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Introduction
Menopause involves the loss of ovarian reproductive 

activity, either naturally or as a result of other disorders. 
Debilitating physical symptoms, such as hot flashes and 
night sweats, urogenital atrophy, sexual dysfunction, mood 
swings, bone loss, and metabolic abnormalities that increase 
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the risk of diabetes and cardiovascular disease, might result 
from the decrease in ovarian estrogen production during 
menopause [1]. However, women life stages classified to 
pre-menopausal phase is considered the reproductive phase 
which the ovulation is regular and the ovaries completely 
functional and its starting at puberty, a peri-menopause is 
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Abstract. Background. Menopause is a natural decline in ovarian function, leading to reduced estrogen 
and progesterone levels. It occurs in three stages: peri-menopause, menopause, and post-menopause. 
Estrogen plays a crucial role in maintaining the integrity and microbial balance of the vaginal microenvi-
ronment. Physiological and microbiome alterations throughout the menopausal stages contribute to the 
severity of genitourinary syndrome of menopause (GSM), which encompasses a range of symptoms af-
fecting the vagina, bladder, and urethra. The purpose was to investigate the correlation between hor-
monal fluctuations and vaginal microbiome alterations, as well as their role in the severity of GSM. Materials 
and methods. This study was conducted from September to December 2024, involving 100 participants: 75 
post-menopausal women (aged 45 and older) at various time intervals since their last menstruation, and 
25 pre-menopausal women under 40 with regular menstrual cycles. Clinical checkups were performed 
before sample collection. Hormonal concentrations were measured using the BIOT-YG-I FIA immunoassay 
analyzer, while microbial isolates were identified using CHROMagar media. Results. A significant difference 
in estradiol-2 was found: in pre-menopausal women, its level was 179.17 ± 14.21 compared to 64.72 ± 8.53 
in peri-menopausal, 28.75 ± 3.49 in menopausal, and 24.50 ± 2.46 in post-menopausal participants. Pro-
gesterone level was 0.65 ± 0.06 in pre-menopausal women, 0.370 ± 0.018 in peri-menopausal, in meno-
pausal group — 0.340 ± 0.017, and 0.304 ± 0.017 in post-menopausal. The mean level of follicle-stimulating 
hormone was lower in pre-menopausal participants — 5.22 ± 0.90 versus 79.00 ± 7.49 in peri-menopause 
group, 89.72  ±  8.70 in menopause, and 94.17  ±  9.77 in post-menopausal women. Testosterone mean 
level was higher in pre-menopausal participants — 0.63 ± 0.06 compared to 0.480 ± 0.089 in peri-meno-
pausal participants, 0.480  ±  0.078 in menopausal, and for post-menopause group, it was 0.610  ±  0.091. 
L.acidophilus proportion isolated from vaginal swab sample was 12.0 % in peri-menopausal participants, 
16.0 % in menopausal, 24.0 % in post-menopausal, and 52.0 % in pre-menopause group. In addition, the 
most isolated bacterial pathogen was E.faecalis, the rates were 64.0  % for peri-menopausal, 56.0  % for 
menopausal, 60.0 % for post-menopausal and 12.0 % for pre-menopausal participants. In menopause and 
post-menopause groups, there was significant association between urogenital symptoms and bacterial 
growth (P > 0.05). Conclusions. Estradiol-2 and progesterone levels progressively decline from peri-meno-
pause to post-menopause, reaching baseline levels. Bacterial diversity is more pronounced in post-meno-
pausal women compared to pre-menopausal participants. Furthermore, in post-menopausal women, a 
significant correlation was observed between bacterial colonization and the emergence of urogenital 
symptoms, supporting the link between altered vaginal microbiota and GSM severity.
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a transitional phase when female hormones levels especially 
estrogen start to decline leading to irregular period and re-
duction in ovaries hormones role [2]. Menopause phase re
present a 12 months without amenorrhea and has two types 
a natural menopause and sudden or induced menopause due 
to surgeries or medical treatments [3]. A post-menopausal 
phase following the menopause and last to the rest of women 
life [4].

Genitourinary syndrome of menopause is a modern ter-
minology for vulvovaginal atrophy, or urogenital atrophy, 
defined as a set of chronic and progressive conditions results 
from a deficiency in estrogen hormone levels and other sex 
steroids [5], this syndrome characterized by a several symp-
toms include a physical changes effecting the labia majora 
and minora, clitoris, vestibule, introitus, vagina, urethra, 
and bladder, and another genital symptoms like dryness, 
burning, and irritation, a sexual symptoms include reduced 
lubrication, pain, low libido, dyspareunia, and a urinary 
problems like urinary incontinence, recurrent urination, 
painful urination, and recurrent urinary tract infections. 
Which resulting from an over-growth of the opportunistic 
microbes [6].

