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POSSIBLE MECHANISMS FOR IMMUNOLOGICAL
MAINTENANCE OF PREGNANCY
—— MATERNAL-FETAL CROSSTALK —

Tadao TANAKA
Department of Obstetrics and Gynecology, The Jikei University School of Medicine

Pregnancy is a paradoxical phenomenon from the view point of transplantation-im-
munology. Why is the fetus as an allograft not rejected by the maternal immune response ?
An exquisite immunological mechanism certainly functions to maintain pregnancy, and differ-
ences in immune responses between normal pregnancy and recurrent spontaneous abortion of
unknown cause may provide clues to clarify this mechanism.

We studied changes in the maternal immune response, particularly the human leucocyte
antigen (HLA) system, in normal pregnancy and recurrent first-trimester abortion. We
found that blocking antibodies, such as anti-HLA antibodies and anti-idiotypic antibodies
specific to paternal (fetal) antigens, were usually present in normal pregnancy but were rarely
present in recurrent abortion. We performed immunotherapy by means of inoculation with
paternal lymphocytes for women who had had recurrent abortions. In this treatment the
maternal immune response is artificially controlled to stimulate production of these antibodies.
We found that women who had produced antibodies could successfully maintain pregnancy.

These results suggest that the maternal immue-system recognizes fetal antigens from the
early stage of pregnancy and that this response does activate immunosuppressive mechanisms
to defend the fetus from maternal immune rejection.

(Tokyo Jikeikai Medical Journal 2003 ; 118: 229-41)
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Mo HDERCHHNEHETHS. Thbb, B
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RBicRi s s X 5 RO TR L 72 g
AR EDIIRUbDEDTH A S, #212iF
MG 2 TEIRTE 2 b 9 — DO ROHH A HE
{ELRREEORIERICFSE L, TNEINHE
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II. SEFIERMESHRIBOZE X HNEE

1. BRRILEREZNICIEREI NV,
— Medawar OIRERE —

1953, 4 ¥V A DFIEFH ThH 5 Medawar
TN I IR RS 12 D W T T DRI e
LRITlev, 3 DD REERIRIELZY., T4b b,
1) BHA & BRIBIZIEHEIC & - TSR T S
M, RHED SIZIRE SRR VI B 7e v, 2) BalRAR
FEOPUF DRI T2 12, I BHE D S
IBEDR Z 5w, 3) RO 4 EHE LI
& o TRHEDRZERPIH S 7, SUIEIRE M
{EoTWw3, LI H0THY, BT L, B
RPUR T 2 RMAR D GIERE R v, H 5
WIHEW e IR BT S s T, TR
Wi s E & LTz, ST, InsDIRSIEZ
DEETRZITANSNTWIRWVE, ZOEROHF
FDSAEE R TRRNLIEE TH - 7z,

2. BRROMETRIEE N RIEDRZER

ZREINDER L T o, BRIEZOEFEFOL
B Ic B W CRERER E AT I ENTE 5,
ZOHAGITHIZIRE D ODHERICHED L 2 &
MTED I HE—IL, FHEORERITEIROMRYIA

fotal side

Fig.1 Maternal immune-system sensitized by fetal antigens.
Maternal immune-system responses to fetal antigens, and then produces antibodies and
sensitized-lymphocytes specific to the antigens. Fetal cells such as lymphocytes can move into
maternal circulation through placenta, demonstrating in the case of pregnancy with blood-
type incompatibility between mother and fetus.
In recent years, non-invasive prenatal diagnosis using fetal cells in maternal blood has been

studied.
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2 5 BB IROBHETUR ORBICIEE L, FrEryLil
BREEETLZETHS, FIE, FEHEBREY
AT 2R o8 L BEREIR Y > SEiHSER
L, 060 »o]Eip o IR RBHETUR & FrRRI
KIEd 20 Bkt sns e Thd (Fig.
1.

3. BEFMIERMESEE — SENZEXAH —

Z L THEETIE, BHMERZZRBEOFI» SRR
PUREFGRLTEBY, ZOFEE L HEEEIND
Wb W 2 EETHUARIC X 2 EM G OMEIERE, b
LVIEELEENLET A MAA Y s RILVEVRE
X DINHIRERE, F72, A A A Tk BREM
W3 2 IEIEIEERRE, S 512 Thl/Th2 vV >~
IRERDINT > A D & NT AT ADS, R 1 B
A REEHERE L CEETH S 2 RS0
WE->TETWS,

Thbb, FEMILOIIHIEERS T & I IETHEE
BETHN, 20O OBBIEEIT 27: 0121, %
TRMADR TR 2T 2 2 & — R RO
Braifi (JuAb—=7)—2oBEond s
BODTH S,

