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Fecal microbiota transplantation (FMT) is prescribed to treat various gastrointestinal pathologies. One of the most important and significant stages of FMT is
selection of the donor. In recent years, special attention has been paid to checking the biomaterial for genes marking resistance to various groups of antibiotics.
This study aimed to analyze the occurrence of mef and ermB drug resistance genetic markers in population of various age groups, including breastfed infants, and
to determine microbiological composition of the flora of distal part of the intestine of potentially healthy volunteering FMT donors. A total of 52 biological samples
(46 stool samples and 6 breast milk samples) were analyzed by real-time polymerase chain reaction. The macrolides resistance gene (mef) was detected in 97.8%
of stool samples (different age groups), the gene marking resistance to macrolides, lincosamides, streptogramin (ermB) — in 93.5%. In the isolated "mother-child"
group, the mef gene was found in all samples of breast milk and feces. The ermB gene in this group was found in 3 out of 6 breast milk samples and 4 out of 6
infant stool samples. Since the mef and ermB genetic determinants were identified not only among in adults but also in infants, it was suggested that transplant
material (feces) containing these genes can be used for FMT. The analysis of microbiological composition of stool samples from 23 healthy volunteers (potential
FMT donors) revealed that it rarely (in 8.7% of cases only) corresponds to what is considered to be a normal microbiota of the intestine's distal part.
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POJIb TEHETUMECKUX MAPKEPOB JIEKAPCTBEHHOW YCTOU4YNBOCTU MEF W ERMB NPU NMOABOPE
AOHOPOB ®EKAJIbBHOW MUKPOBMUOTbI
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TpaHcnnaHTaumio exkanbHon MUKpobroTsl (TOM) HagHa4atoT B Ka4ecTBe Tepanin s eHeHVst pasnyHbIX MNaToNoruii >kenyao4Ho-K1LWeYHoro TpakTa. Mogbop
[OHOpa ABNSIETCA OOHUM U3 Havbonee BaxKHbIX M 3HaqMMbIx aTanoB ansg TOM. Ocoboe BHMMaHVe B nocnenHee Bpemsi yAENaoT npobneme Hanm4ms reHos
YCTOM4YMBOCTY K PasHbIM rpynnam aHTUOMOTUKOB B BromaTtepurane. Llenbto nccnefoBaHyst 66110 MPOBECTY aHaIn3 BCTPEYAEMOCTUN MEeHETUHECKNX MapKepOoB
NEKapPCTBEHHOW YCTOMYMBOCTV mef 1 ermB cpepyn pasHbix BO3PACTHbIX MOYMM HACENEHWs, BKOYas MAaAEHLEB Ha MPyAHOM BCKapMMBaHUK, a Takoke onpenenvTs
MUKPOBMONOMMHECKUIA COCTaB OMCTAIbHOM HaCTW KMLLEYHWKA Y MOTEHUMAaIbHO 340PO0BbIX A06pPOBOMbLEB AOHOPOoB TOM. Bcero 6bino npoaHanvavpoBaHO
52 obpaaLia bronorndeckoro Mateprana (46 06pasLoB kana 1 LeCTb — rpya4HOro MOSIoKa) METOAOM MOSMMEPA3HON LIEMHON PeaKLM B PEXIME PeasibHOMO BPEMEHM.
[eH yCTOM4MBOCTIN K Makponmaam (mef) cpeay pasHbix BO3PACTHbIX rpynn Obin BeiseieH B 97,8% obpasLiax Kana, reH yCTOMYMBOCTI K MakpoIaaMm, IMHKO3aMaam,
cTpenTorpamuHy (ermB) — B 93,5%. B oTaensHO BblaeneHHom rpynne «MaTth — AnTS» reH mef 06Hapy»eH BO BCex obpasLiax rpyaHOro Mosioka 1 kana. l'ed ermB B
3TOW rpynne NOLATBEPKAEH B TPEX 13 LLECTH 06pa3LioB MpyAHOrO MOJOKa M YeThIpex 13 LLIECTV 06pa3LioB Kana MnageHUeB. B pesynsrare feTeKLMN reHETUHECKIX
AetepmuHaT mef 1 ermB He TONbKO CPeay B3POCAOro HACENeHUs, HO 1y MAaAeHLIEB, ObIo BbIABVMHYTO MPEANONOXKEHME, HTO UCMOMNL30BaHMe TpaHcnnaHTara
(kan), cogeprkaLLero AaHHble reHbl 4onycTUMO Ans TOM. AHanma MUKPOBrONormieckoro coctasa kana 23 300poBbIX 4OOPOBOMbLEB — MOTEHLUMAbHbBIX JOHOPOB
TOM, nokasan 04eHb HU3KMIA MPOLIEHT COOTBETCTBUSA (8,7 %) HOpMaM MUKPOBUOTbI AUCTaNIbHOM YacTH KULIEYHMKAL.
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Presently, fecal microbiota transplantation (FMT) is becoming
an increasingly popular approach to correcting microbiota
dysbiosis caused by various pathologies. FMT is introduction
of a suspension of feces from a healthy donor into the intestinal
tract of a recipient; the procedure aims to treat or prevent a
number of diseases by changing the recipient's microbiome [1-3].
Numerous randomized trials have shown the high efficiency
of the method for treatment of refractory and recurrent forms
of intestinal infections caused by Clostridium difficile [1, 4, 5].
Since 2013, FMT is a procedure officially approved by the US
Food & Drug Administration (FDA) [6].

