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ANER7 B ERE (gut microbiota, GM) FhJEE
Z, FEHEREE] (Firmicutes) 5 #IFF 7]
(Bacteroidetes) A4, P AY LLAEL AT AR A PTAL HL
RAEREIRBE A FERR o GM S HAR I W 248 2 i
A2 B B 0 O, X T YE e I A S V-l 28 O EE
22 GMZ R XA (bile acids, BA) R
W AR A DL SRR iR (short-chain fatty
acids, SCFAs) MG MAEZ M EMERE, GM)™E
AR = % G s JE 1 AT RIDRE R EHZE . L
G, PFEWFE AL, GM A B IiA 5458 R 508
SRAAAE—E WOCEYE . B4, GMadE L A ML
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PCOS) J&— P i Ml ZR 2k 22 e — I J2 Tl &
Mg, B INEE SR, Sk Fhe M
W o3RG Y R N R AE
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Table 1 Changes in gut microbiota abundance in infertility related diseases

F1 ZMEEEAXAFRNEERFEETN

ey T USLLES A P el i
il SCHR
pcOs A YHRIRICHIE (Prevotella) FJEIN, FAFHEJE (Lactobacillus) 8 BEKEJE (Ruminococcus) FIRIRZF JFT i & [3]
(Clostridium) = J% A%
/NE Firmicutes$= £ I1, Bacteroidetes ¥ £ F1 L6]
N Ja¥RE)E (Enterococcus) F XN [7]
TEIRR B BRI (Ruminococcus gnavus)« R IRIKE B 7 & WA (Prevotella stercorea) T &K 14 (Dialister
N succinatiphilus) FHEF5FTFH (Bacteroides fragilis) £ JEXEN, [8]
o AR R AL (Christensenellaceae) =F & F#1IG
A HEFRE (Bacteroidaceae) FEEMEMI, EHHIRIKEFL (Prevotellaceae) = FEFEAN [9]
EMS A EWIRW)E (Shigella) FIRAIRWIE (Escherichia) FFEXGM, 4FBWIE (Sneathia). RN IKEJE (Barnesella) [10]
M HE  (Gardnerella) FJE MG
TR B2 QYT F RE N, FURAT B (Lactobacilld) = FEFEAK [11]
IREEIRMNFIE (Eggerthella lenta) FHEEAT1E (Eubacterium dolichum) RN,
N REPNKRE B (Clostridia Clostridiales) EBMEE RN B )& (Lachnospiraceae Ruminococcus)« Wi B BIZEEEF} [12]

(Clostridiales Lachnospiraceae) 98 H ERE AL B EKE )& (Ruminococcaceae Ruminococcus) =FFE PG
Firmicutes/Bacteroidetes lUAE Tt 1, JZEH ] (Actinobacteria). #1#[] (Cyanobacteria)
AN BESHET] (Saccharibacteria) . #RATH ] (Fusobacteria) FIERFT B[] (Acidobacteria) FLEMNN, BXHER] (Teneri-  [13]

cutes) FJEREML

B AN Bacteroidetes¥ FEIG NI, Firmicutes¥: i F#IC [14]

N Prevotella. "WWKEEJE (Porphyromonas) FSSI R A )& (Dialister) =EEHIN [15]

B Rl (Tissierellaceae)s M EHIKIKE Bl (Prevotellaceae) . HZEH Bl (Actinomycetaceae) FlPrevotella= %381, [16]
Ruminococcus MR H J& (Clostiridium) =F &% [F{&

n WA & (Bacteroides) Prevotella=F-JE 41N, [17]

AT B (Faecalibacterium)~ % [N )& (Roseburia) % A

PCOS: ZHIIHLEGAE; EMS: T8 NBLRAIE

1.2 GM5EBM4EARIIEXME

ANEIE SRR K5 B 2= S8 oW e R
G —AF UL b H AR REZE S O T & 5 R e sz 2009
fE, B LIRS AR D RS SR, GM
MGG ANERERVIAE . P2, R
LI RL (polystyrene microplastics, PS-MPs)
AIRE S GM KMl . /NEEFE T PS-MPs 5, il
Bacteroidetes %2 ' FFa#%, Firmicutes 5 T [k,
H/NRWH G 580 W2 TR Y B migik
£ (high-fat diet, HFD) /NEUAZE(E GRS AR 5 1E
FHRER/NR A, EH /N IE T Bacteroides Fl
Prevotella #3350, [RIBF 51 & &3 458 FA
BERR MUAE , 5 3504 78 40 i i o KORS W T R
F s A Z%AH f Bacteroides-Prevotella W BE & FEE 5
KI5 SR OAOC, RN EER KV 5 Bacteroides
FEEFMK, WHGMIEES S T AEERIA
HERUE R

