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Abstract

Premature Ovarian Insufficiency (POI), as a complex disease severely affecting female reproductive
health, has a pathogenesis that remains not fully elucidated. In recent years, with the deepening of
microbiome research, the gut microbiota, acting as a key endocrine regulatory organ in the human
body, has gradually revealed its core roles in maintaining immune homeostasis, regulating metabo-
lism, and transmitting endocrine signals. This article systematically reviews the correlation between
the composition and structure of the gut microbiota and the occurrence and development of POI. It
focuses on exploring the molecular mechanisms by which the gut microbiota affects ovarian reserve
function through immune dysregulation, systemic inflammatory responses mediated by metabolites
such as short-chain fatty acids, and via the emerging “gut-ovary axis”. Furthermore, this paper sum-
marizes the potential application value of microbiota intervention strategies based on probiotics,
prebiotics, and fecal microbiota transplantation in the treatment of POI. By integrating the latest re-
search evidence, this article aims to provide new perspectives for understanding the microecologi-
cal pathogenesis of POI and to open new avenues for the formulation of early diagnosis and precision
treatment strategies for this disease.
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1. i

FLR M B S D BE N 45 (Premature Ovarian Insufficiency, POT)A&— ™ 55 g iy & 11 A= Bl Ae e 5 A2 70 i &
M, How SCRZCIETE 40 2 Z Wi 2k 2 T TN R 5F S0 2, I PRARFIE R I N 2 (2 ORI R T v
[ WATHRFEIG BN, SEREHRLN 3.5%, SN FELHEAZEERZ —[1] [2]. POI AMYUFE
B ORI RIR. B S B aS MR, R ERIN T BRGSO B R PR S I R
i PR AR ot BB 3 1Y) B O BRI R TRSZE RS [ 2] [3]

POI i N R 2« 2 4%, BE NN AR S ASR . B S Rkm. EREETMOVEFR. 4R
PERREVRIT ) SR VIM O 1]. SR, RS REMTL, K2 E POk B A B, X 0 i A 2 A
RKAEPOL [1] [4]. X—PLR$E7R, HATK POL B ALHI VR WA AT, AT B A7 AE M AR R 7= 1 S 2
A . BN, BAENRE POL K G IEEEHAL, WP RI FMR1 ZK AT R4S, FANCM HE R4
GRS POL KA R EFR[S5][6]. HbAh, B 5 Gt gp 8L 58 AR SRR (U “ RAEVEZZ ")
WPIESEZ 5 POI WR B AR, RINR R (40 IL-6. TNF-a)/K¥-FhaEr, iR K+ IL-10)7K
SRR 7] [8]. IR LK IR, POI &P [ 5 BRI I m , JLRRMLEIT k2 IR &K LB 2% .

AR, BEEMAMAE SR, B EEAE N <5 ZFERAH” (£ 2 Fhghi /e H &
TR B ERES T E B Rs, RN ARG EE, 2S5 E AR R
[9][10]. TEAEFH RGUBIRIL, CABFUIE L IE B R R 5 2 B0 S LE-AAE(PCOS) I KR A Kk JE 25 DI AH
Iy HALHIE B 5 R AP HESER AR 3R AL A OB R A5 (9] [10]. XL R IAR R G E W #E S POL
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Z AR SRR AL T B R VIR IR, POI B3 il B RE (0 4L R g5 0 A i 25 ek s, Herp
Eggerthella J&F BT m[11][12]. de4h, #WEBRIGTHRT) W E—EFEE L POT 34 1 iE # ik
WA R AR o, PR TE BB T REAE S POL VAT BT s 12].

