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A IR AR RRLA BEEY D R DR A PR T 4l
i e S D REAHDGARIN A 1-238 K P-4

SRR N 7S =0 TR | G Rl <1175 N
(HBERXFE—WBERAMEFT O, 5EFKF 830054, i EMARFAMARE B A
Gl R E FAR P, B8 KF830054;° #rie A R G REFHRA P, & KF  830054;

CAREREPESZEARRREE SRR EERT, 5 EKF  830054)

WE BH WA TS B IG A KRB AT (EID ) A28 /)N BRUILIE 0k 6 4 Bh M T (T ) 200 A b 461 B HC T B A G 19 41 i PR -2 1 K
S 4R Tih 76 EID S8R AN 22T iP5 e AL . 5k 8% 16 HOMErE R I/INBRBEALI 4> 9 2 41, TAEUR A 4 KA K AR W]
TR TBE 1 7 ST AN 5E 2 A EID /N FRUBEAL, Control ZH 25 755 fat AR FHER /K s F AT UREFE 8 KA FE/IN L, R AL 4 A A
5641 E1D 21 A1 Control 41 /)~ FRMEL A I8k B0 41 B P T 20 i 7K S , qRT-PCR G 30 79 41 /0N BB 94k £ 400 B+ B 40 B itk B 988 43 F 6
(Bel-6) fi#afb A F 32 & 5(CXCR5) mRNA /K, Western blot 46 1 75 45 /N VLA 94k B 40 2 ' Bel-6 A CXCRS 25 1 ik K,
ELISA 75 K60 1ML 35 (1 40 B A K 4 (T0-4) TL-6 FNTL-21 K-, G 40 44k 2 2k (THC) #1099 20 /N BT 5 B4 41 2 3 R 2 1A
(PR) .Bel-6 FNCXCRS R AIMAKT-. &R AL BEID /NG S RS ERAL, 75 NI PR I FEAG . it =R 25 58 i
7N, ANGEA L EID /)y BRI 6k E 40 i CD4*CXCRS*Tth 240 iy e 1) . 3 &5 T Control 2H (P<0.05) . Y Control 4HAH L, A 52 427
EID ZH /)N BRI 7k T 21 B2 Bel-6 A1 CXCRS mRNA ZKCEFIAR KB FH 6, 25 5 Ge it 75 X (P<0. 05) s AN5e4 %1 EID 41/ B
T8 1L-4 1L-6 R IL-21 7KF- 338 i, 15 PR D Bel-6 Al CXCRS 25 H 3 T w1 (P<0. 05) o £518 Tt 4 i A HAH G4 Mg HF Bel-
6 FIICXCRS WS I S5 ARS8 AT EID (& A A G, AT RES St a1 R A=

SESRIA DRV DI T AN WG A R RS s B Ak IR T 22 44 S JR 1 5 B AN ELR A T 6 R T A IR 5 T B IR 22
FESES R7IL6

XERER A XEHS 1000 - 1492(2026)01 - 0038 - 07
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WG R R W 7L 3 ) B o # b 2O B
IS BB R IS RIS 22 TR] 4 e B B S
FEAE o FEIG RS2 B, R IG & PR EE 5% (embryo
implantation dysfunction, EID)J& S8 &Pk AR 2 (1)
BRERZ —, HRIRHLHISE A%, ¥ B 2 Fil Ak 21 5%
PR EAER, BRI RS AE IR IR R D
AIFEHT H 4552 30560, JCHUEV A B M T 401 (T fol-
licular helper cells, Tfh) K H:AH & P (1) 48 fb 45 TA
5 EID B I, T 41 2 S B M T 40 i

2025 -09 - 14 31k

FEATIH < TR A Gy S 1) 25 ) S0 E R RUAYEL (4 5 HNK
LITD2024001 ) 5 44 # M o IV g A Bl R 5 B 9 61 K A
S TP O (45 : SKL-HIDCA-2024-GX2) ; HiA X T
AARRBHE TR BB BRI H (465 :2025001CXKYXM6
50030870)

fEE T T M55, I
etk , £, B2, FARRRIN, P A S0 SRR B
mail:909232905@qq. com

(CD4'T 40 g ) iy 24, i ok vy s Btk X 752
f& 5 (C-X-C chemokine receptor type 5 protein,
CXCRS5) F1 B 4t i bk 2988 53 F 6 (B cell lymphoma 6,
Bel-6) 45 43 8 o0 T U8 L X, 545 B 40 i 3% Ak S Bt
WAL, 2 5 W N 2% . BAWFFE R, Tih
20 Th e S B AR R 7 R B A  RE A K
1R AH G G 8 BRI, 52 W IR iR 6 IR o AR T AR
EID iy BAARHLE] i A W0 o Wi i R o8
A RVEID /N UL, RGP0 Tih 40 i Sz HOCHE P 5
TENR SR A R R v AR R, DLtk — 24578 EID [ 4
AL

