Cross-sectional and Retrospective Study of an
Epidemiological Investigation on Rubella Specific
Antibody among Women Vaccinated against
Rubella
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(FRk 2 £11A21F2A)

BBEETY 7 F VBRI L2 BRIV TEBRO BN MEEENCRAET L IR
L7, BB7 27 ERBEERLTHRESTRTH D, EEEBRITRTEERBASNRTSHS
P, ZOHEBORSLE I DL TEILERNTRE L. Yo, EHEETHR L2, 935% 0 REiifk
AR % 1088 I I 1T AR L R, SEEN% 2 BA TR 2 EILROEER Y 7 7V BER L F
BRPAEBER L OB E 28 r=0.76, p<0.05) 2Rk . BB X T 5 mMBREEMH
(hemagglutination inhibition, HI) Fithfisi16fELL EH Y, »D, BFERHMEIE (enzyme
immunoassay, EIA) iz & 2 USSR IgG #fk (Rubella-IgC) v A nBiTh 2 [HBME] EER
LT, oF U EREEOSE o (91.0%) HRLE» o7 (77.6%) R0 [EEE] R2Ro7.
R 7o EEREOEOIHARIC6.3%, EVHRII3.6%0 [HBEY] En@sh, 1%RMOM
BETHELEVHSED SNT. Wi, 198442 519884 ¥ TOHIM2, 79BN IR W REF R A D {E
BRABY 7 F Ly EEREREL. RS HI Hikli 8 BRMORBAL 1934128V T8.5%DOERERT
Hotr. EHEEHARER TRTEFRREADRSIAREEIL, 1984457.9%, 1988460.8%TH
DHEEERIEASNE S oT. 8.5%D Y 7 F Y EERNEIRTEERBREADC RBREREEX L
WELTVD EREL SN2, 19766 519884 2 TEHE, &5H10,41EB0EIRTEFEE O
BHARERR L RERRR2HAE L. Z0OER, BERITIHC MERTRERBEORASRZLE
BB RBRLAROEISAS . RABY 7+ EBRCASTHESED sk v [FEEE
#| AV rFVEREERRALEIS, Vo FyEERCL S [HBM] RAEERERIIE% (17/25 &
VEEBEOREXR L VEETH -7 (p<0.01). UEOREL» S, BB Y 7 F Y EERNIONE 275
TEMRBY 7 F L BEEEALE TR ASRETH LOMBE NS NN, EMORE Y 7 7 v EER
KRB RN, EFIC L BEB T 7 7 EREEH10%RM 27 L R SEERBORAIC I EZH
TFH RERESEREINT. BHRELT, 2TORETRERBETCREY 7 7 v EERERM LS €2
ZEBBABTFHCEETHDL EEZS>ND.

Key words rubella, rubella specific antibody, vaccination

BBRRAB YA VARBERTEI D, FINNRIZHF
BT HEYFETH L. EREIENEL, TRERKF
ThHEOVEEHRIhTLE L. LeL, 194145
Gregg DSRE" LTI, RRAZMELMTIRF I BE =&
By ERTERVELALHERRELTET S Z

EREISNE LI o7P. BENECARE S L
OB 2 0, ERNIERS I ES I RR LR
o, B SR KM RZ E R B (congenital rubella
syndrome, CRS) kMERBEHHEH 5 v id THO#EE
EENE 3 THL. CRS DEKRER, EFsE

Abbreviations: CRS, congenital rubella syndrome ; EIA, enzyme immunoassay ; FITC,
fluorescein isothiocyanate ; HA, hemagglutination; HB, hepatitis B; HBs, hepatitis B
surface ; HI, hemagglutination inhibition ; MMR, measles, mumps and rubella ; PBS,
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R3AAMANCHEECBBLIESERE CE L, By
20~25% DEEGTH LRI CRS MR B LEPNT
w3 EREMBIERCES L BEETLEL DY
AN L TRE R, BB BN TIZ .
—BERSEBICEELTLE S &, CRS HAE%p,
ET2HHET, £LOBESTHRTY 3 O0EHRT
H270. Lo CEBFHOEE, WD b kX
3 CRS OF&EMIETH 3.

RECERE Z2RAB VA LA LS RSB
he, RERRFHZENELERBY 2 7 o 2330
ENT:DIZKETINIEDZ L THBY. 20%, A
BY7FREROBBELE T L, CRS o4&
ZEET2ENTRE2 GO ERALEETETE AT L
29 Lal, BBV FY20BEFALTWL S
ETh->Td, 5H% B, CRSOFBEREIZHE LT
20 INETHAOD CRS HBERINE I E~TE
WETBRFTPHH o, BT, CRS E4EMNEEL
T3 ZENRESNT B,

=77, BB AN AT B MK O G R %
ErOBRNCHETIE L, mMEREEmG
(hemagglutination inhibition, HI) SRE»HE&E 2N T
Lk, BBEOMBEREERAHICES L, HELBED
BEBERFHDEH S 22 5T 299 & ¥ b oAl
T FDMEEFEL, Vo F U BBBORNETS
ETHHEBEZFR R THELEVLDER > T
2 BBV FUEBORTR T I F LItk T
BRELNGoREEr, BB s 7y ERROE
ERXEBFELTWRD Zens, BEORBY 75 4
ErXMEtah, 20BRNICEISVR L0 sofnry
75 EBBPHROEL THILICETCBEATY
Bom,

BERCEBTZRB Y 7 5> OEMEEKRIZIITETH
D, HFHEECHT 2 EREEL , TIRTEERE
ACHT2EBEREL, TR b Lk esNBITEHmS
NTWw3. EO7 7 F U ERRAI L CHEBaRT
B, VS oBERI, 2ETHI1977427.3%,
1978~1988463.7~74.0% TH - 2. BB D FHA
RE7 7 7 > BRI HERELR 8 L T2ETY
BREEL KB LB > Twa . BICEROKER LI
BNREDY 7 F L EMBTH D™ (1), fbF,
BE7 25 BREHEDY 5 —FORALE + 5 -
LREESEORNIZEENIZS, $-8ILENTL

BEAEHBISATHEZW., ZOX3RBEY 75>
BERECHET 20000, ThETOE 2 25EHE
BR->TH0, EHREENRTH > LR WE TR
HEEBREO» Z YV OEA 2 S0 L ko2
B, BB 7 F o FHEBHESEC »H 2 THEsL
Hradhtwns. 200725 L EERLEE,
LzBRETR+ S EREATY, RBV s v Bk L
BETHRERE, 7 FRTEEREAD RS I
NI 2 FHRE & BB ERN L 28E, BREs
D OERRIC Y DR n®,

22T, FERBEUNRCIBI20% 282 28 wE
7o+ BRERCLAPREETEL, WICIFIETE
ERERACBI2EEY 7 o BERY, RBH&
RERA, BESBHRRA L OBGRERS L. B
K, BEY 7 F BB L 2 HREERE 2 EWTEE
L, V7F X 3 MGBEBOBAZLRE LEET
3.

MRE & UF %

1. A7 F EHRREBHER BT s 8BS

HBATEPERCLFENRICRAB 77 7o 5%
fToTWw2. ZOHBERRSY 77> EHREBLED
SNTVE™. ZOEMERIRITEL B E > 12D
T, 19625 4 BRI A - E s - O EHEE
DHNRETH2. FRETIR, 20EREOLMELEA,

Tablel. Rates of immunization against
rubella in junior high school girls, 1977 —

1987.
Year Toyama Prefecture All Japan®
1977 76.8 27.3
1978 79.3 72.4
1979 76.4 63.7
1980 7.7 65.1
1981 90.2 64.8
1982 90.2 72.2
1983 92.6 74.0
1984 88.6 72.4
1985 92.1 70.1
1986 92.6 72.1
1987 88.5 70.6

All data represent percentage. a, Data are
from [23].

phosphate buffered saline; Rate-R-vaccine, rate of rubella vaccination ; Rubella-IgG,
rubella-specific 1gG antibody by enzyme immunoassay ; R-vaccine-eligibles, rubella

vaccination eligible girls
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By EH [HEEHEAR] (rubella vaccination
dgmMgm&medmde%)t%?%:&t?
5.

1988481z, 19624 4 BUlB Iz s e BBAEN L
O, ER16~26EO T2, 9358 e R, EURA
—MoEk, K, BE, Bk, SETOMRIC
BwT, AFEEOFFCABELLZRICOVT, RS
FARED - DEME 7> 7 — FRAEC L D ES
vy F L EERES L CRSHEErREL . [BE
#4% ] O SRR RIER T3 RAFERD84% &
L. M2ErasEAR, FEPEESL, FE
= REBREERE, BBV FroBREoREL T
ORI EA S €. RME O BESHUEMEUIE
OERE, REHESED bR WHEY, ELHED
oL b onTik, YAORBT7 7 F O
BESrHeTEE AR SICBELRERLL.
BRSHE0RERRIC DT HI Fuikili, BSHE
MR, VT BER, RENERENTBZEO
o bREFEITo72.

WEEE, BBV 7 ¥ o ENEROMKBUETICRE
Brigl EREOLTER [FFEEHR] 48345
Mt & AEROBHE (19~268) HT5/TH
3. 25REAB Y 7T EREEC & 2 HEEERR
PRET 3720, 1978E 0 51988 TOEILRO
B7 7 F v RBEOTFEBLEI284 1202w T HI
PiEMzHIE L 72

I. A7 F - EREEECRT»HE

RSB v 7 # e U CERRUMCRE Y
7FvRBIBBEE [TERERE] tvd. RE7V 7
F U EEEBEE, B A RS IIHT S AESR
Hoenzy, ERAGEZEROZMTH S .

1. IEIRATREERERA O RBTARERES & U
BSBHERROBE

RS 7 7 F > BRE SN 5 HEOLIIT6ED 519885
¥, BILEHROLREROS b5, 1976, TTHE
SREFE, ThBREEECREMEZES, A
FOARESEL1221~30 Ot & R & 7
VEASTAME 2 BEEL 2. BRCESD BBHRERD
HIEE 7 ORE, B X WEE O RBIUAME O F
LAOERRMEZECIVAELL. AEREE LR
UFo 2 o0&ErE-TEE L. E1i38E1
ERCHANASBEREELLZ L, £ 2IIRER
o HI #Fitkffiss, BAEDO RSHERENSER L 72 BE
HI ik pio BRIz L 3, 256U EERLTY
AZLThD. IORFC LY AFEBKLHEORABHE
HRERR L ABSRBERE 2 RET L.

