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BACKGROUND: Despite numerous studies of the vaginal microbiota, there is still a lack of knowledge regarding its re-
storing dynamics in the early postpartum period. The condition of the vaginal microflora during pregnancy plays a key role in
maintaining the physiological microbiocenosis of the birth canal and creating conditions for the normal course of pregnancy,
the establishment of an infant'’s intestinal microbiota, and the further development of the child.

AIM: The aim of this study was to estimate the role of certain types of lactobacilli in restoring the vaginal microbiota in
women in the early postpartum period, depending on the method of delivery.

MATERIALS AND METHODS: We examined 150 women at 38-41 weeks of gestation. The clinical material for the study
was vaginal discharge before and after delivery. To determine the species of lactobacilli and other microorganisms in the
clinical material, we used quantitative real-time PCR.

RESULTS: Before delivery, lactobacilli were found in vaginal discharge in 144 out of 150 women (96.0%), their number
in the majority being more than 10® GE. In the postpartum period, lactobacilli were found in 66/128 (51.5%) cases, while
prevailing in women after vaginal delivery in 50/65 (76.9%) cases (4.6 + 1.6, p = 0.000000). Among the dominant species of
lactobacilli was L. crispatus, found in vaginal discharge before delivery, which most often affects the recovery of the vaginal
microbiota in the postpartum period (29 out of 61 women, 47.5%). L. iners detected in the lochia predisposes to the violation
of uterine involution in the early postpartum period (p = 0.03).

CONCLUSIONS: Normal vaginal microbiota in the postpartum period is restored more quickly in women after vaginal de-
livery. Our study confirms that L. crispatus and L. iners play a major role in restoring the vaginal microbiota in the postpartum
period.
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B 3aBUCMMOCTM OT cnocoba poaopaspelueHun
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ObocHosaHue. HecMoTpA Ha MHOTOYMCNEHHbIE MUCCNEN0BAHWUA COCTaBa MUKPOOMOTHI OPraHoB PEnpoiyKTUBHOM CU-
CTEMbI, 3HaHWA O OMHAMWKE BOCCTAHOBJIEHMA BarMHaibHOMO MMKPOOMOLIEHO3a B paHHEM MOCNEPOAOBOM Nepuoe elle
HegocTatouHbl. CocToAHMe MMKpodnopbl Baraaumiia Bo BPeMA BepeMeHHOCTU UrpaeT KoYeBY0 poib B NOAAEPHaHUM
Gun3nonormyeckoro MMKpobroLLeHo3a poaoBLIX NYTeW, B CO34aHUM YCIOBUM OJ1A HOPMaNbHOMO Te4eHUA bepeMeHHOCTH,
(GopMMpoBaHNA MUKPODNOPLI KULLEYHMKA HOBOPOMAEHHOIO, a TaKHKe ANA AafbHenWwero pa3sBuTia pebeHka.

Llene — oueHKa 3HAUMMOCTM OTAENbHLIX BMOOB NAKTO6ALMAN B BOCCTAHOBAEHWM BarMHajbHOr0 MMKpobMOLLEHo3a
Y POAMNBHULL B paHHEM NOC/NIEPOL0BOM NEPUO/E B 3aBUCMMOCTM OT crocoba poLopaspeLLeHus.

Mamepuanel u Memodel. 06cnepoBaHo 150 »eHLWMH B cpoke rectaunn 38-41 Hed. KnuHuyeckum MmatepuanoM ana
UCCMeA0BaHNA CNYHKWUIO OTLEeNAEeMOe BlaranuiLa Ao v nocne pogos. [Ina onpeneneHna BULOB NakTobaumnn m opyrmx
MMKPOOPraHWU3MOB B K/IMHWUYECKOM MaTepuane UCMo/b30Basiv MeTo[, KONMYEeCTBEHHOM NO/IMMEPasHOM LIeNHOM peakuum
C LeTeKLMeN pesynbTaToB B PeXKMMe peanbHoro BPEMEHM.