1 HEST®

1.1 ##

1L.1.1 =334 16 57 R R /N, (A5
30 ~ 35 g, R A E A HOR B M2 s 1 A
1A 5 8 17 JE U Mk B U /INBR AR BT 8 35 ~ 40 ¢, 3%
h kB G H AR SRR . A /NI R A
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I % TR R R K2 L s b . W FRI R
H 12 W B A EIR 20 ~ 24 °C, AHRH B AR HR7E
40% ~ 60%,/NELH R, IS O T e
2 B} R 2 S0 Sl W A B2 51 4 1 A b v (LS
IACUC-20211224-47) .
1.1.2 XAl 5ME KIEFIE R (BB AR
il AE R TTAL A ), H 4l i/ % -4 (interleukin-4,
1L-4) IL-6 A1 TL-21 ELISA 12857 & ( Ly s A= oy Rk
HABRA ), RIPA 27k .PMSF \BCA & H & it ik
A& (e B ER AR AT ), — 251k SDs-
PAGE & i PRt il #3070 & (b st i A i AR B R
HRRAT]),0. 45 um PVDF I (_F A28 = KA AR
ABRAFD)  ECLAL2E & R & (At 22 784
BHEA AR, 508 & RT-PCRIXH & [ F
Y TRECKRE) AR ], APC-CyTM7 Fricdi/h
FLCD3 LA (FITC bricdi/N B CD4 Bk \ PE bRic i
/NELCXCRS Bk (S E BD A FRA A, i Bel-6 £
SLREBUAR S PT 2 ER 52 1K (progesterone receptor,
PR) Z siEPUIA (I = EAYBEARAGRAFD) R
Pt CXCRS Z s PR (AL R R AE W H ARG TRA
i) . qPCRAIYIH B SR A FR A w4 0, 51
YIFHIIL 1,

{58 1 AUBE (B AR Je RN 24t | B AR ( 1
A AR AR B 2 = A BR A F] ) H KA (R IR 2
e 2E P A BR A D A A (3 BD A
B F]) , 28t 1 PCRAX (B FEIT I FH AR W) R 5¢
S5 () A PR/ F)) , Westen blot BAZ 135X (A
SR = EYIBRHCA R A E] ) L, 2. 5/10/100/1 000 pl
R (P [ SEARTE A A 7)) o
1.2 A%
1.2.1 REAREIDDRZAER S MR
TR MR SR 1R, LA 2: 1Y He DR ik T 3l
TR e B E AT A B AL BE TR H R RAR B M BB
T A BRI 5 52 2, 27 e BT Ui oy
HEFRAT RS 1 K. ¥ 16 HATURME RBEHL Y A 241,
535K Control ZH MTEID 4H , 74 2H 8 H/NEL. TR
IR 4 KB F T8, EID /NS 77 0. 16 mL/

FUK AR ] i VR B VR 15 ) 45 AN 58 4 B EID B A
Control 41 /)N U % AR FRER K ISR BAT IR 8
RALFE.

1.2.2 ELISA &4 fo & 1L-4  1L-6 F= IL-21 K -F
¥ B AR BRIt i WS A/ T I it 355, e R B A X A
AT VR BEE T, T 450 nm AR AL
J& 1 (optical density,OD) , I il bt £k , 1153 1L-
4 IL-6 FIL-21 &4

