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ANEREERE (gut microbiota, GM) FhJE
%, EEMIEEER] (Firmicutes) 5#IFF ]
(Bacteroidetes) A4 A%, P A9 LUAE AT AR PTG HL
RAERIRGC A FERR o GM S HAR I Y A8 2 7B
A2 B B 0 O, X YRR I B RS Tl 2 G HEE
2 GMZ R ABITER (bile acids, BA) X
W AEA A A SRR IR (short-chain fatty
acids, SCFAs) MG mMAEZ M ERIERE, GM ™k
PG P X G BT AT R IIBE R CHE . I
G, PFZWFE AL, GM AR 54 58 R 50
FRAFTE—E WO . 84, GMUE AT AL
FEAEFE RS GM REAE N A5 R Ge i TR Y74
FR? A SCEEET XX Se[m] B THR 1T, DA A AR B e
WYY« IR B RE ) 5 TR B A S

1 GM5XE%HEER

HRBR 2 BT R I, GM 76 A R R Utk i
TEHTH £ 87%, GM KA 5 LR RGP A —E
SR
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1.1 GMELMAEEBRHEX

Z PN HZEE1E  (polycystic ovary syndrome,
PCOS) & iy B 3R 3ok 22 b — A 2 Jr i ¢
PR, B IR E R, SEMsem Ak FEe M
Woar RGO R N R A
(endometriosis, EMS) J& ) — & UL i o Pk A 5
YR, SORALEE A%, BE AU ER KEZETL,
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Table 1 Changes in gut microbiota abundance in infertility related diseases
R1 TEEEEXERNGEREEETL
LSRR it P A DR 8 T R B AR AL 22k
PCOS A YHIRIKHIE (Prevotella) FEXRIN, AANFHIE (Lactobacillus) I8 B JE (Ruminococcus) FHIRZFM  [3]
8 (Clostridium) 3 FEFE%
/N Firmicutes ¥ BESG NN,  Bacteroidetes=F B [#AIG (6]
A Mok B & (Enterococcus) =EFEHIMN [7]
A TR B BRI (Ruminococcus gnavus) « ¥ T K I B B4 58 75 WXL A (Prevotella stercorea) « ] TR FF (8]
(Dialister succinatiphilus) F1 Jfg 55 fl T (Bacteroides fragilis) = J£ 3% hn, 5@ B 7 B A% 6 R
(Christensenellaceae) =¥ [
A AL (Bacteroidaceae) SN, HHIKIKEEL (Prevotellaceae) F-FELIFAIT [9]
EMS A EHIKEE (Shigella) FIRA KW JE (Escherichia) F MM, T BEHIE (Sneathia) . EREETIKEE  [10]
(Barnesella) TN IR (Gardnerella) =LA
TR L RPN E RS, SRR (Lactobacillus) 4P FEAIC (11]
A B Z AR B (Eggerthella lenta) 1K . FF (Eubacterium dolichum) =£ Y&, RENKREH [12]
(Clostridia Clostridiales) « & 2 & £} 5% B B J& (Lachnospiraceae Ruminococcus) « £ # H T 12 & £}
(Clostridiales Lachnospiraceae) F1J8 B EREHAHR H ERE & (Ruminococcaceae Ruminococcus) - [#1%
A Firmicutes/Bacteroidetes Lt {5 Ft &5, il 2k B '] (Actinobacteria) « ¥ B |1 (Cyanobacteria) « ¥ 4l & 1 [13]
(Saccharibacteria) « #2 #F & '] (Fusobacteria) 1 & AT B '] (Acidobacteria) = £ 38 Ji, %K BE 5§ 1]
(Tenericutes) =5 F&MI%
EE A Bacteroidetes ¥ FESE NI, Firmicutes¥: I [14]
A Prevotella. "WNWKEEJE (Porphyromonas) RSB FIHIHRFF B )& (Dialister) =FEHIN [15]
A JERE R Bl (Tissierellaceae) « MW HIKIKE Bl (Prevotellaceae)  MZE Bl (Actinomycetaceae) FlPrevotella®f  [16]
FEWAIN, RuminococcusMHR & (Clostiridium) =F-J& [&A%
A PR (Bacteroides)« Prevotella=EFEYEIN, 24T W8 (Faecalibacterium)+ % K% & (Roseburia) )&  [17]

PR

PCOS: ZHEINHLEGNE; EMS: T8 PBLAIAE .

