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TR OFELH, BMEHEIfTONLG., 2O,
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XN b EEMEEAEURE(MHC) 7 9 A 1HE,
CD4'T M IcBmEI NG 7 5 A NHEHICHKE
LTBLT, B DRFEIEIFEX T W,
— Ji, # E A K EE M M (extravillous tro-
phoblast : EVD) I 5~ T2 ICEE S5
7o, ERDEIICFERBHNICBATS. &5
2, EVT Mlifgid 7 & Bk OV %5 = B L3k
YRS AH T L THRERBENO M % ¥ s
o, EIRMEFFICEELRRELRZT. TOEVT
MR D MHC 7 5 A MBI FAE L v 2,
MHC 7 9 A 1HETH 5 HLA-C, B L " MHC
7 5 AIb LI TadH 5 HLA-E, HLA-F, HLAG
BRERHALTWS. 2%, BRIIBEKORERE
DREN T FTH 5 BHEPUR (MHC S5 DB /§
¥ — A E -, BHRRIERERED O OBERR % bl

HLTWAE, LA2ALLRAYS, FRAZFTEATS
ThHy, ¥4 I AV EORERF D R I8
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FERE3 72 o B B B 0 13 M BRAE S L3 AR i Hp
ORI ERESEL Y, H70% % NK#iles s
O, KM CTEARE 25 T HREDHTH 10~20%
THY, BRHIBRSIZEAEHFE LRV E W) 55
LRD. MAT, OB LBAEOREHY
MBI RENAE LuE, BIBEHRISEZ VfEL
HIEbbhoTnh, AERTIE, NK M,
THIRLICER L, #hEFhofiieics i 2 TR
- RBEHRICEDLLIERERBMT L LT, &
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[ 1] CDs6bright NK M9 7 & v b

THY, PUROFEER MHC IZH#E S oW ClE
B A IV AN G U7 SR BL L 72 PuE
PHRPEICIR L, BRI L B 5. NK Mz
AR A7 & T IHUREE O T2 BERNICE B
FAET 5. K IILNKH KB D 95% X CD16*
CD56"" NK #l fiz & %% @ CD16 CD56"**NK #il 2
D2o0% Ty Mo N, KK CDI6
CD56""NK Mg id 58 R St 2 ond. — 7,
BiFEIE NK MIfe 72 v MM E kK& Bk
h, CDI6CD56""NK #i A2 #»%10~20%, CDI16
CD56™**NK M2 70~80% &, MG EED

- K CDI6CD56™ NK fila s A BIZH WV & v )

M E oY, 512, KmdB & OB % B NK
M2 BT B85 R T OB F I O 5,
KM NK & BHEBENK IZERI L Tw 5 #EE
T2 RO LN, NKMEOZELA LRI 5 <
5L TWaAIZE0hoTWn5EY,

Fd 7% NK B 2% i diR A #5123 < B 5 L,
CD16 CD56™ " NK Ml 2S i ik Al FF IC BB 2 & &
LA TH-7. FIT, LTS SITERMM
B L OBEEH o CD16CD56™NK #i f 2 4 1
A VEBNST—-UROUTO4O0Y Ty
M T, EWEEIREE, BRTER, FEEIRAE
ZHEBLZ(Th1 Y4 b4 v 2533 % NKI,
Th2 %4 b h 4 ¥ % FEB 3 5 NK2, TGF (tumor

growth factor)-§ & % 3 3 % NK3, IL (Inter-
leukin)-10 # 3833 2 NKrlfilg o 4> D 4% 7
v b1, KM CD16 CD56™ ™ NK il fz {2
BWT, EHEFREICHBIT A NKrl # = 13
221+150% TH b, HRIWE D 64+58% (p<
0.005) B X eI D 32+35% (p<0.0001) IZ 1t
LAEICEMEEZR L E512, BEECDI6
CD56™NK fifglcBW T HFEKEDOMRET 217 - 72
EZA, NKrl MilaRICHEELREbE o7z d
DD, NK3MEA192+91% TH Y, HARTE
D 12%25% (p<0.0005) ICH LAEZICEMBEZRL
7. 2F 0, NKHIlaY 7y bOBER»S, EF
iR D CD16 CD56™ " NK Mila D44 A 4 ~
ZEBIIRA M T TL-10 %3 NKrl #ifa, Bk
(JAFT) Tl TGF-p 283 NK3 Miflgss, HIRIER
WCHLABEE LI EPFHASL o727,

