Advances in Clinical Medicine Ifi/REE23E &, 2026, 16(3), 2137-2144 Hans XM
Published Online March 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631006

BEARPERR X F 2 RS 3214 B 52 0 K 48 < AL
ot

SRIER, FOART
HRER MBS E R R, ER

Weks H . 20264F2H11H; FHER: 20264F3H4H; KA HM: 202643 13H

HE

FE W L% % 1% (Endometrial Receptivity, ER), % BN AEFEBR (ART)EIEE IR X IR R T IR Ih &
WEERRZ —. BREGBAEARTAFYER, HXHMBERES R, FH B8R E 2SR
FEER. BT AFERE TRIRESMEESREMW, M THAERSERBRRLELR
FE WA IR R 5 XA AU M AR . AR Bt R AR RS N 75 PR L 52 1 F B A B A S L
FMEELLESER, DN ZERBEST RAEIRKE SE AN .

XK ia
MEIREAS, TEWBEASME, WEAEBEEAR, TRE

Research Progress on the Impact of Sleep
Disorders on Endometrial Receptivity and
Related Mechanisms

Youran Deng, Xiaodong Luo”

Department of Obstetrics and Gynecology, The Second Affiliated Hospital of Chongging Medical University,
Chongging

Received: February 11, 2026; accepted: March 4, 2026; published: March 13, 2026

Abstract

Endometrial receptivity is one of the important factors affecting the success rate of embryo
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implantation and clinical pregnancy in assisted reproductive technology (ART). Sleep disorders are
highly prevalent among individuals undergoing ART, and their impact on assisted reproductive out-
comes has gradually become a research focus in reproductive medicine. Current studies mainly fo-
cus on the influence of sleep disorders on assisted reproductive outcomes, whereas research on the
impact and underlying mechanisms of sleep disorders on key factors during ART—especially endo-
metrial receptivity—remains unclear. This study briefly summarizes and elaborates on the effects
of sleep disorders on endometrial receptivity and related mechanisms, aiming to provide a theoret-
ical basis and potential targets for the precise diagnosis and treatment of infertility.
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1. 5]

AFRE AR Lot AR HOEE A 20 12 N H RS, WEAZERIFEEN 7%~10% [1]. 2FRA
ZRE B R H AT IEAE BT, P2 2040 S0 RSk BT 2], AL AR JEE AR (Assisted Reproductive Tech-
nology, ART)#& H VAT AN ZER E BT B3], £ ART 16979, WEARE RE IR I e b g —.
GG R A A B DR 2 R R R R IG AN 52 1) 7 B A IS [4] . TEMRIR IE R, 75 B 2 M S 2 51 ke
FERRMIRHES] [6], TENRFERGMBBHERBEERN 2/3 [7]. T5WNRESZM RS T B NBLE
“PFHE % (window of implantation, WOI)” XHIRAGAE RS2 68 77, VPl FEAR 4G 8 7 PP I 5 WIS
o, FrE AR, NIEA R RIRRVE S, i SR R IE 58]

MR AN AR DD e OG22, ORIER 22 (1) 11F 45 2 BA R RIS 5 A2 5 2h REAH ¢ HL T B LA XU PR 2 (9],
MEEARAE N — Ml T TR 2, o] B2 RS 5O AR e (AN 45 R ST T B R AR P 2 i M AR S A
& H IR PR IR BT 8 1 — FIRAS[10]. ART BhZ S8 TR SZIR T IR0 E /K3 4% 2 BN R Rgm,
HEARFEAG K AL 2R 2N 40%, FEECZIEIRRIS AT HL 2 ] =ik 79.3%, R T E i AFF[11].

T 7L 2 Bl e MR AR O LD BE . IRRA R ESF MR R I, TRk, 5 FHdil il B H 7 5 A i
R EEE R . 2 TURTAETEASIRE FOIESE, BEARREAS S5 ART B#HMARERR . IRFFRAEED)
KEL[12]-[14], {H=FH Z A4 TIRPSEEE MRS 2. T, KRGS F R TR,
PR REAR AT 5 1 5 P 2R 2V R QTR B 2 I AT e 72 S BRI, NI R B3 ART SRR ES R (it 5
KA .

2. EERRMER T BRI A RIS
2.1. ART EZEREBIIR

—IIZIN 11,480 il ART BHEMEBZE ML REIR, 12 N BFIEAR RS SR A RIE 40% (95%CI
34%~47%), HABEIRM K <6 h/d & & 22%, BRI IENOLE 5 18% [11]. HAMZHE - R IHE
LB H D AFAEANFIRE T W BEAR T & T FE[15]. — AN 1002 44 H AN 2 Lo 1 1) i S e A 37 F 9 S o

24.19%M0 % R MBI REBCE, LS BLROBIRAFAE RIS T OO0 R0 MR AR B L S 26 B
URA[11]. ART BYZ 0 IBIRIR R EOEE0E, BRIRRAI I R B, HNME2 0% M B 1Lt

ik
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AR, AR (1 B R R < R G o T 8 AT, BRSSPI 1 et BRI e[ 16] - k] L,
HIE R B 05 7 77 1 0 oM JU 2 ART AR AR N 38

