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Abstract: The egg is fertilized a sperm forming a zygote ,and then develops to form a blastocyst with series developmental
events. Blastocyst hatches out of ZP and interacts with the uterus initiating implantation. It has been shown that embryo
implantation is an inflammatory process. The genetic heterogeneity of the embryo determines that the embryo will trigger an
immune response in the uterus. However,the immunological properties of the embryo have yet to be resolved. To investigate
the possible immune interaction between embryos and immune cells,we use peripheral blood mononuclear cells(PBMC) to
evaluate the immunological effects of mouse blastocysts. 10 and 20 mouse blastocysts are co-cultured with PBMC for 24
hours,and lipopolysaccharide (LPS) treatment is used as a control respectively. Results show that embryos induce PBMC
proliferation,in which the proportion of T cells is reduced significantly (P<0.05). When treated by LPS,NK cells and
monocytes which are innate immune cells,PBMC are induced in proliferation. Treating both LPS and embryos,NK cells and
monocytes are further proliferated ( P<0.05). The cytokines in medium is analyzed by ELISA. Data show that the pro-
inflammatory molecule IL-6 and the anti-inflammatory molecule IL-10 are significantly increased after PBMC are cultivated
with embryos (P<0.05). Interestingly ,embryos can down-regulate the expression of LPS-induced TNF-o( P<0.05). Results
show that blastocysts have a regulatory effect on PBMC subpopulation, enhance LPS-triggered innate immune response ,and
regulate the secretion of cytokines 1L-6, TNF-a and IL-10. Our findings imply that mouse blastocysts do not only cause an
inflammatory response in the endometrium,but also have a dynamic regulatory effect on uterine immune cells. This study
provides insights for further analysis of uterus-embryo immunological interaction during implantation.
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1.1.1  £%shh

4-5 JEi ICR /NI TR B R R 2. 4R35 T8 8 R AR 1 IR AR RO sh A 7% =, iir A s 4 5
I 2B iR K SIS sh WS PR B b U ( XJUAE-2022-09) |, FRAE M 8 K 2f A i Blr 535 R 24 B sh Y i
FI 5l FHZE 51 2348 3 T ilEA T
1.1.2 £ 5KHA

RPMI-1640 }577 504 T Gibeo ; KSOM 5 FRIEFINEZME(LPS) W T~ Sigma ; 22 5 M THHE MR R (PMSG) |
NGB A PE BRI R (HCG) W T T3 =5 Ja 4 L3 (FBS) L XPL (100 pg/mL 55752 100 pg/mL %
) T Hyclone ; BEFRER 2% 11 ( PBS) I F Procell ; PBMC 43 &5 1255 & W) F R BRI AL B 7 =U 4 fg R e
& CD16/32, CD45-ER780. CD3-EV450, CD19-APC ., CD4-PE ., CD11b-PC5. 5, CD49b-PC7 ., CD11¢-FITC F
ELISA &7 £ IL-6.IL-10  TNF-a ) F Elabscience.
1.1.3 FSHME

I R 7B CO, TH IR G FRAEE T Thermo ; T CANIAX AT BD ; 400 2 f4UBE 4 T Motic ; bR
7F Bio-Rad.
1.2 HRAE
1.2.1 R A AP

10 H 6-8 JAW ICR M B ST 10 TU 42 51l 35 {2 P Bt i & ( pregnant mare serum gonadotropin,
PMSG) ,46 h J5 S R ) & A E BEAE P IR 3 % (human chorionic gonadotropin, HCG) , RIS 12 J& #
L BRI A E ICR HER1:1 28, H B4 8 siktd, WA (kR 3 B A2 B, B T AS D, it W AR IR K
0.5 d.
1.2.2 Eheeg R

TEORKAEL 3.5 d B, SR EAENL FVAE b FEME B, ZE T 450 FHUH T8 B E 0 WA= m k. 7
BAEE T, H 200 L M, JEFRE PP 75 DOCSENR IR, Ptk & B K 40 14 38 WS J0 N 1007 i 174 b A 0 il )
KSOM it ,37 C 45 H.
1.2.3 PBMC 9% &