Donor screening and selection is one of the most important
stages of FMT, since patient's safety depends thereon. Being
the most time-consuming and resource-intensive stage part of
the process, this stage consists of two steps: questionnaire
filing (to collect the donor's medical history) and laboratory
examination (to prevent possible transmission of pathogens to
the recipient). Laboratory examination of the donor includes:
basic hematological and biochemical blood tests, tests for
hepatitis B and C, human immunodeficiency virus, syphilis,
general urinalysis, coprogram, occult blood test, tests for
protozoa and helminth eggs, fecal culture, PCR test for
pathogenic intestinal flora and drug resistance genetic markers
(presence of resistance genes) [7, 8].

The microorganisms carrying genes of resistance to
antibiotics of various groups have been spreading actively recently
[9]. One particular reason behind the spread is the generally
more frequent use of broad-spectrum antimicrobial drugs. The
pressure exerted by antibiotics on the microbial population
translates into mutation or transformation of the genetic material,
which leads to the development of new mechanisms enabling
adaptation to the changing conditions [10]. In addition, bacteria
can share the resistance genes with one another with the help
of mobile elements (plasmids, transposons and integrons). The
development of various sectors of industry drives outspread of
the antibiotic resistance genes not only among microorganisms
that directly interact with humans but also in the wild. Resistant
bacteria have been found in deep underground trenches, in
wastewater, surface and ground water, sediments and soil [11].
They are also present in organisms living in places relatively
untouched by human civilization, such as Antarctica and the
Arctic [12]. Antibiotic resistance genes are growing more and
more common every year. One of the studies (lasted from 2011
through 2015) investigated the mechanisms of resistance to
macrolides exhibited by Streptococcus pyogenes strains isolated
from human microflora, as well as the frequency of occurrence of
such resistance. The results of this study show that the pathogen
has grown 6.8-12.6% more resistant to macrolides (among the
total number of strains studied) [13].

In the context of screening microbiota transplantation
donors, genes that determine the resistance of Streptococcus
and Staphylococcus bacteria to macrolides, lincosamides, and
streptogramins are of particular interest. The list of such genes
includes mef (macrolide efflux), which encodes efflux proteins,
and ermB (erytromimycin ribosome methylation), which
encodes 23S rRNA methylase that modifies antibacterial drug
(ABD) target molecules [14, 15]. Another study has registered
prevalence of mefA and ermB genetic determinants, with both
resistance genes found in all intestinal microbiota samples
collected from patients with chronic obstructive pulmonary
disease that abstained from taking antibiotics for at least three
months; the said genes were detected by both metagenomic
method and real-time PCR [16, 17]. The resistance genes have
also been found in large numbers in stool samples and even
meconium collected from newborns [18].

These genes are common in potential FMT donors, which
complicates selection of those who can donate healthy
microbiota.

The purpose of this study was to analyze the occurrence
of mef and ermB drug resistance genetic markers in
population belonging to different age groups, and to determine
microbiological composition of the flora of distal part of the
intestine of potential FMT donors.

