5 F B E WA E miR-33a-3p SIPRI RIZEHARFEE R EFIRE K
KR Treg ZHAR ST 1L

RAeE, £3R4, M, ZAH, TF, KA, B0 " PN IS MR EBE S, MM 450014)

WE:BH ®KRWKS T EMTEIRIE miR-33a-3p 1-FER 35 R B %46 1(SIPRI) &% %% ¥ R B B H 44k % %k (URPL)
XRRATHET mAe(Treg) 5L, Fik 60 Xk X KMALL 4 2 & 53 1828 ( Control ) | [ #4 2F BB 40 (NC) \URPL 48 4% % -F AT
FAA(LMWH) o35 X, 3 /& (FTY720) 40, A48 12 R, Jadk % 8 X% 12 Xoaf, RJA B ¥ % 342 L T2 HH 400 B 5 #u 1k
(ACA)-IgG # % X % URPL A% ; LMWH 28 FTY720 2148 URPL 20k sk L2625, 44k % 0 224 15 £, IMWH 42 kK R & FiE
S ST AT Z 40 (420 TU - kg™') ,FTY720 40 B #Bikiz 4+ FTY720(100 pg « kg™'), Control 28 NC 28 . URPL 41 kX & B # Bk iz 4%
FFA LR, BT RIG RN E IR RIS B R RN 4L (HE) $ & VL A6 4 R % 28 5 B IR S 0% R R R 3
(ELISA) i o 7 & A2 (IL)-10 2546 £ K B F-B1L (TGF-B1) K -F 5 5 0 5k & 3 R &84t X R (RT-qPCR) #o & & ¥ i
( Western blot) #- §5 # 20 2%  miR-33a-3p SIPRI . 5 4E& & P3(FOXP3) .t &k T M e tm A0 % & &G 4(CTLA4) 45 &
R EFFIBISE T 2R (GITR)mRNA o & G R AKX 0 o K& J6 M2 F Treg e ik &, 5% Control 28 NC
K RS E MRS 2 7 45 M WT; 55 Control 284836, URPL 40 0E 16 R S8 482, IE I BOK Bt & 6 B M B A ER T K mml
2w B A Fa KA, Ao 7 TL-10 TGF-B1 K F A4, 6 45 20 42 miR-33a-3p . FOXP3 ,CTLA-4 ., GITR mRNA #= & & /K F 41K,
SIPRI mRNA F=%& G /K-F &, Treg fa 4k =, (P <0.05) ;5 URPL 2848k, LMWH 48 FTY720 48 A% 36 JR & 38 Jm , B2 B6 R
W AR, i 220 R R PR 05 O s E , ST L 8 Kk G B i A e KR, e i TL-10  TGF-B1 K -F 9+ & , B & 488 miR-33a-3p.
FOXP3 .CTLA-4 .GITR mRNA #= % & /K F F+ &, SIPRI mRNA F= & & K -F 5 1&, Treg 20 e 3L 2% % (P <0.05) ; LMWH 41,
FTY720 41 LR $5 47 £ F AL FEX(P>0.05), L8 Ko FAFZ 40 T fkid it iA4% miR-33a-3p SIPRI % k4% URPL X
& Treg ta f o1t

KB AR T AT F A s miR-33a-3p; 1- BB R B 4k 1 AR B R Jdk £ K iR M T an il
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Low Molecular Weight Heparin Sodium Promotes Treg Cell Differentiation by Regulating the miR-33a-3p ,
SI1PRI Expression

GENG Xujing, MAO Genhong, XIANG Yungai, WAN Lijing, WANG Meng, ZHU Ying, TAN Li" ( Department of
Reproductive Medicine, Second Affiliated Hospital of Zhengzhou University, Zhengzhou 450014, China)