III. %&EEE L HLA iR

1. SR8 DIEER & HibR

1672 12~V ¥ ¥ T LT AR DBEEER D
BHTH 2 (Fig.2). b MZEREWE OB L
HEBR D720, THLHERER - TEERBEAER - PEitEEAE
REFFEIED, BEEECISYE IS
RTANAD KD BIREMEW R E, ERICE S
THEEZRDDOPEEWCHFEET 5. Lo T,
no OEELNFYIE 2 U TEREZEHT 2
HRE 2 2 4H T 2R 1E, LA, o FE S
BRINEE SR BERTH D L VR 5,
FOBERERE BT OI0E, ETHRTRSEEL
HF GEHD) LTSl (HC) L 2IERE
WZXBIT % & DR, DWW TKHIL AT 2L
HUBERT 2 Lo, ZLTzhs 0z
FIHTT DB LI TH B,

FNTREDL I XL THD LI EHT ZHI T
200, B EIEETE XA 213 HEA
PBETH S, FEHCIKBEHDIZIZ R WANNH S
NOIEEHCIK EH L, ZOHHER2WEDZ &
PR E VWL, 20 X5 2HiE%E TV > o58kEs &

Fig.2 Ingestion and exclusion of the foreign
substances.
Human being has developed required func-
tions such as ingestive, circulatory, and
exclusive systems in order to ingest and
exclude the food. Furthermore, immune-sys-
tem has been developed essentially to treat
harmful substances including the food.
(Persian diagram of the circulatory system,
from a manuscript dated 1672.)

UBY Y NEROEHICH2PHEV X 78 —TF
w5,

2. FEERMESHECTESES

TR S B b 2 MilE_F o FIfEGURE 2 fH%
HETHE VY, 20847460 2XET 238G
TFOBETEIZO L ODFEEL, Zo 3§ EKg
EO—FEICEE > T b, Ik EHME
GHEETESER (MHC) v, & DS
HLA (human leucocyteantigen) & F-tf, HLA
ERFEEERIZE 6 Ltk FIcfiEd 2.
Zhiwca—rans HLA fiFicix, HLA-A, B,
CEFGEtwdclassIFIR EMEIEN S DD &,
HLA-DP,DQ,DR & \» 5 class IT HiLJ/ & FEIX 1L
25005 %, classI FUFITE b DT RTOEK
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Table 1. HLA locus and genes.
HLA
classII class]

%6 "

Wk DP DQ DR D — B C A
DPwl DQwl DR1 Dwl B5 B51(5) Cwl A
DPw2 DQw2 DR2 Dw2 B7 Bw52(5) Cw2 A2
DPw3 DQw3 DR3 Dw3 B8 Bwb3 Cw3 A3
DPw4 DQw4 DR4 Dw4 Bi12 Bwb4 (w22) Cw4 A9
DPw5 DQwb5(wl) DR5 Dwbh B13 Bwb5 (w22) Cwb A10
DPw6 DQw6(wl) DRwb6 Dw6 B14 Bwb6 (w22) Cwb6 All

DQw7(w3) DR7 Dw7 B15 Bwb57(17)  Cw7 Awl9
DQw8(w3) DRw8 Dw8 B16 Bw538(17) Cws8 A23(9)
DQw9(w3) DR9 Dw9 B17 Bw59 Cw9(w3)  A24(9)
DRw10 Dw10 B18 Bw60(40) Cwl0(w3) A25(10)
DRw11(5) Dwl1l(w7) B21 Bw61(40) Cwll A26(10)
DRw12(5) Dwi2 Bw22 Bw62 (15) A28
DRwl13(w6) Dwl3 B27 Bw63(15) A29(w19)
DRwl4(w6) Dwl4 B35 Bw64 (14) A30(w19)
DRw15(2) Dwl5 B37 Bw65(14) A31(w19)
DRw16(2) Dwl16 B38(16) Bw67 A32(w19)
DRw17(3) Dw17(w7) B39(16) Bw71(w70) Aw33(w19)
DRw18(3) Dw18(w6) B40 Bw70 Aw34(10)
Dw19 (w6) Bw4l Bw72(w70) Aw36
DRw52 Dw20 Bw42 Bw73 Aw43
Dw21 B44(12) Bw75(15) Aw66(10)
DRw53 Dw22 B45(12) Bw76(15) Aw68(28)
Dw23 Bw46 Bw77(15) Aw69(28)
Dw24 Bwi47 Aw74(w19)
Dw25 Bw48 Bw4
Dw26 B49(21) Bw6
Bw50(21)

