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The Effect of Gut Microbiota on Ovarian Aging and Its Potential Mechanism

PEI Yang, LIU Xingyin*
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Abstract  Ovarian aging is a key factor affecting women'’s reproductive health, closely related to decreased
fertility and early menopause. Recent studies indicated that alteration of gut microbiota influenced ovarian function
and aging processes through microbiota-gut-ovary axis. These findings not only offer a new perspective for explor-
ing women’s reproductive health through gut microbiota, but also propose novel strategies for the prevention and
intervention of ovarian aging. This review summarized the recent research progress regarding connection between

gut microbiota and ovarian aging, discussed the potential impact of gut microbiota on ovarian function, and the pos-
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sible association between gut microbiota imbalance and ovarian aging-related diseases. Exploring the relationship

between gut microbiota and ovarian aging is essential to enhance comprehension of the mechanisms involved in

ovarian aging, laying the groundwork for the development of novel therapeutic approaches for preventing ovarian

aging.
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Table 1 Cohort study of gut microbiota and ovarian aging
Es3it] (=2 FEAHE RBERI WAL
Type Authors Sizes Key findings Microbiota Changes
Menopause ~ SANTOS-MARCOS, 17 premenopausal women, 19 Gut microbiota composition differ-  Higher Firmicutes to Bacteroidetes
et al*’ age-matched men, 20 postmeno- ences may be related to the gender  ratio in the gut microbiota of pre-
pausal women, 20 age-matched  differences in metabolic diseases menopausal women. Increased relative
men abundance of Lachnospira and Rose-
buria
ZHU, et al*! 18 premenopausal breast can- There are significant differences in  In postmenopausal breast cancer
cer patients, 25 premenopausal  the microbiota structure between patients, there is an increased relative
healthy controls, 44 postmeno-  postmenopausal breast cancer abundance of 38 microbial species,
pausal breast cancer patients, 46  patients and premenopausal healthy including Escherichia coli, Enterococ-
postmenopausal healthy controls women and postmenopausal women cus gallinarum, Klebsiella, etc. At the
same time, there is a decreased rela-
tive abundance of 7 microbial species
in breast cancer patients, including
Eubacterium eligens and Lactobacil-
lus vaginalis
ZHAO, et al*! 24 premenopausal women and 24 There are significant differences Significant changes in gut micro-
postmenopausal women in gut microbiota composition and  biota composition in postmenopausal
metabolism between premenopausal women compared to premenopausal
and postmenopausal women women: decrease in Firmicutes and
Roseburia, increase in Bacteroidetes
and Tolumonas genus
POI WANG, et al*! A total of 13,266 participants A causal relationship between specif- Eubacterium hallii group and Eu-
(from the MiBioGen consortium); ic gut microbiota and POI exists bacterium ventriosum group have a
424 cases of POI, 181,796 con- significant protective association with
trols (from the FinnGen consor- POL. The genera Intestinibacter and
tium R8) Terrisporobacter were found to have
adverse effects on POI
WU, et al* 18 healthy women, 35 women Gut microbial communities in POl In POI patients, increased relative
with POI patients are altered and correlate abundance of Butyricimonas, Dorea,
with serum hormone levels Lachnobacterium, and Sutterella,
while in healthy women, Bulleidia and
Faecalibacterium are more abundant
PCOS LI, et al* 18 340 individuals from 24 co- A causal relationship exists between Bilophila has a protective association
horts, mainly from Europe specific gut microbiota genera and ~ with PCOS; Blautia and Holdemania
PCOS have a protective association with
PCOS; Lachnospiraceae has adverse
effects on PCOS
ZOU, et al*”! Nine human observational stud- ~ Women with PCOS have significant Women with PCOS have lower Chao
ies, 617 women with PCOS, 439  changes in gut microbiota a-diversity index, Shannon index, and OTU
healthy individuals counts; higher abundance of Bacteroi-
daceae
LI, et al*® 28 studies, 1 022 patients with Gut microbiota dysbiosis in PCOS ~ Decreased microbial evenness and

SOLA-LEY VA, et

all

501

PCOS, 928 controls

34 studies included in a system-
atic review, of which 14 were
used for meta-analysis of the gut

microbiota composition

patients is associated with decreased
diversity and changes in microbiota

composition

Most studies found an association
between PCOS and alterations in the

microbiome composition

phylogenetic diversity in PCOS; de-
crease in Lachnospira and Prevotella,
increase in Bacteroides, Parabacteroi-
des, Lactobacillus, Fusobacter

The meta-analysis of 14 studies
showed that women with PCOS have
significantly lower gut microbiota
a-diversity compared to control groups
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PR % (gonadotropin-releasing hormone GnRH)
155, SR G 0 i ie 35 A il & (luteinizing hormone, LH)
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BLA, SRR T 5-HTLE V42 OF S Mz a2 1 gk
MM A N A i AR AR . B4, 5-HTRETS
SR A AN B 7 A IR S BhOE T RS R (RS AR B
IR, QAR . B — TN AR
HEH DL F AR I A B, BARIX el T L [F R B T
S-HTHEATEARIAE RN Z 2R 27 HNER,
HEARR) 5 TGS R — 2 1 W

