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HHCTPYMEHTAJI BA BAKTEPUAJI TEKIIAPUII HYKTAU HA3ZAPUIAH EIIVIAPJIA
BPOHXMUT 3BOJIIOLUACH

OPUJIKAHA THIII, JAPUCA MATUYXA, AHATOJIU CEPTUEHKO*

llynuka HOMUAATH TUIDIOMIAH KEHUHTY TabainM MU THOOHET akageMusIcu

owaBuii THOOMET Ba aMOyJaTop JaBojal OyIuMu;

*Kues mraxap 17 - kimHUK mmdoxoHacH

9BOJIIOIIASA BPOHXHUTA Y MOJIOJABIX ITAIIMEHTOB C TOYKHX 3PEHUSA METOA0OB
HMHCTPYMEHTAJIBHOI'O U BAKTEPUAJIBHOI'O UCCJIEAOBAHMUS

OPUJIPDKAHA TbIII, IAPUCA MATUY XA, AHATOJIMU CEPTUEHKO*

OTaencHue CEMEMHOM MEIUIIMHEBI 1 aMOYJIaTOPHOTO JieueHus: HanmoHansHOW MEIUIIMHCKOW aKaIeMUH
MTOCIICAUTIIIOMHOTO 00pazoBanus nmeHu lymmka;

*KueBckas ropoJickast KInHndeckas oompHuIa Ne 17

buz 18 éwoan 35 éweaua 6ynean 128 nagpp bemopnu mexwupuwoan ymxazoux. Hamuoicanapnu
MAKKOCIAW YYyH anoxuoa 2ypyx cugamuoa nacmxu Hagac uyiiapunune kacaiiukiapu oyimazan 20 naghap
KVHeUIIUAap (sanaumep) manaanou. Ynapoa wuagpac uyrapunune ém owcucmu 60p 30U 6a  yiapea
baxmepuonoeux meKwupuwl yyyH OpPOHX0ANbeeoNap aasadxc duian Oponxockonus ymxasunou. 108 uagap
bemopoa peyuousaanyseuu opouxum (ICD-10 J.40) ouacnocmuxa xununou. by demopaap Opouxoanveeosp
nasasicoa rakmodayunn baxkmepusnap ea ouguoobaxmepusnap myaux éxu HOMyaux oopaucu éxu tuyKiueued
boanuk pasuwoa Kyuiumua 3 2ypyxea 6yaunou. Awmubakmepuan mepanus mavCupuoa udakiapoa buoyeHos
V3eapuwunyu 6poHXIApOacU MUKPOOUOYEHO3 V3eapuwiy OUlaH MaKkKociawl 6a yuap ypmacuoasu O0MUKIUKHU
AHUKIAWL  MAKCcaouoa axaam xam Kyuwumua Oaxmepuonocux mexwupuwoan ymxazunou. Cmamucmux
MuKpobuoyenos o6yiuva napamempaapu xap xun oyrean (p<0,05) anmubuomuxnap 47,5% xabyn wunean 1
eypyxoacu bemopaapea nucoaman awmubuomuxiap xaoyn xunean Il eypyxoaeu 80% bemoprapoa bponxuan
MUKDOOUOYEHO3 dHe 10Kopu Kypcamxuunapea spuwou. 72,2% 6emopraza anwmubuomuxiap gyaiauunean I1
eypyxoacu bemoprapoa naxkmo- éxku ouguoodbaxmepusnap aunuxianou. Ammo 6y yseapuwnap 1 eypyxoacu
napamemaap o6ytuua desapau gapx Kuimaou (p<0,06), 6y bpoHxuanr MuxpoouoyeHo30a Man@uil y3eapuiiap
mMynux oyaimazaniueuoan oapax oOepaou. OnuHean MAvbIyMOmMAApea dcoCiaHeaH Xoa0d, nacmku Hagac
wnaapuoa Kyuumua xkacainukiapu oyimaean 100% mexwupunean bemopiaapoa OpoHX0AIbEeonap 1aeaxncoa
aaxmobayuin 6a obughuoobaxmepusLap aHUKIAHOU.

Kanum cyznap: mukpobuoyenos, Oponxum, aakmodayuinr 6Oaxkmepusiiap, ouguoobaxmepusinap,
OPOHX0ANLEEONAP ABAIC.