2. EERB Y F o EEE L EENAORE

10844EH 51988 £ T 5 M, 1. 1. DOFE%
=L RBFT AR 222 L L BRMUA L0 g
v, ERI. 1. ofFEERmMZ T, RE7 75>
wBL T, BEoFE, BERE, BESTCOVT
bREREICHEASY, BEUENKBUEZ Y7 S
EEEEE, EHEEEBLUREEZECDY, £k
RSHAMAEORER L D RZ HI Hilkfl 8 FRo
EZ#rxREREEEL L. ZRETE, BHCESH
HERERZIEMOT CRBY 7 F » 2B 28
BobruME, FECIAAEV 7 F v EEELS
L, AEEEUE2HEHA L LLEILRICET 2L
BRSY 2 F v EERERE LS. W EROTER
YB3RBY I F VEREIEEED TEENERL
FEBCLZRBY 7 F U EEEIBZEIDOVWT, T
7 F EEE 2 2 AU EER LR TRMETWE
BHEME AT, EEIC L 377 F CEEROTY
ERIFTARTH D, RERIRK, BREV2L2RTH-
7z.

m. BErsF rgEELRA7 7 (Bl &EE

Lo WTOENBE

UEORECBNT, BBV ¥ EREEERY
Twaizbrrbs T, FOEREBCBEL AL 2
Bk stk B E O ICRER L T2,

2o RBY 7 F o ERERE, FRBEEERT RS
s ABHENED Sz wHlicowT, BUV I FY
EEEF, BEEROMPIEOCHEREE Y 7 71
EEEER L B L TRE L. LEORBY 7T
PEREL L RICEBTE (BRI ThoNRE
AU 1 EOBBRICEAGTEEETS > HRE
2, FRENR2EBOV 2 F vEEETY, BERS
# BERBHREGEAE L. BBY 7 ¥ EEHRO
Ptk TERME] B, ARBv 2 7y EEBREROT
£ EREEHAS 5158, EENENOHo3E
(FREER), SHBROEMETHY, £/, BBV
7 F > OYEEER e, H HikfefE, 2016
ErnsABBENA LA 70T Y v G (rubella
immunoglobulin G, Rubella-IgG) Hifk L ~ v »ik
TH-ote. EFRFBMBEEZNLETH o7,

Rz, BB Y 2 ¥ o EEE, BSTUAMERE H
FUAI6E LI Lz W RSB Y 7 7 Bl
ErED . BULRESY 7 F i, TO-336 # (RHE

S T%, KW %713 TCRB1Y # (TERMBENA
) ThHs. LirL, 2OBROREE»SEB Y7 T~
B OENFEBLEC LT, ABSTKLER
TEALHEELRFESEE L Z LRERINL




BE v 7 F o BEROTEICEET 2 EENE 1083

APz DOWT, SHIEHRELERL .

V. BEHEHNESE
FoEEZVTAOME L —40~—200ClTREL, &
B4 N ATRBEOTEMAECHEL .

1. FRIMEBREEEIEIFER
FRIMBREGEIF (HI) HBEEEHFESY ORI #
LTRA 278848 —%TiTolk. #RIMEDRNE
3, BEEEIESEYA R (phosphate buffered saline,
PBS) T4 Iz HRL 2Tz, 25% 44 ) V%2 &
EMzFR203EHR L 5k, 50%t 2 2 FRMEREM,
HRHFIZAMERE IR E D%, WL L, FEERNEY
B HEARMBKICT 2 BREERERDBRVL. E
BHE A HA (hemagglutination, HA) LR (BH
EETE) AV, ERAMCOREERREZTS, F
RHE (RO F—0 (+) BEE+H0.1% 7 mE7 L7
v +0.006% €75 ) THERBEBECHERLTCAY
f. RISAMERE, 1Bt 3 a&RkmikzAn7.
BREICHz-> Tk, BN FHEEMEFRLDSE5SH
RS & VRO B UAMREINE S ER S i
Pkl R & D ICRERGFZFLLERL 2.

HI FUa{i 1 M BRkEEEE % 52 212 L 72 S & o

BREFREROSEHRCRL, 8 EUEERETIABME
L7z,
2. BRAKE

TRy MEDF v b, LY A AEFOTERBHE
BEWY 1gG ik £ BRIHEHE (enzyme immuno-
assay, EIA) THIEL 7z. RAE20EFRERMIF &
EEHFREMEEL - 2RS¥, FRHFREBESIE

2HE b 1gG N A F v S - CEETIETRE L.
BROMEIZL2RALER 492nm THRAEELE LT
B, BE IgG HisEEAEL .

IOFEC L BEEOHE R, BT OESMEHELER
EOFHPARET, SHRMFOTRELED, 20
s 1L E 2 FUEBE, s 1 RmEHERE L LT
W3, EAMEEmMFIIE I H fHEHEsEE R L
7.

BRI EREN L M SEOEIEI 2L T,
UL 7Ry bD AL A—MFy b EHOLR.

3. MlEELRGEE

MRS TR EIC & 2 AEFARIEIT —BRICITER
LTuizwd, HRBENSECHERETE20T, &
AK® B LU Zartarian SO FHF IR TIT-72. B
& 4 1L A Baylor £Riz&H§: L7 BHK 21 g% 7 ¢
FREL, BEBR S A RHEE L, BENETHE
DI EHERL 2. FRENEROESR 71 L
REiz@Es, 3rC1RH, BEEATRIGE . K
1zftk b IgG-(fluorescein isothiocyanate, FITC) ##
Bk ERBCRIGS €. BEXEMBIC LD FEE
200~400f5 THEM L 72, EB TR MERENE & R
Mm% FAEARL, BREOERC X TRETFICR
BN BEAEERO BT L2 EEEBE L HEL
7.

4. AL/ TayT 4Tk

FEDNL, 74V AKTFOSR, BEREKBTOSF
BIZl2EH, —toero—RAREAREOEE, #
BRMBOFRA~OWE, HEORETHS. FUREL

Table 2. Distribution of rubella antibody status among rubella vaccination eligible girls, non-vaccinated

women and men, in 1988

No. (%6)with indicated rubella antibody status

Group Sex Age group Positive
(vears)  Examinees Negative®
Total Immune* Low level
Rubella vaccination
eligible girls female 16—26 2935 2831 T 2803 1 28 104 1
(1000  (96.5) **] (95.5) *»‘l 1.0 (3.5) u-‘
Rubella non-vaccinees e . o
female  27—30 483 295 3 J 292 3 J 3 188 3 J
(100)  (BL.1)wx | (60.5) = 0.8 (38.9) #x
male  19-27 755 542 538 - 4 213
(100)  (71.8) (71.3 0.5 (28.2)

a, Immune positive status indicates the presence of both hemagglutination-inhibition(HI)antibody titer just
and over 1:16 and positive level of rubella-specific IgG antibody by enzyme immunoassay(Rubella-IgG).
b, Low level positive status indicates presence of HI antibody titer of 1:8 and/or Rubella-IgG positive

level.

¢, Negative status indicates absence of rubella antibodies in two tests(hemagglutination-inhibition test and
enzyme immunoassay). No. Number of cases examined. **, P<0.01, by yx*test.
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THWEY AL AREEERTUEE TRV REY 4
LVARFTHS. b b IgGHEORBCIRTEY ¥ —
A FrREZREAVE. FRIMEOHER, Mg
Sehifkik ERIUC 2 b - VES RN IE & R
WL, ZORGEOBECIZIVHEL L.

5. ESHAMNEREDEE

EpGMREoxL A%, HI Bl 3BRE
FIA Btk 3 BELOWAERIC L 2 EEE TERT
BIEELO.

HI k{8 {5k oo, EIA %KiC & 2 ABRE
9 1gG ¥itk (Rubella-1gG) R & BB T [HIE
M| (Negative) & EZ& L7z, HI Flkflil6fEl L8
L. 7 Rubella-1gG Bt kiE = B vt [ K%
(Immune positive) L EZEL7:. HED 2 SEHICE
sxuwikE, Taobb, Hl fiEHI6FU LT
Rubella-1gG &M o pE &, HI Jiik(fi 8 {5 DA,
HI $i#4f 8 5551 T Rubella-IgG 2 GO B, LA
% [{EHFEMBEY] (Low level positive) & E&E L
j=. fnx T, HI Hik{ 8 £ L0 X Rubella-IgG &
HowThr»OEEsRTRES2 (HEB®E]
(Positive total) & L7:.

V. METRHRER

B HI fitkfiix, T2 2EL T 28ARHE
BRUSAEERETT L. 2HMOERELIETY

Table4. Average of rubella

HI titers by age,

EoEE, ¥ REHEZ I Student O t BWEKIZ &
D p<0.05%FEE L. ERST BT 2 HEHERK
B L UERFREE, FRESZCLY p<0.052EE:
U7:. EIA B & 2 BOLERMED 2 B O gkiE, <
vikAd v b =—DUBREEIR LY p<0.052FEELL
Table3. Seropositivity for rubella antibody

in junjor high school pupils excluded
rubella vaccinees, in Toyama Prefecture,

1978—1988
No. of Percentage
Year pupils with
examined®* rubella positive antibody®
1978 69 38
1979 70 41
1980 107 37
1981 121 46
1982 91 52
1983 87 59
1984 103 41
1985 96 44
1986 55 33
1987 60 60
1988 89 57
Total 928 46

a, 13-15 years old, including girls and boys.
b, Rubella HI titer is equivalent to and
over 1:8.

between rubella

vaccination eligible girls and non-vaccinated men

Rubella vaccination

Non-vaccinated

Age eligible girls men Siglnei‘f’ieiant

(vears)  HI titer" (logy) HI titer* (logs) (t-test)
n Mean SD n Mean SD

16 363 6.5 0.80

17 258 6.7 1.29

18 237 6.4 0.75

19 219 6.5 1.16 71 5.3 1.14 N.S.

