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RRAICRIT D ERER L AEBRFERENPDO DR LAY A VA D5TRERTL

A 2oz, [l TS, SRR ey, RAIDETR,
BB WTe, RKER ERERS, P B ATF T

20124 LI O EFERY 2B L A DOFRITIZ LV, BRHEBICBW T H A RMEE L AJEMERE (congenital rubella syndrome: CRS)
DFRENRBR BN, FAHEMEREZ 2ZEE > % — ik, CRSEBFICHBIT DA LA VA IV AYEH B 2532 HAY 2013
FIRMB0ISFIHE TR LAVA NVAREELEwB LTz, VANVZRED 5L, BARFHRALEEE DDl O i T
NTWBED, EEEZTA NV ZRTRHEHENTHWENAHATH D, AR TIE, EEOCRSEEN LD U A L R4 L R
LATA NV ADPURBREREREND, BILATA NV ADBIEY 27 i Hlid2Z 2 S L.

ARNESREBI CCRS E W SN 7o BF 120 & %14 & L, MHIAR VK ES J OYR D> D ARG I B L 72 74 IRIC DN T 7 A
NWASBEREZ FEM L. ZOREER, REIFBINLRM LA T A VARG S, R A VAR SEES - BRI R "
THABZSAND, RRETIIARZRIBZHA Tholo., BYERITTHFREICC, BLAUA NV AOHEMAEIE LR, F
PIHUARMIIL0-85% 2> 520-245% DO TRED T L D K<, 0-35%3F L U20-245% TIXENEN41E, 320% & FFITRWFE R

Lihpolz. ZThHDZ Enh, CRSHEOLNIZLGAIIIEMIZ “IRIEGRD Y 2 7 36 L OHSNRIZI T 587 22 ok
KBEIED T8, HAERMND O T A N AIREERGHNCERT A Z ERMLETH D LEX L.

F—TU—F B LA, FERMELAJEBERE, CRS, 7A/LA5SHEE Vero-E6, ®Einfif, 2B

X C ® K&

JeRMEE U AJEMERE (congenital rubella syndrome: CRS)
BLOERER LA T AL RAEY: (congenital rubella
infection: CRI) (X, A /L AT LGSE D RPN IR
PN L ATHRB L, ZO%RBIBIRERZ IV AT AL
ANMBIRICEYRT S bTglEdiRzand V. B, HAE
IRR B O R E A S Z LIEGAIT
CRS L ZWrson, ZOIERNFERL SN D E TITHFH
NVIEVIEVAE ol SR o

20124F6 H B & O ER 7228 L ABRATICHEYY, B
THALADKBILRFTITR A HT?. BRI BT %
L AEE OWMERIL, 2EHEEIZEE &7 5 72200840

520114 I T BAEBOERTE T2 - T- DTt L, 201241367244,

20134E 133,445 L 23 L7122, SEOB LA T A LAD
FATIZFIZ20/82> AR DR A BHERHLTH Y, #HEES
AT IG5 3 CIIIBES C O B o 2 Bl A i b
%<, HRIZBWTIAN—= = b ORENKHE N D
ETRENTY. ZhbDZ b, 20~30DIEIED 7]
REPEDEVMERIZI T 25 Y 27 NE <, CRS BEXR
CRI BEDORAENER SN TV, EFE, HAHEHICBIT 5
CRS B OWEFIL19994FE 1> H20124F £ TO 144 T3

THoTDITH L, 201340 520144FED24EM TiE164f: &
s APy

CRS BFIX VAN A& BHIMPEH L, EREREORE
MEFR 72 & CHIT- AR BYERIC2 D Z LB &SNS, Ll
CRS BEOR LA VA VAP T 2 505 1%
Wi, VAITEHAAY FOBA»SBE CRS BI W
CRI BEZMBR L LA LA T A AV ADP RO &
T ORAN T G NAY =SS A QA

