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A comparative study on bacterial vaginosis flora and hormone levels in pre- and postmenopausal women
HUI Yuehong' ,GU Yanfang' .GU Jinsong®,LIU Yinghua' ,GAO Ming' (1. Obstetrics and Gynecology of
Jiangnan University Maternity Hospital , Wuxi, Jiangsu 214002 ; China ; 2. Obstetrics and Gynecology Department of
Wuxi Yihe Maternity and Gynecology Hospital) ™

Objective  This study aims to investigate the correlation between bacterial vaginosis (BV) and vaginal
microbiota as well as hormone levels in women before and after menopause. We analyzed the vaginal microbiota structure
and its interaction with hormone levels in four groups of women: healthy women of childbearing age, BV patients of
childbearing age.healthy postmenopausal women.and postmenopausal BV patients.  Methods Vaginal swab samples
from the four groups were collected from the Department of Gynecology at the Affiliated Women’s and Children’s
Hospital of Jiangnan University and the Department of Gynecology at Wuxi Yihuo Women’s and Children’s Hospital from
January 2022 to October 2024. The composition and diversity of the vaginal microbiota were analyzed through 16S rRNA
gene sequencing. Meanwhile, levels of estrogen, progesterone, follicle-stimulating hormone (FSH), and luteinizing
hormone (LLH) were measured using blood samples. Statistical methods were employed to analyze the correlation between
the vaginal microbiota and hormone levels. Results The estrogen level in the healthy women of childbearing age group
was significantly higher than that in the BV group of childbearing age (P <C0. 001),and the progesterone level was also
significantly higher (P = 0. 046). Similarly, the estrogen level in the healthy postmenopausal group was significantly
higher than that in the postmenopausal BV group (P =0. 045), but there was no significant difference in progesterone
levels between the two groups. Analysis of the vaginal microbiota structure revealed that the Lactobacillus genus
dominated in healthy women, while the relative abundance of Lactobacillus decreased in BV patients, with an increase in
the abundance of BV-associated microorganisms such as Gardnerella vaginalis and Atopobium vaginae. Correlation
analysis showed that the Lactobacillus genus was positively correlated with estrogen and progesterone levels (P <C
0.001), but negatively correlated with FSH and LH levels (P < 0. 001). Conversely, Gardnerella vaginalis and

Atopobium wvaginae were negatively correlated with estrogen and progesterone levels (P < 0.001), but positively
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correlated with FSH and LH levels (P<C0.001).

Conclusion

The structure of the vaginal microbiota is closely related

to changes in hormone levels. This finding provides a new perspective for the prevention and treatment of BV.

Maintaining a healthy vaginal microbiota and appropriate hormone levels is of great significance for preventing BV. Future

research needs to further explore the causal relationships between hormone levels, vaginal microbiota, and BV, and to

evaluate the effectiveness of potential interventions.

[Keywords]) bacterial vaginosis;vaginal microbiota; hormone levels;correlation analysis; pre-and postmenopausal

4 B PR B B 4% (BV) J& — 42 3K [ 4 3 3 A7 7R
A TR g kg HL R s B T P IE Bk
TR, S BUR R UE R R K. BY 92
BT o8 3 R I A RE R AN A AE 40 BH 3 2 9 1 S
W pH A 00 T 5 L K W i 6 H A {H i 8 5 k] fiE
SE L4 17 S e B 3 2R 0 A R 0 5 2 L T T T
I WP 4 B 5k FE S BV, i B £ % B Sl A
PRV G h 22 DR AL T R AR AL L 2LR TR
J& Ot & FLBRAT WD R e R A 2 — . X 2B
Az g e 7 A LR R At AT TR A T A B Y R
IBE (pH<C4. 5) 3 DT 400 193 TR A AR P i AR A . aX b
AR W TB) A VR R R T A 6 B Ok R Y G
BEU g ol P A 9k T S G LR R AR e At
AR B A g8 v |5 75 UK 1 @ R Bh S R TR JED 1T ik
K, 28 BV B RN Ltk R KR AR,
I L 2 M 38 25 R 2 35 2R ko B A 0 B R T A
IREA 5 55 RS e 220 o 2 kLR 7 A K
H8 iR 5138 5 B ) A L T B 4R FE ORI bk R A
o 22 ) o VR KO R R FLER W L B GE pH Tt
SN T BV RS AR I 2 5 ) Lo A A e R
MRS R 22— BRI Lo R T I K A
R » FL T8 ol A o e R A AR G R . T B AR IR Y
WK LR A G PR AT AR T S E A
BEVR S I BV K H A B 38 R 14 XU

h TR Y 2200 )G ot BY 5 BE RMUE Y
FETE YOG AR & LA BRI/ T An o] 52 e 3 b G 3R L AR AIE SR
AR T 38 K V-5 B A 0 B V% 48 A e . 3
b 3 A7 45 ok A B T8 8 BY I & HLED L ds o R
KA FERALIERY , DL — PR R U E YR 5 ot
ATEAR R Z R AR,

