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JBIE 7 4 NV A DRERRBIELYICB§ 5458

BRI ATFRAT T ¢ 0 28 (FAF ¢ Pt H)
SRR PEFHG AR (GRIT | SR E0%)
oW F -

(FBHIS6H12H 26 FI 2 4))

FERMBBREERE (CRS) 252 T 312H720, EB ™ 4 LA (RV) QBB DV T in vitro
FEEREIT R o0, HEIIIER %7213 RV BREUTEH» S ATHER & 087038, D%, R v
72, RV BERIEMR 0 BB RIBRERMEAE S £ CHMEBEHEME, 1:512, 1116 THo7%, RVE
Ll & D 1B BEB X UHEIR (CR, FR) #ilgd & RV M98, HABRERIC X D 98~ + L ZA0HE
P, EWERMNE I RV AR M - 33 LML TWA Z EdWRE N, Zh s CR B & O FR #la:fr
T EIC 102~10*FFU (7 & — % ATSRZEAD /0.1ml © RV £HH L, #6HEE (IF) ik 1~2 7§
OEBEEZEL, RV FHRBIRTH 5 Z L AGEHA N, L L, RV BuER & 0874 5%E (DR) @l
Tk, RVEERREDSNT, IF BHETH -, ERERE 0B85 (CN) #1520 in vitro K%l
IWRV 2BHREELD L, RVFEREBRE & o/, EEREEON)MR TR L 20>, ZAs RY
FREURG CN iz BT b RV 3B EA SN, IF B Th 5 & L WEEEE & fufz, 272, BEBR R BeWo
Hif % AT RV BREBR 1T /R, CNMROBE LA, RV BERRRSEBICRI LY. 20
¥, BeWo MilIz 351 2 AR MEMEIRAIR L€ Vi RV BRI OWIEICES Tl s h s, 208
REBCERFETEBELL, 28, MEMENCERNET 2 CERNA ¥ 4 VAN RV BRI & » El
ft&h, CRSBECHEET 2 THEM»E 2, VETREEESHELZ L5, RV ERCR,CN i
ER S U HBERO DB ERICEEENEH S h:, DEORRE LD, BB RV oy
THREWMMRLS, BRI RV FEHERLL 25725, HEBEERTIZ IS OEMEEDZ VI L HIRE
N7z, RV ORKRBREOERL, BEMMERELRET, 2OBREITIHERLTHS LELIS,

Key words rubella virus, chorionic cell, trans-placental infection,
persistent infection

RO BEYE virus (rubella virus: RV) B &
PREREREE, ARMURSEMREEE (congenital
rubella syndrome: CRS) £ LTHISNTEH, F0D
FHIGEEHESEEL b > TE TS,

CRSOM&EI 19414, A —R + 7V FORME
Gregg" B HNE L ORI DV TIRE L ONBHT
b5, Ok, FIC1962~1964 £, KE BT 3 EE
RIATRORBORERFAEIC DL THSE oL
BINO RV OMBIIRESHKBET IR -0,
EETE, FEREREOEE I, REH-W, 1~

F—=TxaMO Ol ELEASA, FZFOT
Bik L TEERB 4 vaccine DRI E T3, L
2L, CRS EEBFICEL Tiduv 2 2 TRIAEL %<,
D7 FALETFHEAERETH - T o, HEDHLVY
CRS BREDEWIZARG TR, EHF £ T TR0
HERRERPCNT 2B EE 0 Do H 3.

CRS F4&BFEITICIE RV ORISR ERE, B
L URABREE RV BRI OB BN 2R3+ 4 L E
H5. BEANDRERBRAEKIE, RBEBELE (trans
placental infection) & % >l [0 174 BE G VRS

Studies on Trans-Placental Infection of Rubella Virus. Kohichi Sugiura, Department
of Virology (Director: Prof. M. Hatano), Cancer Reserch Institute, Kanazawa Univer-
sity and Department of Obstetrics and Gynecology (Director: Prof. S. Kuwabara), Kana-

zawa Medical University.
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(hematogenous placento-fetal infection) & &2 4
LTWAS0 i B RV i *H’Mﬁfﬁikf%}&l, vi-
remia £ D, HAEEER AL, T 2 THIMIL 12 virus
SRR AAS, ST, KBATIR P O S8 o 0
GARIET BEE HdH O, VWD BRI (placent-
al barrier) OAFEAHI & L', IERGBEREG IR L T 5
i, C OB AL L TR S, Ly
LB CRS F64: 2 ¥ OREFHEAL 2% K 706 55 &, RV
IR A R BRI T 5 D D, JEAR 8 BBART O

BiEo RV BT, Ihid 85% 4%, TRYE 1 509%

DERBITNH S £ HH N TV A, CRS O FEEsHE
IR S0 B MR YIS T 9,720 ~57 929yg
PERT WA, EHIE, SRR R #E £
75 HT, RV e & A, BHoHEHI & oo Bt

cow TR L BT AT o 2,
HELE £ U B
1. EER¥#
1. ik
%)Jﬁ: KRR
) B R G ATt B (chorion), i & I

(decIdua). Hal (fetus) Ml @ 5698, YU >/ CENREAR
I BRI 2 BUSHER D B L Tan &84 7 L E O et
LA LEEYR RN & SBTT L, ot AN
R LRI H, S S EME S L OB KN
AL, &R EHICERE L 2, BB D RS
1R 12 BT, MU AR A 6 RS A HLER 8E %] (HDD)
Fifkdl 512 6%, #AKSE (CF) i 16 (50 i
Bohi:,

i), E% e MBS & OISR ¢ B, s
ENC B RAVEE X A, F Fe RREG I A A
LEDRBE RO R VIHREN G E LT, MRS
ZEDW T A LA ST £ 51 r L4 o AL A s
e BT B & OB M L W R R Fr A - 7,
AFERTHE, BRI E MBI LT 38

(CN-1:8FtR 1238, CN - 22 4088 7 8, CN - 3 : 4F
B638), &5 & CHUSIEREL YN E b AR e L T
LEk (DN - 3 : 4288 6 ) % H /2,

ING, 1), i) OMBEREEICE 10% 48R MmEm
Dulbecco’s modified MEM %Fﬁh?"

DBERMIT (BeWo) | BELCHNT(L S W - sEme
fae LT Pattillo w2942 J: % BeWo 23k L HInNh T
5. ZOMME, b SENPEBRAIR L £ & (human
chorionic gonadotropin : HCG) % ¥ ¢> hormon % 43
WL, BHITIEH B HWEMBOPERE 2 H T 5 cell
thLTRV@&%%@%@IO@%?»K$M%
iz, BeWo #4312 12 Waymouth's MB752

-1 50%, Gey’s BSS 40%, “-HRVLIE 109% DR ¥

B,

3) Vero #ifid © RV i & 25 RIS A SR (cyto-
pathic effect: CPE) ##i# L, RV 284
vtz 2%calf serum % & ¥ Eagle's MEM THER
H# L, RV sample B #% 12 calf serum fE¥E N
Eagle’s MEM TH#ERSL 72,

4) RK - 1348 : RV O 1flifl%E, +7%bH b focus
forming assay = V72, S8R ORI 12 5% calf
serum % ¥ r Eagle's MEM % L 7:.

