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kI & 2 Coxsackie Virus IZE8 3 AR
£33, BV, BEEMOMIRRETIRL TR
RRicHT 2R RO HEEREEZERL T 5. &
SZHMITEk & LT, Hela HAREO SEERANID FL
Ko ikt ®, FHMRY 5o £ A MR ADKR
HED SRV Ok 4 ICERISHREREREE
#E LT, Coxsackie Virns DB RURERHED
R EBBEFMCRT ShIER SN

IR TS, HBIERICKS Coxsackie DI
FHERIDIR IS0 A, SE1960FEAEESM THRA
U7 B SRR OFTICY D, Coxsackie Bs 534
BEXh, BHEO, HED, HES, Fic kb Z kR
O hic S, TERIME I T Coxsackie (T
3 BPEICHIC RIS BT A5 4 5 Coxsackie Bp
M, BEREEYA VR ELTEBINBITEDK,

F#13 Cossackie Bs Virus OS2 1-DT,
#HE (1964)9 OILIC—HEREL FRRICHL,
AEBHEEERY, 2oBESHRERER

(Cythopathic effect) ZFIHL, FHEHIC Coxsackie

Bs Virus OEREBRZRI LT, Bk d 20RE%
BROTHICRETIRETH 3.

EBRMBRUANE

Virus : ERICHL /- Coxsackie Bs Virus DFkiZ
AENEMBEZELHBEL LD ASEEZILHDT,
REAUCiE Hela fREBAOTTEOLNLEDTH D
T TCIDg {2 106.0/ml TH D7,

Cell : SEERICIIIR TR MR (LT CS LHEY)
RV, CS Ml MRS MR B IC E 53E3001%
ULRRBESISNI b D THB, BB (0X5X

Sem) D OS FEfOEE D OER WAERT, HREE
¥%T¥W, b Y 7Y v, EDTA, WK (0.02%
EDTA 20.25% + ) 7Y v %%k 4 PBS CTHAELE
ERA) 4~5ml £%m, 37°C K4 MED, M
AR EHREL CHIRRE S 7 ABELDRERLY, B
Fo IR # % 1,000 r. p. m, 3 min, EOEEBL
THFEERRT, EERCHEEIEESY, BRE
(1.5x18 em) RIIEEHMICHET 5. RBRETE
EOERT, MIRSATHERERLTE . HEK
12, 0.5% 3 7 T T I vIKEYEMA . Hanks
K (M-H %) IKEmiE20% 52/ ML TRV,
BERBICERA IV b Ay v 2007/m), R=¥
Jv 100 u/ml 2 F W7, XKk 42 ORREICE
1.0 ml, EEMEICIE 10.0~12.0ml ZHEL 7,
1~ 2 BEE3 LI ss i L T o o ERUC AL
fr. U4 v RERESRII/IVEREE 2 ~ 5 BITHRML
o Medium 199 (FIEMEME) LIk,

S EE S A A DR « ToEMRicL
P AN —REFERERECRALE S, ZOREICHE
#U 72 ~3 BEEOMEIRIC OV TIREREERT,
1[@ PBS THEL 1= BRICY 4 N REEEEITIED
f-. HMEEEIT 100 TCIDn %A\ /z, (CS fjaT
FY 4 VR OBIMLICEEL, BIROBBIRHERITES,
B (LA EE LB BN 5 THE), 31°C
T 1ERE D%, BEbHIC PBS THL, RICHR
e (M. 199) %£INL T, 37°C T & & Hahk

Wi BEREENIC, H—RTERDHL,

PBS T—ENiE 73—, T —FVERKIC
X BEEEFIID, ~2rFv )Y, TFF VA
kD (UF B-E L@l WL
R ¢ U 4 VR ERBERRIC—E R TE
HULDTHS, RBREBREY AV 2EBREL, (&
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EEER) TRICHRIS HIIC BRI O Rk 3 T B
RITHW, TENENDOAFT 54 v 2DELATA
TCIDsg THEEL, AN~ 1 R (Cell associated
Virus) #1442 (Free Virus) DEMZE(L%E
FUEL 72,

a) BETER ER2~3 Ho CS ke (MK
{3 5%108 bottle) % MIMTATz, VA NV RERT
BICKEL, TOBIBY &KER S, MEEZHE
PBS TLEMEL 7. Hal N THE PR 5 3% I CHEEICRHIR
Lico 4 vREE R $ 5, 37°C T LIGHIMINE
HICREREL THRSIBE R LDtk By
ANRERE, BICERETIRBEY A VAR
1=z, BHL 72 PBS THIRZM: #% 4 ~ 5 BISUE
LTV, & O%RICH L HEFH 10.0~
12.0 m/bottle EARMU THEE D . ROTY
AW AEBENBRESE 0 ThH Y, ERICEL
RIS GRS RAIC & F 1000, '

