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Various factors using cell lines can effect kinds and frequencies of infectious viruses obtained in the detection tests on
various water samples. We tried to find out technical problems for the maximum virus isolations from water samples
and characterize the virus isolates from waters in nature and in various purification stages. Fourteen viruses were
isolated from 169 water samples by virus monitoring protocol for the information collection requirements rule, US EPA.
The morphological changes caused by viruses and mycoplasma infections were compared with for increasing the
specificity of tests employed. Cytopathic effects of slow growing viruses were found very similar with those by toxic
effects in water samples and mycoplasma infections. Five of 6 stream water samples tested (83.33%) showed virus
contaminations with the range of 1.03 to 5.75 MPNs/100 liter. Eight of 24 source water samples (33.35%) showed viral
contaminations. One water sample of 24 water samples during precipitation stages was shown to include infectious
viruses. It was confirmed that infectious viruses were significantly decreased by purification stages from streams. The
titers (TCIDs) of virus isolates were ranged as 107°8 ~107%%*/ml. The virus isolates were identified by immune
fluorescent antibody (IFA) method using virus specific immune sera and serotyped using serotype specific reference
sera. Of 14 virus isolates, 7 samples were identified as poliovirus and the other 7 were identified as coxsakie virus. Of 7
polioviruses, one was serotyped as type I, 3 viruses as type Il and another 3 as type Il1l. Conclusively, BGM cell lines
must be free of mycoplasma for the strict examination of infectious viruses in water and highly sensitive for mainly
enteroviruses. In addition, most of infectious viruses showing typical cytopathic effect from water samples were
confirmed as coxsackie B and live attenuated vaccine strains of 3 polio types when BGM cells were used for virus
isolations.
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*}%Loﬂ A Azt 7?““ FQ 3}01 Eﬁ*it enterovirus (9,22,
31), adenovirus (18,38), norovirus (18,25,46), astrovirus (30),
rotaviruses (8,45,46) 5-°] 2it}.
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T HaEed, oaRt AabE, 83, frodAks, o
A, 1A T st Y-S et (6,31,37,46,53). WHEFA]
ol A= nhoj# 2~ 990l ok A kel tigh 3ol
gasjrt o EAsh= vlolg] e tigh g2 AERA =
LAY TRE] FoAe] npole Y Abeh, A A
o} A A wlolef el gk 2| & Q1 RUE o] Q.

Eoll EAHE o8] F/o] vlole]2s RUEHS nlo]y
2812 7| SNt oplet &84, BAE T o= 7
Q2o weh H838k= wWyle]l gkl 4= Ak @), =l

EASFE vhole 2~ o] Wil A5E AEH R Hlualy|
A8 = AAA A e Tk el oJg AFo
o] FashA ") ojEd =207 | Environment
Protection Agency (EPA, 374 B35 )= Eoll EAck= 44
3 vrole =9 7 é-% Ql#jetar 1980:del] shRmE 2t
A7 mlole]zo] EePEHS A g vb it} (55). ool
199513 ]| = Information collection requirement rule (ICR)x-
oA B AlE Fo] A wlole]ze) gk WS FHS)H
Atk (56). EPA WS & AR o] 7494 wholes ©X
o tiate] i) A AAIY B NEFETE A= 3
o Hd] 9] A vlolgl~ AHE FARSHILAL g A o]
E7olw shte] WS AABkaL vk wgt FAo] At
£ 9138l o] Algell Fodali= AR A7)l Al Q1A
AEE EYTo2A ALY AgEE Foli 7}
sfatarat siQih olohs iAo dite] 7 A=
H3| Fstoll Ao dFE vlolg 2~ FEe) F
ol #3te] 7l=star At (1). Y=< ICR rule] HHETE
gol3tA wlolels F&h, HFAMxEFL] A, Hlole] 9]
71 & THFsHAl 71Este] AL o7del wheba
T AEF 33 ek o] F AN vEkebE AdolstAl 3
TR E & HAHAE 2TEA &
water quality management strategyoll A Az o2
AABEAL Qi) FAAR]D AAHE ARSI 9L
w vl ~Ake] AEAR] WS V|eskal Stk ol o
o EFAIEWHES Z7] 2 vEte] o] 71 AR
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FH S EiskaL glof ol WellA] Ajol7} glom