M5 TE

1WA
L1 B ARBPSEHA 2022 4 1 J 2 2024 48
10 A VR W IR 17 D5 B 1 B TG 8 16 7
BERLIS 10 BY 3 70 4 AR 18~140 % 2 77
W OIE# 35 4445 % Bl L4 2 SR 35 A B
AT BEXEIRAL 70 4. AT G0 B0 1 R AF G
LA 1K LIS LA A VR B o %

FORHI LA ST 25 5 R SR A5 R AT L

1.2 Z4#4cE BV ARFEFEPEEESGERES
JEEHE P RL2E ) A 5 BV 92 b e L 1R
F AL BN R AT S 2 ROk, B PTIE S ) 458
B A2 s (il FEXT IR AL 2 07 K A B A G AT (T 1
BB B ot T 23 A4l 48 h G HEA T, DA
B LR X B 9 285 S 3 BT e 5 i A A0 5 X 2 45 A A i
SRR

1.3 Herkarof AR N 2 0 L I U 30 s 20 Y
AN AARRBETE s AALAT 2 J5 o8 3 50 i 259
S R Y R A A BRI LB ) R R S Y 32 0
s Ho A ™ A B PR B R SR .

2 FHik

2.1 HAMKE PIE R BRI T E S S RN
PR AR B TE 40 i, FH A FEER K AR B G E AT B S 24
B, WS AN R T 25 FRAE DL EAT 2 W7 . 8 ) A AR
B B RAE T80 CURAR L HURE 3 7R A% ST
TG TR BURE D 0]

IV AR A O REET A B F ARG 24 h W I8
HhJE KL 3 mL, B AL SR M4 . 3 000 r/min (85
D42 12,8 en) B0 10 min, 43 B LW » HEAT R0 0
2.2 MEEBFIESH R B S WA AE o TG
Byta A 7 B BE 25 46 4 BB 2 K 56 b 0 #E 4T 16S
rRNA U F 53 A A BE S8 2 . (] 16S rRNA J [
V3 X gl ¥ it 17 35 A~ H 1y PCR, ¥ & i
NanoDrop 4 Wl 5 #% J& » fff 1] 2¢ B Illumina 2 & )
HiSeq 55 Z AR & 38 5 W77 & 647 30 D0 7 . D)3 58
B R Silva s 2R AS 3 47 9 R0 6T F A R
LA X 45 3 43 A BH 38 G A= W) He 25 4 B R 2 AR e
#5 (Shannon 8 Ul Simpson 850 .

2.3 dFmBemE-FoK-FAew WA R TR AR
TR0 A I LV A ME VR A2  FSH T LH KAF-
R & ph 26 ] DL 5 8 PR ORI A BR 2 Rl 4 it

3 ZitAE

% H] Graphpad Prism 5. 0 3. 1E2 70 A 19 i%
S LU AR dE 22 (o £ 5) F6 7%, B4 2 1) HL AR
FH ¢ R 50 5 3E 1E 2 4 A 1 i 22 A i DL rp s B A
BO RN A Z A R HAES B 5. THECSER L
HArR OO FRR A Z R LR X K5, KK



Journal of Pathogen Biology

2025 A 6 1 58 20 %R 6 1)
Jun. 2025, Vol. 20.No. 6

¢ 705 -

#fE «=0.05, kM Pearson A 3¢ 43 #7 B 18 7 B 4 ik
55 109 M R L 20 CFSH R LH Y & B /K OF (1 41 56
P, BB KHME «=0. 05, P80 25 Rk 5 R4 Bk
A R Studio #47,
& B

1 ANEA—RBERIEE

B Ay HR T A B X R 4L — MBS L UL 1 BT
NS AL AR AR I BMI I B0 B2 BB 3 3R T R A — I R
TR 2 R G R X (P>0.05),
2 RABEHERKFEBERLLE

