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Abstract
Research on the correlation between ulNK cells and Female

unexplained Infertility

Objective:

Uterine natural killer cells (uNK cells), as the most abundant white blood cells in
the decidua of early pregnancy, which dominate the decidual immune pattern, their
number and functional changes may affect reproductive success. To study the
relationship between uNK cells and infertility, so as to provide new insights and
methods for the diagnosis and treatment of female infertility.

Methods:

Some endometrial tissues were randomly selected and collected from women
with infertility who underwent hysteroscopic surgery at the Second Hospital of Jilin
University from October 2022 to January 2023, and an appropriate amount of
endometrial tissues were randomly collected from healthy married and fertile women
during the same period,the percentage of CD56+CD3-NK cells and
CD16"CD69'NK cells in their endometrium was detected by FACS. The data
obtained were analyzed by statistical software SPSS26.0, ROC analyses were
performed to determine the sensitivity and specificity, P < 0.05 was considered to be
statistically significant.

Results:

1. In the infertile group, the age, menstrual cycle, menstrual duration, sample
collection time and BMI were 32.87+4.02 years, 27.11+2.63 days,4.87+£1.30 days,
20.79+2.26 days and 20.65+0.70 kg/m2 respectively. In the healthy control group, the
age, menstrual cycle, menstrual duration, sample collection time and BMI were
32.0843.37 years,26.92,5.67£1.61 days,19.92+2.71 days and 20.32 =+ 0.53days,
respectively. There was no significant difference in the above general data between
the two groups (P > 0.05);

2. The percentage of CD56"CD3'NK cells in the endometrium was 20.42



(13.63,41.58) in the infertility group and 8.20 (5.83,9.15) in the control group, the
percentage of CD16"CD69"NK cells in the endometrium was 45.30 (22.20, 72.83) in
the infertile group and 10.75 (3.58,17.28) in the healthy control group, the percentage
of CD56"CD3"NK cells and CD16"CD69*NK cells in the endometrium of the infertile
group were significantly higher than those of the healthy control group (P < 0.001).

3. The AUC of CD56"CD3"NK% is 0.880 (95% CI: 0.760~0.963), the sensitivity
is 84.20%, and the specificity is 91.70% (P<0.001); The AUC of CD16"CD69"NK%
was 0.862 (95% CI: 0.785~0.976), the sensitivity was 78.90%, and the specificity was
100.00% (P<<0.001), Both have certainly predictive value.

Conclusions:

1.The increase of the percentage of CD56"CD3"NK cells and CD16"CD69"NK
cells in the endometrium is related to infertility,and they may serve as immune risk
markers for unexplained infertility in women.

2.The upregulation of CD16"CD69"NK cells’ percentage suggests the activation
of local immunity in some patients with unexplained infertility and could be a

therapeutic target.
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IR AaRR1R)ER

FAE LR HC AR

NK cells Natural Killer cells H SR A A0 4

Ul unexplained infertility AN i R AS 2

VEGF vascular endothelial growth factor I8 N R A KR 7

IL-11 Interleukin-11 HA%&-11

IFN-y Interferon-y FIE-v

Tim-3 T cell immunoglobulin and mucin domain-3 T 40} G Bk A A &R H
S5k T 3

TGF-p Transforming Growth Factor-3 ALK T-B

NCRs natural cytotoxicity receptors RARA P EE 52 A

KIRs killer cell immunoglobulin-like receptors R R ER T AR 2

ILT immunoglobulin-like transcript GIE B A FE W)

MHC major histocompatibility complex FEAZMHEMEE G 1%

HLA Human Leukocyte Antigen SEiERN

PE Preeclampsia RRLCLIES]

FGR fetal growth restriction GILAEKSZIR

RSA recurrent spontaneous abortion 2R MR

RIF repeat implantation failure IR

ART assisted reproductived techniques A TE B R
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B1E % #
1.1 FFRER

ANZEE A B AP 2% ) R S B AR B RRART, (HA 218 10%-30% 195 1 B3 7R
A A REEZAVEATE R 1RGN, Gk R A AN R 2R AT AR R B A e A
XS BLA R N AR B R R A ZE - (unexplained infertility,UD @, JLr, 4 HL 1l )
RN RS S 7 UL WA HLE], BRI, AE BRI 5l &+ & 1
140 1 1Y) NK A0 A 7 AR 58 2R W Ok 5 3B R T SRR AR .