The vagina colonized by a diverse range of microorga
nisms that make up the mycobiota and microbiota. Lactoba­
cillus spp. is the most frequent microorganism that isolated 
from healthy human vagina, which also known as lactic 
acid bacteria (LAB) [7]. These vaginal Lactobacilli have 
been hailed for their ability to prevent pathogens invasion 
by maintaining a healthy population, by producing lactic 
acid and secreting a various antimicrobial ingredients such 
as H

2
O

2
, cytokines, and surfactants [8].

Vaginal microbiota structure and abundance are influ-
enced by estrogen and progesterone, that are starting at pu-
berty and continue through a reproductive years in a dyna
mic equilibrium with some variations [9]. Estrogen promote 
the proliferation of a vaginal epithelial cells and rise in gly-
cogen storage, while a progesterone lyses the epithelial cells 
of vagina, thus facilitating release of glycogen to maintain 
the normal pH [10]. Wherefore, there is a notable increase 
in anaerobic bacteria and vaginosis related bacteria such as 
(E.faecalis, E.coli, S.aureus, C.albicans, etc.) that have role 
in existence of several urogenital symptoms includes vaginal 
dryness, burning, itching, irritation, and discharges [5].

The purpose of this study was to investigate about the 
correlation that associate the alternations occur in some fe-
male hormones and their participation in vaginal microbi-
ome incompetence and how can genitourinary syndrome of 
menopause take a place, for enhancing the diagnostic stra
tegies and improving GSM targeted therapies.

Materials and methods
The present study is conducted between July and De-

cember 2024 Maternity and Pediatric Hospital and private 
gynecology clinic in Al-Muthanna (Iraq). The included 100 
participants women, divided in to four groups according 
to last menstrual cycle, group  1: participants women with 
continuous menstrual cycle (25 pre-menopause) with age 
range 20–40 years, group 2: participants women with less 
than 1 years last menstrual cycle (25 peri-menopause) with 

age between 45 and 50 years, group 3: participants women 
with 1 to less than 2 years last menstrual cycle (25 meno-
pause), their age was 45–55 years. In addition to, 25 par-
ticipants women with more than 2 years last menstrual cycle 
(25 post-menopause) from 50 age and more. Those who had 
undergone hysterectomy or oophorectomy, and pregnancy 
women were excluded.

BIOT-YG-I FIA immunoassay analyzer is used to mea-
sure the quantitative concentration of serum blood sample 
by a fluorescence immunoassay system. Was used to deter-
mine the hormonal concentration of estradiol-2, progeste
rone, follicle-stimulating hormone and testosterone.

5 ml of blood sample for determination of hormonal pa-
rameters, vaginal swab sample, and mid-stream urine sam-
ple was obtained and stored at 2–8 °C inside safety box until 
reach to the lab.

Selective media utilized to diagnosis a different bacterial 
species. HiCrome Lactobacillus selective agar use for isola-
tion and differentiation between different species of Lacto­
bacillus, HiCrome UTI agar media facilitates and accelerate 
the identification of some gram-positive bacteria and some 
gram- negative bacteria based on the difference in the shape 
and color of the colonies. HiCrome Candida differential 
agar media is recommendation for ease identification and 
isolation of Candida spp.

Ethical approval
The principles summarized in the Declaration of Hel-

sinki which served as the basis for conduction of this study. 
Verbal consent was acquired and the questionnaire form was 
registered from the participants prior to obtaining the sam-
ples. The study protocol examined and approved by a local 
ethics committee.

Statistical analysis
Statistical analysis is conducted using SPSS (Statistical 

Package for the Social Sciences) version 24. Mean of the 
data between more than two groups was assessed by using 
ANOVA, Pearson correlation coefficient was used to assess 
a correlation between two numeric variables, and the chi-
square test is applied to examine an association between the 
categorical variables. The level of significance was set at a 
P ≤ 0.05 and the highly significant level was considered at 
P ≤ 0.01.

Results
Hormonal parameters

The mean level of estradiol-2 (E2) was higher in pre-
menopause participants compared to other groups and the 
difference was highly significant (P < 0.001). Also, there was 
a significant decrease in menopause participants and post-
menopause participants compared to peri-menopause par-
ticipants.