W 2-3 HARRE ICR /N EUR BREUM 0.5~ 2.0 mL, SR PBMC 432532050 & 40 25 S A 40 M, v Bk Je
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RPMI-1640 F5774E (1 10% FBS 1 1% 75 5 -5E5 2 00 ) HEAIM. Tkt Btk it4k.
1.2.4 BE5 PBMC £

B PBMC 28 2x10" A~/FL(100 L) #2F0F 96 FLAk . SL50 4020 5 A0 BRUN T « Control 2H Sk B4 X AR
A, REEFDEERR ;10 ZLEERR 10 ASFEAR ;20 432D 20 FEHR; LPS 244 BHAE ST BE 4L, A LPS; 110 4 A
LPS Ff42HH 10 IR 120 ZH A LPS Fi-427h 20 IR, BRg ik 3 AL, 4101 37 °C,5% CO, il
28 SR I T 5 AR AN R 5% 24 b A3 S RO 3R A R A IR A3 BT, U SR T ELISA 4347
1.2.5 AR AN & 400 2B T AL

LBESE 24 b 5, WEESRAR U 96 FLAR BB TR 1.5 mL EP 1 il A 400 pL PBS,1 200 1/min
B0 10 min, W FIE . EP &M 0.5 wL CD16/32 B AR, IEIFE 15 min i, ALK CD45-
ER780.CD3-EV450 ,CD19-APC .CD4-PE .CD11b-PC5.5 .CD49b-PC7 .CD11c-FITC 4% 1 wL, R4 )5 # IO
J¥H 15 min. JIA 1 mL PBS J&%J,1 200 r/min.4 °C &.0> 10 min, 5 FiE. F 200 pL PBS &2, H iR
i A AR PBMC.
1.2.6 ELISA #l 2m it B F

JH ELISA 5 A 35 35 i P 1L-6.1L-10 F1 TNF-o 7KF-. ELISA S256 5 52 IR & i ) - o
FERAE , SO0 25 Sl i o B AR (I 2 450 nm ALY OD {EAS 2. ARSI bs o il 28155 40 i R 1o 2
1.2.7 %t 354

SEEG AR R H] IBM SPSS Statistics 20 #4174 FRFN 5347, R H] GraphPad Prism 8.0 2 {47 B 1E &,
K H One-way ANOVA XfAbFHZ J X} BRAT AT LU 0BT, P<0.05 Fon A7 i 122 5. Ui =X 40 e AR Bt
FlowJo 10 447434
2 JGEER
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(AN 1 Frzn ) . i R PBMC b 35 R R 5 e A S0 JUR T 0T £ 7 40 L 19%) 200 B ket SRR 2284 &40 e P
RV Sp AR
2.2 FEREXTHNE I F 4 pe T B AR = 4E
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CD11c™) f LB R AR B0, W8 2(a) B, 45 T
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PBMC % & T, S5 REA L, T 1M 7E
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W Z, A LG #ERF (WE 2(b),
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Fig.2 The immune effect of embryos on PBMC cell subsets analyzed by flow cytometry
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vs 1.08% ,P<0.01). SZEEE L] PBMC X4 I IR i A9 SO, Je K G g3 LA R =8, e KA e AT BR
B IRRE LI PBMC X} LPS Y e KA S v
2.3 FEREXF PBMC TheegyiBEER