KIS, IEEEREEICHE S N5 KA NKrl
FaB & UM% NK3 Mg s, iR DRV E Y B
X OB A HLA-G1 (HLA-G1 & i3 S5 A0 i As
ZHT L IEd L MHC T 1), BRHRORE
MR ENZERTHICI-oTHEINL %
et L7z, Hik& LT, FERZEORMIM & 1
WAk A 58 L 7%, IL-2(Ing/mL) B X R IVE
VE(Z A bury, FaraAruy, b MER
T Fru¥ry, FusrsFr, iHER HLA-GL)
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% p=0.007

Control hCG
8 CD56 brisnt NK ®CD569™NK

[ 2] hCG/Progesterone (& KM CD56* NK Hilfg A
5 NKrl (IL-10 Bgtk) 2 #8

Progesterone

FENENERBBWICHEML, THHEBEEZIC
CD16CD56"NK il f2 8 & U CD16 CD56"*'NK
MBI BT A M AL VRN =V BRITL
2. FarA7arE 10°EIVIERECUE L8
&2, CD16CD56 ' NK Hilfig » IL-10 F 3 (NKrl
NDOFE)VPAEEICLA L2 (p=0007). —H,

CD16CD56™NK Ml Bg i X IL- 10 BB 0 A & %
LREZRD o7 kI MEEH TS N
YU QLB R (20IU/mL) (2 i, A B 7 IL-10 33
| A 43 CD16 CD56*"NK #fl iz (p=0.0004) 3 & OF
CD16 CD56™“NK #lilz (p=0.009) 2BV T 5
N7z (X2). 2% ) NKrl Mg~ FE IZiZ T
FAFaryBEITL MREETF Fho ¥ riE
BERREER-FTIENHLLE RS F 2,

TurAruryBi0e MEERITF FroEY s
13 NK1, NK2, NK3 fifa I IZB 2 5 2 2 h -
72, RIZ, a5 2 F % 20ng/mL EEECHLE L
A, AES TGFBREH LA (NK3~NDF
) A CDI6 CD56"" NK Ml B2 (p=00013)F &£ O
CD16 CD56"*"NK ##fl 2 (p =0.0073) IZ B\ TR D
b7z I, WA HLA-G1 % 50ng/mL iEE T
WL L 72. HLA-G1 iZ CD16 CD56"*"NK #fl i o
TGF-B R Z A HIC LA X425 (p=0014),

CD16CD56""NK #if2 » TGFBRBICIZHE %

VURIY T AL 2187

p=0.0013
I 1
() p=0.014

- | 1
2 =0.0073

20 1

15 1

Control PRL sHLA-G1
8 CD56brisht NK # CD564mNK

[ 3] PRL/sHLA-G1 i A # 1. CD56* NK #il §a %> &
NK3 #ikd (TGF-B Bytk) % 358

52 7%ho72(X3). NK3ME~DFEIZIL, B
HIEDSFEE T A T U T 7 F v B X OREREMES
BEET S HLAGLBPEETH L I Lhbh o 1.
PEXD, IEFHEROBER NK Mk, HER
LR NK f#ifg ¢dH % TGF-B %3 NK3
Mid X OV IL-10 B3 NKrl Mila A B ESHE %
R 2 EDbhrodz. 61T, FNHRENHIK
NK fifgoiElc, 7usyr25uay, e bMEERDT
FRFba¥Y, 70575, HLAGl 255§ 5%
ZENHOLNE R ST,

2. CD56™"NK#ilaIC L2 HREFEA H=-X

L

W& NK Mifa o EZE 28 & LT, EVT ML
DOHIEAH 5. Ak EVT MR ENLBO X
I RBVIREEEL oML TH B 5, FoiREIE
TEBEOH /I ETTRAELOD, ZZTRE%
14 5. BT o NK M G4 R 5
WCHEERBEZ R LY, BLEE NK MR S
EENBTXEHNA Y THHILIB L UIP-10
(interferon-inducible protein-10) 28 EVT #ll 2 2
HEABICHEBRT LI LPHMEINRTWSY. b
DTk L, EHWFERIZIE CD16CD56™ NK #ifa
PBRIEAHMICH S EREEEL DA LT, EVT
REICHLECH EEZOND. —HTHA IS,
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Perforin Granzyme B