20 778 6.4 1.15 99 5.0 0.81 N.S.

21 191 6.2 0.73 86 5.5 1.20 N.S.

22 157 6.2 0.96 71 5.4 0.95 N.S.

23 234 6.3 0.96 72 5.0 0.91 NS.

24 188 6.0 1.07 75 5.2 1.17 N.S.

25 184 6.1 0.75 70 5.0 1.08 NS.

26 126 6.4 1.00 64 4.9 0.90 N.S.
Total 2935 6.3 0.99 608 5.2 1.12 N.S.

a, Rubella HI titer is equivalent to and over 1:8. n, Number of cases
examined ; Mean and SD, Geometric mean and standard deviation.
N.S., Not significant, compared rubella vaccination eligible girls and

non-vaccinated men.
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1. RE7 7 FrEfigBtHAR0BASHEFRERL
1. BBV 7 7 v EREREHMA & ML O
[t 2,958 0 ABHARERAE, BB Y
7FVEENRATH o EHEOZ R L L 7
(F2). BBHARERIG, [EEHAR]) 1295.5%0
[ERE] OE2E, SHBHEICLERTEECSL
FAREREERLL (p<0.01). MEFEMBE] &
nEHLEER, [HEER] B L oMt
FRWCERER AN o7, -, [FEHMEHT]
OEEHLBEREEOMIC, BB [EBM] X
71.3% L EBEICE Y (p<0.01, x*E) RENESH
7z
BENEHOBLRNORES 7 7 F > RigEh3E4E
BAIZ OV THIE L 7B HI Hikd 8 152 Eo Bt
REIRSWRLIEBVTHS . BUEFEBYH S
0% TH-Tz. F2L 305, ABY 2 F > ENERE
D, BB ek b ukFhEEDS
CHRBTEZ2ERL, ZoBAKEZEELET TL
3 EARBE NS,

2. BEv o F w0 BREHAETE
1) E8FIFEY HI S

B#Ev 7 v EEEHR £ AEREEONERD
B& HI Hikfigaic v, HI i 8 2Ll L
Mok b 2 UM OB A FHE (log) # BERT LIZE
BL/ (R4). 2F&% B0 TFEY HI Stk (8
R 2, MEHIVBCEERLENEETIER
ot AENREEOFHYTEM (log) B & UHEHE
IREME (log) &, MEREHA] 256.340.99, XHEEEH
5.2+1.12TH-7:. Lo, [EEER] By
ORI EI YA ERZERT L N h > 72 (Lt #&
EIzk ).

2) EgBIRBHIAE R

77 F o EREEEROER D L DRSS RB X
DREEHZ fzviz, [HREHA OBEH T L ICEA
Bk [EBM] £ EBIUAMBLT & &0 kg%
Reke, REREMHOEH T L0 RSk [EB
B FCEBmUE (K1), ESNEARMER s Tl
OBFRE, ERERONIC LD EREROESREE
Kot BREROES I [HBEM] Bzl
—0.59, MABMEIIHL -0.41%Y, FRET?
NZENEME 1 %R, 2.5% Kl CHAEWIZEE
ThHote. MiF, FERBEH T, EREROEE
TR & RRELEEREE SN, &

Bt EmEETE sk -7, TbbE
B 7 EHEETR L RERBEEO RS HRER
PSRRI T B R A AR S L7228, #
HENERRIRD>hikho .

3) BHRB Y 7 F - BFEE L JUkB MR & O
RETRT LI, BEURBICBUZEEI LOES
BZ 7 7 5 o BEEN L RER L ORBHEEY
(1) OEBEEHRE L. RETORBY 7 F L&
B2 B4 EBENZ EBBEALERDT, ¥
75 EEEQEE L ERAGEEE Y 7 F U EKE
=T 2 LD L THREIERRE 2 1To 7. 1EBEE
Bux, Voo BERL BN &0 HEB TS
LOMTr=0.76, AL TEBKE] LFroMcr=
0.74TH-72. W TFNL 5 REBMOBRFETFRE

Rubella seropositivity (%)

16 20 26
Age (years)

Fig. 1. Rubella seropositivity by age, between
rubella vaccination eligible girls and non-vac-
cinated men. @, rate of rubella immune
positive status (in table 2) in rubella vaccina-
tion eligible girls; interrupted line, rate of
rubella positive total in above-girls: O, rate
of rubella immune positive status in non-vac-
cinated men. On the rubella vaccination
eligible girls, the regression equations and the
coefficient of correlation in these two rubella
antibody status are (@), Y=-0.59X+1074,
r=-0.76 (p<0.01) and (interrupted line),
Y=-041X+104.9, r=—10.73 (p<0.025), respec-
tively, where X and Y are age (years) and
rate of rubella seropositivity, respectively. On
the non-vaccinated men, the regression equa-
tion and the coefficient of correlation in
rubella immune positive status are (Q),
Y=-039X+80.1, r=-0.24 (not significant),
respectively, where X and Y are identical to
those.
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IVEBTH- . EHEEHARIZBLT, 775>
BEER L RABSTEBMERS L CHBEL TVwa 2 E2E
Ehi.
RLICRLLIICELRORRB Y 7 7> EREE
EOFHIII197T~80EHT77.6%, 1981~874391.0%
CHOBRENHBDT, IOERKSIIHELRE
S L OPEBMEE L2 RO (£6). x MEKL LS
HRIZT1977T~80FIZHE~ T, 1981~87TEDEBEERDE
WHOTEBMNEN, [EBKE] Ei396.3% <

0.01), FUAEBRMESRIZ97.0% (p<0.05) &, & bizHHst
FHRCHERCBVEE SR L. #ic, EBHREMmE%
FH0.64% (p<0.01) LAEBCEVEIGERLE. U
LOBE»S, EHRB Y 7 F o EEER L fikE%
R, 209 TH AL HI fAMI6HEU LD [EEY]
RENBPRLTVRB I ERBEE N,

3. BRZ 777 EfEEER O RASEREE

1) BEVgREEOTETORE Y 7 7 v #ER
i

Table5. Correlation coefficients between rate of rubella vaccination and
rubella seropositivity, among rubella vaccination eligible girls, in 1988

Seropositivity of examinees, by age,

as indicated by antibody status®

Positive total® Immune® Low level®
Rate of rubella vaccination
in Toyama Prefecture,
1977—1987¢ 0.76% 0.74* —0.48

a, Data are from Figure 1. b, See the footnotes of Table 2. ¢, Data are

from [24~34]. *, P<0.05, by F-test.

Table 6. Relationship between rate of rubella vaccination and rubella seropositivity, among rubella

vaccination eligible girls

Rate of rubella vaccination
totaled within indicated years

Examinees corresponding
to indicated years

Percentage of examinees positive for
rubella antibody as indicated by antibody status

Years Rate (%) Age group Positive total* Immune* Low level*
19771980 77.6 22—26 95.3 % 93.6 7, 1.69 o
19811987 91.0 16—21 97.0 ~ 0.64 =

96.3 ~

a, See the footnotes of Table 2. ** P<0.01; * P<0.05; by x*—test.

Table 7. Percentages of rubella vaccination, by means of school-document, among 16—26 years old women
confirmed for their negative rubella antibody status, in 1988

No. (%) with indicated school-document as to rubella vaccination

Groups

Total Vaccinated girls Non-vaccinated Unknown
Female examinees (16—26 years old in 1988)
with a negative rubella antibody status* 104 37 51 16
(100) (35.6) (49.0) 15.49
Total vaccinees and non-vaccinees ** *¥
of Junior high school girls in Toyama _| J
Prefecture within 1977—1987 84,205 72,587 11,618 0
(100) (86.2) (13.8)

a, See the footnotes of Table 2. ** P<0.01, by yx*test.
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Table 8. Rates of rubella seronegative women of 16—26 years old age, with
school-document as to rubella vaccination, in 1988

Age No. (%) with indicated school-document as to rubella vaccination
(vears) Total Vaccinated Non-vaccinated
16 10€100) 110 9(90)
17 4(100) 1(25) 3(78)
18 8(100) 2(25) 4(50)
19 4(100) 2(50) 2(50)
20 30100 11431 13(43)
21 6(100) 3(50) 2(33)
22 7(100) 457 229
23 9(100) 4044 3(33)
24 8(100) 3(38) 4(50)
25 7C100) 2029 3(43)
26 11¢100) 4(36) 6(55)

Rubella-igG level (OD492nm)

Among the vaccinated women, it is not statistically signified that the
regression equation and the coefficient of correlation are Y=1.76X—0.39,
r=0.43, where X and Y are age (years) and percentage of seronegative
examinees with rubella vaccination history at school, respectively.

p=<0.01 p=<0.01
1.00f | LR 1
.................................... G mememmmemeame e cmamnan.————
0.5 .
i i
! 8
0.1 { . i &
%
S R +:
| ‘ L]
u Ul [ | L
Female Female Male
seronegative seronegative seronegative
non-vaccinees vaccinees non-vaccinees

Fig.2. Levels of rubella-IgG (rubella-specific IgG antibody by EIA) between
rubella seronegative examinees with rubella vaccination and without rubella
vaccination, confirmed by school-documents, (Left), Sero-negative female
non-vaccinees (n=60) with no history of rubella vaccination, (Center),
Seronegative female vaccinees (n=40) with vaccination against rubella at
school. (Right), Seronegative male non-vaccinees (n=67) with neither a history
of rubella vaccination nor any memory of a rubella illness. Mean value+
standard deviation are represented by the center bar, upper bar and lower bar,
respectively. The lower zone with a dotted horizontal line is indicated as
negative for rubella antibody by EIA. p<0.01, by Mann-Whitney’s test,
significance of the difference between vaccinees’ va

lue and both non-vaccinees’
values.
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Table 9. Seropositivity for rubella antibody
among 21—30 years old women, in To-
yama Prefecture, 1976—1988

Percentage
Year exI:ron.i:efes with
rubella positive antibody*

1976 2,983 4.7
77 2,011 69.2
78 782 68.9
79 649 56.9
80 805 56.5
81 925 51.9
82 395 54.2
83 252 46.0
84 520 53.3
85 326 66.6
86 191 72.8
87 269 4.7
88 333 81.4
Total 10,441 66.1

a, Rubella HI titer is equivalent to and over

1:8.
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Fig.3. Seropositivity for rubella antibody among 20-36 years old women is 1976

(a), 1984 (@) and 1988 (O).

rubella HI titer is equivalent to and over 1:8.
respectively 4594 in 1976, 1139 in 1984 and 707 in 1988.

