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LRI X B Coxsackie By virus (B3 2%

4
ABRMER T

2

T

2 5 h 7~ Plaque mutant

FMILAFEZEMAEYEHE (6 ML F2iD)

. ﬁfj -

E A

CRERT39 £ 10 A:22 B /)

L

VANZOEERRICEAL CREICREL X EH
3h, RRCROTOEREE L IRE 4 0RTFic
W BmBORIT SN, XERAWRFECRFER
HOEELBHER DN, ABOHET 7 F v O
RN TLESZEOERICET AMELR
3T, WRTRObNFEIDYERICLDELN
RFERRERICI > TELONLD DT, TRD
FE, £, LFLREEKNROBEORME
BiclLTREShICINIEhDr. Z2DBICH
RACBT BV AV RAOEEBBRIBERATHY,
D THMIL ¥ 4 1 25T OERMTEBHTE

TEONmEL ) OBIETH DT, B, b
BELFEISESLINTO LD EUNIIN D
T 5.

ZDH YA VREEDE LESITHERD, w4
AR TEVA VM TFHEBE, Kt
AR FICENTREICIRET T 2 FEEICHRE D, KT
DIANARKFRNTHREZINDICEDI, b4
WARFOERZ, FEDISHELORARBON
KERMBAZLESTZ, chEFHS LOFREFALZM
WHERIC K 3 GRRZR) ([CEm LSS, MkucE
FHRELIS DD, 20NO—BORFEERENT
BEThIE, FBETICBEGLAERY A VIOFE
DO ETA VR FOERIFITIL B, BICH
BOLEMAEEST 20, DS LTAERY 4L
ZEBONBRT, 2OHEICE, FRERRLDDD

iy

Plaque Assay®8®) AN SN TUL 3, Hirh Entero-

virus DAEIRTiZ, Coxsackie B4!2) ECHO 613 pFF
BEMEEINI-.

F &L Coxsackie Bs ALY, CS MMUCHT 3
RN THRED, B4 plaque Assay i X DT,

CEOEEKRERBIDT, £OMREFHRICKILL
1= DTHICKEEHET B,

ERMBROS &

YA NZR BT LR TEZDA 7 Coxsackie
Bs %, OSHIRZICRMR20/AL LA RBLA-BOT, -
TCIDs i 1060 AIR7, W TR CS HARicH
L, MbEELIDDTH 3.

KRICAWBICIL, CslRicR <AL«
Coxsackie Bs %8, pool L7, BERMELE=S
K& LTI, 1,500 r. p.m. 15Mim F0 L 7ok
BEERR Y4 Vv 2EKE UTHY, EnkhicERE
U7z, HEBRAEHE LT3 20% Mmisn M-H &t
FEEHICIE 5 %/NE MM, 1993% B 72,

HURLEEE  BLIC LIROSIR L7 LA T H 5.
RS TIE Plaque Assay 2115 07 BE TREAE
PIRERE & /NI (10X5X5em) ZPFA L 2o, 3K
ERERER T OMIREIIR A 108/ml ZRREEE L, /I
TR T2 5> 108/bottle % FAL 7=,

¥ 4 v 2 DRBRGATRITE © CS HI BRI 4 b R &Y
HB—EWHME LS, BRYHIREEY, RIS
LD U4V RDIFIKICED, 3~ 4KDRBRED
NA% pool L 72#, 1,500r. p.m. 5Min &0 E
HETANVZERE Ut IRTHERBEMARND,
A W RRHDLEBERIRORIIZIED, £RRE
T, 0.1ml 50% 3 KDORBRE N ERMIRICERL
T 37°C THHBRE L, w4 N2 ER%E R
MR (C.PE) OME AL, BEMi
TCIDg THAL, BHOWHEIZ T BHO C.P.E.
P o) i

plaque Assay : Plaque @ F-#% {3 Hsiung and
Melnick (1955)1) @5kl it >7-., B BETR/NE
AIICHICHETE L7 CS #fED Monolayer %,
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Fwiildi: PBS TH=IL#kL, Coxsackie Bs D%
M 0.2ml ZENZTNICHEF LA, 37°C T1
RS LD 3RIC9I VRAEERRTED,

verlay % 4.0ml FEiciE N L. Overlay KA

BEBBOMRIIKOBY TH 3.

