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ABSTRACT

Purpose of the investigation is to learn the morphological peculiarities (quantity parameters, age, individual
and regional characteristics) of the glands of urinary bladder in the different age stages of the postnatal ontogenesis
in the norm. A macro-microscopy method on total preparations of a wall of the bladder 54 received from corpses.
Victims from the casual reasons at the age from the period newborn to senile age and we investigated variants of
the form of a bladder glands, feature of its change in different sites of a wall of organ (proximal, average, distal
thirds), taking into account age. Glands have preliminary been painted 0.05 % by a solution methylene dark blue
with Sinelnicov’s method. The glands were investigated with the application of stereomicroscopic-binocular
microscope MBS-9. Statistical data processing included calculation of arithmetic-mean values, their errors,
confidential intervals (excel). In quantity of the parameters of the urinary bladder, glands have individual
changeability in the investigation. The boundary of variation of the parameters of the urinary bladder glands is
rather wider in the maturity and senile stages. Connected with biological activity of the people in the definite
degree, the quantity of the glands does not change in comparison with elderly period in old stage. In the stages of
the first maturity and majority, the parameters of the measure and quantity of the urinary bladder glands in the
women have difference from men. In this microscopic investigation, there is very important anatomical scientific
information about the human urinary bladder glands that in the different stages, their quantity, age, form and

regional changeability, proximal-distal gradient as well as other anatomical facts were established.

Keywords: human urinary bladder, gland, postnatal ontogenesis

INTRODUCTION solution of problem will use from as normative

In the literature there have many information
about macro-microscopically anatomy and structure
features of the glands of the different tubular and
caveated organs [1-6,9]. Books and monographs have
been published about the morphological features of the
glands [8, 10, 12, 13]. Scientific thoughts that are in the
literature about morphology features of the urinary
bladder glands carry character of short information
mostly. In this aspect, results of the definite
investigation are not exact mathematical count [3, 4, 13,
14]. Scientific information about morphological
peculiarities of the urinary bladder glands in the

e

criterion in the human in the theoretical (histology,
pathological anatomy etc.) and practical medicine
(urological etc.). The practical importance of the
received data is defined by that bladder glands can be
"anatomic base" developments like social problem,
other diseases, cystitis, adenomas.

Purpose of the investigation is to learn the
morphological peculiarities (quantity parameters, age,
individual and regional characteristics) of the glands of
urinary bladder in the different age stages of the
postnatal ontogenesis in the norm.

MATERIAL AND METHODS

'

ATy

Fig.1. uneven gland arrangement the urinary bladder Q.Iahds at the woman of 45 years. A middle third.
1 - the alveolar departments; 2 - the mucous membrane. Stained by method of DR Sinelnikov. Incr.x.25

With applying methods of research by a macro-
microscopy on total preparations of the urinary bladder
walls was received 78 from corpses, victims from the
casual reasons (a trauma, an asphyxia, etc.) at the age
from the period newborn to senile age. We investigated

the age, variants of the forms, the individuality,
geniality, regionally features of glands of a urinary
bladder. Regional features of its in different parts —
proximal, middle, distal thirds of a wall of organ were
investigated. Glands have preliminary been stained
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0.05 % by a solution methylene dark blue with
Sinelnikov’s method and were investigated with the
application of stereomicroscopic-binocular microscope
MBS-9 (x 16). Statistical data, which was processing
included calculation of arithmetic-mean values, their

errors, confidential intervals. When studying micro
preparations for biometrics, IBM 486 SX33 computers
were used with the help of the Morphologist application
package, working in the Windows environment.
RESULTS AND THEIR DISCUSSION

Fig.2. The glands of the urinary bladder at the woman of 22 years. A proximal third of the urinary bladder. 1 -
the alveolar departments; 2 - 1%t excretory ducts; 3 - a genital excretory duct. Stained by method of DR
Sinelnikov. Incr.x.35