Pesynemamel. [lo pofoB naktobauunnbl NpUCYTCTBOBaNM B OTAE/IAEMOM BflaraiunLLa NPakTUYECKM Y BCEX HEHLLMH
(144/150; 96,0 %), n nx KonnuecTso y BonbLUMHCTBA 6bi0 6onee yeM 108 3. B nocnepooBoM nepuose NakTobauubl
6binm 06HapyeHbl y 66/128 (51,5 %), npu 3ToM npeobnafany oHM y MEHLLMH, POLOPA3PELLEHHbIX Yepe3 ecTeCTBEHHbIe
pogosble Nyt B 50/65 (76,9 %) cnyyanx (cpepHee 3Hauenne — 4,6 + 1,6; p = 0,000000). Cpean AOMUHUPYIOLLMX BUAOB
naktobaumnn buin BuA L. crispatus, 06HapyXeHHbIN B 0TAENAeMOM Blaranumila A0 poLoB, KOTOPbIN Yalle BCero BAMAET Ha
BOCCTaHOB/IEHME MUKPOOMOTLI Baranuiia B nocneponosoM nepuoge (y 29/61 weHwuH; 47,5 %). BolaBneHHbIe B NOXMAX
L. iners npeapacrnonaraloT K HapyLLIeHWI0 MHBOMIOLMM MaTKK B paHHeM nocnepooBoM nepuoge (p = 0,03).

3aknwoyeHue. BocctaHoBieHMe GU3MONOMMYECKOr0 MUKPOBMOLIEHO3a BRaranuMLia B NOCIepoLOBOM Nepuoae mpoumc-
XOOMT BbICTPEE Y HEHLLMH, PoA0pa3speLLEHHbIX Yepe3 ecTeCTBEHHbIE poaoBble MyTW. Halue uccnefoBaHWe NOATBEPHAAET,
uto L. crispatus v L. iners urpailoT 0CHOBHYIO po/ib B BOCCTaHOB/MEHMM MMKPOOMOLIEHO3a BNaranvila B noc/iepogoBoM ne-
puoge.

KnioueBble cnoBa: MyKpobroLeHo3 Bnaranvia; naktobaumnnel; Lactobacillus iners; Lactobacillus crispatus; nocnepogo-
BOW Nepuog.
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BACKGROUND

Despite the large number of studies of vaginal microbio-
cenosis, data on its qualitative and quantitative composition
in pregnant women and the role of microorganisms in the
development of postpartum complications are rather scarce
and contradictory.

The main microflora of the vagina includes lactobacilli
and bifidobacteria, which make up 87%-98% of the vaginal
biotope. The frequency of their detection ranges from 46.5%
to 100%, and their number is normally 105-10° CFU/ml [1].
Lactobacilli are of particular importance in maintaining the
physiological vaginal microbiocenosis.

Among the whole variety of vaginal lactobacilli, four spe-
cies of the Lactobacillus acidophilus group prevail, namely
L. crispatus, L. jensenii, L. gasseri, and L. iners [2].

The presence of lactobacilli actively producing hydrogen
peroxide is associated with a low incidence of bacterial
vaginosis, preterm delivery, and postpartum infectious
complications [3]. The study of the genotypic and biochemical
properties of vaginal lactobacilli revealed that L. crispatus,
L. jensenii, and L. vaginalis are the most common species of
peroxide-producing lactobacilli [4].

In one of the studies by J. Ravel et al. (2011), five types
of vaginal microflora (community state types [CST]) were
identified in the North American women of reproductive
age. Type 1 (CST 1) is characterized by the dominance of
L. crispatus, type 2 (CST Il) by L. gasseri, type 3 by L. iners
(CST Il), and type 5 by L. genseii (CST V). Type 4 (CST IV)
is characterized by low Lactobacillus level and increased
diversity of anaerobic bacteria, including Prevotella, Dialister,
Atopobium vaginae, Gardnerella vaginalis, Megasphaera,
Peptoniphilus, Sneathia, Finegoldia, and Mobiluncus [5].

L. iners is special among the species diversity of vaginal
lactobacilli and its role in maintaining the vaginal health of
women is still unclear. Thus, L. iners is quite often revealed
both in normocenosis and dysbiosis. L. iners does not
produce hydrogen peroxide and can adapt to high pH values
of the vaginal environment [6].

Due to the unique structure of its genome, L. iners can
quickly adapt to changing environmental conditions, altering
its metabolism and using other substances instead of gly-
cogen as food resources. Thus, under conditions of dys-
biosis, L. iners produces cholesterol-dependent cytolysin,
the inerolysin, which destroys cell walls and uses glycerol
of destroyed cell membranes as a new food substrate [7].
Concurrently, other types of lactobacilli die, the concentra-
tion of lactic acid decreases, and the vaginal environment
pH increases, leading to the propagation of anaerobic bac-
teria associated with bacterial vaginosis, which are rapidly
occupying the vacant niche. Thus, L. iners is unable to ef-
fectively protect the female body from pathogenic microor-
ganisms, like other lactobacilli, but, contrarily, predispose
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to the dominance of opportunistic microorganisms in the va-
gina. L. iners is common in bacterial vaginosis and is found
in women in preterm labor [8]. However, the incidence of
L. iners as the predominant species in normocenosis is also
common [3].