A. Neutral Red (1 :100) 0.5ml
dist. water 58.0 ml
Earle’s 10X Salt Solution 18.0ml
7.5%NaHCO3 5.4ml
5.6% bovine serum albumin (Armor)

5.4 ml
Antibiotics 1.2ml

B. Agar (special Agar-Noble Difco) 1.8¢

dist. water 90.0 ml

A#%rth Neutral Red ML 7= dis. water &,
B i i3 Autoclave T 10 Ibs. 10 Min BE L, A
W OMDMERITTFY Seitz WHBELTE X,
Neutral Red A B H L - %EMT 5. A%iT
Overlay 10 Min, #fic 36°C , BHKIZBERELIC
45°C TR,

MUTCOFEEETEHIRE, 714 v z2OMIICR
FHH L BICI3 15~20 min 45T bottle X BHEL T
RHRKBEEETED., ZOLTTFHREBELTBV
Medium HNTHEL, EXOEIDEEH,
FJEEIC bottle iz LT 37°C THEFT 5, Bk
2~3 AET plaque {33 >h 3 Bic/zY, 4H
TEZDRIIFEA E—E LMDz,

WIHRRER I LROTREFRTH 2.
COERTHE, HBRWKBOMINC Y 4 v 25 RE
RIS LYT, RELWHARRZhENE—0D%
BTt

a) WREFBMMIEIZ 5>106.0 FE % B LB
REMICKDER LU, BEY 4 VT 10ERR

(TCID5.0106.0/ml) % 0.5 ml SEHERRGL LT,
Z O%EME MBS MBI RENRLE
ERBELUTERLTRIT, ThEhCBRRmERE
L, 91 V2ROBHELZEIDI.

b) IEFEEER, TAEREARGTTR, KB
FHCE D U cie il E M@ 2 s hEhicWE LT,
MR (Cell Associated) EHIESL (Release) i
3394 NVRDGHERCERERED -,

REFHEMBOREE : CS MBI F A HRE L 7=
Coxsackie Bs&#¥, pool L7-t4, BERIFELE=
KLU TY A VA& LY, & 1,500r. p.m.
10 Min. TLEZER, 3kg OXRZABLEEH

E #

FRMIC0.2ml XY HEHT 5 Bk LOBEIEREL,
ROy kb 7 BRICOEERIC X DR, Ebh
%5 L T-25°C ICBEREL, RItBLT
oL TRM .

chFNERER ¢ T PBS & A CHRARIM B AL0X
BMRETR2RFIEED, ThENOmBKE,
% 4 VRO 100 TCIDs/ml % [F BIREF, B 2iRkE
BEMLLAS 37°C LR S, HSEMcBLL
WAk 3 ASEic 0.1ml EEE L, HEEHEBML
THhROFWEED . HEICIKT BHOD CR.E
DB LD, FUANMEIR TCIDg THRE I NI,

2R B &K

1. ZHD Viras particles D4 : Coxsackie Bs
% OS figic BRI FE M LT 2R plague
Assay 3R A 7o iR, L% 105 PFU/ml THDf:
b3, FORICTIEID Plaque DREZRADI. K
#H4D plaque (I Dismeter 1~2mm DK & %R
345, BT 6~9mm Z3FET 2 plague O HIH 5B
Dz, THED plaque ZEHHEICHRE LR /D
7 plaque DRIZ—BICKFAT, BHEZRLT
NBY, AHD plague 3FRMART, N & HE
LTHRE—BICBOLHERB LT 2 BANE
{, RBOEELBLL. ChEOREOLETH
BT 2D plaque £V, ZNENIC Clone %15,
oS #ufEic 3L ERARAERKD, 5ELIC Clone (L3
iz SR I N-BEED» O EREHHB L,

ERRICHM D Tit, /NE plaque L DF b O%
Ps, K% plaque XV 87 D% P LML A,

2. Ps K USPL Virus particle & ODIEZMER

a) PsDEEEFR : CS e A C, /N plaque
T HMBRRT 2IPRTIE, C.P.E ORENS
REICHS HEELAD, RREDIBAEIHTE
8725 C.P.E. ORBEMNEHOLL, BRI
BEX DEECHBHETICES.

Z ORI Coxsackie Bs D#kdD C.P.E. D
REALARTHS. £DRDORRTRIMEEZRE
U7:$E5 TCIDs108-5/ml %7k L 7S, BHEOBRE
HOREIC X D TCIDsp106.0/ml 253 L 12T
Hot. FEic CSHEERNT, BERRRUEME
FERTHRET U7,

iR Y 4 v 2B O E 2 E5EAR THED 51T,
Ps DFA B Bs [RERETAA ER B ERNH 2T
2~ 4Dy 1 V2 BD ERERD Shiz R
DEERINSY, FORIBEMICEBERTICED,
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BEic 6 ~ 8BS TR EICGEL 105.8/ml TR S h 3.
ZDHIO~12MERG T THHE T A T LAMIBH L 7.
XBEAFEE Y 4 v 2O, 8% ERD
KEERLIO~LEBETARTH 5. CoFEHRII,
v 4 v R Gk 8 KRS TRLIC RS v 4 v 2D N
BipsbDT, HRDOHETHEEL 5 Lok
HIhi, BSOBATIR 91 VRABREOE—E
ZSEEMETHY, HEROBPORENRS D&
HREINT:, CORRTIREEYANVIOEEEL,
MRS ERRRE T 2R EIT B DR
RAEE DM, Ps Tl Bs EiE4 L Ak B85
BRpgEShie (Fig. I, I). Ric < OBRTH,
BETANZADBNDIC, BRBEEHEIET2C
LLEBTINENIZOT, Y41 VIEEIOXTE
RO0.5ml EMBLTRAOEDR, CORRTI,
REET ANV EREENEA L, EELALEAL
85, BORRETIR, fhE BBl
Roohi:, ILFIETRRREELEBETIAI VR

Fig I Single-cycle growth curve of ps Coxsackie Bs
virus in CS ecllls. (Tnoculum dosis.
108.0/ml)

wr

Ceil associated

g 2
2 =

Released

™
=3
T

—log TCIDso/bottle
8 S

=

) S0 e 6 18 30 % %
Time(Hours)

Fig I Growth curve of Ps Coxsackie Bs virus in
CS cells(Inoculum dosis 106.0/ml 0. 5ml)

~
=3

Cell-dssoCiated

2

2
-
-
'_'E S0
~
B
=]
O 30t Released
3]
8o 20-
S
I ]ﬂ_
N N " L "
7 3 [ 8 ] 10 12

Time (Hours)

DRBEHAROE (1038) FHIN 2RHTTRE
(102.0) z DEEHAIZ (2~ 450 T, BHIEE%
R2hs, EOHBIIROKHS ~ 6 KTREN S
(A0LT) BETIR, Y4V RRGH L~ 4 FERIFEA
EY A4 ZADEMIBED SNILNTHERT 548, 6
BRI 1060 t A B 5 5. COKRTS
B 5 pic Ps OB IR B iciTibh, #
Y A v 2D AERIC HE T 5 DG %N 6 Bl
T, CORPNRRL EBEINDE D ETREINE
(Fig. ).

Fig II Growth curve of Ps Coxsackie Bs Virus
in CS cllls(Inoculum dosis 106, 0/ml 0. 5ml)

0

60
% . Released
B 50 CellassoCiated p A
& .
s Released
8 40
[~
=
a 30|
& 20}
T

10+

! 2 3 4‘, 5 6
Time (Hours)
Remerks: +—+—+—- Release (no washed)

A—A—/ Release (washed)

b) PL OEEFFR S HEEANT, KD
Plaque XD AEERN &, Ps DBESELIKLT,
CS T AN TORRTIE, HMMBEIRRT,
—BD C.P.E. 2EDBICESEICI0HROER
ZHE LU, HPLOEHAIR CRE DFREMN
HBEETH, EXHEKTIEL, Wb, 2k
WTEWESERT 3 L. XBRICE>TIR
EFICC. P. E. OREBBFNFEEMNE 2708, BR
AERBICHEN, B { TCIDg 105.0/ml DREAH%
LHLE. LELZOEHATS, MREEONE
W5, MBQEMORE, HEEX D OMRBIEDRM
FIROTREBIAIREE,E LB DTH DLk,

1% PL ORRYLE BIE %217 D, CS Wilicstd
%3 C.P.E. OHBEIIW4Bic LTHTY, R
Ps LD 5N 2 MR EHERED Shigo,

ARDHIEIZ 7T Bic C.P.E. ORBE X DY L7
A3, TCIDgp 105.0/mlDETH D7, —ARICHBazEE
DRKIIEN, BE4BEEL, PILKTHET S
iz, #lEiehZhcBiMEL L RMBIERT
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28, Ps QN MEER DI OB N WA T
37 HOBDTH L RABMEFRRIRBL, HRD
REE CICHUYOBEREEL, TEUEEEALT
S ARROREI RO EEBB. AN—-R) v T
2R B-E faERTE, £OMREAICT
FUICFRT 2 HAGRERRABLES, WL4HE
BTBICE L 1B FIBO/NEASEER, Mba
Frpgms UTRBETACHBBEEET 52, C
NoOFRS Ps O < BEICED b WiZHBEA D
EARR
HAKEHEEINAHSD LHIRE & OREKEY
ZEREIPRCRONTOEARE S, Md—H
BTERRDON R LEL BB SNV EETE
H0, CS MIICEBERDY 1 v REEIZEIBE
L, Md—TR.
RiICRERUHEEER TR 3ic, —ficy 4
W ADEREIZ BN, MR Y A VR TIE 4 Bg%kK
DEI VA NVZADEERR SN, BRIEELIEE
2y, Beic LRERT M, #Hi 24K/ T 1038
BEOHBEIAMBICAE R, Mgy 4 VAT
X, RRBICY 4 v 2O AR 10T 10 1.2,
24T T 10 1.8 LIEEICENIEEERD HiCBE
120 (Fig. IV). —fic C.P.E. H3» >h 3K
oA vREERLBEEL, HEELDLWOM
fanEER 2 IKES B, T H5DBEELLD,
PL T3, BEMNEN, BEIIELBEVEEDS,
v 4 v 2O Z DBEHEHBATLTHY, vV
REAREIZBENAE, MREESTFAEETHS
CEDHEHINBDTH 3.

Fig VI. Growth curve of Pr Coxsackie Bs virus
in OS cllls (Inoculum dosis 106.0/ml
0. 5ml)

70k

Celj-associated

—log TCIDgo/bottle .

Time( Hours)

E A

i $ ik % Ps & PL Virus Particles DG
Cozsackie Bs Virus RU T DERKEAMLES
Ps & PL DZNENORRBHE M ZMNT, Bs
kAT, Ps, PL OHE O R XPRIRBET
7Y, ZORHRIZRR L (Table, I), Thdo

Table I Cross-Neutralization test with Ps and
PL Coxsackie Bs Virus and Corresponding
Rabbit Antiserum

virus
Anti- Bs Ps PL
Serum

Bs 2560<C 2560<C 2560
Ps 160< 2560<C 640
PL 640 2560<C 640<C

RGO T, %65 Bs Hulu icxd LTi,
Bs, Ps, PL DZNZND Virus £AOFAEIE
CEETTRIGL, Wiz e has60fsRy.
K2 LT Ps, PuiluiBicsd LTI, ik fiosgss
EVBARHD, XEVBANH D, —HTHED

(160~25604%),

C OEEI Bs FhkiCHT BB T, 2<%
A7 BHROHRMS 5 C EMTRENBH, B
B b HE Uiz Ps~PL OZ h& hoD EREKICR
VT, BT 3RIMEC—BORKOREE CRE
LAEER LD LERINEOTHDT, HEH
BOTALAEEKRT 5D LER SN,

BERUER

v A VAQERBSKICHO T, Bic/ vyt
VHB YA NROWTICE LT, HEBEDRED
RERYANZDESN, Bicy4VvARRIKKD
AN BBEICLD THROERERTHREND 3.
R, BBOHRTF, %50HLM, HLJIRES
OXWEAKY, Zheh 0D £E, PQ R, W
FEiOZR, fikick 2EREBES SN, REIC
i, plaque-mutant 281D ¥ 4 R (UBEHRY 4
JVA, ECHO-6., Coxsackie By) THEINT 3.

RIS X 2 REVELTIE D7 Fatero-virus
OERICE LTI, Bic Coxsackie By D ai—as DE
B, ECHO—60Dm+—mDERMEhEhRENLS
NTH3., ChoORY 4 VRORRAERICONT
R EhZhicBOBEU U ERBED Sh T 2.
EIBTE & biC, plaque-mutant TH 5 T &, fid
ch 5D mutant DORICIE,. BEER, hRIGUK
R b3 HESED Zh e RIS Bk ERIET
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BEOTNAEETHS. HRRCAHLTOE
bOH, DEEYEFICNNT, 2RENIC ai Ridm+
(ELLRMOERY A vR) THDT, MK Hifs
oRMoERE L BRRIck D, FETMRcELL,
#ikas & m OHBENDY, Bk ai & as DEHE,

Xit m+ & m OBA DK TRREN, b3
AT as & m D virus particles @ & [Hs 8 &
2D, RECBEBINAEDTFEEINE. O
FERTLES as &, m ODHBOENEBHENS
RTL, hoBRSORBGOIREE LI TIER
SRV, TOBRRSELARICERIKEEL T
DT, MK #@ilRZERick 32 & L AERED
HDT, BEIC L DER L mutant LERT 3
OMBEYEBHEXNI. ChODBEEN—BOER
LERT 51203, MlRAREMEET 2T LickD,
XEOEREZELTERTHO, B, HFE, kK
DEEIRLD, BBOERBERE BT B TH 3.
Bic MK fiiRICANT DA 32 ZERBTFD SN,

OISR TR, COERBMET ZIEOTE
N EERERBINZELCRDTOIRONELH
KEORIETH 5. EH T Coxsackie Bs 7/ IR
% CS ffRic 2R, F & L TRYE ofEE R,

B4 RET 5 plaque ORBBICA/NDRIH H2HEHE
KEBHL, Tho5D plaque KD Eh EN B D
Virus particle % 4}& U248 Clone /L LG /DT,

KOHEIH, BERMOBZIERICO>VTEN
ZhicREETE DOk,

FEHE D15 /- Coxsackie Bs Fi3kD Ps, KU PL O
ZH D Virus particles 73, EDHEH & R D
DEThiE, YR Ps—PL DEREHMEN, fid
EEMRIFBAE—R LUIBREEZRTHDTH B,
H02b, PL OWRICENHD, —RiCHEBLE
WENHB.

RiTHE SN T 3 Coxsackie By iT B 5N Bas>
s ERICANTS, v4 v 2OMERIZERIENLL,
O HIT as Dai DR EER K T 500HR%E
Fif 548, EHOEBRTHE BiC PsPL OEIR%E
KAld 3z EmEETH D,

oo Ps>PL OEEMRMOMISH THERT
BDEpEF S 1:DIC Hela, FL. F0 # %A
Ty ZNZNICERETIE D0, HEBRICEDEC
Eidiskis otz BigcdA v 7z v, 94 0%
DERITHM, HKICKHMEDFELEDS &iT C8 41
B BR LT RICRALEYN, TNEDZEREND
iRic LB LR D1,

NS DER M S Ps>PL OFE RBidplaque-mutant
ElLTEBRICLAEH I N HDTHDT Back-
mutation DAMREMEIZE7E L, 2RI ERICE
DTHHEHREN, MOEROERKEBERICTS
HDELTEETREHDOLBAN I,

COERBRBIMTIL ZRE, HLREHFDD
ERRBT BDREIRETH B4, BRRITHNTD,
FIRBERBEROBAEING 2 OHER b RIL DR
T, 41D Coxsackie Bs OIFET HRFEHE B
b0 EBHEEIN.

#& ]

1+ Coxsackie B Virus @ CS $HBIC X 2 i858
#EX kst BRiICHE Sk plaque-mutant
IO TEBRETED, ROFRESKE.

1) CS 8% T Coxsackie Bs Virus % Rf
FERAITILSIC, plague mutant 27187, b D
BARKN_FED plaque RXFI X 1, ThZhic
CS MIRRUCE Y Clone LT3 & ITHRIIL 22,

2) Clone {LLTEIENZ N DOk O—iER%
B LB R—IE Ps—>PL DERER & HAIINE
BHRREG K.

3) POPLERICLDTD, EEk O K AS—IH
REINDH, VA4 VROBIEER, TRRREIC
LD/ ONIHIRIBE L, BRI P TREL
WERKELL, MbROBEOELETHIHRIIZE
€7, MOMBKTOIEMLTERKORRIIADS
A, FB—EORENECHETHI D ELHEE
Ligf.

FriksclL, MmN e mgigrino, A
BRMOFEES LN ERERUY S @B LT
WieHRRE L RETHRETH S
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Studies on Coxsackie B; Virus by Tissue Cultures
On the Plaque Mutants of Coxsackie B; Virus Obtained
with Dog Kidney Cells

Part 2.

By
Masatoshi MAEDA

Department of Microbiology, Okayama University Medical School, Okayama
(Director: Prof. Sakae Murakami)

Author’s Abstract

This paper describes briefly the results of experiments conducted with plaque mutants
accidentally obtained in the course of the study of the multiplication pattern of Coxsackie Bs
virus with dog kidney cells (CS cell).

1. In the course of successive cultures carried out by having Coxsackie Bs virus multiply
in CS cells, a plaque mutant was obtained. In this instance, the plaque mutant could be
classified into two kinds, one large and the other small one, and it was possible to form
other clones by successive inoculation of each plaque to CS cells in cultures.

2. In the ‘observations of the gemeral properties of each strain obtained after clone
formation, the findings suggest on the whole a Ps—>P. mutation phenomenon.

3. Even judging from the Ps—PL mutation phenomenon, properties of Coxsackie Bs virus
a, e fairly well preserved, but the characteristics of the virus as confirmed by experiments
dealing with the multiplication pattern of virus and by neutralization tests have revealed
some changes. Especially with Pp strain the mutation is firm, suggesting that a certain fixed
condition is necessary under which the virus properties remain intact even in the presence of
antiserum and similar mutant does not appear in the other cell strains.




