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A TP ERAS A I B IE DT S %

(BE] B MNEBREBREMIRE T LIg a2 A BRI FRBAEIT AR (RSA) 69 TaaALH . F
B OMEMCBA/I D RMAS A EFE, BRE, WEFERAE, FRBAUM, FH152, EFAfERNE RS
FO.2ml/dRMBRET, FRALMELTERIAKNZO 15 (10 g-d) #EF, Ho/&FEALEL T bR Z 0K

0.44 mg/ (10 g-d) #F. #F 14 RJ5, £ 41 CBA/J ¥t R 5 BALB/c e R 2 0 14 %
14 %32 RSA DN FAER , R Bk RA R MR R, ARERK

CBA/J ks R 5 DBA/2 AN B2 -

, EAR&a

BIKEHFHRNINAEREAEIRE IR, WA BERZIATNS Gy X%, AFEKFI0R, &4
e IR B 10 RIREFFE R @404, SLBRBLABEIL &k m 5LEs (LA) 4 &; qPCR . Western blot i% %
A Aem e X R Fa@mieNF4 (1L-4), yTF#HE (IFN-y), #ALERKEFBL (TCF-B1). X k#HFKRF
(Foxp3) mRNA fe @ kik; AXMBRAKLN I THE M1 (Thl), #HBETHE @2 (Th2), #AF

WTape (Treg) . 2o E e (M), FRE#%miE (M2) #93F. RANE

& Pearson 36 547 LA &%

'3Th1 Th2. Treg. M1, M2# FAa% K, LA LASE5I1L-4, IFN-y. TGF-B1. Foxp3 % & #= mRNA &9 48

P, R OHRFIOR, HEFHLE, BAMHILAS

AR, FIER@ALR Y IL-4. TGF-Bl. Foxp3 &

é&mMM%k%ﬁ,WNvﬁé&mmAik%m,ﬂﬂ%Mwwwhﬂg,TM\M%Bﬁ%kﬁ%ﬁ
J(P<0.05%P<0.01), HAERZLE, FIBAMRIREFRALLAS SIS, FHBREHLPIL-4, TCF-B1,
Foxp3 %& & % mRNA %A 71 &, IFN-y%& & % mRNA & ik A%, Thl A= M1 @ 32 m , Th2. Tregf= M2 4

23 % (P<0.05 3% P<0.01),

LA 4% 5 Th2, Treg. M2%mfed =, 1L-4. TGF-B1. Foxp3 & & &

mRNA &% ZEAM X (P<0.053 P<0.01); LA& %5 Thl, M1 A&, IFN-y& & % mRNA &k 2 i 48

% (P<0.05% P<0.01)., &t HphTiia
#RA, MmRZ B m T, KELRBER.

(R ] FAMWR~; Fhi; FBia; MR

/E ZVi @ /Jﬁ F': (recurrent spontaneous abortion,
RSA) JE45 5 [F] — B 2 A A 2 kB A E SR 28
JAZ B EIR B, AR, 2 B
WHEIRIF KIEZ — o WFFERR, RSARIAERL L
IR BB 29%0~5% o RSA A 6 KU Bifi % O 7
PRI T, A 3 LA B ELE A AR
S8 PR U RS IR iR 2R KT 40% o TERRIR
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it i 4% RSA LA ) R A IS -y BR M AR 3% P S 95 A8 % B T

3 IR AR

A E, BERGRUIRR — DA B R AR, FLRR
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KA e SRR P e K ELARDC Y, BEIR A
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M VE IR AR RS 7, X RSATRYT A 4
UF G IRY T ™ o AT ST DR iR S 1T R P A 1 1
T RE T A7 A RT3 G AL G VR R Rl RERL A
G PRI PR AR ARYE . AL el b R 24
KFLIG Y P 01 s A A bk, kg s .
DWLL2021089.