LIRS IR T GM A AL 54 R 5%
PRI Z TBAFAE—E PRI, H P 2 8] i PRER G
F ARG, W R RS W
9%% [2010

2 GMiE it A7 iE — 14 B 4 =2 i) A SR Th B8

JiE-VERR A 7R T il S A B AR G ] ) OCIEK
GM KA Yy id o 95 e e . NI LT
fiii - & 4K - P 1% (hypothalamic-pituitary-gonadal,,
HPG) il 55 Z Rl 52 mi A= 5 R G50 10 K A2 5
K.
2.1 GMi&id iziE— 5P S22 2 % 4 FE Th e

¥ 38 - B S R 0 L PRSI RER BN . GM
FHACE Y P S RAE SN . oMb FR G M
T Ffii-FER-UI L (hypothalamic-pituitary-ovarian,
HPO) Hh=FHLi, 2 EFINRE.



XXXX; XX (XXO

B, % B5E R EIE T E -1 BR 200 £ FHTh RE RO 3

2.1.1 AP

GM S ALAR P AT fi 38 10 A T 2 5 240 B R 117
ik, B OP BT RE I D AE SV . GM KA
B, EMS G835 8 v i 22 FQ B M v i =F B2 3,
BRI IR Z B (lipopolysaccharide, LPS) &k E
WEZR AR A I AL, (R PE SE 4 I DR - R A R i A=
BT, EMS BB I W R M oA A R -17A
(interleukin-17A, IL-17A) ¢ i 3 (% T &
P, HIME IL-17A 7K F- 5 Bacteroides 3 J& & 1E AH
* ., 5 BEEK (Streptococcus) F1 X B T
(Bifidobacterium) - J& 5 MG, T IL-8 ¥ & N
MmO LM, S FE RN EE
(Subdoligranulum) 1 =F J& 2 A 3¢ 5 BLAk,
IL-6. ApJR PR AL A F-a (tumor necrosis factor-a.,
TNF-a) #EEAL T Y HESERE R T GM
Y, a0 SCFAs 7E 5 BN B I fig 5t R A 97
T A R L] . SCFAs il 5 G 8 A B 32 4k 4
(g protein-coupled receptor 4, GPR4) AHEHAEH .
2 16 240 e A5 I B ) 2 2R A £ BE R (histone
deacetylases, HDAC), ¢k CD4"T 4 jfg ;= 4 IL-
22, PREVNRAZ RAERS . 1EN SCFAs Hr (1Y
LS, T R AR % i M METTL3 (—#
moA SRS ) BUSRIK, FEAREL 5% [H T FOSL2
m6A F FAL /K S mRNA ik, A3k PCOS
/N BB D 58 T me 9 o2 O L JRr 6 A A I F
Fik Pl

GM B AL Py i A3 e A5, 5%
ARG RE SN, DA T IR s AR PR AL AN T2
i# Bacteroides i 1 {8 fi (1) BA T T PR 288 S S 44 L
VT (regulatory T cells, Tregs) FIRL
BT (helper T, Th) ZHffl, 3% %L 20 8 < 41 o
[ R S K e SR Lt ) VAR | N = B ]
(Akkermansia) 83315 T AMEHIME S &I N
TPy (interferony, IEN y) et s XiJ ffred 40 i
() 25 A5 800, 3 T A0 o) O S 9 40 i 0 2R R T
B TER AN RYE R GM S Z AR ™Y, 7
RIS 8 A L ) B A 2 L T TR R A G
YER .. TRAMYAE IV Tregs #H Y L3k &1 46 H P3
(forkhead box P3, FoxP3) myZis, il Th17 40
Ji1 531 RORyt A IL-17, 3 10 {2 40 by 25 25098 4 i
CDA4+T 2 g i) Th17 20 B Al Ak 2, 3 3 o 3 4%
GPR43, GPRI109A, HDAC L K fitr 83 41 il [H 7
RAPIGAP 33k, 15 40 S Sy, DN 2
JOH] 1~ PN S 7 40 S A7 U AR AR 2T T