ABSTRACT :OBJECTIVE To explore the effect of low molecular weight heparin sodium on regulatory T cell( Treg) differentiation
in rats with unexplained recurrent pregnancy loss( URPL) by regulating the miR-33a-3p, sphingosine-1-phosphate receptor 1(S/PRI)
expression. METHODS  Sixty female rats were randomly divided into blank control group ( Control) , negative control group(NC),
URPL group, low molecular weight heparin sodium group( LMWH) , and fingolimod (FTY720) group, with 12 rats in each group. On
the 8th and 12st day of pregnancy, subcutaneous injection of anticardiolipin antibodies( ACA) -IgG into multiple parts of the back was
used to induce rat URPL model. LMWH group and FTY720 group were administered on the basis of URPL group. On the Oth and 15th
day of pregnancy, LMWH group rats were subcutaneously injected with low molecular weight heparin sodium (420 IU - kg™") , while
FTY720 group rats were injected with FTY720 (100 wg - kg™') via tail vein, control group, NC group and URPL group rats were
injected with an equal amount of physiological saline via the tail vein. After treatment, weigh the embryo and calculate the embryo
absorption rate. HE staining was used to observe the pathology of placental tissue. Enzyme linked immunosorbent assay( ELISA) was
used to detect interleukin (IL)-10 and transforming growth factor-g1 (TGF-B1) levels in serum. Real time quantitative polymerase
chain reaction( RT-qPCR) and Western blot were used to detect miR-33a-3p, SIPRI, forkheadbox protein 3 ( FOXP3), cytotoxic T

lymphocyte associated protein 4( CTLA-4) , and glucocorticoid induced tumor necrosis factor receptor( GITR) mRNA and protein levels
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in placental tissue. Flow cytometry was used to detect the number of Treg cells in placental tissue. RESULTS The placental cells of
rats in Control group and NC group were arranged neatly, and structure was clear. Compared with Control group, There was a large
amount of inflammatory cell infiltration, cell proliferation, and edema in placental tissue in URPL group, embryo quality was reduced,
embryo absorption rate was increased, IL-10 and TGF-B1 levels in serum were decreased, miR-33a-3p, FOXP3, CTLA-4, GITR
mRNA and protein levels in placental tissue were decreased, SIPRI mRNA and protein levels was increased, the number of Treg cells
was decreased( P <0.05). Compared with URPL group, the pathological damage to the placental tissue in LMWH group and FTY720
group were significantly reduced, with a small amount of inflammatory cell infiltration and edema visible, embryo quality was
increased, embryo absorption rate was decreased, IL-10 and TGF-B1 levels in serum were increased, miR-33a-3p, FOXP3, CTLA-4,
GITR mRNA and protein levels in placental tissue were increased, SIPRI mRNA and protein levels was decreased, the number of Treg
cells was increased( P < 0.05). There was no statistically significant difference in the above indicators between LMWH group and
FTY720 group(P >0.05). CONCLUSION Low molecular weight heparin sodium maybe promote Treg cells differentiation in URPL
rats by regulating the miR-33a-3p, SIPRI expression.

KEY WORDS: low molecular weight heparin sodium; miR-33a-3p; sphingosine-1-phosphate receptor 1; unexplained recurrent preg-

nancy loss; regulatory T cell

J 8 AT 1R 2 5% (recurrent pregnancy loss, RPL)
FRIEYR 20 J& 2 mif il e 22 3 K L LA b BRI Ik 2%
REERBL G . JRgeit, IR A% 2% M EF
sz B IR, RPL 5 BT A7 4 0k 25 R 1 15%  ~
20% ', REFE I Z A 0T AES 80 RPL, Wis L
Gt 1A St BB AACAE FEHE S OR R R K
TR AE RGN IR R EA A 50% 1)
RPL 835 AN B, B O A B D TR e 522 4 Ok 25 2R
(unexplained recurrent pregnancy loss, URPL) , ™ &
SN B R TE AR R — A Rk ELRS
WY AR B AR, b, B ST A S T 2 AL ) A