B RER

[X1 4] Granulysin BsPERRE S 55 BEREBI O IR 5B IC 5B 1&

H AR B I O NK3 % NKrl #l g 0K T 235k B 3%
BIcHETLEEL 00, RENHIK NK
ML DWW & - TREMIHEIL S N, KRk
BEM D355 v CD16 CD56™ " NK Al H’é’, DM E
HZEEPRRZ 2O TIE VD, LR E T,
ZZC, 9O NK MO M =M 5w
AL CTd 5 Perforin, Granzyme B, Granulysin 3§
BAEFETR, BREEES THET L7z, Perfo-
rin, Granzyme B ®3#iE, [EWELR HREE
MICEAELZRBHAOEZRAD L b o 72,

Granulysin ZEH % B R IEERE B B W TIEE 4T
RICHELARIIEL, BIZEKRBIBIT
Granulysin F PE #0851 F % IR 4R @ 60+ 13 8/
HPF (2L, BT 218+82 fl/HPF & H &I
BWiEEME LN 72 (K 4). Granulysin (R85
EMTHD Wi NKHRPFEERT 55 WHE
W R TThBID, BEED ¥ 3K H
i+ % Granulysin 3¢ 31 % Flow cytometry (2 T &
& L7z, Granulysin #31% CD56™NK Hifg 1232
O H, CD56"NK i< CD3 Btk T Mifizid
BEAEREREZRD LD o7, 72, Granulysin
Fatt CD56™ " NK Ml = 13 1E % 41 4% T 202 +2.9%
Tho/tDIIN L, BRIKETIZ 338+64% & F
BICEMEEZRLE(p=0043). 2 F 1), BRFEEIZ
B} A Granulysin FEH & CD16 CD56™ " NK Al i

WFERTHALZ EBHLNE o7z KRIZ, WE
BARIZBIVT 5 Granulysin BBORBEZ AT 5
fed, Y4 b5 F VEVII = —)L
Granulysin ® 2 EREMHBEREB EZITo72. T5
&, Granulysin #3225 EVT M G IHERN) 12
R EIND &) BIRIRWRERME Oz EVT
M BL X Granulysin 2 A L 2 W2, RO
Granulysin (& CD16 CD56"*NK Rz (2 B3 %
WREMEAYE V. Granulysin BtE EVT #Mifa# kb
K95 &, IEWERTO05205/HPF (2% Lt
P JE B ¢ 3.7+0.8 fi/HPF & A & 12 (p=0.0083)
Granulysin FFHEMREA % { 3o b, FkOBE
BB TH cleaved-Y 14 b7 7 F ~ 18 fifk
Ra Pt EVT M (B8 7 R b — > ZHH) A3k 2E S
BICHEBEICEMEERLZ(p=0015). 2% Y, EVT
D7 R F—3 A& NK 5 5 D Granulysin # A2
LoTEI > TR IREIVRE N2 KIZ, in
vivo \Z B} % Granulysin ® EVT ~NO# A % in
vitro \ZCIEAT 5 72912, AN LEERB Mk, 5
&R ) » 3Bk % 438 L, IL-2(Ing/mL) &35
(2T 24 BRI 343 28 L 72 (Granulysin %31 % %2
PR \ZCHERR). TNODOPERY v 3%k %
EVT €tV 5 4 ¥ TdH % HTR8/SVneo M i & 3
B EAT, U U SERE PR - BRZER1C HTRS/
SVneo LA @ Granulysin BHEWat L7z, 20
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Granulysin[Z &3