P2 38 3o 77 A 06 2 28 (reactive oxygen species,
ROS) LUK AKT/mTOR Fl#% K F-xB (nuclear
factor-kappa B, NF-«xB) {5 5 #, 55 HeLa &
T AT 2

212 HENTIRRS

GM RAFHPLEL THUA N IREE IR, 50 N 43
WERGE, FEEBBINER . BERESWELL, %
e 2z P2 58 R B¢

GM KR AT B FBUE R K- 5%, B mA= %6
RGP IE R E R K . M i Bacteroides
Bifidobacterium F Lactobacillus 55 8 13 7= 4= B 4 %
WEMEE PR (B-Glucuronidase, B-GUS) ZEi AR
Fitg, i 20T OB MEER S I R G A OK
S 21 GM s AR SCFAs A1 ME SR 1A R,
W7 R IE i cAMP 15 % 38 [H LA K3 2 2 F H3K9
M BEk, 28 PPAR-y Al PGC 1-a 3 A0 B 5200
7 21 v 2 R R A S [ B R ) g P
GM i 1 3 1o 98] 45 HPO il 7] 12 52 M 34 28 79 530 o
LIRIRYT PCOS K B AE S A R A I 375 2 A AE Bl
% (luteinizing hormone, LH) 5 T/KF, [EHf{E
[ 2 14 R P 2K B & (gonadotropin-releasing
GnRH) 1 BF 3 4 ¥ & (follicle-
stimulating hormone, FSH) 7K-FF-iE; 2,

TR ER 5 IR 5 2R R ) L M A B R 4 Y O
WE. MRS mERE . REREADT (insulin
resistance, IR) 55 8 BE % 19 & AE % D) AH OC
50%~70% K PCOS &, JLHOEMEMEE, 718
ANFFEEERT IR . GM fe ¥ eV 2R AR 55 2= 1 73
WS, MR E (Actinomyces) FAZIE
W] (Proteobacteria) W] P fift MEL R , 2Ll A
(Clostridium scindens) BEFHHE K2 TR e b A IR
£ B DI RE S EIRICHE  (Prevotella copri) HE
515 % IR P, GM M AR iA B 02 38 o3 I 45 0%
AR5 B B ACGE, AT A% D B8 T 8 1 B 440 i o
£, U GM A LI T Bacteroides-BA-1 JE s X 57K
7 18 IR PCOS S AR L 0 TR Al
REdE T E IR AR . BB G L B s S A
iR ( glucose transporter, GLUT) 4/PPAR-y
G ZFHLRDR IR AR A AR BT R | MesE AP
SLRTURL A0 6L 08 TR 0 R A A A A P T
iz ik fgiE o [ ARHGAP10 (—FhfE k4 fa st
(O35 F1 50 ) A AL ) 3 % RBM3/SLCTATL il
WA IS 7 . 5 R o ik 4804k ) AN Ak 15 i 11 AR
R, HREANE, WA EES 5 NRE

hormone,
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YR AT B
2.1.3  JEFEHPOR

T B RAE BIA A & PCOS AR . AR5 M I PR
S0 B B LAY . GM RE A% 3 1 1 - i b 5
PCOS f& 3 AT Fr i (4 Big o £ Gt 2 K Ay oy
g, JFRPEI RGEARAE N Ry FRIE Y TR
Al LL3E o 2%y & T R (gamma-aminobutyric
acid, GABA) RGZ# PCOS L # W 4 ilhZ FL A
KT Fe i 48RE “2, 1fi  Fg W) 3 3 $1 il NLRP3 4
SiE /MR e 2 F PR B PCOS R BB RS i g i
4 21 Kisspeptin 23504 7, I i 895 NrF2/
HIF 1-o {55 5 2% PCOS 8 Hh R i MG 57
Iy o L TR 1 1 B % Y124 5 2 (1 | B A (A
55 N I == = 4 O ol B T L=/ L
2.2 GMiELBFE-Z M0 B 44 JE TN Be

Jp 38 - S2 LA i GM R AR g R 4 e g R
FERN . AT RS iR Z AR A B - -
21 (hypothalamus-pituitary-testes, HPT) 455t
T, S AU AR U T
221 A RHRPER

GM S HAR 38 1o 8 47 1 48 PRI =F R G 5 4 i
SEM SR RS (K1), SR ER TR
TRAE R 2R B A58 i N & A B i N R R AR
REF, UEABEKMIRRE T piE
Proteobacteria RE M5 A= 344 fig 7 1k S HAAth A7 4 Cilk