In the postpartum period, vaginal microbiocenosis
depends on many factors. Childbirth leads to significant
changes in the qualitative and quantitative composition
of the vaginal microflora. This is due to the washing out
of microorganisms from the vagina with amniotic fluid
and blood, birth canal trauma, and vaginal contamination
with intestinal microflora [9]. However, these changes
are temporary. In the postpartum period, the vagina is
gradually re-colonized with the bacterial characteristic of
the ecological niche [10].

During 1 week postpartum period, the level of estrogen
decreases by 100-1000 times. The rapidly decreased
estrogen levels lead to a decreased amount of glycogen and,
therefore, the glycogen breakdown products used by lactate-
producing bacteria, which subsequently reduces the stability
and resilience of the vaginal microbiome. Consequently, the
dominant position of Lactobacillus spp., caused by estrogens
in the vaginal microbiocenosis before delivery, should
dynamically change in the postpartum period [11].

From the first days of the physiological postpartum
period, the vagina is intensively colonized with corynebacteria
from the skin of the inguinal folds and the anogenital region.
In the process of vital activity, corynebacteria lower the
vaginal environment pH, decompose glucose and maltose,
and play an important role in triggering the mechanisms
for restoring vaginal microbiocenosis in the postpartum
period. Research results by Z.M. Martikainen (1996) and
J.Yu. Kolesaeva (2012) confirm the hypothesis about the
leading role of corynebacteria in triggering the mechanisms
to restore the physiological microbiocenosis of the vagina
in the postpartum period. The insignificant frequency
of lactobacilli detection in vaginal discharge is most
probably associated with an increased pH of the lochia,
which prevents lactobacilli reproduction. The pH of vaginal
discharge decreases later on, mainly due to the activity of
corynebacteria [10, 12].

Restoration of the impaired vaginal microbiocenosis
indicates the successful course of the postpartum period.

The influence of the delivery method, use of antibiotic
therapy in childbirth and the postpartum period, childbirth
complications, and postpartum period recovery time of the
vaginal microbiocenosis is poorly studied. Almost nothing is
known about the influence of certain types of lactobacilli that
prevail in the composition of the vaginal microbiota before
childbirth, on the dynamics of its recovery in the postpartum
period.

Comparative analysis of the vaginal microbiocenosis of
pregnant women before childbirth and after delivery using
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real-time polymerase chain reaction (RT-PCR) develops
measures to predict and prevent postpartum infectious and
inflammatory complications.

This study aimed to assess the significance of
certain types of lactobacilli in the restoration of vaginal
microbiocenosis of women in the early postpartum period,
depending on the method of delivery.

MATERIALS AND METHODS

A total of 150 pregnant women, admitted to D.O. Ott
Scientific Research Institute of Obstetrics, Gynecology, and
Reproductology for delivery, were examined. The study
was performed in two stages. Stage 1 is the analysis of
vaginal microflora composition in women at 38-41 weeks of
gestation. Stage 2 included the analysis of vaginal microflora
of these women in the early postpartum period, on days 4-5.
At this stage, 128 women out of 150 were examined.

The study inclusion criteria include age from 18 to
40 years inclusive, full-term singleton pregnancy, normal
placental location and amount of amniotic fluid, and delivery
at no later than 41 weeks of gestational age. The exclusion
criteria include any type of diabetes mellitus, fever, multi-
fetal pregnancy, cervical incompetence, and use of local or
systemic antibacterial agents <3 months before study par-
ticipation.

Two groups were formed; group 1 included women after
vaginal delivery (n=81) and group 2 consisted of female
patients after cesarean section, who received a prophylactic
course of antibacterial drugs in the perioperative period
(n=69).

The obstetric-gynecological anamnesis study assessed
the generally accepted aspects, such as the number of
pregnancies and their outcome; frequency of urogenital and
urinary tract infections; and characteristics of the course of
pregnancy, childbirth, postpartum period, and method of
delivery.