B 7R, R R T Qﬁﬂﬂﬂ(regulatory T
cell, Treg) 15 20 i [ 7 1] B AH B4 Y o Treg 40
PR — 2RI i K SR HEZR 1 P3 (forkhead box
protein 3, FOXP3) ) CD4 " T ZH V7, BA i
HIVE, M T Aol S B e mED, B B
7, URPL H b g 24 v CD4™ CD25° FOXP3*
Treg 2 0% 520, Al A1 P URPL A3 A5 5 35
W', PR B ME T 40M0 17 Chelper T cells 17,
Th17) /Treg 4 g V- RE G4 Hi FEJG Wi, $2 5 RPL
KREUEIRA " R, 23 Treg 41143k 1T fiE
JEIBYY URPL B4 ORI o |- R 8 2B ( sphingo-
sine-1-phosphate , S1P) J2 —Fft A Y% ML e AL )
il Y I e ( sphingosine kinase , SPHK ) {1k # 24,
R AL o S1P il 5 S 40 i i 19 S1P
%4 ( sphingosine-1-phosphate receptor, SIPR) 2% 4,
VAT S AN M ) 2 R I RE" . BFSE R, SIP 2
W25 X, 5 f5 ( fingolimod , FTY720 ) i 1< 5% Wiy S1P/
SIPR il %, fiE 4] 4y CD4 " T il fifd 1] Treg 4 Jifd 73
1, AT 18- 5 4 R G e it 52" o /)y RNA (mi-
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croRNA , miRNA ) 22— N IEMHAE 4wt RNA 3@ 739
THSL R R IR , 25 2R R BAR B A BT
FEiR , miRNA 235 54 5 RPL & 44056
26 miRNA (miR-33a \miR-33b 1 miR-181a) 1 RPL
BE NG R RYFIR D, AT BEE R SIPRT 255
KM Treg 411536 ﬁﬁj‘?ﬂ??%ﬁ](low mo-
lecular weight heparin sodium, LMWH ) {E h—Z8$L 1Ml
I , AU T A RS IRYT , A Se IR
7 S BT A URPL oh R a7 g 1
JEHIFRARE) T8 €, BRI 7 BT R s 4% UR-
PL i BARBL AT 15— [ B

FET U, AW SRR FAR 70 T BT ZZ 4l xF URPL
TR miR-33a-3p \SIPRI 33k N Treg 4l ML 43401
PEEAERT, LUV R K7 F IF R G 97 URPL 424t 3
SRR

1 #RiF A iE
1.1 H#XK

NMLEFEA W8 3 1] 2022 4E 1 ~ 12 A k2 T
PP 22505 B s Be A B = 23R 1S i B2 R R
PEE AN MFEA (%5 mL) JEFASE 2 h 4
FEACZ:12 000 ¢+ min ™' B0 10 min ﬁ%ﬁﬁ%mﬁ,
M3 T - 80 CUKAR A AR UE: B H &
U\&uiﬂﬁﬂ%%ﬁ?ﬁ;ﬁF[ﬁ,ﬁ%ﬁ%fpﬁ\%Zﬁ@
FIS o BE RO AR IR ) B R A 4 2 i fe I T
R IR W67 . HEBRPs i &80
B 2F B H B RBEEERE. 5
Ah WSR3 5] [R] H3 7E 3R B 1E F 4T UR | A i Y Ah
JA A A AR Ry 6 B BT A R A 8 6 A i 5 0 A
[F) 2, A5 O Ao K N K22 58 — B )i 5 B = 2
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e HEZE 51 24 (2022004 )

SE S -8 JH e SPF 2% SD MEMEE 60 H, 1A
Ji i 180 ~200 g, 8 JE ¥ SPF 4% SD Afi K B, 30
H R h 200 ~ 220 ¢, B0 B aF7-81 (dbat)
AR BRAA ] [ AR 1P ATHIE S : SCXK (5T) 2022-
0010, KEMFE T % 22 ~23 C BEF 45% ~
55% DI/ RIS 12 h B, SRR DL T K R
Al AR JE REPERR SR 1R S AT S8 . AR WTIE I
S 2RI 2755 R T I e R AR P D1 et v
(2022004) .,
L2 28 53%A

B3 3R 40 9 (I 24 9 7 H20030429,
0.2 mL:2 500 TU, 55 & il 254 R A 7)) s 75 R 548
(FTY720,%%5:162359-56-0, 32 [{ MCE /A #]) ;3R Z
(525 :95904 , 5 [F Sigma /v H] ) ; RPMI 1640 5%
FRHE (525 EY-XY5485, il —HEMFHCA RA
w5 B TR R R B R R (5145 S48414
R32414 \R32356, R R BHECA R A A 5%
SR e TR IR ( RIPA ) R, — MMk HI R (BCA)
MR B £ (575 : R301899  B598071 , L iff il it
TAHALRHA A IR sSTPRT S 24T 5
FiF 5 Mo IR 6 N T 3% & (glucocorticoid induced
tumor necrosis factor receptor, GITR) /NREAHL (175 :
IPD-ANP12400 . IPD-ANM4085 , i dt 3 3 3 A= 9 T.7%
AIRAT]) sFOXP3 40 Al T e 40 i A
F:4E 1 4 (cytotoxic T lymphocyte associated protein 4,
CTLA4) G291 (5585 : bs-10211R . bs-10006R , Jt. 57 18
BARAYITAA R F]) 5 I AKG-PHLL(HE ) Ge i
A& B9 &K (interleukin, IL) -10 A AL A= KK 581
(transforming growth factor-B1,TGF-B1) B b2 W ff
856 ( ELISA ) i3 & ( 25 C0105S \ PI525 \PT878, |
A R RAEYEARARAT) .
L3 D2

Optima MAX-XP BU#AE 3 20041 ( 35 [E BioTek 2y
) ; ABT 7500 %4 52 i 2 5t € & PCR Y (3£ [E ABI
A7) 3164-5050 B BLAl B Uk {2, GelDoc XR EE i,
BAL (3£ Bio-Rad AH]) .

2 7 &
2.1 7% 3% JIE F 4K (anticardiolipin antibody, ACA )
Hy ) &

YRS e Pt 7 8 5 Rt B A R 3 14 I TR R A
(£ 4 mL) , MABREREE [ (NH4),S0, [TEFER , =
(NH4),80, i3 80 33% ,4 Cal eiive, B0k

T E 22 2025 4 1 H A5 60 B4 1

£ W, A (NH4), SO, B FIE I , %2 (NH4) ,S0,
TN 50% 4 C it UTTE , B0 IR DLUE ,
ABERRGZ v R U (PBS) Vsl , B N BT 4%, U&7
IR 4 CENBRER 2 d, RARC ZFk s &
ACA 4153yt sk i 1 G (1gG) H 1, M E & H K
JE, BEHIAE 15 mg - mL ™' AR FR L, ORTR T2 &M
7 R M R AT Bk 1 16 43 BICAE ACA-IgG Al
NH-IgG .

2.2 shypnuEeY

60 FUlfE FRFEAL 70425 6 BEZH ( Control ) | B4
XFHE4L (NC) \URPL 41 ik 5> F I K 44l (LMWH)
FBHE X B FTY720 41, FR2 4% 12 2o R ACA-
IgG 553 K B URPL A5 AL, HAKRANTR « 45 41 K R4 51
DABERE 22 1 (9 Lo 45 S84 7%, Uk H B RN e R4 T
DI R A, AR Hh i -0 P 32 28, 10 IR IR O
Ko WEEHZERSBRSE, KPR RILEE, R4
fT s K B34 B o) 5% 42, URPL 41, LMWH 41 I
FTY720 24K B30 AR gR 2R 8 K V5 12 KRBT, 153
AL TS 1 mL ACA-IgG (75 mg - kg™') ,NC
2H R T 545 NH-1gG (75 mg - kg '), Control 4H
TSR A K, LMWH 41 . FTY720 417 URPL
LR 252 W URES 0 RZE5E 15 KX, LMWH 41K
B H R FEES 20 wL RS FHFR (420 U - kg™') ,
FTY720 4145 H R ## k4T 20 Wl FTY720(100 pg -
kg™") , Control 41 NC £[ \URPL £[ J U # bk 1 3 25
AHERN K . BSR4 24 b JE, K R ST
JRH 1% S H 241 (40 mg - kg ™) R I
SRR AL, B S S50 I AR 6, YACHE TS i i 95 21 231
#H.

2.3 BEEHREMERTUREITHE

A AR B AG , o  RFFRE 1 IG
ANE W R A B AT B, I T IR R W R
(A1),

BRI (% ) = MR WS G 25 (3% IR G 45 +
WIS 2L x 100% 2 (1)
2.4 HE L&l ZM&ARKES

BS54 K RR S AL 2, i A 2243 40 10% 4 /K
ThMRVA VR s 1 8, ol R B B K, 2R T/
1B, ARG 1 A B, 45 5 um JE 410
Ao PIRRKE T W 1/ 11 FIAH R e i 2 e
F0 B S IR AANG Y g 8, R B 5 1% R R
LT IRYE , RTS8 0. 6% /KR i , LT e i
Ryt B EVRIE SRR K, HOR T/ B, bk
PR R, Bk ( x400) .
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2.5 ELISA #& ifn % 1L-10 \ TGF-B1 & -F
W% 20 R BRI 3 8l ik o, B 0 Wi B LY
I 375 2 AR B 100 A, $e Hit ELISA 32050 & iE A7
HAE IR R NS S L s AR L 5 2
0,450 nm P b A I B A IO B (absorbance,
A) 8, HIAE AR E Ml 28, 31 5 & 4R b TL-10
TGF-B1 /K,
2.6 LR OLEERAE RS XN (real time
quantitative polymerase chain reaction, RT-qPCR) & i1
Jb # 4 4 & miR-33a-3p. SIPRI , FOXP3 . CTLA4 |
GITR mRNA 7k F
B 4R U £E 4140, BT, A RNAiso Plus

2 -AACT _ 2- {[CTCH LN, 5c802) ~ CT(NZAEN, Sea2l) ] - [CT(H AR A IRAL) — CT(ASRER IR 11

Hor CT FR 96552 2 BE A PCR 1§
B ACT R B CT {E-H S 21 CT 1H;
AACT /R 5236 40 19 ACT {H-%F B 41 19 ACT {8 ;
27T IR H Y 3 AR R [ RE A ep i AR R 0k
K

x1 £3HE PCR 5477
Tab.1 PCR primer sequence of each gene

Primers Primer sequence
miR-33a-3p-F 5'-GACTACCCTCCTAGGGGTC-3’
miR-33a-3p-R 5"-TTCGGAATTGCCACGTAT-3’
SI1PRI-F 5'-CACTCTGACCAACAAGGAGATG-3’
SI1PRI-R 5'-GATGATGGGTCGCTTGAATTTG-3’
FOXP3-F 5'-AGTGCTGACTTTCCGTGG-3’
FOXP3-R 5'-GGCACCTCGGTCAAGGCGGA-3’
CTIA4-F 5'-AGTCCGTCTTACCTGCCA-3'
CTLA4-R 5'-CCTCAACTCTCAGTGCATC-3'
GITR-F 5'-AGACATTGTGACATCAGGA-3'
GITR-R 5'-CTGAGGACATGCTCCTTCA-3’

U6-F 5'-GCTTCGGCAGCACATATACTAAAAT-3’
U6-R 5'-CGCTTCACGAATTTGCGTGTCAT-3'
B-actin-F 5'-TCAGGTCATCACTATCGGCAAT-3’
B-actin-R 5'-AAAGAAAGGGTGTAAAACGCA-3'

2.7 AR AN AR F Treg 20 HE

B4 2K U #4120, BT, A PBS HE1741
S5 (1 200 H 3R HETT i 0, O TR, B0
WSCARTTUE , A2 PR T8 ik T, o A1k 2 40 i
BT, B O SO L A R, I RPMIT 1640 K
IR H R, HEAT I A M TR, O IR A v
JERZETE 1 x10°4~, K 2 mL ik B 40 B il B b
24 UAR, Al IS B F R R (AR 1 pg -
mL ") bR (2T SO g - mLTY) FISERE
(LR R 0.1 mg - mL™") ) RPMI 1640 £
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WATHL S0, B EIE WL I 1/5 AR BUER
15, B WS R VR, A SR AR S P e, B AR
RNA JUE , AT T5% W50, T4,
INAFEBRIR — g (DEPC) /K% i RNA, fifi 112841
SPCGRETHINE RNA MREE o FH 00 4 s il R &t
RNA %% 5% 5 ¢DNA, |2 W 5445 37 °C 15 min,
85 C 5 s,4 CHR-1E, HH SYBR Green i35 & 47
PCR ¥4 , %88 U6 Fl B-actin fE NS LN, KUV 5%
#4595 C 30 5,95 C 5 5,60 °C 30 s,40 PMEH, H]
1f PCR prufEh 4 AR 5K 2 13345 2R it v muR-
33a-3p SIPRI FOXP3 .CTLA-4 .GITR mRNA #H %7K
Fo PCREIIFHILE 1,

7~ (2)

A, BT 37 C 5% COBEFRFE TR 4 b Hi g4l
Fe , WAk B 4 g, £ 4 CD4 ™ FITC, CD25 - APC
Pl 4 CEEEIFFE 20 min, 41 & I 5 & 20 min,
T BRI A 20 min, 2O SR TTE , PBS HE Bk 2 41
JfL, A FOXP3 ™ PE 477 {43k Y605 7 20 min, Ji 5K 20
HAAS I CD4 * CD25 " FOXP3 ™ Treg 4fiifd Lt 31 .
2.8 & @ B ik (Western blot) 4 JI| 5 4F 41 48 o
S1PR1 .FOXP3 .CTLA4 GITR & & & F

B AR BRI AL ZH 2L, BT RE, A RIPA 2L
AT B O EISW, (AT 28
(BCA) 35 vk B ) & 0 7 4 o 2 VR EE, SR IR
i A EREGE R 40 VIR G NI TC B B I Rk 4
JUE W e Al 2 2 A L UK 2R AT S LUK, iR AT
. BEfS#ET SDS-PAGE FiJK, 10 mA HiL % HELIK
2440 min, {8 S 1R A FAL A% R 20 mA
HL LUK ZY 1 h, ff 8 M3 R 2 BSR4 1k
Ko BBUTZME, B TR b, #5 B A T4
UEAR i PVDF J8 UE 4G i 2 IE AR WU E AT A
I, 5 P J5 B8 2 2 A 5 TR b O = e R
200 mAHL AL A2 90 min, AEESE NS, PVDF &
TR 5% e W, B 2 h, ERIEL
Fii-20 (1% Tris £RER 22 vl (TBST) Yk 5, ITA —4it
(SIPRI FOXP3 .CTLA-4 .GITR ,# B H 5] A 1: 2 000)
4 CIFHE R, R H A Z ST (HRP FRid il 35 1gG,
FiRELLF R 1: 10 000) Z iR 2 h, TBST PEik)5,
A ECL G, A7 B0 5%, 113 & 4L AE di vh
S1PR1 .FOXP3 .CTLA4 GITR & PR K T
2.9 HAELMN

f8i ] SPSS 22. 0 34T Ge it 2% o3 M. i
BRI £ dniE2E (v £ 5) , ZHLHEL
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B By LA P B TR 3K T 22 03, 22 AL T P EE A

i LSD-t ¥ 3, P <0.05 275 2% 5 A it 2%
3 8 R

3.1 1k4FAFFE#x URPL KB fs L& IR e %
WO B e A T2 i 0 B

5 Control ZHAH L ,NC 2 A BRIR NG B & G i
WA TCH A2 4L (P >0.05) , 17 URPL 41 K BUIE iR
Jo ik B R B, R SRS B R T (P <0.05) 55

A Control NC

B 0.5
04

0.3

0.2

m(Embryo)/g

0.1

0.0
o WG

D Control ] NC

URPL 414 ., LMWH 41 FTY720 4 i # i 2 W] &2
B0, S W i % B J B AR (P < 0..05) 5 1 LMWH
4 FTYT720 20K BUIR B0 VR I i 22 52 T 58
THEE (P >0.05) (1A ~C),

HE Yt a4t 3 7R, Control 41 \NC 41 K KRG 7%
YH I HE S B 55 L5 HE M 5 Control ZH4H L, URPL
AU LA UFAE W] 2 1 JAT 20 B4R 10 | 2 0 4% A= A
K, 25 WAL A G An s 5 URPL ZHAR 1, LMWH 25

FTY720 20 i 520 200 #EA 07 B SB 0aid , ml L/ i 5%
I 4 IR ALK B (B 1D)

Embryo absorption rate/%

A - LIRSS 16 Rk, IEIAHLA T 5 F 100 B — MR B 5 C - IERRIICE D — JRAKS — T (HE) e (LR RUREDH LR ( x400) sNC — BIFEXS I URPL - R
WIJE R S S AT AR 22 s LMWH — IR T3 FTY720 - Z5 R s il STk — JCREANMNY i (R k — KM SR 3k — 2t fb s S50 FRZL He e, D P < 0. 05 5 UR-

PL # [L%5,2P <0.05,

A - on the 16th of pregnancy, the situation of embryo implantation into the uterine horn; B — embryo quality; C — embryo absorption rate; D — HE staining was used to observe

pathological damage in rat placenta( x400) ; NC - negative control; URPL — unexplained recurrent pregnancy loss; LMWH - Low molecular weight heparin; FTY720 - fin-

golimod; P <0.05, vs control group; 2)P <0. 05, vs URPL group.

Bl KoTARAXTHERRZEREK(URPL) K RAEfE & ER B R K e BB AF 8 oo n=3,x £5

Fig. 1 Effects of low molecular weight heparin sodium on embryo quality, embryo absorption rate, and placental pathological damage

in URPL rats. n=3,x +s

3.2 Ko FAFE M URPL &k &6 4 41 44 F miR-
33a-3p SIPRI %3k 19 % "

Targetscan % 45 J& 2 7, miR-33a-3p 1 SIPRI
TIPS (B 2A) . RT-qPCR F1 Western blot
2ERL IR, 5 Control 44, NC 41 KRR IR #2412
miR-33a-3p .SI1PRI mRNA F1%& 5 /K F-JC B B 25 1k
(P>0.05),1fi URPL 41 K BUIG 84 41 F miR-33a-
3p AKF-HIRREAR, STPRI mRNA FEE H /K7W 5 7
(P <0.05) ;5 URPL 44A 1, LMWH 4 FTY720

T E 22 2025 4 1 H A5 60 B4 1

2 G 4% 21 21 miR-33a-3p KW B FF &, SIPRI
mRNA FIZE K P B AR (P <0.05) 51 LMWH
41 FTY720 41K BUIG £ 41240 % miR-33a-3p . SIPRI
mRNA FIEE /K- 22 5 RS i L (P >0.05)
(K2B~E),
3.3 K% FHAF &4 URPL K & Treg 41 it o L &
Hom i TR W

T R (ELISA 255 7, 5 Control 4 4H
e, NC H K UG R T Treg AR | 1MLE TL-10

<51
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A S . Predicted consequential pairing of target
Binding site region (top) and miRNA (bottom)
Position 1357-1364 of S1PR1 3' UTR 5' ... GCUUUAUCAACUUUU=AAACALTA, . .

[[LLL
CACUACGUGACACCUUUGUAAC

hsa-miR-33a-3p 3}
Position 3173-3179 of S1PR1 3' UTR 5’ « .. UCUCCUUAGAAGGAGAAACALLC. . .
hsa-miR-33a-3p 34 CACUACGUGACACCUUUGUAAC

=
£ 12 8 7
g 1.0 2) Eé"
g = g
g o8 z
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= Z 08 .
g )
N @ 0 E 0.6
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Moy 2
< S 04
SIPR1 e o BB B &8 44x10° = 2
: - T -
B-actin g . S .- 100 2
£
5
4

0
con® Wi

A —miR-33a-3p T SIPRI 1454 /8 & El; B — RT-qPCR £ ] iy &5 40 41 vp
miR-33a-3p mRNA JKF-; C - RT-qPCR 45 Jii 8 21 1 +h SIPRI mRNA JKF-;
D — Western blot Kl i #4141 H SIPR1 2 /K5 E - Western blot i iE£5 R ;
LR IR LA, P <0. 055 5 URPL 41 HE, 2 P <0. 05,

A - Schematic diagram of miR-33a-3p and SIPRI binding; B — RT-qPCR was used
to detect miR-33a-3p mRNA levels in placental tissue; C — RT-qPCR was used to
detect S/PRI mRNA levels in placental tissue; D — Western blot was used to detect
SIPRI protein level in placental tissue; E — Western blot quantification; )P <
0.05, vs control group; 2P <0.05, vs URPL group.
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Fig.2  Effects of low molecular weight heparin sodium on
miR-33a-3p and SIPRI expression in URPL rat placental tissue.
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A —flow cytometry was used to detect the number of Treg cells in placental tissue; B — percentage of Treg cells; C — ELISA was used to detect serum IL-10 and TGF-B1

levels; D — RT-qPCR was used to detect FOXP3, CTLA-4, and GITR mRNA levels in placental tissue; E — Western blot was used to detect FOXP3, CTLA4, and GITR

protein levels in placental tissue; F — Western blot quantification; )P <0. 035, vs control group; 2P <0. 05, vs URPL group.
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Fig. 3 Effects of low molecular weight heparin sodium on treg cell differentiation and cytokine expression in URPL rats. n=3,x s
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