Wifs & RAE RV, i T R ARORS 5T & . Round
45 W B, Bacteroides Fragilis 174 B0 PE VH 5 43
T 20 ARBIUE TLR2 {5538 1%, /5% FoxP3" Tregs
FEA ARE IL-10 (9 43 W JF 4] Th17 28 B Y D RE
GM 41 SEUp @ S, LN EFEZ BT
M, % Toll FEAZ iR, S ZFPIL, TNF-o %
Z R R TRk, DT R IRHE 716 1 &
B

GM I Py R 8o P89 S A, 1 T 52 )
AHRES . BRI S R T s A,
HECR SR F RS RS YI O, SEIUE T4
14 M2 28 15 248 3 2o 0 W e 28 [N, A2 1 Th2 4
M1k, 25K sl GMAR Y I R A
Jik 5 ZHFE A K IF 1 (insulin-like growth factor 1,
IGF-1) BY7™ A= 52 W kG A BUFTRG 7 i it . SCFAs
AENS 02 JE T B IGE-1 B9~ A=, 1 IGF-1 38 i i
RS gy NI 2 R s X i1 )oY SR
T ERRENE fEUE M2 FRELH Y 434k ) GM R RERS
IR RS PE T 4, 2L i Tregs LAY AT
IL-10, IL-35F1 TGF-B, JE MO MGl A,
SEALHRON T A B & T Tregs B, 2s4EHL %
JENHIREE , SRS A B g OV P, SCFAs
REAZIMHI LPS B A MEAN I = A= e R I 7, {2t
IL-10 A4 006, 54 NF-«B 1558 8%, M|
FARESRL

{237 FEET

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

responses and modulating the immune systems (https://App.biorender.com)
Bl BEAERESYESNSKERN, BT RERERZMEFLLE (https://App.biorender.com)
SCFAs: Ji%Efgliie; BA: MR ; GABA: y-ZIETHR; S-HT: 5-2(ll; 3-HPAA: 3-JRILAEZM; GLP-1: WMEHEMAL-1; PYY:
JKYY; NF-xB: #HF-xB; TLR-4: TollFE5Z{K-4; STAT-1: {5585 5HRMIER TF-1; MR: SEFMEZEREHEN; LXRa: JFX
AR ; TNF-o: MUREHRILHE T-a; IL: FAMANER; TGE-B: HMAAKET-B.
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222 A RMEAH

GM fE % I8 17 52 L ¥ R K, =2
(testosterone, T) J& 5 L v A 32 22 M 3 &K
Clostridium scindens. Ruminococcus 5 B W% ¥4 Kz
JIHER | AP0 B R I A s B A A o e R
FHEHHIEN T, A M (dihydrotestosterone,
DHT) ZKF30n ', GM EZARH T GUS it
EHEYESh Y T A DHT () 2R L, FFX8E e T
FUDHT 7K B0, DA A2 2E 1 3 0 55 — A AE 7
Ko

JBR 85 R AE T A FE Y A SR v b R EAE T,
5T R IR 5 GM B YA G, Zhu s 7 kK3, IR
ANE /N GM F B2 B AR, BT
(Saccharobacillus) K457, Actinomyces FIPEIK
1] (Verrucomicrobia) &/, GM IR 2 [H]
MR R M iR, MR RS Ry
WA RO IR, [R]ESmT DL 895 GM g2
BRIt — s Qg e . R AR RER
JCRHRSG IR R AAHDE 8 R KT 98 20 A ]
= AEARIVER 2, AR R BRI T 40,
JFERTRE I A K /NE s . GM AR AER &
% B 1% 38 2 00 ) A2 A I8 SRS 10 AL 7 PPAR-y Y 3%
ik, dEMG AR iR R R, ATk HFD 753
A A e kA R i i 77 P 2 o i A A i 2 A
BRE
223 YRR

GM KM R4 E RN AL, T REE &
A RIS TR 1324

A BE 20 P A A S e AR R AR R AR
St Bacteroides . Bifidobacterium — FlI
Lactobacillus %5 TE4EE F AW SCRIAR 5 B2 OGS AR
M . Zhang %" K& B , GM Z=E FEL A
Ruminococcaceae NK4A214 W JE 2 il N, 4t
F A E I o R 2 S2 A, A
M EURMAERGRE )T . AR A = F8A ARG
T 40 AN BB ) A1 B A4k, W TR T
Al WS AR, MEMERE R RSN B R
KRGk = 44 2R A IR A e iR 1, 4EH
FRAE UE T 5K 1 & AR B SE (Stra8 Fl
Rec8) FRiL; X Stra8 ANFRIKASURFIARS, Ko
A I 20 B e AR R A Ak, 350l o 240 e
MR BOTCHEIE