2. Virus: RV Offikk & U €, B SIRKEH AN
el 4 v AENCT cloning 4L M - 33 k% FHvs 1z,
Vero #If8% Al THEAIBHE % ¥ —80°Cle TREL 12 b
OERT,

1. REFHZ

1, kT, RSN, MR MU O W EE © ek k 0,
FHO BT O T8 13 HEB RS = ST 298,

W DL OGN E S5, FEE, R ORBDOL L
RGBT O B3 R D TR RER £ 1T IR
L7230, #OFSH, Figl st ks, IWts & ¢ F
DEOHEHROLBCBOTRLGENTHE #¥2, &K
B L - THEE B B T4 o 7. BKRES & OBG 2m
T blEtko FHEz L - ThbbEMESML, K
JHZ PR Dispase® 500u/ml 42T 37°C, 5 4MSigi
W2 kA L THIBE & 4B L, closed system 12T 37°C
TR 2100 - 7o, BIBNT IR 1~2 X108/

trophoblastic tissues
washing with Hanks BSS ond DF-10*, medium

renoval of non-trophoblastic tissues

— =T

cut oft Ly scissors into small pleces

—

washing with DF-10

—

addition of “Lispuse” H00:/mi
magnetic <tirrer, Swin, ai 37°C
filtration throuah metal resh
washing with DF-10

1
cell count

suspension with fresh UF-10 (ca. 1x10° cells/ml)

stonding culture (clused syscum)

* LF-10 : Dulbecco's modified MEM, Fetal calf serum(10%)
NgHCOs (0.1%) and ontibiotics

Fig 1. Method of primary culture of trophoblastic
cells
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m] ORIBTIEE & v/,

2, RV BT RERTIRERS L ULV D
7 4 v RS L EE,

1) #RsE3 e RV 238 gl LEBUHETIn
vivo VS B B RME, M#EES & Uls Ml %
BERIEEEL o, Z DEI O 1000rpm, 10 73, EikL
7e L RMESRE RV ORI W, &£/, 20
RO D SRERLAE 3 [E7%, 1000rpm, 10 4%, &iLL
7= LRI RV OBECHL 72,

Hanks BSS T 2 El#E¥ L 72 confluent % Vero fifa
R R 0.5ml, 37CT N AMBEEs LK BU
Hanks BSS C¥E#E L, #ERRKE (IEMKEFMN MEM) %
Mz, EEAAAEEEMSIC T CPE HEOHHEZBEL
#z, CPE HERBEORFHEMIE 1000rpm, 10 4. #iLH, —
80°CifRFEL, RIC RK - 13 M8 focus assay i T
%D RV AffizfIEL 72,

2) 7 4 MV ANEHIE : RV O HERIEIR RK - 13 4
fa%Fvy7- focus forming assay (BFIE2) 124k -
o, Tabb, STHEMEERE LT L — (Falcon,
¢17mm, 24 %) 2 0.5ml FEE EC -5 T RK - 13 #f
faEsE®L 7z, ffgy — MR, MRELEY, 2%F
MM Eagle’'s MEM CHEERFEIR L 7z virus # % 0.
Iml ¥, 37°C, 90 HBEEE ¥, 20K virus WE S
T, Hanks BSS TH¥M#E, HREF 10%F4MmEmM
Eagle’s MEM (0.2%NaHCO;, 0.9%noble agar %
BN % 0.5ml MEEL (lst overlay) 37°C, 2 Hf
3 L7, 2 BT 15000 £ neutral red % & e k%
Rz ERBL (2nd overlay), 3°ClzT& 522 H
fl 5% % £ 0.3~0.5mm @ focus % A AR 89w 5l L
focus forming unit (FFU)/0.1ml #HEL, AXT
ix log , FFU/0.1ml TZEHEL 7-.

3) VA NADRAESR L UBE

i) oPFIEAER @ OB virus ZHEYE RV OFFEM % i
WMRET Y 2 BT, micro plate 3% fva7z RK - 13 #f
Iz 8133 focus kL2 FIA L THAHRBR2TR -
7229 #R virus (3% 100FFU/0.1ml &% 2 X 5 iz 555
L, RV {@¥ER Y LT M - 33 8% B 7z, i,
FLRV (M - 33 #k) EMIF & SRR RIE (Flow.
lab.) % 20 5L D 2 ERERIR2T2 o7, Bk
virus LR & RROFAEOER % 37°CT 60 ARG &
¥, B focus BREETR -4, 5 BEICHEL
focus FARREE % 50% D & ¢ 35 RV RRIMERREG
BOWECR WM virus I & B PRIPUEM & U TEE M
- 33RO ZF AL L BB T2,

i) BEHIAE | MR & 2 ReEEC I 0
KA RV BTE E MR R BRI L7z (Coons 5%, & &
U Woods 530D AE). RV BREMIM s HRERE

i

7 by T SEEEL, —RIIE (HIH 512 £
BZEREMED 20 FHI) T 37°C, 60 HHRIG s
2. Ot PBS TE Lk, RINWK (FITC g
it b y-globulin RIBME : HYLAND#) + 3
~60 4 & I & ¥, PBS T ¥ # /5 10%glycerin 7
mount U, BXBEMSHC CTHEL .

3. E#E MRS, BEES & U BeWo Il 517 2
RV @ in vitro BHEE | LOFETHEEL RV &
RRIER © M E, WEBEMIES X U BeWo filgs
Hanks BSS 2 EI¥E# L, RV HEH#84R M - 33 % 05m]

(MOI=5FFU/0.1ml), 37°CT 90 43 HikE 2 &7, 2
D virus ¥ % ¥ T, Hanks BSS THMEL, i
PERTER (growth medium) % 00Z, & E(TAHEEY
#i2C CPE OHBOFJWABE L 72, BRI, pag
AN growth medium & THERF L 2o bt S 85U 1
MBI, & & ICHERSE 2 DT, RV SR E0
B b 28 o7z, — 7, BB AR T harvest & hjxig
2 1000rpm T 10 SREILE — 80°CIREL, %0
RV J{iiflE Vs 7z, BB PO RV il Esks &
U RV BHHIREREEE D 72 b DA 2 - 3) - i)
W2k o 7.

4. HCG fIE . £ MEBEMAIZ KR marker &
LT HCG BEEDH 5%, RV Bz L D HCG &R
NED & S WWELT 30 %45 HRTHREMIRSER
D HCG #MIEL, OB 2REL L.

Rl —HifFEic & % RIA 2R, fIE+ Y M2 CIS
B HCG-I - 125kit( 2 F U+ KK) 2{#/ L 7. HCG
BiXng TRHE L (100ng=660mIU),

5. WEREEEFR (reverse transcriptase: RT) il
D § EH~30, RT W B ¥ © RNA B & 78 virus

(oncorna virus) ICAEL, 74L& RNA &8
LT, ##HE%E% DNA (provirus) @ &R S
T 58% (RNA dependent DNA polymerase) T4
%, #- T, RT HEDEER, oncorna virus DFEE
EFDEEEERL TWEZ EAH D0 L MNE
#AMEM C Y oncorna virus DFEENRE & 13, —F
EMMIE T RV & oncorna virus O interaction, hy-
bridization i & % BB R virus OREHF ST
59 EEL NS OMBECEEL T, RV BHE
fakEEKD O RT ISHRE 234 7.