For microbiological examination, vaginal discharge
was obtained from the posterolateral vaginal fornix using
a sterile swah. Swab contents were placed in an isotonic so-
dium chloride solution for subsequent molecular biological
analysis by quantitative RT-PCR (Femoflor-16 test and a test
system for research purposes, which determined the seven
most common types of vaginal lactobacilli (L. crispatus,
L. iners, L. jensenii, L. gasseri, L. johnsonii, L. vaginalis, and
L. acidophilus) (DNA-Technology, Moscow). DNA of micro-
organisms was isolated from 100 pl of a sample using the
Proba-GS reagent kit (DNA-Technology, Moscow) according
to the manufacturer’s instructions. The total bacterial DNA
concentration was determined as the total bacterial mass
and the concentration (absolute and relative) of the species/
genera of microorganisms Lactobacillus, Enterobacteria-
ceae, Streptococcus, Staphylococcus, Gardnerella vaginalis/
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Prevotella bivia/Porphyromonas, Eubacterium, Sneathia/
Leptotrichia/Fusobacterium, Megasphaera/Veillonella/
Dialister, Lachnobacterium spp./Clostridium, Mobiluncus
spp./Corynebacterium, Peptostreptococcus, and Atopobium
vaginae. In addition, the absolute concentration of Myco-
plasma hominis, Mycoplasma genitalium, Ureaplasma, and
Candida was assessed.

DNA of Lactobacillus crispatus, Lactobacillus acidophi-
lus, Lactobacillus iners, Lactobacillus jensenii, Lactobacil-
lus gasseri, Lactobacillus johnsonii, Lactobacillus vaginalis,
and Lactobacillus spp. in the vaginal discharge was de-
tected by RT-PCR (qualitative analysis) (DNA-Technology,
Moscow).

Uterine ultrasound examination (US) was performed
on the LOGIC-200 apparatus (department of ultrasound
diagnostics, headed by V.S. Prokhorova, Ph.D. in Medicine).
US was performed for all puerperas on day 3 of the
postpartum period. In this case, a) uterine biometrics
(length, anteroposterior, and transverse size) and b) the
anteroposterior size of the uterine cavity was measured and
c) the presence, echogenicity, and homogeneity of the uterine
cavity contents was determined. The uterine involution was
considered normal, if a) the uterine cavity was closed or
expanded to 1.0 cm and b) the uterine cavity contents were
homogeneous and hyperechoic (decidual tissue). The uterine
involution impairment (“subinvolution”) was registered if
a) the uterine cavity was 1.0-2.0 cm inclusive and b) areas
of various sizes and echogenicity in the uterine cavity.

Statistical processing of the obtained data was per-
formed using the STATISTICA 10.0 program. The nonpara-
metric Mann-Whitney U-test and Pearson’s chi-squared
test (%) was used to compare the quantitative and qualita-
tive composition of the microbiota before delivery and the
chi-square was calculated with Yates's correction or the
exact two-tailed Fisher test for small samples. The data
were tested for normality of distribution using the Shapiro-
Wilk test, and the homogeneity of variances was assessed
using the Levene test. Continuous variables with normal dis-
tribution were presented as arithmetic mean (M) + standard
deviation. The p-value of < 0.05 was considered statistically
significant.

RESULTS AND DISCUSSION

The average age of patients was 31.3 + 4.8 (18-42) years.
Urinary tract infection (chronic cystitis, chronic pyelonephri-
tis, and asymptomatic bacteriuria) and urogenital infection
(chlamydial infection, trichomoniasis, and vulvovaginal can-
didiasis) were revealed in 17 out of 81 (21%) patients in
group 1 and 34 out of 69 (49.3%) in the group 2. During preg-
nancy, these infections were detected in 21 pregnant wo-
men (26%) in group 1 and 19 (27.5%) in group 2. In group 1,
41 (50.6%) patients were primiparous and 40 (49.4%) were
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multiparous; and 43 (62.3%) and 26 (37.7%), respectively in
group 2.

Antibacterial drugs during pregnancy in the first trimester
were taken by 2 women (2.5%) in group 1 and 4 (5.8%) in
group 2 and by 10 (12.3%) and 2 (2.9%) women, respectively,
in the second trimester. In the third trimester, antibacterial
drugs were not taken in any group.