EREERTIR, KECHIRERV TRMREGIC
3 1 ENERERATIL S 29I, Y4 VZAOKEE
BNBNETHEH, TORRTIE, 5X1060 DI
XL, 108.0TCIDso/bottle D 4 & R A HREL 7c
»5, Multiplicity 5Tdh 5.

b) YAV ZRDRPMHE Y 1 v R DRG]
%, BohicRMlatEy, REMEEES
TV, 94 vZOFENIIED, 1 bottle DA%
1.0ml OY 4 v 2FPHHK & L T, 1,500r. p. m.
5Min OEOEFEEZFRKEED . R THEERRK
TY 4 M ABRBEOIERERRORIZIED, £/
RaEic 1.0 m! 504 4 AORBRE AR B ICER
LT, 37°C CTHEBER®RE T, V4 VvRER
#EAMKREEHE (C.P.E) OBBEEERL,
RYAMIE TCIDs KL VERRLT, BHOHERT
Hi#&® C.P.E. iciioi-, '

HERIKA Y 4 V2D TCIDs 13 % I B 40 DIke
YRR D 1,500r. p.m. 5 Min OEL L
1.0ml XOMRL, DITEHME%EE>THIEAY
AVAOER EFRRICEMEL /2.

W, Virus Yield 3 L i & b BEHHFIC,
HE P LR v A v 2 A ERL TEREND
E4D TCIDg ZRHTEE, ThEhOBRMDO-E
HHE %15 per cell DD Virus @ yield & LTH
AU,

T F

E A

1) Coxsackie Bs Virus ) CS #ill@iz &k % 8%l

-3 CS iz Coxsackie Bs 149 5L, —
iz E D C.P.E. ALl T 32, HOKE

‘ODRRTREY CP.EAERLTIIC3~4HEE
L4, CS #fRicBIbd Zic fisy, 2~3RHT
ZHY C.P.E 2RHEL, M EELYRMET
3. {OoTEkicky, MREESBESLIRD, &
Bufth & LR-$ 2 EMMNH 5. ¢ OFXEiL, O fia
DI & — St J 3k 3.

X C.P.E. T\ TRE o %M iE
B EBLENT 3. DEERETERLLLD
ZHK TEE T 31, £OMRoPE, XiEEH
FACTALT B8, HEBBASHRI TAROMILET
REIRAEZG 382D, ThZhofizoFRic
Mieoph =Bl T/IMRESEMEL, U 4EH
BRUTEBRELRA 25008V, RE0E
MR R LI ERI DB L TR,

it CS i RREZFER R, FIICED.
C.P.E. OFFRMELED, MROMBRELEUBKE
72 0 BRAL L 7= MBI RSB I g 5 43, MR
DHIfTE OB EHERIZS N/ MEADHEE I8 5
», XEBHLIB LB 2EmH 5.

Zh&o C.P.E ZREUE# & Lt, BREK
PARAREL R U 7o B1R)

CDORBKTIE C8 MIRFMRICIND T 1046 L RkHy

Table I Infective titer of Coxsackie Bs

Virus on strain CS cells

No.of transfer| C.P. E(days) | TCIDso/ml
1 4-5 104.5
2 4 1046
6 4~5 ’ '105.0

10 3-4 105.0
15 3—4 106.25
20 3—4 1065
25 2-3 106.0
30 2-3 106.0
42 2-3 108.0
4 2-3 1060
50 2-3 106.26
62 2 106.0
2 1060

76 2 106.0
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%KL, C.P.E. 3¥4~5HB%2ET 24, kY
KRREBERBZ IR, BREEO LR ZW TS
C.P.E ZREEEDEMHENS, 15~20RDBERIC
k0, 2<BEMIRZEL, 1060 BBELEHL,
C.P.E dROT2~3ATCERAHONS. B
T3 C8 MR, TERA S BUmimiamk & H
BLT, WIIHIBEORVWEBEHARTC &M
AEEhi.