Progesterone mean level was higher in pre-menopause 
participants compared to other groups and the difference 
was highly significant (P < 0.001). But there was non-signi
ficant difference in other groups of participants.

The mean levels of follicle-stimulating hormone (FSH), 
it was lower in pre-menopause participants compared 
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to other groups and the difference was highly significant 
(P  <  0.001). But there was non-significant difference in 
other groups of participants.

Testosterone mean level was higher in pre-menopause 
participants compared to other groups and the difference 
was non-significant (P = 0.392) (Table 1).

Microbial results
The comparison between different pre-menopausal, 

peri-menopausal, menopausal and post-menopausal par-
ticipants according to bacterial growth in vaginal swab 
culture were carried and the results show in Fig. 1. The 
diverse bacterial growth rates were shown at 84.0  % in 
peri-menopausal, 76.0 % in menopausal, and 92.0 % post-
menopausal participants respectively compared to only 
12.0 % of pre-menopausal participants was diverse growth  
(P = 0.001).

The proportion of Lactobacillus spp. that obtained 
from vaginal swab samples characterized by their low levels 
in menopausal groups, as shown in Table 2. L.acidophilus 
proportion in peri-menopausal participants was 12.0  %, 
menopausal 16.0 %, and 24.0 % in post-menopausal group 
compared to 52.0 % in pre-menopausal participants and the 
difference was significant (p = 0.025) (Fig. 4).

The most isolated bacterial pathogen from vaginal swab 
culture was E.faecalis, and the rates were 64.0 % for peri-
menopausal, 56.0 % in menopausal, and 60.0 % for post-
menopausal participants respectively, compared to pre-
menopausal (12.0  %) participants 
(P  =  0.027). Followed by E.coli, 
S.aureus, and C.albicans, as shown 
in Table 2, Fig. 3.

The bacterial growth rates 
from urine sample were shown in 
Fig. 2. 92.0 % in peri-menopausal, 
100.0  % menopausal, and 88.0  % 
post-menopausal participants re-
spectively compared to only 36.0 % 
of pre-menopausal participants was 
microbial growth (P = 0.001). And 
the most isolated bacterial patho-
gen was E.faecalis, the rates were 
64.0, 44.0, and 52.0  % for peri-
menopausal, menopausal and post-
menopausal participants respec-
tively compared to pre-menopausal 
(12.0 %) participants (P = 0.035), 
and as demonstrated in Table 3.

Table 4 shows the association between urogenital symp-
toms that are related with genitourinary syndrome (GSM) 
and bacterial growth in vaginal swab culture, that has been 
carried out. The present results show there was non-signi
ficant association between urogenital symptoms and bacte-
rial growth type in peri-menopause group (P < 0.05). But in 
menopause and post-menopause groups, there was signifi-
cant association between urogenital symptoms and bacterial 
growth (P > 0.05).

Discussion
Several previous studies [11, 12], confirms this study 

results about serum estradiol-2 levels of the menopausal 
women. Found the serum E2 at high levels during pre-
menopause stage, which is regulate the ovulation and ferti
lity that is production predominate the follicular phase [13]. 
Erratic ovarian function and the cycle irregularity during 
a peri-menopause stage, spikes the E2 level and begin to 
demonstrate vasomotor symptoms. The lowest levels of E2 
through post-menopausal stage. As a result, ovarian func-
tions bring to halt progesterone levels are rise through the 
reproductive years, especially during luteal phase after ovu-
lation, as progesterone is produced by corpus luteum, and it 
becomes low in the follicular phase. At peri-menopause the 
progesterone level fluctuates and generally decreases due 
to irregular menstruation and deficiencies in luteal phase. 
The progesterone drop to a baseline at the post-menopausal 
stage as the ovaries function being ceased [14, 15].