MR /IR O Ic RIS TE Y, class 1T
PUE BRI, ~ 27 e 77—, BT, BU >
INBR7: CRR S MBS CEAE T 5. HLA-A,
B, C, DR Ji I3 > 1 b R s 2 5] &
o FmleFEENETH L, 20, ¥4 7D
Ao PR 2 H MifaHBsBA I NS
&, T z20F, Wi - a2 U TR £
e bFzns P LU CRERA L HIE
(Bt HLA Jiff) 2ELT 2. HLA BETEDO
FHRIEE L WBOEREOFETH 5, Table 1
WWARd X512, classI FlR, classII FLE & b 124
BEEFEEIZ B TR THBD IS EF DT
5. & M2 ROHAREAR EOMALEETF &

LTZDHD2D%FF>TWS, Likkh->T, %
DGR IIFCEN R LD, Tz, Z
o OPURMET N THEARM T3 2 ERIFIE
WL, JEHC L HEOFHMEIIObITTH
5.

3. HLA N7 0% A 70&EEHER

HLA O&BInTHEIZ#E L THEET 5 DT,
—ROPOELOERBEETFEBITEEZDEFED
y b Ny A7) ELTEPSTFIUELZS
n, ZOMRELT, FHEFMEONTv sy 47
D¥EHooREEOZ LIk (Fig.3). #0D%H
PR 212, FRRACH ERERICR 2 A ND8 A 7H
FICHERIZ L OIEW T THY, Lich->TH
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WO HLA PR Y 4 713 99% DL ES RS T
bH5, Tabb, BEMOREREHRZIZEAL
BENCE RS TEY, LER->T, %213k
HOCTh 2R 24 - FEBRL &L 5 L3 25
DIIEIGENTR I > TL B3 TTH 5,

4. T#ARE, B#ARRIC & 2R & RBICBE D]

il
) UNERD—2THh 5 TPk L %
U A s RE 2 4020 U, Millais s T Ml

EMEL, BALTCE-HE LB R PR =2/
R - MR AHET A, 2 TRYIRZ B, B
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Fig.3 Hereditary manner of HLA antigens.
HLA antigens inherit by way of haplotype.
The compatibility of HLA antigens between
the parent is low, consequently the compati-
bility between mother and fetus is extremely
low, more than 999%. In other words, allo-
antigenesity between mather and fetus is
different, and then maternal immune-
responses to reject and exclude the fetus as
not-self ought to be occurred.
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anngen

antigen-determinant

FHERIGT 22dHz>7T, CD4 Z2F>b D (T-
helper #ifi) iZ HLA-class II #1JE %, CDS Z##5>
b D (T-cytotoxic fiifd/ T-suppressor L) 1
HLA-class I HUERZMHAT 2 ThH S, HH—
DD »oNEK, BfEIEPUROME & L 2w
STUSHERE R Y L, RAL TEMofREICKIG
L, Thicxd 29iHve 7y — Gifk) 2K&E
CPED R CHIFICHG S ® 525, ZOB, T
MLy 278 —0 k51 HLA JiJE & OB (4
) E 7w,

FRDRAR, SR ERERELC S, Ly
L, HDEEZEBEORILNB S N, Thll L8
K 7 1083 7 [ G HS e 0 7 W K 5 HHIlEN 3 % LB A
b5, g, ] (suppressor) T ffad %
WIEHIA T A 4 & A 7 (idiotype) Pk & FEIEIL 5
SR & 2 HIERRE Y E# S Tw 5,

PiA 74 4 5 A4 7RIS EE A S IR
1%’(%5. ﬁ@kﬁ%bi%& ﬁQ#ﬁr\nmugf_Lé
FoTsh, 2h@d e L TOWEEZR D,
INnEATAX YA 7w (Fig. 4), $4bb,
PFROBAK L Z e d 2B Eon s
&y, BRNE S METH S 12HUEDA T A4 54

BRBWIIEINT 5 2 kD, TOnblzrd
FIELI: EECRIREBH L ZDA T A4 54 7
T PUEBESNS, IhEHATAA AT
ik wo, gioFuROEEEZINZ 5, S 512HL
ATAF I A THERDOA TA 45 A4 7extd 240
RHES I, KRR L Z DR RIGDSE L > T <,
INEBATAZTIATEZY VT =27 0D,

" T celt membrane

idiotype=
antigen-determinant

[ anti-idiotypic antibody |

Fig. 4 Idiotype and anti-idiotypic antibody.