METHODS
Collection of samples

The initial group of donors was selected with the help of
questionnaires and an algorithm developed for the purpose
[7]. The inclusion criteria were: any gender; age from 18 to
55 years; no history of ABD treatment for a year or more.
Stool samples were collected in this group to determine the
composition of microflora, detect pathogenic microorganisms
and screen for the resistance genes. The exclusion criteria
were: a history of diseases associated with intestinal microbiota
composition upset, chronic diseases and/or AND courses. In
addition, the results of laboratory tests (general blood count,
biochemical tests) allowed excluding volunteers that had any
deviations from the normal parameters. Ultimately, based on
the data obtained, 23 healthy volunteers were selected from
the initial group of 53 as potential fecal microbiota donors.
Other volunteers were excluded from further analysis due to
abnormal blood test results.

Additionally, the study included a "mother-child" group.
After receiving informed consent from the participants selected
through random sampling, we collected biological material
from the following categories of study participants: a) breastfed
infants under 1 year of age who have never taken ABD;
b) formula-fed infants under 1 year of age who have never
taken ABD; c) children aged 1-3 who have never taken ABD;
d) children 3 to 7 years old who have not taken ABD for more
than a year. The "mother-child" group consisted of six couples
(nursing mother/breastfed child); stool (mother and infant) and
breast milk samples were taken from all of them.

A total of 52 samples of biological material were included
in the study, including 46 stool samples and 6 breast milk
samples. Among the stool samples (n = 46), 29 were from
adults, 9 were from infants (2-11 months; 6 breastfed and 3
formula-fed), 4 from children 1 to 3 years old, 4 more from
children aged 3-7 years.

Feces and breast milk were collected into individual sterile
plastic containers. The samples (stool sample — 10-20 g,
breast milk sample — 10-20 ml) were not frozen but sent to the
laboratory in a thermal container immediately or stored for no
more than 8 hours at 4 °C before submission to the laboratory.

Stool culture test

The stool culture testing followed provisions of the applicable
regulations [19]. One gram of the native stool sample was
homogenized in 9 ml of saline (10-") and left at room temperature
for 10-15 minutes. The resulting suspension was plated on the
solid nutrient media to detect pathogenic enterobacteria (SS-
and XLD-agar (HiMedia Laboratories; India)) and selenite broth
(Biocompas-S; Russia) to isolate pathogenic E. coli. From the
initial dilution (107"), we made a series of subsequent dilutions
up to 1078,

The prepared dilutions were plated on nutrient media to
cultivate various groups of microorganisms (1 ml of suspension
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Table 1. Stool culture method

Dilution Group microorganisms Nutrient medium Amount of suspension Cultivation time, h Results evaluation pattern
tested for plated, ml
2 3 4 5 6 7
108 Bifidobacterium Blaurock
1 72 Gram staining, microscopy
107 Lactobacillus MRS-2
Clostridium Iron sulfite agar 1 72 Emission of hydr_ogen sulfide (bla}ck color
10 of the medium), gas formation
Hemolggztseﬂzmes of Blood agar Type of hemolysis: a, B, v
20-22 Bacteria counting by lactose fermentation:
Enterobacteria Endo + pink colonies and nutrient medium;
— transparent colonies, no change in
colony color
Pathogenic fungi Sabouraud Chromogenic agar, determlned by the
10 color of the colonies
Growth of colonies, yellow coloration of
Staphylococcus Yolk-salt agar 48 the medium — assimilation of mannitol,
lecithinase activity
Milk inhibitor Counting bacteria by esculin hydrolysis —
Enterococcus ) ) :
medium 0.1 colonies acquire dark brown or black color
Shigella, Salmonella spp. transparent,
for salmonella — colorless with a black
center,
XLD agar E. coli— opaque yellow with a yellow
zone around,
Proteus mirabilis — yellow with a black
Path . center
10 athogenic 20-22
enterobacteria
Shigella, Salmonella spp. transparent,
for salmonella —- colorless with a black
SS agar center, medium color — yellow;
9 E. coli— raspberry, medium color — pink,
Proteus mirabilis — brown with a dark
center

plated on semi-liquid nutrient media, 0.1 ml on solid media,

rubbed with a sterile spatula over the surface of the medium):
— 1078 dilution — bifidobacteria on a semi-liquid nutrient

medium Blaurock (FBUN GNC PMB Obolensk, Russia);

— 107 dilution — lactobacilli on semi-liquid nutrient medium
MRS-2 (FBUN GNC PMB Obolensk, Russia) and bifidobacteria
on Blaurock medium (FBUN GNC PMB Obolensk, Russia);

— 107® dilution — clostridia, 1 ml deep plated on iron sulfite
agar (Biokompas-S; Russia); gram-negative enterobacteria —
Endo medium (HiMedia Laboratories; India); hemolytic bacterial
species - blood agar (HiMedia Laboratories; India).