Table 1. Estradiol-2, progesterone, follicle-stimulating hormone, and testosterone levels

Groups E2 (pg/ml) Progesterone 
(ng/ml) FSH (mIU/ml) Testosterone 

(ng/ml)

Pre-menopause

Mean ± SE

179.17 ± 14.21 0.65 ± 0.06 5.22 ± 0.90 0.63 ± 0.06

Peri-menopause 64.72 ± 8.53 0.372 ± 0.018 79.00 ± 7.49 0.480 ± 0.089

Menopause 28.75 ± 3.49 0.344 ± 0.017 89.72 ± 8.70 0.480 ± 0.078

Post-menopause 24.50 ± 2.46 0.304 ± 0.017 94.17 ± 9.77 0.610 ± 0.091

P-value 0.001 0.001 0.001 0.392

Figure 1. Bacterial growth type in pre-menopausal, peri-menopausal, 
menopausal and post-menopausal women of vaginal swab culture
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FSH levels are low at reproductive phase in pre-meno-
pausal women through their follicular phase (day 2, 3, or 4) 
FSH promotes the follicle growth inside the ovary, but du
ring luteal phase the feedback mechanism of estrogen and 
progesterone lowers FSH level. At peri-menopause life stage 
the ovarian reserve is declines and a 
menses irregular, causing increase 
or fluctuate in FSH levels due to 
reduced negative feedback process 
that is loss through the post-meno-
pausal stage, leading to sustained 
high levels of FSH [16, 17]. The 
higher mean of testosterone at pre-
menopausal women reflect an active 
ovarian and adrenal function, sup-
porting muscle mass, libido, mood, 
and bone density, and a gradual de-
cline in testosterone level began at 
peri-menopause as ovarian function 
being irregular, until its showed at 
lowest level after menopause, ova
rian dysfunction and adrenal insuf-

ficiency, involved in decline the levels of testosterone, result-
ing in low libido, loss muscle mass, rise the osteoporosis risk, 
and mood swing, anxiety, or depression [18].

The transition from the menstrual phase to follicular 
phase, sex hormones start to rise and epithelial cells of 

Table 2. Frequency distribution of specific bacterial isolation from pre-menopausal and post-menopausal 
women in vaginal swab culture, n (%)

Microbial 
species Pre-menopause Peri-menopause Menopause Post-menopause P-value

L.acidophilus 13 (52.0) 3 (12.0) 4 (16.0) 6 (24.0) 0.025

L.rhamnosus 16 (64.0) 7 (28.0) 9 (36.0) 6 (24.0) 0.093

L.plantarum 2 (8.0) 2 (8.0) 5 (20.0) 1 (4.0) 0.308

L.fermentum 8 (32.0) 1 (4.0) 1 (4.0) 2 (8.0) 0.010

E.faecalis 3 (12.0) 16 (64.0) 14 (56.0) 15 (60.0) 0.027

E.coli 3 (12.0) 17 (68.0) 13 (52.0) 11 (44.0) 0.024

C.krusei 4 (16.0) 0 2 (8.0) 1 (4.0) 0.328

C.glabrata 3 (12.0) 0 0 0

C.albicans 3 (12.0) 6 (24.0) 1 (4.0) 7 (28.0) 0.148

S.aureus 0 2 (8.0) 8 (32.0) 7 (28.0) 0.036

K.pneumoniae 0 7 (28.0) 2 (8.0) 5 (20.0) 0.092

P.aeruginosa 0 2 (8.0) 2 (8.0) 1 (4.0) 0.819

B.cereus 0 1 (4.0)

Figure 2. Bacterial growth in pre-menopausal, peri-menopausal, menopausal 
and post-menopausal women of urine sample

Table 3. Frequency distribution of specific bacterial isolations in pre-menopausal and post-menopausal women 
in urine samples, n (%)

Bacterial species Pre-menopause Peri-menopause Menopause Post-menopause P-value

P.mirabilis 0 0 1 (4.0) 1 (4.0)

E.faecalis 3 (12.0) 16 (64.0) 11 (44.0) 13 (52.0) 0.035

E.coli 5 (20.0) 14 (56.0) 10 (40.0) 11 (44.0) 0.241

C.krusei 0 0 1 (4.0) 1 (4.0)

S.epidermidis 0 0 6 (24.0) 1 (4.0) 0.059

C.albicans 0 1 (4.0) 0 3 (12.0) 0.317

S.aureus 0 2 (8.0) 6 (24.0) 5 (20.0) 0.368

K.pneumoniae 0 6 (24.0) 2 (8.0) 1 (4.0) 0.097

P.aeruginosa 0 4 (16.0) 0 0

B.cereus 0 0 1 (4.0) 3 (12.0)



http://kidneys.zaslavsky.com.ua 151Vol. 14, No. 2, 2025

Оригінальні статті  /  Original Articles

the vaginal wall gradually thicken and release more glyco-
gen, which lyses to produce lactic acid, that lowering the 
pH of vagina and support the proliferation of Lactobacil­
lus spp., particularly L.acidophilus. With peri-menopausal, 
menopausal, post-menopausal women, there appears to 
being a reduction in lactobacilli, which associated with a 
significant changes in reproductive hormones, includes 
lowers in estrogen levels and a higher serum levels of FSH 
levels. Lead to show a diversity of another anaerobic bac-
teria [19].