SEEA L7z KSR I1: exogenous method (SHHEMH
RIE) T, RT D88, 794 =—Et LT (yA) n*

dT) 1B AV HETH 29, WHREERE, 5
S U 24BFHA I L TH &, harvest F,
1000rpm, 10 AfEEE L 72 B2 AW, #lEE T-20C
WCRFEL 7, IR OB Fig2 RTH, FelT
Lieber 5%, 8 X Uf Sarin 530 HKIZHE - 7.
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Harvest of culture sup, (24br after the lost medium change)

Cfg (1500cpm, 10°)
sup.,
cfg (SW50,1 9000rpm, 10°)

sup.
Cfg (SWS0,1 30000rpm, 90' through 0.5m1 of 20% glycerol)

ppt,
resuspend In 0.1m1 of buffer(0.05M, Tris-HCl, 0.1m NoCl, 10° D.T.T.)

virus suspension(0,04ml) is added to 0.0lmi of 1% Nonidet P-40
standing for 10° In Ice
additlon of 0,05m1 of resction mlxture'
incubatton for 60* at 37¢C
stop reaction by 150kl of 1v P.C,A.
addition of 100u2 of calf thymus DNA(lmg/m1)
standing for 107 In lce
addition of 0.3mL of water
Cfg 1500xpm, 4'
ppt.
dissolve in 100p2 of 0.28 NGOH

stonding for 20° in ice

flitration onto millipore filter + reaction mixture

S0mm; Tris-HCI (pH 8,0)
drying(37°C, over night) 2mM; D.T.T,

40mm; KCI
count lmm; Mn(CH,C00)

0,28 ¢ (YA n{UT)u-u
1,5 %10 *H-dTTp

Fig. 2. Procedure of RT (reverse transcriptase)
assay: Exogenous method

B 1

1. RV BT iR RIT|AMRC & 5 B BBk

I RV BRI & 0 18788, REE, KRELZD
kg

1) R #E (RV B3 A0 CR £#8, LITR
B, BE#EME (DR) 8 & UBRE (FR), L3 H oy
MREEBICEIIL 7=,

Fig3 13 # THHO CR, 4 HH®O DR 8L U FR %
Y, CRHIKIE, 2013 L A LM%M, RERO -
BRI T % b B8EY % cytotrophoblast (D FA8E % 2
L, multi-nucleated cell, spindle cell DIETE i IR
HizRBHohetotz, > TAERIZBLT i,
131 cytotrophoblast (Langhans cell) 0 # S E#
HelLT@snr: L% 2 517, DR B CR #18 &
DPRHRVHMT TH S5, —IE ERBERTH 2
LBbid:, FR#BIIE S 5 <, 13 & AL fibro-
blast T -7z, iz 35 CR MM EHHEMM &t L
THBENIC R 2 2 S s izt o T,

accumulated
growth rates

0 10 20 30 40 50 60 70 80
days after initiation of culture

Om—=g: Chorion (CR)
A---A: Decidua (DR}
O—-{: Fetus {FR)

» ratio of proliferating to original cell counts

Fig. 4. Accumulated cell growth rates*of CR, DR
and FR cells in-vitro

2) RT3 & RS | ST MBI it - TR
RROMAERE AT o7, CRAIKEIE, 2 BERE, 7
S HIEEMBER 17T HE X 0 BIEREEL 08,
70 A, 6 L& TR HEBETH » 2. DR, FR
ROILA 40~50 HEREFICHBEL, MHE L L 1048, in
vitro K BAHEETH - 1z,

BAHRL O BRI E & Figd R $ 55, CR#AKIE
DR, FR 05 & b8 L T S 20 i S REFR EE DI v o
Poo ZAUOWFERE IR IERME S L OB (R
Fig6 B28) L HREELEE 2L, £, COMLF
HOMKIZ BVTH RV ICE B CPE &k h -7,

3YHCG S PEARE | CR Mfdiz 5V THIREE TIE
42~52ng/ml DK E HCC R o s s (%
it Table.2 £83). Lo L £ DE#AHIELICON, &
Bz HCG EIME T U, 3~4 RUREIZE I Ing/mi B4
DEERT LI K-, IHS5DOERS X UHEI,
RV BB EEBEMROBS LAETH-7-.DR B
& U FR Wil O B TS HCG IR & vz -
7z (0.1ng/ml LATF),

2. BEPEMNE L D O RV SBEDOE A
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1 DEMIMTE RIS L USHERMHE 2 B s w7
Vero #if@iz 5 % CPE HHER % RE L LT RV D48
3 A7z, CR, DRI BERENFNL TEE : 22
HE W, FR #f2ik 6 HE & 22 B H 285 n 7 sample
RV, MR LU THBR(BEWE), BLURVE
HEME M - 33(MOI1=1FFU/cell) (Bfeadi) % fAvaze,

1) CR#ED 7 HE, 22 HE, @ sample &b, #l
fast (K548 118 supernate : sup L B89) B & U¥fEa
7 (HAEPRAERUARSS O flHI4 cell extract : extract &
BI) LDV 4 VAEHELE/ (Tablel), 7THE®
i (F4R) Tid, sup, extract Ly Vero
BRufE 25 BE A CPE B L, Boil v 4
MR % RK - 13 MM T 7 # — 2 AR ETHIE
T3&, Th¥h 4.20,4.12 (log,,FFU/0.1ml) Th -
fe. 22 HE (MAR3MR) D sup 2Ps 2 L 22 AH
12, extract BHeTid 20 HEIC CPE 28, 7 4 L X
Fiii3 & %3.82, 4.15 Tdp - 7z.

2) DRMETIZ7THE (#00), 2288 R 440)
D sup B & Wextract W & Verofific 81 5
CPE DB 2T L, o7z (Tablel),

3) FR#EfED 6 HE (FMR), 22 HE (AR 5R) 12
BIFBsup T, TNZFNRBREFE 24 HEE 22 HH
CPE BEIH L, ZOR® RV i 3.65, 3.40 Th -
fo. LU extract BcBW TR 6 HE, 2HED
Wi sample & b CPE B2 HES 3, 7 1 LA 2508

i

L%t (Tablel).