NK 40 )0 J& T %6 R R — 50, w] BUAE 38 506 52 o Ji 4k s8] 38 i)
T 00 T NK 32741 31 45 & 76 5840 A 26 100 1) R e M 0 s Tg G 30 40 Mt 3% i
W, EAE TR, HAFKIE TCR-CD3 E&WY. T HNEFHH
NK 40 i 7] 50 R 2 NAE B BER: 20 10%72 CDS6'CD16",3X 5 4h i 1fn A7 8L L
ANsE4MIE, A8 M NK 4038 (peripheral Natural Killer cells, pNK cells) ff]
KA FE R CD56°CD16%,1 90% K WAy CD56*CD16- K AL ™, CDI16 % 1
75 5 5 FOX W RO B D) B 10 BUA A B, BRI CD16 4 UE BA R fi & BT A £ 6t 1)
a0 e N~ 5 0 4 M & M /E A Antibody dependent cell mediated
cytotoxicity ,ADCC) ™, CD16-NK 4fi i n] 2 1A Ifil & P9 7 A= & [Kl F--C ( Vascular
endothelial growth factor-C, VEGF-C) ] RNA G fI& [ i ™, Kk, CD16
RIEMIEFBREPYANE —FREFTBNR, EHEHBELT, 75 NBESF
CD56"CD16'NK 4 i YV £ 4 I\ 72 SR gk b R B R HAEH .

X NK M UL KRBT, a2 &R EEmd, o588 Eilh
CD16 pNK 41 fitd 0. # (¥ 38 fin 5 i A N 26 (0 BEAR . 9007 38 10 38 s A G, 4R
T A7 76 13X 5 41 i 4505 9 S B U BH 40 i IR 0E IR A, X I CD69 N T AT
FIFLZE, CD69 #& NK 4l & 5. S sh st £z —, % S
IR R A T BRI AR, S AR A R R CD69TNK 4 i S B AE 0%
e T E A . W AR IS E I CD56-CD167CD69 NK 4 Jid (1) 3 i 5 A
ROGE R 25 Jm A o, T A A5 AT DL E I R A A I NKC 20 R 5 ok
SRR T B R EOIR A, VF 2 AR T O K T U Dy — R T B
B (W 7050 4 DA Ja I A0 B P9 RS 2 [R]3X 28 4H Ji OF VA A OGP, JE BE
10 53 AT 5 %2 B4R 3) 77 s ma, JUH AR 4N A f ke, R, R ae %
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R Z0E Lot 7R N I R NK 40 M B R AR AR, AT RS2 A BT BRAN
TR UT B3 A Z R R, AT A B R 2 T B2 48 B I R vR 9T T ik

24 ik, BLA uNK 40 J 1A SC B AT 4R 24 A — AN AR HEL 1 7, IR
240 AR W A S 4 SR TR v, R 6 R TE T R M R T 4 R T B R 4 b
MK WRE T, BEREE. EEMY, AREEENLE, Y
BE R M S B B R G T RE AR A

PRI, A S 51 xe AP A8 1) v, A PR A A AR RS Ak T o 44 17 i
K4 SRR 7 E NS CD56'CD3-NK 4i il 52 CD16*CD69"NK 4 i ) 71 43 L,
RIT uNK 4 5 2o A ZE 1 AR DG
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1.2 %R