The high prevalence of E.faecalis from vaginal isolated 
samples could be due to the significant virulence factors of 
this bacterial species including biofilm formation and a ca-
pacity to adherence to the urogenital tracts, a wide ability to 
survive in severe environments [20]. Additionally to, many 

of E.faecalis strains considered as multi-drug resistance in-
cluding the cephalosporins [21]. Due to the menopausal 
physiological changes, the vaginal tract microenvironment 
was represented as a reservoir to the uropathogenic E.coli 
colonization, which contributing in vaginal infections and 
recurrent UTIs [22]. Opportunistic infections by S.aureus 
and C.albicans in menopausal women was also presented 
due to hormonal changes, reduction in immune response, 
and mucosal alternations which leading to microbial over-
growth and imbalance. Resulting in an aerobic vaginitis and 
vulvovaginal candidiasis [23].

After menopause, reduction in serum level of E2, de-
cline in progesterone level, and increase in serum level of 
follicle-stimulating hormone, leading to thinning of the 
urogenital tracts epithelium, reduce in vaginal lubrication, 

Table 4. Association between some urogenital symptoms related to GSM and the bacterial growth  
in vaginal swab culture, n (%)

Groups Frequent 
urination Burning Itching Genital 

irritation
Vaginal 

discharges
Vaginal 
dryness

Pre-
menopause

Diverse 3 (37.5) 3 (37.5) 2 (33.3) 3 (75.0) 3 (23.1) 3 (75.0)

Homogenous 5 (62.5) 5 (62.5) 4 (66.7) 1 (25.0) 10 (76.9) 1 (25.0)

P-value 0.480 0.480 0.414 0.137 0.052 0.137

Peri-
menopause

Diverse 18 (94.7) 14 (87.5) 11 (100) 12 (100) 14 (87.5) 10 (90.9)

Homogenous 1 (5.3) 2 (12.5) 0 0 2 (12.5) 1 (9.1)

P-value 0.001 0.003 0.001 0.001 0.003 0.001

Menopause
Diverse 13 (86.7) 14 (100) 11 (91.7) 12 (100) 7 (87.5) 16 (88.9)

Homogenous 2 (13.3) 0 1 (8.3) 0 1 (1.5) 2 (11.1)

P-value 0.005 0.001 0.004 0.001 0.034 0.001

Post-
menopause

Diverse 19 (95.0) 16 (94.1) 12 (100) 11 (84.6) 4 (80.0) 20 (90.9)

Homogenous 1 (5.0) 1 (5.9) 0 2 (15.4) 1 (20.0) 2 (9.1)

P-value 0.001 0.001 0.001 0.013 0.108 0.001

Figure 4. Lactobacillus spp.:  
A — L.acidophilus as pink colonies; B — green 
colonies are L.rhamnosus; C — yellow colonies 

represent L.fermentum

A

B
C

Figure 3. The bacterial isolates on HiCrome UTI 
agar: A — golden yellow colonies are S.aureus; 
B — E.faecalis in blue small colonies; C — blue-

purple mucoid colonies are K.pneumoniae; D — pink 
colonies are E.coli

A

B

C

D
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and decrease in the blood flow and elasticity [24]. Such al-
terations create a favorable microenvironment for dysbiosis. 
Additionally to, reduction in Lactobacillus spp., and this will 
rise the vaginal pH, resulting in growth of opportunistic mi-
crobes and uropathogens such as E.faecalis, E.coli, S.aureus, 
C.albicans, etc. that have role in existence of several urogen-
ital symptoms includes vaginal dryness, burning, itching, ir-
ritation, and discharges [5]. These are most common mani-
festations in pot-menopausal women, and these chronic 
conditions expressed as GSM, which is another term of the 
vaginal atrophy [25–27].