4) M-33#Hu-BHErETE, B 6ARg
Vero fiifdiz CPE 3Bib i, % OBFDESY 4 127
fliiid 4.70 TdH o 7o, HEEED H % BY S o 72 atnR
T3 CPE #5580 B o 12,

3. CR, DR, & U FR il Sl b~ s g
7 4V ADREREIRE ¢ 245 CR, DR B4 U FRY
M e D7 4 0 A B 2 TEE S hiehs, 26102
OREFES 1T, MRS D B 7 4 L 2 g
ORI EL 2 FlE L 12 (Table 2),

CR AT B 4 4R Jili (logo FFU/0.Iml) i,
FIR3IEHEIX352THY, 4{UR 32 AETY 3%
&, BREDLSQANMEREL A, 4 (MR 42 8E
WEDE 275 L0 ETL, 6 AR 72 HE T 221

gtz - TBENETIED > T o, CR filnks
WIS Y 4 VAU S AL TV B 2 L H3E s
e, L L, DR#IFETIE, URED £o7- RK-
3BT 2 7+ —H ABEEL 9 27 4 LAOK
HESED L, o, FRAIC BT, CR#KER
B, BEEEETICENC Y A W ADEERED N, 20
1 CR M EE~BME T b, W4 3 FLE T 2.80,10
R 72 HET 211 W@ E s - 7,

4. 58T 4 v A D (PRIZRER) | AEHERR (M - 33,
7.02 10g, FFU/0.1ml) #%fHE LT CR 8L U'FRTf
ML DATBES L7y 4 L ADHFIFER 21T~ 1,

Table 1. Virus isolation from CR, DR and FR cells obtained from RV-infected women

Virus titer
Inoculum (culture days) CPE on Vero cells logio FFU /0.1 m!
on RK-13 cells
CR (7 sup* + (2548 4.20
extract** + (25d) 4.12
(22) sup + (22d) 3.82
extract + (20d) 4.15
DR 7) sup —
extract - s
(22)  sup - e
extract -
FR 6) sup + (244) 3.65
extract -
(22) sup + (22d) 3.40
extract -
RV : M-33 + (6d) 4.70

* sup : supernate of cells culture medium

"™ extract : extract of cultured cells

§( ) : culture days required for CPE occurrence on Vero cells after inoculation
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071z, CR MR 3 HE OB L, —
g Vero M CHME L HBTIHED Y 4 1L R
sample %, %72 FR #ia0 3 HHOR % £i% & Vero
waEE D 6 BE D 4 L R sample 23 Z LS
ni.

M-33HRiC & 5 RV Sy 5 G & o o FIHT A 1
160, CR £7:13 FR 3B~ 4 V2 Z VLB L TFhd
80 &R L, SUEBHIRRIME TR, Wiy 20 ERIRT
b7 4 —H ATEBED I A 2 o 7z,

CR 8 L U FR i & 5B S e 4 v Rigfiln
b M- 33 Bk L UMD 5 50 RV T 2 $H5EEH
ahnt:. #Off, Vero #ifeTw CPE,RK - 13 fifaT
D7 A—HADKEE X H M- 33 FRIZEELIL, B
KERERAHSIE I,

5. 4t RV @ CR, DR, FR &#IBIAETE | 8¢
HEEEIC L > T, CR, DR, L UF FR #5880 AN
ORV BERBREL7-. CRAMI R 11 HE & 49 H
H, DR Mk 52 15 B E & 42 HEH, FR #8525
15F B & 49 B EO#I % 4B A 12 subculture L
T, 5~8 HiEH DML %MV (Table?2).

CR#lME : Fig.5 -(A), FR MM : Fig5-(C), ifi#
r bR, MRRE YRR O RE D Y ¢

LAFUREED L, WIFNOMBETY, SXFUEBN
FROBIZEEDO 0B BETH Y, HHEBELEA
M csFAgTH- ., DREK : Figs-(B) T,
D LRRENE E o BOR D T2, FRFIC RV 36
B, B L URBH Vero M2 8 & L TRV 223, #i
HTREBEAEBYE, BETIBETHo .
CR, FR oW, MEENKC RV iAEOE
ET2RHEBAMRTH B Z e h I o7,
II. RV ERRBBRD in vitro BB - & » RET
L EHE MEE, BEBRIARSMMICEIT2 RV
k- Ui}
Ry s@EL 0B 3f0MRERE B
(CN-1,CN-2,CN-3) & 1 flO¥REY b EsE
PR (DN - 3) iz RV 4834k M - 33 % in vitro iz
T MOI=5FFU/cell TR&2 ¢ CPE HBOFE,
LU R A DS Y 4 L Al % RK - 13 MR
155 focus HRRIETHEIE L 72,
1) RV @3z & % CPE ()
i) MCEMM (CN-1,-2,-3) 12813 CPE HE
B & RBUERUE & & b Figh KRT. LTy RV
BRIET~8HE LY CPCEOHB %o (Fig7 -
(A), (B)). [AIF§IC Vero M8 £ 1B - LTH W3 &,

Table 2. Periodical changes of virus titer and HCG concentration observed in culture
media of CR, DR and FR cells in vitro

culture cells E?SCL?]%STGN o c?ﬁiieof (Iogmvlglgay()tﬁrml) IF* (ngl;lr%l()j
CR 1 3 3.52 8.8
1 7 3.70 52.0
1 11 3.15 (+) 42.0
3 22 3.65 2.0
4 32 3.36
4 42 2.75
4 49 2.65 (+) 0.8
5 60 2.83
6 72 2.21 1.0
DR 1 3
3 15 (=) 0.1
4 22 -
6 42 - () 0.1
8 60 -
FR 1 3 2.80
2 6 2.85
4 15 2.65 (+) 0.1
5 22 2.33
6 32 2.52
8 49 1.94 (+) 0.1
10 70 2.11

* IF : immunofluorescent staining
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F#kic 6 HE & Y CPE 28® 7 (Fig.7- (C), (D).

CPE DHiBRREIE Fig.7 1R T & 512, Vero #ifa &
BRI - R RS R L 00— 4 5 A8 &
DRIBEL 72, %o, WREMIRIOBE ISR Bk
RMBE OB 2 OHREMITH 5 2., Vero MKz H
~N% Lk, CPE D2 D J7 13 L83 <, M %51 24

(A)

or  cn-1

accumulated growth rate

20 40 60 80

10p (©)
CN-3

accumulated growth rate
[
3
o
aQ
N\

2 CPE
(27d)

20 40 60 80
days

e

fib %<, 1~2 EAIEEE1TS 3 BIc CPE MHEL,
TRERIIC RV SRR IR & A CIRIE - % - 12, 3
MR CN -1 : 21 FF,CN - 21 13 F,CN -3y
HETH -1,

RSB N (RV IR kL, CPE Y
HIFICOPET T2 &5 THBH, HELETER),

(B)

00 en-2
9
8
7
st
5 RV
inoc. P
4 J’
3 2/,
2 CPE
(184)
1
0 N .
20 40 60 80
days
10¢ (p)
DN-3
9 pre)
O~ _--
t
8 /’
l\
77 \
T~
6 RV N
A N
inoc. #/'~
S N
SN
! J’ A \\\
4 /l \\\ N\
\\ ~ AN
3 AR
‘CPE :
2 (204)
~ ‘\\
~ N\
1 M \\\\
N N N
A NS A " A el
20 40 60 80
days