Alal, BRHEMEEZ 22— (LLF, ¥tr&—)
TIEHNEREROW 1D 6 &, CRS BL W CRI BFIC
BIFOE LAY AN ZOBEHBIM 23T 572, 20134
9H M EB20154E3 H £ TR LA W A L AR & 320 L7

TANZRED 5L, B THRAITLEKEE 22wl M O
TENLTHDEN, FEBRIZE LA DA VAR P ST
WHNRHTH D EGMEOFHMEA R THD. 22T, K
WFFETIE CRS B3 ) DGR E I L 7 BEIR R R 2 5 7
A NVASEERAE AR A, B LAY A LR OPEHIR & iy
MERATAEEZRME Uiz, F72, 20134 ICE ) Lz
TR A G & LT BGYERAT THIFRA O Bl L AFTURTRA D
MEKREEZEDE THRETS.
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1. U4 NVRBERE

1) xiRBE

RGBEIX20134F1 H1TH D H20154E3 A31H £ TlTAEE
NeBET, WOOQEZIZOQONWTNOOBEMZHT-7 &
L LY.
O MRPIZELAICEBR LA ENTZEA LA YA

SV A IgM FURIG D IR,
@ MWAE#%, ERBIOPIERESENS CRS &2MWish
=7

2) X ARIK

2013 4E 9 A5 2015 4F 3 B F TITHN O EBREB O
J1iob e CRS Lz, REELEORENROLNTZE
12 BHs HEH A BB S AT EEEEC VR 64 FR iR, TR
10 BAEDF 74 Wik % A=, A EIOFRAEWIM FIZ CRI &
FlIWiehoto. Il HRFEMICHIZ> TS ¥ —
MR ELZESIC X HMBEAICAT L, 201349 H 9 H
FPCHAFR STz (25 @RS 750 ).

3) UA NVAGHEERE

CRS A 12 IS 74 RikExGE L,
Vero-E6 #lfil & HWTCT o A Vv A BERAE 2 FE i L 7.
Eagle’s MEM K7Ht (A /K#3K) 500 mL &7 ¥ 200 mmol/L
L-Alanyl-L-Glutamine Solution (FnY¢#fi3) % 5 mL,
PENICILIN-STREPTMYCIN (MP Biomedicals) % 5 mL,
Sodium Bicabonate 7.5% Solution (MP Biomedicals) % 5 mL,
7 VMR IRME (GIBCO) % 50 mL ¥RA0 L 72 10%MEM ks H1
FERE#E UCTHER L. £, BREEHO v UIEE M
BWERWELDIZ 10 mgmL b Y 72 ri®  (MP
Biomedicals) % 1 mL, 10 %Z /L3 —RjE (=—F 1 7)
Z 10 mL BXO 100 fFRMEE Y I IR (2 —Y 031 F)
Z 20 mL 2RI L7cb O &gt LTHEM L. 24
7 L — MZ Vero-E6 #MifuZz HEH# L, 71— MIR
S7cKE T PBS (o) THedE, MiEE 1 /4720 20 ~
50 uL $5FE L7=. 35°C T 1 BEREA514, #ERrEMZ 1 mL
Nz 35°C CHEFE L=, HfEf% 3 HHB XUV 7 A BHICH®
WAaRZH L, 10 HEEE#R%Z 1 AN LT 3 fRB £ THES
L7z, 2 BB L3 B ~OfkRIE, 523801 1 mL (25
T T OE SN 2 F 2 U8R 200 L 28 L 7=,
3 RKACH E TREER, BME T CTORLATANAILLD
AR ZEVEZh B (cytopathic effect: CPE) ZHEf@ L7=. CPE
PHETERWERICE, BEFFPRFEICLY YA LR
DB OMEREIT - 7.