FEATIAI 5% 1, XoF DU 20 AN ) bR 300 1) L 1 f 3 AT
TWMEBEARV B A5 R W3R 2. & I8 04 Rk 41
5H B BV 400 H g R . B I 0 £ B 4 1 M o R
KB EmE TE RS BV 4(200.06430. 02 vs 150+
24.85)pg/mL, 22 i K - g 35 5 R (5. 00 1.5 vs
3.09740.99) pg/mL, LAk . i O I I8 2% R 1A A
FAEW AL R AAAE B 35 22 5 L 2 O v i R K7
B I B 2H AR (5. 0311, 2 vs 5. 994 1. 51) pg/
m L, 77 B A AR B E KT A5 R (a4 P B 3 AR
fK(3.96£0.79 vs 5.02E1.19) pg/mL, Z R HASH
T2 L (F P<C0.05) . 4454 40 BV
2 1) A 2 SR 3R B 4 2 4k B 200 11 M 95 2R UK Y [ R
BEETY 2 BV 2H(49. 849, 74 vs 39.97+7.92)
pg/mL 1 42 [ 7K S AHE W4 ) 25 S5 o 4 i 2 8 (1. 00
+0.49 vs 0. 80£0. 30) pg/mL. fi B 3 2 & &
AR R A S BY A b i 4 4 B R A
A3 R (50,19 + 9. 62 vs 55. 36 = 11. 53) pg/mL
(30.0046.15 vs 34. 94+ 6. 83) pg/mL (P <0. 045
P<0.001), #—25 0 geit4r Hr R W, A 5] AF % B
filt B 21 A BV éﬂf{%ﬁ‘(?—%ﬁ%ii@ﬁfﬁaﬁ%#o WE
2P A O R R R A U R E S TR AR RS B
filt B2 1) 22 57 B 112 3 SC (P <<0. 001D, [RJ FE L #E R
) AT 4% BE i) BV 21 (] 3k 26 8 20K OF 22 5 e i 2 0 X
(P<C0.001),
3 SEAREREYEELEN

AHIF G o3 AT B S R Lt LB IR BV R
B IR L PR R 45 22 0] BV HR A DU 4L B Y [
T YRR S5 K 4B R T R R AR IR S R B A Sl
Y ZREPE R B 2k . LI A R BN S A AR
BF 3 f 2B P 95 A 0 R 3 5 R AR T B AR TR B
%5t JﬁLl’é‘I 1A KA 1"3‘@%%/%43&01%@)%@
53 % B B ( Lactobacillus ). W 2 48 B
(Gardnerella) B 6 U W @ (Atopobium) | 3 5 (7(.
J& (Prevotella) . B Bk # J§ (Megasphaera) . W I - 7
J& (Bifidobacterium) , {4 ¥ B J& (Bacteroides) | 8] 25
FF# & (Mobiluncus) M7 JE B W )& (Sneathia) , Lk K&

oAt R B B 43 2 B AR ) Cother) o b T 77 0% 0 £t B
M F - FLIR AR (Lactobacillus) fi A7 A X
FEHE S 6020, 7 Hh R 1) B 3 BOZE W B VR RRAE .
TR Ja8 B AR AR . T E IR BV 41 LR A
J& (Lactobacillus) fAH Xt 22 B 2 BRI 2= 34 %0 . 1 il
A & (Gardnerella) F B FG 3% W & (Atopobium )
9 AE X B T 2 202080 1500, 3% 8] BV RRE T H3E
T 0 B T 1 R Al . 6 25 U0 i B L RT D0 3L R T )R
(Lactobacillus) [T F= FEWE A F M 2 507 , 1 5 Bk
J& ( Megasphaera ) 1 X I FF )&
(Bifidobacterium) WA % F B A Frighn, 1m4s 295
BV HH B 7 B (Lactobacillus) By F8 % 32 8 ik — [
RZ= 20% . 3% 75 Ik W J& (Prevotella ) F ) 25 AT 1 )&
(Mobiluncus) W A X F FE W 35 7 & S i 48 2 )5
BV RS B8 AR ) B 3% 10 i — 20 Rk f 1B &
K 1C N4 4H W) F A8 B (Shannon index ) } 3 % 7%
EEL(Simpson Index ), 5y 5| Wk T BH 16 3o A= W) 1 7%
(9 Z AR VR A B E A W RE VS RO S 2 2 . B R a4
FLIR TR a8 o 2 % O 3, G B G B A W i TR 2R A3y
SIREY B AR, B G B Ok o 2 0, £l BR 2 Y 7 R R AL
(Shannon index) JoW] i 25 5, 1M 2 3 AR 48 £0H W] %
flR(P<20.00D) . TifEF § M BV ARG, BIE Y
FEVE 1 22 FEME 3 &) BE 4 W) W & (P <<0. 001) , 3] T
Y 22 W5 L BV I SR YRR 2R e A
A AR Wt A T H 2R T H R BV H (P <

0.001),
1009 R
l I l 6 -

abundance( %)

A KABEPEEMEESMA B A4 E E# Y Shannon
88 C S 4LIHE AR Simpson $8%0, © WAL Z [AIA L P<C0. 05
B1 BEPEEEER

Fig.1 Vaginal microbiota of patients
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Fig. 2 Relative abundance of vaginal bacterial species in patients
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