2.2. ERFERX T EREREZ RIS

WEFERY], LR MERR S (RS20 (A SR 52 RE(IVE)IE R, B0 ) e A ) M52 5 P N B R 50 380 JR i
AR R 171 — AN 1351 44 3 RTIEVE AZ BT ST o, BEIRI K 5 IR IR 485 A PR AL 4R
AR IEAR, HEEIRM A 1 h, BRIGR G B RAE YRR 5T i 23% [12]0 VFHESRAE( 18] A I
HRRIZF 50 RN, o5 P Is R AR T BRI KISE 15 R IRA RN, T EANBEESER avf3 HH
RIEWAFAEZESR . — I T 3183 BAZLNERIRTREVERT L1978, HHLE T IR A0 5, e
IR 2 R 038 i A L R i PR SR AR SRR 7 2 B vy o — IOU AT WS PR BA AT U % b e R R I R 5
IR B W IR R R IA U, BRI B 7T LR 2 7 8 B 32, A SRR ST A AR iR A
[20]o WFFCABLATRAEHERR - 5E 8 A RO ZE MBI K] Bmall (R 6R J% W] 25 FEARE T /) BRORE A iR 55 RV
[21], 7 FLAET FRUAL B AT YRS KB T B A B EE DR Bmall FOTEERIE, AT st PR o U1 5 A A
Ak, BEMINTE N BRI 8RS s A2 PP HoxA10 Al LIF () mRNA HE FH 7K
2] HEMRREAS AT ™ T POAR SR EK A IR 70, T RE S8 2O T AR SC R IR A 3R A A LR, AT 1
B2 KRG LR AE R B P AR [23]. 45k, BENR MRS —E LR bR RgSom 7 A 21,
MTTEAE ART Bh 22 (3 I GEIRES )R o

3. EERREERRR T B REAZ RSN H)

I SCRR AT S A R R B G PO I DL B AR 18 BB SR A RO SR MRS A AR AT
BRSSO I . T E AR B ERRRG . BB AT EE e N IRA R, H& BRI
FAE R IR MIRE XORTE R R

3.1. T4 HPO BThaEE, WIFHRST RIS

T B NI 2 S SR W e . ZaR B A AR [24]. N BN - FE4A - G99 HL(HPO)Fh S
BN IER B A WAV T A OC L, T A RRERT U ER JC H e  ER 2 ) AR PR U  2 R A E
IRFEAGES, N i - ek - OPELA IR, TS EOE R AL, FARThAE TS, REMRET
BN 2 A B R J[25]. KBRS ST B 51 ACOp S hRe g, SIERMEBEKFERAL, MR
B WA R sk, MU T B N IR AR IR SCRF[26]. [RIVERL(HOX) A10 HE[H7E WOI =il
Fik[27], & ER [WHRHMEVESR G . WMEBCE A Z200 7] 2h &M% HOXAL10 JER 2Rk, oy FHLE hE
& S R T A B A EE 0, 2 B BR T DL S A ORG-S, S R A R RN R o 4 L D A DA
UFREA AR N, TS0 5 N B2 2 I PR e 71[28] -

T E NIRRT LR R g, U NRE RS2, 18 N IR AR DR ) 05 1 52 B0 29]
R/ LA 75 B e 32 AR i 12 FE B 1 1 (brain and muscle ARNT-like protein 1, BMAL1) & -7 18 i H &
1 M (circadian locomotor output cycles kaput, CLOCK) M 1 5% 55 75—~ FARE &W), BB 00
R F-[30], I SEEAER E )T E-box JF F1 45 A 0 A i b 4 i R R AR P R IA (3 1] Y BEEHIR R A
RIUNIEAR T ZALE, 751 BMALI/CLOCK A YIRIA KL, M REEER P EEL32]. T8
PIEREAS, FE{% ER.

HE IR 532 75 HL R R ) <5/ 2K PR AT 5 | RS I 7 R A S W5 (33 [341, HETT S+ & NI 52 . & 5, M
T FEAE N BERER, AR AR R v] R s PISK/AKt {5 5 I %, (i gk il — R 222 (1) 3 ok 240
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# ER [35]. HRMRWIER 2 T2 WIEAN M AhifArh p A Li) E2RY), i S ALBERRAL, ymi B IR fit
ATP K& JF 5 [36]. MR =%, NRTERALRIA & v 220 ATP A= fl N R, AT BELAG it A ik A2
FFHIES ER [37] [38]. 4, HiHIR &K (prostaglandin, PG){E Ny — 35 AL RN A B BR 4L RS MEVI R, Al A
SRERG S 2 T, VARG R A S R 1Ak ETRAN M 3 LR TR IE, iS5 ER (1)
#A7[39].