2 7k 9T} )
B Qe 9HHo R vl ICR rle Wl we}
A ol gli= vhelel g YXsk AW FaAT. o

Wl o A AL&3l= Hlolgl A B2 93 A E BGM A

XA o] AFEoAE ddAA % %ﬁ]ﬂ}om*gl s
AR st e Zutolej2rt 2 S Row A Q)
U} (48,56). AErjoll 2 F25x] ko Wﬂ < &3

A= Faulolg| AR E ®ehulo] 22, norovirus (20)©)
ALk ZEpHlolE|AE FR AololX HAlES fush &
Sl fﬂra‘r/‘i” gl e AHE it (10,20). Q1A9
r2 o] MiEEY] Wil srE E3te] A
kg 7hsAdo] ok (51,52). SALLT9 22 oY TRY F
Azl A SA F20] 7Fssit AL
o ZEpPolE| s HolFu EYAl T8 AHEsA] e
el F2lo] ErFsstAY 94 wlolel 2~ At ¥
A=A T (51,54). ARl A-g-¥ 2ERlo| g AT
= AlZAdA Y vdke] 7hsettt (45). el AAAlY =
AEZ5E BGM & SAHMETE ARSI ZEpulele| s~
= A= ﬁf_’_ o]t} (45,51,54). ZEHo]g]2 o]<]e]
Norwalk agent =-2 small round structured viruses (SRSV)E
EHAH norovirus (24,300 EE 9] xjollA &
o M=ol AAIGle] BT FA YFTds 0107]
t} (14). Noroviruss= AlAIZ 02 9493 o] oF 90%Z 21X
ks Ao® AL St} (44). wHEHA o5 =ellM wief
HX k& mlolg|xo] €S 2s|A = polymerase chain
reactionol] €3+ aAke] BHX], enzyme immuno adsorbent assay
(ELISA) el o]gh shele] ©x] 1gar Hxpan] ol <
gk ZHARQL vlole] s YRbe] EAY & AMEEHA HT
(17,42).
AE S AMESE 2 vhole] 9] wiell= -4 7}
oFs) njolg| ol 7HA]o lb Aalst MEF A
1

/o] ot 1A v avtke] B §01 ;Lo}ﬂl
Alcaeet A= 4= gle] #ejshrlel ofele A&
(56). b Hholel s WS 913 AEFEE 7P
& wpolef ol gHAo] glom A HHom At 7}
o] A= AEZFIE 8HET (86). ol 818
FATE AEFEE S RS 2310] dash
SAEEIE = Ak o] AETE AR S v
fgol Ad7Ile] AT ALl koM e 2
e SASEIE WhE L G 9)eh Hhole] e st} 1t
TS 2T (43,56).
H)=o] SRS ol HH ] AEFEA ofL
2)7h sAglgo] AEe] AEF BGM AlIEFE ARg-shaL
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ATE BGM AXEFE AREale] SAFRRE Fol e 9
A FE vlelelag SN R SR E = Hlole]x
= Aurtolz| 2 (enteroviruses)9t . QHFO]# 2 (reoviruses)

7 s ‘:’O]E‘r (56).

ol = T4 vlelel=E Esh] fléte] AlsnE 3
T4 Al HE fi EF* AERE PEshs e 7P
7&%“5‘} Gol g ol o] el glo] 7MY Tadt
e AFehe HLLXMH 7ggoltt (56). = HiolEl s e

o ALB3I AL slol el et ol 235I31E ) A
Eo] Fuisk Bl FEE E 5 Ak Q)