— 103 dilution — plated on the Endo medium (Biokompas-S;
Russia); plated on the Sabouraud medium (Biotechnovatsiya;
Russia) to detect pathogenic fungi; plated yolk-salt agar
(HiMedia Laboratories; India) to detect on staphylococci; and
on milk-inhibitory medium ("Biokompas-S"; Russia) to detect
enterococci (Table 1).

Culture test results were evaluated:

— after 20-22 hours for Endo, blood agar, SS- and XLD-
agar;

— after 48 hours for Sabouraud, yolk-salt agar and milk
inhibitor;

— after 72 hours for Blaurock, MRS-2, iron sulfite agar.

Where Endo media were used, we counted the number
and the percentage of lactose-negative (colorless) colonies in
relation to the total number of grown colonies. Colonies with
mild enzymatic properties (weak decomposition of lactose —
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pink colonies) were counted against the total number of E. coli
colonies. According to the available recommendations, the
generic composition of lactose-negative enterobacteria not
belonging to the intestinal pathogenic bacteria family can be left
undetailed; it is sufficient to count the total amount of lactose-
negative colonies on the Endo medium.

Extraction of DNA from biological material

We used the DNA-SORBENT kit (Litech; Russia) and followed
the manufacturer's protocol to extract DNA from biological
material (feces, breast milk). In case of breast milk, we extracted
DNA from saliva, cerebrospinal fluid, and synovial fluid. Prior to
submission for PCR testing, the isolated DNA was stored at
—20 °C.

Analysis of genetic markers of drug resistance

We used the RESISTOM.mef monoplex kit to detect macrolides
resistance mef-genes in Streptococcus spp., RESISTOM.
ermB to detect macrolides, lincosamides and streptomycin
B resistance erm-genes in Streptococcus spp. and
Staphylococcus spp.; the format was FLUOROPOL-RV (Litech;
Russia), method — real-time PCR in a CFX96 ampilifier (Bio-Rad
Laboratories; USA). A total of 52 DNA samples isolated from
biological material (feces and milk) were analyzed. To control
the quality of DNA extraction and to prevent the occurrence
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Table 2. Bacteria culture test, stool samples from potentially healthy volunteers

Normal Number of volunteers, people
Ne Microflora P ’ p
cfu/g Within normal limits Deviation from the normal
1 Bifidobacterium spp 108 AND ABOVE 13 10 0,678
2 Lactobacillus spp 108-107 12 11 0,835
3 Total number of enterobacteria 107-108 12 11 0,835
4 Escherichia spp 107-108 12 11 0,835
5 Enterococcus spp 10%-107 4 19 0,004
Conditionally pathogenic enterobacteria: Enterobacter
6 clo,?cag, Enterobacter gergowae, C/trobacterl <10° 8 15 0,211
freundii, Citrobacter amalonaticus. lactose-negative
Escherichia coli

7 Intestinal pathogenic microorganism Should be absent 23 0 < 0,001
8 Staphylococcus < 10*/ Should be absent 9 14 0,404

S. aureus < 10*/ Should be absent 21 2 < 0,001
9 Candida spp <10* 23 0 < 0,001
10 Non-fermenting grgm-negatlve bacteria |ncl.. <10° 19 4 0,004

Pseudomonas aeroginosa, Pseudomonas putida

11 Sulfite-reducing anaerobes of the Clostridium genus <10° 12 11 0.835

of false negative results in the set we relied on internal
exogenous control (detected via the HEX channel) introduced
into the studied samples at the DNA extraction stage. The PCR
pattern was as follows: 80 °C — 2 minutes, 95 °C — 1 minute
30 seconds, then 40 cycles: 95 °C — 15 seconds, 60 °C —
30 seconds, 72 °C — 40 seconds.

Statistical analysis

Statistical processing was performed with the help of Statistica
10.0 software (StatSoft Inc.; USA). The significance of differences
in the registered prevalence of ABD resistance genes (in groups)
was assessed by Pearson's x® test with Yates's correction. The
significance of differences in the registered prevalence among
bacteriological parameters was assessed by McNemar's test.
A difference was considered statistically significant at p < 0.05.

