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The Interaction Mechanisms between Gut-Vaginal Axis Microbiome
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Abstract Gynecological malignant tumors pose a significant threat to woman’s health wordwide. The
underlying mechanism of these tumors has not yet been fully elucidated, and the existing prevention and treatment
strategies still face challenges such as difficulties in early diagnosis, treatment resistance, and poor prognosis. In
recent years, studies on the human microbiome have revealed that the cross-site dynamic interactions of micro-
bial communities in different anatomical locations are a key link in regulating host health and disease progression.
Among them, the gut and the vagina, as two crucial mucosal organs in the female body, have gradually become a
research hotspot in the occurrence of gynecological malignancies. However, existing studies mostly focus on the
independent effects of microorganisms in a single site, and have not systematically integrated the cross-site micro-
bial group crosstalk mechanism mediated by the gut-vagina axis. Moreover, there is a lack of a comprehensive un-
derstanding of the overall regulation of tumor occurrence and development through multiple pathways of this axis,

resulting in the core regulatory role and potential mechanisms of the gut-vaginal axis in gynecological malignancies
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still not being fully revealed. This article aims to systematically expound the interaction mechanism of the gut-vag-

inal microbiome and its research progress in gynecological malignant tumors. It focuses on analyzing the network

mechanism of their interactions from dimensions such as immune regulation, metabolic pathways, and endocrine

signals, with the expectation of providing new research perspectives and theoretical support for in-depth explora-

tion of the occurrence and development of gynecological malignant tumors.
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Table 1 Types and core characteristics of the intestinal microbiome

AR

Microbial community type

Bt w

Core beneficial bacterial flora

L EFR T BE
Core physiological functions

R 5 (A L5
The core impact after the imbalance

Symbiotic strains Bacillota
Bacteroidetes tion
Conditioned pathogen Escherichia coli
barrier
Pathogenic bacteria Salmonella
Shigella

Anti-cancer
Regulate estrogen metabolism
Regulating emotions and brain functions

Promote nutrient digestion and absorp-

Maintain the function of the intestinal

Regulators of the immune system
Anti-inflammatory

Digestive system disease

Systemic diseases caused by impaired
intestinal barrier function
Immune-related diseases

Chronic inflammation

Increase the risk of tumor formation
Metabolic-related diseases

Nervous system disease
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Table 2 Types and core characteristics of the vaginal microbiome

il LRI ) | pHIEVEE  HLHHE L5 A VAR B AR R SRR I R S Ik
Microbial commu-  Core beneficial bacteria pH value Core feature Associated with female reproductive
nity type range health/gynecological malignancies
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dominant strain Lactobacillus acidophilus community; the proportion of barrier, inhibit persistent HPV infec-
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Jian's Lactobacillus secretion of lactic acid and H.Ox; cal tumors
antibacterial and anti-inflammatory
Microbial commu-  Decrease in lactobacilli 4.6-5.0 Increase in microbial diversity; Local mucosal immunity declines,
nity mixture type The number of facultative weakening of acidic environment;  increasing HPV susceptibility, thereby
anaerobes has increased the opportunistic pathogen begins  raising the potential risk of cervical
to multiply lesions
Anaerobic domi- Gardnerella >5.0 The lactobacillus significantly Disrupting the local immune micro-
nant type Prevotella decreased; pathogenic bacteria environment, hindering the clearance

Bacteroides

are dominant; the increase in
amine substances; compared with
chronic inflammation

of HPV, inducing pelvic inflammatory
disease, and increasing the risk of cer-
vical, endometrial and ovarian cancers
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1. Anatomical and mucosal barrier-mediated crosstalk
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2. Endocrine-microbiome cross-talk
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Fig.1 The mechanism of the microbiome cross-talk between the gut and vaginal axes

and its association with gynecological malignancies
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W Treg 7ML FI T RE I GBS 5 1, AR AR e 11
FE [ 80 8 G 128 R G0, X LS izl SRR Treg ml
NAGEIN, 5 A7 23 i B B Ao 70 72 BB e
TR AT OE bR 4 RN S B 4 ¥ GPCR, 4
% Th1740 M 534k, RIS 3t 2L AT G2 ) D e
Tregd ™ 4, MM 4EREBA1E &30 10 e fads, Bkl &
RAET. M2 TR, Wil BSR4 Tk B S %
IR FAh, A8 e R R AR AS, L g1 S RIS R
R A AR TR IL-1B IL-8/KF- i T b, #5eh
PRI AR AN L) E G P SR A T P IE R 727, X
6 G 2% 241 A 0o R WO S 2 BRI ROSFIE PR, 33
M0 755 B0 R 5 30 R 4 i % A= DNA$R AT, 72 HPV
FREUR LTS 50T, XM et — R, 5 e
SR () R ARG 0473 e, R B B R S IR 40 A T
ik AR A PR, JLIE B R e 4 5
P PR S TN /01, 3% 2875 4k T4H M m] i ik

PTG AP i 1) 35 B 76 Y (1328 A b L o7 76770,
151 1 g T R 2 W LA T S B SR, T S
JAEB A HATL-10/) Treg 4346 "); TL-101F Ao BT 4 40
IR T, B B 4 55 T = o B i e A 1 ) st 52, S
BEAM AR SR B . 24 Ml T TR R TR, B fR
2P S T A0 506 L SR L 5 S R Th1 41 44k
J5 & BEE I E RS 2 A IE IR a8 488, A Qi
A FF R R i R R