BT B, SO E E A SR U T IR = A2, RGO MG RS
POI MHCHEMIBT ALk R . 1550, 4 POI M3 il B B I RRIE P 250 S L 5 I RAR b AR DG HLIR,
PR o B A e AT L AR SR AR e Y S D R MRS EN L RS, SRR AR T A T
THRHS (U 25 AR T8 SRR I S 20)AE POLIRYT T B R AT 5t o 38 A T G LA TR, AR SCRTE MR
FRfE POL B AWHLEIFEBEHTAL A, HONTF R T I 18 B RF I POL 776 SRS SR AL B IR A

2. FEEFEARENSRAMIPEINGETS 2RI XE
POl BEMEEHSHM . SIGHHE

GG 7RO IEOR L REAN 42 (POI) 838 Wit AE2E A S5 (R Ao M AE R 22 e . LRI,
KLARThRERRRG . AHMH T- MR AEA S POL MG, (RAEE W] IS iE U7 N R 48 m POL H & XU
[13]. AWFLRHL, POl Wit SMEELTEHAMIL, BERMEMEA KA1, Bacteroides. XA H
Megamonas. Prevotella 34 /jll, Blautia. Clostridium. Coprococcus. Roseburia Z5Jf/b> . X L7 B EYI
A MG MR B UM XN GIE AR POL 2 7] (A EAE L L. XM RS> 56
I 2 WA AR AL, RTBEH 95 38 BE R T R I R 4 B 1 SORE SSE, AR BR STl e AR AR RE I o
JY T B R (2 AL A S POT B S I PRARFAE 2 A 70 WA B AR AAAE 1 35 K G . LRI, B 2R T S A I
TEMEBCR AT R B AR SR IR (FSH) KV T m B UIAH G, XS8R I TE A P vl 5 2 5 09 58 A 3 WA Th RE TR
E

3. BERFFWE L YIPEIN A RIS
3.1. REBETRESINES FRERG

J7TE R EAE R - s fa S A SR A, HORATIEE 2 Rk iR 2 5 BRI TR
A4PONIR TG B4, MEREREEL YT Thl7/Treg 4R HI VA7 K4 RF i %2 . WFFt R, POI H
EEAESERNEREEESOH, HASME LS Bacteroidetes |1 Butyricimonas. Dorea 258 1) 3 & 1
fn, T Firmicutes | ]/ Faecalibacterium 575 71 & Jik/>[11]. Th17 40t B4k, M Treg 40 ThEEAH R A
JE, ARG SR ) S i 2 ISR . /E POL K RSEAL, W RIGITReRSIEIT N Th17/IL-17 #EE, ik
/b Th17 4L EEA], FERATIZIE ERELE ), TGS 00 DI Re[14]. SRR E 7 3 18 B R 7 A1)
N EEFRIE I (RO M1 BRI RIRIE . i SE R T, WOE STAT3 (5 5@ B gk B 4R R v & [ 15]
e R 5 2 (1 0 A 2R 8L, M B W 4 3 B 5, 433 TL-6 TNF-o0 5542 4 K1, sl i 0% STAT3
B 5 IR SR G U S [15]. TR B, POI B35 Eggerthella J& 3 & SACHRHE IEAHSS, AR
WHFIE 5 7% TGF-p1 /KT IEAMSS, HA E. lenta WS90 ELF4EL[12]. SEANH A+ U0 IFN-y A1 Th17
YHfIFE POF (1) J5 Zh Ak g vh R 4 S B4R 170 8 2 1 5 M IR A R 3 6L Pl I I 3 28 G 2 A1 i
Wikl - B - SRS 16].

