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Isolation of Influenza virus from

Patients with Respiratory Disease in Pusan, 1997
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Abstract

This study was done to detect the causative agent of patient with respiratory disease

in Pusan, 1997. Male and female patients with respiratory disease in Pusan, 1997,
were 31.9% and 68.1%, respectively. In the aspect of outbreak by month, patients
with respiratory disease were mostly concentrated at February, March, April, October,
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November and December, Fifteen strains of influenza virus were isolated from 1,268
swabbed samples of throat, thirteen strains and 2 strains among 15 isolates were
classified with influenza A and B virus, respectively. One of 13 influenza A virus
was confirmed as A/Jchannesburg/33/94-hike strain, and the other solates of influenza
A virus were confirmed as A/Sydney/05/97-like strains. Two isolates of influenza
B virus were confirmed as B/Beijing/08/03-like strains.
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TEH7) AP vjol2|LE EHdo] g 2o}, ole|zE =], Evitel F4
ge t|HEEC 95 = HUNe) Y2 e 5 2ok o] EF vl g2
2% FE7] Age A S4d el gEEd g2 alelF Yeldz,
AdHor A G¥SdE JeEhiE, 22 olBEF FUEE HYgsay
TERAGA Fado) FoED Aot Vieusod 2|8 £ F7) 8 g4
orthomyxovirus, paramyxovirus, adenovirus % picornavirus 5 <2 F/F 2| upeo]
2zl Badie Ao dEa U™ o) F F orthomyxovirus®l % 3< influenza
virusi= envelope & R F3HE RNA virus24 $-2)vield vl E 5 A1H) o 8] =)= of 4
b B¢ £F7) Age) g5l vpelHA 8 FHue|nd F Se]BYY nucleo
protein®} matrix protein®] @ apyk-g-o) elsbe] A B 9 Ce) M 7hx Ho 2 BHHGY.
olF ¥ A% B¥o] Algtel A9 influenza Y1 Qe gaix d=n" cHe o
WEg AFR 4 THHT gk Influenza virusE RNAZF EH#E9 317
W 2ol hemagglutinin (HA)® neuraminidase (NA)Y| 4% EYHoz HolE ¢
o# e Hol|r} opgkdly, o] F Fl o) 23] vio]e]Lg] o] HFHAL.
Influenza virus2] el 2§ A4S FSY4dAMEEH g diejg] iy o
7 A oE gaadE JeEhich ZEs dal2 244 A 450, Tt
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2 P L9, CtEAAR B2 B4E ANoE UY, 28F, A, A8y
Fe 2 olejn, a7tz FHEFH, AodEd) B9 HE 1 FHUAA F
ARAE JeEde ez gy g

B ATE TF7 Pl A Htte] 28 F AT £5ke 1997d=E Y
e gl 4rllas] AW YHe] YUY 2EEAE ddeE g9 9 ¥y
d ol g 2AMs 84 1 H B 255 influenza virus® £33 250 548
s n s}t sl
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1. SAAE

19979 1H5E 1297A F4ade] A g arfted 257 dgaz g
¥7 12684 2] 21F4E UTE HieR =R fHsHT, ol F viol & F
4 vl 2 (virus transport medium ; Difco)l el d4€4ds A3 Fuhdle] u
olgl& weElg f¢ ARE szt '

2, A x5

FERAUY TEI ol 2 ERE £U¢-E MDCK (Mardin-Darby canine ki-
dney) H|EFE penicillin{Sunits/m) /streptomycin(5ug/nf) 3 10% FBS (featal
bovine serum) 7} H7He EMEM & 7|2 x| 22t 5%9] CO: ¥ =8 fA%h= CO:
incubatorel 4 37CE Wi Fahsic)

3. ulole| 22 e ° F3

AME A Er] ok AFE AAR el = F48 o= penicllin(s
units/mf) /streptomycin(5ug/m) ¥ nystatin(1,000units/mé )& Hrlele] = EGH



o5 4T 14T Fat HAEEC o) 3000mmeE 20487 4Tl P Eald
F 429 03nlE 24-well W FE71¢ 23w A ¥2 MDCK (Mardin-Darby
canine kidney) 4E3e1'3 welld F2HEFAD 5% CO, ML Ao = 10Y3
slgksiy @o|Poz oY M EHAEDN (cytopathic effect, CPE}E #EE9ich
AMEHAEE dehlle ddle 2—38] 4% Adeldsid g1 SN F
vlol 2 2F Helsigi, FEE A9 Wge 2 PUMEE Susgd #8 F4
234 1méE 10~1193 8 A=iel dabdel HAFehe qTaAA 39T vl GF O,
o aukelg AFstan, €7 431 Y (hemagglutination test ; HA test) 22
1:8 o449 A48 vetdie Ao st HA 2-33 A& Gl e} o Fslal
[Pt =22 del 2 wFY & THEAG. dlelaLe] TS THRAY 2 F
714 vfe]2j 2] 2] 2] 8] FITC-conjugated anti-mouse immunoglobuling AHE-E
THH 9 9% 39 (indirect fluororescent antibody test, IFA) 2.2 3 &a 3 23
A| @ (hemagglutination test : HA test) % #3 £3 94AlE (hemagglutination
inhibition test i HI test) 2.2 o} = ${E4§ HAE g, =3 CDC (Centers
for Disease Control and Prevention)d| =2 #&}aj 2helabs]cl,