1.2.1 A48 uNK 4

GEURIN , BEAR I AROIAE A2 [ b e AR A A (1 VR G 777 AR HE e /R = R - 2
A BE R G0 AR T & . B iR SR T R B ok B RE AR 10 050 1S J5T 4 i
( decidual stromal cells,DSCs)FH i I 6% AU ( decidual immune cell,DIC) & Jit
JE SR 98 B G 57 E 4l M ( extravillous trophoblasts, EVTs)4L %, & PifhF
PR S5 A 32 3t A JE R R il o, e DIC He A T o0 ) S B 40 i & uNK 4H i,
CD56'CD16- LA 5 24, H i Ay e /& — R A ML A B -1 R0 il s, st
HFTHAR . BRUIEZ AN, FE NS B A R s R BT — FROBURE 1) NK 48 i R
HGAETESMERS, e SONEEGRUITZ B NK 412 (pregnancy trained
decidual NK cells,PTANKs), %V #F B A M4 8 7 S H R W8 AL R ik, 7E %
B gl ek 45 77 AR B 2 ) IFN-y Al VEGF, MM i Ffp g Rk a, X
A RE RV P2 0B & P I B 5y R AR 8 R B A R B R 0 R .

uNK 4 BEN G IR 5, X S5IRIGE IR RPN, EAE S AL 2
BORAE™, WRBER RN, 2 SR PRI B s o, e S IR
ALY T, TERERGAE ARG 204 B NK 41 (decidual Natural Killer cells, dNK
cells) ™o FRHLRTEMEGRAT =N H, HEAIEE, 2005 8kEHRT 70%, 2iE
H SRR IR AR TR SN K i) Bl =, SRR PR R T Rk b, 7E R A RG> &7
FE=, IXUEETUR A uNK 40 7E R SRR N S B ik 2 28 (1 2 g S B B 2 o A T
HITEH] .
1.2.1.1 uNK 42 R IR

HET, uNK iR RIS A, EAAZERE T LUCRNBAAREE: 1D uNK
M AT RESK H pNK A 4E 55 =, fEb R 132 4& (CXCL12. CXCR3. CXCR4)
o i A KK F--B (Transforming Growth Factor-p, TGF-p) *'. IL-11 f IL-15 *
IFLFIFER R, CD56*CD16pNK 41 ik CD56:CD16"pNK 4 fil 4% 14 4 uNK 41 . 2)
Lynch Z8“UESE T N B W A/EIE T 40/ (hematopoietic stem cells, HSCs),
uNK 40 ] PAYE 75 PN B B 40 i 4 WA ) TGF-B IL-15 “HIEH T F R AL R 358
i ML = (BB EE PR AE AR CD34 R B IR T 76 PR (13 AR 40 i
ST R 53— AN SCHF uNK 4 AR TR 350240 B (0 R B2 a4 DR - S AR A 1



F1F 4

uNK 4l 234 57K F 1) CXCR3 A [E] 7K ) CXCR4, #AT0, EAIFARLETH
uNK 4l F#BZRIE, X R0 FE e uNK 20 A Sl f R 7 AN T 1ok,
ik B R4 . /R uNK 200 RIEM AR T, EERHRET FEN
IR I A AR P 1Y B S pNK Al O FE B a4k, BEIR AT A RO B e T
IXLE uNK 4 A AT pNK 4 A R RARRS IR R B A Dh BRI, BIVR i (0 A vl i
20 0 R - (R e 0 R A S AT PR T R, X7 2 12 D SR IR T A 75 11
1.2.1.2 uNK 401 f¥) 5% 44

NK 40 At 0 s 24 G AT b g 110 26— By e adi o LRI B0 S2 R A 2
1), A3 NKG2D Fl=F RARA M #1424k (natural cytotoxicity receptors, NCRs):
NKP30. NKP44 Fll NKP46, X5z 7E pNK 4 b &3R1E8, X F uNK 41,
L2k NKP46. NKG2D & NKP44, NKP30 [k = sk Rk 2 A e, ef1F
BRTEF A e BRE A REZ AR (Killer cell immunoglobulin-like receptors,KIRs ) 4
BRE AR Y (immunoglobulin-like transcript JLT) #1 C BlgkdE £ 24k, ixtbsz
TS EVT RIS DR F ZH S A E G148 (major histocompatibility complex
MHC) 454, B4 #1357 (Human Leukocyte Antigen-C, HLA-C) A=
ANEL 5> F (HLA-E. HLA-F fl HLA-G), IXFheh & IR iGE i NK 41 i 1) 5
71, SEOURZABT 5 0 Ge e ads e, TR AT IR R A AR FH 2 e R 25 T Ak
DI ORBER R o JRTAT, FEARTH RO 2ot b, FEBES NK 41 RS0 FTh e i o,
FLE AR IL Z A . I, uNK 408 D58 3244 1 7 019 vl e B T2 Ul &
1 NK4H A ) e R i (7 ZE o 2
1.2.2 uNK 4 i 78 % 9% 7 (19 4E A