Idiotype is defined as an antigen-determinant site that acts as an antibody-binding site to
another antigen. Anti-idiotypic antibody is the antibody to the idiotype.
Figure shows anti-idiotypic antibody against T-cell receptor.
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2D &S, AEIZFEECOFTURDBRA KL
T, TNEFH, HET 2 HAm» s, Lrl,
Fh o ORIEINE Z AR 2 T 2R b 7F
ELTWEDTH S,

IV. S&ESFRIEIRMESHRIBOIRET

HLA 3% 0BS54 2 BAE SIS D IR D
HERIZ P D LS TS L Tw 2002 IS
%728, ST RIEIRAERF RS BHE L T w5 0
TREVWHEEZONS, Wb BFEKTHDE
ERE (RNEE) EfENRE LT, ZOMREIN
EMERETL, %L TABMICRHEDRIEILE %
BET 2 a2 RERERITT 22 L
Lo TRHIBHEOREILEN ED L 5 2ET 20
», E7-F DK, FROFHEITE S %5 D0 Rk
L7z

1. FBEDERR

—fB I HARTREE DA 1X 10-15% L & hTw»b
2, BHEDRERIBAHIE Z 5 & £ DRDEIRD IR
FERIZEL %5, B, 3 B Lo 5 iR
FEO D DHE, ROWTIRMPTE T 2 5HE 13550~
60% It a3nTBY, ERPUET 2 K
o TARBIER® 2 B CIEIAEE L D b 84l
R TH 5.

TEEDFRAIZ FEREBRYE - KL 82 -
PRI « YYER SR Tz o Tw 308, #
EBIIME TRE 2D R, Wh Y 3 FEEAH
LENBLDTHY, F T II SRR A
L TwWAHAEEMENEZ 6N TW5,

B, E#EE T 5 3 B ORE BB IETRE, 2 [F
DIREE % RIEWE L WO, 72, B (K1) i
JEE % E AR VRE A O IEIRBEAE DY 20 v b O (JRFEE)
L, FE - IEHEEDH 5 WIZFEIMER « A TR
thiize &, BRTELUAN OIEIRBEED H 2 b O (5t
FM) s NG,

2. HLA #iRROB5Y 2B EHERICE

1) e R

1986 £E4» & 2001 £ % T 16 4FEfiIc, FEEEKX
B L UCENREHERE G, ENZERBER Y > 7 —)
EERARL « REES kR ZZ LB 2 WidK
BREELZNRE Lz, £/, BE (KB W
BEREFIOH, —BEEARFER 7 ) —= > TR
TEE RO WEF 2RO @ EE (R >~

o

SERIGIE) ORRE LT, B, KifFed 50k
HEETO L TR, RHRKRErSA > 75—
ARavEYEET,

2) HANBEWRERRICE 25 HLA RO

T 5

ftke, BEFREXRG T HLAHESY 4 70
BUEPECET IMEN RSN TERLY, Thb
B, K (BR) PiE & OEEBL T DIRMAD
FNEFERLET, RIS 2 S0 hE)
LEWwWEdT2b0ThHs., 22T, FFEEBIV
BRMEETEES (RKERERZ &), T LT
M U CHERAE D 2 WREE R O K (IEFFE) 1<
DWW, K280 M, 21 M, 112 fHZ20RE LT, i
M) iz 58 < f%> 5 HLA-DR HiJE ¥ 4 7 % Il
HHIA Y TEBIUODNA YA BV 7 BICT
MEL, ZhoREHOPURSY A4 7 OME M %K
ZL7.

ZORER, DRIIFEMN 2O —FL T3
(mismatch 0) D%, FIBWE CIXEFM 5.0%, i
FME9.5%, 7 U CIEREE9.8%, 72,20 &b
75 Twb (mismatch2) Ok, %%, 51.3%,
47.6%,43.8% THY, T o DOMICEIF L, I
HEHEBDOIFGTHEITRD o7z (Table2),

CORERIIERORIFEEHEET H2HDTHY,
F72, HEAIZOWTDNA YAy 7 EEH
THRRLERIIODBDTHY, I JITKIFH
HLAHURE Y A4 7 D E D 2 BITIFIR D e 12
WELRRIZE W EDIRENIY., D%, [k
DFERMNE |G S I, BETIHERE &
HLA HUR Y 4 7O &M & ORI IR 2 v

Table 2. HLA-DR compatibility in Japanese
URSA couples.

primary | Secondary normal
HLA-DR URSA URSA n=112

n=80 n=21 (%)
mismatch no.
0 4 ( 5.0) 2 (95) 11 ( 9.8)
1 35 (43.8) 9 (42.9) 52 (46.4)
2 41 (51.3) 10 (47.6) 49 (43.8)
mean value of | 4 51 59 | 138:40.67 | 1.340.65
mismatch no.