A ATANE gl S NS Al
A Hlolel~E sk Helshe A
ok 5 Al SN 8e 13

Wakag sl ol & ARelA 2ol 394 Hele)
2o T vholE 2 ERSE AHFE APt AT 5
Ashgict

W ATl ezl EEPES Abgsle] 233k Y

B AT 160000 B ARZIE LA vholelnE ¥
[e] A

Zelleh. & gl nke woleize] oFn A 24
Stk o5 Hlole2g Helshs WAAY EYS AT
stglom MAPYAHOR ol A BN Ea B
25t 27ke] wpoleizol tistel SN PO AHFL
BAISIGTh BOM AEFRRE vlo|mmelavks el
1 EAsgen Wgsel Z2y Fug wAs. B
Ao B ARE ARGl Qe oA WUA wolel s
BT B, F47] 5 duzulolE e 32 Sels)
e,

2 AREE gz wlolgaE
}%o}oﬂlﬂr US EPA2] Virus
Laboratoryoﬂ/\i AE7 l?ﬂroﬂ ek ZElentelei~ 3 A
PO 2N ofo]Qo} tjgro R HE] FFRIGITE 7k T
24 tissue culture infectious dose endpoint (TCIDs)E Reed-
Muench®] wWell whe} A4Sl (48). 96 well microplate
(Falcon, Lincoln, NJ, USA)E AH8-31] BGM AT T5A|
FEHIS A28 T} (38,39). Plague forming unit (PFU)E 24
well microplate (Falcon)oll BGM A 9] © wjud=S A
slo] =45kt (48). vlol#]2=9] 8141 gum tragacanth$}
nutrient WjFolS ZEAA 5% CO, ¢IFFH|olEl7} 3
36.5C incubatorell A 3~4U7F A X313t} 50~85% A =9
M-S 2Y o overlay WY S AASIL ZF wellol
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I
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Table 1. Origins of virus isolated water samples

Percentage to whole

Kind of water samples Number samples (%)
Stream waters 5 358
Source waters 8 57.1
Settled water 1 7.1
Total 14 100

The virus isolates were characterized and identified for elucidation
of pathogenic virus distributions in various water flows. The most
viruses were obtained from streams and source water for purifi-
cation to tap water

1 ml crystal violet 4GS 1587 L&A AT 32 &
B2A A vl 7] AxAIAX BE538ESIT (4,26).

2. MEF uftat MZo2 A=z HE

Al 71EL vlolE| s RElE ffste] FHE AR
u] 9] ofo] @ gjrfjElell A kS ofzu]F} Al glgo] %
Zo] BGM Aol HEagich AlEFe] e e muto]
2]22of 7H7d0] %2 BGM AIEE A B3It MEMP} &
ZFol L1155 5dT =F el 2~10%2] A FAE
F7kek mjFHell A SAAFATE Hlelzlx FeE] & AR A
TS Ve EPAZE AL Sl WS Wt (56). 25
cm? W2 Az 471 (Falcon)ol mlg 6.0 X 10 4]
5x 10°Ato] o] AEFE EFGH AE Ffol 5 miE 7}t
04 29 A% Wi the AFel ARSI RS HEE
& A o= ICRY] Wl whebA] ARSIt & HEF
= BAslaAl sl AlE% (D)ol 4% total adjusted
sample volume (ATSV)E Wil ©]& ThA| FCSVRE #3513
t}. S subsample 13} 22 URrolA] AEsom AlEu)
Zea3 cm?d 004 mlo] Z23E A = 33T (23,56).
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SIpNES

B Aol EA e g upole|
o]t 14719] wpele] = Alge] B FF W Aol
i Table 19} 2tk wpele] X ol AR = Al
619 A, 2419 A, 24 193, FAS 203,
ol 74 2071, A 4071 B AT 5
o] AluEiE 22d Zlolth = AlRe] %2 = 200 ¢
~300 ¢, “12]a H2]9E 1,200 ¢~ 1,500 05 AHEACH

Hlolglx TS 97 =] Al dFHew v
4] ICR rule Fe1o] wpole] AL AIRAAIR (56)S whsith
w0 25k, pH % B S45elth 5220 1 MDS Hlel e
2 FAE FEE AAskslh 18]al B2rt 75 NTU o
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o] H& A% WY FtEHAE A
Ao ARgslE RE AujE 1y Eiy 2}

+3Fg o™ 206 thiosulfate §Mo = A0S F3slgict &
b= 22 pHE 65 A 7.5 ool Eorte s 243
Atk AgEE 2o e o] 30 psi of3k=E 3H3lom
FHL 4 YminF == 31T} (12,16,21,56).