We examined 128 patients with the age from 18 to 35 years. 20 individuals without preexisting lower
respiratory tract diseases were chosen for comparison as a seperate group. They were clinically and endoscop-
ically dignosed with a foreign body of the respiratory tract and underwent bronchoscopy with bronchoalveolar
lavage for bacteriological analysis. 108 patients were diagnosed with recurrent bronchitis (ICD-10 J.40).
These patients were further divided into 3 groups. We also performed the additional bacteriologic analysis of
feces in order to determine the relationship between changes in the bronchial microbiocenosis under the influ-
ence of the antibiotic therapy in comparison with the changes in the intestinal biocenosis. 80% of patients from
the group Il (no lactobacilli bacteria and bifidobacteria), who received antibiotics, demonstrated chages in
bronchial microbiocenosis, which were statistically different (p<0,05) from the parameters of the microbioce-
nosis in the group I (control), where antibiotics were administered in 47,5%. In the patients from the group 11,
where antibiotic therapy was used in 72,2% of patients, either lacto- or bifidobacteria were found. However
these changes were not significantly different (p<0,06) from the parameters of the group I, which may indicate
the incompleteness of negative changes in the bronchial microbiocenosis. Based on the acquired data we found
lactobacilli bacteria and bifidobacteria in bronchoalveolar lavage in 100% of examined individuals, who had
no prior lower respiratory tract diseases.

Key words: microbiocenosis, bronchitis, lactobacilli bacteria, bifidobacteria, bronchoalveolar lavage.
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Introduction. The colonization of the human
body by microorganisms starts immediately after the
birth from the surrounding environment, which plays
a major role in the development of a healthy microbi-
ome. After the complete development the microbi-
ome becomes an independent body that provides vital
functions for its host [3,9,6]. According to the latest
knowledge, the normal human microflora is consid-
ered to be a system consisting of many microbioce-
noses. They are characterized by a specific composi-
tion of microflora species and occupy the specific
biotope in the human body.

Until recently, the whole number of microor-
ganisms living in the healthy human body, remained
unexplored. Today due to the large international re-
search trials within the Human Microbiome Project
Meta HIT project (2008-2016), it became possible to
provide a better understanding of the role of the mi-
croflora. The human body contains trillions of micro-
organisms. Their number exceeds the number of so-
matic cells in 10 times, and their total mass comprises
1-3% of the human body weight (Human Microbiome
Jumpstart Reference Strains Consortiumet al., 2010;
National Human Genome Research Institute 2012;
Meta HIT Consortium, 2016). Microorganisms colo-
nize not only all surfaces, but also tissues and organs
that were once considered sterile — breast milk, pla-
centa, bronchi (Martin R.et al., 2010; Gerritsen J.et
al, 2011; Aagaard K. et al., 2014) [7, 11].

The role of normal respiratory microflora in
maintaining the homeostasis of an organism is well
established. The divisions of the upper respiratory
tract have a high microbial burden, since their mu-
cous membrane is the first to resist the actions of var-
ious environmental factors. At the same time the mi-
croflora itself protects the body from pathogenic mi-
croorganisms, providing "colonization immunity",
that is, the resistance of the mucous membranes to
more aggressive microbial colonization prevents the
fixation of bacteria and all other pathogens to their
surface [1,3,5].

The human organism and its normal microflora
is the only interrelated, interdependent natural com-
plex, which state largely determines the state of hu-
man health. Under the influence of various adverse
factors on the human body, or its normal microflora,
changes occur in the internal environment of the or-
ganism, and the state of its normal microflora, first of
all in the intestinal microflora. In the different parts
of the gastrointestinal tract, the composition of nor-
mal microflora significantly differs. Normal micro-
flora of the oral cavity and pharynx is characterized
by a large variety of known species. It consists of
streptococci, staphylococci, lactobacilli, corinebacte-
ria and a large number of anaerobes, especially bac-
teroids [8,10].

It has been established that the human intestine
contains more than 10'* microorganisms, that belong

to more than 1000 species and form an intestinal mi-
crobiote. The predominance of a certain type of mi-
croflora depends on genetic, geographical, ethnic and
other factors. Each person has a unique inherent mi-
croflora that is associated with the diet, family histo-
ry, the presence of diseases, the region of residence
and other factors.

There are 3 levels of natural barrier protection
that is performed by the normal intestinal microflora.
The first level (microbial-microbial), when the nor-
mal flora interferes with colonization by pathogens
and provides colonization resistance by competition
for substrates. The second level (microbial-
epithelium), when the normal microflora maintains
and enhances the barrier function of the biotope cells
by increasing mucus production, thickening of the
connections, regeneration of the epithelium. The third
level (microorganism-immune system) is associated
with the fact that a healthy intestinal microflora has
immunomodulatory function and is able to enhance
the immune response. [2,4,12].