GM & 1L B IR A= 22 5 55 1 A 4 240 i FIokS
TR VIM . MR AR (Lactobacillus reuteri)

G I 4E A 2R BO R i 52 M 4 53 2 i 5 11
ZH AR W RO S e (0 BT 4548, DR AR FE AN A A
ZAEAR S 0 B SRR L S P R R T
AR RS TR, ik R KA R =2
PR Ty i i 2 M (4. Bifidobacterium 5
Bacteroides fragilis £ LN 4EH: R K REWS I35 K R
REFI5 0, HEhne s AR T EGE, FEIUK TIES
S e e HE AR 2R K ARPE I y A A R A
CINDRHSi S I RE 32 e (€ i 9 e N
Ak, AP AL RS, (kA A 20
RH R
2.2.4 JAPEHPTH

GM i I 5-Fe ol (5-HT) HIGABA 454
253 S A B R, DATRTS e HPT %) A= 5
RGEMAIEH . iERRZFMATE (Clostridium
ramosum) WAL R AT LA T 32 9 B 40 e 53
5-HT 7", 5-HT A g5 HPT fll of il it s 2 ol 2 44
AHEAEH], NI SE M PR 1 73 . GM 434 1Y 5-
HT. GABA %5 {557 110 BE % 18 1 10 5 M 475 v i
DAMERRG 06 77, JF EERS iS5 0hae -k
5l Lol Bacteroides.  ®| 1 FT
(Parabacteroides) MK FFBE  (Escherichia coli)
SR #15 GABA, GABA i 5-HT 5 5-HT
RIS G R RS T BRGSO S-HT
FLEIFATRT T30S 7. GM ik REil T NO {5 =il
% V9 ¥ HPT Bl , Lactobacillus . Bifidobacterium .
SO E A EKE  (Staphylococcus aureus) FIZEAE
R (Bacillus) 55 0] 38 10k 20 AT P52 NO
(77 A ) NO AT S i 28 3 T A R DA A e
R, IR E AR R B R I GnRH 1435 LA
H IR KT e

3 FEGMIATr £ EER

Bl GM 5 75 35 A 5 2 [H] A9 DG 28 80 R 7 T
AR A GM, IR HUAREFERE T . GMIRYTA:
FEPRIN A Ok Ae s AR AR T, 2SR
W) B F% A (fecal microbiota transplantation,
FMT) FIZ4HIRYT
31 ESHFITFm

ARSI SR S e . SR R A A
it AR WPRA PR A AR MR OR AR i R IR IE
WARSRGE, LRSI ANGT TSR0 H Y.

311 RN
g A PRI 3 B A T N ) S (DR O, A AT
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O TR AR, E I 4E SRR g 8 A SO Y
Il R 5 £ W Lactobacillus 5 Bifidobacterium >
T AT RGP, il EMS B BT A IR,
FLIRFT I (Lactobacillus gasseri OLL 2809) REWSIK
T /N BUE SR 25 0 40 i 4 i) EMS 19 & AE D B BE
Unic Biotech Ltd E ;= i) Femina Probiz 25 42 # (&
A Lactobacillus 25 77) REBEANHH NLRP3 A AE /MA
) mRNA ik, EE AR IRAG 3 2 3% e ™7,
X} PCOS & & WG IKWFIE A 3L, I FLAUE T 1
V9 (Bifidobacterium lactis V9) UL i+ 25 4
(Lactobacillus F Bifidobacterium) k& #7857 )5 ,
RES A Ak % GM A WL, S8 . Be QI AH G
PPAR KR4 115 Sl s a Rk 77, PRRGR
EEAKTET S, ZBAEFFEAL, 5 2 Uk
PEIGTR , JRER KRR 757

s 2 W S AR R S, H IRk 2B
RERS IR BR VAT . GRS hE R L AR A N L
AR, FEWHE IR 35 J1 0T P s P i e R
Oliveira 5§ ' KB, BATREEMEREARFTAE (i
DREFIE WS FREFSSRG TR ) B ERE, &
i #5 A2W (Lactobacillus . Bifidobacterium 1&g #
B BRE  (Streptococcus thermophiles) ) IRI7 )5,
KI5 B A AK P IR, DNA#E b, iy
e e EELTE U
312 w4