1.2 GM5BME4EKRAIERXME

ANERE RN S I R T8 0 e
A —AE DL B HOR B OL T 2007 R RS2 22 1k
JiE, LR IR A R AR D FTE IR, GM
KA EANERERVIAG, P2, MER
LGB L (polystyrene microplastics, PS-MPs)
ARERELGM KA. /AR EE T PS-MPs ), i
Bacteroidetes % b FF#4#, Firmicutes % T [ 3%,
H/NEBARE 6 71 580 B 2 TR B Eiig ik
£ (high-fat diet, HFD) /]NEUEIZEME RS HE S IE
RN/, EE /N B E R R
(Bacteroides) T8 IKIKEJE (Prevotella) FJ&E
WERN, [FG R AR AE N BER ML, 2L
A B A RS R D SRS VR B R R AR R
Bacteroides-Prevotella W& & 585 1% 1 2
G, TN EE R KV Bacteroides - Ji 5 1EAH
XK, WUIGMARES 5 T A E %W I K4 M
R

IR R R T GM A AR 5 AR5 R 40

P Z A E—E W ORI, EP 25 22 A A ARG
F ARG, W SRR AT B
3‘&% L20JO

2 GMiaE i B7iE — 14 B 5 22 i) A SE Th B8

B -VERR R 7 T A 5 AT R G R A DGR
GM K AR P38 ol 815 e e . N4 DA SO e
figi - 3 {A - % R (hypothalamic-pituitary-gonadal ,
HPG) & Z ML AL 50 R G KBS
i
2.1 GMi&EidRziE-DP S RN 2 M A JA T RE

Jy 3 - B BL I e Lo ME AR FE D) ERIA . GM
KA Y38 L AR P SERE N . NI R G e
T FEfi-FER-JP 5 (hypothalamic-pituitary-ovarian,
HPO) il 3 FhbL, SEma Lk FEYIRE
211 - FRIERY

GM SAR I AT fi 38 13 A 5 2 5 240 B R 1)
Feik, oEOP BT RE I I RAE R . GM 2K A
B, EMS 8 il o == [ E 1 o Y 3= BE 3G
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B g Z B (lipopolysaccharide, LPS) i & F
WAL TS AL, 2 A0 20 B X Rk AL R i A=
B, EMS BOE MW T B A ER-17A
(interleukin-17A, IL-17A) ¥k i W 35K T FE &
Pk, HAMIE IL-17A 7K V-5 Bacteroides 7 FE 5 1EAH
x5 BEER B (Streptococcus)  F1 W AT B
(Bifidobacterium) 3 5 A G, i IL-8 ¥ & Il
T E R LM, IS FE WK E R
(Subdoligranulum) W) =F J& 2 A ¢ ™, ILAk,
IL-6. ¥ ¥R %L [ F a (tumor necrosis factor-a.,
TNF-a) WEWEE T Y AESRE R T GM
R, WSCFAs, 7EHGEINEINRE SHiRMr )y
A A A R LA . SCFAs i i 5 G 8 K32 14 4
(G protein-coupled receptor 4, GPR4) #H H AEH .
P 1) &4t A 35 I 9 i 41 2R 1B S (histone
deacetylases, HDAC) , 1 # CD4'T 41 Jifg ;= 4
IL-22, PRy Sz RAERI . ER SCFAs
A SRSy, T IRAERS @ M i) METTL3 (—Ff
mo6A HILFEREWE) AYRIL, FEAREL sk A1 FOSL2
m6A ALK L H mRNA 3k, 47408035 PCOS
/N BRI B 58 T B T e 2D O LR AR CRE PR 1
FKik