4) TA NRFEEBRORER

(1) PFEIRRT-nested PCRIE

3 MEACH OB/ 2> 5 QlAamp Viral RNA Mini kit

(QIAGEN) 2LV 7 A /L % RNA ZHiHL7-. B LAY
ANWVATF ) 5D El % % —4 ~ b & L72 RT-nested
PCR i 9 12XV, 143 bp DR RIGELTFOMREIT-T-.

BRI S RRER SN H A IXSeE 2 80 H L,
QIAquick PCR purification kit (QIAGEN) 7-/% Amicon

Ultra 0.5 mL (Millipore) % W CTHiH, DO
IZ 2\ T BigDye®vl.l Cycle Sequencing Kit (Applied
Biosystems) (2T —o U ARISEAT 72, T/AHlED
PE ¥ %= ABI PRISM 3130 Genetic Analyzer ( Applied
Biosystems) (& CHiEERLAN A2 1572, HIEEFIR R LA DA
JV A E1 fEl & ABEE AR LI BT v A VR B &
HE LTz,

() BRABRE

T A IV RS BERRA OB E ORMER D T2, SRR DIT
Bk LT A v A58 B GRkCH) ZPBS () T10
R L (100~10%) , LFC&[AERIC W A /L ARNA%
HhHit%, PeREIkRT-nested PCRIEZATYY, & A HURIZIIT
% VAR B A b U7z

5) UA NVABIBIBRE (AFERRT-nested PCRIE)

LA A NARGHET o > T2 53 BERRIZ DWW T, [ElSLRkgy
FERFFERT ORI AR I~ = = 7 L7 (CHEL U CHl s Rl
AL FEMmLTZ. T7205, JBLATA /L ADRRRELR
A7 Cd BEL-Q)FEEF L OEL-Q)FEE D288k Z >V CILRE
1 PDORT-nested PCRZ 47> 7=. E1-(2)fEI T466 bp, El1-(3)
FHIRT423 bp DN RFER S LI EIE, 2 S OFAL
20 H LRk o 51k X 0 3RS & 1572,

E1-Q)fEf & E1-Q)fEEIZ DWW, & bR
BE TN Y 7 b TH % Chromas Pro (Technelysium
PtyLtd) ¥ & U8 MEGA (Molecular Evolutionary Genetics
Analysis) Version6 ZH\WTT F 4 A ML L, 2 fElk
BT TR BIVIZ 739 bp DT E L O M AR S %
NCBI @ BLAST (Z & 0 fARMEME 21T 5 L ki, 7—#
A=A L0 Hi U7 o ELSISCREA OB ® A FIVCHERL
U 7o SR fefst 2 FV CTRET L 7.

2. BRYMERRAT THIAE

1) xRk

FBPNIZJEET 2 050 & 705% = TOREBERERR3574 %
KL LTe, X, AEK, BEARK, BEX, TAIKX,
BT, PHEEE, BZEER X OZERFH OFIORERT O
F1%&8FC, 2013448 B9 H I GE 0 BERIL L 7= M i
35TRR AR A V.

2) A LA YA VAHIFRBR

35100 pLIZPBS (-) 300 uL, 25%% A4 Y RilER (7
VAR M CE AL, 2,000 rpm T2057 im0 L
7o, EBIT, 50%H F a UARIERE RS0 pL 4l x Tk
BTN AROG# BRE & RRkICE L L, B bz BiEZHI
RV, HIRBROHEEL, FRifmERERE 4 52212
1E U= BRAIR OB AR A HIBUARM & U7z, HIPUARE
D8ELL LE G E L HIE L, PURRAE & L.

2B, BLATANVAHARER (52 840D 135K
EROCTEBEAIRL, 0.25%5F 2 UIRIMERFIFK 2 0 2
TACIFREREI RS S ¥ 7. BRbRE L RR O IRE%%
ZOPUROHAMN & L, HAMM4RAL &R 2 K 5 ITAR
L 7= PR 2 R BRI AV 7.
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1. A NVADERERR
Vero-E6 #ila % Fv 7= sy B A CIXBEMSE T T CPE 0]
BBHEETHoTe. FDD, FBEEHREICHRA L2 TO
MR (3 M H OREEIR) (oW CHE RT-nested PCR
HBCL 2B ETHREEZAOCTHELZ. TORE, YA

ZAYBERAE TIE 74 MR 19 BiE (T 1) 2B L 72 o 7.