3.2. RFF=INSH - IRERFE

P8 R AL ) 2 AR VI T RES 5 AR T R GU OB B S (T AN 4ERF . SCFAs W] E I il 19 S 8 i
EEARWREREDRE, K, TRESSHTRES G EARIENEZ R T, R A A R
S5 R MR T TR R B 4 R AR AR T ROBIE TR (171, WEFEERE, AE D-EILBEE S POI /)
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B, Y R TR AN SE R (AOS) VR YT BEWS 115 I B SR W RE . 7T SCFAs /K-F, JF s U1 5 S AL RE I,
B ISR IRE[18]. BEAL, SRUET RER R ZHEFPAL-)ATE LAY POF /NI A IE B RE, FEAK
Firmicutes/Bacteroidetes tU{H, & Bacteroides. Prevotellaceae 2545 2 b, FEHGIN SCFAs 7/K°F, MM,
LT BCE DR EL DI RE[19] . WRAERTA S 2 0P LR SIS A TE R BAH ¢, SR8 B BRI A M7 AR R
BENRNTIR . MHVTRREE, TATX ARAE. e szt WU R B AL RGN [20]. BFFC R,
i 2E W Lactobacillus salivarius Li01 7] BRI 8 7 738 B B A1 (L2 BRACHT,  BOE RIR RS, {2k op
NAD™ =i, _Eif SIRT1 ik, MHH] Caspase-1/1L-14 % E/MAER, 3% POI /NI UNEIhAE[21]. X
LR IR R T B R R - ARSI - ONEL” BRAE POT A i SRR H

3.3. BEREGS RGN RE

Vit I [ e B e o TR UA RS B E E, piEF ThRE 28, 9l R ARGt &E, 25 POl
(IR o IXFh R GU I A F R AS X O S Th e =2 B R T 52 (2 R 40 MRl F 21 TNF-a 1 IL-6 AT/ F 51
B (e RGN BE[15]. 7E POI B, I TGF-p1 KT ST e, HBpE@eeEme . misfit:
1ES TGF-B1 AKPAELE A, =& IAH EAE FHTE POL K J@ e B AE FH[12]. b4, aiam s kil
A3 Ik 1 38 B BECRR A2 estrobolome) Fll 738 B B e e 1k, S2mA N i - SRR - 0P SLRRIM R KSR,
2 N SR AL N IR S0, AT R IR B ST AE[22]. 7E POI /N AL dh, R 24 & 07 (] I 9% 85 nl @ it &
IR T B REAE R, /WL B0 B (A0 Alistipes Prevotella)(F132 5, IaBg MBS 1E, o035 Y SR 4
WA230. AR, HOAC 22 W T sd ek 1A A i 1 R AL RO S5 K, B POT /BRI BR SAE 4 TheE, AR S
Faecalibaculum. Bilophila %5 J& T 52 VIS [24]. XL FRILRIZREE, 4EP H7iE B e 52 54 A1
Jorit R RS 2 B VR POI ) B 250 .

4. BT EEH TN L MINEINGEA 28T REE
4.1. FEESHFETHIETTHR

I PRI 5 S IR BRI FE 2 B, D 7 5 f AE TR A AR e R 1 O S TH BEAS 42 (POIT) & 3 D 5L Th R
(G R . FEIRREIE S T 00 POL /N RS, JESRER 12 IR AR AER 28 Kb, BARMBEHEH
E R (AMB)FIE SRR IR (FSH) KPR L Ge -5 B35 2 =%, (H AMH AUt — BE(E2)/KF 230 ETHE S,
FSH /K-FIEa T R B, RN A Ry SO A 3, PR IR SR b (251, thab, w28 3T Tife & 1%
ik POT /R H I = B8(TG)/KF 5 -3 5 Wi 1 B 2K, 10 %% Allobaculum ., Prevotella 25 56 J& If) & ££[25] -
O R R E TR e AR, KRIE H IRFUA E (Limosilactobacillus reuteri) F1 M 78 BE U I IR 40 55 S H B
SRR, HWUHIZE T B MBI ACE (1 B-Resorcylic acid (B-RA), AT {5 BRI £ 4 A4 B BE 11[26].
W LA BT L0 1 AR A VI S T 3 o R 1Y i T R R (B R R, B R SRR 21,