2) EEHELORRE YA v RIEHE
FHEMRICR DI W AN—R PR RECAEL,
Coxsackie Bs ZRL€ LT, WRELERE O
RERILEDBFAIRE SRR hFk L, #ig
DOHBEAIEL OT, FHICHETICENEHETH
5. XOTHBHMERMMREHET 2B0T, &
Eo 4 v2BEMMKL, 100 TCIDs/ml D 4 L X
FRLSET, RAEFEOL, LABCRABEO
VANZRBORBNUELEREMIEKRDLS, Th
Zh oS CBREORIE LTIV, FREEKL
1= (Fig. 1), £IRETFEHRE L OFRTH B,
H-E REELRTI, MO A v R KE%10850
EICRANTIE, SROEFMOPRBEELD, MiC
TREET 2BETH 5, U~16BHERET 2
LB IR DUHE TS S KRR O RIRR A5 1R
ti2h, BRREANZIES. HROY~— | OFHIC
fIET 2MRIBEEEL  REREOMRMNNET
3, MbM2ERBCI > TRERBEACZAF ¥
KRt 3HAKOHB BB ON B, TEEICE
3&, MEOBEITRIEL 12h, MR
UKEE2 Y, BETIHIRENZ IR, REBICHK
REZEZ, BADBOLAF vREBBEEEITE
OHYEMOTEERT, TAY VBRE (MK ©
BEABRBIGEELTOT, HohBEXIIE
BEo/MEELTRD N, BiREDBANTAF
YREOBELHETERNSD 5. < DERIERD
Bl L2, HAKDOELET 585 &
HBRE OS2 bOMEb SN, TOFRRII
100655, REBICERLT, EF2fcE
DEEIhZiLED, MLUESHIROLBORER
IWIRMEZEL, BREROREEELZL DD,
2fOfsticit3~4 BEET 5. ORISR
& U1z Hela i, FL MR ichh ERABSELL
@D,

RicenbpmmRE, FTLTT27ev 4 v i
FEERCHNT aHALIE, HBEELTY A Vv2D
CS M IA T 3 1 ER % SEOE S hic(Fig. 1)

Fig. I Growth curve of Coxsackie Bg virus on
strain C S cells (Inoculum dosis : 1040/
ml)
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Q. areeariienens T V(fm Virus)

YA v ZADHERERREH DT, C8 MR ICBRE Y
4 VX DRI 8- 10052 R T D, 12~168;
T L Wigmssile N TER T 5. COBMTR
FROEM NS HE SEDLBHTHY, FHHL
O b YRFDOLNS.

RO~ TR Y 4 VA DOBMELRRDE
Sl MROERREED, HAKOEREES
N3BICHYT 3, T2REMIcENE, Y1 VvZD
WBERY—7KEL, Thfh 1060, 1082 LRX
N, HEORERELL, 4T VIBYE (ME)
OEWREMETFERT 5. COMRZRIL YAV
ZDOBRREICRBO—B %W SO I,  BhifR
TS5, ERELD T, MEOREKRIEL
{, MEOEEOBESTBL N bOBDZ. BE
U MR OFREREL L, TA4F v iclgL 1255
IR & 7o Bdtd 5 d D, KIZBMEINE
BINTIAFVBEBOACEDLNTO SO,
ZEDORABLEVRFICIEE>TRED LN, Thb
Y 4V ZROBAEIC OV TRERICRTFT IN 3208,
—fic Y 4 v R OBRERRIT, 12 EREORE
IR U THEIRT 5 2 & BRI S ik,

3) RMEBICTED A Y A VR BOBE

2B D0S MR HIKE ¥ 4 v 2 OK B A R
FELHT, V1 VROMEAY A VZABOBRESE
BEONEETHD, vANVIOMAZI ORER—E
DU A NVZRIBERIERSE (2 ~4F5R) 28T, ¥
nd 3. Z0BOMREERIL, FEOMYRE & iR
LUTRHETHY, BHEREL RO EROBERH
LWESESED Ot (Fig I)
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Fig @I, Growth curve of Coxsackie Bs Virus on
strain CS ocells
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Fig. I Growth curve of Coxsackie Bs Virus on

strain CS cells
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Fig IV. Growth curve of Coxsackie Bs Virus on
strain OS cells (Inoculum dosis 106.0/ml)
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4) MRSCHERT BV 4 VZBDHEE

R RT 37 )~ 4R (RITFF-V
L) DiniZ 8 ~108fI0RicH D, 10KRIT
REL 1040 Saiucling 5. ZOMICE SR

E A

TR 4 VARERHHE 2 ~6HETIE, v4
2 DIER IS TRBERATHD, &< N
ZRBOEESHED AR VERTS 2085, TR
TS S RT, 8 ~10FfTaBIcEmL 727 4
WREREHY AN TH AT ERBRULES.
ZOBITANTII 6 ~10BRJIC B BRIV S v
Z B QN2 D > OO B, 200 5 D
DIENTHROBBELZEL TY 1V RIEEOF—
FIZ10MRI T A DT, ROL2EIEX D, B,
FIE=0ORNMRBLTREINS O LHMS
e (Fig. I).