RESULTS

According to the questionnaire data and the results of clinical
studies (complete blood count and blood chemistry tests),
23 volunteers out of 53 were included for further research as
potential donors of fecal microbiota.

To determine the probable minimum age when a person
becomes a carrier of the studied genes, as well as to identify
the ways of transmission of macrolide resistance genes (mef
and ermB), we formed a mother-child group (6 people). Twelve
stool samples and six breast milk samples were included in the
study from this group.

Bacteriological analysis
In the course of the work, we preliminarily assessed qualitative

and quantitative bacteriological composition of the stool
samples from potentially healthy volunteers (n = 23). The results

of the bacteria culture test corresponded to the values given in
regulatory documents [20]; they are presented in Table 2.

Composition of the obligate microflora species, such as
Bifidobacterium, Lactobacillus, Escherichia, is normal in 52.2%
of the participants, and that of Enterococcus — in 8.7%. In
34.8% of the participants the content of conditionally pathogenic
bacteria of facultative microflora was normal or below normal;
the species of that microflora are Enterobacter cloacae,
Staphilococcus aureus, Citrobacter freundii, Citrobacter
amalonaticus, Pseudomonas aeruginosa, Pseudomonas
putida, Enterobacter gergoviae, lactose-negative Escherichia coli.

Thus, the bacterial test has shown that only 8.7% of the
volunteers met the standards of all indicators, which is only
4 people out of 23 examined.

Molecular genetic analysis

All 23 volunteering donors tested positive for genetic markers
of drug resistance to macrolides, both genes (mef and ermB).

Therefore, in order to identify the age when these genes
appear, find out if there is a relationship between their presence
and intake of ABD and establish the transmission pathways we
formed the "mother-child" sample and samples comprised of
children of various ages. Both stool and breast milk samples
were tested for mef and ermB resistance genes. Table 3
presents data on the presence of resistance genes in feces in
all volunteers (n = 46; different age groups).

The stool sample analysis has revealed the mef macrolide
resistance gene in 45 (97.8%) out of 46 samples (Tables 3 and 4).
Only one sample, that collected from a 7-year old child, did not
contain this gene. The presence of the ermB gene encoding
resistance to macrolides, lincosamides, streptogramin was
confirmed in 43 (93.5%) out of 46 cases (Tables 3 and 4).
The ermB gene was not detected in stool samples from three
breastfed and formula-fed infants.

Table 3. Prevalence of mef and ermB resistance genes in feces, different age groups

"Mother-child" group f _ f _
Genes Formula-fed children I A Adults
baby's feces mother's feces years old years old
mef 6/6 6/6 3/3 4/4 3/4 23/23
ermB 4/6 6/6 2/3 4/4 4/4 23/23

Note: * — ratio of the number of samples in which the gene was detected to the total number of samples in the respective group.
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"Mother-child"
Genes
Breast milk Baby's feces Mother's feces
mef 6/6 6/6 6/6
ermB 3/6 4/6 6/6

Note: * — ratio of the number of samples in which the gene was detected to the total number of samples in the respective group.

Forty-four (84.6%) out of 52 samples had both mef and
ermB resistance genes simultaneously.

Statistical analysis of prevalence of mef and ermB genes
did not reveal significant differences between the age groups
(o = 0.258).

All breast milk samples collected from mothers breastfeeding
their infants in the "mother-child" group (Table 4) contained the
genetic determinants (mef gene). As for the ermB gene, it was
found in 3 out of 6 breast milk samples and 4 out of 6 infant
stool samples. A noteworthy case is that of a baby who was fed
with breast milk that did not contain the ermB gene and whose
feces proved to have it, nevertheless. There were no significant
differences established between the subgroups in studying the
joint prevalence of the mef and ermB resistance genes in the
"nursing mother — breastfed child" group (p = 0.423).

DISCUSSION

Fecal microbiota transplantation donor screening is one
of the most difficult and important stages of the therapy,
since it is necessary to exclude or minimize the undesirable
consequences of transplantation for the recipient. Special
attention should be paid to resistant bacteria that, as a result
of transplantation, can trigger emergence of resistant clones in
the recipient's microflora [21]. In this connection, it should be
remembered that a respective negative result of the bacterial
culture test does not guarantee there are no resistance genes
in the sample at all.