GM S ARyl i A% i S IS, 5%
YR e RN, DTS A A AL R T
1B Bacteroides i 17 B i (1) BA P01 P 2 e 2 200 e
PWATPE T4 (regulatory T cells, Tregs) FIRLNY
HBNT (helper T, Th) ZHAf, 33X L6240 A8 o 4101
ol fiE HE R ORE A PR 5 G0 9% B Y L BT e 2 IR
(Akkermansia) P0G T A B915 S53&A2 38
T3t v (interferon y, IFNy) k3455 X} e 40 iy
() 25 5 2800, 4 T A ) D 69 40 B ) AR RN
B TERAINIRYE I GM S Z AR =¥, *E
A G A ) R A g 2 L T T A O
YER . TERAMNGE 14 Tregs #H ) X3k & 8 11 P3
(forkhead box P3, FoxP3) MYk, #iil Th17 4i
Ji.53- W5 RORyt FINTL-17, 34 1711 02 2 ) 2 509 240
CDA'T 4 i ¥ Th17 40 J B Ak 2, 3 3 aod 4%
GPR43, GPRI109A. HDAC P K fib 5 #0 41 X 7
RAPIGAP (3R ik , 75 40 SE R, AT A AL
T 5 N RS A M A A0S AR AR AR T T
PR 38 3L 7= A 0 PR A28 (reactive oxygen species,
ROS) LI N4 AKT/mTOR F1#% K F xB (nuclear
factor-kappa B, NF-xB) {5518, %S HeLa'®
HEm AT

2.1.2  JAENTIL RS

GM R AFHLEL THUA NI RS, k5
WRG, FEEEBEINE . WRRGSWELL, 2
il 2z A= H R G o

GM i Al fe SRS R A 20, A58
ARG ELEMNNRE . Wil Bacteroides.
Bifidobacterium FFLFT % J& (Lactobacillus) 25 il
P A B A BEIE TR RS (B-Glucuronidase, B-GUS)
GRAUEG, EIT RS MR, SR
RIGHKE . GM a5 SCFASs 18 453 Mt
ERUERL, TR T cAMP {558 i DL N2
H I H3K9 B9 LAk, £ PPAR-y fl PGCl-a i 1%
T B SRR 20 L 2 R A [ B R Y
AR P, GM b AT 3E o R 45 HPO il 8] 422 52 e M
BRI W . LFRIGYT PCOS KR BEWEA S
e B R4 & (luteinizing hormone, LH) 552
fil] (testosterone, T) 7KF, [H)HHE (e Pk IR i =
B it ¥ %  (gonadotropin-releasing hormone,
GnRH) 1 59 ¥ R 3 =
hormone, FSH) 7K T 2,

MEIER 50 5 R AL S o VA 58 AR G i OG5
WMER. SRS IR . REZRADT (insulin
resistance, IR) 4 X35 [ % 1Y A& A= %25 D0 AH OC
50%~70% ) PCOS &35, JUHIENEE B, FA7E
AFEFREERY IR . GM REAS I L3 38 FER 55 R (14 43
WS, ML EIE (Actinomyces) F7AEIE
'] (Proteobacteria) RJ [# i EM =, MR H
(Clostridium scindens) HERHHEZ R e AL M e
=B, PUNFHMEEEIRICE (Prevotella copri) HiE
5375 % IR P, GM M AR i B8 38 o 45 0%
AR5 I B ARG, DA A B 55 ) 5 R B 4 Jif o
i, U GM n] DLi# i Bacteroides-BA-15 Je B X 21K
{5538 B in i) PCOS /L F MR ZEEL ™ TR nl
Aeil It LR AR . R A LA Sss S A A b
iz A (glucose transporter, GLUT) 4/PPAR-y
2 ML AR DT AL AR AR B L s A
SRR AR L8 TR O RN R A A R AR P T
M i fig i@ 8 ARHGAP10 (—Fh i k4 i 56 7=
() EE BT ) 2% 35 FNAE [n] 8 4% RBM3/SLCTALL 4,
R AR AN M 7 . 8 m BR Jo ak 48U Ak P Ak 15 i A R
R, HEANIT, TN E8 S e R
YRR AT P
2.1.3  JHEHPOH

T MR AE BN A2 PCOS AR . AR g Al IR

(follicle-stimulating
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B, % RFEEFETE- AR