Premature rupture of membranes occurred in 20 women:
10 (12.3%) in group 1 and 10 (14.5%) in group 2. The duration
of the rupture to the delivery interval of >6 h was registered
in 10 (12.3%) women in group 1 and 6 (8.7%) in group 2.
The average duration of labor in group 1 was 6.9 +2.3 h.
In group 2, the duration of labor was 7.3 + 8.7 hin 26 (37.7%)
women with advanced labor and with emergency delivery,
and 43 (62.3%) were operated on a scheduled basis.

The method of quantitative RT-PCR established the
presence of lactobacilli before delivery in the vaginal
discharge in 96% of women (144/150), and their level in most
pregnant women was more than 10° genomic equivalent
(mean value 6.2 + 1.5 L g).

Figure 1 shows the proportion of different types of
lactobacilli in the lactobacillus microflora in the vagina of
women of the study groups. The specific gravity of each
type of lactobacillus was determined. Most often, among
lactobacilli, the species L. vaginalis (48.1%) was detected in
the vaginal discharge before delivery, L. crispatus in 46.6%,
L. iners in 39.1%, L. gasseri in 33.8%, L. jensenii in 33.1%,
L. johnsonii in 13.5%, and L. acidophilus in 1.5%.

Taking into account the presence of several lactobacilli
species simultaneously in the majority of vaginal samples,
the dominant species in each sample was determined.
The species was considered dominant if its concentration
was 50% or more relative to the total lactobacillus microflora
concentration. Based on the dominant species of lactobacilli,
five main groups that reflect the types of vaginal microbial
CST were identified, as previously identified for non-pregnant
women of reproductive age in North America [5].

Among the women examined before childbirth, the most
common type of vaginal microbiocenosis was CST | (L. cris-
patus, 41.2%). Other types of microbiocenosis, such as
CST Il (L. iners, 25%), CST Il (L. gasseri, 17.6%), and CST V
(L. jensenii, 11%), were less common. CST IV was charac-
terized by a reduced content of Lactobacillus spp. and the
prevalence of anaerobic bacteria, including Prevotella spp.,
Clostridium spp., Atopobium spp., and Megasphaera spp.,
which was noted in 5.1% of cases.

Among obligate anaerobic bacteria, various associations
of microorganisms were found in pregnant women. In >40%
of pregnant women in the vaginal biotope, Gardnerella
vaginalis was found in combination with Prevotella bivia and
Porphyromonas spp., as well as Eubacterium spp. Yeast-like
fungi of the genus Candida were found in 10.7% of women,
Mycoplasma hominis in 2%, and Ureaplasma spp. in 38.7%
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Fig. 1. The specific gravity of various types of lactobacilli in the
composition of the vaginal lactobacillary microflora in female
patients of the study groups

at a concentration of 3.7 + 1.2 | g. This concentration of
ureaplasmas in the vaginal biotope of pregnant women is
considered insignificant [13].

The vaginal microbiocenosis in the early postpartum
period is completely different. The analysis of the content
of microorganisms in the lochia of 128 women exam-
ined by quantitative RT-PCR revealed a high frequency of
Enterobacteriaceae (38.5 and 17.5%, p = 0.007), strepto-
cocci (41.5 and 3.2%, p = 0.000000), Gardnerella vagina-
lis (78.5 and 25.4%, p = 0.000000), and Eubacterium spp.
(66.2 and 15.9%, p = 0.000000) after vaginal delivery, and
Ureaplasma spp. (26.9 and 43.1%, p = 0.05) after cesarean
section. No significant differences were established between
the groups for other microorganisms, such as Staphylocossus
spp. (16.9 and 11.1%, p = 0.35), Candida spp. (4.6 and 3.2%,
p = 0.68), and Mycoplasma hominis (1.5 and 7.9%, p = 0.09).

Lactobacilli were found in 66 (51.5%) women in the
early postpartum period, mainly in group 1. The detection
rate of lactobacilli was 76.9%, with an average concentra-
tion of 4.6 + 1.6 lg. In group 2, lactobacilli were found in
25.4% of women, with an average concentration of 4.1+ 11g
(p =0.000000) (Fig. 2). Concurrently, not a single microor-
ganism was detected in 33.3% of women in group 2. This
was probably due to the use of a long course of antibacterial
drugs in the perioperative period.

The proportion of different species of lactobacilli found in
the lochia of group 1 revealed that the most common species
was L. jensenii, which amounted to 32% of cases; L. iners
in 30%, L. crispatus in 24%, L. gasseri in 20%, L. vaginalis
in 10%, and L. johnsonii in 4%.