4. Influenza virus2 gy E4

2ol YEFA=) v ag A4 e s 2~38) Ad 8 4% Uranyl acetateod
oF 12 negative stain¥ %, AAE0 A (Transmission electron microscape,
TEM)=e 2 ghatabg]ct

m 23 % 3%

1L A4, 489 9 ¥4 2§75 #xe ¢4 3

1997 1856 129707 FibAd ] A3 107kkd Hed 357 a2
A g A3 AR EE Fig 17 o) Adses £ 126899 84 ge3d
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(6a.1%)9] o4} P 40578 (31.9%)2) TA Bxlrl Jflste] o4de] FAAEC) 2
oA s e CHEE JeEnigoen, da¥ee 500 (24.6%), 60t(23.3%), 40
d(158%)7 dif®o]glaz, 104 i3] ojdele 3208 EHES HET.
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Fig. 1. Outbreak frequency of palient with respiratory dl'ﬁvE:EEE by age and sex
&7 72 fd AR ETE Fig 29 o] 24, 39, 44, 104, 114, 124+

10% o] 4He 22 ¢ Jehde] 4% o) W& e 549, 64, 74, 84,
ol o} o=
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Fig. 2. Outbreak frequency of patient with respiratory disease by month.

= 256—



FH7 282 o3d 4oz {98 £ o s 494 S§ Y
40 ME FAHE A5t got A ool AE ez deA fdok £
AT ME 19979 #el Bt FAAge T F7) A SAGIE JESG B4 ¢
Aduch agfials o e, AfdEE feolu ool R} H2lel o BE
EF7 A g2 goe o] A=A oy 25 28] o, Ag 2
XEe] Ay v FlRAEEE £ AP JAER AR €4 £ FEA
HE BEAYE A5 £330 Basto], oy AEe FAY} ALHHoE o] Fe
Hol @ Ao ey ¢ 98 £57) Bl L Bolg Am B AT B
3, 497 Fhgei M Aol el2E 10, 11, 1294 T FHe 2 g ele] o2 F Ao
EH7 A8 el 53] g2 THE 7ldoel & ez Argd

2. QEFAA viele| 28] Fe

19974 1958 12977 S&71#2 1268499 AFE 7HHERRE AFFAA
vpo] A g EE® ABE Table 15 B0 EF718Ae /1A EF2FE 2F 1559
AEFFAA delei2r) EeHlan, olF T 137 A%, 25 = BY d&7<dA
el A2 EHAAS.

Table 1. Mumber of influenza virus isolates from patient with respiratory disease in Pusan,

16847
No, of isolates
No. of patient Tatal
Influenza A Influenza B
Male 405 5 ] 5
Female 863 B 2 10
Tatal 1,268 13 2 15

o] " 199651 M 199747 A el 24 7] 82 4610 T 58 o 2 RE
A%, o8 4092 a2 yE BY UEF A vie|2j g Eedle] Ea@ v} Qo
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B AT 48] % go] o|F AFAFe) Lo AXHA 2e AL A HE
AN Bte] ¢354 BAQe] RE 257 BAE o= Fgr] 2N
Ao Sagc £§ o] 5] 1950—1991de] M2 U AABFAA AY 3175}
BY 1185 Pasdn, (242 A% B9 2255} 64 uigle) ofde] L F
sl=BE Rasgien SRR BYs) BLE 64 ol el e oltos
felsidn Basiyc) & Q7N QEFAA vpoleLr) Eelg #42
P& g 1091 M5E 500172 cherEal EESgn 104 v ojhe)u fopz
PEE 2elHA eel o] BV Aal§ AAE Jehdsich

3. UEFNA ulolA 2 FeFe] A0 P 54

A F% FIUEE VA S3uygE MDCK AXZPe] 3¢ 2
HEd JxEuy EgE Ede] (Fig 3) Hiol3 28 F4, g 2 238 ¢
glelc), <12 1 FR4AL vle| 2 AF pegative stain® B P8 HaAvw|YPe=
BAE A0 deygHon A¥E Y, BYEE U4 7R duE e 29
vho]2j2 B2 lipid bilayer #¢] 9 &5t BE=UD (Fig 48] A), Fig 49 B
ol M2} o] dpel®|A FEW rREi]e] YAT HFe Feo] AEHIEH ol
nuraminidase, hamagglutinin, ion channel <] #a# @ 2232 258,

Pl Tt S

I5"1"- B "ﬂ- -'r_

Fig. 3. Cytopathic effect on MDCK cell monolayers infected with influenza virus isclates. A,
72-h axposed to A/Sydney/05/97-like strain (A-12 strain) : B, 72-h exposed to
B/Beljing/184/93-like strain (B-2 strain) . ©, monolayered MDCK cell