1 MREAZE

1.1 4%

SPF 2% CBA/J MEtE/NEL 60 H, 6 S, AT
18~22 g; SPF & BALB/c it/ 8 H, 8, 1k
JFHE 22~26 g; SPF 2L DBA2 HEME/NER 23 H, 8
1%, R 22~26 go /NI A Jb AR B A
PR AR A, WY &% UES . SCXK
(51) 2019-0008. JIrA L5 sh ¥ im e T e b B 24
KL gwahPyrpo, WE 25~27 C. 1 40%-~
60% . JEHE 12 h ) SPF | 045 , A5 H/NR O 1
%, HHE#HEEK,

1.2 %4

FRaI N : 22T 20g, FAA10g, Zilkr
10 g, BTKE10 g0 25 H A ZE R M EA A
BRAF], KEE 2K, W20 2 & Rk
1.5 g/ml, HbJiw 2200 F (4 = Abbott Biologicals B.
V. A, 10mg/k, L5 366239) B A,
F13.2 mg By R T 3 ml 281Kk b, 53Uk EH
4. 4 mg/ml (1) 1 e 42 P 5 0
1.3 EZXMNAME

yTHE (FN-y) Pk (585 YT2279). [
i F 4 (IL-4) dedk (985 YT2335), Immu-
noway Al FHALAEKETFBL (TGF-B1) Hilk (472
5 21898-1-AP) . Wk HE S F (Foxp3) Hifk
P95 22228-1-AP) . B-actinfifk (575 20536-
1-AP) . B-tubulin$itf& (52%5: 10094-1-AP) . 1L
Pt TgG (85 . SA00001-2) . I EH R IeG (47
51 SA00001-1) . JE&E HmEH Ll (525 .
PR40021), R =R ARAF; ECL AT
B2 . pl0300), HFrFELAEYFH AR A
RIPA 24 (525 . BBI18061), DUiH =44 PR/
Al BCAERHERKENIAN & (585 SWI01-
02), SEVEN A F; Sx&EEA LFEZMRE (5175
G2013-100ML) . 3% % 53 ) 5 (58 5 : G3330-50) |
2XSYBR Green Qpcr Master Mix (Low Rox) (%75 .
G3321-01), ®IFEAEIRAEDFHEARAR; LAK
Flé (585 A019-2-1), B§atE 4 T RS

JF; RNA$HGAGR & (155 . R6934-01), OMEGA
/vH]; CD3EFITC (48%: 561827). CD4 APC (%%
5. 553051) . IFN-y PE (485 . 554412) . 114
BV421 (%% . 562915) . CD86 BV421 (14%'5 .
564198) ., CD206 Alexa 647 (47%5: 565250)., Foxp3
PE ($2%5: 563101). CD25BV421 (475 564370).
2 B R 77 (585 . 554714), BD PMG /A A ;
PEFUIA FA—H LA A (INOS, 175 : 696806) .
PE/Cyanine7HLEL CD71 (4% : 113812), BiolLegend
ovwE) s ARG & (B2 . 00-4970-93) . /)
EUZH ML (AR AZ /A S R ) & i =X At A o3 A
TAERFEESE (525 00-4970-93), eBioscience/NT);
RPMI 1640554 (485 : SH30027.02), Hyclone
]

SR DA B PCRAY (B45: 7500Fast) . 31k
EIEEDHL (S Fresco 21) ., 4r GG (5
5+ NanoDrop 2000), 3 [E Thermo Fisher Scientific
/N TF); Western Blot Bt HL VK R G (B 5. Gel
Logic 100), %[ Bio-Rad /ATl ; {2 & EE 245
(#45: Image Quant LAS 4000), E[E GEAF; Wi
MY (B S . Attune NXT), 3 Invitrogen
NS
1.4 s, HuR%H