Seropositive rubella antibody indicates that
Numbers of examinees are
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1. EIRTEEERBIRA O RBH SRR
1976~19884F & CHEE, ASHAEERERE £HEL
e 2%, I3EMOERIZ RS ERERS U T
BLTwiz (R9). KRBV 7 F BRI D1976
£, SEORBHITHOL1984%, RBSFITHD1988E
D, 20~36D XD ERFIO BB HIEBERIZ DL
THRETL (K3), EHEEHtR 20 HIBETRERE
OESHEBEED 3, BRERTIXREERS v

IFVEBRLIWESAONE D, REEZLOE
BOTHEERL THAIFLZ. 19768 L, 198445 &
V1988 D E MBI RS HEB MRS AE < BE 3
CEARENT:. WICEDERIIASHERERIE
O LA & HICRIMER A >h 2 DL, 19844
L1MBEDFMBIBMER I UFHEEL Tz, 1976
F L1984 D FEMBITURB MR % BT 5 &, 19764
DA LD EBBITUEBUE L, NIET 3 8 E£&D

Table 10. Rubella infected woman of 21—30 years old, 1976—1988

No. (%) of examinees

No. of rubella vaccinees

Year exljzi;:es rubei\lj:vpi/:i)e:tfs‘ with HI titer with HI titer
of 1:256 or more of 1:256 or more

1976 2983 54(1.8) 161(5.4) 0

77 2011 18(0.9 62(3.1) 0

78 782 1¢0.D 2(0.3) 0

79 649 0 200.3 0

80 805 0 70.9 0

81 925 200.2) 400.4) 0

82 395 2(0.5) 17(4.3) 0

83 252 2(0.8) 15(6.0) 0

84 641 4(0.6) 36(5.6) 2

85 508 100.2 3(0.6) 0

86 208 1€0.5) 2(1.0) 1

87 317 2(0.5) 6(1.6) 1

88 594 40.7 9(1.5) 1
Total 11130 91(0.8) 326(2.9) 5

a, Patients were diagnosed as rubella, on the basis of clinically rubelliform symptoms
during the last year, and a rubella HI titer of 1:256 or more.
Numbers in parentheses are the percentage for the number of examinees in each year.

Table 11. Rubella epidemic year and rate of rubella infection among 21-30 years old women, 1976—1988

Rubella No. of No.(%) of No. of Rate of
year epidemic B susceptible women* rubella infected rubella infected women
year examinees to rubella women (No.of infected/No.of susceptible)

1976 E 2983 754(25.3) 54 7.2

7 E 2011 620(30.8) 18 2.9

78 782 243(31.1) 1 0.4

79 649 280(43.1) 0 0

80 805 350(43.5) 0 0

81 E 925 445(48.1) 2 0.4

82 E 395 181(45.8) 2 1.1

83 E 252 136(54.0) 2 1.5

84 641 285(44.5) 4 1.4

85 508 156(30.7) 1 0.6

86 E 208 62(29.8) 1 1.6

87 E 317 98(26.0) 2 2.0

88 E 594 103(17.3) 4 3.9

a, Women in HI titer of less than 1:8. Numbers in parentheses are the percentage for the number of

examinees in each year.
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FITFHcoAED LN,
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3. FEILRABY 7 F U EELERIG

198442 51988 & TSR LO T D BB T 7 +
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ELULEER (E12), EAEBv 77 rEEIn HI figk
8RB THA I LEMER 11938) LTH577
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BEBT 7 F L HEERIZ8.5% (101/1193) %757z,

7 o ¥ EEBOEETUAMRE (R13) 13, HI &%
12 X NiF97.7% (130/133) s 8 fELL LD AR F:
ZDEAMFEIYE (log), HEMEME (log) 1F5.63%
1.14THH HI Hfihli64fELELRALR L E» o
fr. —7, 2.3% (3/133) DRAIZV 7 F o HEEER 6 A
BUEZBL TH HI ikl 8 ERMTH o 72
EIA #%iZ & 3 Rubella-lgG ik OB AHET
1%, 95.5% (127/133) O#FAD [EBME] Sk ES
L7283, 2.3% (3/133) D ADMEFURMRRIE L ~ iz
L FEoNEEThol. 85122.3%, 3EHDHA
»TERME] 0T, ARCIZV S VEERE

Table 12. Number of rubella vaccinated women of childbearing age from 1984 to 1988,
with the exception of rubella vaccination eligible girls

No.(%) of

seronegative® examinees

No.(%) of rubella
vaccinees, in seronegative

Percentage of the

No. of for rubella before vaccination® rubella vaccinated
examinees (B) from
(B) by (A)
No. (%) No. (%)
2979 1193 40.0 101 3.4 8.5

a, Rubella HI titer is less than 1:8. b, Rubella vaccinated women were previously tested

for rubella antibody and confirmed for their seronegativeness against rubella.

Table13. Rubella antibody levels after rubella vaccination in women of
childbearing age

No.(%) of examinees as indicated

HI tit 4
titer (log) by rubella antibody status

Positive
No. Mean® SD* Negative®
Total Immune® Low level®
133 5.63 1.14 130097.7) 127(95.5) 3(2.3) 3(2.3)

No., Number of cases examined; Mean, geometric mean; SD, standard
deviation. a, Rubella HI titer is equivalent to and over 1:8. b, See the
footnotes of Table 2.
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BEY 7 F v 220ty BEE, #®ENLR
BRERERL CHBIC HRBE L 2l 2 fifEsE 2
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shi:. BEhidREr BSREYE, 28%, 1,

Table 14. Naturally rubella infected women “with”a history of rubella vaccination

Rubella-specific antibody

Age of Record of Symptomatical

Patient Year patient rubella rubella HI IgG IgM
(years) vaccination infection titer lebel lebel
A 1979 15 Vaccination ND ND ND
1982 18 <1:8 ND ND

Onset at 1982 18 “Symptoms” <1:8 Negative Negative

After 2 weeks 18 “Symptoms” 1:256 Positive Negative

After 7 months 19 1:256 Positive Negative

1984 20 1:128 Positive Negative
B 1977 14 Vaccination ND ND ND
1985 22 e 1:128 ND ND

Onset at 1988 25 “Symptoms” <1:8 Negative Negative

After 2 weeks 25 “Symptoms” 1:256 Positive Positive

1989 26 oee 1:64 Positive Negative

Patient A, an 18-year-old girl (in 1982) was confirmed as having the absence of rubella antibody,

when tested for rubella antibody.

having the rubella positive antibody in her pregnancy.
antibodies are determined by EIA. ND, not done.

Patient B, a 22-year old woman (in 1985) was confirmed as

1gG, 1gM, Rubella specific IgG or IgM

Table 15. Rubella antibody status after 6 months of rubella “re-vaccination”, among rubella seronegative vaccinces and

rubella low level positive vaccineces

No.(%) of rubella antibody status

6 months of post-vaccination

No.(%) of 3 months of post-vaccination
Group o
examinees Positive Positive
Negative® Negative'
Total Immune* low level Total Immune' low level®
(Re-)vactinees
in seronegative® 25 23 20 7 2 21 17 7 4 7 4 7
(100) (92) 80) * ® @D (68) ** Clﬁ)j (e *
Primary vaccinees 57 56 55 ‘J 1 56 55 4 1 1 d
(100) (98) (96) @ (98) (96) @ (@
(Re-)vaccinees
in low level 12 12 11 0 12 10 2 0
positive* (100) (100) (92 (100) (83) an

a, See the footnotes of Table2. b, “Negative” rubella antibody status before second time rubella vaccination. ¢, "Negative”

rubella antibody status before first time rubella vaccination.
time rubella vaccination. *x, p<0.01; %, p<0.05; by x’—test.

d, “Low level positive” rubella antibody status before second
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2, 6, 2YABICELERL . EF BORABHE Hix, BB IgM ENRE 2 BRICBME LY ~vicE
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Table 16. Cases of women with an undetectable rubella antibody status after several
rubella vaccination attempts

Rubella Rubella-specific antibody
Case number Date L
vaccination HI titer IgG level IgM level
1* Sep. 11,'83 1st(in school-age) ND ND ND
Nov. 7,'88 <1:8 - =
Dec. 21,'88 2nd <1:8 (=) (-
Mar. 9,’89 <1:8 (- (-
17,89 3rd <1:8 (=) (-
31,89 <1:8 =) D)
May. 30,’'89 <1:8 (=) -
Nov. 24,’89 <1l:8 (- (€]
20 Nov. 1,’82 1st(in school-age) ND ND ND
Apr. 15,'87 <1:8 (- =
Nov. 11,87 2nd ND ND ND
Jan. 19,'88 1:8 Positive =)
Apr. 12,'88 <1:.:8 =) (=)
Nov. 18,'88 3rd ND ND ND
Dec. 6,88 1:16 Positive =)
Jan. 25,789 1:16 (=) (-
Apr. 4,'89 <1:8 (- €]
3¢ Sep. 9,’87 Pre-vaccination <1:8 D) =
Dec. 4,’87 1st ND ND ND
Mar. 25,'88 <1:8 ) (G
Apr. 6,'88 2nd ND ND ND
Jun. 9,'88 <1:8 =) (-
18,88 3rd ND ND ND
Jul. 20,788 <1:8 =) (-
29, 88 4th ND ND ND
Sep. 20,'88 <1:.8 (= =
27,°88 5th ND ND ND
Oct. 18,'88 1:8 Positive =)
Nov. 11,88 1:8 =) =
Jul. 24,’89 <1:8 - (-
4! May. 11,'82 Pre-vaccination <1l1:8 - (-
17,’82 lst ND ND ND
Aug. 26,’82 <1:.8 = (D)
Sep. 1,'87 2nd <1:8 (- =)
Nov. 2,'87 1:16 Positive (=)
Jul.  20,'88 1:8 Positive (=)
Sep. 8,'89 <1:8 - )
a, The date of birth is July, 10,'68. b, The date of birth is September, 10,'68.
¢, The date of birth is August, 6,'58. d, The date of birth is May, 28,'57.