NN A FE T RERI AL <1155

SR 0 6 B LAY . GMRE % 18 1 1 - i e B
PCOS f& 3 AT Fr i (4 B o4 Gl 2 M Ay 0y
AE, B Z R RAEH T HYFRE 4 TR
A DL G % y 2 52 T R (gamma-aminobutyric
acid, GABA) RS L%t PCOS B3 M43l 2 FLAH
KR B AAE 2, 1 < 1% W38 i $1 i) NLRP3 &
i /N (R 558 SRR A PCOS K SRV e Jiki i M
ZH 21 rp Kisspeptin 2 54K ), 38 43 8 15 NrF2/
HIF -0 {5 538 J& 2% PCOS R iR R i il s 251k
FIGE R ), [ e R AR AT i 5 A1 2% 188 g 2
F . =R 2 i AR i Hym =Rk 2
22 GMIBIBAE-Z AR B EEINBE

i 8 - 52 AU i GM R AR TR 4 G g R
FERN . NI ARG A A T o i - k-

5271 (hypothalamus-pituitary-testes, HPT) #4§id
e e @ @ e ®

‘ { \J ( | |
Wpmnnnay UnponnnnAaspmsanantanaea i mspannnadsssnan A nspanunnnns

S S

T, SN SRR AR U BT
2.2.1 A SRPE
GM&,H\ﬁiET%i_i‘_iﬂi’*ﬂi‘Kl?%ﬂﬁﬁé&lﬂﬁl
SO SE LR SR OAEE (B 1) o i 5 R A
KSR R A SR T & ﬁiﬁam RPN 2R R
RHF, UAEBEKMILRHE F . piE
Proteobacteria REM% 7™ A= 344 AR iy 1k S At A 4 Qi
Wy K S RE O, 2T R AIORS W BT i ', Round
SR, MESSPUFT R (Bacteroides fragilis) 7=
A= BB BEVE T 43 F 2 8 A BEIS TLR2 {5 53 i,
175 5 FoxP3' Tregs ;= =, A2 7F IL-10 %) 4330 I 4170 i)
Th17 40MERY TN RE . GM 2K BUl & PR,
fEPENBER BT BT, #OF TolHEZ K, A&
ZFIIL, TNF-o 52 Mg RT3k, IMFEE
K115 71 P

M2a/2b/2¢

TGF-B
IL-10
IL-35

PURT

Fig.1 Schematic diagram of intestinal bacterial metabolites influencing spermatogenesis by mediating inflammatory

responses and modulating the immune systems (created with Biorender)

@1 P& 4 e K = 4 i

SCFAs: J4%IENIER; BA: AHITHR; GABA: ys&u%Tr&a,

NERERN, BATHRRRSRE
5-HT: 5-Ffafli; 3-HPAA: 3-FRIEEAKZMR; GLP-1: &R PYY: JiK

045 F & & (FBiorenderZ: )

YY; NF-kB: #PT«B; TLR-4: Tollbf5Z{k4; STAT-1: {5555 5H RGN T1; MR: HhEFUMRZAEAEN; LXRa: X2
HAEM; TNF-o: MRIAIER Fo; IL: HAE; TGF-B: FAERKINTFP.

GM R RENS M < V4% G e 4R i, FE M 52
HBRETT . EWRAN M AL R T Y S A
HERE SR T R A BREYIMNSE, SEIUE RS
1 M2 #4505 248 5 2o o i e o R, {2 1 Th2 4

Musrib, S 5HRGER Y GMAI Y o JE 4%
B ZEHEAEKEF 1 (insulin-like growth factor 1,
IGF-1) B9 A= 52 Wk A2 MRS 5 i . SCFAs
REAS ML DL fT 91 AR P IGF-1 B2, i TGF-1 38 5 %
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TG HLAZ AR WA 5 e S A2 UE 20 B g 1) e
THRREME AL M2 B AR 534 ' GM IR RERS
WOR RS E TAIM, S2ALT Y Tregs BIAPL R A7
IL-10, IL-35 FI TGF-B, JEMRBeimbl Engs, 4
SR BN T 40 M ERE & T Tregs B, S 4EHEL %
JER R AR, SRS F B e i Y. SCFAs
REMSHMN ] LPS 75 709 B W g e r= A= 2 SR X -, f stk
IL-10 A9 43, FEHITH NF-«B {558, M
RAFE TN

222 AFEEA

GM REMS T 2 AL K-, TREIH R E
35k 2, Clostridium scindens. T8 8 ¥R H 8
(Ruminococcus) S5REMEREME K IR | 270 i)
FR IR A ISR, FEmENT, =
S 520 (dihydrotestosterone, DHT) 7K 3/,
GM FZAA T GUS i L BEIEPE S0 ¥ T F1 DHT
)RR AL, JF3E niF 25 T 1 DHT 7K B,
AT E M S 5 — AR A2 -

[ 5 R AE B A FE Y A SR v b R AR AR,
R E/RIR 5 GMZE VI, ZhudE P AL, IR
AF/NEKGM F MR, WITE
(Saccharobacillus) K451, Actinomyces FIPETK
W] (Verrucomicrobia) 238/, GM AR Z [A]
MR R M iR, MR A RS 20
WHIEHCKZI IR, [A]E AT L L 75 GM rY 4
BRI REAR s A R e . R A KRR
SRR 5 TR S AAAH I B8 TR KT Y 98 28 X6 2 [
B = AR B, AR KR BRI S T 53,
FERTREI T A /NE Dhfe . GM A= AR &
TR 0% 3 25 4100 ) S0 A I 930S ) F - 3 PPAR-y 1Y 3%
ik, gEmEAR MR R, ks HFD %5 %
(A A e ek A BRI 2 B B A B o 2 AR
BRE B,

223 g RO

GM KRG R R ZEFL, TFENE X
AR FTE 13240

A BE A ML PR R AR S 4E A R A R R
W A k', Bacteroides. Bifidobacterium F
Lactobacillus %575 24 2 R SCRIAR T o B DG S A
FH . Zhang 55V KB, GM Z GLAF 9 H BR A
(Ruminococcaceae) NK4A214 f) =F J&F & 6l F %,
Y R AR S 38 2 0 PR RS ) S LA
M, T EIURR ARG RE ). dErE R ABZ 33
ARDRE A ANRE 0] A1 RS040, DE TR T RY

FrEA e WESR R, MEMERG U RS AT 1)
R Rk = 4E R R A IR AR e R 1, 4
et T 5K R EMH PRI ZE R (Stra8 Fil
Rec8) MIFRIK, Y4 Stra8 NFRIKALFTIERT, Ko
AS I 20 B e AR R A4k, S350l o 24
T FECTCHEIE

GM & U1 B IR 4EA: 2 5 55 1A= 5 4 M FiokG
VI, miEFTE  (Lactobacillus reuteri)
B I H 4E A 25 B RE NI o 52 ) 248 Jifd 43 24 Iy 06 75 1)
ZH AR AR e e G BB A, DR A B A At
A 0 B SR Bl AR RS A
AR S TR A, iR R KAE KRB =2
B EE JE T P T E A A, Bifidobacterium 55
Bacteroides fragilis & W) 4EA: 22 K BERS 235 K R AY
K050, et SRR AU, BRI TEE
SEH L] e A A R K AR y A AR L
AT AR E S R 200 B v A A 2R KR M S R A2 Ay
Ak, A BT HERR I S AU LA, AR SR B AN A
KB HRE TR
2.2.4  JHEHPTHE

GMiE R P4 5- 2l (5-HT) HIGABA 554
203 A S R T, DATATS e HPT %) A= 5
R MAER o W iE BOIR ZF AT W (Clostridium
ramosum) WAL R 3 AT DAL T 32 9 B2 40 i 53
5-HT 7, 5-HT ] 5 HPT 4 of (i S 8E i 2 a2 1
MEAEH, S0P BCR A 50 W . GM 43 WA 11
5-HT. GABA “5{5 5 73 i RE % 1 1 9 75 1L 859
JELD AR RE 15 0, P EIEE RS 59
e 7= A= 52 W . Bacteroides. & L ¥ W
(Parabacteroides) T KW¥F# (Escherichia coli)
G4 UGABA, GABA MMM 5-HT 5 5-HT Z 44
28 G A DA 9t B0 , NI 55 5-HT 2E[H]
VTR A0S 1, GM IS REIR o NO 15 53 [ 4
% HPT #l, Lactobacillus . Bifidobacterium . 45 %
O E BRI (Staphylococcus aureus) F1ZE T
(Bacillus) 7] 38 32 4% 2 MR A R 52 1 NO 1Y 7™
A NO AR HE A 2 T A R A ek, OF
PR AR AR UER B R F GnRH 143 W5 LA T
7 S

3 AEGMIBIT E£EER

BEHE GM 5 fiF AR FE 1] A4 5C 22 UK BT M
AL A GM, I HUAREIERE T . GMIRYTAE
BRI AT 3 4RI AE . RSN T, TR
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e Wy B F% M (fecal microbiota transplantation,
FMT) HMIZYIE77 .
3.1 RAESHIF R

AR RIR R E Y s . SR EA A
T A R ) R DR R AR 5l AR Y TE
MRS RS, DAk NG TSR e 5.
311 #HAE

T A TR 3 S P T8 PN B 25 (R RN EUR A s
O TR AR, oE I 4E R g 8 AR S
Il R 58 2 W Lactobacillus 5 Bifidobacterium
T RGP, il EMS B B A IR,
FLRFTE  (Lactobacillus gasseri OLL 2809) RENSIK
57N F AR 25 40 40 LA ) EMS 1 % 2B D R ER R
Unic Biotech Ltd 4 ;7 i) Femina Probiz #5 4= & (7%
A1 Lactobacillus W25 Fr) eS| NLRP3 4 AE/MA
) mRNA K35, BF G ARG 2 2 ks 7
X PCOS S B IRBIESE A B, IR FLBUS T 14 V9
(Bifidobacterium lactis V9) VL K fli + 25 4 W
(Lactobacillus 1 Bifidobacterium) k& #5857 )5 ,
RERS A A GM A B, S8 . IRMCEAHOCH
PPAR KRN A A 115 il g ™ 77, PRI
SERAKEH R, ZBIEFREL, B 5 U
PEIGTR , BRER KRR 787

s R R S HEE AR OC R =, HIR&E AR T
RERS TR TP . GG 1 S RE SN, AL N T
R, JEWH RS 75 190 P R T
Oliveira%§ ! KM, BAFELVEREATIE (R
REFIE . B FRERSSHE IR ) MBS MEEE, &
i %5 A2 W (Lactobacillus . Bifidobacterium F1 W 4
B BR & (Streptococcus thermophiles) ) 1637 )5 ,
KR Bt ALK R, DNA®E b, T
W FSEI915 80 0 0E
312 #HAETT

i AR TR AR — AR AR, HRERERE
PEHOAR RN A o DA AN AE , DT st 1 = fgkt
W ALY, B2 A Mg T iR
(polyunsaturated fatty acids, PUFAs) . Z ;A MK
KA WEEZ RISy . Omega-3 PUFAs /E N A&
THENITR, 2S5BSR DR It 4edr Iniai
AW KR B FL A B Omega-3 PUFAs &
FHE A = 0 oM £8 EMS 9 RUSS AR AR 1 454
JUHERE AT AU ZE fif PCOS HEAR o /NMaPTIHALTER (/)
2/ EAMING) T34 H BEREA R0 1Y PCOS [
IS E . MEEE KT DL 6 2 BaE AL 485

AR MBI IR RN ', PCOS & #5321
AN ESGRE (B528Y . Ty
A00) WRITIE, WEUGE TR IR IREEIR, A
BRI . BRI EE . W9 KT s 18
117 o AN 4 : i YA o= ) 1 I Y S W =
PR RS R BT AR, Zhou 55 ™ GE I RE A
TGRSR I GM, A4 RO R T A
313 HET

HAETUER G AER S AT E AR, R
P 2L RIIARTT R . PCOS 3 IR 2 Wbk 45 4E
W (Lactobacillus . Bifidobacterium F Streptococcus
thermophiles) S0 (B AR &2E,
PG IR A AR, Refs g eieE H &
JIH R AR R ARG, JF i R AR AR
Py Britz b, S A AT (FEIREL
¥F# T16 (Lactobacillus acidophilus T16) . T &L
FF5E T2 (Lactobacillus casei T2) . WIS A T1
(Bifidobacterium bifidum T1) FIZHy) tRE I 2 %
IR PCOS 84 By IR B AR K. ILTH IR 5 ZKF e i
7K P

e B A2 58 07 T, @) T I FLAT I B21060
(Lactobacillus paracasei B21060) 5 2% 4= JC
(Flortec. Bracco) %545 HEMS I 2 el 45 & 1 /b 55
K B R i A . R BEELAT A
NCDC-610 (Lactobacillus rhamnosus NCDC-610) .
% 1% FL AT I NCDC-400 (Lactobacillus fermentum
NCDC-400) SRR AMEA AR HENE /N B A0 B
WMEARYER, MmfgEks s . RAEA
H: JG Familact (Lactobacillus. 55/ B FF H
(Bifidobacterium breve/longum) .  Streptococcus
thermophiles MR AHH) AT CEAE - 0O W B2 LG
I, W SRS ARG F DNA B