1.2.3 /s OB JE K B 2w B Tth 20 B Yk 45) 64 44
FETCER 25 T LA RIM [ e /0N B, 2 508 T e I BB
I K IR M AE TR 1) PBS YR o K PG T
T I A0 b, T S 2 i B S BRUBELE .
PBS ik 20 60 5 -4 2 2 40 B 21 50 L 250058
H1,2 000 r/min 5.0 5 min 5 AT 4 mL 2T 40 i 24 %
W, EEIRA I E S min J5 LA 2 000 r/min B0 5
min I 7 LG . PBS 5 I8 A U8 W1 U8 2
B, L2 000 r/min B0 5 min 7 FIEW . PBS
R, IR T N 20 1x10°4~/mL. B 100 pL 40
B A B < 2 pl CD3-APC-CyTM7 . CD4-FITC
CXCR5-PE, % i #E YCI F 15 min, JA 400 pL G
PBS #EA7 6%, 1 500 t/min &5 .0> 5 min, 7% F 1
W FRNA 300 pL JCH PBS SR, 1R 51 I i
2N MR o R R I A A B S AME JE R AT

il
1.2.4 /) R PEBE# & 20 A8 Bel-6 mRNA #= CXCR5S
mRNA & A KT g 4m) AR YE TRIzol 357 & Y HAE

Tt I 2 ERCI9 U 94 £ 41 G A RNA, i FH] DNase A0 B
LBRFEEZ DNA SR S5 -4 7 B 5 U0 A 1 cDNA
Bel-6 ,CXCRS5 Pk K& N2 55 [ GAPDH 19 3[R )3 51 v
L) 7 3L T % (Gene Bank) A8 4% . 52 3 PCR 2 W {4
Z R HISYBR Green 9 MG YL phEA TR , -8 £ S5 1o
o R B REAR I T 3R R E R . il
FHZE N 7 PCRAGHEATSEI PCRAGIN , 43 M s 53¢ (A
T I A0 M R 5 DR A SR K o AR 3R R 6 10 B
5 UEFT PCR §7 38, qPCR J B 4% 14y - 40 B 75 1
95 °C,FFLE30 s; 452 T kAT 40 MG, A
595 "CAZPE S s F160 CiR K /HEAH 34 s, i s

%1 Bc-6.CXCR5#1 GADPH E R 5| #1575
Tab. 1 Primer sequences for Bcl-6, CXCRS and GADPH genes

Gene Forward (5°-3) Reverse (3'-5")

Bel-6 TGGCTCCAAGTTTCCTATGTG GAGGAGTTGGCTTGCATTCC
CXCRS GAAAACGAAGCGGAAACTAGAG AGGAAGATGACAATGTGGTAGG
GADPH TCCATTTCCCCTGTTCTCCC GATTTTCACCTGGCACTGCA
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ASFLIY G B 3 {E. (cycle threshold value, Ct), I
AEX 8 iR P Y R A

1.2.5 Western blot 4] Js F %2 Ak #k & 49 i P Bel-6
Fo CXCRS & & 69 &k FF DA /IN BRUIGIE v B2 31 bk
CLA AL E T EP A&, B8 I A 1 mL RIPA i Fl
10 pL A8 B LA 5k 960 (phenylmethylsulfonyl fluoride
PMSF) , B 5K b #8530 min DL 7540 2400 . 3%
S I BB b ARG = 2 250 AL, 12 000 1/min
B30 15 min, YA P RNZ AR, IR R3] 1.5 mL Y
EPE . i FH BCA Wil 8 sk i . B2 1ok K
SR BT 100 °CHY 4R e o #k 10
min, fH 8 R E 2. G, RH E =R
FEF-20°CORFA & o B 10% 19 B e . ke
SEHE IR, 5 80 V HL YK 30 min, Ji5 JH 100 V 4% 22 e ik
80 ~ 90 min, FLUKAEHJE , BN 0.25 A, L%
90 min. HLHESERUG B PVDF IR HLTE 5% (1) B A
WA 7E 2R T B 60 min, BHAZS 4, N
A Bel-6 Fl CXCRS HLiA 5 B (1:3 000) , NS5
9 -3- W R I & B (glyceraldehyde-3-phosphate
dehydrogenase, GADPH) (1:5 000)Jf-7£4 C N H
. K H ¥ PVDF B TBST %, PRI S UK,
FER 10 mino SR INAFRAR L A AL 5 — B Rs B
(1:5000) , 7E % T F 60 min, {i F§ TBST Pk % 3
W BFR 10 mine B/ R EWRAFBIE 111
BIRA, B 200 ~ 250 pL AR TIE F  BEIE40
Midsk.