(—), Negative level by EIA. ND, not dorne.




BE7 7 F L EBBOTERICET 2 BEnme 1093

%, Rubella-IgG M, IgM it & BB HIIARSE %
ATz

FEHA, Bl bIZRASHITHIZREL, ZAOE
B RABRESABAONT 2 LB E E L TR
P O

2. BEORBY 7 F v EEBOEESTK

HIED T 7 F > BEECFIENED 5 Wik ik
WEHSY 7 F o EHEER: [EEM] FiksBEBLL
HE, FEER3 A A H80% (20/25) (p<0.05), 6
# BE68% (17/25) (p<0.01) TH D, st & L 2-41E
77 FUEBERCHRLT, FREN  RETE
BIERTHL Z B osNT (#£15). Mok
»oFIEY 7 F o BEREOREREZE IR 7520
BEERCL [HEE] fikozTho720, EH
AL BB/ TE 2 LRLEL H 5N E I LIUR
ani.

HIEY 7 F > BEHOENFEMEEER Y 2+ L B
BEERO 6 4 B EICES L ABHKIE83% (10/12)
2 TEBE] HiEThY, 17% (2/12) 87 7 F > B
FERLEHEEOEETHo7. LovL, FIEY 7 5
CVEEEMEOLE TREHENLERTIAOAY
hotz.

3. 2B LORBY s F L BETHAEEE TS
WA o e B

RIRT & D12, ERNI &L BBk ER
ERVBITHS. ZoFlE, M2 ELE LS HHE
EHEEHNOMERZHEL R LVOEL DL SAY
polz EFRIE, v FUBED L ICEREMEEYE
VARMIZIEET 28, R TRMELT 26TH 2.
HI HUfii g4 & Rubella-IgG B & ORI E V24
UL 7REE»S A SNz, EHIGHE, SEDY 758
BTRBIEEHEOIZE 705, DU THENHEL
REITHSL. ZOEFTIRSEHOT 7 F > kI
BBRRY IgM HilkL ~up EEREE T L 207,
HERSOBHEMIZZEL ko 7. EEHUNT, 28
Bov s+ &@BcBeim (A wE-7
B, REBZPICHESBELEL2HITH2. £TD
EFIZDWTHRBHBREY IgM b2 el 200, K
BOELL A SNz DIZEHBD A TH - 7-.

DL LIEORB Y 7 F o BB CREMHEE I
FEEZONDTAMERBTEAVEEIIE, BE
V7 FrEEETIRAILTLOE TR IR
ani:.

= ®
SH, BBEV 7 7 BRI BASETERS LT

WY RGOS T 7 F EIEAT1969, TOEIZ
LREZ Y 77 2RALIKE L EED 2 DO
BIZL7zMoT, BBV BENGES*HIZITS
DL o TKRAITE B, EERE DI —1 v
FEEL, EIRATREL FBDOH 2L IFPPEFEDO LA
BZvs7 28572 MBERBLD, AEb
ORAXERALLS. ZovsF 8igd, RE7 2
F BRI & o TR EER L~ QBB ik x
BELEZM:, BRABRIZL » THCRASH&EEE
LTwesxiid, RBEBEZMRNS Z LHF TS
5. LyL, BEfEER 2L, BEHEER
R L RVIZELZ WABHEERET 2 LI, TR
AEEFRIICBRSBRROBRED H 2 BEEE L LT
REhTws. ABBEOHRFHTHY, BEH
SBREMBANL VA NADNEL> T Y4 L AEE
BEREL TR R 2TV ELDSTHEY. Z0DX
IRREARNDBB Y 7 5 o Bk, IFIRATEE4ER 40
PO RBBREE EICRASEEL TV,
BRIZBIFZEEY 7 7 BKI:, BEOHIES <
TheELT, BREWNTHREEINEY 2 F 28D
7TTFEIZRRE Y. B 77 F > 2 HRH L
HECBET 2R FHEELNRE LRBY 75V F
HEBORRR, NREREORSIERER LD
FRBCLEBOTHOCBERL 2> TEATE D,
ENTIR IOBEMZIZIZ—HL TV a9, LFhy
EERRE L EHEER, 20ERRENPERT
EIZEEE AN, TOEMBIISEMNCEN S NRER
hT»3® 2N L2 L 2EORB Y 7 F > & i
BRIFEARMERTO% % ETT 2 RESREIRTL
3. ZOWFEFARLALCY 7 F U BBREEAL TL
5 WED1984~865E0~91% ™ L b+ 5 L B\ 8
BETH), BROREY 7 F o BERIIMMOEED
BFEERDEFOLILI RN KHETIEY 2
FUOEEE (HAOERCHYT 2 28B8) 0BEs
BRIZT 2 I EPIBSEICEESN TV 29, T8
DRET 7 F > O HEEEIIEIZIZENG L 2ET
R TELS, ZOERBEEY 7 F L HBE» S
—BLTHENTVE.

BZ7 7+ %5%I1C, MEEEWICENEE S
For@Eic g, v rF SRl iEg
BRI L bz, 77 F v EBRIIHERRETCHS
[FERBERE | MIREERI N TV B0 % 7 [FEBEEE |
DEEBT 7 F U H5E, 10FEBIZLEFVICHEINLT
WBZEHMEEINTRBE™ 23 L-EEELT,
VI F L BEBTEL RV OBEW S ETAE L
SNTWR™® Ll 7 s BEEOEHDRE



1094 E

IS ESELTEET I LR THD , BF
WEREMOETRY 7 7 v BEEZ IR D
Y i3, Nokes 5z B #Mb v ADEA
BREMIE—EON TR L FECET T2 e ®RELT
W5, AHZETRASICES T, BL2Y, 8s

{hEODHEC DT HREE N T WS . Wan-
nian? RSV 7 F U EENEE o T WHET
i, ASTEBERIZI0ED 5 ¥ — 7 E 21X T
PN FEHAAMIZIE»SETT2L LTS,
Plotkin 6® X ERBRIC L ZHEL77F 0L 3
kD 2 L F N OFAMESEIEIZFTLTETL
TWwHEREL TS,

ARz khiE, PERTRBY 7 F CEHEED
;LR oD BBHAEBESRIZ6.5% (Posi-
tive total) TH o7, BET 7 F U RRAOREHE
DBMEDOBEERIRTL.%, BBV 7 7~ FE LN H
EREFEELLBABOBMERIILINTH Y, EM
EEHARICREFLAERERASRE . —F,
EEIHERTORSET7 7+ 2@ T 2 BB R/ET
2 HET, EREEHRoTEOR»ic, VIF U E
ERELBHENRD o NENEERER L. 20X
S ICESRICE T EEERIERNTIHIZ L A LRED
2O, Ty vERRD (EBEE] IEHRER
RoEToERIcH N, EFEEHARKBETRY
7F U EBBOERORBIEAIL 2 THFBEE] ©
HEOEINZA S ELo T,

By 7 F v ERRICET 2R 203K HR
T, BIURBOZhE TOEEFIERY 7 F v EEXR
Y, BEHEENS OO EEGFIESTAREE £ 2
BECHABLTWE Z L 2#Hs,mZ L. Noah 5%
REETORBEELEERAE» S, BBV 2 F v EE
REFBEERMCEL T, il L oFER L A
BEUERNEOEELHELER LI L2REL T
3. —7, Valensin 5®i2 k3, A U7 DH LM
FCTRREY 7 7 EENRLEOIBRERY, 7
7F ERMBTERNED b2 2 L 2 RE
L, V7FVvEROHRBAoN T RERELT
77 F U EREOES 2EHL w3,

EIRACEHEENSIHRICE T 2 REHGHRE
2o, W% PWME2EWTY 2 F U BERICLD, hFE
RTORBY 7 FrERgcing TlEoLv_LD
FEEER LI ENEZORSE. BUBRNEZBWVT
U7 F rEMEEEOH RN (FHIL.0%) AS
77 F v E2R T EORBRAEBREEIRIT.0%TH
D, BEEROEVENR CEET7.6%) 07 2 F v 22T
TeEEDBMERIZ5.3% TH - 1. BEEOFH WA

OLERFOYY HI Fiikfii &, thoBHES & *EVE
RoO#EOFY HI il ORI ZRIEIRD 5
hWazdotz. L L, HIPEM164Z L1 T Rubella-
IgG B TEBME] B2HKT L, V75 V8RR
EOBEZL [EBE] BDEI6.3%3493.6% £ DM
Kx*METEBERLIURBOEELZEASRED SN
Jo. ZODZkid, VI FUBEEENIOBLELRB
EHRAEMozE 2 COBICESHEELE b > TwaLk
HIZb o F o522 LHEEREVWEZE LN
3. FHSRBEFREMEIZE 2 2w EE HI A
AEDHIEBEZE CEB Y 7 F VEERTY, 72F
VERIC X ZELOLHEMO LR EOREIGE L
FOBROFAHMOEEL D 21T HCHERL T3,
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WTH2 [REVSFHRET S "REBORELERL 7.
BBv 7 FrEREONBEZAEL S, BBHEN
EAEOREVICLIIBEFROBLUMERHIATY
B plEmy 7o FUZ L AT ERERECEY
FARMOEEH LS9 2 L e FARIEFEOR
EOEVWAELRERLE2Z 0N TERLY, Bl
ROEI3EFEERBSToRTwE. 2FFEELZ LA
BYALAKFICIRZIDOH B0 EFNLEOFREK
EHENHD, FRFAICKIE L EMERENE %
BoBRAMENEE SN EY Z L, RICHER
EFERIRZLEERES T ZhORL 2 FHEHNK
KL TESTWE® I, V7 F ik 2ERHE
OHIIZE, YA VABEREAICNT 2BENGEOTY
BRBYH D VIIEESTEOLNET I L, Thbb
IHBERBRC L BB 7 7 F ik 2HKDOE
BB uriEMIas0TH L. &5, REO
Communicable Disease Surveillance Centre »3#i &
L 72491, 000 A 0 S B ERRTRE O B & O Fik &
PERN SN, BECREBEL ShBAOTICY
72 D O$UT false-positive #3H D, FEBIEFED#E
RICEBYBHoTz L ENTWEY. IRIE, RBERHEE
REIFFTgER PR OEE L LAV e, FORIERKLH
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VERERIEEONTWAR WY, Forsgren® 37 2 #
VEOTEHIEEL T, BHOHESFEO R E
BELEIRAET>TVWS. &7, HRABRRICL 2
R T 7 F L BHEOEIZDNT, Bl
bHD. THELRBRBENY 75 #EZHEA R
TwB™NE IO TTH 3, Horstmann 5213 7
75 v EEROBHBRENEHRBRBOBERLELY
b, 80%53. 4% LR 2D IEETHI L LTS,
IORAES, VI F o BOBBRGBO L ILHEN
tl, VIZF L BPBEOEN R TRERTRT S
rENTHAE™,