a2 JCAE POL YRYT PRI I /7. FRFLER I, SRIE T REM R Z HE(FPAL-1)REW A RL4i k2 POF
ANBRIR A A, BEAIC FSH 7K1, FF(E B2 I 4R A2 BER (LH) & 5 70 WA 1910 FLAE R BILH 5 1 1Y
o VAR SRR BRI B A 11 AULAFF BT 1T B 36 LA B 38 I 8 AR D BR (SCF As) /K S 25 WA SG [ 19] o 32 R B 35
HE(AOS) [FIARF 4 UE S P 3@ I V15 W0 R - AN TR, 2503% D- RIS S0 POL /N BRI O B4 G
WY, HAUR5KE CBAE SCFAs K TAK[18]. AAHIFIGE A 1 5 38 A4 o 4L A) T o H iy
[FIR8E . CEMAA 5 36 POF K RUBEAL A, 5 o fel FH 28 A 1 Bl s 2B G AT EL . A AR 5RIVA T B O 56 35 Hh %
IREACRIBOKF, Rl B ORA EARSCHE R . I A G EE R s, A AR IR R F(27]. X
SR IR, A A AT A 2R AR, AR e POF (AN RS, (H LI PR R 7 B K RE
A5 (1 F 500 AR o
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4.2. #EEREVHBEFMDEE DS

FATTUE DB M (FMTIE S —Fh B BB s BRI 7 F B, 76 POL VYT R B K ).
PR T ORA IR K@ BEAA R IE R AR 2 POI AN S, RefE i R FL N ST
Beo Ban, TEAIT U5 OP Sl Re /N R, B B R AR P R TE A R, SR R
TR, SRR TR T O 4 R A PR AR AR A, [RS4SR RE S
NTTHERE 7 503 (1 58 B [28]0 5 —THURIF 98 R F CTX 55 (1 POT K BRUBEAL, HiESE T ok E{a BE B e vk i)
JVr T8 55 B FEURL(VLP) RS AE Re 0% 2. 35 2438 POT K BRI, 1Mok B POI B35 1 VLP W 2345 35 {g B K B
SRR IHREAN AR RE /7, IX SRR T Wil s B4 AR YT O ST RE R OCERAE FH[22]. BEAL, A SEEGIESE, FE
R Z HE(FPAL-1)2E POF /)N 5 NS Th g E /R A AR 0T i B A 4 R 528 [19)]

R FMT fEshR R i S 7 ek, (BILAE POL G PR B i i 2 Pkt . w125 (Il AR 72 41
1, FMT JA97 5 POI 34 It H & il T 7 22 FEIERTOP S5 Ih REFRARID 15 21 35 04, (HIX LR 7L 2 /N
B A RS, IERSEGCA IR . FMT ST POL V&7 0 E ZERRARGHE: 20, MAIfdiritE A g —,
o] e 45 R A R AT R ELAHR BRI TR 05 JE A A 338 XURS: (1 i A R DG B il R . LR, BB R AR IR A A AR AL
R R, UBEREAZTARFE. )5, FMT (K2 EmE, HLRE POLIXKT
BRKIAEHRSYEBR T, FREOCEH AT REA RIS Sl SR RS . PRIk, ARk R B R
PR KREA R BENLN FEIREG, PAAYE FMT 7€ POL N 7 %, R e M fBE VIR R .

43. RETHEHEEREL

WEFWEN—Fh 24, Z5FRARZ YRN8 B IE WL i L AR TiRE, O POL BB A
AL TR . SRR R M TEU E — . BEFER, i 40 I 2T 4 AP e R
PAER R BENR TR (SCFAS), WARR . THERANT R, FE4ERFATE Al B rh AR RS I [17]. AR RG2S
LEF, BRI RN B S AN R IEM R, 48R WA RIRSE SCFAs [/K
P E AR R R IEAOC[29]. ST POT AR THI I BE e (1 B o i ha JRURSE, e 2F 4R & vl e Rl e e 2L
HHERRE . BLAh, SCFAs REid iy 55 45 G A e B4 & R A e e b, somfigigigzh, HACHR
WSBAHREAThAE R H, AT P R R S AT R AT SR LR B A [17]