uNK ZH I 7E SR SRR . &M a7, B FEMEm T, TR
R A FE RS, B ZES EVT KR AH 45 & Kk ¥ 55 BURE 1)
Thie, XX e Th§E 0 AR 70, KA B T J AT 5 45 M T R AT S BUUE JRAH O
99 R AE ML
1.2.1.1 {R# iR )L i 2

B 58, uNK 20 AT DL e i A0 B iR SR T A G 5 4 I AE AR R IA 3%
Ht . M gR A Jy g Thl-Th2 thRIBL SR, BEAE MEGRIIIT4R, 75 uNK 40
R B B R R R N G R G R g e B g% E IR E A I Th2 4 i
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TS5, BT Thl/Th2 g/fi4b, Th17/Tregs Z I8 [f] Tregs K 7] [5) £ 2= { #E
BEGR XSG LT 52 S e M 22 . —J7 1, dNK 40 038 0 = & Tregs M F 1,
T8 IL-10. TGF-B. 4 fis T M E 40T )E 4 (Cytotoxic T-Lymphocyte
Antigen-4, CTLA-4) i, {78 NRP AR, 55—,
I WK & IL-17 R AR 48 N R Th-17 46 M 1 7T B ANK 48 i 53 W 19
TFN-y 00 1) 33 17 {12 2 4 e i 52 00 o W 0 R4 S B Ji 5 T 4 & A K T NK 4
PR PR Ib ES 40 R e, 5 ANK 48 i 2 TA) A8 BLAE 43 W6 TFN-y, {2 1f CD 14" B Wi 44
Jf 77 A 18] W e 2,3 4 4L BF (indeleamine2,3dioxygenase,IDO) ,i% 5 Tregs
A, TR S 52, M2 B W 40 3R W] > W TGE-B, & 3% PR NK 41
FE R A3 A FH oo FE AR SO AN B 7 T, W AT R B AN A R AR SRR 4 i T e
FIEMK/K T B MHC-T 264y 7 (4 HLA-G) l NK 40 ffd ) KIR2DL4. ILT2
FEAER, B NK 4 B s 1, ORI L % 2 BER M Bk o, k4, B
WA 7E dNK 40 g 70 Wk B IFN-yBI/E N, 3RI& IDO, #ET {2 #E Tregs 7™ 4

Kk, Hp—mqiiimRrdax - dRRELEEZEER. Tim-3 H
Li gk T ANK 4 EAS 2], 5 Tim-3- 40840 L, Tim-3"dNK 41} G
g RIET Z 1) Th2 B4R A 7, 4005 PE AR . R, &k i Mg o = 4
P 43 0 ) 2 LB 5 4E % -9 (Galectin-9,Gal-9) M EAEF, %5 pNK 4117
dNK 40 fifl % B %% ¢ . Huang %5 " 7E i & 22 10 19 ot I 41 21 b R 3
microRNA-30e #) 5 ik EiH, %)) v] i@ i 88 i KIR2DL1 #) 3 & 1 B i
NKP44 ({5 K406 NK M=l , S5 R AmaeEmz. 5
—7Jj1f, dNK 4088 /) CD94/NKG2A 5 EVT £iE K HLA-E #HEAEH, M
PR NK gi e &, FEE, HLA-G 2o H 5524 ILT2 fl ILT4 45 & (1)
ESR A D), 3K Rl S A 2 18] R AH AR B A A 9 RT LR KIR2DLA MBS 15 5
A NK A M S AL R D, B NK YA RS . R IR L e 2 BER A
1.2.2.2 45 ¥ 77 40 fo 1R 28 A MR Jie 3 ok B 22

dNK 4 i B & R BEMAN S5 2R BN — 8 5 EVT Tk
LA P RE R Bl Fik B 30 1 5 A7 2 2% I 0K A i R R 2 TN AR 28 M il E AL iR
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