60 H CBA/J WP/ BRAE W PR SR 1S, 4R
MUBCFRE T NIER A . BRI | HJm 22 . 75

GALAL, B 1S H . BEH 9. 00 1F % 2H AR 2 i
B T 2508 7K 0. 2 ml/d E 5 AR H AR P BA T I AF 9%
SEOL D TR LA A R Ak PR A ARG Y
248, WO NIGILH /NG T AR G ALK BT 0. 15 of
(10 g-d) #H, WRIsALA 60 kgl K H 2557 i I 4%
TS PR 2 R A VO A5 5 M A R 2 25 T b
JEZEM 0. 44 mg/ (10 g-d) HEH . WEH 14 K5H
g8, TEE /N RS EH AR . CBA/T METE /)N
5 BALB/c lEtE /N2 - 1 B8 HAS A/ R
S RSABIRL Y CBA/MEME/NFRS DBA/2 /N R
20 1H/%. WHISRMEBMBER R, UIPTER
A RS T IE IR BRI GRS 1 R, I
MR 2 AT S 2507 gk 45 2, H BT URE
10K,

1.5 WMEIRIFS 7 ik

1.5.1 SLERBLABEEIL & kA0 M FRI6 @ 4142 LA &
= BRI R LR 6 HAEIRY 10 K11
e FRUIBCRE G B H 21 50 mg, #EHRAHSUE & (g) .
AFER K (mD) Ry 12 9 B EL Bl HEAT oK IR 212K, 4 °C

P
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3000 r/min &0 (B0¥428 cm) 10 min, HU I
BT UK AR, MRS LA Ui B A
REEBRASC K 3% B 350 nm BEATIAE

1.5.2 qPCRZHAM A5 R @A L2 1L-4. TGF-BI1,
Foxp3. IFN-y mRNA & & A4 R 7R 1k
TEH 6 AR HRAS 10 K A BRUBCRENG ST 241 50 mg,
i BRNA 42 B 77 & £ B RNA, 1 H Nucleic
DROP BRI RNA e B . AR 300 A S a0 4 e
cDNA. #% i 2xSYBR Green Qpcr Master Mix (Low
Rox) ULHIPRCE VAR, BeE ST PCRIX L
HATREI . PCR S PR IR B2 4 95 °C, 10 min, 4R
i HEAT 40 MEER KL : 95 °C, 10s; 60 °C, 30 s,
S P T A TRARAF S, B-actin:
|9 GTGACGTTGACATCCGTAAAGA, K il GTA-
ACAGTCCGCCTAGAAGCAC, KJ#287bp; TGF-BI:
I % TCAGACATTCGGGAAGCAGT, F il ACGC-
CAGGAATTGTTGCTAT, K J¥ 160 bp; 1L-4: L
TTGAACGAGGTCACAGGAGAAG, Tt CTTGGAA-
GCCCTACAGACGAG, K J# 111 bp; IFN-y: bt
CTGGAGGAACTGGCAAAAGGATGG, T ¥ GAC-
GCTTATGTTGTTGCTGATGGC, K 121 bp; Foxp3:
3 TGGCAATAGTTCCTTCCCAGAGT, R i ATC-
GGATAAGGGTGGCATAGGT, K J¥ 95 bp, 4k
WG, MR CTE, LU B-actin HINZ, 2
AR RQ=2 WA

1.5.3 Western blot 3 # | # f5 5 & 48 22 1L-4.
TGF-B1. Foxp3. IFN-y& & & ik fp41 Rk H R
PP 3 HATURES 10 K A4 M SRR IR A T 21
2150 mg A 1 ml RIPA 24, 5 w4 20 2B 1 L)
T AMHALL, BT . B LU W% B BCA EE H
AE AR S I E AR S, % ETEWR
L 5xEH PG WRAE 4 - 1R S), BT
BEK A 10 min 8 AR YE, 5B T -20 CUKFRAT
M. \EA LSRG, PLo0 VLR FF 4R HL K,
FF Marker P21 0 5 L), BReE JETREE A 120 V,
BRI M B A RO s IR 2T R
EHBBZEPVDF B, BEHR25V, A 30 min.
AW EME L, PRGN A IL-4, TGF-B1,
Foxp3. IFN-y —$ii¢ &, UK N 1 1 1000,
4 °Cit. WH, TBSTUERE, =iREH —Hi1h,
TR RELLAA 12 5000, IEVERLE, SR Image ]
1. 8. 0. 345 B A% 25 B 623 BEAE A T 400, 104
Foxp3. IFN-y Lk B-actin fE R NS XTEE, TGF-B1 LA
B-tubulin N NS4 R