HE P 6 <5 AT e ot 5 fi T T O R AT 2 S OB AL 5, IS e BRAR e MR B DR, T b TS MR B
(NAM) FJ ZE X SEER, 3R 3l B A - 90 SLAR7E POL A AR A f vh i HI[30]

5. &

ST IAUESE, WiE WA AR S R O D BEAS 42 (PO IR A R JE 2 AP AE S DI oRIEG, 3X—
KIUNELfE POL AR BENLEISE O 17208 . ML SAMRTE, 2R AR O ROAE TH OF BLTh R iR
R ARG LA Tl . SRk R R ims, BT M08 - SCEY B HE S A E R L
POl B MIE W 2 AR B . A 2l 8 B> LR R IR B 2, R T — AR — B A P 2y
fEWE, XPLRERER AR HORRI SR, T aelE N Ra R R 2 5 o resE i .

FENLHZ T, DU 07T OO = 2 oQBim . Supe il iy kA, A0 3 000 - o0 SAH A 72 DA
LB BB o SR, Fa BRI AN FRT SR AL, ARSI AR IR, s 1 R E
ZUERL . SRR ORI R R A H AT Bk T X R S ORH . AR TR POT
RENKER, RPN AR R ? X 5 ZE N 1] BAZHF TR T I S 30 R SR IE

FET R TPORMS (G AL 8 FERASAE . IR B e R IR SR DI RE . DO T I T B 4
NSTEHE S, SCHAES YR h HOR B 2 . (BRI = KBS — i i ——A A
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KIESE, EAL

Wik, FIE. SABRERITAERER, RZg - MREEHG R R LetBE——REB AT
PR AR SR S A R RS, T 2 A e e R R R AT RE SR R IIAE s — R MAL SR —— i e i 2
B . 298, AR N EFON, G E Ty S VS s T R AR . DRI, AT T RS S
Ve BG T T AR AR HE DT 56, HE LR R AR T IESZ UM S ThRETEIR . B A R iR U .

JRERK, ZOUSK K RFRE=ATTA: F—, ELTEANER . HTA R eI A A IR
BEDT, LS POI Z (M PR R B S 25—, MRS, Uil e MRS B oK, b Rr € 1A
R BARU =t T R RRIATR) TR RURLAN M A T IMEBOE I FALH: =, BE TR WAL
SR SAER T PRI R REGIT T 5, g e R FHNTIR S RH S, B
Xt CBRREBOA R BE BB R R . AR RILEI AT S5 IR R E AT LR A &, 4 REdES) POI
MEXPREVRYT 7 JG TR “RSHETERD - ONEE T BB VB IR IVEA . B NGRS

SE K

[1] Touraine, P., Chabbert-Buffet, N., Plu-Bureau, G., Duranteau, L., Sinclair, A.H. and Tucker, E.J. (2024) Premature Ovarian
Insufficiency. Nature Reviews Disease Primers, 10, Article No. 63. https://doi.org/10.1038/s41572-024-00547-5

(2] HEEH, FE, £, & FRVEIVEIIGEA ST EGRARER T[], T E 252 E, 2025, 50(11): 2969-
2981.

[3] Ates, S., Aydm, S., Ozcan, P., Bakar, R.Z. and Cetin, C. (2022) Sleep, Depression, Anxiety and Fatigue in Women with
Premature Ovarian Insufficiency. Journal of Psychosomatic Obstetrics & Gynecology, 43, 482-487.
https://doi.org/10.1080/0167482x.2022.2069008

[4] Ding, X.,Lv,S., Guo, Z., Gong, X., Wang, C., Zhang, X., et al. (2023) Potential Therapeutic Options for Premature Ovarian
Insufficiency: Experimental and Clinical Evidence. Reproductive Sciences, 30, 3428-3442.
https://doi.org/10.1007/s43032-023-01300-1

[5] Utine, G.E., Simsek-Kiper, P.O., Akgiin-Dogan, O., Urel-Demir, G., Alanay, Y., Aktas, D., et al. (2018) Fragile X-Associ-
ated Premature Ovarian Failure in a Large Turkish Cohort: Findings of Hacettepe Fragile X Registry. European Journal
of Obstetrics & Gynecology and Reproductive Biology, 221, 76-80. https://doi.org/10.1016/j.ejogrb.2017.12.028

(6] AL, SeAbrs, skfbh, & JRNEF M FANCM R4 548 SEUE LU0 I g A 2 M ECRHLHID).
VUK 2 24 (BR 22 AR, 2024, 55(3): 559-565.