4. Hio|2{A 22 (Elution) 2 &&=

dAA A E
A}t AF 59 AEE SHAA Hloll A~
MDS IG5 blo]e] ~E &% (elution)s}

Alﬂ AlmE A 48A17E ojdle] &7 HAEHES 7%?# Al
ol AEtieh. et x3kE e Aol et

FFE A Ho} A= B AASSIE HE
Bedford, MA, USA)°ll pH 9.59] 1.5% beef extractell 0.05 M
glycines #7}gk 9 1,000 05 92 thd S-S 71sle] o
< Cartridge® o] 53] 133F GAIAIZATE THA] ekE 7}
sko] beef extractd]S it Blo]AR o FAIZTh o] gt
& 13] o Wil dojxl EEd0e & Aol vty
pH% 70~75% ZA3HIth pHE 352018 AT ThS

2ol A] 3043 Ao Tk o]ojA] §& 98 2,500 x gol

L2 4ToA 1527 g s A5S AlAsI
A YAEE €719 pH 9.0~952] 0.15 M
Na-phosphate 30 ml& 7}gh th3 103F F+3] 41 ATt
fald HAE-S 4,000~10,000 x go] £EE 4Tol|A 102
1 AAEE It A AE FHtal pHE 7.0~75% =4
8Flem o] & final concentration sample volume (FCSV) 2.2

a3l

5. Hio|HA

ﬁ’ﬂgol =3

=2 A

EF AEE BGM ATl gFste] nlole]E st
ATk HME& o]l 7HpEAdo] =8 144~165W 2] A E 7
o 34 3~ 6%‘@ HjFSE AEE AME-SISITE DMEM Bl %
ool 10% fetal calf serum (FCS)©] FE3te Z2]8 wjois
W3 PBSE AlAsIGlth B AS2RH $H5AZ ASE
NG A Zekaae] uiei A em®, AEHS 0.04
mlo] |X| ¢kAl BGM A|3Eol HE3F T (26,39). 24 tH=
T2 JEel s v w2 2743 pH 7.0~7.59]
0.15 M Na;HPO, - 7TH,0 & o2 HF33ith Azt
0.15 M Na,HPO, - 7TH,0 &-H¢]l 20 PFU/mIZ 3]4]¥l Hlo|z]

= ARgERi) AU wlolg] el ofgk Al
S FRlgh vhgoll A3kt (15,56).

122 F2E 913 80~1204-7F 2o A X3k L
204 Ao g E5o] FAvk Alxafd ZekaAel 2% FCS

jus}
-

o &

HPHL 1= |CR rule?] WHHS WSttt (56).

(Millipore,

T
[

to

AN, S, FES, Ag

o

7} ¥ DMEM HiA|E Z} wjok&-7]ol 5§ miy E55ta
36.5C 5% CO, SliFH|olE ol mjkalwA] 1447 nlolg|
A AEZHAAANS i&ﬂ }O*E} xﬂb] o E%z‘ﬁ_u]%v—g—

Al vl Fs3ict
6. MPN (most probable number) 9| A&

E Alsol oigh vlolg] 2~ #Fe] SAS EPAS] WS wEt
t} (85,56). A= Fol| EAlSh= HlolelAw R ICR] WY
o W 224 (most probable number, MPN)mIZ AXFa}31
o} AA AL US EPAIA F33F MPN programS A&
stick A Altel A ] i Aol F 100 0= 3Tk