Perforin
TNForNE

TNF-a pathway
(Huppertz B) FasL

Fas-FasL

(Mor G, Matsuo) 7,_I_: F_:/Z

[ 5] NK il X »EsE

#E%#, Granulysin % %3 L T\ 72 \v» HTR8/SVneo
MR, S5 3E 12 B A & 18 RIS T T,
HTR8/SVneo M M2 Granulysin F& 31 A 84 ik
L, 24 B B # 121X Granulysin #¥ HTR8/SVneo
MEENICER 2RO 2. SHICNKHMBE» S
HTR8/SVneo Mg~ Granulysin B A X 7 = X
LW ONZT 5720, VT UVAT I VERW
MRS EERRB LY, avhF~<f v %
F > 7z Perforin (NK #i g o 53 i A B A L2 B 5
TH)VHEEREZIT- 72, ZOE, Granulysin
DBAIIINKMEE EVT il o#fis L O
Perforin B TH LI ENPLNE o7z D
E XY, RENRREORT UEER T,
NK #iAg 0B 2 G AL 252 2 1, Granulysin 3§
HENKMEA2AEVT filsxZ B8 L, EVT #ilaz 7
RIF—=—VAZEOEAZEPHLNE 2T, 2
D &id “BHAHER" o NK#ilghs B T
HHIERER MBS EEFEME 2 EELET S
CEEEFTHMOTHERHLZZLOTH LY (M5).
P & D RFRED 20~30% 1< NK A5
(40% VL) R THEFADRD b, T s DIER]

TIRITHE LAy lc X 0, REBLo Sy Y
MRBREEHBELCWAREEH 72, s
DF— 1, IEEERIZ B TRENSIR NK #
FAA T 5 2 &, & SICTHERESTIZhIE ]
B NK MR AYE T LBV HlfE E5% % > NK
MR MEFEICHGTAZ AL, Zh
HE b LI NKEW & IR OBRE BE L
72, MRITLUBAREE/N KRBT OBE 175 %D
s, WO ANEIERKZ#F7:4w NK Gt
BB 2861 CTHY, AFuL FRR(n=26)B &
R Y SERGIERE (n=2) #12 NK % % 3
L7z, Eohh s, HES NKIEEET 2]
Bl & GBS NK IS IEK T8 7 Bl U gRp D)
Q2 HLBEOGHE)ZEHR LA, NKIiF

IR TRETIZ 361(43%) TH o 720123 L NK

WK TR T2051(95%) & A B RERIIEIES
N7(p=0011). ThooZ & kb, KM NK
TS AR R ST B 0 B TR R NK IS LT & A
DWBZRIZTTEEZTBY, 250f FRIZE
ORBEHFIEIRTFHREUAE L2 DEEZ LN
b, EHEOHIEE T HREOEILEZED, S5k
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| kmmcn-174Em
$ 1 @
3 @
S~ 9 #
X @
T e e A
¢ - £
- ] [
JEIEYR (n=11) HEFEIZHEH =300 SEFE2ZFH =100 BEFEIZHEH v=12)
10 7 2=0.009
S
A
B
5
0
(6] EREBTIIBHERY > 8BRIC TL-17+ 9125880
LG EITO FETDH 5. SEERZ b OoMEE THlE REL2ERIES

3. ThHi7 HBEOREADESE

INT THRBIEIZD DS NK HIIZOWT
BMELCEL Bl EHIC, EEREOT
w"THDHTHREBERY > 88kFTIE 10~
20% FLEE & RREML & D B S ST B A8, 4T
PRMEFRICB T NK MRS S & D5 Rl X
5 5. THlSHERELZ R % Thl Ml #
HREZ TS Th2 MIlRICKISh, ETh sk
WEzHAETLHDICBEE2KXEYT 5 Thl Mg
WAL, Th2 MIBEAMERIIC 2 B 2 & THIRASHES:
XNpEEZLNTELY. LAL, Th2HA + 7
A CThbIL4ILSILY ILI3E /v 7 7 b
L7z XA TH T RV T 5 Z &%, #Hk
B Thl/Th2 /35 ¥ A IXEEE LA Th2 B2 %
SHRVWI LT, hoRBEROBGPEZ ONTE
7z, ZOW TR S IEHZ B 7005 T M
(KIE)THHH, —FHTHEY Y~F L E0BEE
RIERCUF A ERZ A L 72 BRI 5§ % Thl7
MR IL17 FEH CDA B~ v X — T HiIfE) b
HEBUTTBY, 4 d IL17 2 YEEEICEE
THIEEHHELTWAY, BIREWZ LI, Pk

Th17 Mile7s, HBOREEHL S5ET 2. O
0, ALS— THIN ST ¥ A4 1% Thl/Th2 »
© Thl/Th2 Hl#4 T M/ Thl17 M~ & L5 -
TWDTHDHYY, 22T, 41358 T ¥
& 312, Th17 ML oFiRp O LR R ENIZ o W»
THGET L 7=,
FFWDIC, KAMB & OB KR mER I 3B
A IL-17 BB MRS U7, IL-17 583, %K
B L OKMIIEIZ CD4 Bt~V 8— T Mg D —
HICED Bz As, CD8 RatEM et =4k T Mk <
CD56 Btk NK fifa 12 idiBo b dr o7z, K
(2, TR = RIS B0 A KRS I Thl7 #ik
REMFT LA, HIRMBZELT12% &
BB RO Lo 2, F—RICBIr 5
KRB X OBLER Y ¥ 285k Th17 Mk T
1, KR Fr g9l 1.1% (04~29%) 126k L%
fECld 32% (04~91%) & A9 IZE AL Thl?
MBS ERTBLIEN Do (X6, p=
0.009)". Th17 MM X RIEERIZED D Z &R, i
e Thl17 MEARERICER L LT VwE W)
ZEAs, Th7THR L BEDEGIZOWTKIZ
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0=0.038
40 I | 150 7
o =0.89
n . £<0.0001 °
T 30 - | m
= ' 8 E 100 °
ﬁ @ S -1 o
5 20 b §
£ ° &
M-
= e g0 ]
=I! 10 ,m:(
Q

(n=10) (n=7) (n=10)

ERITE BEHRE ETHE

0 20 40
IL-17B5 M MR ER(/HPF)

(1 7] IL-17 3 HEATWE TR L, WrhikRE L F S

MET L7z, DI IL-17 B A E#H TR L OH
SRIHE TR 5 &, IL-17 BB EFHFR TR
EAERBO LN Do 72hS, BRMERTIEAFIR
B X OIEBFRTRILIC IL-17 M2 S h
7. SHLICHAREBENZEERED X 0EITH
PEW T CRRE T 5 &, TL-17 By 7 40 i 2 (8 /
HPF) I AEATHLE Tla 924 7(0~34) & IE# iz
OHRRME OO~ 2D I LAEEICEMEEZ R LA (D
=0038). —7F, FERIE L IEHTIROBIC IL-17
BRI AEREZ I e » o7 Mz <, 1IL-17
B ERoOBEERNTTH A &0 5, IL-17 MilE K
LR PR OMB AT L2 L 25, FHBR
$70.89, p<0.0001 L AEZIEOMBE % /R L 72 (K
Y. PLEBETSHE, Th17 MBI ETRERE
BlOARIZBNTHEBEEEICHML, Pkt &
&I Lnn, FMEICBIT LR % HEHE
N2 G TN S Bl YA S/ N 2 % Rl £
7z.

4, HIEME T HRIC X B IR IS & READES

=

IERMERICBE T A REMRICE LT, HEHE®
Wi A HE X N7z Aluvihareetal i3, T
MilZ % K#H$ 5 BALB/c nu/nu < 7 A2 BALB/
cDE) USEREZEIM L 728 25, HIRASB L
MR Shho2h%, CD25 MY v/ k%
EELVY) UK ERMT A L, 7 OER TR

FENHE L7228, FRERCIIHEI R a0
LERHELZ. $hbb, CD25 Bt (s
T Mk, 15 L T Mg, —&Bo NK Mifg) 2 k< &
FOERDH . LW E 2L 72", k51,
BEO S REMHERZH Y, BE~ND ML T ¥
A% FHET DS T MBEITEEL VO
FENELEE 27, FRBIC, #xbe PoIE
WAL R T id CD4"CD25" Kl i 4: T Ml 288 5
%085, RERITIZIEEER L~V F CHIBEN: T ik
PR TLHEE2RELLT. 2F 0, HIEAET
MRS HEHIRMEFFICE R THH &AL b, vT R
THEENLDTHEB. FITHRLIE, HENHET
MR 7 D iEgRIC BT A xE 2, ISR T 5
72, Gl T MR PERR R E 7V 2 VER L 72,
FHikid, M BALB/c v X & C57BL6 ¥ 7 A %
REL X, BRICTHIE#ERZZOM Y 212
CD25 %€/ 7 u—F ik % ik 45 H GEIRHD)
B X O 75 A GEIROED ISR S35 b
DT, CD25E ./ 70— F LHARERE% 01, 0.25,
0.375, 05, 1.0mg/body TZENZFhIxLE. L7z, D
AR TEAREETHRREI2Y Y a- v
129+09% = 3t L, 123+1.3% (0.1mg/body),
104£20% (0.25mg/body), 5.1*25% (0.375mg/
body), 22%0.3% (0.5mg/body), 2.3+0.9% (1.0
mg/body) & IEEKFEICKT L. 20RO
FEH T 0.25mg/body D 28+46% T TIE, HEL
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B THRAR R HiCD25H kIR 58 7 O EIR(9BALB/cxPC57BLE)
(% 0 0 0.1 0.25 0.375 05 1.0
15 p<0.0001
| I |
0 T {Fo.om 0018
5 eI R
03 22403 2.31+09
o 0?5
< 00001 P < 0.0001
R I il
TREEE®%) ' P= 00038 !
£< 0.0001 1 .
100 — '
80 — £< 0.0001
£=0.0011
60—  JEEIETIR ! )
40 —
20 |
0
36+ 12 57+ 28 53+3
(n=5) (n=10) (n=4) (n=4) (n=5) (n=9) (n=3)

(One-way ANOVA)

(F18] 7wtk C oMY T MILK T X9 2 58

QRBPURRIER M Treg(PA-iTreg)
DFBY >/ E TN

@PA-TregDFEHN~ D E
CORe/CORSKMS

i UMZAS i}

L0 @PA-Trogh FEAT
() BmMUSEMRHIC

ORBPORBHRRDBH
(RIEHRBBH I TRRPA-Treg)

(B4 9] HIEYE T MK ERRMERE € 7V

WMERD LFIZEED %2 H o 7255, 0.375mg/body
LB T 13 36+12% (0.375mg/body, p=0.001:
a2y bha— ), 57+28% (05mg/body, p<
0.0001 : ¥z > ba—)), 53+3% (1.0mg/body,
p<00001 : 3y > ba—)V) L FERRERD L
AEBDH2(X8). —7F, BALB/c ¥ AD R
RIZx L, CD25E ./ 27 u—F Vhifkx 5 13 Hl6H
HTHREELZI Y PO — LD 11.7:14% 2%
L, 29+12% (05mg/body) E FEEICWP &5
B, MERIIIEELY G2 ehol. 0% Y, FR
iR L 7 TIERO A 5, HlEH: T Mok
ERBPUR O L, KB I B~

DORIBFBEFOFTEICH S LHEINLY. £ T,
B4 13 BALB/c w7 A & M C57TBL6 ¥ 7 AR
fiz, HEDBA/2< W AIZEE L CEREZITY
L7 Zo¥EE LT, 1)DBA/2 <Y AL
B4 5 Misla #iJ5 13 BALB/c =7 AAEH L T
WhwZk, 2)Misla HtEZ2 %3 % THilEE
HIZ VR6 R E WO BAIOZHEARTH S 2 &,
D2HENPSTHD. 2F Y, VP6 Btk Bam~—
7 — Ki67 # 33§ 5 CD4"CD25 Foxp3 ' VP6 il
Raid, BGRB8 Pus 2 58ak LI EL & 7= il
HTHREE LTHETESLVWHZLTHS.

CD4'CD25'Foxp3 VBR6 g%, #Lik 35 H (5K
AH) 55 H(EKR]1IHBK OBERNY »/3E 2
BN L, #E4R 55 HUARECHER T = Icm L Tw
720 —F, Th o OXBPUREFF RN HIEEE T Ml
MR S ORLEY) Y SEHICEMIML 2o
7. 2D, FREOTER/MY oEICCHA
JEAF R T MRS ML TWwb 2 L AtH
Shblrol, FIT, XBPUEOZBRIBED
EOWMICEoTHRENDIONERET H720,

M~ X ORER B Z 5T %) BE2ITVY,
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Synopsis

Introduction: The process of pregnancy must include mechanisms to prevent allograft rejection,
because a fetus is a semiallograft. Some mechanisms for the maintenance of pregnancy have been
proposed. For example, villous trophoblasts do not express classical major histocompatibility com-
plex (MHC) class I and class II molecules in humans, and human extravillous trophoblasts express
only MHC-class I molecules such as human histocompatibility leukocyte antigen (HLA)-C, HLA-E,
and HLA-G, which are specific ligands for uterine natural killer (NK) cells. Additionally, decidual NK
cells produce a number of cytokines that promote trophoblast proliferation and differentiation, as
well as angiogenesis factors. NK cells, however, sometimes have cytotoxic activity against fetal cells.
Cytokines play an important role for the maintenance of pregnancy, and dysregulation of the cy-
tokine profile induces abortion in mice. The old Thl/Th2 paradigm has developed into the new Thl/
Th2/Th17 and regulatory T (Treg) paradigm. Previous data showed that regulatory T cells play an
essential role in the induction of tolerance to paternal antigens during pregnancy. And, a reciprocal
development pathway between Thl7 cells, which are involved in inducting inflammation, and regula-
tory T cells was also reported. In unexplained recurrent spontaneous abortion cases, the proportion
of decidual Thl17 cells was significantly higher and the proportion of decidual regulatory T cells was
significantly lower compared with that in normal pregnancy. Therefore, the balance between the ac-
tivation system and regulation system in maternal immune cells is important to maintain successful
pregnancy.

