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BIOCENOSIS OF THE MAMMARY GLANDS IN CHILDREN WITH LACTOSTASIS

Breastfeeding is one of the components of health and optimal development of a newborn child, and a woman's health. Lactation
disorders can be the cause of mastitis. In conditions of violation of milk evacuation, there is a change in the microbiological state
of the mammary gland in the direction of the growth of pathogenic bacteria, which later leads to the development of a mammary
gland abscess. The article compares the microbiological state in different areas of the mammary glands of 67 parturients with
normal lactation during the 7 days of the postpartum period with biocenosis of the mammary glands in parturients diagnosed
with lactostasis. In the picture of the biocenosis of the mammary gland, attention is paid to the changes of such a microorganism
as Aerococcus viridians, which is an antagonistically active saprophytic microorganism.

The conducted research makes it possible to further apply a promising method of preventing mastitis with the help of probiotics
which contain Aerococcus viridians.

The aim of the study. lactostasis during the postpartum period with women in labor who were lactating without pathology on
the 3rd and 5th-7th days of the postpartum period. At the same time, separately analyze the changes in the content of Aerococcus
viridians, which is a representative of saprophytic and antagonistic microflora, in different groups of parturients. Taking into
account the obtained data, prove the feasibility of using probiotics, which are represented by Aerococcus viridians, in the prevention
of the development of mastitis.

Research materials and methods. The analysis of the microbiological state of the mammary glands was carried out from
the sections of the areola mammae and the papilla mammae in 33 parturients without lactostasis and in 34 parturients with
lactostasis, with subsequent identification of bacterial flora. A selective indicator medium was used for sowing Aerococcus viridians.

Results and discussion. During the bacteriological examination of women in labor of different groups, 13 strains of bacillus
and coccal microflora were detected. The spectrum of microflora included bacteria that were saprophytic for the biocenosis of
the mammary gland - Staphylococcus epidermidis, Staphylococcus saprofiticus, Aerococcus viridians, conditionally pathogenic
Micrococcus sp., Candida sp. and pathogenic - Staphylococcus aureus, Enterobacter sp., E. solli, Klebsiella pneumonia.

Separately, there were singled out the so-called compensatory microorganisms, which also had high antagonistic activity in the
biocenosis of the mammary glands - Bacillus sp.

Microflora analysis revealed that during the physiological course of the postpartum period, Staphilococcus epidermidis,
Staphilococcus saprofiticus, and Aerococcus viridians were sown with a high percentage. In the dynamics of puerperium, the
favorable growth of Staphylococcus saprofiticus, Bacillus subtilis sp., and Aerococcus viridians. Pathogenic microflora was sown
from different areas of the mammary gland much less often.

In parturient women with lactostasis, there was a probable increase in the seeding of Staphylococcus aureus up to 73.5% in
various areas of the mammary glands, Enterobacter sp. up to 47.0%, E. solli up to 35.3% and Klebsiella pneumonia up to 26.5%.
When compared with the biocenosis of the mammary gland of parturient women during physiological lactation, in parturient
women with lactostasis, the seeding of saprophytic microflora, as well as Aerococcus viridians in particular, decreased significantly
to 5.9% (p<0.05).

The results of the conducted research make it possible to use a probiotic containing Aerococcus viridians to prevent the
development of lactational mastitis.

Conclusions. In women with the physiological course of lactation, an increase in the colonization of the mammary glands by
saprophytic and antagonistic active coccal flora was observed, with a simultaneous decrease in the colonization of Staphylococcus
aureus and Gram-negative enterobacteria from different areas of the mammary gland. The stability of the biocenosis of the
mammary gland during physiological lactation was maintained due to the introduction of representatives of the genus Bacillus
sp. In parturient women, during the development of lactostasis, the biocenosis of the mammary glands changed significantly due
to an increase in the seeding of Staphylococcus aureus and Gram-negative enterobacteria, which is a significant factor in the
development of lactational mastitis. Taking into account the reliable decrease in lactostasis in the biocenosis of the mammary
gland Aerococcus viridians, there are prospects for the use of probiotics that contain Aerococcus viridians for the prevention of
lactational mastitis.

Key words: mammary gland, lactation, microbiocinosis, lactostasis.