URSA : unexplained repeated spontaneous abor-
ter
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ET ORI TH S,

3)  BHAIMEHHT HLA HifkorE4EHE

Figi+ b b RIEM HLA HiE Y 4 7O#E
D ENFIROIFR R L T 5% 51F,
RPUFIT T 2 RHED SRR X ERE Tl
FOEICEALTWBEDTHS S, 7 2T, il
AR ) > BRI G R = F v, RERFO
HLA HUEEDE I & - TREAE & W 2 RHMAIN TS
PPt HLA $UR O IRPIIAIC 38 2 HISEE %,
ERTREE 229 6) & CREFER) JREERE (60 f1)
Z U TR (384 e THRE L. &
B, PLHLA JifkoEEM IR OPURMEOE
WIZERSNEH, o DEFECBWT bR
M HLAFUR Y 1 7O#EESGHEICEZTRD 2o
7z,

Z DGR, TERIEIREE 22.3%, WHERE 3.3% Th
D, WIERH 2 W IR B T JRERE Tl
IEF IR s N CERICHT HLA ik o FE 44
EsDininotz, LinL, SEERERETIE 71.1%
W HLA P 238 2 2 L8 TE, L

Table 3. Incidence of anti-HLA antibodies at the
1st trimester of pregnancy.

normal pregnancy 51/229 | (22.3%)*

(3.3%)*

spontaneous abortion 2/60

recurrent abortion with immuno-

therapy
success 22/26 (84.6%)**

27/38 71.1%)*
failure 5/12 (41.79%)** / (71.1%)
wExp (.01 positive no./case

IR 2 HMERR U T fERI Tl 84.6% L EHEE TH- 12
(Table 3).

IO R, HHEPICBWT, Ry hbbik
RHLA BRI L T2 2IEHE Th % & 7%:H%
L, Ziuax3 25uk (Ui HLA §ifk) 2pEd3 %
FHAD FIZIREMEAME W & IR DHERFICAF] T H
L2 ERRBLTED, L CRBEnEEDEN
BHEBEEMIBLTD, BREVE2®ES5T2 2
LR BRI L o TRIEILEME 2ED S 2
EWTE, T o OEFITIHITRIHER: S 1L 518
MIZH 5 Z LRI NI,

4)  PrHLA PR oM

RIZ, BHAIME I EEAE & 7z BT HLA $ifk28,
B L TR HLA RIS L CHRRZ D TH
DN ERET LIz, KD HLAHURS 4 7
Z[RIE U 7o Skl 5 2t Rz, K HLA$U
JRY A4 712t L CHREEED Y > o8Bk %2 v Chl
AR Y > BRI B =17, $t HLA
PURO RS 2 RE L7,

Z OFSR, RMAIMETICEL S -9t HLA it
ik, classIHiJE (A, B), classIIHiE (DR) &
bick HLA JUEICRRN L DD TH % Z L 057
Eifz (Table4).

5) #i HLA ¥tk otk

Lo L, MRS EICB W TREEREZ &
DR RIE D E L, 5% (recipient) I
B R OFUE I 3 % 51 HLA JiiE 2117 1E
T2 LG R E L v S O — Rk BT
b %, EHEGIE D T, T HLA Hiik O FED
TEURAERR 2B U CARFSERE R &[RRI good risk-

Table 4. Specificity of anti-HLA antibodies developed in patients with
paternal lymphocytes immunization.

HLA profile specificity of antibodies

patient A B DR class I class II

No.1 11/32 w61/w62 wll/wl4 A2, 24 DR2, 9, DRwb3
husband 2/24 wbh2/wbhd | 2/9

No. 2 2/— 35/w61 9/— A24 DR2, SRw8, 52
husband 2/24 wh2/wb2 | 2/w8

No.3 24/ — W55/W59 | 4/— none DRwll, 13, 52
husband 2/w33 13/14 wll/wl3

No. 4 1/26 37/ w60 wl3/wl4 A2 DR4, 9, DQw3
husband 2/11 35/w46 4/9

No.5 24/w33 | 44/w52 2/w13 All, 26 | none
husband 11/26 wbh6/w67 | 2/—
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factor ThH % L I HE L, KX poor risk-
factor ThHzbLWIHMEL DY, HEDO L Z AL
WO RBEIT WD, 2T, PLHLA HifE»ig IR
& o TIRFEN R DD, BIEN RO R 519
2, ERESE LB RS, RYAMET &5
WMETIC B 25 HLA Pk OEE %2, MRk
FEME Y v SRR R &R R 2 Vb TR
L7z,