Conclusions
Serum E2 and progesterone reach their highest levels 

during the reproductive years in pre-menopausal women 
but progressively decline from the peri-menopause stage, 
reaching baseline levels in post-menopause. FSH remains 
low during reproductive years but steadily increases as 
menopause progresses. Testosterone levels show minimal 
variation across menopausal stages. Additionally, Lactoba­
cillus spp., particularly L.acidophilus, are more predominant 
in pre-menopausal women but significantly decrease in 
menopausal individuals. Conversely, opportunistic patho-
gens such as E.faecalis, E.coli, S.aureus, and C.albicans are 
more frequently isolated from menopausal women. The 
observed microbial dysbiosis and diversity in menopause 
and post-menopause are directly correlated with declining 
estradiol-2 and progesterone levels. Finally, a significant as-
sociation was found between urogenital symptoms linked 
to GSM and the presence of pathogenic bacterial growth, 
reinforcing the critical role of hormonal and microbiome 
alterations in GSM severity.
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Фізіологічні та мікробіомні взаємодії в патогенезі генітоуринарного менопаузального синдрому  
на різних етапах менопаузи

Резюме. Актуальність. Менопауза — це природний процес 
зниження функції яєчників, що призводить до зменшення 
рівня естрогену й прогестерону. Вона має три стадії: пери-
менопауза, менопауза та постменопауза. Естроген відіграє 
ключову роль у підтриманні цілісності й мікробного балансу 
вагінального середовища. Фізіологічні та мікробіомні зміни 
впродовж стадій менопаузи впливають на тяжкість геніто
уринарного менопаузального синдрому (ГМС), який вклю-
чає комплекс симптомів, що уражають вагіну, сечовий міхур 
та уретру. Мета: дослідити кореляцію між коливаннями рів-
нів статевих гормонів і змінами у вагінальному мікробіомі, а 
також їхній вплив на тяжкість ГМС. Матеріали та методи. 
Дослідження тривало з вересня по грудень 2024 року. У ньому 
взяли участь 100 осіб: 75 жінок старше 45 років, які не мали 
менструацій протягом різних проміжків часу, та 25 жінок ві-
ком до 40 років із регулярним менструальним циклом. Клі-
нічне обстеження проводили перед отриманням зразка. Для 
вимірювання концентрації гормонів використовували іму-
ноферментний аналізатор BIOT-YG-I FIA, для ідентифікації 
мікробних ізолятів — середовища CHROMagar. Результати. 
Виявлено значну різницю в рівні естрадіолу-2: у жінок у пре-
менопаузі він становив 179,17  ±  14,21, у перименопаузі  — 
64,72 ± 8,53, у менопаузі — 28,75 ± 3,49, у постменопаузі — 
24,50 ± 2,46. Уміст прогестерону дорівнював 0,65 ± 0,06 у групі 
пременопаузи, 0,370 ± 0,018 — перименопаузи, 0,34 ± 0,017 — 

менопаузи та 0,304 ± 0,017 — постменопаузи. Середній рівень 
фолікулостимулюючого гормону був нижчим в учасниць у 
пременопаузі — 5,22 ± 0,90 проти 79,00 ± 7,49 у перименопа-
узі, 89,72 ± 8,70 у менопаузі та 94,17 ± 9,77 у жінок у постме-
нопаузі. Середній рівень тестостерону був вищим у групі пре-
менопаузи та становив 0,63 ± 0,06 порівняно з 0,480 ± 0,089 
в учасниць у перименопаузі, 0,480  ±  0,078 — у менопаузі, 
0,610 ± 0,091 — у постменопаузі. Частка L.acidophilus, виділе-
ної зі зразка вагінального мазка, дорівнювала 12,0 % в групі 
перименопаузи, 16,0  % — менопаузи, 24,0  % — постмено-
паузи й 52,0 % — пременопаузи. Крім того, найчастіше ізо-
льованим бактеріальним патогеном був E.faecalis: показник 
становив 64,0 % для учасниць у перименопаузі, 56,0 % — у ме-
нопаузі та 60,0 % — постменопаузі порівняно з 12,0 % в групі 
пременопаузи. У групах менопаузи й постменопаузи спосте-
рігався значний зв’язок між урогенітальними симптомами 
та ростом бактерій (P > 0,05). Висновки. Рівні естрадіолу-2 
та прогестерону поступово знижуються від перименопаузи 
до постменопаузи. Бактеріальна різноманітність переважає 
в жінок у постменопаузі. Також у постменопаузальній групі 
виявлено значну кореляцію між колонізацією бактеріями й 
урогенітальними симптомами, що підтверджує зв’язок між 
зміненим вагінальним мікробіомом і тяжкістю ГМС.
Ключові слова: статеві гормони; менопауза; генітоуринар-
ний менопаузальний синдром; Lactobacillus; E.faecalis
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