PR PBMC 3555 24 h J5 il it ELISA R0 3% 55 W b 48 i K5 1L-6  TNF-o J¢ IL-10 Y53 M5 L,
WE 3 . Kl 255 W, JEARAL BEZH PBMC 43906 1L-6 19 £ 5 3 T} 5 ( Control vs 10=21.04 pg/mL vs
24.25 pg/mL,P<0.05;Control vs 20=21.04 pg/mL vs 51.32 pg/mL,P<0.000 1), H.Ffi# %R EH £ 116
HEHNERZZ (10 vs 20=24.25 pg/mL vs 51.32 pg/mL,P<0.000 1) ; 415 LPS —H L1 3% 1L-6 Ay & &t W%
f T LPS B 5 PBMC ER5 30 A5 (UL 3(a) ,LPS vs L10=27.29 pg/mL vs 31.69 pg/mlL,P<0.000 1).
5§ Control 41FH LY, 5 HERRILEEFRAL ) 1L-10 F3-00h -t b 214 &5 ( ULl 3(b) , Control vs 10=20.71 pg/mL vs
22.21 pg/mL,P<0.05) . SZEA & I, BERARENLHE TNF-o A3, {H AT LU LPS 35519 TNF-ou 4330 ( W
3(c),LPS vs L10=33.39 pg/mL vs 19.92 pg/ml.,P<0.000 1;LPS vs 1.20=33.39 pg/mL vs 22.92 pg/ml.,
P<0.000 1). DL EXER] UL 42 JR%F PBMC ZhRE S P25 S Ak R PE/E .
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Fig. 3 Regulatory effect of blastocysts on PBMC cytokines
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SEMERT A0 Markers R W52 28R, RIG, T 4000 B 400 BAAZ AN RT NK 20 i 2 b 40 s 4x
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FEIR GO PRI, I T BN IR IG T B85 & (1 4N & A6 19 G2 SN, B B WA 18 IR 1 BB R 15 S ks
MIREVER B T & IR PRI fase BAE R A EARIEM.
FEWRIG A PRIII] WG 2 PR JR i 2 G i, 2 M fo 28 v e B AR 4 8 S sz SR VR, L3 iR



P UM R A2 2R (TR R ) 55 24 5 2 (2024 4)
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WP ARSI & PR B R (38 22 | 553D TL-6 AOvR E S 8 T, HLARARA T LB 3R LPS b7
I TL-6 43— AR TR R N TR & B R P R 2 EAE . TNF-o 2—Fhik KAy £
T REANM K, BB IE I K B9 TNF-oo 23 0 /N BROVR I A= KRG U & e ™) LIPS 2 Tl 38 155 s 240 A 7=
TNF-o 1115 15 AR YRS 5 R 2 A SO 25 3 R BERX T TNF-o B4 AT 5 AR IR, {HL 23 AR
LPS 1551 TNF-a 2635 , R BB XA A R 10 58 B 2 R ah i tE R iR e RE iR & B 5 8 IR A
TE R SORE MR X F AT OR T 5 RS T SR, 58 FIRESE I S | e 7= A Bt 48 4N At PR -4 g ]
S FITYREERT , TL-10 ZEIN T BE S0 7 1 A 45 2 BB ). TL-10 FEGEURAGHT 3 4~ A sy sin =
REME PTG RIE AR, T SR AN A8 AL, ZAREZ R e IR T RE. A SCE 45 S BoR BN n] B 5 48
1 1L-10 B0, IR TH0 9 P4 7 1L-10 78/ BRI & ¥4 35 2 AE . B 2% 10-6.1L-10 \ TNF-a
AN A VR 2 BN R T3 i 25 IR 6 TR 5 T 5 PIIRZE 32 2. Robb 457 (ST & B, IL-11 24K o 5570
RSB HEPE /N RELA AR BRI, TL-11 A2 1E 5 IG5 R rfole 5 VR . T IL-11 BT RIG
PEPL FE AN A AT T TL-1 SZORFEHUHRI AT LA 08 DA A R R B 0, 3kt 26 BHAR 48 Mk 40 it IR 7
IL-1PYUFERIEA A T B4 T B EAE . 84 TL-18 . LIF %5 40 i N 7 76 Fl A i 72 LA Ab A <7 i 7 20 1
P AR RN A 2 R R v & P E A . 4R T 45 0 1 T RE X RS R A B N IR O B
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SHAS AT, RIAEURA) I G 20 A1 s A T S A 2 T B b e 00 ] S 0 P 4 0 o K6 008 B 2 7 114 e
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