&———o RV~uninfected cells
O—--~-0RV-infected cells
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Fig. 6. Occurrence of RV specific CPE and accumulated growth rate of RV-infected
chorionic (CN-1, -2, -3) and decidual (DN-3) cells
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~7:(Fig.6). CPE #%#, & -7 < control &[] L
RETHRE LR, LT LSRRG 70 BAET
aging W= & BFCES A STz,

i) BiEEEHIEE (DN - 3) Wik, SEMAD
412 YIIREZ CPE 2857, RV BRE 8 BHE £ b
#20 B, control (RV FEREABIEBMIRL) kb,
PR EERIR TR E I L R E b o T,
Figh-(D)Tid, ZOHE%E CPE: £ RHALL. W
RERTEOMICE 2RO 2D T,

9) HEREEEE RV i DRERFIZ L
R B 3 7 RV Ol & CPE 0% B %
Table 3R T, CN - 1 #fifidic 35> T CPE F 3§
log,wFFU/0.1m] 2% 4.20~4.65, CN - 2 #if : 4.10~4.
55, CN - 3 #fifd : 4.156~4.38 TH - /245, CPE WkF
1 CN - 1 fff& : 3.85~4.10, CN - 2 #lifg : 3.14~3.82,

CN - 3 #ifE : 2.95~3.04 £ RRET X Licds, HEBK
FADEEY 1 VADREOTRD SNz, > T,CPE
HEREOERETINS O RV BT E 2 -
T3 ZeMIEBH SN, Vero #IlE %2 BV BT
6 HE CPE HHER L, Z DFFD v 4 VX NI 7.02 T
Hol:, 7238 DN - 3BT CPE B TH <, 7
ET 4 VA IZEMEEE L SR,

3) RV BEMT (CN) =83 RV OBE,

RV &% CN - 1 #ifE0 10 B HOMR % B T8
Mg 2172 > 72, 10 HE (Fig8 - (A)) i CPE
T RV ffffiix 4.65 log, o FFU/0.1ml DAL, 39
HE (Fig.8 - (B)) i& CPE)Td 3 25t RV J7{fliss
4.101og\ FFU/0.1m] & FERBHD%E 2 ShaMTH
5. WEEDL, AR CRBELUFRMAKCBIZ ERL
<, HMIEACERROBER LT,

Table 3. Periodical changes of RV growth in CN-1, -2, -3 and DN-3 cells

passage Nos, passage Nos. days after . virus titer
coture cells | and (days) when ~ after RY, | inoculated CFE | (logio FFU/0.1 ml)
CN-1 2 0 2 - -
(18d) 1 8* + 4.50
1 10 + 4.65
1 18 + 4.25
2 20 + 4.35
3 26* + 4.20
4 39 - 4.10
5 57 - 3.85
CN-2 4 0 4 - —
(364d) 1 9* + 4.55
1 11 + 4.35
2 21* + 4.10
2 26 - 3.82
3 41 - 3.14
CN-3 2 () 5 -
(15d) 1 8* + 4.25
1 19 + 4.38
2 25 + 4.15
2 35 - 2.95
3 50 - 3.04
DN-3 2 0 5 - -
(7d) 1 8* * -
1 14 + -
2 28** + -
3 38 - -
4 54 - -

RV(M-33) inoculation : MOI=5FFU/cell
* initiation of CPE
** end of CPE
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4) EEBMRC BT 5 HCG DbBE~ D RV BRifeuh R
CN-1, -2, - 3fifass s o HCG % PpERFRIE L
78, BEZ 1~2 X in vitro R L R ORETH 2 7
B, iy 0.8~15ng/ml LIEEBHETH- I

No, of
cells

:
* 10 nott1e

250

200
€}
P -____04.62 log s FFU/0.1ml

ceg

days

@——@ RV-uninfected cells
O~ ~--ORV-infected cells

a) CPE : cytopathic effect
b) RV(H-!J{ was inoculated at MOl of S5FFU/cell.
¢) virus titer on RK-13 cells
Fig. 9. Cell growth and CPE occurrence after
RV infection on BeWo cell cultures

5IZ RV 2RBRS €720 O bFRROBMEBYE R,
FEMCEEOREE RH LB, RV BEOBE L,
T &Mootz

2. MEE (BeWo) Milic 15 RV 0bgsy,

BeWo #ilfligizc RV itk M - 33 2% v, Cpp
DFFB L VEDED RV FHRBRACIZ DL TR,
iz 2 Ol HCG 4RO R L,

1) RV BRF0 CPE O E RV BRI,

RV % MOI=5FFU/cell T BeWo il iz B x
%L 16 HEW CPE»SHIL 7. CPE il % TORR
HAROETE L, FEBBD OO L ZEERED LMo T:, CPR
HHIEE, SERHEI BN S 47 RV S 462 log,
FFU/0.1ml TH -7 (Fig.9).

%7, RVERE 2 HH, 4 HH, 6 BEIZ passage
Z137%\», % OJF blind passage % {74 - 7458,
2 HE & 4 HHOMIR, S RV HEFERT BeWo ik
T &7z (BeWo-RV,, BeWo-RV,). Z2OFE0&E
% Table 4 12777, BeWo - RV Ml Tid RV &3
kS 2 CPE 34 L, C OREBEEES D RV Hiif
1% 3.22 TH o7z, BeWo - RV, MifDi3, 4 BIHLLE CPE
WEMEL, HERBRELY, FOROSBE I EL
&7z RV J1fffii3 2.80 T, LA Table 4 i3 2k 2
7 A NABERTTRVEHS 104,62 Hichih
iz, Thos FEEERYE BeWo Ml g, gy
JERRY BeWo MilE L Z L A ¥ Eb S otz

2) RV &3+ HCG 52 ibRED B1%.

Table 4. Rubella virus production and HCG-secrating activity of RV persistently infected
BeWo cell cultures

passage Nos. titer of RV produced HCG produced in
culture cells after RV dﬁfgscigffogv CPE in the culture fluid | 1, e fluid
inoculation (logio FFU/0.1m}) (10 1 ng/cell)
0 2 - /
1 7 # 4.52
BeWo-RV
ewoEh 2 14 + 4.10
3 19 - 3.22 3.5
0 4 - /
1 7 -+ 4.33
2 11 + 3.95 2.8
3 17 + /
4 24 - 2.80 3.3
BeWo-RV; 5 20 B /
6 36 — 3.12 4.8
7 42 — /
8 50 - /
9 57 — 3.08 5.0
10 62 — 3.20

RV inoculation : MOI=5FFU/cell
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RV BLfE CPE 563 % T BeWo #ifig &, RV ##ht
gt BeWo W 3303 5, HREAEC R S HCG 53
goELERET L.