1.5.4 A X e A4 n a4 28 Thl, Th2,
PAFHT 00 (Treg) . 2R EAE (M), HR
Evimpe (M2) 935 4RI RIE
VR 3 FUARURES 10 R MR, B B iR 5t 1 4 21
100 mg, 7 HIVECA T /9 PBS H1, i Pk ik Kz HoAth
S5, FIRB BG4 2087 5 1~2 mm A2 47 B/
FAETA (4 PBS W IF A T3 08, Uk 25 B R A9 41 i e
Ao KB Ar SRR RS IR LA, In A 30 fi5 AR
B T B 1 T AR, 37 “CH A 20~30 min, T
e WG, ST BV 4~5 fi5 ARG 8% 35 2L 40 E
N, RBBERRERITIRS G, K RAAH 100 pm
B 3F O 5 3t 0, 7E 50 ml B0 A 4 AN B
FBRARTH I TE A A S, RS G 1 A i B
4 °C, 1000 r/min &L (B.L2FEE8 em) 5 min, %
G EUGE, JFHBA R PBSIEBE 1~29k, H PBS
Gip=3

K Th1, Th2 20 MO & . 7F 4 i B b 4% e
BN 20 B RO & O (s i), 7E
FEFRAAMEE 3~4 h, A S ORFR Y 4 B W AT
CD3E FITC. CD4 APC BRI WL, RICHEH
20 min, i & 5 AR5 250 wl E AT [ A2 i
B, 4 CHFH 20 min, 2 J5 HIME M2 vh i ¥k 2 1k,
TERN IR B 40 B rH in A IEN-y PE . 1L-4 BV421 Hiifk
HYFIR M, WO 20 min, FHTRY B9 YL 4 9% th il
VE2WK, EBRARGEEMBUA, KEHSEUE, WAl
YA ARSI

R M1, M2 4 gt . R A AR Y 2 R R
IMABCH] CD86 BV4A21 BYBTAR TR W, HEOCIHEF
20 min, H [ B B ) 250 wl 1 AT i i,
4 °CWFH 20 min, 2 J5 FIBE ARG bl vk 2 Ik, AL
FEAF B4 40 B i A CD206 Alexa 647, PE i iNOS .
PE/Cyanine7 $L iR CD71 PUiR 0 iR, REOLHEH
20 min, FHWAR MY EEPRVE2 IR, EBRARLSA
PR, WEGSE)E, WA LR

R Treg 40 MU . 76 40 i % EL Bl A
/NERARAR PN (2B A%/ sk R ) 8 1 i 4 i 4
Mr AR EN, TEIEFRAE 3~4 h, 55K
B 40 i & % A2 i CD3E FITC., CD4 APC.
CD25 BV421 TR BRI W, G B 20 min,
21 it P [ 52 B BB 50 250 wl HEAT B 2 Bk, 4 “CR
H 20 min, ZJ5 FIREAESE sy 2 K, FEAL BRI fY
YUAEHINA Foxp3 PEHUARM TR, #OEHEF 20 min,
FHFA B Y (2 MR BE 2 Wk, EERARZE S P,
WEIFSHE, FaCd s BRI .
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1.6 “%it3rmx

I ] SPSS 26. 0 F A EL AT i g it b . IE
BT BT BORER I B br i 22 () R,
Ti 22 FVEZ A LU R B 2R 5 2270 M, I 1L
BEEHULSD ¥, U7 25 A5 5% B 26 B Dumientt’ T° 3 .
THECTTRER T R 56 o A DA 23 A >R T RUAE
Pearson 7% . P<<0.05 M5 HA G225 L,
2 #R