332 DA DARTERINGI 1o A0 225 2 Gt ke /F
B —FP a8 i, [FIRE, 2 30 %] GnRER 5GE
PRI EER R, BHRER, RN 4T DAR
BhF AT LLE 2 18 1 GnRH mRNA R IE KT, XF&
HIDAXT GnRHI A BOFURE R A R B, ik —
L BRI TR I, DARERS 5225 3 K2 50% [ GnRH
PHER TEI B, IX PP A A2 s D1FE D24 52
RS BT, DARIX R SIE AT GnRHAH £
JGIHIE SN FNRE f5 1 GnRHZM I B AA EE Z . 74b,
— LORF T AR DT T DA B S [ AR kg DL S
OISR B BORUBE I B 52 . 540, DAREfEEZ2 T
I 1 14 BRI 2 (pregnant mare serum gonadotropin,
PMSG)AbFH 1) A B4R B AR B9 1 v (1) 2 ] 5 ol 1%
FEZNEEWM i 1, DAFIHI LHA & OB, 15
(HEMISEi AN o3 T LY T 0 AN e S e S L )
o, AR DATE NI ER IG AR IS A 1%
il 7 AR FE R, R U 5L A, HAMEDS5P R
ANIRDE 7 DAXTOP S B B0, JCH O 1 Wi
T AR B A RS B AR . /£ PCOSIEE
DAZKF B, (KK DARICNIE I IE ST« K7
FIHIARTE 45 0731, DA 738 1 B 10 0% S 5 i At
T B PYS, BRI, R RS FLIRHT
T DL A BE IR B J& AE AR AP R I & B DA R 1 79
R, K B W BREE JE 1) 3E1 BR R B R IR 8 £ e
KIEDAA SR ERIOCEEFAGEE, WIls 2 IR 1L
D5 B i L- B R R, R o135 7R 38 1 3Kk B I i
INis 2R, KINFEEREE e B E 740G 2 E(dopa,
DOPA) & DA . R3S ak i et T oA R A B 1T
BN R B E A G, e RN BRI SEAE L i 2R A

i 2H 2R o DOPA J DA K- H00 HEZH A7 B 14 im
XL F L F R T IE R R . DAL AR TE R
ZIEIRZHR R, it — DDA A
PN A BB A SR A 7 AR A

333 GABA KUY & U Bacteroidetes 1 Esch-
erichia)& CIESL ] 72 £ GABA, T GABAJZ H X #f
RGN M HIE A, X GnRHMZ 6 R
A AERH P, KNDy #1487t (K% Kiss1 1 Tac2
FRZE IR ), 188 3o 428 il GnRH ¥ Rk poRE T35 s A 1 4 A2 B
VIR I BT 45 . GnRH ik b B st — 2D 52
LHF 73, XN AR FE D Re 8 o0 B 2. i X Mpor =,
KNDy#£8 J65%] A2 FEH #2873 W R S e 45 4% 00 (1) 1
AR, JiE BRI B AR I GABA T e T4
KNDy# £ GG, M50 GnRH 733, 3E 1M
sZ LHAFSH K, WA B REST PEIE K
P &SR AR DT T AR S T,

R 2 3 IO e i 22 P A AR AR IR T B
SRUAAIVERT, BV E « HEOR DL B AR TR B S R Y
YRELINRE . IR T fifix Lt 4258 Jig J HoAE O S Th g
IR RER LS, AT ARG A E RS
S o L U
34 BAEEBEIE IR AIhsE BTN E R TN
BRI TERIHLE

W 4R 7, 1138 TR A RN 2R A A7 A5 0L ) 38 T
ML, 7 T8 B B B 6 X — 2 51 O B 1) e s L0
Fu BRI AT O, X T R
WG B RE, KA HE PGC-1a. SIRTIFJ
PR WS B8 1 RS (AMP-activated protein kinase,
AMPEK)FER 1T, 1 il 38 T B 7 42 SCFAs, 1 1 ¥
T AMPKISE AR, (k20 A (1 A= 0 65 1 DA I B R ik
BhG, ISR Riae. LLT RS, ERe
% 30 3o PO AMPKIE A SR AR B A2 12 45 i 248 i v 1)
AR AR D REN 5108,

Bl W18 B A R s O 45 2R R AR DNAR) F
FEARR EE R M 2R AR D e, X Pl 4 ML ] 32 252
B R e 1 32 1S TR CRIAR U R SEEL Y, W] [A) 4
5 DNA FE AL RN At R A% Tl fe . anf
TE TR R I — AR IS A R O -, dnn
TR AL R Bl T HIME, SK5EM DNAF 34, 1M
1KLL 7y 75 2Rk AR DN A H 640 AT 2R b4 1) 1E 55
Difg 2 o H Z U, 11 iz 18 PR 8 A B AT AR I 2k
o7 A 78 i 12 33 O BR 2 M AR BRI AR B e T . BRI
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