Based on the above mentioned data, we hy-
pothesized the possible presence of lactobacteria and
bifidobacteria as the microflora, which provides "col-
onization immunity" in bronchi. Violation of this bal-
ance may occur in cases of the lower respiratory tract
diseases (recurring bronchitis, J40).

Purpose. To study the evolution of bronchitis
using radiological methods, bronchoscopy and bacte-
riological studies in young patients with lower respir-
atory tract infection under the influence of treatment.

Materials and methods of the study. We per-
formed a prospective study of 108 patients with the
age from 18 to 35 years, who were examined at the
Department of Family Medicine and Outpatient Care,
Shupyk National Medical Academy of Postgraduate
Education (NMAPE) from November, 2018 to May,
2017. 61 were men (56.5 £ 4.8%), and 47 — women
(43.5 £ 4.8%). A control group included 20 individu-
als without lower respiratory diseases (men — 13 (65
+ 10.7%), women — 7 (35 + 10.7%). All patients in
the study group had recurrent bronchitis (ICD-10:
J.40 - bronchitis is not specified as acute or chronic),
with 3-4 episodes within the previous 6 months. The
duration of the disease was 0.5 to 2 years, which was
manifested by repeated cough, sometimes with spu-
tum, increase in body temperature 37.5 °C - 39.2 °C,
difficulty breathing. Chest X-ray was performed in all
patients for differential diagnosis. In all patients,
bronchoalveolar lavage was taken during the bron-
choscopy procedure at the endoscopic department of
the Kyiv City Clinical Hospital No. 17 and the Kyiv
Regional Clinical Hospital.

The material was taken from patients during
antibiotic therapy, which took into account a number
of antibiotics and the timing of administration. The
obtained material was placed in a sterile container
and was transported to the bacteriological laboratory
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of the "Ukrainian Center for Control and Monitoring
of the Ministry of Health of Ukraine" for up to 2
hours. After the material was delivered to the labora-
tory, a microbiological study was started. Broncho-
alveolar lavage (BAL) 0.1 ml was placed on a blood
agar (BA), chocolate agar (CHOC), Endo medium,
yellow-salt agar (YSA), Enterococcus Selective Agar,
Saburo agar. In addition, the BAL was diluted from
10! to 108, and 1 ml of this solution was seeded in a
medium for bifidobacteria and lactobacilli.

Cultures on blood agar, chocolate agar and En-
do medium were incubated at t ® 37 °C during 24
hours, at yellow-salt agar - at 37 °C during 48 hours,
on Saburo agar - at 24 °C during 5 days, and on the
medium for bifidobacteria and lactobacilli - at 37 °C
during 72 hours. We also made a series of dilutions of
feces from 107! to 10, The resulted suspensions were
sown on nutrient medium in the following order: 0.1
ml at 10'- Endo medium, Ploskirev and Selenite
broth, 103 - Endo medium, yellow-salt agar, Entero-
coccus Selective Agar, Saburo agar, Simon's medi-
um, blood agar 1 ml at 10, 107, 10 - medium for
bifido- and lactobacillus. Sowings from Endo medi-
um, Ploskirev, Selenite broth and bifidobacterium
and lactobacillus medium were incubated at 37 °C
during 24 h on yellow-salt agar, Enterococcus Selec-
tive Agar, Simon medium at 37 °C during 48 hours,
in medium for bifidobacteria and lactobacilli at 37°C
during 72 h, Saburo agar - at 24 °C during 5 days.
Sowing from Selenite broth was placed on bismuth-
sulfite agar and incubated at 37 °C during 48 hours.

All sowings from bronchoalveolar lavage and
feces were reviewed, colonies of every kind of spe-
cies were counted and identified by studying their
morphological, cultural, tincture and biochemical
properties. All nutrient mediums, both for primary
sowing and for the identification of microorganisms,
were developed by "Pharmactiv' Ltd. (Kyiv,
Ukraine). 20 young patients with clinical and bron-
choscopic diagnosis of foreign bodies of the respira-
tory organs, without underlying respiratory diseases,

a) Normal

b) Recurrent bronchitis

who had not received antibiotic therapy within the
previous 12 months, were selected as a control group.
We considered these individuals having a healthy
microflora of the respiratory tract. Depending on the
presence or absence of lactobacilli bacteria and
bifidobacteria, all examined patients with recurrent
bronchitis were divided into 3 groups.

