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Jung-—"Won Son and Jae-Hun Bin

Abstract

Thiz study was performed to monitor infectious viruses from regpiratory and alimentary
of patients, The resulte obtained were as follows. Among 4,409 cases of specimens tested,
detected influenzaviruses were 252, adenoviruses were 19, parainfluenzavirus was 1, mumps
viruses were 80, measles viruses were 164, SRSV infections were 37, rotaviruses infections
were 36, echovirus infections were 14, cossackie B wirus infections were 17 and poliowirus
infections were 4. The outbreak pattern for sex- and age-groups were as [ollows. The
outbreak of male was similar to that of female, 52.2% and 47.8%, respectively. Most of
the patienis were vounger tham 10 vears old. The patients of mumps and measles were
betwesn & and 15 years old, The monthly respiratory virus outhreak was consiatent from
Movember through following April. The patient with alimentary tract was concentrated
from April through August, and diarchoeal viruses were detected from December throogh
March. Electron micrograph of negative staimed viruses showed about S95nm and about
Tlnm in dismeter with influenzavirus and adenovirus, respectively. Coxsackievirus and
echovirus were non-enveloped. isometric particle with about 30—~45nm in diameter.
Rotavirus showed capsid protein, wheellike particle with about T0nm in diameter.

Key Words - influenzavirus, adenovirus, enterovirus, acute diarrhoeal virus

—5—



HOagoly SAPHAFHY 10w (20000

A8

24 58§87 T95e LobdM E¢
A Feld, $i7E BIFL T ¥
8 9 o sadid YdAH= Lol
28] 10~20%F HATFT, kobe] F
A &7l #He delslAe Influenza
virus, resprratory syscyliol virus, adesovirus,
parginfluenza virus o] WAk, dEFFAAL
vhe] 3 L3 orthomyxoviridaes 80|, 1
FF2} As}l Bule]El& 2@ AEF
Az} CY¥ ulolEsalk AYW wpolzjiie
HiN1, H2N2 9 H3Nz7} slaw, 7P &
gl oM i dols AF 4
ojupa WA dfHs] F90 HT
fct. B3 & FA o e GfH} JE2E
g el AAgXE ¢ o YoFE M|
2laf 7l & AdEHD AR A Algea
A4 44&= a8 Hol Pyeld, eid
dlo] 2l2e 49% 9 FH7T He Y qled,
detr] £F7) T 5—-8%2 €%l 5
Edes s dFHTd, 44 2%
Zbubd, F4 44 AEHEF A HE F
ol 71X e Hgle] Sz SEd B
ol galeld EA YEHE Yo
e ey Lae Uk =g n
AFFAa vpeldlae Lofs] =871
2 geeln] FH7E 2-5UTteE |
d3 7lde]l £ FPold el E 4
BreE oy w7 gen Lels 2
7lded e HrEAA dglse F@
Aol MYE Yoz o= Ut

Toe Foulolas Bael HF Lols
4 WAy dAgelo], B, 713, 949,
8, AYNY AV UL SHLE 8
AGgHe| o5 Fotad o} FFE B3
e Algd A 10w EdE @A
o, A Hee Hogsin gl Fouiel
Blo] YA § rpalo)xgk HAAPE
A B C D E F G H group2s 871
Moz oA fla feEviEels #9
#x e Fevielrise H groupd &
gio] o] Woldlaz ST WEGAH #
dsa e F9 vpolef st A F4
ol 2t vpel 2o S ALY
gddez 7l #A503 olshdsy
Feol BAjenl, =4 4 58, A%
§ Foae] gagc

Fueeld2e 7], =27, 534
Mqugd 424, 59 F 7 E4AA
Il olugd WL YodE A 4
ulaql @] #vEM picornaviridae
of &% 72—~74KbSl single stranded
positive RNAE ¥ %% non-enveloped
virnsol o, HAYA et =A poliovirus,
coxsackievitus group A+ B, echovirus®
D, ARG YoslE SRSV(Small
round structure virus), Rota virus, Enteric
adenovirus $22 g 5 i, 2
dA2E dd 299 2, E¥e 3¢
AT ARGt gy Eo R AR RE
Fujg dlelajAE THHID Ue 24,
sl Asty, #3, e 5 5 o
A AE-lAE AdEe] FUEY, =FA