2D 19 RIRIZOWT, JTORIKE 3 MMRE DY A L 2K
# EHEHOTHIRZIT 7. ZOE, TORETIE 1
ME 10 EAIRE T, VA VAR BIETIE 101 05 108
BARECTE LAY A VAR SN (K 1), Fkk
IZOWTTERIE L U A )V ARER BIE & DU A /L A G & Hg
T5HE, 2 BRIKIZTTORE L RZEE 70, BV 17 #H
RIZTEOREL Y 10 520 EE L, 100 @O ARGRE T
M ShEEEEFE LD o=, U EOREENS, TOHIE
L0 HEOWAIRERE CTHRTE 17 ik (6 ) 2v
AIVABESE S E L (F ).

x10n A NREER (3RERE)
(n=) 0 1 2 3 4 5
0 2 2
1 1 1 1 1
® 2 1 1 2
% 3 5 2
" 4
5
B1. BRAAIRIEIC L 2 ARERIZIG T
JELL A A L AR PR
F1. W LA DA VRS BERARE R
BoME SR R A K (%)
WREE R\ i 17/ 64 (26.6%)
R 0/10 (0%)
Gt 17/74 (23.0%)
AEH(ERE) 6/12 Bl (50.0%)
Sy BESPERARIZ T X CTIRER VR T, 64 iR T 1 7R A

(26.6%) TH VIR BITTEES g oTz. S S
LA DA NVATTRRIZ DWW CRAG T RPN 21T - 7o FE 3R,
ETIBETH-7- (X2).

AR & D 7 A N ABERE RO T, B TIEAE
%O H (E#SA) »H, EERTIFERBAHETHERLA
TANAPGEES V. (IK3). 30HED 7 A VA BER
MRCHD &, AHB3INH T25.0% (3/1261), £1%670H LA
[ T83% (1/126) Th-o7= (X4).

76| | RVi/Shimane. JPN/19.13(LC002208)
RVi/Osaka.JPN/14.13(LC063348)
RVs/HoChiMinh. VNM/31(AB706302)
RVs/HoChiMinh. VNM/27(AB706300) 2B
881 RVi/Nankai. Tianjin. CHN/17.11/2/2B(KJ683997)
RVi/Washington.USA/16.00/(2B)
RVi/Kannur.IND/09.09(JQ413980)
No.7
RVi/Chitradurga/IND/39.13(KP057510)
SanFrancisco.CA.USA/16.10(JX477657)
RVs/Bucharest. ROU/17.11(KR021372)
% RVs/Edinburgh. GBR/6.12(JX398303)
0 ————————RVi/Anhui. CHN/0.00/2(2B)
RVi/Telaviv.ISR/0.68/(2B)
RVi/Beijing. CHN/0.79/(2A)
RVi/Moscow.RUS/0.67/(2C)(DQ388279)
RVi/Brussels.BEL/0.63/(VAC)(1a)
RVi/Kampala.UGA/20.01/(1G)
RVi/Minsk.BLR/28.05/2(1H)
RVi/Milan.ITA/46.92/(1T)
RVi/California.USA/0.91/(1C)
RVi/Kagoshima.JPN/22.04/(17)
RVi/Jerusalem.ISR/0.75/(1B)
RVi/Shandong. CHN/0.00/(1F)
RVi/Tokyo.JPN/0.90/(1D)
RV¥/Shandong. CHN/0.20/(1E)
RVi/Kuala Lumpur.MYS/0.01/(1E)

98

93

100

X2. E LA YA NAE 1739 bpll 81T 2 5 1Rk
(N Ji&)