EFRCBOTR, FERTORBY 7 7 8%
ARD Z Lk EHEEE RS, v F
BAZOMNAHEEHAZIC L 0V IEBETEEROITE
BEE»s, BBV 2 7 ERBCASHG [HE
] BXROOSN:. EICL 2 Y 7 F U ERRICH
ERTED SN0 F3133%Hh 34 2.3%) TH
D, MEERCSKOEEECEEREEsEETH
W, 2.3% LW BN ETOHE™ LTIz —F L
REEEEIONDS. —F, EEEIIY YRR
FCTSRERRE 21 TbR VLD T, 77 F2 itk 28
FERS L UEESEER TS . EREEERD
[ERet] 2w T, EIA 312 & 2 EBHAR
EEHBREAAREBLIUA L/ 7oy FEICK 2 E
EHRBENITEREICLY, Y25 icMT 2585
EBEE 2 BBHE L NV ORES —B T 2 R 25
SEMIT U7, EHEEHMRIZ133.5% (1044) O BB
FEEEITED N, 2D36.6% 3TR) KT 7 F %
LiziiolEroshnr:. HRLT, BBV 25>
EHEEHERLEOL.3%nhERTY 7 7 v 2213
TWuEhs, ZOBRONEERCIIES N T 282
BHETHo/zZ LIk, Miller 5922 x hid, iF
B2 2 ~3 BORBBEZME ST CRS I3k
KHHND VD, EIRTTEEERE BB I N T 2%
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(B EOBEEHBL, FIK, LCFEADT
BeBBY 7 F v 28D, BBEIRITFLEVEHOS

frEn, BEHES L. [BE] B-EE, A
VIFvERETAEWEDOY 7+ CHRELIE L
REEL GEREZHEF TS 22 03 AionTid
L, AFFICEINE, BBV 270088, 15
DEBTHAEZEB TS b [FEBEE | kB %E
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Serdula 5™ 321207 7 F »#E HI Hik&MEz
BERKRTELEbN T2 RA2I/3 RSB Y 7 5
YEEERG L. BR, OICBEERERE SR
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PEEECEAL TR L EAERLTWE, 2
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BHLTELT LS —HLEBRE L Et> TR
W ST 2 F o BB Ok
WAHolip b rEL5ND. E7: Serdula &2
HEEN e H Sl 28 0B Th > 728, 214
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Vo —THROFEE:EEL, FBEOEERY 7
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AXBET 7 F BB LA, HBRENTORE
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ne miT, BERBROTEAOREY 7 F &5
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CEOANED TS, FiEiE~OREY 7 F &
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BHEREER 77 F v THRALEEY, MAOYHRT
CRS #4¥1PRP T2 2EHLTWS. IOk
SIZEBY 7 F o EENRESHEHINCRD S8,
BBV 7 F U ElERRLOSERML TWDE A F5%
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WHE2ERLE 72 F VB TH29. HETH
FVENMERNTVRLIOHEIETER, H¥»5
MMR 7 7 > 2 ZER—AEEST 5 2 L 035ETE S
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IDEIBRBHIIEE 0D TH D BEE LR
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HPREL X CRESEORGIEE 2B £ L, BILH
ERREERMAE— L I0FECB#H R LET. 2o U
ERAEIEB G0 ERBIRE, REME ORI
WAL TORBurhrc@ghae ey, R ns
LR EINRE TR Y 4 LV ABOF R I B L E
ET.

X 3

1) Gregg, N. M.: Congenital cataract following
German measles in mother. Trans. Ophthalmol.
Soc. Aust., 3, 35-46 (1941).

2) Sever, J. L., Nelson, K. B. & Gilkeson, M.
R.: Rubella epidemic, 1964: Effect on 6000
pregnancies. Am. J. Dis. Child., 110, 395-407 (1965).
3) Desmond, M. M., Fisher, E. S., Vorderman,
A. L., Schaffer, H. G., Andrew, L. P., Zion, T.
E. & Catlin, F. 1.: The longitudinal course of
congenital rubella encephalitis in nonretarded
children. J. Pediatr., 93, 584-591 (1978).

4) FRMBA, FRER, RHEE, <5 &, <)
AR, BERDY, KELL, K& M, &t& #, 9
BaLfE, NEHE, JIR—IE, ENEHE, BAEA
BB, A2 BB, AHMER, EBIFE MK HE, FU
RE, BREN, BE—K, BX ¥, BF B, &
HEF, HARN, KENB: 2. SLHEFIHLE
(EMRE, MR-, SIIAKR), 83K,

191-194 B, BARAREEWRS, BHal, 1986.

5) BEMNTF, FURZE: ABRITHROELEO IR
NOREHEE. BMEEE, 18, 7577 1977).

6) EBREF: EROESRECET 3 EFENHE.
FRESEE, 97, 343-357 (1983).

7) Morgan-Capner, P., Hodgson, J., Hambling,
M. H., Dulake, C., Coleman, J. J., Boswell, P.,
Watkins, R. P., Booth, J., Stern, H., Best, J.



1098 E

M. & Banatvala, J. E.: Detection of rubella
specific IgM in subclinical rubella reinfection in
pregnancy. Lancet, 2, 244-246 (1985).

8) JHEHkE: BB V4 LAWK, (BLT. BK
7 ANRA, 2, 237-243 (1974).

9) Assaad, F. & Ljungars-Esteves, K.: Rube-
lla-World impact. Rev. Infect. Dis, 7, S29-S36
(1985).

10) Perkins, F. T.: Licensed vaccines. Rev.
Infect. Dis., 7, S73-S76 (1985).

11) Centers for Disease Control: Leads from
the MMWR, Rubella and congenital rubella
syndrome-United States, 1985-1988. J. A. M. A,
261, 2179-2180 (1989).

12) Kono, R., Hirayama, M., Sugishita, C. &
Miyamura, K.: Epidemiology of rubella and
congenital rubella infection in Japan. Rev. Infect.
Dis., 7, $56-363 (1985).

13) Ueda, K., Tokugawa, K., Nishida, Y. &
Kimura, M.: Incidence of congenital rubella
syndrome in Japan. Am. J. Epidemiol., 124, 807-815
(1986).

14) AHEX:BRBYANLA. FHTAVAFEL K
7, DHAEHE), 51K, 633-639 H, HEES,
R, 1972.

15) #HHEES, #£A5E, BEZB, REER, X5
@5, FHhERE, FNUr%, XKIBEWE, KILFER:
BEHB B2 ERORE HI fidk. BRESR,
44, 291-295 (1970).

16) Rawls, W. E., Melnick, J. L., Bradstreet,
M. P., Bailey, M., Ferris, A. A., Lehmann, N.
1., Nagler, F. P., Furesz, J., Kono, R., Ohtawara,
M., Halonen, P., Stewart, J., Ryan, J. M.,
Strauss, J., Zdrazilek, J., Leerhoy, J., Magnus,
H. V., Sohier, R. & Ferreira, W.: WHO Col-
laborative study on the sero-epidemiology of
rubella. Bull. WHO, 37, 79-88 (1967).

1) ERBAT: -1 VAR BT 2 REER
WOBE. WK AL R, 9, 249-259 (1981).

18) RHER: FHXEBUIHRECEEE. VI VR
¥ (WP AMESR), 520K, 245-249 B, BI®#, ®
=, 1982.

19) O’Shea, S., Woodward, S., Best, J. M.,
Banatvala, J. E., Holzel, H. & Dudgeon, J. A.:
Rubella vaccination: Persistence of antibodies for
10-21 years. Lancet, 2, 909 (1988).

20) Bart, K. J., Orenstein, W. A., Preblud, 8.
R. & Hinman, A. R.: Universal immunization to
interrupt rubella. Rev. Infect. Dis., 7, S177-S184
(1985).

21) Dudgeon, J. A.: Selective immunization:
Protection of the individual. Rev. Infect. Dis, 17,

$185-S190 (1985).

22) Orenstein, W. A., Bart, K. J., Hinman, A,
R., Preblud, S. R., Greaves, W. L., Doster, S,
W., Stetler, H. C. & Sirotkin, B.: The opportu-
nity and obligation to eliminate rubella from the
United States. J. A. M. A., 251, 1988-1994 (1984).