B OFRICE D, KEEEICHIEANDOY A
VR Bl A 2 NENICERL, % OREHOFS
E%KHT per cell YYD 4V XD Yield 5
W43 &, 5 500~6,000 TCIDg &73 ¥, CS HilE
CIRABRDEL Virus @ Yield 2RT $DTH5
z EMBH o,

COERIZFEL 3 EAREEHETE DL,
Fa LR RE RS, RvAVIORELD 6~
SIAICELE LEABRE T, VI VABDLRD
BBRESENS D, BEY 4V ROKREEOREN
£z 5N50DT, T DEIEAERY, PBS TRENE
#eL7cikic, Bs RRMMBLOERRZANT,
37°C 1EEMBEL, &&TREBRRMEONESE
FROED T (Pig. IV),

¢ DEBREKT S, AL REEBREEREEON
Pz, ZOWEBEE YAV A% 1.0/bottle DIAICET
mzohsc EMERINL,

BERUER

Coxsackie Bs &CS HIIA SR DL RNV IEHNT, &
gk Z DR, FRRLICE 3 —BIEMERERS,
CS MpasEic B EE LW oL, BHC
Coxsackie Bs ICH L ClEHREZHLAEL, HEI
C.P.E. #RBELTRZEEIIRE (1964)9 OFE
SucE LA, O MIRDARECL Sk HRIESICR
REN, TORELLEIRATS S EERDTY
DT, EBRHEEICEFLLC LS, BFEEND
FUSTH2f. XIBYUEIROEIIIIL AERIC KD
TR L, ZNICHEET 2 Y 4 v R HEHEOR
BREBYEL —~BULEETR Ao, 5 6
YRR IC BAL Xt Coxsackie Bs 13792000 RARUC
O BELIBEIE £ RTICED, 1080 EFRS
n3. ZORORBAI LD BRYMEOBIHERTELED
LA, LFEMHC C.P.E. OREMEL GBS
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7D, FMICHEENFREAENERHOT, Y4
NVZEERE% 100 TCIDsy &EWD TRELEFTITL,
BRYBEEEHL ., £FOMRTR—EDBKRIE%E
BT, BROBREOEEOREHENES D, R
EVAE R T2RRE ICE I T 28T 5. 94
ZADHM IR NICETTTHEL, ©—2icEd
5. ZORD Coxsackie Bs DFRE DIEITIEMIC, T8
FHIREICREINS, b x4 F v EBREE (MK
RODFEO T F VIFRERSOREICREL, &
DFBRR AT v BEvMEE LTRET 3. 2D/
KIMBEENICRBLART, 52 ICHIRES R
AMEN3b0TH3, choDRRRBESHICY A
NWADEREEHEREN 2 DTH 5.
RIEABOHIC, ¥4 V2EREREIETHT
O —RIEERTII, BEMBORTHE, T
797 2B 6 B RG— BT A IS H16R R T
0T, BWBRICYA L ZDIEHIT, MEATEY
A4 V2 OHBEREE ST ERICIEET 2 AN S RT,
FEY A NVZOHBEAZ OERRARVBNSD &
eI
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Studies on Coxsackie B; Virus by Tissue Cultures
Part 1. A Study on the Infection and Multiplication of Coxsackie
B; Virus in Dog Kidney Cells

By
Masatoshi MAEDA

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

Author’s Abstract

The mechanism of infection and of multiplication of Coxsackie Bs virus was studied using
dog kidney cells (to be abbreviated CS cells). As the result it has been found that Coxsackie
Bs virus has a high susceptibility to CS cells and proliferates by demonstrating a specific
cytopathic effect. The results may be summarized as follows.

1. In the infection pattern of Coxsackie Bs virus to CS cells, the virus is found to
proliferate with a high susceptibility to the cells. In addition, morphologioal changes of the
cell and the course of virus multiplication parallel relatively well with each other. Namely,
both cell degeneration and the virus infectivity reach to their peak on 72 hours after infection,
and the infectivity decreases along with gradual detachment of the cells in cultures.

2. In onestep growth experiment conducted after simultaneous infection of a large
number of CS cells with increasing amounts of virus, the cycle of the one-step multiplication
after a eclipse phase (4-6 hr) is found to be about 16 hours and it is assumed that the cycle
is repeated following the infection. Furthermore, it is presumed that the release of regene-
ratad virus into liquid layer commences within 7 hours and it proceeds very rapidly along
with the proliferation of the intracellular regenerated virus.