IR, AR AT AR BRI IR T
BAARNE, (AEFEAR N AR BT AL
i ] 0 45 BRI T A SR AE AL P IR, IR
T T5 BT XS AN R LA SR A T i it A 5 R
FUABE | R s ) % 22 v e i g A K BE AL PR ISR
K B BAVEFHBILE ,  LABHAA LSS IR YT v A s A
bk,
3.2 FMT

FMT 38 2o 5 it B AL 1A g 250 B V7 VRS A 31 52
REENGIEN, e UcE AT RGP . X
PCOS K FEAT FMT 677 )5 %L, Lactobacillus
Clostridium FEFEXENN, Prevotella F-JEW /L, K15
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JS R, SRS B, BREIEAE
TIEHAL Y, X EMS/NRIEFT FMTIRYT 5 231
BN SR AR B AR K> Y, IR 7E PCOS
WA R R, ARG RIS W, a2k H A
B FMT 3677 10 IE i 58 38 70 TR % 2% BUR% A T ThT
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Abstract

and the intensification of aging, posing significant threats to both physical and mental health, as well as quality of

life. Recent research has revealed the substantial potential of the gut microbiota in improving reproductive system
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The gut flora affects the reproductive
system through the gut-gonadal axis

Explore the therapeutic measures
targeted by intestinal flora to restore
the body’s reproductive ability

Reproductive system diseases are among the primary contributors to the decline in social fertility rates

diseases. Under healthy conditions, the gut microbiota maintains a dynamic balance, whereas dysfunction can
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trigger immune-inflammatory responses, metabolic disorders, and other issues, subsequently leading to
reproductive system diseases through the gut-gonadal axis. Reproductive diseases, in turn, can exacerbate gut
microbiota imbalance. This article reviews the impact of the gut microbiota and its metabolites on both male and
female reproductive systems, analyzing changes in typical gut microorganisms and their metabolites related to
reproductive function. The composition, diversity, and metabolites of gut bacteria, such as Bacteroides,
Prevotella, and Firmicutes, including short-chain fatty acids, 5-hydroxytryptamine, y-aminobutyric acid, and bile
acids, are closely linked to reproductive function. As reproductive diseases develop, intestinal immune function
typically undergoes changes, and the expression levels of immune-related factors, such as Toll-like receptors and
inflammatory cytokines (including IL-6, TNF-a, and TGF-p), also vary. The gut microbiota and its metabolites
influence reproductive hormones such as estrogen, luteinizing hormone, and testosterone, thereby affecting
folliculogenesis and spermatogenesis. Additionally, the metabolism and absorption of vitamins can also impact
spermatogenesis through the gut-testis axis. As the relationship between the gut microbiota and reproductive
diseases becomes clearer, targeted regulation of the gut microbiota can be employed to address reproductive
system issues in both humans and animals. This article discusses the regulation of the gut microbiota and
intestinal immune function through microecological preparations, fecal microbiota transplantation, and drug
therapy to treat reproductive diseases. Microbial preparations and drug therapy can help maintain the intestinal
barrier and reduce chronic inflammation. Fecal microbiota transplantation involves transferring feces from
healthy individuals into the recipient’s intestine, enhancing mucosal integrity and increasing microbial diversity.
This article also delves into the underlying mechanisms by which the gut microbiota influences reproductive
capacity through the gut-gonadal axis and explores the latest research in diagnosing and treating reproductive
diseases using gut microbiota. The goal is to restore reproductive capacity by targeting the regulation of the gut
microbiota. While the gut microbiota holds promise as a therapeutic target for reproductive diseases, several
challenges remain. First, research on the association between gut microbiota and reproductive diseases is
insufficient to establish a clear causal relationship, which is essential for proposing effective therapeutic methods
targeting the gut microbiota. Second, although gut microbiota metabolites can influence lipid, glucose, and
hormone synthesis and metabolism via various signaling pathways—thereby indirectly affecting ovarian and
testicular function—more in-depth research is required to understand the direct effects of these metabolites on
germ cells or granulosa cells. Lastly, the specific efficacy of gut microbiota in treating reproductive diseases is
influenced by multiple factors, necessitating further mechanistic research and clinical studies to validate and

optimize treatment regimens.
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