1.2.6 9% LWL & F & A BE PR, Bel-6 4o
CXCRS#9 &5 M FE M 7 & T 60 CHE4H
N4 ~ 6 h, FE7E 37 CHHAE TP R L.
FH A 5 2 YK, 49K 10 min, 18 11 2 P 1 4R K, B
W3 ming FEE FRKIEG UG 2K, B S min,
HATPURME R G  FEAREE R TR . H 3% Ha0,
TE 2R T REGIR M 10 min, [ F PBS 2% w1 e Ae
A 3, BFK S ming A LS /e E IR T E
15 min, i 71 PR Bel-6 #1 CXCRS 40 14 # B Wi (1:
200),FFE4 CRIUF R E . WES NG, Zik
15 min, JH PBS 3& VAL 37K, £EUK 5 min, JIT AR
i B AL W ARG B (1:200) , 76 25 36 F 9 F 30 min,
T PBS 634 3 UK, AF UK S mine PRV N 0, 78
IR T 4R SEEE 20 min, ieJ5 6 FH PBS VL3 K, AF
K5 min, I DAB R ARG, AR, Z
Ja AT SR BE K, R R TR T 3 B AR A 3 2
UK 10 min, i FH PP PR 3t A, RS F A48

B T RS . T Image] FAF43 BT, 71 FHAE X
I R AR OD i K2 HOR I Y AR, 5 1 25 01 285
{H (average optical density, AOD )/ A FH: R LAY &
RS, B PR B RIA T OL . AOD =R BLOD {E/MH
PE DI A

1.3 SEitZAhE8  GEit o Rl 1 23 5 i H] SPSS
26.0 % {} F1 GraphPad Prism 8.0 % . % /i
Shapiro-Wilk £ %6 X £ HE A7 IE S VR 5 . X T2
TE A BRI , 21 19) 22 50 P o AL 2R AT LU s %o
AR IEZS A0 AR R T S BBk RS 56 R AT
AL 25 5 LU BT A 4 i B P24 R XU A 565
P <0.05 0220 A 58 Lo

2 #HR

2.1 AELBEID/MNRRBEST B
AU/ B IR IG 25 R S 80O 78 IN IR PR 2 R84
W2 75 A I . 4 SR R, EID 4/ BRI IR iR 2
PR 5800 0. 13(0, 1), Control £H /N BRI IR I 25 TR
BN 14.75(13,17)4(P<0. 001, K 1) . FE N
s AL S5 7R, PR TE Control 41 H ) Rk 1 22 |
SEHE EID 41 PR ZRIRH Bk, ik — L
AT R, EID 4/ BB AL 4L PR EE 1Y
FEIRIK B KT Control ZH (P=0. 003, & 2) .

2.2 EID X} /s iR B2 A ik B2 48 B2 1 CD4'CXCR
5Tfh 2R RAK K FRIRE M K A5 A Ik 2 40 i 3 25
Ja #EAT Z H R DOERRIE % CD4'CXCR5E M Tfh
AR R AT 00 . g5 8RS Control HAH L , EID
ZH/N BUBE CD4*CXCRS'Th 41 itg o £91] i 514 £ (P<
0.001,&3) . #7s EID 28 BT g o £ UF Teh 41
LA 1 S | IR LA G g SR 1) kA

2.3 EID %3 /)n 5R B2 A 4k B2 48 B & Bel-6 #1 CXCRS
mRNA FRiEKERIFN  Bel-6 J& Trh 4 i 1 5% 5%
K, 1M CXCR5 52 Tth 20 i i b it 2 Ak 2z — o hy
T i — L HRIA R AL Tih 40 j A 30% K h ek A,
ABE ARSI T /)N BRI bk T 40 Bf H Bel-6 FiI CXCRS
mRNA 18 B9 £ I8 K F o qRT-PCR 45 27,
EID 21 /] BUibk B2 40 ffd Bel-6 F1 CXCRS mRNA &
B (¥ P<0.001) ., Western blot 45 427~ , 5 Control
ZHAH FE L EID 2078 Bl Bel-6 F1 CXCRS 45 H A 26 3k 7K
Sl S E R N (1 P<0.001) . VLR 4,

2.4 EID Xf/)R I % & IL-4.IL-6 #1 IL-21 R ik 7k
ERyezmm 1M ELISA 25 54278 . 5 Control 4H AH
e, EID 26 /N BRI 7 o 1L-4 (P=0.002) . IL-6 (P=
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Fig. 1 Comparison of the number of embryo implantation points in two groups of mice

A': Morphological observation of the uterus in two groups of mice; B: Bar graph of the number of points of embryo implantation in two groups of

mice; ~"P<0. 001 vs Control group.
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ok
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2 Control A5EID A/MRFERNRZHEZHRRIEEHILLE M4k x400

Fig. 2 Comparison of endometrial progesterone receptor expression in Control and EID groups of mice

Immunohistochemistry X400

“P < 0. 01 vs Control group.
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Fig. 3 Analysis of the proportion of CD4"CXCRS5"Tfh cells in the spleen of mice in Control and EID groups
“"P<0. 001 s Control group.