[7] Kunicki, M., Rzewuska, N. and Gross-Kepinska, K. (2024) Immunophenotypic Profiles and Inflammatory Markers in Prem-
ature Ovarian Insufficiency. Journal of Reproductive Immunology, 164, Article ID: 104253.
https://doi.org/10.1016/].jri.2024.104253

[8] Huang,Y.,Hu, C., Ye, H,Luo,R., Fu, X., Li, X., et al. (2019) Inflamm-Aging: A New Mechanism Affecting Premature
Ovarian Insufficiency. Journal of Immunology Research, 2019, Article ID: 8069898.
https://doi.org/10.1155/2019/8069898

[91 Sun, Y., Gao, S., Ye, C. and Zhao, W. (2023) Gut Microbiota Dysbiosis in Polycystic Ovary Syndrome: Mechanisms of
Progression and Clinical Applications. Frontiers in Cellular and Infection Microbiology, 13, Article 1142041.
https://doi.org/10.3389/fcimb.2023.1142041

[10] He,F.andLi, Y. (2020) Role of Gut Microbiota in the Development of Insulin Resistance and the Mechanism Underlying
Polycystic Ovary Syndrome: A Review. Journal of Ovarian Research, 13, Article No. 73.
https://doi.org/10.1186/s13048-020-00670-3

[11] Wu,J., Zhuo, Y., Liu, Y., Chen, Y., Ning, Y. and Yao, J. (2021) Association between Premature Ovarian Insufficiency and
Gut Microbiota. BMC Pregnancy and Childbirth, 21, Article No. 418. https://doi.org/10.1186/s12884-021-03855-w

[12] Jiang, L., Fei, H., Tong, J., Zhou, J., Zhu, J., Jin, X, et al. (2021) Hormone Replacement Therapy Reverses Gut Microbiome
and Serum Metabolome Alterations in Premature Ovarian Insufficiency. Frontiers in Endocrinology, 12, Article 794496.
https://doi.org/10.3389/fendo.2021.794496

[13] Shelling, A.N. and Ahmed Nasef, N. (2023) The Role of Lifestyle and Dietary Factors in the Development of Premature
Ovarian Insufficiency. Antioxidants, 12, Article 1601. https://doi.org/10.3390/antiox 12081601

[14] Luo, Z.,Lu, X., Zhang, T., Shi, S., Zhao, R., He, Y., ef al. (2025) Moxibustion Enhances Ovarian Function by Inhibiting
the Th17/IL-17 Pathway and Regulating Gut Microbiota in POI Rats. American Journal of Reproductive Immunology, 93,
€70082. https://doi.org/10.1111/aji.70082

DOI: 10.12677/md.2026.164056 426 L2212 W


https://doi.org/10.12677/md.2026.164056
https://doi.org/10.1038/s41572-024-00547-5
https://doi.org/10.1080/0167482x.2022.2069008
https://doi.org/10.1007/s43032-023-01300-1
https://doi.org/10.1016/j.ejogrb.2017.12.028
https://doi.org/10.1016/j.jri.2024.104253
https://doi.org/10.1155/2019/8069898
https://doi.org/10.3389/fcimb.2023.1142041
https://doi.org/10.1186/s13048-020-00670-3
https://doi.org/10.1186/s12884-021-03855-w
https://doi.org/10.3389/fendo.2021.794496
https://doi.org/10.3390/antiox12081601
https://doi.org/10.1111/aji.70082