{ YRV A1 35ng/ml T & - 7z @4 HCG #id,
gnfE 2 BB 10ng/mliZ & THET L. L L,
4 EEIzi& 58.0ng/ml iz, CPE M3 6 FE i 80ng/
ol Lotz THISKL, RV JEES BeWo #fE T,
gémmﬁmﬁﬁ%ukﬂuﬁwﬁmmmmym
R (Figl0), ko375, Mo Figd T
FUT &9 I RV R, JE R RO Mz CPE B
FTRERRDTHAL, 27T, MRl abivo
HCG 4 # (x10-*ng/cel) WME T 5 &, RV iR
T 0.7~2.2X 10 *ng/cell &7 D, FERERHIID
R LB REREEAOD 3.8~7.4 X107 ng/cell & D BA & B
ExRL (Figl0), RV BRDEHIEZ S,

i) RV Ry & 7 - 72 BeWo Ml = HCG
AREEDBIR % BeWo - RV,, 4 fUBE OBIRIE 24 13
B) Mtz v TR L 72 (Figll),

U &M CHEBICHE L7 RV IR BeWo g4
HEE L, 77 71007 £, TR, Sk HCG 1
yb oM TRV Aol Ml abieb
0 HCG #UAHEI, MM & b B ERHAR 2 BBk

HCG
(ug/ml)
4.9
200
(5.0)
150
(7.4}
100
(2.2)
rvP el
inoc. L6y O
‘ ‘y
50 J/ CPEA)
(3.8) .
~ ’
N ‘
(1.5) S~ S
F0.7)

6 1 2 3 4 5 6 ¥ 8 9 10
days

@——@® RV-uninfected cells
O~ ~ —0 RV-infected cells

a) CPE : cytopathic effect
b) RV.(M~33) was inoculated at MOl of 5FFU
¢) () : HCG titer, x10™ ng/cell
Fig. 10. Effect of rubella virus infection on
HCG-secrating activity of BeWo cells

2x10"*ng, 6 HEICIIK5X10*ng Lz T2,
M. RV B#mREZ 517 5 RT (reverse transerip-
tase) EM DR,

1, invivo i T RV (B L IR & 0 8=
K (CR), BisEMEMlE (FR) O#EE RO RT iEH

(Table 5).

3 A E O CR O REER T W 2380cpm @ RT &
MHERD S, ZOfEN control (growth medium)
Lt L THERMTH-, L, 17THEHOD CR,
BLIUSHHD DR, FR T RT BB aboz,

2, invitro 12T RV £RBH& €L MRIEFEHEHK

(CN-1,-2,-3) 2575 RT M (Table6).

CN - LI 5\ T RV BHE 7 H B & 0 R
WHEO RT M43, RV BIE 20 HH & TR
DOEM 2 BB LS, F0{HIX, #10000cpm/10%cell
THEE R B OB 2fFTH- 7, Lal,
oy 24 (CN-2,CN-3) HBWTIECN-3 TR
BRI £ 5 DA T, CN - THlfdic B 0T
EHES b T

3, RV /&t BeWo #ii T RT &M,

Table5 i+ k&, THHOATH 225, BEL

FHERD R T,

e ="

I. KiFRIE RV ORMBBRLOFMEH S by
I ERHELT, MlgEEEesHuCfitbni
in vitro ¥ TH 5.

Parkman 50, #7770 H 2 F U HFILEHKR

Table 5. RT(reverse transcriptase) activity
in culture medium of in vivo RV-infected tissues
cells and in vitro RV-infected BeWo cells

7‘  RT activity
cells (cpm/sup. of med: 5 ml)
in vivo
RV-infected
chorion
CR (3d) 2380°
CR (17d) 848
decidua
DR (3d) 628
fetus
FR (3d) 776
in vitro
RV-infected 723
BeWo (7d)
growth
medium e

* significantly high
( ): days after infection
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A) cell growth B) HCG-secrating activity
No. of
;eiéf HCG
/bottle (ng/ml)
(5.4)%
9(4.8)
100 .
4
,
Il
’
’
,
’
!
1
4
1
1
’
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4 ,
4
’
/
50 = 50 p /
,l
L 4
- ’
7
! | .8y
- (2.0)
3 ,/
/’
4
™12 3 4 5 ® 1 2 3 4 5 6
days days

@—@ RV~uninfected BeWo cells
O~—--~0RV-persistently infected BeWo cells(BeWo-Ry-4)

*( ): HCG titer, x 10“ng/cell

Fig. 11. Cell growth and HCG-secratiog activity of rubell virus
persistently infected BeWo cells

Table 6. RT (reverse transcriptase) activity in culture medium of in vitro
RV-infected chorionic cells (CN)

RT activity (cpm/10% cells)
cells
RV(+) RV(-)
in vitro RV
infected chorion
CN-1  (0d) 4350 3870
(7d) 11470* 5300
(14d) 11510* 4910
(17d) 11050* 5620
(20d) 12120* 4400
CN-2  (0d) 3050 2395
(6d) 3730 3390
(14d) 3420 3420
CN-3  (0d) 3310 2505
(7d) 3805 3580
(14d) 5740 3960

* significantly high
( ): days after RV infection
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(PGMK) T RV 2 & % echo - 11 virus ~O T#K
yOFERLR, Weller HOG), b b REIEYIES R

(PHA) T® RV 4YH, & 512 Gunalap? ORI L 72
27y H 3 UL BRI B RV s HRE S
naicEy, Eh I HBEIN TRV 8, &2
R LT ERBINR B R o TE 2, 20 —EOft
B5r LT, RE—/LRY—-Bifild(BHK - 21)%, ¥
X BHIR (RK - 13), ~A~y b BRI (Vero) %
v, LDERL RV SEIER L LTHHE LD
nTWa, APHEETH Vero fill, 8 LU RK-13 0B
¥ CPE ZHIH L T RV 578 & JflifE %174 > 72,

falR M CPS RIKSEH & HiY & L7 3R TId, Plotkin
S0t MR 5 % RV MMERSH S, & b
— e RRS RATR, R AHIEE C RV W & < HRET 524,
RV e 5 o ERIE B BoMM It s nk, 2
nicatL, fibroblast o) MMM ClEEE LR L D
RV R HLREE & 72, 2 O EHIIO BRI IE L A
YEEL G ol MEORRED, © MR
BT 3 RV BRI BRI S Y, ELES
CHERBROREE 2085 Z e Mz BT,
Smith %43 7 4 X B JLEE O YIRS 2 FH VT,
in vitro 281} 3 RV FHERBAR OB TR L 72,
WoikE e, HYHIMIL epithelial % ZHEH & fibro-
blast ¥z 7% % LT %, Rawls 9% CRS flRiED
B, B, B, M, HRBR, BEH & in vitro TR
ALt D, RV % 100%8 I L o8, Silad#es
CPE %30 °¢, HHRBLORBICH Y, * OREFRBRYGR
FECHRIIL LA, BLEOMIS, RV idinvivo T
b in vitro T b FHEERTWIRERIC 22 D 84 Z L H3EIZ RV
O LTESNTEH Y, ZOBS CRS D4 L
BEL TR EEZSHNTWD, IOL IS, RV &
B e DB DWW TS S OFESH D, CRS D
B E 2 R & LT, FHEREOSE,
Mg Eic B 1 5 EEEE O breakage® O HIFT > H
D927 B X SIZHISH T B,