it AR TR — AT FTH R, HREERE
PEHUAE RN A o5 PR AT I AE DT Rlcste 1 = fekt
B AN R, A2 AR R R
(polyunsaturated fatty acids, PUFAs) . ZWH; LK Bk
KA Z RIS . Omega-3 PUFAs{E R AJA L
WHRWIRR , S 5B R DiRe a5 IF 4 iz ia t
A& KR B FLE AL Omega-3 PUFAs £
FHEERE A 0 2 P EMS () USSR T IG5 25
A JCREWE AT AL G Mk PCOS SiEMR o /Nt i AL TE 4
(/N /EKMIRS ) 13 4 H BEW A3 %8 15 PCOS
BECHSE HERMEKE UL s 2 B A
2RI IUEEAE N I R R B . PCOS -
2 M EAERE (BSenY. hARm
Mzs ko) WWITE, WESGE TEEMIRIRAEIR,
W RAEIRAS | BRI TSR, W KO &
23 WG R R 5 2K 7 FEREME AR B T, 55 R
TUREMSHE FRS T RO B A, Zhou 55 ™ sl i M
BT N H I H GM, Al BRI T i

313 &4C

HAETUER AR S A TR AR, R
L ZEBIAIARTT AR . PCOS /B3 IR £ T bk 254
W (Lactobacillus . Bifidobacterium F Streptococcus
thermophiles) 52570 (BRI AR &4,
JFEARE SATE AR, Beig i gk H &
JARA . AR AR AN ER AR, IR RAERR AR
Py o BRI AN, RSN A A TR (FEIRFL
¥F# T16 (Lactobacillus acidophilus T16) . T 3L
FFE T2 (Lactobacillus casei T2) . P SUE AT T1
(Bifidobacterium bifidum T1) FIZHy) L RE I 2 %
fRPCOS B35 SR T Eh . 35 1B % K A
7 G S

TE b1 A2 5807 T, BT I FLAT A B21060
(Lactobacillus  paracasei B21060) 5 & 4 Ju
(Flortec. Bracco) %545 RS i 35 i o8 i ok M /b 55
KT B R i A Y BERBEELAT A
NCDC-610 (Lactobacillus rhamnosus NCDC-610) .
7% 1% FL AT T8 NCDC-400 (Lactobacillus fermentum
NCDC-400) SRR FME G AR/ B 2L
WEA TR, DO sk 7 o . IRAA
A JC Familact (Lactobacillus. a4 B T B4
(Bifidobacterium  breve/longum) .  Streptococcus
thermophiles FIK IR G ) 7] ole 380K 7 1) e 5 R
1, PR R TSR T DNA )

IR RBT, A AR AR B R R T T
BAARNE, (HREFEAR /N ARER BT L
Asf ) A BRI T BIFSE 2 R L BRI, R
58I T LR R LA SR A 7 i A T 3R
FRL R E) A% 22 e i B A K B ML PR A5
K B BAVEFHBLA ,  LABHAR LIS IR YT 7 vk A s e A
etk
3.2 FMT

FMT 38 120 it JE LA (1) 284 B v i AL A 3] 52
REBFEMNIEN, REW USRI RGN . Xt
PCOS K S HEAT FMT Y75 & B, Lactobacillus Hl
Clostridium =EFEE N, Prevotella = FEW />, K 1&
JUR RIS, EMERAYE B, IRIESE
TIE#AL P, X EMS/NRHEAT FMTIRYT Ja K 3+
BN SR L A 1 A Kb . IR 7E PCOS (%
Hh O, ASCIm RIS s, ok A A
B FMT 3677 00 T e 5 2 7 IR 5 2R UM i 3k
P A AR 4L o0 dE At FMT el b+ & AR L
PEARE IO LR UL ol REAR T R S B
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/NEIFERERUEYIRE, Zhang 55 7Y I KB GM
A LABCEA IR BT 5 MRS 1, 1097 FLH 25 51
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Abstract

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

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

life. Recent research has revealed the substantial potential of the gut microbiota in improving reproductive system
diseases. Under healthy conditions, the gut microbiota maintains a dynamic balance, whereas dysfunction can
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 explores 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-), 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
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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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