Both in women after the vaginal and cesarean delivery,
the frequency of lactobacilli detection decreased, whereas
the non-lactobacillary type of microbiocenosis prevailed,
namely CST IV. In group 1, this type of microbiocenosis was
detected with a frequency of 39.7% and 86.8% in group 2.
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Fig. 2. The concentration of lactobacilli in the lochia in the
postpartum women of groups 1 and 2 (p = 0.000000)

This is probably also associated with a long course of
antibacterial drugs in the perioperative period. Concurrently,
a statistically significant relationship was revealed between
the duration of labor and the presence of CST IV in the
postpartum period (p = 0.03).

In addition, L. iners dominated in the early postpartum
period in 18.1% of cases (CST Ill). It is this type of lactoba-
cillus that tolerates well the increased pH values of vaginal
secretions, which are registered in the vaginal biotope after
childbirth. Moreover, these lactobacilli were found in 23.8%
of cases in group 1 and 10.5% in group 2.

CST 1, with the dominance of L. crispatus in the post-
partum period, was noted in 7.9% of cases in group 1 and
2.6% in group 2, and CST Il (L. gasseri) in 9.5% of cases of
group 1.
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According to the data of numerous researchers, the
peculiarities of the course of the postpartum period are
presented by the dynamics of uterine involution [14]. With
a complicated course of the puerperal period in the form of
purulent-septic diseases, the rate of uterine involution slows
down. The impairment of uterine involution was detected in 7
patients (8.6%) in group 1 and 2 (2.9%) in group 2. No symp-
toms of endometritis in the postpartum period or infiltrates
in the sutures of the perineum were noted in any puerperas.

Among the variety of different types of microorganisms
present in lochia of women with impaired uterine involution
and physiological uterine involution, significant differences
were revealed between the frequency of Mycoplasma homi-
nis detection, as a common causative agent of chorioam-
nionitis [15] and obligate anaerobes (Lachnobacterium spp./
Clostridium spp.).

The frequency of detection of various types of lactobacilli
and types of microflora in the lochia of puerperas with
impaired uterine involution are presented in Tables 1 and 2.

As for the lactobacilli, significant differences were
revealed in the detection of L. iners and L. jensenii in
the lochia of women with and without uterine involution
disorders (p = 0.03 and p = 0.009, respectively). Moreover,
in four cases, which amounted to 57.1%, uterine involution
in disorder in the lochia, CST Il was noted, whereas the
dominant species of lactobacilli was precisely the species
L. iners (p =0.006). According to the international and
Russian literature, L. iners can be a predictor of preterm
birth and miscarriage [16, 17]. Perhaps this particular type of

Table 1. Frequency of detection of various types of lactobacilli in the lochia of puerperas with impaired uterine involution

Impairment of uterine Normal postpartum
Lactobacillus species involution (“subinvolution”) uterine involution p-value
n=6 n=60
L. crispatus 33.3% 20% >0.05
L. acidophilus 0 0 -
L. iners 66.7% 25% 0.03
L. jensenii 66.7% 20% 0.009
L. gasseri 0 18.3% >0.05
L. johnsonii 0 3.3% >0.05
L. vaginalis 16.7% 6.7% >0.05
Table 2. Types of conditions of the vaginal microbial community in puerperas with impaired uterine involution
Impairment of uterine Normal postpartum
Types of vaginal microflora involution (“subinvolution”) uterine involution p-value
n=7 n=9%
CST I (L. crispatus) 0 6.4% >0.05
CST Il (L. gasseri) 0 6.4% >0.05
CST Il (L. iners) 57.1% 16% 0.006
CST IV (non-lactobacillary type) 42.8% 58.5% >0.05
CST V (L.genseii) 14.3% 11.7% >0.05

Note: CST—community state types.
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lactobacilli can also be a factor of uterine involution disorder
in the early postpartum period.

L. iners should discuss in detail, which was detected
with a frequency of 39.1% before delivery (52/133) and af-
ter vaginal delivery, the frequency of detection of this type
of lactobacillus was 29.4% (15/51) and 25% after cesarean
section, (4/16). Like corynebacteria, L. iners is possibly more
adaptive to survive in an environment with other concomitant
microorganisms, can adapt to high pH values of the vaginal
environment, and is a trigger of the reparation processes
after childbirth [10]. Other types of lactobacilli do not play
a significant role in the restoration of vaginal microflora in
the postpartum period.

CONCLUSION

The process of vaginal microbiocenosis restoration
in women occurs faster after vaginal delivery than after
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