MEMiE D RV BYUETE O RER TV 2 PG SR T
Wik, Tondury & 'R FENIC, CRS OB E
#E LI cellular damege D#EH & B 5 spora-
dic foci %38, RV OB AOBH L — b 1352 cho-
rion NEBELRE LB LTV L ERRTNE,
3HWHEBIC BT B RIEATA, H 5 Vi HED viremia
HERS, HBlE» > RV o8 SN LW I HE
VRIT BB, RUI, MENREEMRTE by
AP AT T T 4L ZADFHERBLTRITL T b 45,
Id 5 biEMIIE —M I 4 L AR IICE o
ENFEAND, ThoBROBEIHADS, EHE
3, RV OB R8RS b O L THES 512 CRS

RAMFOBE ST 2 L E 2, REBESMER~D
RV BpEBR L TR o7, ThbBEENIn vivo
(utero) B & W invitro TRV TR LT, 123
Hex 4 7o fARAR A &, BUAEMTRT, BRI cytotrophoblast
& RHRRIRLST T & 5 RIS D1, £ DEX D)
RERFEAOTERBR TR o,

RV IR 0% (E8) & D& LB,
410g FFU/0.1ml R T d 2 3 RV p54H &
i, FOJEE CBEH» & & s RO RV (3 log,
FFU/0.1ml 3R & D ¥icKTh -7, BB
SRRV 258 LEBanoT, TOBERRV LS
MROBVCEIEEZRTLOTHD, ELREMED
BE LR, SRR BT, HEMEE RV &
FRRRIBE LD B I 2 TREL, BERBHROE
i RME, BRERL ThHEIEELLSNL,

215 RV RHRBREEMAR I, ¥ cytotropho-
blast (45697 BF1HED epithelial MR TH 523, #
X% B34 fibroblast Bz B, LinL, FE@He
REHI O L AROERE R T DT, Thidtro-
phoblast @ in vitro BRI B TEBE S DB RR
ThHHERPN, REMIRTHSNTWA LS RV &
R L3 #E 2 sh v, eSS L TR
SHEE O IFHEME L RRETHY, ZOHTHIRRMEE
ARV E S T B,

RV R E B L U MR L D 28 s hiz RV
i, iRV "M% T, RV ik M - 33 LFEE
i a iy, RK - 13 #ikC TSNS focus b M
- rECTHD, NS L CFOEEREE
BurEdrweEronl, £, BAAKEIZTRY
DRERZRAND L, MOHEH 5 i Vero £7IIE
BELEMBIZ 3517 3 in vitro RV B3z & % HEREI &
[ilkk, HMQEMNICBRCOROBA RV HFEER DL, £
DBEBUEMI I £EROKW S0RTRETH D, FREIC
TBon-f cell population DM T,
gD (5~50%) EIFIZERTH -7,

EHEEE, BEED M £ 3 invitro RV
VR ORERIE, invive EERN) Bz E
ERRABATLLOTH - EREMEMRIC RVM
-33) AR s ¢ 5 L, 6~7 HHE & HEKE > CPE
HIHIFE L, 4~5 logi,FFU/0.1ml & RV %+ 3 2%,
W CPE &L, Mk B & 0, FBdia
Lo, FEBEUIREE T o RV 1l 1 3~4 log,
FFU/0.1ml T& - 7=, in vitro T ¥ £&ERN & Bk
CERRPIREE L 4 D 182 A, Lo E A v s EERER
HELRLTHS, O BERSEHR W HE O FE BRI
far HeE L T, R, WEECELE S, invivo B
Pz & o TH S N BRI L Ao eE L
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T, BB, BHERTE D SEEHEROEEEE
+BEHEL Tz cell line TH 3 BeWo Ml % v TRk
OEEETE o125, EEMELRUSER R
By -7z, L L, BB Tk CPE #aek
HehT, RV b sh@Baro7.

SlEE D, BREEHETIRAEMENEC RV L H
WaHD, BERRORILAEVLEBbR3, -7,
RV ORI viremia k& - 7z BHEIIIR S HE
Rz CED, RV LEMED D 5 HEMA (tropho-
blast) ST RERL, EHICHRBRILTEI L0
gz rEzond, ZOXIE, —ABERET
BEREL, &5 CERELL TR E N3 RV #TR
IR RARBR T 2 2 R ORETHD,
INAEIRERR, X 5 CRS EREL TW T
BEMEA K & L,

—F, EERIBI 3 RV OREE & UIRRADE
RS B RHES & CIRRDSUEEE T CHET 2 E L
HaEEEESND L Wwa o T &k, EE, #is0
MK RFEOBE T, REMESE L TOBEL, &
RS L LT OBEE L OMICFEET % immuno-
logical barrier KNTET 3 L& 2 5282 DRAEN
MBI LBLDTHDEVIEZIFTbH B, RN
Sl L LT, AT o4 FkvEY, HCG?, human
chorionic somatomammotropin (HCS) % E3dH )
5NTW5, k7> CRS R TR, MittREre
B2 b EHIUY, RV BHUER T-cell @ intrinsic
dysfunction 27 & OHEMNH 29, &5, RV
OIS BRI 31> T interferon (IFN) D&EIC
BETAMELEEMML TV 525, WEHEBERR
FRITTESL 8 T LI, RV RIS AE
SABEOREIE, 850, ZEHMMHEND
BTHDD.

IL. SRR RV 05 r HCG & REEDBARIZD
1T, : HCG it cytotrophoblast T&E &2 L ED
NTBY, BEMEOEEL2v—»—Th2. HilE
Mzl 5 RV 5 L, k0 HCG &TRRE L ORI
S rOMER b, BRBEED A S =X AE5RH
T35 2 T—20FHD 0B, & SHKICAD
ARETHB LHEL, MEETE 27

TR EMR T, BT LB % < O HCG
BEADWERETE D, WUEEZERDCONE
TFLTL B eHEAL, RV B s 0RERRE RH
FrriTEshoT, HoT, BCEELTHRD
HCG 2L T3, #r{k U e Bl (BeWo)
PRHOWTHEL .. '

RV RS, 2 BETH CPE b IR L & WHTHAIC
HCG A A8 ET Lz, 20DFEIX CPE iR

i

g TIHEURECREBERERT &V Bk 28
BNEIEDoNT., TOBEE, D5 0IIHRNEED )Y
Z i, BRAIHAO RV & & HCG SR LBy
DBJOFREHEN TR s W, SEOMBTH S, B
i3, RV BRMER G HCG SRBE2ET s ¢35
rnid, FRHAERGIEAO RV BRIC X 2 HERy
DORREE W ORSAAEEELE L S50, FikicHk
B,

Il RV @ & RT &M% & OBERICOWT | HiER
# (reverse transcriptase: RT) »i8¥D RNA #ig
J& virus (oncorna virus) ZMN7EL, virusgenome iz
a2—FEhTWAENHEIL TLRE, & MaBuTy
RNA BIES virus DS OH\ERET2HED 10
L L, RT B0 AFIAE S LT 300, —5;
E MzB 5 RNA IS virus OFFTEIRV E285H
TiF v, HOorDFEIENHE,NH S, Kalter 59
WEBER W IER b b BB 6 4 Bz CERNA
virus 2 BH LT3, iOEAEY TIE S < g
HY, BB CRHENDS LI THS,