242 MEMEDBRAT &G RMNELE PHE
FUERR AT M AR R, AR & S 80wt
PR B A . X R e IR . SRS
Ji, 5 T BIE R AR Y, SRR AN AR Y
AH 43T 15 2 (damage-associated molecular pattern,
DAMP) £ 80 B 38 J5) 356 5 W 41 i+ ) NLRP3 48 i
AN HET R IL-1B TL-18Z5 {2 K X T-H) K &4y
WA, X R 5 AL IR T N A B RIS, mT gk
A 0 1) 4 e R B B B AR IR TR AL, TS ALY
i 0 1) 240 B S RTE—0 i 4 B CDST TR
A E SR 47540 g (natural killer cell, NK)HIIhRE, #F—
A W1 55 4 B R G A,

3 BRiE TR Y R S AR
BRI ) SR B AL
3.1 EmWfE: HPVEEER DIE L& 5E MR AN
B R

1 fi N AL 2L IR 999 B (high-risk human papilloma-
virus, HR-HPV)RF&E B2 B 3 K AR A6 3l H 3%
(R i 18— T8 Sk 2 A 2 e Ha i PR AR HP VIR L BoA
B2 Ju 15 1 i bR ae 11, Y AR AR B 2k
REBPLEELES, RIS E S R . HLARR
TE AR AP HETA T, 5 5 40 B 1P B 3 9 S5 1
INAEEGNBE L 7 VR T 45 PR AU P 3, AR A
I PSR A LR, A B 1E pHFH &
5.0UL ., SHHR-HPVI & Q& B S, F 2%
B FEUESE, B T8 WA RS0 S5 R BHE BR ER A Ok, 4
R PR 138 6 A7 BT HP VB G (R RR S A7 76 1 H B 3
b R P g ) 7 R R S TE B A ) 2 R R 1S
HA—E ), bR G s BR R 5 A(secretory
immunog lobulin A, slgA)2MiEREHN F R+ &
PRSI, P 5 fiz 30 R A 0 ZEL e L5, 44 i iE
WNRERRZS . — TR IREE LR, FEMAERS
Al 520 SIgA ) 73 W3 2, B B0 AR REFE 5 sIgA 3R
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K BT, 2 sIgAFIE KT FERAR I HLAAR ST B 2
PR3P 1E P2 A R R B 0T, 2 i — B 18 il &8 0 0
W, FLERAT R AR slgA I £ | mIRE )
SIgATH I G2 HE R AL 3008 35 J0RE I 79 Ji A4 BHL
PAAEZEE AN, IR HR-HP VRIS R, (AR
THIBMEZIGE A B, 2 HR-HPVRF SRR G 5] KA
AN ZRELIT, 2 B 9 T 5 AH O 1R IR SRR T T e Y
Pt , LT U) ) SIgA A by (1) MR I, [ B e i R R A
b, DIESIgARE FHTE INEBANEA « B TR B 55 0 Wb 1Y)
EEAMKMR, BASESIgAR IR BT HE Th e %2
P, Ak, HRTHE 2 W FuEsE, i, BHvEE
Z P AN R IA 70 W G PEBR 1 G(immunoglobulin
G, IgG)**. WANGZSPF5E KB, 76 N F 3l HeLa4
Ha, JEUR 1gGER N S AR MK 175 5 ROS ™ A2 LA
R A P A R AN 5 o 1% A BN S St ALt — DR,
IgGilid 5 TLR4AH B A A I s H ik | {233k LPSiF
SR 2 R A, MNTTHEZN) B 30 20 A ) A KR 1
Z]‘E[%]o
32 FEMNERE: HIRKAESHEMEERBIN
EIRE)

T P G L R TR 2 MO M T A
T A% 0 8O R 3 FE RREL M E T 2 2 5, , T iiE — 9]
TE AR AE P 2 R P O U I M R AR R A
iE AN G P17, RN TOER R S R kAR A A
gt IABT IR, BRI S B IE R,
I OE TLR G B M AR ARAS , 45 AC U T e
B ACE R, X LN 24 F T AR 8 (18 22
RERREPY, Rl B R ORET , So 4 A RUME I R T B
R BE N 8, 228 3 T A 7 A 1 B~ e T TR I
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WS N IR AT R, 3 R A A MR R B AR, B )1
THMR. FENBESEALETE, Nt
Yy FLIE SEMERCR A MR kA SR . it
Ab, MEBER KT sk 2= 51 & B A Y 2 R 2 4
o YL IE — B TE A P A Sk RS, ki Al
3T P () e AR St f
33 UREE: ERERAMMEERESEBEEIEREN
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B 5 DR IR B B ELA Ak, 1A 22,
Jiy 38 — I3 328 i 5 I3 o B 4 A A 45 R 8 i e R
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(1 v 3 B P B A S B 43 b B SR A A S R
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FEPE 25 PR AR, VA S50 R A= 381, T TESUR B 1
F B EFHON, NENEZ O F0 R I, 1 B2 O 5198
DL A BRCA IR 2 G A 4555 35 (i oA BT ) 1) otk 45 ik
JE A PRI B 25— P T T A L, B S R A7 7R B O
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P AT B LU A8 R B T B R LA AR G . BRAE I AL B,
G S Lo P 1 B I8 5 Ml A B S B R 1 O
REMIE, FLERAT B LU B, 135 B TR B A X = 3
TN, X g RN, A P g5 AR AR 5 U S
PR %, BeAh, A7 tAAIE S22 5 i B 18 B R
R, R E P RELRT, 2 E O HE ) O
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TE R R B TS G, FLRE IR LIPSkt HE S () 2 41 it
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A48 55 O L0 41 15 22
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iz 1 —BH 3 el i AR M AR AE G RS g T
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% 5T B YA A AR T TR G PRI 9, X <Pl A= e —
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ORI R T TS 197 RO 18 R AL i 5. 2
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SRR E WA E, T2y T AN T
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Hg A VB TEE L, (HR D RABE il AL %) L 06 56
WA T IO A2 BRI 250 H
SN o BT T SO, AR AL 7 W,
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