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(% No.) S

No.1 (=) (=) (=) (=)
No.2 (=) (=) (=)

No.3 (=) (=)

No4 =1 (-) (=) (=)

No5S TC——=Fr—n (=) (=)
No.6 =y 1 (=) (=) (=) (=)

No.7 [ESTESESESNESNES) [E3) (FEE () (F7] (=) (=)

No.8 (- (=) (-) (-)

No9 @ (=) (=) (+) UA N AT B
No.10 @ (-X-) (=) (=) (-) (=) UANVABEERTE it
No.l1 (=) (=) (=) D BLA A AR
No.12 (=) (=) (=) (-)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (M)

3. HEsBlmR LA w7 A v AHRIL (7 A LV 2 5B A)

(%)
100
80
60
40 - TR R

20 —— U ANV ASTBERE

0 . .
3 6 9 12 15 M)

*FULHERIZ 31T 2 Je RYEIR U AJEERE RS K OVe RPER L AGRYL IR %
KL LR LAY A VAEETRA, 1ASR, 36(7), 120, 2015

B4, HEBlE L A A L A
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2. BRYERRAT TRIAERER

LA A VAR KET D HITUEAT & Mgt L7 /s R, 38
BXRREFEISTH O 5 BLHERAEFEIZIBOHTH Y (92.4%),
SEHIHRIESS i TH o 2. FElBEE R PR R E X
USEEIHUARAN & el L7258, 0-37%, 20-245%45 JL135-39
DR L APUERE R 80% H & ORIRNER & 2e o 7.
F7-, EHHUAEIT —F &V 40 L T10665 Tdh - =28
0-87% 7> 5 20-247% D CTRIAEDEE L D HIK <, 0-35%dk
FU20-247% TIXENZENALLE, 3265 L FRITIRWFER & 72

-7= (X5).
100.0 A 120
m N 7 1 100
£ 80.0 - ¥
1® - g0 ¥
{5 60.0 - e
fF n a| - 60
%4&0(/'\»/*\y// a0 %
% 200 ‘ ‘ 0
0.0 0o
NN I ﬁ P TS W ,
R I R S ol g PR

=HERAR (%) = TFEhEMN ()

5. FAFMRIEE 3T 5 M L AHIFUARA R &
LR (20134F)

£ %=

T A IV AGBERA TIZ 122G F 6Bl B IR L AT A L AR
DHEES I, TRTOBEBTRNB M Thotz. 2B A
20064 LARRIC R CHABR L, BEICHARICEMTH 57K
TR T VT Bk TA B, 1B B & HIZ20114RLL
BHARICBIT AR LADTITOELRE 2> TNBE). vA
IVANGEES LT CRS BREDODEERNE 2D &, kbR
SHBESNT=DITAEKRSAETHLZ LD, HAEBEKRND
KIANANPEHEN TS Z LB HER SN, S OR
ETIE, A3 AD CRS BENS DR LAY A VAR

ITTA NV AGEERAETI0~62%TH Y, EZVEEZRIE
LTH3~20%NOARTA LABKBHENIBHEND D L
LTV &, ENORETIE, Efa i cAa%
FAAR TR DRI D & 7 A VAR & B B
EENTWA. L, GEO YA L ASEERA T3
3 H OB L AT A L ABIERN25.0%TH 0, B!
LHEET B ERORIBRWEER E o T, ANV RSBl T
IR F CORBIORIFIRIEIC L 0 RHIFER K & < 7z
B, FNHLOERKEE X LK.

WA N TE - 12 floBZFodmicix, &% 1 EME
FLLATANAZHH L TOEA 1 6] (83%) FF7EL
T Fie, BIYERITTHFHEOFEND 0-3 kBT 5
JEL LA T AV ADOHUREE R L OBURMME -2 2 &
735, CRS &% Lt[%%%%@ MERR 123 1F 2 R
LATANADF T IREYALRICER T RE B2 6.