KIS, EOAX

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Fan, Z., Zhang, X., Shang, Y., Zou, M., Zhou, M, E, Q., et al. (2022) Intestinal Flora Changes Induced by a High-Fat Diet
Promote Activation of Primordial Follicles through Macrophage Infiltration and Inflammatory Factor Secretion in Mouse
Ovaries. International Journal of Molecular Sciences, 23, Article 4797. https://doi.org/10.3390/ijms23094797

Xu, H., Li, M., Yang, S. and Jiang, D. (2026) Immune Cytokines as a Bridge Linking the Gut-Liver-Ovary Axis in the
Pathogenesis of Premature Ovarian Failure. Frontiers in Endocrinology, 17, Article 1758707.
https://doi.org/10.3389/fend0.2026.1758707

Fu, L., Wang, M, Li, D., Ma, S., Zhang, F. and Zheng, L. (2025) Microbial Metabolites Short Chain Fatty Acids, Tight
Junction, Gap Junction, and Reproduction: A Review. Frontiers in Cell and Developmental Biology, 13, Article 1624415.
https://doi.org/10.3389/fcell.2025.1624415

Zhang, Y., Pan, H., Xiang, D., Qu, H. and Liang, S. (2025) Impact of Alginate Oligosaccharides on Ovarian Performance
and the Gut Microbial Community in Mice with D-Galactose-Induced Premature Ovarian Insufficiency. Antioxidants, 14,
Article 962. https://doi.org/10.3390/antiox 14080962

Wang, J., Yang, L., Liu, L., Ren, J., Jiang, Z., Zhao, X, et al. (2025) Pectin from Fructus Mori Relieve Oxidative Stress
and Regulates Gut Microbiota in POF Mice. International Journal of Biological Macromolecules, 311, Article ID: 143941.
https://doi.org/10.1016/j.ijbiomac.2025.143941

Zhang, X., Li, C., Feng, X. and Yuan, X. (2025) The Interplay of Microbiome, Molecular Mechanisms, and Fertility—
An Integrated Review. Folia Microbiologica, 71, 471-484. https://doi.org/10.1007/s12223-025-01404-y

Yao, L., Xie, S., Zhang, S., Ba, F., Jing, H., Qiu, B., et al. (2026) Lactobacillus salivarius 1101 Alleviates Premature Ovarian
Insufficiency via Gut Microbiota-Mediated Modulation of Tryptophan Metabolism. npj Science of Food, 10, Article No.
182. https://doi.org/10.1038/s41538-026-00823-6

Jin, J., Yao, G., Zhang, X., Zhang, T., Ye, H., Zhou, X., e al. (2026) Gut Virome Dysbiosis Contributes to Premature Ovarian
Insufficiency by Modulating Gut Bacteriome. Gut Microbes, 18, Article ID: 2611645.
https://doi.org/10.1080/19490976.2025.2611645

Lin, F., Liu, Q., Zhao, Y., Chen, Y., Wang, R., Miao, C., et al. (2025) He’s Yangchao Recipe Ameliorates Premature
Ovarian Insuf-Ficiency by Remodeling Intestinal Microbiota to Promote Granulosa Cell Glycolysis. Journal of Zhejiang
University (Medical Sciences), 54, 785-793. https://doi.org/10.3724/zdxbyxb-2024-0604

Zheng, H., Liang, X., Zhou, H., Zhou, T., Liu, X., Duan, J., et al. (2023) Integrated Gut Microbiota and Fecal Metab-
olome Analyses of the Effect of Lycium barbarum Polysaccharide on D-Galactose-Induced Premature Ovarian Insuffi-
ciency. Food & Function, 14, 7209-7221. https://doi.org/10.1039/d3f001659¢

Cao, J., Ma, W., Chang, X., Pu, D., Tan, R., Hu, L., et al. (2025) Probiotics May Improve Vaginal Microbiota, Metabolic
Disorders and Ovarian Function-Related Markers by Modulating Gut Microbiota in POI Mice. BMC Microbiology, 25,
Article No. 375. https://doi.org/10.1186/s12866-025-04097-y