Bacuib Yyiiko, Tetana Bacuinenko. BIOLEHO3 MOJIOYHUX 3AJ103 Y IOPOALJIb 3 JIAKTOCTA30M

I'pydHe 8u20008y8aHHS € 00HOW 3 CK/AAO0BUX 300P08°Sl MA ONMUMANIBbHO20 PO38UMKY HOBOHAPOOJHeHOi dumuHu, 300pos’s
Jcinku. [lopyweHHs aakmayii Moxcyms 6ymu npu4uHo0 po3gumky macmumy. B yMosax nopyweHHs esakyayii Moa0ka 8UHUKAE
3MiHa MiKpo6i010214HO020 CMAHY MOA04HOT 30/103U 8 HANPSAMKY pOCmy namozeHHUX 6akmepitl, ki 8 n00abWOMY NpuU3800siMb
do pozsumky abcyecy MoA04HOI 3a103u. B cmammi npo8odumbucst NOpiBHAHHS MiKp06i01021YHO20 CMAHY Y pi3HUX JiASITHKAX MO-
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JIOYHUX 30,103 67 NOp00iab 3 HOPMAALHOI AaKkmayiero npomszoMm 7 0i6 nicAsn0.,10208020 nepiody 3 6i0YeH030M MOAOYHUX 30103
Yy nopodinb 3 diazHocmosaHum snakmocmasom. B kapmuri 6ioyeHo3y Mo.104HOI 3a103U npudinsiemvbcs ysaza 3MiHAM mako2o
MikpoopzaHizmy, sik Aerococcus viridians, kompuil 18415€mbcsl AHMA20HICMUYHO AKMUBHUM Canpo@dimHuM MiKpoOp2aHisMoM.

[Iposederi docaidiceHHs1 daromb 3M02y 8 NOOANLUWIOMY 3ACMOCO8Y8aAMU nepcnekmusHull Memod npodiasakmuku macmumy
3a donomozor npobiomuka A-6akmepuH, sikuii ckaadae Aerococcus viridians.

Mema docaidxceHHs. [Ipogecmu nopigHsNbHU aHANI3 IKICHO20 cmaHy 6ioyeHOo3y y pi3HUX JIASTHKAaX WKIpU MO/IOYHUX 30103
nopodise, y AKUX BUHUK J1IAKMOCMA3 NPOMA20M NicAN0/10208020 nepiody, 3 nopodiaiamu y SsKux npoxoduaa nakmayis 6es3 na-
mouo2ii Ha 3 ma 5-7 do6y nicasinonoz208020 nepiody. [Ipu YyboMy 0kpemo npogecmu aHai3 3MIiH y pi3HUX 2pyn nopodinb emicmy
Aerococcus viridians, sikuil € npedcmagHukom canpogimHoi ma aHmazoHicmuyHoi mMikpogaopu. 3 ypaxy8aHHsIM ompUMAHux
daHux dosecmu doyinbHicmb 3acmocysaHHsl npobiomukis, siki npedcmasaeni Aerococcus viridians, y npoginakmuyi pozseumky
macmumy.

Mamepiaau ma memodu docaidxnceHHA. AHaNi3 MIKPO6I0102IYHO20 CMAHY MOA0YHUX 34103 hpo8oduecs 3 JinAHOK areola
mammae ma papilla mammaey 33 nopodine 6e3 1akmocmasy may 34 nopodiab 3 1aKmMocmaszom, 3 nodaavuwior idenmudgpikayi-
€0 6akmepianvHoi paopu. [ina sucieanusa Aerococcus viridians 3acmocogysanacs cesekmusHo-iHOUKamopHe cepedosguuye.

Pe3ynremamu i 062080peHHs. [Ipu 6akmepioso2iuHoMy o6cmediceHHI nopodiab pidHuUx 2pyn 6y/10 susis/neHo 13 wmamie na-
JAu4ko8oi ma kokogoi mikpogopu. B cnekmp mikpodaopu exoduau 6akmepii ,51Ki s8451uUcb canpo@dimHoro mikpog.ioporo 04
6ioyeHo3a mos04HOI 3a103U -Staphilococcus epidermidis, Staphilococcus saprofiticus, Aerococcus viridians, yMo8HO- namozeHHo0
-Micrococcus sp., Candida sp. ma namozeHHot - Staphilococcus aureus, Enterobacter sp., E. colli, Klebsiella pneumonia.