Bacterial culture allows identifying specifics of the fecal
microflora, which reflects the microbial composition of the distal
intestines, and to determine the qualitative and quantitative
content of the microbiota. Changes in the ratio of certain types
of microorganisms allows diagnosing dysbiotic disorders of the
digestive tract.

In a healthy person, the colon typically hosts three groups
of bacteria: 1) obligate microflora (more than 90%), which
includes non-pathogenic types of bacteria (bifidobacteria,
bacteroids, lactobacilli, E. coli, enterococci) and enables
the main physiological functions of the body (digestion,
absorption); 2) facultative microflora (less than 10%), which
includes conditionally pathogenic microorganisms (clostridia,
Staphylococcus, proteus, campylobacter, yeast-like fungi,
etc.) and is involved in protective and digestive functions;
3) transient (random) microflora (not more than 1%),
represented by Pseudomonas aeruginosa, fungi of the genus
Candida, pathogenic enterobacteria, etc. Bacterial culture
test has shown that in our sample, the healthy donors (4 out
of 23) had a sufficient amount of bifidobacteria, lactobacilli,
Escherichia and enterococci, and the number of opportunistic
bacteria they hosted was within the normal range, which
corresponds to regulatory documents [22]. The majority of the
examined participants (17 out of 23) had dysbiotic disorders:
quantitatively insufficient obligate microflora or overabundant
facultative and transient microflora, which can result from an
unbalanced diet and frequent stress.

Obviously, a bacteriological study of the feces cannot
give a complete picture of the diversity of intestinal microflora,
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since microbiota may contain uncultivated bacteria and some
bacteria present in small quantities only cannot be cultivated
on artificial nutrient media. Currently, the two methods that
yield a more accurate data on composition of the intestinal
microbiota are whole genome sequencing and metagenomic
analysis. However, a standard approach to medical examination
of a person includes bacterial culture and biochemical markers
tests only, the results thereof being the basis for conclusion about
the state of health of the patient. The so-called omics analytical
methods are not currently routine in the practice of a clinician.
Undoubtedly, to understand the exact mechanism of action of
FMT and, possibly, to isolate the most active components thereof,
it is necessary to conduct multidisciplinary complex studies. At the
same time, more and more medical institutions introduce FMT into
their practice and can only rely on routine tests to screen donors.
Thus, it is important to understand the significance of testing the
potential FMT biomaterial for resistance genes.

In this work, we focused on the analysis of prevalence of mef
and ermB genes, which determine resistance to macrolides,
lincosamides, and streptomycin B. According to the data
obtained, both of them were detected in stool samples from all
23 healthy volunteers.

In the additionally formed "mother-child" group, we
identified the mef gene in all breast milk and stool samples of
the following categories of participants who had never taken
ABD: breastfed infants under 1 year of age; formula-fed babies;
children 1-3 years old. This gene was also found in all adults
and three children, aged 3 to 7 years, who had not taken ABD
for more than a year. The results of our study are consistent
with the report on another research effort that saw the mef
gene in the feces of 100% of newborns participating therein [22].

The ermB gene was not detected in stool samples from
three infants. Two of them were breastfed and their mothers'
milk did not contain this gene, one baby was formula-fed.
[t should also be noted that feces from one baby has the
ermB gene, although breast milk of this baby's mother does
not have this gene. Two formula-fed children under one year
of age have the ermB gene in their feces. The issue of the
acquisition of genetic determinants in the feces of newborns
in the prenatal period, during childbirth or thereafter is not fully
understood. Previous studies have confirmed that resistance
genes in the feces of newborns were acquired after birth (for
example, through breast milk and/or air or drinking water, since
resistance genes were not found in the amniotic fluid and
meconium of newborns [23-25]).

CONCLUSIONS

The analysis of microbiological composition of feces from
23 potentially healthy volunteers showed that only 8.7% of
them had the appropriate microbiota of the intestine's distal
part and could be considered as potential FMT donors. This
may indicate that population as a whole has a problem with
composition of the microbiota. Additionally, the study analyzed
the mef and ermB drug resistance genetic markers occurrence
in different age groups, including infants. We have revealed a
high prevalence of the macrolide resistance gene, mef, which
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reached up to 97.8%, while that for ermB, gene of resistance
to macrolides, lincosamides, streptogramin, was 93.5%. In the
"mother-child" group, all stool and breast milk samples had
the mef gene. Thus, in view of the fact that the mef and ermB
genes can be found not only in the adult population but also
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