The results were processed using the Microsoft
Exel® and STATISTICA for Windows 7.0. For each
parameter, the mean (M) and its standard deviation
(SD) were calculated and the results were expressed
as M £ SD. To determine the presence of a statistical-
ly significant relationship with the risk factor, the
Pearson's chi-squared test (¥2) and the odds ratio
(OR) were used when the groups of the subjects were
compared by the frequency of the risk factor.

Results and discussion. To achieve this goal
for differential diagnosis, the difference between the
radiographic imaging in the control group (virtually
healthy people) and in patients with recurrent bron-
chitis (3-4 episodes within the previous 6 months)
was estimated using the chest X-ray. Acute bronchitis
and recurrent bronchitis, which is not repeated once,
cannot be identified using direct radiographic signs,
because X-rays pass through the structure of the
bronchial tree. Indirect signs, such as "air bron-
chogram" may be more helpful for this purpose. This
sign depicts the indistinct contours of the lung roots
due to the tissue swelling, which makes it impossible
to confirm the progression of the disease. Examples
of the corresponding X-rays are shown in Fig.1 for
comparison. The moment of the bronchitis evolution
cannot be visualized on the X-rays. The difference
between a normal chest X-ray and an X-ray with re-
current bronchitis is absent in contrast to chronic
bronchitis, where the X-ray shows the enlarged pul-
monary texture, accompanied by the "pair strips" and
"air bronchogram" signs. At that time, during the en-
doscopic examination, the moment of bronchitis evo-
lution was evident (Fig. 2).

¢) Chronic bronchitis

Fig. 1. Examples of X-rays
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a) Normal image

b) Recurrent bronchitis

¢) Chronic bronchitis

Fig. 2. Examples of bronchoscopic images

Here the difference between the normal picture
and recurrent bronchitis is sufficient to be visualized
and for the diagnosis. In a case of recurrent bronchi-
tis, a vascular picture is enlarged, a small amount of
mucus is present, unlike the healthy bronchial muco-
sa, and in contrast to the chronic bronchitis, mucosal
edema and the overproduction of thick bronchial se-
cret. We did not find literature data on the qualitative
or quantitative content of lactobacilli bacteria and
bifidobacteria in the bronchi of helathy indidviduals.
Therefore, we created the control group of young
people who did not have lower respiratory tract dis-
eases and did not take antibiotic therapy for any rea-
son within 1 last year, but who have been clinically
and endoscopically diagnosed with a foreign body of
the respiratory tract. We considered this group
healthy in terms of the presence of the bronchial bio-
tope which is characterized by the physiological pa-
rameters of normal flora. We have determined that
lactobacilli and bifidobacteria were found in 100% of
cases in dilutions of 10, 10, 107, 108, The fact that
normal flora is present in all examined indidviduals
from the group of comparison makes it possible to
suggest its importance in the formation of the homeo-
stasis of the organism. This group can not be regard-
ed as a control group, because the subjects did not
take antibiotics as a risk factor. In exsperts opinion,
there is no practical possibility of determining the
single standard for the composition of microbiota [7].
Therefore, we focused our attention on the generali-
zation of features for the studied groups rather than
the individual content of the biotope. Considering

this, we pointed out the fact that in groups where lac-
tobacilli or bifidobacteria were present apart or to-
gether, the diversity of the bronchial biota was wider.
In addition to lactobacilli bacteria and bifidobacteria,
one to three different bacterias, mushrooms (S. sali-
varius, S. mitis, S.virida, S. faecalis, S. pneumoniae,
S.haemolyticus, S.aureus, S. aeruginosa, Penicillium
spp, H. parainfluenzae, Escherichia coli) in various
chaotic combinations in terms of qualitative and
quantitative composition. In the absence of lactoba-
cilli bacteria and bifidobacteria, only one or two types
of bacteria (S. salivarius, S. mitis, Escherichia coli)
were present, indicating the "poverty" of the bron-
chial biota and a favorable basis for the progression
of the lower respiratory tract infection in the future,
chronicity the process. In faeces in this group lacto-
bacilli bacteria and bifidobacteria from 107 go 107
were found, pathogenic enterobacteria were not de-
tected. Total number of E. coli from 10* go 10%, E.
coli with poorly expressed enzymatic properties to
11%, hemolytic E. coli to 10, conditionally patho-
genic enterobacteria to 10, pathogenic Staphylococ-
cus aureus to 102, Candida mushrooms to 10-3. These
data reflect the higher stability of the intestinal nor-
mal flora than bronchial tubes to antibiotic therapy.
With the anamnestic and clinical data we have identi-
fied a group of patients with bronchitis, which was
repeated within the previous 6 months 3-4 times.
These patients were further divided into 3 groups,
depending on the complete or incomplete presence or
absence of lactobacilli bacteria and bifidobacteria in
the bronchoalveolar lavage. (See Fig. 3).