Hgxy g4 gHedane A9y selrls 2] W &4y

2R LvEd Focdx Tdel =
£ e,

obela] B AT T dela) 2eld
EF7A % 2574 849 29 doly
20 ZY A AR f 4 Ho] Bale] g,
Ay Lo o FESHR, ol
ooy wdids Agge LH
#Fe] o} 449 Eals) FAge] P57
o] oz Holf Azarl A=
97 #eez Y43 AR AAA
figl bloj3| LR e vlelalty #
a4 oy g 4% PSSR sy, =
19 ARYE 4+ =S 7l Aast
7EE& T8 ulelgL AGY §4=

etz g shebsied 1 3§ T,

A 4

1. SAME

1989 19 5F 2000 1290 54
Foajs 164 24 9 101 T A
Hels s YN FHEE HEF T
28 A TYF EAEFH Zhat 19994
= 2§27 HEE a0, A&7 tEE
575¢, 2000 = E 287 7lHE LTRe
d, &89 73 & oz AFsHA. A
A A%F1EE 28 X E2 vl
#4842 { virus transport medium, Difco)
of ¥I, iy, Y54 FL& JPFLEE
frAetetd dHE2 Fuetd
¥l A5t

ufol 3 2

2 HMEF

ZHPHY ulelEL APR P 22
w2 MDCE(Mardin-darby canine kidney),
Vero{Africa green monkey kidney) %
BGM(Buffalo green monky kidney) #|®
2% pemicillin(0.05units/sf) /eteeptomycin
(005ug/mi}® 7% FBS (Fetal bovine se-
rum) 7t @7HE MEM{minimum essential
mediem)s{ A £ 4 2uigk s5n, HEP-2
(human epidermoid caccinoma) MESFE
penicillin{0.05units/m)/ streptomycin{0.05
pg/mi} 7 5% FBS(Fetal bovine serum)?}
#1718 DMEM{Dulbecens modified eagle
medium} HAE A ZEdFSd 5% CO:
FEE =Y MY incubatorsd A of 2]
b4

3. djojgi£8 22l W 5

(1) A%718EF UMz 9§

8 AAFerr] fee d¥€d=
&7 2IEAHEA penicilliniSunits/af)/
streptomycin (Spg/mé) % nystatinl 1000
unite/nd)-§ ¥7ieba] 4ToM 158 TA
22 ES9 FUM 14T HH§E 3
3000rpm e 2 208 HE fgyREe
4244 YF HEER ArEect v
UM E 24-well i oFE 7ol SEuiokA
# ¥& MDCK, HEP-2, Vero ¥ BGM
EFo] 3-well T 2 welld] HEFE g
05nfE W& & #FMe € 7lHE 03md
oY 3ok MDCK AES =14 CPE ¥
4 dalle NYT EEAY Adols] 3



Hages yPgAdTFEL A10U{2000)

weubs pupel] FLHEE D 02mdd H
FEate] Ml Ut i ¥ Aol E
4 30 #FEEY ¥ £ od @
ool 3} awell g HAHD, 1% 7elna
AT 2 475U ¥ hemagglutination
test, HA test) & 8}cf 118 o]4s] 971§
vpebf e Halle] oisiel 238 AL o
Aol ofslel 717t B el g
& $lEgd. 9EFEA vola 2 g
FF7] vpelaaE SURUY 2HAA
wlo] 2jLate] o33 Hel PSS

(2) 7} & HAe Y

7 iEE L -20T 7 19T BE
shal #EA1E A dlelz28 PBS
(NaCl &0g KCI 0.2g, NaHPO. 1.15g, KH:PO.
0.2g, &00mé DDW, pH 7.0—74, MgCl26Hz0
0lg in 100md, CaCl: 01g in 100mE)=]
0% £ =5 s4&ke] 1087 At I
# F HAEY(1000%g 20)8 FF
g 6~Tol Hwhch, 1/108] chioroform
& Hristed 108 B 4 ddey
to] 45d g H5aie] HAE 1X, 10X,
100 & 5l4se] ALggel ola] P4
24 well M{2E71 S P FL
HEP-2, Vero ¥ BGM MEF 3 well ¥
zt welld HFH WY (2% FBS7F 7t
% MEM - DMEM =]} 1mig& W& 3
M2 E 7HHE 0mle cFPFEch