Oxpemo 8udisfIUCE MAK 38AHI KOMNEHCAMOPHI MIKPOOP2aHI3MU, SIKI MAKON4C MAAU BUCOKY AHMAHO2ICMUYHY AKMUBHICMb Y
6ioyeHo3i Mos10uHUX 30103 - Bacillus sp..

AHaniz mikpogaopu susigus, wo npu izionozivHoMy nepebizy nicin0.,10208020 nepiody 3 8UCOKUM 8I0COMKOM 8UCIBAAUCS
Staphilococcus epidermidis, Staphilococcus saprofiticus, Aerococcus viridians. B dunamiyi nicasinosoz2o8o20 nepiody 8iomivanoce
gipozidHe 3pocmarHs Staphilococcus saprofiticus, Bacillus subtilis sp. ma Aerococcus viridians. [lamozenHna mikpogaopa suciea-
1acb 3 pi3HUX JiNSTHOK MO/I0YHOI 3a/103U 3HAYHO pidule.

Y nopodinb 3 nakmocmasom gidmiuasocs limosipHe 3pocmaHHs gucieanHs Staphilococcus aureus do 73.5% Ha pizHux di-
JISTHKAX MO/I04HUX 34103, Enterobacter sp. do 47.0%, E. colli do 35,3% ma Klebsiella pneumonia do 26.5%. IIpu nopisHsiHHI 3 6io-
YeH030M MO/104HOI 3a103u nopodiab npu gisionozivHili aakmayii, y nopodiab 3 1AKMOCMasoM cymmeso 3HU3UA0CL BUCIBAHHS
canpogimuoi mikpog0pu, a makoxc 30kpema Aerococcus viridians do 5,9% ( p<0,05).

Pezynsmamu nposedenux docaidxiceHb 0aromb MOX)CAUBICMb 3acmocys8aHHio npobiomuka, Akull micmumbs Aerococcus
viridians, 015 npoginakmuku po3gumky AakmayitiHo2o macmumy.

BucHoeKku. Y xciHok 3 ¢piziosioeiuHUM nepebizom sakmayii cnocmepieanocs 36i1bWeHHs KO/10HI3ayil MO0UHUX 30103 ca-
npo@dimHoi0 ma aHmazoHiCMUYHO AKMUBHOI KOK08010 (210p0t0 npu 00HOYACHOMY 3MEHUIeHHI KOAO0HI3ayii 3 pi3HUX JinssHOK
Mo/104HOI 3a103u Staphilococcus aureus ma I'pam- HeecamugHux eHmepo6akmepiil. CmabiabHicmb 6i0yeHo3y MO104HOT 3a.103U
npu ¢gizionoeiuniii aakmayii niompumysaaace 3a paxyHok inmpodykyii npedcmastukis pody Bacillus sp.. Y nopodiab npu pos-
8UMKY s1aKmocmasy 6ioyeHo3 Mo104HUX 30103 3MIHIOB8ABCS. CYMMEBO 3a paxyHoOK 36iabweHHs sucisanHs Staphilococcus aureus

ma I'pam- HezamusHux eHmepo6akmepitl, W0 € 8 NO0AAbWOMY 3HAYHUM AKMOpoOM 8 po38UMKY IAKMAyiliHo2o Macmumy.

3 ypaxy8aHHIM 00CMOBIPHO20 3HUMNCEHHS NPU AAKMOCma3si 8 6ioyeHo3i Mo10uHoi 3a.103u Aerococcus viridians, BUHUKaHMb
nepcnekmusu 3acmocy8aHHs npobiomuka A-6akmepuHa 8 npodinakmuyi nakmayiiiHozo macmuma.

Kawouosi cioea: mosouHa 3a103a, sakmayisi, Mikpo6ioyuHo3, 1aKmMocmas.

Introduction. Breastfeeding is a very important so-
cial and medical factor affecting the health of the moth-
er and child. Strengthening the function of the mam-
mary gland in the postpartum period and reducing the
immunological reactivity of the body cause changes in
the microbiological composition of the mammary gland
during this period. The lactation process begins in the
parturient woman, and can be accompanied by patho-
logical conditions - lactostasis, which can lead to the
development of lactational mastitis.

According to the literature, the incidence of acute
lactational mastitis to the number of deliveries ranges
from 0.5 to 6% [3, 12].