MI =100 Mm S/D,

1_,

assay sample volumeo]™, D& #-41st1x}
it 247t
sampleo] ™3+ lower 95% confidence limit 100
th22] FAel o3te] AbEsgich
CLI=100 X CLIm S/D

7)ol A S
3} original water sample2] <ol 2] water

gk (CL)

o 7oA CLImS mIZ lower 95% confidence limito] T}
31, 100 ¢zkoll tH3F upper 95% limits= ©}-8-2] &2 what
A Ak CL, =100 X CLypS/D, 171914 CLype ml
3 upper 95% confidence limito] T}

x> sk
t}h 25% o]’ 90% ©]5le] MEMHENS Holu wiAE
HJUYI3L 0.01 M PBS= 3% &70]5=3]t}. o|uf PBS:= tween
207} sodium azideS AFE-3HA] &Qtt} PBSE 05 mlS- H7}
slo] AEFRE & Foluil 1 MEE PBSE tH] ¥-f3t
St} Lol A 250 x g, 10%-7F QJNHFJ—EL slo] AEHAE
=5 9o] 0.1~02 mle] PBSE F-fdle] &elol=o] 6~8
mm BE ME spotS WSl HABHA T Foll AxA
Atk AZ F 2~8T opA|E] 1087t SEfo|=E 143
o} RhE S| =o §R|stara) = vlo]# 2o digh vhs-
=23k (CHEMICON Cat. No. 3303, 3311, 3321, 3336)
Agatalek. F717F Se Aol Sefol=5 il 37T,
30w7F AAAZ ¥hgo] B v, S dEEAAE
10~15% &<k PBSE ©]-&3lo] A=A Aol A A3t

il
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¥ 319,

th &Efol =5 PBS7E £ AAAAl] 5~10% Ak K-
A 5N GTolE T Lol we 2
Eo] A|AS F fluorescein-conjugated rabbit anti-Mouse 1gG
(Jackson Immuno Research Laboratories INC. Code No. 315-
095-003) 5 F53] Al|Eol| Yot d=EAE A3t
HAG3} FAsHA F717F Fwg Al Setol=E ¥aL

37°C, 3087}k wjeksla PBS® 10~15%7F Aojuiglc), oA
HAAlell 5~10%-7F F=37 E%‘{W HFolE e mREE
5 A7k AlEIY 5

PAI=E

= AIEERE 283 13719 vloly vk Ee] dist
o] A AolA ] F3AEE AAISESATE H= Public
Health Association®] '3H-S Wit} (48). we]¥l Hiole]~
A|5E 100 TCIDx©] HES 3|48t} A £3t3to]
BGM Aol HF3}AT)

Enterovirus typing= $1%+ &334 (RIVM, A, B, C, D, E, F,
G, PP, CBP d# )3 DMEM mediacl 1:200.2 3]4]3}o]
AHE-51IT). 96 well plateo]] 3]4]% Hlo]z] A& 100 TCIDs,
£ 005 m golFounh 13 ZA~HA E£5
37°CoAA 1217 =3 Fol cell suspension 0.05 mlS- ¥
t}. Celle] k& 1~2% =< monolayer’} FA4= %l% ki
= EATE Virus control> @33 oAl wi=] 0.05 ml<
o cell control vi#] 1 mlz} cell 0.05 ml 015,—9*
t}. 37°ColA A ZS wjksldA Fn|H o s CPEQ) oﬁ%
#2331 positive controlo] €473 CPES Hold 14Y &
o] ¥gaglck

sol & ¥

9. BGM M| ZZ0f Ciet Ofo|ZZEfAnE HA

vlolg] s Felo] AME3 BGM Al E¢] wlo]sZelsv}
o9 offe} mlo]mxgtante) ok A|EFC] AEFHE W
olol iste] A#slr] $1te] 6712 MEF (A% No 1~6)