HEw FTdclEe 5% CO:E =32
37C incubatorel] A 107 wiskab@ A, of
9 HojHstola 4288 & cytopathic

effect, CPE}E # sl ~zgdns
B el PAe 238 94 A
kElel A7HE FHAT & vlolF A2 B
e FHE A% 99 99 2 2
AMEE s

M E el M B2l 3hy vhol s A5
Latex test2 Al @4 Zejulolgjae Y
HHf 487 vz = Fey
sel $Asigos SRESVE SHY Y
sl @ &t Al s

4. violziL2| Hejsrs o

#ag volej2® HxNoz 339
H e 4% uranyl acetate] 2} 18T
negative stain® oHE, AAlE 0 A{EM 1200
EX2, JEOL, TEM) 22 80 KV(x 120 Ki=14
EEt e

dFZ= 9 33

1. HjoljA ZEER2| ghEgkal
1999 1945 E 19004 124 A= E87]
5 287l @4 233534 rrdEd A
o] wlolAFE W23 HFA 27959
EE714 FAF vlels]2(Table 105t 34
F8) 28714 ZE5F vholl2(Table 27
ZelEgian], olF YEFUR vjelzjs
A¥(H3IN2) o] 965, AM(HIND) 9] 10752
24z} 265%, W0RE HASEE AASHE
o [nfluenza A/Beijing/262/95(HINL) —
ket 1999% 184 54 olols] YR



padd g4 FEEHENE 2EY welH2 29 W £

Eod gadged SUHxE g
21§37} vho| 220 o, &1 1999
@ o] §4ta 2 oi¥ae] $480 ¥
depAlob( =y, dHaH) 4 dai9
2] W eteld F7ISE, 2Y, 44 T
FAE +99 8471 dovdsined
alttzalel AYdse 2sid 47
57 w9 AF7EE 1edY 98
FA7 A(HINZ) E& 63 #elvigiens
AEFANA vpejals Thd dHHE 3
g4 g 2ol + UdE HE 9 =
gk

2000 1H5E 1294 201434 7}
HEE AHE vo|pag 2y A7
o7l EEAAH 2EF delElad 26
o) 28714 BIdF uel LA 225
glen, ol Fo vlold2rt 14T 2 o
wwg xajakeloh{Table 3.

20004 3Wel Fiba] B nEHmd]
5%, FE, 44545 deide 455
B0 Aedgsided 432 dEsA
gt di= 163 MM SRSV 24,
rotavirus 2218 AFHene i} ule]
Hx geio] slsiM s AFFe e E
o 4 gidE Mg A Hugm

2, diol3iA zHE Exie] 44, HEs
Rl ahad
190914 wholEl= gl AW BE
(Table 1, 2} ¥ 36359 8= F 1794
(49.5%) 2] ¢4 = 183w (505%)=) oi4
o2 daf GA4s Jeyic oF &

F71As A5 2rows] AR F Edel
1304 (46.6%), =44de] 1499(534%)52
ej4e] & F4EF JERIH L 2587
A8 A4 s4gs BPeA F Pl 51
d{614%), i4do] 33W(385RI 22 F4
8 Fdgel vy A b 42
714 B vlole29 H4(Fig 5) 9, 10,
NYE A=e 25 g #asgan,
olE 124 vTH w2 F4E e
ded FA A delssgd dAgRNE
Mbalo] k7] olFelcth 20008 1M%-H
12€ 72 9y PHeige dFE 1387
A REF o] glok FY dojejiel B
I~ dFdes 52 PEE4 4
Epufl 2l eHFig. 6).

1999%d 5] f3Ed £ E(Fig 1, 2)= 104
o|6te] ej®el7t 1M (509%RI 22
¥ A en, o3 2 FF97} vle)
g7t 00 (306%) 22 7IY B T
& Jehgcl 20008 s 9FE 22X
104 el&he] ol fel7t AREE Aty
Aok A2 Babe el A 1547 @
dgel 714 w%n(Fig 3, H¥delst
AL 11490 M 1547 A8 £& e
vhepd e Fig 4).

3. HpO|BA e ERe] EY waEy

19000 19HE] 1ewd 129ahA W
& 2E54 @ vieleiis] B
(Fig. 3) 1958 4874, 2232 1284
27} 248 doluM 484 7Y w2
#H82 JeERGD Adenovirust TE



Sppela AR THE A10W 2000

FA7 Besga, F2 54 ol #r T
dio] =oc BEA 28 ofd mujo]
B2 E sero type 39 di5-2olflx, 24
epof cupe] e 282 serctype 41015
{Table 4).

Selviel Fost=is] 4w Sy d%e
20009 4WFE Foier] Ajzsie) ol
sHaimie] WD 3 20008 F99
FHe 1405 |@=e] Hy Fofzg
17.3%, 25843 FHU(7~-154) 0] A4
Tl of pTARE Aoy glo
2 o W FYHEAr 53R 4T
HeE of4Ee] 200068 129 A= 28270
Gae & - 7 LERTARE 184 22])
o} 2300005 & o4t FEUNEE =
b B Fodud SUEE 294n2ln
TAbEY AR BT AM Tt v gl
% B4d3e FERYE 44T ¢ e
Hady fgdy vRa] Rigeca
= FUEAE fsio M2 2 2001
¥ 21946 67 MR(Measles, Rubella)
HUHFE A AndE=s] 94
G4 c] 950 1A s,

ol gt e ool 2948 A&H
o8 fyse 200dEr ] £ 5
(Fig. 6 7).

A7 g veldaE B2 47
8 ez wasia o Bolyg &
e, 2o AEde X oe daEe
A47 2 29 i T HEe] &
A@cn & o 3ol F ¢4dgEse o
fotA gt do] R =FhAME HAR £

glen] ogid AL TF UEE 29%
F =¥ 109998 2 echo9) coxsackie
vpol 2] 27t 2t 71 A FHoE Gk
g Bolo, §H FUAME o|Fd
g% 234 Fode] fid felsta gl
o™ aha gl d EdE 2 2eEd
vhebf sl sloh{Fig 5. 8).

28N HojLe il AgHE o
o, vfolg 2% ot 2y, FE, T &
€3 S48 17 F Avyez AfH
A Yode 4 F31E YEYye H
FE g4 gon cEAE AbgEa]
= #™ gelf poliovirus1SF 1% o]
oA FeIEHa, polioll ¥ 17 o
Aol Felsgled 25 4y E
e =iyt vpels A2 vpelgth

4, Hiolg|A 2alFe] MEHY §o
#zta] PSR FAMoldle] A4EFH
o WY 2 AEFAA oY diold
253 MDCKA| Zo(Fig. 9, ol 2
H delE 28 mumps 84 wleleiFe
HEP-2AZo 4 {Fig. 10), 21 EF-A=}
o4 slel2| A vero M XS A (Fig 110,
328X coxsackie B 214 uleola] 2} acho
gl o] L3 BGM 4 Zof M (Fig. 12)
Fojd e vjo] 2 L HEP-2 M R4 S8l
B qxEsE AsE Jebd ok Fig 100,

5. Hio|2|2 FelF28 EArEo|EE 53
vpelzl 28 F4, i ¥ Feisied da
HojFo g HEst dHe 1A vl

= =



gk

{Fig. 13} & 915591} vje]2]= AH(HINL
HiN2} 2 85om, B2 Thum 2718 +95&
uUehfglen] sjeje]s B@s A& oFE
o] FaidiA Bggsc) olslzdelBiie
slujs} &A= ften, nuceocapsids
irosahedral symmetryel® 271E ¢ Tlnm
A vl YRR RN capsomers] 92
of Watslr BEsUL. gl EF A}
dlojgi2= Sul7h de FHoln =Zrle
1Anm3 k. Mumps vis £ 2|37 sle

Table 1. Number of virus isolates from patient

24 BABBEYE ¥d4 welds g2 3 B4

F4s 2 viron22 170nm Z7]e|30ch =
2714 vhe] 8 2(Fig 14) F 41 vl &
B groups | 2ule]dae 2F fH47) gl
mometric¥ 22 27l 30~45nmtl LB
FitE 3ok A ofd evle]# 2= Binm2
2724 so7t gln, GAEE capsomer
3w el sl P2 =Yk 28T rota
gpel# L 2717 Tnmol™ 9% capsid
e Ed® YE capsid BWYHe] F F2E
slo] zalxel savpAzgE SER] R

wilh respiratory dizease in Busan, 1920

M, i
Virus i g paent Total
Male Fermale
Influenza A/Sydney/05/97(H3NZ) -like 35 61 96
Influenza MEEijinil_.fE'.EE.fEEfHﬂﬂlzl'Llhc 1 4K 107
Influenza B/Harhin/0794-1ike 3 T 10
Adenovirus . 7 15
Parainfluenza virus 0 1 1
Mumps virus 25 25 50
130 14% 270
Total (46.6%)  (534%)  (100%)

Table 2, Number of virus isolates from patients with enteric viruses in Busan, 1998

Mo, of patient

Vi T
e Male Female st
SREVY 17 11 2R
Rotavisus 13 g 22
Echovirus B fi 14
Coxsackie B virus 11 & 17
Enteric-Adenovirus 2 ) 2
Poliall | 1 1
51 33 Bl
Total (607%)  (393%)  (100%)

T SRSV : Small round strocture virus
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Tabie 3. Number of virus isolales from patien! with respiratory and alimentary Iract viruses

in Busan, 2000
= MNa. of patient
Virus Male Female Total
Respiratory tract a7 110 207
Influenza A/Beijing/262/95(HIN1) -like z 0 z
Influenza A/Syvdney/05/97(HINZ)-like 6 15 21
Influenza B/Harbin/07/94-like 1 12 16
Adenovirus 1 3 4
Mumps virus 12 G an
Measles virus 70 T4 124
Alimentary tract 19 ¥ 25
SRSVY 7 2 9
Kotavirus 9 5 14
Polio I virus 1 i 1
Polio Il virus 2 0 2
ol (S00%)  (shom)  (idom)
1 SRSV D Small round structure wvirus
Table 4. Detection of adenoviruses from Busan
Year Maonth Sy Apalvears old)  Sero Type Specimens
1939 1 F 46 2 Throat swah
i F 1 3 Throat swah
| M a 3 Thropt swah
1 F 4 3 Throat swab
2 F b 5 Thraat swab
) F 4 B Throat =swah
g F 5 3 Throat =swsh
2 M i 3 Throat swab
2 M ] 3 Throat swab
2 | 1 3 Throat swah
2 F f 3 Throat swah
12 M 8 3 Throat swab
10 i 5 3 Throat swak
12 M 5 gntero 41 Sitanl
8 M b manth entero 41 Stoal
2000 1 M 2 2 Throat swab
3 F h B Throat swab
3 F 6 2 Thitat swab
f F 5 i | Throat swab

F i Female, M - Mule
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Fig. 3. Age distribution of the patients with measles virus in Busan, 2000.
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Fig. 9. Micrographs of CPE in the virus-infected cels. MDCK cells infected with no
virus(A), influenza A virus{H1N1){B), influenza A virus{H3N2){C} and influenza
B virus(D), Magnification * 100.



PR e REEYHHAFEE AR

Fig. 10. Micrographs of CPE in the virus-infected cells. HEp-2 cells infecled with no virus{A),
adenovirus(B), mumps virus{C) and enteric adenovirus(D), Magnification *
100,
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Fig. 11. Micrographs of CPE in the virus-infected cells. Vero calls infected
with no virus{A) and parainfluenza vinss{BJ}, Magnification X 100.

Fig. 12. Micrographs of CGPE in tha vires-infected cells. BGM calls infecied with no
vinza(A), coxsackie B virus(B) and echovirus(C), Magnification * 100.
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Fig. 13. Transmission electron micrographs of virus isolates. Influenza A virus(H1N1)
(A), influerza A vius  (H3N2)(B), InBuenza B virusiC), adenovirus(D),

parainfiuenza virus(E) and mumps virus(F), Bar represents 50 nm.



o g4 gEsagays ddyd dolels e 3 H4

Fig. 14. Transmission eleciron micrographs of enferic viruses isolates, Adencovirus (A,
rotavirus (B), echovirus (C) and coxsackie B virus (D), Bar represents 50nm.
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