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Background : Influenza is a pandemic disease be-
cause of the frequent antigenic variation. There is an
international influenza network by WHO, but no natio-
nal surveillance system has been established in Korea.
The purpose of this study was to understand the in-
fluenza epidemiology by examining the incidence of
influenza-like illness (ILI) and the subtype of isolated
viruses in Korea during the winter of 1997 and 1998.

Methods : The consultation rates and clinical fea-
tures of ILI were based on the weekly reports by 71
sentinel physicians (SP) from October 1997 to March
1998. Throat swabs from patients with ILI were coll-
ected and inoculated to Madin-Darby Canine Kidney
(MDCK) cells. Isolates were identified by hemaggluti-
nation (HA), indirect immunofluorescence assay (IFA)
and confirmed by hemagglutination inhibition (HI), and
restriction fragment length polymorphism (RFLP).

Results : The incidence of ILI and virus isolation
peaked in December 1997 and decreased to the base-

line in February 1998. Influenza occurred mostly in
1- to 5-years old children and systemic symptoms
were the main clinical features. One-hundred and
thirty two influenza viruses among 2,071 specimens
were isolated. The major subtype of isolates was
A/H3N2 (A/Sydney/05/97). A/HINI1 subtype was iso-
lated at low levels (4 strains), whereas B and A/
H5N1 were not. RFLP for M gene was compatible
with those bands of A/H3N2 and A/HINI.

Conclusion : Influenza epidemiology was studied
on the basis of a nationwide surveillance system dur-
ing 1997 and 1998. The incidence of ILI and virus
isolation peaked in December 1997 and predominant
strains of isolates were closely related to A/H3N2. To
establish a more effective system, it is necessary to
increase the number of participating SP and labora-
tories.

Key Words : Influenza virus, Surveillance, Influ-
enza-like illness
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A AHE Y3 vlo]lH A 5 uA= 1% bovine serum
albumin, 100 g g/ml gentamicino] “37}=1 EMEM(Eagle’s
minimum essential medium, GibcoBRL, N.Y., U.S.A)o]i}
commercial product(Cellmatics®, Difco, Detroit, U.S.A)E o]
&3l

Al Al BiE e oldste] Akl xRS
(throat swab)g& xiFsle] wlolg|2 FFulAlell &7 & 5
A Aol ol ekt T0Coll WA & ohA) Agskiek

A Azl 57 sl HE 557 242 250 pg/mL
% 100 pg/mLo] F|%E5 gentamicinZ} nystating “47}s}hod]
4°Coll A 1AZF W3R 2000 rpmof]A] 205-7F YA Eals)

of AFNTE FAsN] AE MR ol §eigih
3. Hjol2iA Hhe

MDCK(ATCC CCL34) A|3ZFE 10% fetal bovine serum
o] %7}sl EMEMollA] FAAIA Agslglom QIEFalatat
olg]29] el Aells vHZZFo] AR 24well wiLE7]
ol AF 7HlEs 02 mLH o|F FHFstal FAMAE 0.5
mL¥ H7st & 5% CO, 34CE ZAX CO, incubatore]]
A] u ksl A Al E v 8 K (cytopathic effect) S P}t

well?] AlZ 1 wjckels 3]gsto] 3000 rpmollA] 1077
QAR g]slo] A E-S PBS(phosphate buffered saline)-2-oH
o7 33] A ¥ &ulo|tol Eela ofAllEel nAgS
tHZ-28}4|(Chemicon International Inc., MAB 82518} 8661)
£ H"F2A]7] k8, FITC-conjugated antimouse immunoglo-
buline. g2 JAste] whGAIZAck 7k ghAjube} ®b-g 5 PBS
g0z 33 Aeln Aoz ZRe] SEAF AR
F ALoA Az=AA FFHu|ZP ez 400uslell A 73}
ek
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Alzsloictk. o] cDNAE o]g3fe] HE 50 pL7b HEH
outer primerS- o|-g£3&lo] PCR HF-2£-olg ulES 04°C 11
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PCRE AAJ&}AL inner primerE o]£slo] 94T 18 50T 1
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FollAl gene shift glo] A7]A1ge] & HEw|o]
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M AR ZIA G AR FAE = AZFEAQ] Msels
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Figure 1. Weekly consultation rate for influenza-like illness
from October 1997 to March 1998.
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224 717 B AaE JEFIA AR F 7 S
<+ 7HA 3] mlg2 AAFALe] 64.2%, ATl 17.6
%, AdFEe] 0,625 T, 24, ZHF SAE Holv
A 2L 7 w@gkom A zbe] Zahstel whel 417
4 e ol S wRAe] vled A A

1997 10978 19984 497kA] Ag= HIEd A
T, 3 tid, A7) ARAYe] 1L 3R THE F
20717 0258 132702)(6.4%) Q1EFAA oM =S e
slgom 1327 EelRs BE olZFZolzl A(H3N2: 128
&, HIN1:43) 2.2 4] B Eax]A %9kcHTable 1).

o] 717kEt lEFalAlol A7 AE FEld A=
119 24de]n] o712 FAA oA AFE AA(11419)
EA] A/H3N2o}&o|a. A/HINIo}EL 1998 3ol HAHZ]
AollA A5 ZelHck 9 el 2 19979 119 vt
At FHE FS7ksE7] AlFste] 129 Sl H A E v
Wor 1998w 14, 2¢ell= ZHasivlrt 349, 490e 7t
sigick AdHogE AE 35FGEElE; 23.5%), 4 155
GEElE; 2%), 35 487 (2el s 324 %), T 8F(EElE;
1.5%), 71 1F(EelE; 25%), 4 257 (EelE; 4.6%)9
srelekds H3rkFigure 2).

npolg| 27t Heldl 3hab AP 15417k of=lo|7}
20.5%% 713 Wokon 6~104] o]sle] o]zlo|% 25.9% %
A glEEo] 104] o]3Fa(63.4%) 11A] oA 36.6%
om(Figure 3) o|F YA} 66%, A7) 34%E A6}
t}.