In 85.8% of mastitis observations lactostasis
preceded it, that's why this is the main "starting" mech-
anism for the development of the inflammatory process
in the mammary gland. If the symptoms persist for 12-
24 hours, the growth of microorganisms occurs in the
conditions of impaired evacuation of milk, which leads
to infectious lactational mastitis, which can be compli-
cated by an abscess [14, 16, 20].

The main causative agent of purulent mastitis is
Staphylococcus aureus, including methicillin-resistant

S. aureus (MRSA), which was isolated from pus in mon-
oculture in 90.8% of patients and in association with
other microflora in 2.5%. Inflammation of the mamma-
ry gland can be caused by such opportunistic micro-
organisms as Streptococcus pyogenes (group A or B),
Escherichia coli, Bacteroides species, Corynebacterium
species? and coagulase-negative staphylococci (for ex-
ample, Staphylococcus lugdunensis) [8, 16, 18, 21].

Since 2007, based on the Department of Obstetrics
and Gynecology of the Dnipro State Medical Universi-
ty, studies of microbiocinosis of the mammary gland
in pregnant women before childbirth and in women in
labor in the dynamics of the postpartum period have
been conducted. It showed microbiological changes in
various areas of the mammary glands before childbirth
and in the postpartum period, taking into account the
determination of the condition one of the antagonists of
pathogenic bacteria - Aerococcus viridians.

It was established that in the microbiocenosis of the
mammary glands of pregnant women before childbirth,
with a frequency of 26.5% - 64.7%, representatives of
saprophytic and antagonistic microflora - Aerococcus
viridans are present in the amount of 102-104 CFU/ml.
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The obtained strains of Aerococcus viridans had a high
ability to produce hydrogen peroxide [4, 5].

In the postpartum period during the formation of
lactation, mostly opportunistic microorganisms that
are most often the cause of the development of lacta-
tional mastitis (Staphylococcus aureus, Enterobacter
sp., E. colli, Klebsiella pneumonia) were sown on the
skin of the mammary glands. Later, it was established
that there are changes in the microbiological state of
women in labor, which are accompanied by the growth
of representatives of normal microflora [5].

The aim of the study. To study the qualitative state
of the microbial flora in different areas of the skin of
the mammary glands of women in labor who developed
lactostasis during the postpartum period, as well as the
content of Aerococcus viridans, as one of the expressed
bacteria- antagonists of the pathogenic flora. And also
to conduct a comparative analysis of biocenoses of the
mammary glands in women in labor with and without
lactostasis on the 3rd and 5th-7th day of the postpar-
tum period.

Materials and research methods. The microbio-
logical examination was carried out on the 3rd and 5th
to 7th days of the postpartum period in 33 mothers who
had a normal delivery with physiological development
of lactation, who fed the child exclusively by breast,
with the absence of extragenital pathology, acute and
chronic infectious diseases. Also, the determination of
the state of micro biocenosis of the mammary glands
was carried out in 34 parturient women who were di-
agnosed with lactostasis.

The scrub-wash method of Williamson and Kligman
in the modification of S.I. Klimnyuk and S.I. Sytnyk [1]
was used to collect the material from two areas of the
mammary gland: areola mammae and papilla mammae,
and colostrum and milk were sieved. Identification of
the bacterial flora was carried out by a colorimetric sys-
tem for research by the company «Liofilchem» (Italy).
Aerococcus viridans cultures were identified by addi-
tional criteria: growth on a selective indicator medium
and biochemical activity on mediums with selenium
and tellurium salts, lactate oxidase, and superoxide dis-
mutase activity [2].

Research results and discussion. The age of the
women who were under surveillance ranged from 18 to
40 years, which corresponds to the most active period
of reproduction.

Microbiological analysis showed that the microbio-
cenosis of the skin of the mammary gland in parturient
women was represented by various coccal and bacilli
flora (Table No. 1).

When studying the nature of the microflora of the
mammary glands in parturients of the examined groups,
it was found that the bacteriological composition is
represented by 13 types of pathogenic (Staphylococcus
aureus, Enterobacter sp., E. solli, Klebsiella pneumo-

nia), conditionally pathogenic (Micrococcus sp., Can-
dida sp.), and saprophytic microflora (Staphilococcus
epidermidis, Staphilococcus saprofiticus, Bacillus sp.,
Aerococcus viridians).