PR OG- RAEOREY TIk, A% L 2V
WT, 12618 TTEEOREHE) L BEE T AR ENTE
D, A7V —= L L CEEFRERGHTH- =
EEzohb. LrL, BBIMRAENOLER PCR AR

X537 7 A NV A BDSHER T E 220 L RIBIA R EE L 22 B

LENRH L. A, B UAERIIRAHERS LI 2o
T BT L, UANAGHITBYEORIE L L CHRETH
DT EEIND, UANAGBEREISRIETRAESJFA LT
FERiT_RE DL EZ LN

7o, MEBHREIC IV TRA R R DS 2D B BRI AL D
STRERDH Y, ZOREAE U THRIRERIRIE O i %255

Z ONTREIE R TH o7, UL EoRERIE, E#ag7
RAEN NI TH D LA, BEEREIOREZIT O LB
RETEHHLDOTHD.

20124E3 BHRAT LT L AL, 20f%2> 54018 Dk A B 4
NFATOPLTH -2 . 2013FE O RYHERAT ¥ RIFIE
DFERMN D, 20-245%12 81 5 A L APUERA R LUV
BIPURMAME D72 Z e D, A% b EFIEEO Y 27 5
fEREn%.

LAY 7 F BRI L VBIT 2B TH Y, 20064F
Erb g (1) B8IOVNEAZVERTONE (521)
D2MO Y 7 F oA RAIE LT05, JBAEEIC K
L, HERFRBOFEME LAY 7 F o HESRIE, 2008
FREDIRE, BN FATENE T R P40 LT & SRR KL,
20134E % TIE89.7% TASML THh » 1219, & 5iT, FHEMEIC
B D RBRYERAT THRIRAE TIX, £F0U 7 F 8RN
Mﬁ%’ﬂb%z%ﬂ&ﬂ%&%ﬁ@ﬁthﬁ%V%ﬁ

RIT50%E & BEIE» o717, ZnboZ &b, BL
ABLTUCRS, CRIBEDOH 272 F AR IET 27201
b, 200BLOB0RZEDT-T 7 F U HEBRO S b5
ERMTEEZ X L.
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Isolation of the Rubella Virus from Patients Diagnosed with Congenital Rubella Syndrome in Tokyo

Konomi MURAUCHTF?, Terue OKAZAKI?, Sumie SHIBASAKI?, Michiya HASEGAWA?,
Takayuki SHINKAT?, Tetsuya AKIBA?, Akihiko HIRAI?, and Kenji SADAMASU*

Outbreaks of rubella had been occurred in Japan from 2012 to 2013. Subsequently, several cases of congenital rubella syndrome
(CRS) also had been reported in Tokyo from 2013 to 2014. We previously performed a genetic test to evaluate the period of viral
shedding, but it remained unclear whether the rubella virus is actually shed from patients diagnosed with CRS. Therefore, the purpose
of this study was to evaluate the risk of secondary viral infection by isolating the rubella virus from patients diagnosed with CRS and by
conducting an antibody test for the rubella virus according to the guidance of the national epidemiological surveillance of vaccine-
preventable diseases (NESVPD).

In total, 74 samples that had been continuously collected from 12 patients diagnosed with CRS were examined. The rubella virus was
isolated from six of these patients at 5 days to 13 months after birth. The members of the population who did not have a sufficient
antibody titer to the rubella virus were 0—3 and 20-24 years of age. Therefore, it was suggested that the risk of secondary infection and
the spread of this infection in infants would be high. It is concerned that the risk of a mother transmitting the rubella virus to her child
will increase in the future. Consequently, an increase in the vaccination rate for the rubella virus will be required. Testing for the rubella

virus after birth is useful for diagnosing CRS and evaluating the risk of secondary viral infection.

Keywords: rubella, congenital rubella syndrome, CRS, virus isolation, Vero-E6, genetic analysis, 2B

Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan





