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Therapeutic approach for unexplained abortion and preterm birth by glycolipid
antigens: an immunological perspective
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The aim of this study was to analyze the mechanism of unexplained
miscarriage and preterm birth (PB), and to explore the therapeutic approach for these diseases by
applying glycolipid antigens. In this study, analysis of murine abortion induced by a -GalCer and
human decidua obtained from PB was performed.

Although we could not find out the therapeutically effective glycolipid antigen for miscarriage and
PB, we confirmed that the dendritic cells and iINKT cells activated by glycolipid antigen could
directly induced murine miscarriage. In addition, these activated innate immune cells were found in
human decidua obtaimed from PB without chorioamnionitis. It was also found that therapeutic site of
pro?est@rone and heparin is related to the modulation of antigen presenting cell. i
Collectively, we pointed out the importance of sterile inflammation induced by innate immune cells
and alarmins for the unexplained miscarriage and PB.
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RETEAEMECORRKOFEETHY, ZOFE X IE RIS D, T MK FE B K (CAM:
chorioamnionitis) IZFED KR EL TRHEETHY, FHEME, VLT T IRXv, v AT TA K
QP EBERINTEI, LIALRRBES, BB REDFKRFITIE, 6 FILL LOSREF] TR IR A
WuZBO7 (Yoneda, et al. Am. J. Reprod. Immunol. 2016) . CAM Z L7\ W R EEFAF 133721
DO ZE EDAHZ LR EZI22HY (Lahra, et.al. Am. J. Obstet. Gynecol. 2004) . Z3VH TR K A
AR S 25570, MPEAMD IR T R BB TRV TH, 20K 60%2L L FE AR 3 ES
D, AR EIERE IR LT~ UL, TAEYRIERE D NMERRD LI TND,
EEOHRIT T EITERT  FEERIEAN = A LFA L LG IR RIENLZENDIRI TH D,
QR E B IR
TEHR DHERFHEAE °Z DREFE Th DI REEAN =X LZEAL T, REHIE O R T ZENTREN, F
FEAFEALIE D4y BT IV TI, IR NK (natural killen) e, KA (DCs: dendritic cells) , w271
77—, NKT (Natural killer T) 72 & D B SR 5052 HH 2 M A o il 48P THIAE (Treg: regulatory T)
OEBEMNEHINTWD, EEE, MEKRIZIE DCs o~vr/n7 77— OEEM (Dekel, et. al. Am. J.
Reprod. Immunol. 2014) 73, - RAEERITBIT AR FHUREF M Treg Hifd o # 2 M4 (Shima,
et al. J. Reprod. Immunol. 2015)25R&4L, IHITITHE I BRFEIZI81FD NKT Ao E A (St Lous et
al. J. Immunol., 2016) \ZEHT A ENH D,
@ZNFETOHFEH DOWFFERR
HEEH 1L, PR O BHRAIE THSH DEC-205"DCs BMENLAREREE N TR~ v AITH B2
FENB|ERZSNDE AR E L T D (Negishi, et. al. Immunobiology, 2012) ., /-8B & HiHD—>
Td5 a—-GalCer (« —galactosylceramide) DI G- AZ Lo TR~V AICE RRFREL BRI, 2D
PR, FEMEIC NKT Mifd, DEC-205" DCs 23 I ICH AT DI L& AWEL TE/2 (141, Ichikawa
and Negishi, et. al. Eur. J. Immunol. 2016), SHIZHFEF 1L CAM DRV ENREE T IR IZ
INKT #ifflde DEC-205" DCs W T2ILa RNEL TS, ZOHKRIT, v A, EMIF (2T
H SR R DN IRHME R IS R @ A T A a s b — L L) DWENEE S REERIED N T — &
ROFFHT A RIEL TUND,
@FENEE PR &
VLEDOE R FERED, HEEE LR EORIEICHL T a-GalCer ZIZIUHLTHHENTE L DCs,
NKT il S s A AR OBERICOWTHE B LIFEZRL T0D, —iRAICHIRE I
AT R TUHFET D5 THY | BRI SR E 2 A U < el R 2 TR 35, £
T, HEER Y () O HLTe 27 SRR O — T TH D o ~GalCer (3, MIKRMESRE Th
7l A 758 L NKT Ml OFUERE N R A (RS D, —F  ZRMEMIEDIREIELL THEE S
NTODHEEAHE OCH (@ ~GalCer JALUA) 23, FALLOFENFH &L TNKT MIAG IL-472E D Th2
ROV ANDAELEZTUESE | FIRIENREFHFTHI L0 WE SN TS (Miyake et. al.
Microbiol. Immunol. 2007) , ZDAthA R, by ERaY XA REI\CEFENDIRBFENIRE 7 Vas v
FIRR, L DS KD ER 3 THHLOBENRE TN O B IR GIE S AT LT L TR 2 725084 K
ETEHEMSND, SHIT B BEEEHER BN R ER A O S BENRE L, NKT Mo s ket filidR e
LTEAHTAZL0/REILTWA (Kinjo, et. al. Nat. Immunol. 2011) , 2O X REMIEEL, 3AF 5|
JEG AT U CHDIA TR & IR HURAS DCs, NKT #llflaZe & 0> B AR So e Ml | 2 B8 K UE 5
ZEBHERIS D, ZORENREISIIRMOYE & D4k 2 7T FAEL , T DZARIEIE DCs, NKT
faz ) LT % BIRGIERICER, ZRRGERISEFESED, L EOMRAIVBFER T, a7k
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AWFIED BEE, HIRGIERIEIC X DI FEFRIEA = X LT L . FEIREZIGH Lizfi L
WHRETRIEE RNET e Thd, £ 2 CHEETIIRRAIRRE, & ACEEEREICRE
K4 2RI HRGEOBRENEE CTH D & ORELE - CTEDORGE, X DICARMIERE
FIEHT 2 & £ & E MR E O it FrE T R & et Lz,

@ a -GalCer # 5N M B 4~ 7 AU E D H e D AT = X Lift B

o ~GalCer WRIMBRIRO ML 7-90% , I OVINKT MK~ A2%t 325 INKT fifaoE 1
FIEIZ LD~ T AR E Bk

@ a -GalCer LN LPS gt~ AFFEIZE1T D OCH, X A XH KB TIRD PN ROt

o —GalCer HLLIE LPS 2% 5-LIc= U AWREIS G LT, Bk eI B 2 D EER] 1L 2 R A 5842
NG, BEOZED AT =X L ik
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@ a ~GalCer # 8N M B 4~ 7 AU E D e D AT = KX Lfift B

a-GalCer (ZXo TIEMEALZAL-BRIRHIIA A B~ D A EA 5 S ZUAF DD EMRGE T D720 I
IR~ A5 #1255 GM-CSF, IL-4 53X a ~GalCer OTFEE F CHEKMAZIZ /M bSE, ZNBER
B — VB2 LD 53 B iR~ A (CTBL/6 x C5TBL/6) ~2& 150 E L, T DOWMEDH WA HE LT, =
D518 IO MR Z B IS 70— Y A SA—F—ICIVRIT L, T D AN =R DE#53
L7z, 7000 INKT il RE~7 A (Ja 18KO w7 A) 123t LT, FEiElR~7 A C57BL/6 D0
OrBELTZ INKT M2 1-900% . 2212 o ~GalCer ZRIRFE 5§ 2 210X - T EDFHE LI D D)
ZRRET LT,

@ a-GalCer LN LPS gh#itE~w AFFEIZE1T D OCH, ¥ A XH KB TIRD PN ROt

a -GalCer 33K UNLPS #8 Mt~ 7 AW PEI T LT, S #2024 9% OCH, 72X A XHisktZ
INEARE A RAAI T B G RTHEIL ., U AT E DB LB R OF WA KT LI,

@ « —GalCer #FE MM I~ AL FEL T B LAGLE OO K DRt

T AT a AT ERR T RERRICEDNSOH 5, — KT el AT e I RIEEN 26
FTHEEZLNTODEN, ZOEHARIIARHOEETHD, AFFETIE o -GalCer #EMEE I~
AR LT, B x o B A7 G RTTur 2T ur 2% 5. 2O+ EHE, Bkt oh
Az BT —Y A A= — (L IVRTE DA = X D EE LT,

@CAM % 72V N R A B FLEE 0D ATy = X i B
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@ o ~GalCer FFHEMEHEF M~ ZYRPED 722 AN =K L fift B
TIVE TOMFERRIZIBN T, HEEH L a-GalCer #FEME
HE B~ 7 AP PE CIE 8 L B SRS MR C a2 IR Al
3R> INKT Ml 23 FEL TS 32l LT (ilchikawa and
Negishi, et al., Eur. J. Immunol. 2016) , = Z CTARMIETIL, 21
SRERRAIIE S INKT Md S RER IS~ U A EL S SR IO HD
MERRTT D701, HONPLD o -GalCer ZIRINUTZ AR
BROBIRTYASOEFRERBET S ETD . g o s, smeoi~ossos
immunogenic DC T&% DEC-205+ DC D # 14 TIXIEF IZEmWIREF G2 R~z (K 1),
ZOBE, TEME. BERICBS O OEE LS INKT MIROERESRD O, DEILZO INKT
AN B~ D A PEZ 5| S Z AT D a3 272 | B8R INKT Mg KR~ 22542 INKT
D HE B I a-GalCer DRIFFE GE2{To72L2AH, ZZTHHBERYVAIENTFHESI
770 LA EOFERITFR S E L TEEO BV (Negishi, et al. Eur. J. Immunol. 2018),
LUEDHEREFLHHE TFEHELLERMBERE® INKT RETEZYIVRAREESIEEL
BRBPIEVSERTREN . BEERYOAREICETSEBRREOEEENTSh,

@ a -GalCer XN LPS #HEM~D AW FEIZF1T D OCH, ¥ A XM HKEIFIRD TRz RO
(1) a-GalCer #FHEMMBHME~T AWK LT, FARXHKETINE R G LIEZAH, ZOTHED
BB RITRBO DR o7z, LU BBLEBRIENZ L2, A X R TINFME 5 ClI~v A
PEIXFEINZWEDOD, a-GalCer LRI 5521798, o -GalCer HIER 5 ORIV EISHITE
TMPEERERET DRI LT, BUEH SR IZZOBRICEL L, XA XH R TINTHRIER
FMAE D immunostimulatory activity O TLEERAZH L TOBNEL TRV EREEL TVD, ZORE R
L AT R EIRR P IIE IO B AT D RELDOFERERL TVDHOB LR,

(2)LPS #FE M~ AW FEIZISWNT OCH 2 5-OWFE TN RA T LI2LZ A, ZDOHiFE TBizh R
IERRD BN Tz, ITEAETEE I ClE, IL-4 1 Th2 S A AR THLOD, RHRGEE
PHEEIRIFRS SO EV T H LRV E RSN 2255, OCHIL a -GalCer DFFHATHY, @
-4 EAZFHETDHENEE THD, ZNHOHEHN OCH 1L (LI 2 A S/ FIR Ty
MEZZ TG,
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@ o ~GalCer FEMEEE M~ A EL T LSS Z OO K+ DO REFT

— AN BT AT R AT RIEE 26 T 08B 26N TWDA, ZDIEH]
FIZRHOFEETHD, T TAIFRETIL, a-GalCer #E NI B 1~ 7 i
PEICXR LT, B2 e A7 G BT RS ATy O 511572,
a-GalCer & HRICT T AT 0 i 5L THIERIZUIGEIS N -T2
DD, a-GalCer EHIZIA U TOT B AT 0 N34 B i e O U EN T I A,
BBOENTZ (K 2), FebL, TRy AT ur O 5%, MEtE~y AiE  CHI879727020
KT DTN F R RE NI, BUEZD AT = A LD TR 2 )

DTEY, TaF AT IR, 18 B NICEET D8RR, ~ /a7y — I L TED
immunostimulatory activity 2K TS, £ O FHEIINLE 92 INKT RO YA N2 H M i
BL(NR—=T 4V 7T WA L B) DREARRZ S| & 235 AT D GRSCEMR ),
LULOBERE. TOFRATOVORAZECEARE. HIRERCTI/OI7—CFORFR
THRTHEICE. SHICEDFHERENEETHI LI TR THIBREL ST,
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@CAM %72 E N R A B FLEE 0D ATy = X i B

(1) #WIRPE (MR 34 I ~36 1) THMIZE ST IRBENEREE L, CAMZ AT 28 EF 20
BEIC P U COE Mgt 24T o7 & 2 A, R CIE NK M, £ 7253 ik INKT L oo Bid
EA~OEEREMERD T, EmE LTI LosRliRoER bR bz, Zhb X
¥ | FFIZ CAM Z D22 WRER R B R EEIZ 38U T BRIRHIIZRS INKT a7 & o> B AR Sa il in 23 &
BCHDHAHEMENRIE I N, L EORERIZERCEL TEED BT (Negishi, et al. Am. J. Reprod.
Immunol. 2017),
(2) E ML R D AT 2 SOIIRUHED | 8 5L~ i ) L pE (A4 24 38 ~32 1) TH3 22~ 72 CAM
A SIRUWEBN LT, i Je A3 58 (MU - Bk DY) L bA A 72U HE (PR - K72 L)
T TRRET L7, (1) &[RRI 75 M5 oD 50 % M B 2 SR AT L 72 T L 99tk JRABE 2 A7 9~ 2 B AR I P s 1 2
D INKT MR EWEFERRO DIz, SO IkEEZ A T 28 CIIf R, ~/r7yr—
DENEITZEAL LI > 7= 0D TLR4, RAGE, CD1d DR HNEnoT-, ZZTHE#HIL TLR4,
RAGE 28INIRMEHUE D — 2> TS High mobility group box 1 (HMGB1) O8> B THHLZLITHE
HLU. fepgfiia, sz iifia rho HMGB1 2R 3R LT, /0t kg2 A 4 21 T HMGB1 O 724
MRS NTZ, 37205 CAM 24 S22V REEFRAEB AG L RUIZIE, INKT M HU SRR M, S
52 HMGBI1 728 OWNRMEHURDNESB 5L T D ATREME S W2 STz, L B IS4 BEL

7 PURSR AR, INKT AL 0 5538 RBRIC BT ABIE TALE A Shn~ U228 INKT #lfa
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FERT-1B4. MRS NEEREA RSN BURRRTH
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IR OMBRIEE LT 7—I A5 SR IL | S5 5NRMEHUR O i & HUR R fiia O 15 P
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