23) MIRER, EHEBEXREE, M #Mtb, HEE, R
Mgk, FTEEXXx, RE Ih, RU%Kx, EHEE
H: BLAYVZFY. BFFHERBOME [T52
] (A, HEHAHEEK), 1R, 102115
H, m@EsFHs, =, 1990

24) ELEE4PARGER: FHEEERRK (B
LA). BHERGRER, 87H, BT, 1977,

25) BB EEBMARMGER: FHEEEMRN (B
LA). BHEBERER, 738, BIR, 1978

26) BLBE4EMARGER: FHEEERRET (R
LA). HEBFRER, 7T0E, EWLR, 1979

27) BLEBEEBARGER: THEEERER (B
LA). BHEBMRER, 63H, BIIE, 1980

28) EILBEEMARGER: FHEEEERET (B
LA). BiERRER, 668, BILUR, 1981

29) BIWREESARGER: FHEEERRR (R
LA). BRERGRER, T4H, BIUR, 1982

30) EFWEEBEEHMARGER: FHEEERRRL (B
LA). BHERARER, 768, BILE, 1983

31) BLBE4BMAREESR: FTHEEERRRE (R
LA). BHERMRER, 765, BILR, 1984

32) ELEFLEMARMER: PHEEERRG (B
LA). BHEBRER, 738, EIWLRE, 1985

33) EWEBEEMARBESR: FHEEERRR (B
LA). BHERBmER, 688, BEILIR, 1986,

34) BILEELENLORGER: FHEBEBERRRE B
LA). FREBERER, 678, BILE, 1987

35) Noah, N. D. & Fowle, S. E.: Immunity to
rubella in women of childbearing age in the
United Kingdom. Br. Med. J., 297, 1301-1304
(1988).

36) Valensin, P. E., Cusi, M. G., Zanchi, A,
Rossolini, G. M., Cellesi, C. & Amato, T.:

Rubella epidemiology over a l4-year period in




BZEv 7 5 ERBEROTEICET 2 B850 1099

Siena (Italy): A retrospective serological survey.
Microbiologica, 11, 119-127 (1988).

37) HMRER: THhHEERE, ToMBRTsEE. 7
7FVE (KRB BR), 81K, 246-248 H, #aft,
BT, 1987.

38) HEABKX, AHEX, BEZETF, HEEX, A
AEEE: BE VAV AORMBEELERE (HA) %5
CREIHRIS (HAD) of=cB T 2%, 71 v
A, 18, 15-22 (1968).

39) EARFHE: BHIARE. EERKEZE, 13 (Suppl.
3), 48-55 (1981).

40) Zartarian, M. V., Friedly, G., Peterson, E,
M. & Maza, L. M.: Detection of rubella anti-
bodies by hemagglutination inhibition, indirect
fluorescent-antibody test, and enzyme-linked
immunosorbent assay. J. Clin. Microbiol., 14,

640-645 (1981).

41) ER Hofic br b ov gL AREHIEE. B
R5%E, 19 (Suppl. 12), 285-290 (1987).

42) HHER:BHOBERWKE. VA VR 773V
TV Ty FTRE (SHAER), BIR, 2-16 H,

HAEARE LS, BT, 1987.

43) Forsgren, M. : Standardization of techniques
and reagents for the study of rubella antibody.
Rev. Infect. Dis., 7, S129-S132 (1985).

44) Tobin, J. O’H., Sheppard, S., Smithells, R.
W., Milton, A., Noah, N. & Reid, D.: Rubella in
the United Kingdom, 1970-1983. Rev. Infect. Dis.,
7, S47-S52 (1985).

45) FURE: BHCBTLIRBORBRL L FOXE.
EEiREE, 40, 440-441 (1986).

46) Miller, E.: Rubella infection in pregnancy :
remaining problems. Br. J. Obstet. Gynaecol., 96,
887-892 (1989).

47) HEET: BEv o 5. PUAF—EKR, 5,

369-372 (1985).

48) WHOE, EHEH, DUk, FURE: A2
777> TO-336%k, ZDBEMOIAEOHR L %2
DT, KR A VA, 13, 507-511 (1985).

49) BERBAF: AL A . BH6EELEIRRITFH
AEREE (E TR EMERR), 112-128 5, &
SEREERR, FTH, 1990.

50) Ueda, K., Nonaka, S., Yoshikawa, H.,
Sasaki, F., Segawa, K., Fujii, H., Tasaki, H.,
Shin, H., Tokugawa, K. & Sato, T.: Seroepide-
miologic studies on rubella in Fukuoka in south-

ern Japan during 1965-1981: Rubella epidemic
pattern, endemicity and immunity gap. Int. J.
Epidemiol., 12, 450-454 (1983).

51) Hodes, D. T.: Rubella immunisation for girls
over 14 years. Arch. Dis. Child., 63, 983-985 (1988).
52) Béttiger, M., Christenson, B., Romanus,
V., Taranger, J. & Strandell, A.: Swedish
exerience of two dose vaccination programme
aiming at eliminating measles, mumps, and
rubella. Br. Med. J., 295, 1264-1267 (1987).

53) Menser, M. A., Hudson, J. R., Murphy, A.
M. & Upfold, L. J.: Epidemiology of congenital
rubella and results of rubella vaccination in
Australia. Rev. Infect. Dis., 7, S37-S41 (1985).

54) Enders, G.:
vaccinated and nonvaccinated women and results

Rubella antibody titers in

of vaccination during pregnancy. Rev. Infect.
Dis., 7, S103-S107 (1985).

55) Department of Health guidelines: Measles,
mumps, and rubella vaccine. Br. Med. J., 297,
780-781 (1988).

56) Menser, M. A., Forrest, J. M. & Bransby,
R. D.: Rubella vaccination in Australia: 1. A
five-year follow-up of vaccinated schoolgirls. Med.
J. Aust., 65-2, 83-85 (1978).

57) Tingle, A. J., Chantler, J. K., Kettyls, G.
D., Larke, R. P. B. & Schulzer, M.: Failed
rubella immunization in adults: Association with
immunologic and virological abnormalities. J.
Infect. Dis., 151, 330-336 (1985).

58) FEETF, STHF, FIPRBE, FE : B2
HI filEEERR BB Y 2 7 > 0B, 18%U L
DEFITBIT BRET. FEEEER, 30, 135-140 (1988).
59) O’Shea, S., Best, J. M., Banatvala, J. E.,
Marshall, W. C. & Dudgen, J. A.: Rubella
vaccination : persistence of antibodies for up to 16
years. Br. Med. ]., 285, 253-255 (1982).

60) Herrmann, K. L., Halstead, S. B. &
Wiebenga, N. H.: Rubella antibody persistence
after immunization. J. A. M. A, 247, 193-196
(1982).

61) Chu, S. Y., Bemier, R. H., Stewart, J. A.,
Herrmann, K. L., Greenspan, J. R., Henderson,
A. K. & Liang, A. P.: Rubella antibody persist-
ence after immunization sixteen -year follow-up in
the Hawaiian islands. J. A. M. A,, 259, 3133-3136



1100 E

(1988).

62) Herrmann,K.L., Halstead, S. B., Brandling-
Bennett, A. D., Witte, J. J., Wiebenga, N. H.
& Eddins, D. L.: Rubella immunization, persist-
ence of antibody four years a large-scale field
trial. J. A. M. A., 235, 2201-2204 (1976).

63) Horstmann, D. M., Schluederberg, A.,
Emmons, J. E., Evans, B. K., Randolph, M. F.
& Andiman, W. A. :
induced immune responses to rubella: comparison
with natural infection. Rev. Infect. Dis., 7, 580-S85
(1985).

64) Nokes,D.J., Anderson,R. M. & Anderson,
M. J.: Rubella epidemiology in south east Eng-
land. J. Hyg., 96, 291-304 (1986).

65) Black, F. L.: Measles antibodies in the
population of new haven, connecticut. J. Immu-
nol., 83, 74-83 (1959).

66) Wagenvoort,J. H., Harmsen, M., Boutahar-
Trouw, B. J. K., Kraaijeveld, C. A. & Winkler, K.
C.: Epidemiology of mumps in the Netherlands.
J. Hyg., 85, 313-326 (1980).

67) Wannian, S.: Rubella in the people’s repub-
lic of China. Rev. Infect. Dis,, 7, S72 (1985).

68) Plotkin, S. A. & Buser, F.: History of
RA27/3 rubella vaccine. Rev. Infect. Dis, T,
S77-878 (1985).

69) Orenstein, W. A., Herrmann, K. L,
Holmgreen, P., Bernier, R., Bart, K. J., Eddins,
D. L. & Fiumara, N. J.: Prevalence of rubella

Persistence of vaccine-

antibodies in Massachusetts schoolchildren. Am. J.
Epidemiol., 124, 290-298 (1986).

70) Fi§ 9, XRERE, BAAL, ANER, BB
B2 ABEv 7 FrBEEROTIKMBOELE TR
KHESEOEE. DERSE, 39, 2029-2035 (1987).
71) Harcourt, G. C., Best, J. M. & Banatvala,
J. E.: Rubella-specific serum and nasopharyngeal
antibodies in volumteers with naturally acquired
and vaccine-induced immunity after intranasal
challenge. J. Infect. Dis., 142, 145-155 (1980).

72) ARNEE, RE —, 8 k%, BHEz— T5
%, RUERE, AR BERASEY /7 o BER
BT amED IgM kU 1gG ko, BIIEL
WHEESR, 22, 196-204 (1985).

73) MEER, XEATE RARACREY 2 F %
HBELT. BERYA LA, 6, 386-391 (1978).

4) T B: BABHAMEETAERICET 3
BB 4L ARREHO MBS CET 25%. +2
E£&3E, 98, 824-840 (1989).

75) Swartz, T. A., Hornstein, L. & Epstein,
I.: Epidemiology of rubella and congenital rubella
infection in Israel, A country with a selective
immunization program. Rev. Infect. Dis, 7,

S42-S46 (1985).

76) Enders, G.: Serologic test combinations for
safe detection of rubella infections. Rev. Infect.
Dis., 7, S113-S122 (1985).

77 Cusi, M. G., Metelli, R. & Valensin, P. E.:
Immune responses to wild and vaccine rubella
viruses after rubella vaccination. Arch. Virol,

106, 63-72 (1989).

78) FURE: AB. KEEK, 30, 109-116 (1988),
79) BEAE=: REFOTFH, BENOIGR. ERL
B (SR, ETE 3R, 517-525 K, MILE,
HER, 1989.

80) Banatvala,J. E., Best,J.M.,vO’Shea, S. &
Dudgen, J. A.: Persistence of rubella antibodies
after vaccination: detection after experimental
challenge. Rev. Infect. Dis., 7, S86-S90 (1985).