Z OFER, RMAMETROPT HLA i i s m
FziiF & A SR SRS, %7, MilagEEgs
RE oz, Tib b, L HLA Hiikizhs 1R AN
BATL CninZ LR aniz (Tableb),

T TICRHA E BRIR 2 Rk T 2 Beig D1 EInRIgE
NI THY, RREOESTHE kT
Z A N ik, Z0OPEoER L5 HLA iR

Table 5. Characteristics of maternal and fetal
antibodies reacting to paternal classI
HLA antigen.

maternal serum fetal serum

class I bearing |paternal| control |paternal | control

target cells cells cells cells cells
C’dependent
cytotoxicity of B2 (—) (=) (=)

target cells

binding to
target cells

* (=) + (=)

o

DHEEL TN & 8T, i HLA fifk
PRERNCIER T % L) EEOIEH I3,
BEEN TR W I ERRLTWS EEZ 6N 5,
WITRIZ LT b, AIFSERER 2 5, 5T HLA $ifk oD
FAEWNHIRDPHERF S N TV A EED—DThH 5 Z
EDEH S I E T 5729,

6) PiATA ALY A THURDORH & R

Xiz, HLA HR % 75% L @I gE = &l 3 2,
BEO THilEY £ 75 —ciiad 280094
TAZ A THEOMM & 2 DR REDOWRE %,
MLR-inhibition assay % f\»T1T7% - 7=, %) Lz
DOPEBP R IE I EE S L TunE, BBE
HLA JURA~NORHME T filgy & 7% —@fffukéu\iﬁgﬂ
EIh, TORE, RIBEEEL S OREFIIIK
Bynokinbd 2 Licik b,

MLR-inhibition assay @ #& & 1%, stimulator
(k) & responder (F) OHURMEIE S HE I
MLR 33856 &, 2 LT, SEFRER ORMAINNE
A 74 4 7 A4 THHEPEES N THuRIE
MLR »Mifl s Tman Tl % (Fig.5). i1 7
A48 A4 7RO EMEOMFEICIE, HLA-DR
FATDREREEGDY) V8B E v,

Z DFER, SRR I VFEINTA TA
I % A4 FPRIEKR HLA-DR PR IR TH D
(Table 6), #Z& L7z 9 flrh, Hif 74 4 5 4 7L
EOFEE & Tz 5 BTl 2B DS ITIRKERR 2 BE3h

mother A24/31 B38/51 Cw7/— o . . o3 -
class I type father A11/26 B35/w61 Cw3/— L, BES MDD ST 4 GIT I3 G285 BE 1
control A29/29 B44/44  Cwd/wi b7tz (Table 7). 2D Z L3, HIRFIEAORHALL
appiication of appiication of
aateenal T cells  postimmnotherapy paternal B ceils inhibition
as responder celis  maternal serum as stimlator cells a3 resuit
saternai
redcting T ceils ti-1d Abs
o paternat HiA conplement
antigen
mater (+}

mn-reacnnu T cells
to patemal #LA
ant igen

Fig.5 Method for detection of anti-idiotypic antibody against autologous T-cell receptor.
After the complement-treatment of patient’s lymphocytes before immuno-therapy with
patient’s serum, one-way mixed lymphocyte reaction (MLR) is performed using radiation-
treated husband’s lymphocytes. If the anti-idiotypic antibody to T-cell receptor against
husband’s HLA antigens exists in patient’s serum, MLR-proliferation is inhibited compared to

the case of absence of that antibody.
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Table 6. Specificity of inhibitory activity with autologous

serum.
stimulator responder proliferation (cpm+SD)
phenotype phenotype patient control

HLA-DR/D HLA-DR/D

2,9/wl2,13 wll, 14/w5, 9 11,726 +3,484 20,198 3,111

(husbhand) (patient)

2,2/wl12,12 6,011+3,055 25,327+5,434

9,9/w23, 23 10,555+2,706 19,052+1,272

4,4/KT2, KT2 17,808 +2,774 19,534+4,295

wl3,13/w9, 19 22,529+4,427 18,745+4,566

MLR inhibition p <0.05

Table 7. Summary of existence of anti-idiotypic
antibody.
case pr}fgnancy outcome of anti-1d ab
istory pregnancy

No. 1 0—0—3—0 successful (+)
No.2 0—0—3—0 successful (+)
No. 3 0—0—3—0 successful (+)
No. 4 0—0—2—0 successful (+)
No.5 0—0—2—0 successful (+)
No.6 0—0—2—0 successful (—)
No. 7 0-0-3-0 failure (—)
No. 8 0-0-3-0 failure (—)
No.9 0-0-2-0 failure (—)