Fig. 3.
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Table 1.

Distribution of patients depending on antibiotic therapy. Patients received semi-synthetic penicillins, cephalo-
sporins III generation, macrolides from 5 days to 19 days in different combinations

Antibiotic therapy The first group (control) The second group (either lac- The third group
within the last 6 (lactobacilli bacteria and tobacilli bacteria or bifidobac- (lactobacilli bacteria
months bifidobacteria are found) teria are found) and bifidobacteria are
not found)
. abs. %+A% abs. %+A% abs. %=+A%
Absent ) 52,5+5.6 5 27,8+10,6° 2 20,0+ 12,6%
Present | 38 47,5+5,6 13 72,2+10,6° 8 80,0+ 12,6%*

Notes: * - statistically significant difference between the indicator in group 3 compared with the control group

1 (p<0,05).

- not statistically significant difference between the indicators in group 2 compared with the control group 1

(p<0,06).

The highest proportion of patients was includ-
ed in the group I (control, because it was this group
was close to the indicators of the comparative healthy
group), where in bronchoalveolar lavage lactobacilli
bacteria and bifidobacteria were detected - 80 ((74,1
+ 4,2)%) persons. The group II 18 ((16,6 + 3,6)%)
was inspected, in which only lactobacilli bacteria
were detected in bronchoalveolar lavage, or
bifidobacteria. The group III - those in which in
bronchoalveolar lavage wasn’t detected no lactobacil-
li bacteria no bifidobacteria - 10 ((9,3 + 2,8)%) of the
examined. Subsequently, the data of the groups were
analyzed depending on the presence or absence of
antibiotic therapy during the previous 6 months. The
data is given in Table 1.

According to the obtained data, the group I pa-
tients who did not use antibiotic therapy within the
previous 6 months was 42 ((52,5 + 5,6)%) individuals
and 38 ((47,5 £ 5,6)%) individuals, where bronchos-
copy was performed after or during antibiotic thera-
py. Among the surveyed group II, it was found that
they did not use antibiotic therapy during the previ-
ous 6 months in 5 ((27.8 £ 10.6)%) patients, and 13
((72.2 £ 10.6)%) - received antibiotic therapy during
the previous 6 months. In group III it was found that
they did not take antibiotic therapy 2 ((20,0 =+
12,6)%) patients and 8 ((80,0 = 12,6)%) - patients
took it within the previous 6 months.

Based on the acquired data 80% of patients
from the group III (no lactobacilli bacteria and
bifidobacteria), who received antibiotics, demonstrat-
ed chages in bronchial microbiocenosis, which were
statistically different (p<0,05) from the parameters of
the microbiocenosis in the group I (control), where
antibiotics were administered in 47,5%. In the pa-
tients from the group II, where antibiotic therapy was
used in 72,2% of patients, either lacto- or bifidobacte-
ria were found. However these changes were not sig-
nificantly different (p<0,06) from the parameters of
the group I, which may indicate the incompleteness
of negative changes in the bronchial microbiocenosis.

These data were considered by us when calcu-
lating the odds ratio (OR) - for qualitative indicators.

Relative Risk (RR), according to our data, was
2.49 with a 95% confidence interval of 1.16 to 5.37.
The fact that the relative risk value obtained is not
equal to 1 (one) proves that this is a real property of
the population under study, and not an accidental
fluctuation due to our sample. Since 1 is not included
in the confidence interval and the relative risk value
is statistically significantly different from 1, we can
assert (with a probability of error less than 5%) that
the use of antibiotic therapy statistically significantly
increases the frequency of changes in the microflora
of the bronchial tubes in recurrent bronchitis by 2.49
times.