81) HEER: ABEY 7F Y. BR7A VR, 65
RERET], 38-42(1978).

82) Buimovici-Klein, E., 0O’Beirne, A. J,
Millian, S. J. & Cooper, L. Z.: Low level rubella
immunity detected by ELISA and specific lym-
phocyte transformation. Arch. Virol, 66, 321-327
(1980).

83) Best, J. M., Harcourt, G. C, Druce, A.,
Palmer, S. J., 0’Shea, S. & Banatvala, J. E.:
Rubella immunity by four different techniques:
results of challenge studies. J. Med. Virol, 5,

239-247 (1980).

84) Oker-Blom, C., Kalkkinen, N., Kidridinen,
L. & Pettersson, R.: Rubella virus contains one
capsid protein and three envelope glycoproteins,
El, E2a, and E2b. J. Virol., 46, 964-973 (1983).

85) Green, K. Y. & Dorsett, P. H.: Rubella
virus antigems: Localization of epitopes involved
in hemagglutination and neutralization by using
monoclonal antibodies. J. Virol., 57, 833-898 (1986).
86) Loo, T. W., Macdonald, I., Clarke, D. M,
Trudel, M., Tingle A. & Gilam, S.: Detection of

antibodies to individual proteins of rubella virus.




BiE 7 7 F v EEHROTUFIC IS T 2 B R 1101

J. Virol. Meth., 13, 149-159 (1986).

87) Enders, G., Knotek, F. & Pacher, U.:
Comparison of various serological methods and
diagnostic kits for the detection of acute, recent,
and previous rubella infection, vaccination, and
congenital infections. J. Med. Virol., 16, 219-232
(1985).

88) Wikins, J., Leedom, J. M. Portnoy, B. &
Salvatore, M. A.: Reinfection with rubella virus
despite live vaccine induced immunity. Am. J. Dis.
Child., 118, 275-294 (1969).

89) Cradock-Watson, J. E., Ridelhalgh, M. K.
S., Anderson, M. J. & Pattinson, J. R.: Out-
come of asymptomatic infection with rubella virus
during pregnancy. J. Hyg., 87, 147-154 (1981).

90) Horstmann, D. M., Liebhaber, H., LeBouvier,
G. L., Rosenberg, D. A. & Halstead, S. B.:
Rubella reinfection of vaccinated and naturally
immune persons exposed in an epidemic. N. Engl.
J. Med., 283, 771-778 (1970).

91) Miller, C. L., Miller, E., Sequeira, P. J. L.,
Cradock- Watson, J. E., Longson, M. &
Wiseberg, E. C.: Effect of selective vaccination
on rubella susceptibility and infection in pregnan-
cy. Br. Med. J., 291, 1398-1401 (1985).

92) Miller, C. L., Miller, E. & Waight, P. A.:
Rubella susceptibility and the continuing risk of
infection in pregnancy. Br. Med. J., 294, 1277-1278
(1987).

93) Serdula, M. K., Halstead, S. B., Wiebenga,
N. H. & Herrmann, K. L. : Serological response
to rubella revaccination. J. A. M. A. 251,
1974-1977 (1984).

94) Butler, A. B., Scott, R. M., Schydlower,
M., Lampe, R. M., Schwab, J. A. & Muelenaer,
A. A. : The immunoglobulin response to re-
immunization with rubella vaccine. J. Pediatr.,
99, 531-534 (1981).

95) Schiff, G. M., Young, B. C., Stefanovic’, G.
M., Stamler, E. F., Knowlton, D. R., Grundy, B.
J. & Dorsett, P. H.: Challenge with rubella virus
after loss of detectable vaccine-induced antibody.
Rev. Infect. Dis., 7, S157-S163 (1985).

96) Just, M., Just, V., Berger, R., Burkhardt,
F. & Schilt, U.

rubella vaccination: A long-term study in Switz-

¢ Duration of immunity after

erland. Rev. Infect. Dis., 7, S91-594 (1985).

97) Chiou, S. -S., Yamauchi, K., Nakanishi, T.
& Obata, H.: Nature of immunological non-
responsiveness to hepatitis B vaccine in healthy
individuals. Immunology, 64, 545-550 (1988).

98) Buimovici-Klein, E. & Cooper, L. Z.:
Immunosuppression and isolation of rubella virus
from human lymphocytes after vaccination with
two rubella vaccines. Infect. Immun., 25, 352-356
(1979).

99) Ford, D. K. & Tingle, A. J.: Cell-mediated
immune responses in patients with recurrent
arthritis following rubella immunization. J.
Rheumatol., 7, 225-230 (1980).

100) Tingle, A. J., Yang, T., Allen, M., Kettyls,
G. D., Larke, R. P. B. & Schulzer, M. : Prospec-
tive immunological assessment of arthritis induced
by rubella vaccine. Infect. Immun., 40, 22-28
(1983).

101) g &, PRER, BIEX, KLEE, #F
BR: EROAEHEREXEZ 6V RB Y 7 F >~
B, BMERIC DL T, BEUER, 62, 652-656 (1988).
102) FEEH, FEFERX, AHEER KN, FEHES
F, BFE—ER, EPEE, BIRE: BBV rF
BEAR D0 TOER, LRM 2. BAREES
#7, 3367, 43-48 (1988).

103) Morgan-Capner, P., Burgess, C., Ireland,
R. M. & Sharp, J. C.: Clinically apparent rubella
reinfection with a detectable rubella specific IgM
response. Br. Med. J., 286, 1616 (1983)

104) Morgan-Capner, P., Hodgson, J., Sellwood,
J. & Tippett, J.: Clinically apparent rubella
reinfection. J. Infect., 9, 97-100 (1984).

105) BRERF, & H, IEEBE: A0 HHRYE
. FFEEEER, 30, 157-163 (1988).

106) Partridge, J. W., Flewett, T. H. &
Whitehead, J. E. M.: Congenital rubella affecting
an infant whose mother had rubella antibodies
before conception. Br. Med. J., 282, 187-188 (1981).
107) Best, J. M., Banatvala, J. E., Morgan-
Capner, P. & Miller, E.: Fetal infection after
maternal reinfection with rubella: criteria for
defining reinfection. Br. Med. J., 299, 773-775
(1989).

108) #H#AiEE, IWTF &, LB, FEET, S48
S, & Bl—, PTHY, KHFATH, BFME, HF



1102 FE

O, i 3BEB, WASE: FliHRTicsT 3RS
OWITFLEBAHEOHR. BAREFFHE, 3362,
43-47 (1988).

109) Cochi, S. L., Edmonds, L. E., Dyer, K.,
Greaves, W. L., Marks, J. S., Rovira, E. Z.,
Preblud, S. R. & Orenstein, W. A.: Congenital
rubella syndrome in the United States, 1970-1985
on the verge of elimination. Am. J. Epidemiol.,
129, 349-361 (1989).

110) Furesz, J., Varughese, P., Acres, S. E. &

Davies, J. W.: Rubella immunization strategies in
Canada. Rev. Infect. Dis., 7, $191-5193 (1985).

111) Rabo, E. & Taranger, J.:
model for eliminating measles, mumps, and
rubella. Br. Med. J., 289, 1402-1404 (1984).

112) Ukkonen, P. & von Bonsdorff, C-H.:
Rubella immunity and morbidity: effects of

Scandinavian

vaccination in Finland. Scand. J. Infect. Dis., 20,
255-259 (1983).

Cross-sectional and Retrospective Study of an Epidemiological Investigation on Rubella
Specific Antibody among Women Vaccinated against Rubella Toshio Shoji, Department of
Public Health, School of Medicine, Kanazawa University, Kanazawa 920 —J. Juzen Med. Soc., 99,
1080 — 1102 (1990)

Key words rubella, rubella specific antibody, vaccination
Abstract

The effects of rubella vaccination were investigated seroepidemiologically by examining a
rubella specific antibody after vaccination. Two female groups were investigated in Toyama
Prefecture, one was rubella vaccine eligible girls (R-vaccine-eligibles), who had been targeted for
rubella vaccination in junior high school, another was women of childbearing age. In 1988 by means
of a cross-sectional serosurvey, the prevalence of rubella antibody among 2, 935 R-vaccine-eligibles
was studied. It indicated a significant correlation (r=0.76, p<0.05) between the rates of rubella
seropositivity by age group and the yearly rates of rubella vaccination (Rate-R-vaccine) in Toyama,
which was over 90% at that time. The ” immune positive " was defined as a rubella hemagglutina-
tion inhibition (HI) antibody titer of 1 : 16 or over and as rubella IgG positive. The immune positive
results in R-vaccine-eligibles were 96.3% and 93.6% in years of high Rate-R-vaccine (91.0%) and
low Rate-R-vaccine (77.6%), respectively. There was a significant difference (p<0.01) in the per-
centages of immune positive related to the Rate-R-vaccine. Between 1984 and 1988, 2979 women of
childbearing age were studied. 8.5% had be vaccinated against rubella and 1,193 had an antibody
titer of less than 1 : 8. The seropositivity for rubella, except those R-vaccine-eligibles, were 57.9%
and 60.8% in 1984 and 1988, respectively, and there was no statistically significant difference. It is
assumed that the 8.5% Rate-R-vaccine did not improve the rubella seropositivity. The prevalence of
rubella antibody and the rates of rubella infection among women of childbearing age (Total of 10,441
women) were investigated every year between 1976 and 1988. The rubella infection rates for the
rubella susceptible women proved to be elevated during rubella epidemic periods. Rubella re-vacci-
nation was carried out on those of undetectable rubella antibody status. The immune positive rate
after re-vaccination was 68% (17/25), and this rate was significantly different (p<0.01) from primary
vaccination. From the results in this study, rubella vaccination proved to be effective against rubella
in R-vaccine-eligibles, whose Rate-R-vaccine was over 90%. However, some of the women in the
group of childbearing age, whose Rate-R-vaccine was less than 10%, became infected with Rubella
during epidemic periods. It is concluded that an improvement in the rubella vaccination rate is
important for rubella prevention in all childbearing age groups.