0. 004) 1 1L-21 (P<0. 001) {1y & 5 ¥ 7t &, WA 5.
2545 i 2 AH AR B A I 45 SR 427K , EID BERL/NER Tth
éﬁﬂ@‘(ﬁéﬂﬁ,&kmﬁaﬁ o7 2 AT BERE I
2.5 EIDX/NRFE HHEBel-6 F1 CXCRS EA %
KK FRRM e AR T F P B2 4
Bel-6 Fl CXCRS [ 35K kil 45 SR 4o, PR
5 R B A7 A T8 PN R ol A4 AR R A
Bel-6 PHA: A7 5 22 8 F 1] 5T 40 it 9 20 A% sl iR 1 2

4 A A2, CXCRS BHAEAR 5 % 457 T 1] Jot 40 g Fin 2k
A 40 it f BB S M . 5 Control 4 HE, EID 41
I N EZH 20 Bel-6 FIl CXCRS 1 3235 i 25 1t

% (¥ P<0. 001, 6).
3 itig

BT 9 JUR e A ARORE TF BEAATE E R I
Z[6] R RS o AR — i AR R R G
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Fig. 4 The expression levels of Bcl-6 and CXCR5 mRNA and protein in splenic lymphocytes of mice in two groups

A: The expression levels of Bel-6 and CXCR5 mRNA in splenic lymphocytes of mice in both groups; B, C: The expression levels of Bel-6 and

CXCRS protein in splenic lymphocytes of mice in both groups; “P<0. 001 vs Control group.
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Fig. 5 The expression levels of IL-4, IL-6 and IL-21 in mouse sera
“P<0.01, ""P<0. 001 vs Control group.

Y AL AN M 2 1 T OREE I, S5 TR E
YER AR IABY B . Tfh 402 CD4* T 41 i i) — Pk
PR, 76 R 2 R g b B A% 0 M 7, 32 2
TR B ARG A oAk SR A Ok R VR .
iFF 5T 2 B, 4 UR 0T 40 L ) A JEL It N s B2 4L
CD4*CXCRS5" Tfh 2 i iy L 5 25 384 i, H 76 282 i 10
AN JE I H PD-17 Teh 41 B (14 Eb 9] 3 T2 930 .
AN, PD-17/CXCR3* Tfh 41 i 49 L 41 5 41 & i o 6
WHE 38 2R KOF SRR A D6 3 K P-4 T 40 AT B
T Y 3 AT ORI G - (0 S 1 22 )R] BB o R
PELEURARSC S A1 40 , 9 57 3 A1 52 & PR I 7™ (re-
current spontaneous abortion, RSA) #2341 1L Th
AN R I A W 0 i 0 N2 e e R Y o Y
WA, HARS 52K 12 % 5 Teh 40 i 7K SF- 5 5 AR
X PR s IR BRI e IR R RS R,
L W 30 ] T 240 e %) B 5 5 B HLE L i 2k
/01 Tth 40 i SR ER 0] 6B T 8 EID 53 = . AW
8, EID 4RI 35 R S 80 B AR, R AT 18
WHEE MR FH . i — a2z iR EID
ZH/NEUIUIE Fh CD4*CXCRS* Tih 41 i e B 2 1 7,

PE7R Tfh 411 555 15 A0 2= 5 1R T g T A2 10 2k
5 , 3 10 e R I 10 2 R AT Uz

FEAN L R 72 18, EID 26708 BRI 3 A 1L-4 10-6
K IL-21 7K 5 35 Th 5 o TL-21 4 24 Tith 40 i il 6 4
RN PRI, AR 2E B A1 M 257, 3 A 38 2 0 ] Treg
YA A3 fE IR Th17/Treg SF- i , DI 5% Wi B i 9%
Mif 3z, EA I RATF 5T i3E , RSA 3 M I Je
W58 B85 TL-21 B A OC 40 IR K P Fh i $om i
Y0t DX 7 AT BEAS R I 0 A AR R T R 2 4