Fig. 4. Transmission electron micrographs of influenza virus isolales. A, A/Sydney/05/
g7-like strain {A-12 strain) : B, B/Beijing/184/93-like strain {B-2 strain)

4, velzi=2] T 54

Hald ¢l @R} vpola|2 s YRS Astd AT #3 A4 YE 4N
AM= Table 28} Dok 87 27 o4 A¢ An FAH 155 F 13F7 AY 1
SR A vo] =2, 237 BY QEFAA vhelf 2= RS sith A¥os HIA
133 2 1922 A/Sydney/05/07 (H3N2) A1 A 20, 15 AfJohannesburg/33/94
(H3N2) #AIRE &olssich BY 22 &118 278 £2FE€ 5 B/Bejing/08/33
HAF R BAHUC

A@FAAE seick H AAHD FAE Yo 34 257 Ffos =&
o] B-& 2 APH-E-& ¥9lth WHO™E 19964 108 7+ 1997\ 3o &5 Kol 4
25E o4t ERAA F4} Age] WAL ow, ol e ARET BE o]
wo] Belgon RAME Afol toty fckn Bmsigch el% & HI
| Rz} o opae AR Ee] AT Fuke} ohik Aol ® Bola glet o Kol A 8]
MbAg epabIbE fALEiCE AE O 4 ok QEF A del 2 P wE F 57
Qe AT e BAG HEE4e g 4832 ZAZIRAEH croup®|
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Table 2. Hemagglutination Inhibition test of influenza virus isolates

Antiserum”
Izolates
B/Bei B/Gua A/Joh/33 A/Wuh A/Nan A/Seu AfJoh ASfSyd
A-1 <10 <10 <10 <10 <10 <10 <10 8O
A- 2 <10 <1 40 <10 <10 <10 <10 <10
A- 3 <10 <10 <10 <10 <10 <10 <10 40
A- 4 <10 <10 <10 <10 <0 <10 =10 a0
A-5 <10 <10 <10 <10 <10 <10 <10 1650
A- 6 <10 <10 <10 <10 <10 <10 <10 320
A= T <10 Fall) < 10 <110 <10 < 10 <10 320
A- B <10 < 10 <10 <10 <10 <10 <10 320
A-9 < 10 <10 <10 <10 <10 <10 <1l 320
A-10 <10 <10 <10 <10 <10 <10 <10 320

A-11 <10 <10 < 10 1&0 160 320 aal) 1280
A-12 <10 <10 <10 RO 20 160 160 1280
A-13 <10 <10 <10 320 160 G40 320 1280
B-1 640 <10 <10 <10 <10 <10 <10 <10
B- 2 1280 <10 <10 =10 =10 <10 <10 < 10

. B/Bei - B/Beijing/184/93 3 B/Gua : B/Guangdong/08/93 @ A/Joh/33 : AfJo-
hannesburg/33/94 3 A/Wuh @ A/Wuhan/359/95 : A/Nan ' A/Nanchang/933/
95 : A/Sou o A/South Africa/1147/96 : AfJoh @ A/Johannesburg/03/97 : A/
Svd - ASSydney/05/97

2@ QAo Bag v on™™ o F"e HARE A1 oA A
SlERalzl Ato] MUY F=tg 03w} Algsigcs Lusidg £ 27
)4 B AN Q3R R Ak fete] 2apetA] 23157 @R @At
Wde] Belale AEs ¢ 4 ot 2¢ & A7 FAAG9E 1 §7 BATE
W40z 97 N2 ARHY AFFAA FAo| U} FAHE bk Fol7} AE
Hom A 28t g EFd 24 2 {2 wiolg2g g2d 8% AR
BE§ H4FcA B A7 AdE QEFAA oiE FAT 49F F2AEF
§ Ace Fudd.



Nv.2 £

ATl tfF 483 7FI2ARE o &&nA 1997 FEAR U= A
Ay L8 JAS 557 Bae] G4 AFRAA vl AE Rl
H3 o3 22 Y3 49k

1 19074 249 TF7] 2208 49 $HFEE o940 68.1%, HE° 319%E
ejide] of ou|BE B& FF7 FAEE el dEEes 500(24.6%),
60t (23.3%), 4091 (15.8%) 7} 5ol gl an], 104 o) sta] o|Rle] 2 feot 2470
Sal= 3omE WE ¥ESE e B¢ €8 T4FEE 23,4 10, 11,
124 o) chitdte Ao s vebET

0 QlF Bz WwHEs] duEgas 1000(336%), 2000{26.7%), 40001(20%), 50T
o] 4 (13.3%), 30cH (6.7%) +ME vjepyic,

3 557 87 1268W0] Q¥ UG ENE 1559 AFSAR} vlol2LT £
gEgen oF & 1357E A%, Unla] 25 BY AEFAA veldiz &
A= gt

4 B2E A% BRAx) o] L 1357 B 12 E ASSydney/05/97(HINZ) FAL
=g 1% A/ohannesburg/33/04(HINZ) f+l:2 sel=gion], 252 BY
ol F F o7} wio]d)AE 25 B/Beijing/08/93 FAH-2 B2l
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