During the physiological course of the postpartum
period, in the dynamics of the puerperium, a high per-
centage of Staphilococcus epidermidis, Staphilococcus
saprofiticus, and Aerococcus viridians were sown from
the areola mammae from 27.8% to 46.7%, and from ra-
pilla mammae - from 44.4 to 93.3%. When comparing
the microflora on day 3 and day 5-7 of the puerperi-
um, favorable growth of Staphylococcus saprofiticus
(44.4% compared to 80.0%, p<0.05), Bacillus subtilis
(11.1% compared to 40.0%, p<0, 05), Bacillus licheni-
formis (5.5% compared to 20.0%, p<0.05). A high per-
centage (from 27.8% to 88.9%) was seeded with Aero-
coccus viridians.

Taking into account the beneficial growth of Bacillus
sp. in the dynamics of the postpartum period, it must be
interpreted as a compensated state of micro biocenosis
of the mammary gland, thanks to the species spectrum
of aerobic spore-forming.

Pathogenic microflora was seeded much less often
and was determined in Staphilococcus aureus up to
11.1% of seeding, Enterobacter sp. - 5.5%, E. solli -
16.7%, Klebsiella pneumonia - 11.1%.

A different microbiological picture was observed
in parturient women with lactostasis, where a proba-
ble increase in the seeding of Staphylococcus aureus
from 52.9% to 73.5% in different areas of the mam-
mary glands was noted. It confirms the importance of
this pathogenic flora in the etiological development of
lactational mastitis [6, 10, 13, 19]. The specific gravity
of the growth of the sowing of Enterobacter sp. is up to
47.0%, E. solli up to 35.3%, and Klebsiella pneumonia
up to 26.5%.

When comparing the biocenoses of women in la-
bor with and without lactostasis, a significant increase
in the area of areola mammae and papilla mammae
of Staphylococcus aureus was noted from 52.9% to
11.1% on the 3rd day of the physiological puerperi-
um (p<0.05), Enterobacter aerogenes from 41.2% to
5.5% (p<0.05), E. solli 29.4 to 16.7% (p<0.05), as well
as Klebsiella pneumonia 26.5% to 11.1% (p<0.05)
At the same time, it is necessary to note a significant
decrease of Aerococcus viridians from different areas
of the mammary gland to 5.9% in relation to its sow-
ing from the mammary glands of healthy mothers in
labor (p<0.05).

This microscopic picture of a significant change in
the biocenosis of the mammary gland probably indi-
cates a decrease in the immunological protection of the
woman in labor in the postpartum period against the
background of milk stagnation, infection of the mam-
mary glands from the center of a chronic infection, as
well as when microorganisms enter from the outside
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from patients with various manifestations of puru-
lent-inflammatory infection or from carriers of patho-
genic microflora [10,16].

A significant decrease in lactostasis in the bioceno-
sis of the mammary gland of the antagonistically active
bacterium Aerococcus viridians makes it possible to
substantiate the use of the probiotic that contains Ae-
rococcus viridians in the prevention of lactational mas-
titis in women with lactostasis. Based on numerous lit-
erature data [7, 11, 12, 15, 17], the use of probiotics is a
very promising method of preventing the development
of lactational mastitis

Conclusion.

1. In the dynamics of puerperium in women with a
physiological course of childbirth and lactation, an in-
crease in the colonization of the mammary glands with
saprophytic and antagonistic active coccal flora was
observed, a significant part - in the areas of the papil-
la mammae. At the same time, a decrease in the colo-
nization of Staphylococcus aureus and Gram-negative
enterobacteria from different areas of the mammary
gland was observed.

2. The dynamic stability of microbiocinosis of the
mammary gland in women with the physiological
course of puerperium was also supported by the in-
troduction of representatives of the genus Bacillus sp.,
the probable growth of which was observed on the
5th-7th day of the postpartum period.

3. During the development of lactostasis in partu-
rients, the biocenosis of the mammary glands changed
significantly.

A significant growth of Staphylococcus aureus and
Gram-negative enterobacteria was observed, which
indicates a change in the microbial state of the moth-
er in labor or infection of the mammary glands from
patients with various manifestations of purulent- in-
flammatory infection and from carriers of pathogenic
microflora, which can lead to the development of lac-
tational mastitis.

4. A significant reduction of Aerococcus viridians
from areas of the mammary gland in parturient wom-
en with lactostasis opens up the prospect of using the
probiotic which contains Aerococcus viridians in the
prevention of lactational mastitis.
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