DA R FER B, MR R A T RESE T R e 2 TR T I S IR R A A Oy 3, IR BRI RS,
MM 5 IR 2

3.2. FIBRAARERIFE, BREBRELE

SRR R DR T 5 N BAE BEIIG 53T R A AU S N . B IR A 3 2 B AR
i (natural killer, NK)4H il . EWE4H M (macrophages, Mac). # ZS4R 41 i (dendritic cell, DC). T itk 241 Ao &5 21
B, X LA A R, e — e AR R ECT T A M e B R DO RE R L, e R U IR R IR [40]-
[42]. WFFCRII[43]: F N I BEAR 3035 2 FRAK NK 496, MR HEIR G NK 40 r ik Z anw, £
BERR 5 BRI R E 0, B2 R EIR TPt 2 3 30 NK 4EMvE PR B P15 T e A R
UFHIPTA « A M At M I ThRE, /)N B SEE6 (44 2% WA BEAR 3 35 2 D i R i 51 T 4, Bk
IRIHAIE T 4001 Helios %5 K77k P, Al AR T Fln 8 T 40 M 250&E Pk &2 2452301 1% /K o
HENE T 4045 Thl 1 Th2, ZFMHEERRRSERBMIGEIR. 6 LIEE KB MGG~ % A
A EEAEH . /NS0 2 B FEAR S 1 /N BT 48 62800 20 B v s2 4, R IOM B T 41534k 9 Thi £
R, B P AR R AR 1 [45]. BV MRAAE TR &AM B2 5 2 Fig s, AT+ E N
MRS WilAk . BRI 28 I AR ORI 73 R 55 [46] . 18 IR AR ) <5 23 3 5 B W 4H B B0 P (471
MR 25 L 3 35 52 0 S M 2 B AR A SR B (48] TR B R B, /N BUBEAY 7 1 P& R Ao 2 4 i o B 5 N R
TE NG A AR R, X RRE A SCHLHIAE N A b B RS 98 FE T Be AR AE 22 o BRI, R
AR5 £ 0] S 22 S BRER T (IVIG) TR YT I B R MR = S P DR AG 25CR, BEEHIR 0T B8R =1, ORGSR R G [49]
SRR, HERRRREAG A2 22 Fh 52 2K 1R AH O I SE B IR R[50, BEIG 7 1 ) S % 2k AT 51 1 5 IR %2
PR, 2| BANF R IR R -
3.3. iIFIFERBRLERE, PERELRMFTETKTE

ST EAELREES REON R RS R, THRERYIE. EENFE lREEL T
PR S 1t L B LT AR . IR B N B I A AR RS2 B I A A R AE K TR (vascular endothelial
growth factor, VEGF)HJIHHE[51] [52]. HEAR PRSI0 H 2 FH 28 4 e AR I I 227 451K 38 < &5 & ik (obstructive
sleep apnea-hypopnea syndrome, OSAHS) & # ] RefEAE K IAG A, FENUA AN BOK T2 8% F =
[53]-[55]. BREE 5T K- 1a (HIF-1o) /2 40 B 7E SRR BT B2 (1) DB 1 B s I 0 [R, 7E A0 AR SRS
SHEEGE, TR 2 M S M A R SORE RO S A0 RS BE AR DG [ R R R IA [56]. FERKIMREIRE T,
HIF-1a A5 VEGF 7K1 B AR M T #0) if 507 A, (R0 ml S 40 B 0 B O E B o T e, 9B FE W
JEThEEZ P57, —TUHTHE MEA 7T 7R [58]: HRAR BT & % 5 + B S Ik sh fa B (P =y R 3 AH G, 1 PI
BB S B 7R M B 00K, 5B ek 2 o fhutbnl W, BEARFEAS riEE /S 15 WA A B, AT XS
T B N2 A

3.4. ARARKRRESHr
PATFAFAEL TR —. OB TR RIEERE . AR QBRI K 3R, 10X 28 5 35 il
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R M - T - AP A AR B SR EEKCT 5 5 IR B 1 KON R 59] L K
BESLRCHUT PSQU % WL B VP A IEIRAR A, 5% 2 SR WS I H R 25 2 06 47, T e 5 SR IR e 1
HIAZHI60) = BUHIF A% JoNUaE T DS Bt e DA BRBE IR RS S5 7 2 Py B2 2 F W 0 R
Foo HERHRIAAE R RO TRE, BT 5 MR S S R I B A, 3 0l 0 B
R o [, RO R KRE A % bt B HL IR B (RCT), 33k F FERR K 3 g — 2 2 1] 0
S eSS

4. &g

MEARPRAT/E ART 8 b ARG A AR, AT REIE R IR b A A R o BRIR i S B oA I
B TE AR A AR, EBE T E RS, B S BUR AR R R R, IR ARER
TR AERKSTT AR, BRI R ERREEAT T IR T T E RS2, AT AR AR B AR B A R
HAZSURBT FAIAFAE LR T PR R DR BRI A L FR/IRYE, AORFFIBIL KA, LA,
FEBC T I TT, AN R RS T SRR VI AL

SE
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