BWHEPA TA A5 A THEBFEET 5 2 LT
IROMEFFICEETH Y, TOHATA4 514 7H
FITHL HLA iR OBFEFEIC L VFEINTL 5 2
ERRLTWSBD,
N iE Bl

TS PURE R IR LS 141
%73 (Table 8) . FEFIX 3 [AIDITFIRYIEA H AR i EE
DOEEN & 2 FFRMEERERATD Y, INEE
A7) ==Y TREICTREDR NI L Z2HE» D
TR SRR & HeA T U 7o IR D BN % A 72 708,
FIROETERWETH > 2. 7 O, BHAIME
iyt HLA ki class I H1J8E (A, B, C), classII
PR (DR) & bICELEI N WD, EEINTD
ZOPMIFBENL DTHY, iA T4 X5 A7
PiRZ E o S L B R o7z, ZORETHR
EMEZ4ECZ 572, LIES &, BEOME
W2 1T, SRS WU TH HLA $ign

> > >
L_.k_.bk_.,

AN, IR TS, 47
A FF A THERLFEINTETC, % OEREE:
WL 7z,

Fixb b, §i HLA FURDEED LW, B 5 W0»
Wb THPURMME L, BiA 74 45 14 7Hifk
MELAINE WEHIRIIREICKD S 2 & 2R
BRI IERITh 2 L Bbh s,

8)  SIEFRYIEIRMER RS O — WA

CZEFTCOMPEBRIET 2 L 1) IEHEERE
TIREWHEE TR o 55 HLA §ifk - i1 7
A & 54 THURDS, WEFITIHIZEAEFELT
Wwighroiz, 2) SEEEERIT T A2 LIcLD,
Z S QEAEMEEETRERER T b IEHE R
BILL bz o OFifk GERLA : blocking anti-
body) ZFHE S 3 Z LN T, 3) HEbitkz
P LUBTEGTIXEERICHERSHER S 1,
Flcizephicznz2@Bokirolz, 2212, HLA
PUFER OB 2 I E DR ORI BE < B
boTwa Z st ikoTz.

HLA FiE 25 72518 Bk D HZ, BR
MRS TRMRICA S, BHERY »oSETIx, BRI
) VNERICN T B IEINE D FBLIT 2 28, ] T
D 2 SERDIEMEIC & D BBRADBEEDKIRCLD
na. £/, i HLAJiED 20 ix TV > oS8k
7Y =T 2HA4 TA A4 THEL, Fh
5 DI 2 (Fig.6)., 20k, £9
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WERTIERD RS 5 b b Tld <, TOpEL



238 M

o

Table 8. Therapeutic course and the production of anti-HLA anti-
bodies and anti-idiotypic antibody.

immunization pregnancy A, B,C ab DR ab anti-1d ab

+ 0 0 (=)

+ 0 0 ()

+ 0 0 (=)

6w 2 0 (=)

+ Iw 2 1 ()

abortion 4 2 (=)
+ 4 0
+ 8 8
+ 8 8

+ 5w 16 4 ()

+ w 32 16 (+)

+ 9w (successful) 64 32 (+)

-
anti-idiotyoic
antibody
fetus placenta maternal |ymph-node ,1\

| ymphocyte ‘
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Fig.6 A segment of possible mechanisms for the maintenance of pregnancy.
In maternal lymph-nodes, immune-responses occur against fetel antigens (lympocytes) move
into maternal circulation through placenta, and then produces antibodies and cytotoxic T-cell
against fetus. However, anti-idiotypic antibodies as inhibitory regulator to those effectors are
also introduced simultaneously, and then the immunological attack to the fetus may be

prevented.

%23 2 MLR #IHIERER OFE R & I IRIRHR & O
MICREEMEN W e DMED DY, Ty~
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JRFEM B X OB E H 2 VI RIBREE
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FRARBR AR V& o« A — BERER - HERE e &
DI, FEFEOEE, EEbiEOEE, %
ERZDOWTHRERIT-/z. 2L T, ThoDFER
DT RTICEERN LIS, Wb 5 FHEAHD
WEE LWL, SeEfkoMn e Lic, $4bb,
b BBAEICHEE 2D 5 O TRIEFENRETH
%, L OZMIRBEREE TR TE I, A2k e ko
Twab,
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booster immunization

2wks interval, till 12wks of pregnancy

{5x10" lymphocytes of husband, intracutaneously)

Fig.7 Schedule of immuno-therapy.