Table 1. Patterns of Influenza Virus Isolates from

October 1997 to April 1998

No. of isolates

Months No.' of Rerceqtage of
Specimes A /H3N2 A/HINI B isolation(%)
1997. 10 117 1 0 0 0.9
11 638 38 0 0 6.0
12 247 59 0 0 23.9
1998. 1 201 0 0 0 0
2 278 5 1 0 2.2
3 266 13 3 0 6.0
4 324 12 0 0 3.7
Total 2071 128 4 0 6.4

ATSAAANAG S ol Gele] 1327) 2lFol tHeF ok
& B4 A3} AHIN20F o] 1285, AHINIOF o] 453]
ov] BYS RelsA ik Hel, £F Hqhleleisal

A/H5N1oFg 2] Sl Whod g Qo] ffaf AR elF
= ez d73AAAAREE AAslsi ot EelEA ¢
M‘qﬂ

gt WHO Collaborating Center of Influenza(CDC, USA
S} NID, Japan)ol] 533 QlEFolzutolt s felF F
54F7} A/Sydney/05/97(H3N2) A= #HlE|glon]. o]9]
ol] A/Johannesburg/33/94(H3N2), A/Saga/128/97(H3N2) At
F5 Folx]gltK(Table 2, 3).
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Figure 2. District occurrence of Influenza virus from
October 1997 to April 1998.

Figure 3. Age distribution of ILI and patients with influenza
virus in specimens.
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RFLP 242 AXelr] 98] EF52 0|83 A/Beijing/
353/89 (H3N2), A/Yamagata/120/86 (HIN1), B/Beijing/184/

Table 2. Hemagglutination Inhibition Reactions of In-
fluenza H3 Virus Isolated during 1997~ 1998

HI Titer
Antisera o SAT S

. JOH/ A,/ SYD/

Antigens 33 WUH NP33 1147 o5
Reference antigens

A/Johannesburg/33/94 640 10 20 5 5
A/Wuhan/359/95 40 640 640 320 40
A/Nanchang/933/95 20 640 640 160 20
A/South Afirca/1147/96 20 640 320 320 40
A/Sydney/05/97 5 80 80 40 640
Isolates
A/Seoul/17/98 5 20 80 40 1280
A/Pusan/10/98 1280 20 80 10 5
A/Pusan/09/98 5 20 80 40 1280
A/Kwangju/118/97 40 160 320 320 5120
A/Daeku/83/97 5 80 160 80 2560

JOH/33 : A/Johannesburg/33/94
N/933 : A/Nanchang/933/95
S.A./1147 : A/South Africa/1147/96
SYD/05 : A/Sydney/05/97

WUH : A/Wuhan/359/95

Table 3. Hemagglutination Inhibition Reactions of In-
fluenza H3 Viruses Isolated during 1997~ 1998

HI Titer

Antisera
Antigens AK/1 WUH/ S.A./ SAG/ SYD/
359 1147 128 05

Reference antigens

A/AKkita/1/94 320 160 40 10 10
A/Wuhan/359/95 80 640 160 20 20
A/South Afirca/1147/96 80 640 320 20 20
A/Saga/128/97 20 80 160 1280 640
A/Sydney/05/97 10 80 40 640 640
Isolates

A/Seoul/18/98 10 640 640 320 320
A/Seoul/67/97 10 80 80 1280 1280
A/Daeku/80/97 20 40 160 1280 1280
A/Kwangju/20/98 10 160 80 160 160
A/Kwangju/26/98 10 80 80 1280 1280

AK/1 : A/Akita/1/94
S.A./1147 : A/S.Africa/1147/96
SYD/05 : A/Sydney/05/97

WUH/359 : A/Wuhan/359/95
SAG/128 : A/Saga/128/97

Zed A3148 A1%E 199 5

93, I2|x UX Heg|F2] PCR YA 5ol Msel 45 A
3t A3zl AH3N20}¥e 217 bp % 166 bpe| band7l,
A/HINI1o}& 2 194 bpollA F5 =7]¢] band7} =L
67 ZelFe] H71d5d Hel(pattern)= A/H3N20}H o2
Q1= A rkFigure 4).
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Figure 4. RFLP of M gene RT-PCR products of influenza
virus.

Lane 1: Marker V,

Lane 2 : Influenza B/Beijing/184/93,

Lane 3 :Influenza A/Yamagatal20/86 (A/HINI1),

Lane 4 : Influenza A/Beijing/353/89 (A/H3N2)

Lane 5, 6, 7, 8, 9, 12 :isolated virus (A/H3N2),

Lane 10, 11 :no virus.
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