RV & CH RNA & virus £ DBFIC 2w,
Satoh 5% RV Egtl BHK - 21/wi- 2 Mg &y
& T % virus B-Fi3 RV & BHK #ifgO @ik
virus (RNA &S virus) & O hybrid THH, 20
BRI RV OFHEBIIM % R T 5 72 oI iR ER
B o WA virus STETES 3 2 EOMLNEDRGTHL L
_RTnwb,

t bR, B EEME C B oncorna virus B
ELTW A LEETIE, #EMEATRY HAE
virus & hybrid 22 < v, RV B2 & 72 0 Ftg
FTBENIEZALEY IODITHL, SO RVE
MR IZ B AFFZIC BV T, RV BB R R
OREEEHO RT FHEE2REL 72 £ 23, invitro, B
& Win vivo RV BBl T, zhTN 153
HEORT EMEEFn 7z, BeWo, B&E, RO RV
BB TIER S D o T, KT -9 2—20
HRHL e 340, o <, BRIz C & virus 2
RINAE L, B RV 2% 1 & hybrid 22 < 5i2%»
nRBERED, FERELL, 85 EBRORE
UL DTRELNEVWIRB ORI, <
B L TR, STEER R L, B s ik vires
@ characterization b 5L 2 i3 4142 % 5 %o, CRS
FERINETLIEAR -7 CH RNA B virus &
RV & hybrid BBE L 1 5 Bl 5% 2185 2 LK
WICBLRATH D, £ b MCBIT B virus I kAT
RIS CRETLERBENH D, SHEE HIRHO
fMED & 2METHS 5.

oz
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#® E

RV DEFBRBBHIC DL TR T 5 T EICHEH
poEERIC B 3 RV BROBELZERL, UTO
2k R 1872,

1. invivo (utero) RV BRRUEMHRILBHIMIT
»p, {ENMO RV 2385 S niess, BUERIRIC
VELE RV #54 CPE %380 ¥, EEPN TRIFTRR
fLTwB EEZ Sz FRECHE S kR T
i, & DENMED RV Th - 72 i FRRO A 2 R L e,
Linl, BEEREMERE A &1 RV ESEELBAL o7,
#-T, RV IZHEMI N T 2 ERUSE S, RV O
FREBROEBIT BME, THEERT THD L
fahd.

9, in vitro TIFH G KAREHBHINR I RV &
w4y sk, LRSI CPE EWHDBH, TDOERS
CEERRE L. U L, ERBEBEMR T RV O
WRERAD SNEM T, SRS O/KRIE, WKLo
EREEITHLDTH D,

3. @R BeWo Ml 4 M\» T RV 58 x HCG
LREEOBIF RS U 7G5, 18 L#fgo HCG &hLkE
i, RV Bz & 0 B i THIR s B 08, %
DEHZCEEL, MRBERRETE > EEE
Skt

4, in vivo $ & U in vitro RV BRI MRS ERK
diz, #h2h 1T >HEOYIEEBRREESRD
L, FOEHCOWVT, b MEEMIRAICET S CH
RNA JEB 7 4 v AERNIEO ATRENE, RV Bz & 2
2O¥EMAL, & 512 CRS %4 £ RV Bic L 5 HRIRE
Bl S HEEM AR SR,

it 23

Hegzdwhi:n, dHEE, ERH L8 - o BHEP R -
%, HEOR, EEEE 205 - SR ME AR R L 2 BHE
¥RLET,

i, B 500 E, 4 O o I BuE,
RT fIZ I ) 2 TR A R R Lo O TR L £ 97,

LB, AAXOBEFO &3, B33 EHKERAFYS
#%& (198148, #MI8) W CTREL .
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photographs legends

Fig. 3.: Morphology of cultured CR (A), DR (B)and
FR (C)cells (X40). (A) 7 days; (B) 4 days; (C) 4
days.

Fig. 5.: Immunofluorescent staining of CR (A), DR

(B) and FR (C) cells with rubella virus specific
antibody (X1000). (A) 11 days; (B) 15 days: (C)
15 days.

Fig. 7.: Occurrence of rubella virus-specific CPE in
cultured chorionic cells and Vero cells by rubella
virus infection (X100). (A) chorionic cells (CN-1),
CPE (—); (B) chorionic cells (CN-1), CPE (+), 6
days P. L. *; (C) Vero, CPE (-); (D) Vero, CPE
(+), 6 days P. 1. *P. I.: post infection.

Fig. 8.: Immunofluorescent staining of rubella
virus-infected CN-1 cells by rubella virus-specific
antibody (X1000). (A) 10 days P. L.; (B) 39 days P.
L.
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Studies on Trans-placental Infection of Rubella Virus Kohichi Sugiura, Department of
Virology (Director: Prof. M. Hatano), Cancer Research Institute, Kanazawa University, Kap,.
zawa, 920 and Department of Obstetrics and Gynecology (Director: Prof. S. Kuwabara), Kan,.
zawa Medical University, Uchinada, 920-02 — J. Juzen Med. Soc., 91, 42— 61 (1982)
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Abstract

In the course of studies on congenital rubella syndrome (CRS), the placental-fetal infection
with rubella virus (RV) was investigated in vitro in the human chorionic, decidual and fets
tissues obtained by artificial abortion from normal or RV-infected pregnant women having
hemagglutination-inhibiting and complement-fixing RV antibodies (1:512 and 1:16).

RV was isolated from chorionic (CR) and fetal (FR) cells derived from R V-infected pregnant
women and the neutraization test disclosed that the antigenical and biological properties were
similar to those of the standard RV strain, M-33. These CR and FR cells showed a constant
release of RV ranging between 10% and 10* FFU (focus forming unit)/0.1 ml into the culture
media and a positive staining by immunofluorescent techique (IF) over 1-2 months, showing the
RV persistent infection in these cells. However, decidual (DR) cells derived from RV-infected
pregnant women were negative in the RV production and IF staining.

The RV infection in normal chorionic cells (CN) cultured in vitro resulted in an establishment
of RV persistent infection but not in normal decidual cells (DN). Continuous production of RV
and positive IF staining were also found in these RV-persistently infected CN cells. In the
experiments of RV infection on another cell line, BeWo cells, derived from chorionic carcinoma,
RV persistent infection similar to the above cases was easily established. In addition, human
chorionic gonadotropin producing activity of BeWo cells was markedly suppressed during an
early period of the RV infection, but it gradually recovered to normal levels. In an attempt to
examine a possibility of activation of latent endogenous C-type RNA virus in the chorionic cells
by the RV infection and to see its possible causative relation to a development of CRS, reverse
transcriptase activity was measured. The activity was significantly high in a few cases of the
culture media harvested from RV-infected CR or CN cell culture.

All these findings imply that the chorionic cells are highly susceptible to RV infection and are
easily converted to the RV-carrier, but the decidual cells are not. The true mode of trans
placental RV infection seems to proceed, via an infection of the chorionic cells, to the sub-
sequent establishment of the RV-carrier state.
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