Comparing the groups with the frequency of
detection of risk factors by two methods, the criterion
v2 (Pearson's chi-squared test) and the odds ratio
(OR), confirmed that with the adoption of antibiotic
therapy, there was a significant decrease in the pres-
ence of lactobacilli bacteria and bifidobacteria in
bronchoalveolar lavage. These data suggest that we
consider the prevention normal microbiocenosis of
bronchial tubes and may restore or preserve it by us-
ing probiotics in the complex treatment of recurrent
bronchitis.

Conclusions. 1. Based on the acquired data we
found lactobacilli bacteria and bifidobacteria in bron-
choalveolar lavage in 100% of examined individuals,
who had no prior lower respiratory tract diseases. 2.
Antibiotic therapy significantly increases the fre-
quency of microflora changes in the case of recurrent
bronchitis 2,49 times. 3. Broncial microbiocenosis is
more sensitive to antibiotic therapy than the intestinal
microbiocenosis.
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*KueBckas ropoJickast KInHudeckas oonpHuIa Ne 17

Ms1 uccnenoBanu 128 manMeHTOB B BO3pacTe
ot 18 mo 35 ner. JIns cpaBHEHHUS B Ka4eCTBE OTACIb-
HOW rpynmel Obutm BeIOpaHBl 20 BamaHTepoB 0e3
MPEAMEeCTBYIOMUX 3a00IeBaHII HIKHUX JbIXaTellb-
HBIX IyTed. Y HUX OBUTIO WHOPOIHOE TEO ABIXaTelh-
HBIX MyTe W OHU MOJBEPIIUCH OPOHXOCKOIHUH C
OpOHX0ATHBEOJIPHBIM JIABAXKEM JIJIT OAKTEPHOJIOTH-
yeckoro aHanusa. Y 108 mamueHTOB OBLI JHATHOCTH-
poBan peuuauBupytomuid Oponxur (ICD-10 J.40).
OTH manueHTs! ObUTH JOMOJHUTENIBFHO pa3liesicHbl Ha
3 rpymmbl. Mbl Takke TPOBEIH JOTOJHUTEIBHBIH
0aKTepHONOrMUeCKU aHann3 ¢eKanuii, 4ToObl onpe-
JeTNTh B3aMMOCBSI3b MEXIY M3MEHEHHSIMHU OpPOHXU-
ATBHOTO MHUKPOOHMOIIEHO3a TIOJ BIMSHUEM aHTHOAaK-
TEpUATLHON Teparuy Mo CPAaBHEHUIO C U3MEHEHUSMU
B OwnoneHose kumeuduka. 80% mamuerntos wus 111
rpynmsl (6e3 OakTepuil makrobauml U Ouduaodak-
Tepuid), KOTOpbIE TMOJNydalnd AaHTHOWOTHUKH, IPOJe-
MOHCTPHUPOBAJIM TJIABHOE B OpPOHXHAILHOM MHUKPO-
OMOIIeHO3€e, KOTOPhIE OBUIN CTATUCTHYECKU PA3INIHBI
(p<0,05) o mapameTpaM MHKPOOHOIIEHO3a B TPYIIIE
I (koHTpOIB), TNIE AaHTUOMOTHKHU BBOIUIUCH B 47,5%.
VY nanwenToB u3 Il rpynmel, rie aHTHOMOTHKOTEpA-
IUsl KCNOJIb30Banack y 72,2% mnauuentos, Obun 00-
HapyXeHbl JHOO JaKTo-, b0 Oudumodakrepuu.
OpnHako STH W3MEHEHUS He OBLTH CYIIIECTBEHHO pa3-
bl (p<0,06) mo mapamerpam | rpymmbl, 9TO MO-
KeT yKa3blBaTh Ha HEMOJIHOTY OTPHULATEIbHBIX H3Me-
HEeHUH B OpOHXMAIHLHOM MHKpoOHoIieHo3e. OCHOBBI-
BasCh Ha TOJYYCHHBIX [AHHBIX, Mbl OOHAPYKUIIU
OakTepun JakToOAIMLT U OudumodakTeprn B OpOH-
xoanbBeossipHOM JaBaxe y 100% oOcnenoBaHHBIX
JIUII, Y KOTOPBIX He ObUIO MPEeIIIecTBYIOMUX 3a00e-
BaHWH HIDKHUX JBIXaTENbHBIX MyTeH.

Knwouesvie cnosa: muxkpoduoyenos, d6pouxum,
baxmepuu naxmobayuin, ouguoobaxmepuu, OpoH-
X0abBeOIAPHBIU NABANKC.
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