2.1 Bm¥ERIERE I0XFBREGUELLASL T
et

EHAHALASREN (0.17£0.04) mmol/L, A
ZH 4y (0. 10+0. 03) mmol/L, b i Z& il 21 4 (0. 17+
0.03)mmol/L, FHJGILZA (0.16+0.04) mmol/L,
R 20 B i B 4 LA & RBOE W AR (P<
0.01); SBIAVZHLLEE, FFRGALAL . HiJm 22 2 B
GAALLA S EFE (P<0.01), MMiZMALdl
%i{ﬁ}:‘@@rjéﬂzwﬂiﬁj—n%fr”ﬁx (P>0.05),
2.2 RARMMERIEIRSE 0K EmEy Foxp3.
IL-4. IFN-y. TGF-B1 mRNA & iA rb4

K1, SIEFHILE, BRI RS 2
o Foxp3. IL-4. TGF-B1 mRNA ik &K, IFN-y
mRNA £iETHE (P<<0.01); SR L, Hf
AU . M R 2H BRI B T 2H 2 Foxp3 . L4,
TGF-B1 mRNA %35 FF i, IFN-y mRNA 223k B A%
(P<<0.058; P<<0.01); HuiJm Z#Hi4H 5 5 M AL H
%, Foxp3. IL-4, TGF-B1. IFN-y mRNA £ik%F
TGt =E L (P>0.05).
2.3 Bk R AR % 10 RS @ 4L 4 Foxp3.
IL-4, IFN-y, TGF-B1%& & & ik b4k

K2, SIERH LR, BRI RS

1 Foxp3. IL-4, TGF-B1 2K [ £k FEAK, IFN-y &
HEETHE (P<0.058( P<0.01); HHAIL L

B, FFMROUAL. M 2R 2H RE G BT ZH 2 Foxp3 |

R ASLUUMERUEIRE 10 REFIG S M2 Foxp3 . 11-4
IFN-y. TGF-B1 mRNA ik [h4%
Table 1  Comparison of Foxp3, IL-4, IFN-yand TGF-B1

mRNA expression at the maternal-fetal interface on day 10

of pregnancy in female mice (x+s)
A REL Foxp3 1L-4 IFN-y TGF-B1
IEHH 6 1.00 1.00 1. 00 1.00

EAIZH 6 0.54+0. 17" 0. 66+0. 24" 2. 50+1. 31" 0. 64+0. 19
W JEZ2EAZH 6 1.1920.34° 0.92+0. 207 1. 1520. 41" 1. 12+0. 20"
FFRRALAL 6 1.1320.1570.99+0. 14 0. 87+0. 39 1. 06+0. 16’
T Foxp3, MK REET; 14, AN 4; IFN-y, v
TIE; TGR-p1, FefbARKEHTB1.
a) SIEHwALK, P<0.01; b) SHEA L, P<0.05;
c) A ILE, P<0.01,

IL-4, TGF-B1 M MHFKILTHE, IFN-y & HFRKILFEAL

(P<<0.058% P<<0.01); HuJm 2221 575 it JL4l b
5, Foxp3. IL-4, TGF-Bl., IFN-yEHFEILLRT
Giit2rm L (P>0.05) . 45 AU BT IR 10 KA
G S 40 2] Foxp3, [L-4, IFN-y, TGF-B1 & HH
KL 1,
— B
g
pactm; 42D

IEHH BRI )R SR AL
e Foxp3, SCKFERFE T 14, HAMAN 45
IFN-y, yTHE; TCF-B1, Fefbl KN T Bl,
Bl A4 R ORES 10 KAER A I 204 Foxp3 .
IL-4. IFN-y. TGF-B1 % I HL k&
Figure 1  Gel electrophoresis of Foxp3, TL-4, TFN-y
and TGF-B1 proteins in maternal-fetal interface tissues

on day 10 of pregnancy in female mice

RO HBAMERITIRSS 10 REEMG AL Foxp3 . IL-4, IFN-y, TGF-B1HHFKk

Table 2 Comparison of Foxp3, 1L-4,

IFN-vy and TGF-B1 protein expression at the maternal-fetal interface on day 10 of pregnancy

in female mice (%+s)
2051 R Foxp3/B-actin IL-4/B-actin IFN-y/B-actin TGF-B1/B-tubulin
EH A 3 0. 97+0. 07 0. 90+0. 03 0. 42+0. 16 1.19+0. 08
ik 3 0.61+0. 16" 0.48+0. 11" 1. 040, 22" 0. 66+0. 18
b Je 27 A 2H 3 1.03+0. 09" 0.87+0. 07" 0. 66+0. 03 1.26+0. 18"
FHALA 3 0. 96+0. 18 0.91=+0. 14" 0. 65+0. 12° 1. 16+0.20°

. Foxp3, SMCGKHEEN T IL-4, HAIMIAFE4; IFN-y, vy FIEK; TCF-pl, B4 KN T BI,
a) HIEW4IHE, P<0.05; b) 5IE#W4IHE, P<0.01; ¢) SEELHEE, P<0.05; d) SEHLHE, P<0.01,
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2.4 B R EHR % 10 R F A6 @ 48 4% Thi
Th2. Treg. M1 % M2 2 i3k & Ho 4z

F3x, HSIEWA R, BIRIZ AL A 412
HThl, M1ZIARECEIIN, Th2, Treg. M2 44X
H > (P<0.01); SEIAIY A, FFRALdl .
i 2 R 2B G AR ZH S Th . M0 i kb
M Th2. Treg. M2 4l %k &34 (P<<0.05 8 P<
0.01); HbiJHZEBAZH 57 6 AL le#, Thl. Th2.
Treg M1 [ M2 AUt 25 5 ogei 4 L (P>0. 05) .
2.5 BmMERAERS I0RFIBROELLA LT
5 Thi, Th2, M1, M2, Treg%n L4k 548 % M5 H7

Fl27/5, LASESTh2, Treg, M2 4 $im &
IEASE (P<<0.058; P<<0.01), LA &+ 5 Thi,

M1 4 2 A E (P<0.055% P<<0.01).
2.6 BMAMERIERE 10X FBROALILALEE
Foxp3. IL-4. IFN-y, TGF-81 mRNA FiA 4855 2 41
B3/, LA &5 Foxp3, 1L-4, TGF-B1 Ay
mRNA ik R IEH 5 (P<0.053% P<0.01), LA
it 5 IFN-y 1 mRNA RIE 2 HAHE (P<0.05).
2.7 BMERIEIRS I0RFBRAULRLALE
5 Foxp3. IL-4. IFN-y, TGF-B1%& & & i 48 % &
5T
Kl 475, LA &5 Foxp3. IL-4. TGF-Bl1 &1
FIRRIEM K (P<0.055 P<0.01), LAFHY
IFN-y H FRIB 2 AL (P<0.01),

3 AAMERUEIRES 10 KEFIG A AL ThT . Th2, M1, M2, Treg 4fi I %icht HuAs
Table 3 Comparison of the number of Th1, Th2, M1, M2 and Treg cells at the maternal-fetal interface on day 10 of pregnancy

in female mice (%, x+s)
2H 51 TR Thi Th2 M1 M2 Treg
EH# 4 3 1. 23+0. 06 9.20=2. 86 10. 43+0. 59 81.511.05 20. 86+1. 09
AL ZH 3 6.47+1. 36" 1. 50+0. 09" 16. 62+0. 73" 68. 03+1. 38 5.53+0. 59"
b JeE AT 2H 3 4.03+1.06" 5.73+0. 83" 13. 61+0.33° 73.83+1.24° 10. 90+3. 09"
ZE P | 3 4.24+0. 18" 5. 89+0. 35" 14. 0420. 44° 74.85+1.37" 11. 61x0. 47"

W Thi, HHEOMETHROUAEM0 1; Th2, FHAIPETHKCUAEMI2; Treg, PHWPETHIM; M1, SMEVEANN; M2, BAAE LM,
a) HIEE4IILE, P<0.01; b) SHRMYLE, P<0.05; ¢) SHEMALE, P<0.01,

109 r=0.3002 159 R*=0.6442
P<0.05 P<0.01
8 . .
10
26 8 8
= ® ° g =
E o4 o °® & =
® 54
2
o o
0 T T T T 1 0 T T T 1 8 T T T 1
0.00 005 010 0415 0.20 000 005 010 015 020 0.00 005 010 0.5 020
LA/mmol- L™ LA/mmol- L™ LA/mmol 'L
857 R=0.4996
P<0.05 . 25 R=0.4772
. P<0.05 °
80 . 20 %
N s 15
S 75 e 15
= & .
= 10 °
70
5 L[]
65 T T T 1 (1] T T T 1
0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20
LA/mmol-L! LA/mmol-L!

TE: LA, FLFR; Thl, MIIPETHREARI 1 The, ABIETH A 2; M1, LB MR, M2, SRR
M5 Treg, VH751E T AHME

B2 LM RUEIRES 10 REFIR A HIZHZILA F 55 Thl, Th2, M1, M2, Treg 4 MI¥Cia AR M
Figure 2 Correlation analysis between LA content and the number of Th1, Th2, M1, M2 and Treg cells

in maternal-fetal interface tissues on day 10 of pregnancy in female mice
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2.0 g?=0.4964 L5 r’=0.5210 . 2.0 z?=0.4045 129 g’=0.4710
P<0.05 P<0.01 P<0.05 . P<0.05 ®
e .
g 1.5+ g o 3 154 s s A=
P L , J Pl
P Y, 10+ o og = o
2 . P 3
= g . = . < 1.0 A
Z 1.0 ] z Z 1.0+ o Z
4 =4 = E
£ £ o £ . Z 0.9 )
= . 3 054 . = = .
Z 0.5 ™ a E 0.5~ = 08
= = = co °
0.0 1 1 T 1 0.0 T T T 1 0. T T 1 1 0.7 T T T 1
000 005 010 015 020 0.00 005 010 015 020 0.00 005 010 015  0.20 0.00 005 010 015 020
LA/mmol- L™ LA/mmol-L* LA/mmol-L?! LA/mmol- L

TE: LA, FL&; Foxp3, IUKHSRI T IL-4, MUK 4; IFN-y, y TR TCF-B1, HEKET 1.
B3 AL RUEYRHS 10 KRR P IS LA &5 5 Foxp3 . IL-4, IFN-y, TGF-B1 mRNA KM
Figure 3 Correlation analysis between LA content and Foxp3, 1L-4, IFN-yand TGF-B1 mRNA expression

in maternal-fetal interface tissues on day 10 of pregnancy in female mice

-
n

T R*=0.3919 L5 R=0.6049 1.5 g?=0.7940 7 R*=0.4307
P<0.05 P<0.01 P<0.01 g P<0.05 o
= = |
— = —
-] [ -} £ 2 (3
T 1.0+ $ g 1.0 = 1.0+ ~ 2 104 L]
= & 2 ° & o
I ° ° o ° P a0
H . o B =) .
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The Influence of Shoutai Wan (7/fi3L) on Lactic Acid Content at the Maternal-Fetal Interface and Expression
of Immune-Related Factors in Recurrent Miscarriage Model Mice

LYU Jingfang', JIANG Min', ZHOU Zhenzhen', ZHANG Li', WANG Shuhui', LI Dandan', SONG Yajing',
DU Huilan"*?