Feng, Y., Zheng, H., Yin, C., Liang, D., Zhang, S., Chen, J., et al. (2024) -Resorcylic Acid Released by Limosilactoba-
cillus reuteri Protects against Cisplatin-Induced Ovarian Toxicity and Infertility. Cell Reports Medicine, 5, Article 1D:
101678. https://doi.org/10.1016/j.xcrm.2024.101678

Madahali, M.H., Alipour, F., Eslahi, A., Ebrahimzadeh-Bideskan, A., Karimi, F. and Karimi, S. (2026) The Effect of Syn-
biotic on Ovarian Function and Quality in Cisplatin-Induced Premature Ovarian Failure Wistar Rats. Probiotics and Antimi-
crobial Proteins, 18, 2397-2407. https://doi.org/10.1007/s12602-025-10696-y

Zhou, S., Bai, X., Xue, B. and Chu, W. (2026) A Vaginal Microbiota-Ovary Axis in Chemotherapy-Accelerated Ovarian
Aging: Single-Cell Insights into Cellular Dysregulation. Biology of Reproduction, 114, 1924-1936.
https://doi.org/10.1093/biolre/ioag042

Geraldi, M.V, Brittemark, E. and Lorentzon, M. (2026) Longitudinal Associations of Dietary Intake, Physical Activity,
and Short-Chain Fatty Acids with Bone Development in Early Postmenopausal Women. Osteoporosis International, 37,
879-892. https://doi.org/10.1007/s00198-026-07861-6

Yan, J., Zhang, X., Zhu, K., Yu, M., Liu, Q., De Felici, M., ef al. (2024) Sleep Deprivation Causes Gut Dysbiosis Im-
pacting on Systemic Metabolomics Leading to Premature Ovarian Insufficiency in Adolescent Mice. Theranostics, 14,
3760-3776. https://doi.org/10.7150/thno.95197

DOI: 10.12677/md.2026.164056 427 L2212 W


https://doi.org/10.12677/md.2026.164056
https://doi.org/10.3390/ijms23094797
https://doi.org/10.3389/fendo.2026.1758707
https://doi.org/10.3389/fcell.2025.1624415
https://doi.org/10.3390/antiox14080962
https://doi.org/10.1016/j.ijbiomac.2025.143941
https://doi.org/10.1007/s12223-025-01404-y
https://doi.org/10.1038/s41538-026-00823-6
https://doi.org/10.1080/19490976.2025.2611645
https://doi.org/10.3724/zdxbyxb-2024-0604
https://doi.org/10.1039/d3fo01659e
https://doi.org/10.1186/s12866-025-04097-y
https://doi.org/10.1016/j.xcrm.2024.101678
https://doi.org/10.1007/s12602-025-10696-y
https://doi.org/10.1093/biolre/ioag042
https://doi.org/10.1007/s00198-026-07861-6
https://doi.org/10.7150/thno.95197

	肠道菌群与早发性卵巢功能不全相关性的研究进展综述
	摘  要
	关键词
	A Review of Recent Research Progress on the Association between the Gut Microbiota and Premature Ovarian Insufficiency
	Abstract
	Keywords
	1. 前言
	2. 肠道菌群组成变化与早发性卵巢功能不全的关联
	POI患者肠道菌群多样性、结构特征

	3. 肠道菌群影响早发性卵巢功能不全的潜在机制
	3.1. 免疫调节失衡与卵巢自身免疫损伤
	3.2. 代谢产物介导的肠–卵巢轴调控
	3.3. 肠道屏障功能与系统性炎症

	4. 基于肠道菌群干预的早发性卵巢功能不全治疗策略
	4.1. 益生菌与益生元的治疗效果
	4.2. 粪便微生物群移植(FMT)的潜力与挑战
	4.3. 饮食干预与肠道菌群重塑

	5. 结论
	参考文献