£ AFEaIIh 2709] AT (AR No 1, 2)F dAEA B
A BHE o] A9 ﬁlEHOV] 2 FejF Fo] Wt
A 2 AlEFQ vk, U A] 4709] Al (No 3~
6)= “d71 Ald) Alell ?%’HV—. WskE Kol
olE 6F2o MEHY ATl tigh PCR A8 A%
© 2 Wong-Lee®] WS wWskt) (57). PrimerZ Primer A,
Primer B, Primer A-RI, ¥ Primer B-RIZ X33t 4&572
oligonucleotidesE  AM&-3}ITE. 4EF primere] nucleotide
sequence= T3 £t} Primer A 5-GGCGAATGGGTG-
AGTAACACG-3'°]1 2 Primer Bi= 5-CGGATAACGCTT-
GCGACCTATG-3'0| 1t} Primer A-RI= 5-GAATTCGGCG-

I
&
AL
o

=
O
=
i
2

Al S0l AT

o 51

GCGAATCCGTGAGTAACACG-3'°| 21t} Primer B-RI= 5-
CGGATAACGCTTGCGACCTATGCTTAAG-3'0| It} (57).
FA/4 mpolg| 2 el AREE= BGM A|EF9] mlo]s
zeprnl O kel Mo WA ve] FHHAE e
flate] mlo]mzakant v B gl HARE slch AL
& 7Aoo & schmidte] S ARSIt ARE
N2 3.5%2] peptone, 1.75%2] NaCl, beef extract &
o] ¥+ 2-4 Mycoplasma broth M0660 (Sigma, St. Louis,
MO, USA)ell &, = (horse)%7<q 2 penicillin G 5& ¥
AHE3EIT). wlolm ek anl 0 9 o RE AFalaA} s
ME B4 0.1 mlS agar plateol] streakd}al 37°CollA] 35
7b vtk miksiEA JeEEAd ol Fel W g

WHo g wpo]mzelule] EX| AEE AJF SIS} (57).

Figure 1. Cytopathic effects (CPE) shown by poliovirus type 1
isolate from a stream water. CPEs were usually appeared 3 or 4
days after the water samples were tried to inoculate to BGM cells
for the first time. However, the CPEs were appeared more rapidly
when the positive samples were passaged in BGM Cell line
culture. The poliovirus showed typical CPE of round cells and
separated from cell culture flask walls completely in few days.
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Figure 2. Decrease of virus isolation rates by water flow stages.
One case of virus isolation from precipitation area is interpreted
insignificant because of only one case in rainy season. The detailed
numbers of isolates and water samples for virus isolations were
described in the result section of the theses and table 2.

T Hele Aells AdEd
wjke] Axtel Ad) Wi Al A3t s vl EeeAs
A A Alste] SRINES AR

2. & N0 g Hio[2{A9| &f

< (i
fo
e

(<0
ol
38,
=
P
rE
2
X

“

= ARERE Beye vle]g2e] 42 & 100 ¢4 1.02

oA 575 MPN9| Fx2 wglth F4HE wjgy nlole]
20 Al Adab= Aol wet Adeld Ao vEktit.

= Ao wE e vpolese] 09 H e 5F
wet FHaEE AS BT (Fig. 2). 5 #AF A= 1697100
ek wpele] s A8 AFHAA 833%= 7HE ESkth
Aol o] npole] 2 &S 33.3% (8/24)0] Utk ¢4 A
ool | 1070 F A 197] A5 THHEES B
4oz A F A5 vk v 1°J -
o MHE WA mlolE s AAE] Fad Ao #l
Atk gl oigh wpole| s A2 3 74011 1 L
FRIH ™ 71 FE 0.34 MPN/100 (24 5ol A <] Hlo]
e & By AA38] sk o] AlEe] Agdo] 1999,

n&

l

. 2o

Wﬂoﬁ—(ﬂ_,

Table 2. Percentage of water samples to virus isolations from
which was isolated

Kind of water Numbers of  Numbers of Percentage to

samples virus tested  virus Isolated whole samples (%)
Stream waters 6 5 83.3
Source waters 24 8 333
Settled water 20 1 5.0"

Total 50 14 28.0

* This percentage is interpreted insignificant statistically because
of one isolates only in rainy season when viruses pollutions
could be temperately increased.