Tth 4 %) 73 A6 R D) BEAR 361 T S IR 7 Beel-6 Al
AL 132 1k CXCRS By FE" . Bel-6 1F 2 Tth 4
ML ) O Bl e S R, N AR 3 L 43 Ak, 3 T 1] 45
CXCRS BJZIE, J5 &5 Th 40t /) B 40 X AT 5%,
T 2 5 G0 58 07 285 A AS AR 35 10 200 R AF
8O FE H Bel-6 £ R ) B SRR 5 AN
i AN R AT IR ES Jm) ik 25 AH G, $ 7 AT B i 5
M) "5 PN S 5 2 Pk T 3 IR IR A A RE 0 oAb,
Bel-6 i B TA E 0 - F PO RS S A 1Y) 78 7 12 Wb s
Yy, ik — 20 SR AR 5 B D) 25 AL i B AR
R ARBRGE B, 7R 58 4 R EID A /N BRI
JUE 94 5 40 it 7P, Bel-6 FIl CXCRS 72 %% 55 F1 85 11 7K
Y8 YR, 2 B Th 20 kb T R S AL A A AR
Ao WHEHENZ, EFF N Z R Rk 2
Bel-6 5 CXCRS #ik 1 B B 7 i, H B 25040 F 3
F M 5 R R A . X — S5 R AR, Th 20 M &
XTI REE S5 75 IR e B i A 45
MR . T R & B, ARG L 7E EID /N RLF
BB S ORI e o 2 A
TE R ] PR AL« Bel-6 FIT SR 3l ) S0 058 S5 M 98 0
PR 73 W0 AT REAI A iR R 1 T B, i R A4 T B K 0
S5 iR G AN 1 i SR S AR, X R A
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Fig. 6 The expression levels of Bel-6 (A) and CXCRS (B) in mouse endometrial tissues
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Analysis of follicular helper T cell percentage and expression levels of
functionally related cytokines in a mouse model of incomplete embryo

implantation disorders
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Abstract Objective To detect the proportion of splenic follicular helper T (Tfh) cells and their functionally re-
lated cytokine expression levels in the incomplete embryo implantation disorder (EID) model mice, and to explore
the immunological mechanism of Tth in infertility caused by embryo implantation disorder. Methods  Sixteen fe-
male Kunming mice were randomly divided into two groups, with eight mice in each group. On day 4 of pregnancy,
an incomplete EID mouse model was established by oral gavage of mifepristone suspension, while an equal volume
of saline was administered to the control group. On day 8 of pregnancy, the mice were euthanized. Flow cytometry
was used to detect the levels of Tth cells in the spleen lymphocytes of both incomplete EID mice and normal control
mice. qRT-PCR was performed to measure the mRNA levels of B-cell lymphoma 6 (Bcl-6) and C-X-C chemokine
receptor type 5 protein (CXCRS5) in the spleen lymphocytes of both groups. Western blot was employed to assess
the protein expression levels of Bel-6 and CXCRS in the spleen lymphocytes of both groups. Serum levels of inter-
leukin-4 (11.-4) , 11.-6, and I.-21 were measured by ELISA. Immunohistochemistry (IHC) was used to observe
the expression levels of progesterone receptor (PR), Bel-6, and CXCRS5 proteins in the uterine endometrial tissue
of mice in both groups. Results Incomplete-type EID mice had a reduced number of embryo implantation points
and reduced endometrial PR expression. Flow assay results showed that the proportion of CD4*"CXCR5*Tth cells in
splenic lymphocytes of incomplete-type EID mice was significantly higher than that of normal controls (P<0. 05).
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Compared with the normal control group, Bcl-6 and CXCRS5 mRNA levels and protein levels were elevated in
splenic lymphocytes of incomplete EID mice, with statistically significant differences (P<0.05) ; serum IL-4, IL-
6, and IL-21 levels were elevated in incomplete EID mice, and Bel-6 and CXCRS proteins in the endometrium
were significantly elevated (P<0.05). Conclusion The increase of Tfh cells and their associated cytokines Bcl-6
and CXCRS is associated with the development of incomplete EID, and may be involved in the development of fe-
male immune infertility.

Key words follicular helper T cells; embryo implantation disorder; C-X-C chemokine receptor type 5 protein; B-
cell lymphoma 6 protein; cytokines; endometrial receptivity
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