Results: First topic is the cytokines expression profiles of CD16°CD56"**NK cells. Normal pregnant
women had the significant high numbers of TGF-B positive NK cells, NK3, in decidual lymphocytes,
compared with that of spontaneous abortion. Additionally, the significant high numbers of IL-10 posi-
tive NK cells, NKrl, was also obtained in peripheral blood lymphocytes of normal pregnant women.
NK3 cells were induced by prolactin and soluble HLA-GI, and NKr1 cells were induced by human go-
nadotropin and progesterone in vitro. Second is the direct correlation between extravillous tro-
phoblasts (EVTs) and CD16 CD56"*"NK cells. The number of granulysin-positive CD56"**NK cells
significantly increased in the decidua basalis in spontaneous abortion, compared with normal preg-
nancy. In vitro study showed that granulysin- positive decidual NK cells attack EVTs; subsequently,
the decidual NK-derived granulysin actively accumulates in the nuclei of EVTs, causing the death of
EVTs due to apoptosis. This is the first report that maternal decidual NK cells directly attack fetus-
derived EVTs in human. Third topic is about the role of Th17 cells in spontaneous abortion. Th17
cells are involved in the chronic inflammation and infection. IL-17" cells were accumulated in decidua
and were detected in decidual CD4" T cells in spontaneous abortion cases. The number of decidual
IL-17" cells in inevitable abortion cases involving active genital bleeding was significantly higher
than that in normal pregnancy cases. IL-17" cells might be involved in the induction of inflammation
in the late stage of abortion, but not in the early stage of abortion. Last topic is the roles of regulatory
T cells in pregnancy. We have reported that CD4"CD25" regulatory T cells increased in the periph-
eral blood, and these regulatory T cells in early pregnant decidua further increased to three times
the level found in the peripheral blood in humans. In this study, we constructed a pregnant mice
model with lower number of regulatory T cell by an administration of anti-CD25 monoclonal antibod-
ies at days 4.5 and 7.5 of gestation. The ratio of regulatory T cells in CD4" regulatory T cells was de-
creased in proportion to the dosage of anti-CD25 monoclonal antibody. On the other hand, the abor-
tion ratio was significantly increased in inverse proportion to the ratio of regulatory T cells in alloge-
neic pregnancy, but not in syngeneic pregnancy. Thus, regulatory T cells prevent fetal rejection at
the implantation phase in an allogeneic pregnancy. Paternal antigen-reactive regulatory T cells in-
creased in regional lymph nodes of the uterus such as para-aortic lymph nodes and pelvic lymph
nodes at day 3.5 and increased in uterus since at day 5.5 in allogeneic pregnancy. Implantation occurs
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on day 4.5 in mice, so increased regulatory T cells in regional lymph nodes occurred before implanta-
tion. Additionally, seminal fluid contributed to the priming the paternal antigen by maternal immune
cells. In human pregnancy, the ratio of regulatory T cells in decidual lymphocytes was significantly
decreased in spontaneous abortion with normal karyotype, but not with karyotype abnormality, com-
pared with that with normal pregnancy. Furthermore, immunohistochemical analysis showed the
significant decreased number of regulatory T cells in decidua basalis in spontaneous abortion with
normal karyotype.

Conculsions: Maternal immune cells recognize the paternal antigen in seminal fluid. Subsequently,
paternal antigen-reactive regulatory T cells increase in regional lymph nodes before implantation
and these cells support to accept fetus in uterus. On the other hand, dysfunction of maternal regula-
tory T cells may cause to reject fetus. A decrease of maternal regulatory T cells might induce immu-
nological response to fetus, and then activated NK cells directly attack EVT cells via granulysin. Fi-
nally excessive inflammation might accumulate Th17 cells and neutrophils, resulting in spontaneous
abortion.
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