Figure 3. Results of virus identifications tests on virus isolate cultures by direct immuno fluorescence antibody (IFA) test using polio
antibody labelled with fluorescein isothiocyanate conjugate. (A) shows typical intra-nuclear positive antigen presence of blue green colour
by polio specific reference immune serum, whereas (B) shows no particular colour reaction by IFA on BGM cell culture not inoculated by

virus isolate.
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7. 2298 Arti A7 Aot e BE THlE
ollX 523011t (Table 2).

R R e he e R I =
& @ A = ARl w tEy g
107°8~107°%9] thefgt A5 walrh

2719 A7 E
dTh A8 mig

3. =2| Hio[2{ A0 CiEh HIO|HA B ST

2 AERRNE ZEF vlol| e tigte] ofe] Zpx] W
o7 HolgaE FASI Leld Aol AlRRA 3
-poliovirus type 3 HZoll tist o= HAHFAH] 2
= Fig. 3049k 2k EelE 14339 AlEe] viste] W
FAAEE A Ao BE ARA SolF3l iy
o] FSS B (Fig. 3). weld 7HdEol Wd Wy
BN 14719 mpole| s o] A, 7o) =24}
7lupele] 2 Bo|lom 7312 E2|onfole| A g H itk

me

Table 3. Serotypes of 14 virus isolated from water samples

Viruses Sero type Numbers
type | 1
Poliovirus type Il 3
type Il 3
type B3 1
Coxsackievirus type B4 3
type B 3
Total 14

The detailed methods of neutralization tests for serotypes were
described in materials and methods section of the thesis. All the
poliovirus isolates from waters in nature were confirmed as
attenuated vaccine strains by the concerned laboratory of Korean
National Institute of Health.

AMZOIAS 2SH HH0ldA =X 22

2 SHO| 28 17 53

g

4. =] Hio[2{ A0 Ciek Hio[2 A HE ST

w2 Afole] e glate] FIAF R HlolY~E A
skt &% enterovirus 383 coxs. B1 ~ 6, polio. 1~
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Figure 4. Cytopathic effect similar to morphological changes by mycoplasma infection on BGM cells and CPE by reovirus infection.
CPE or morpholocal changes on BGM cells by mycoplasma and reovirus were appeared 6~14 days after inoculation of samples into cell
culture. (A) showed morphological changes by mycoplasma strains, wheras (B) showed CPE by reovirus reference adapted strain.
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Figure 5. Results of universal PCR on 6 cell culture supernatants. The samples showed bands of 1 6 kbp in positive reaction. Lanes (1) to
(2)s are undiluted sample of morphologically normal cell supernatants. (3) and (4) are 10™* and 102 diluted PCR results of morphologlcally
normal BGM cells. (5) and (6) are undiluted samples of positive samples No 1 and 2 respectively. (7) and (8) are 10™* and 102 diluted PCR
results of posmve samples No 1 and 2, respectively. (9) and (10) are undiluted of posmve samples 3 and 4, respectively. (11) and (12) are
107! and 1072 diluted PCR results of positive samples 3 and 4, (13) and (14) are 10~ diluted PCR results of positive samples 3 and 4,
respectively. (15) is positive control by M. pneumoniae, wheres (16) and (17) are negative controls.

Diluton

Positive 5

Figure 6. Culture and antigen tests on Mycoplasma isolates from BGM tissue culture supernatants: (A) shows the typical fried egg
colony morphology of the strain identified as Mycoplasma fermentans. (B) shows the colour reactions of 6 cell culture supernatants by
Mycoplasma specific ELISA tests. Negative 1 and 2 were culture supernatants morphological normal cells, whereas Positive 3, 4, 5 and 6
were morphologically abnormal cell samples.
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