1. Hebei University of Chinese Medicine, Shijiazhuang, 050091; 2. Hebei Collaborative Innovation Center of Integrated Traditional
Chinese and Western Medicine on Reproductive Disease ; 3. Hebei Key Laboratory of Liver and Kidney Diseases of Integrated

Traditional Chinese and Western Medicine

ABSTRACT Objective To explore the possible mechanisms of Shoutai Wan (7#i4L) in treating recurrent miscar-
riage (RSA) from the perspective of immune tolerance under the acidic microenvironment at the maternal-fetal inter-
face. Methods Female CBA/J mice were randomly divided into normal group, model group, progesterone group,

and Shoutai Wan group, with 15 mice in each group. The mice in the normal group and model group were given 0. 2 ml
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distilled water by gavage each day, the Shoutai Wan group given Shoutai Wan decoction 0. 15 ¢/(10 g+d) by gavage,
the progesterone group given progesterone tablets 0. 44 mg/(10 g+d) by gavage. After gavage for 14 days, the mice
were cohabited. Female CBA/J mice in the normal group were mated with male BALB/c mice at a ratio of 2: 1, and
female CBA/J mice in the other groups were mated with male DBA/2 mice at a ratio of 2: 1 to establish the RSA mouse
model. Vaginal smears were taken from the female mice the next morning, and the appearance of a large number of sper-
matozoa and the presence of a vaginal plug were considered as the first day of pregnancy. After the appearance of the
plug, the mice were continued to be administered according to the previous method until the 10th day of pregnancy.
On the 10th day of pregnancy, maternal-fetal interface tissues were collected from each group of mice, and lactate de-
hydrogenase colorimetric method was used to detect lactate (LA) content; qPCR method and Western blot method
were used to detect the expression of immune-related factors interleukin-4 (IL-4), interferon-gamma (IFN-y) , transform-
ing growth factor beta 1 (TGF-B1), and forkhead box protein 3 (Foxp3) mRNA and protein; flow cytometry was used
to detect the numbers of helper T lymphocyte 1 (Th1), helper T lymphocyte 2 (Th2), regulatory T cell (Treg) , clas-
sical macrophage (M1), and alternative macrophage (M2). The bivariate Pearson test was used to analyze the corre-
lation between LA content and the numbers of Th1, Th2, Treg, M1, and M2 cells, as well as the correlation between
LA content and the expression of 11.-4, IFN-y, TGF-B1, Foxp3 protein, and mRNA. Results On the 10th day of
pregnancy, compared with the normal group, the LA content decreased in the model group, and the expression of IL-4,
TGF-B1, Foxp3 protein and mRNA in the maternal-fetal interface tissues decreased, while the expression of IFN-y
protein and mRNA increased. The numbers of Thl and M1 cells increased, while the numbers of Th2, Treg, and M2
cells decreased (P<<0.05 or P<<0.01). Compared with the model group, the LA content increased in the Shoutai
Wan group and progesterone group. The expression of 1L-4, TGF-B1, Foxp3 protein and mRNA in the maternal-fetal
interface tissues increased, while the expression of IFN-vy protein and mRNA decreased. The numbers of Th1 and M1
cells decreased, while the numbers of Th2, Treg, and M2 cells increased (P<<0. 05 or P<<0.01). The LA content was
positively correlated with the numbers of Th2, Treg, and M2 cells, and the expression of [L-4, TGF-B1, Foxp3 pro-
tein, and mRNA (P<<0. 05 or P<<0.01) ; the LA content was negatively correlated with the numbers of Th1, M1 cells,
and the expression of IFN-vy protein and mRNA (P<<0.05 or P<<0.01). Conclusion Shoutai Wan may improve
immune tolerance by regulating the expression of immune-related factors in the acidic microenvironment at the maternal-
fetal interface of RSA model mice, thereby exerting its role in preventing miscarriage.

Keywords recurrent miscarriage ; Shoutai Wan (%} AL ) ; maternal-fetal interface; microenvironment; immune

tolerance
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