Lymphocytes are separated from husband’s peripheral blood and inoculated intracutaneously
every two weeks for three times. And after the pregnancy is established, booster immuniza-
tions are performed by 12th week of gestation.

Table9. Reproductive performance of recurrent
aborters with the immunotherapy.

no. of abortion | successful | aborted | success-ratio
primary aborter

2 times 163 30 84.5%

3 times or < 69 21 76.7%

2) USRI D FE

Fep 5 RRYMAZEE L, Ficoll ELEEELEIC T
Y UNER BB, 1RO & 5X107 DV o XER
EEERNCEET 2. E5A 7Y 2 =i, 238
M 3 [EkE, = O®IEREZF L, IR
IARIZFED & GEF IR 6 #EH) booster & LT
EEERE 2 R 12 38 % Tf7 - 72 (Fig. 7). 1R 12
HEeSehiET 3013, FOEICBBEES T
TR DBRET 20 6 Th 5,

3)  TRFERE

(1) kU o ERGHE

JEFME AR B k BB 3 % IRRER
&% Table 9 12", HIFE TIE 84.5%, BETIE
76.7% WZITIRZHEFF 32 S e TE . ZOHRE
MERFSRIZ, BTIR U 7o DREERR O R BIEIRAERF R & 5
REWVWLDTHY, HEORGHER EHETEZ
éﬁ,%vyﬁﬁ%%®ﬁ%ﬁ%?wam%§

LRbNA, B, R UNEKBEIC L 3RME

OB (TVIVF—KIG, HIREHHE, Sk
H AR 28 (HWAEKE, L)
BB o T,

(2) EFE3HY v FRBE

KV VNERIREIC X D IIRIERF R R W EIXE

Table 10. Reproductive performance of refractory
recurrent aborters with the immunother-

apy.

no. of case successful | aborted | success-ratio

primary aborter

34 16 5 76.2%
secondary aborter
18 1 6 14.3%

refractory aborter: aborted case in spite of the
therapy

Z, %8 15-25% DIERIIT & SICIRERMED XL
TED, ZRSEFOFITIZRY > BRIEE TIX
PLHLA PR EFE L BRr o7 b OBPFEEL T
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SR EERNCN U T 3 & Y oSk &
T2 LWLV REILEREEED ZRAETTo
7z,

FORER, RV SERTRFE T Lo h
HLAPEBE 3 HEOF NI LV FES N, FHW
U fifi % e e LS 7o E B TR IR DS HERE S 1L
(Fig.8-1), # L CEL & iz HLA Fifkid R
HLAPUFICH U CREN L b D ThH-o7. 53
FHV VNERIZ K o THFHEHE S N h o THERITIE
¥ 7o FREE I - 12 (Fig. 8-2) . k HLA $iE % A
TUIIRRBE3E) SFROBEIC k5T, K
HLA PR R 2 PR D8 & h 2 B % 3
T AEBNLITIIE WD, BEF S L E3HEPE
DR, B 2 WITERI 2 E LB D
ShifERICE VR (BRIR) PURICHT 2 Hifdkss
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Fig.8-1 Incidence of anti-HLA antibodies and the outcome of pregnancy with third party’s

lymphocytes immuno-therapy (case of maintained pregnancy).

Immuno-therapy was introduced because of previous spontaneous abortions recurred three
times. After the first immuno-therapy, abortion occurred without the production of any anti-
HLA antibody. Although second and third immuno-therapy using husband’s lymphocytes
were performed, the pregnancy outcome were failed and the antibodies were not detected also.
Then third party’s lymphocytes immuno-therapy was introduced, anti-HLA antibodies that
could not be produced by husband’s lymphocytes were produced continuously soon after the
inoculation and the pregnancy was successfully maintained.

% : anti-HLA antibodies specific to husband’s HLA antigens.

O@ : anti-HLA antibodies specific to third party’s HLA antigens.
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Fig. 8-2 Incidence of anti-HLA antibodies and the outcome of pregnancy with third party’s

lymphocytes immuno-therapy (case of abortion).

Immuno-therapy was introduced because of previous spontaneous abortions recurred three
times. After the first immuno-therapy, abortion occurred without the production of any anti-
HLA antibody. Although second immuno-therapy using husband’s lymphocytes were perfor-
med, the pregnancy outcome were failed and the antibodies were not detected also. Then
third party’s lymphocytes immuno-therapy was introduced, anti-HLA antibodies were
produced, but transiently, and the pregnancy was aborted again.

* : anti-HLA antibodies specific to husband’s HLA antigens.

O@ : anti-HLA antibodies specific to third party’s HLA antigens.
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