In investigation age, regional, localization,
individual, involution, genital features of the glands in
human urinary bladder were established. After coloring
of glands methylene dark blue, the last take formed
dark - black anatomic formations, well distinguishable
against pink on color of a wall of a urinary bladder. The
glands have clear contours. They can be concentrated
when there are gaps between the glands that are smaller
than the alveolar sections or lie unevenly (fig.1, 2).
Glands in urinary bladder walls settle down in the form
of short faltering quantity’s (from 5-8 glands), focused
mainly in proximity-distal a direction. They have
roundish, oval, ribbon forms. The quantity of the
urinary bladder glands in the 1% maturity stage a lot
than in the newborn. As the general quantity of the
urinary bladder glands in the 1%t maturity stage equal
205,4+9,5 and in the newborn 103,3+4,9 (table).
Obviously, the identified features are related
“morphological equivalent functions” which is
connected to maximum secretory activity of the gland
in the 1% maturity stage of postnatal ontogenesis. This

age feature is characteristic of all parts of the urinary
bladder wall. According to the authors, the maximum
development of the glands of the mucous membranes
of the predominant majority of hollow and tubular inner
organs also occurs at 22-35 years of age, when their
size, quantity and secretory activity are most
pronounced [1-6, 10, 12, 14]. After 1% mature age
periods at elderly and senile ages an involution of
glands is noted. The density of the glands (diagram 1)
in different ages of postnatal ontogenesis (the age
peculiarities) and in different parts of the urinary
bladder (the regeonally peculiarities) difference. There
are many density of the urinary bladder glands in the
newborn from or 1% maturity stage. As the quantity of
the glands in 1sm? area of the urinary bladder walls in
the 1%t maturity stage equal 5,5+ 0,5 and in the newborn
12,6+ 0,5. This is due to the new lifestyle of the
newborn. This is because, during this period, the size of
the organ is small and begins new living and nutritional
conditions.

Table.

The quantity of the glands in different parts of the urinary bladder in the postnatal ontogenesis (p < 0. 05)

The parts of the urinary bladder, the quantity of the glands
Age n - - .
proximal part middle part distal part organ
Newborn 1 24,1+ 1,4 36,6+1,7 42,2+1,8 103,3+4,9
18-32 24-41 29-47 68-117
Bab 12 28,8+1,7 39,4+2,1 46,8+1,8 115,0+5,4
y 22-39 28-49 34-52 80-134
. 32,6+1,6 42,1+1,6 52,4+2,2 127,1+5,1
Early childhood | 10 26-41 35-50 43-60 98-146
. 36,6+ 2,0 47,8+2,1 57,7+ 15 142,1+ 5,3
st 1Y &y 1Y_ &y 1=y 1—-_
1% childhood 1 27-47 3854 49-64 107-160
. 39,6+ 2,0 52,2+ 2,1 62,4+ 1,7 154,2+ 5,2
st 1V & 1=_ & PR | 1=_
2* childhood 1 29-49 38-59 52-69 118-170
Teenager 9 42,2+2,0 56,3+ 3,9 69,9+ 2,7 168,6+ 7,4
g 32-49 39-72 56-79 124-187
Youth 9 48,8+ 2,9 62,2+ 4,4 74,2+ 4,9 185,4+ 8,7
34-59 42-79 45-87 118-222
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15 maturit 12 52,9+ 4,7 68,6+ 4,4 84,4+ 5,3 205,449,5
y 37-89 46-94 46-104 125-273
25t maturit 12 45,5+4,1 60,0+4,3 82,0+4,9 187,5+9,5
y 35-80 40-87 44-98 117-252
old 12 40,0+3,8 56,7+3,9 80,0+4,8 176,749,6
23-65 29-72 35-88 89-222
Senile 11 36,0+2,3 50,0+4,6 73,2+4,2 159,2+8,8
20-43 24-70 38-80 84-185
Note:
1.n - the number of the observations;
2.X+Sx — the middle arithmetic;
3.min-max — individual variability.
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Diagram 1. The density of the glands in proximal part of the urinary bladder
in different periods of the postnatal ontogenesis.

The density of glands in the walls of the urinary
bladder characterized by regionally features. As, in all
periods of postnatal ontogenesis the density of the
urinary bladder glands in distal part is more than in
proximal (diagram 1, 2). So, in the 1st maturity stage
the quantity of the glands in sm2 area of the proximal
part of the urinary bladder equal 4.1+ 0.5 (2-7) and in
distal part — 5,5+ 0,5 (3-8). The density of the urinary

Wave.arith.

bladder glands in proximal part of the newborn equal
10.0+ 0.4 (9-13) and in distal part — 12.6+ 0.5 (9-14).
This is one of the urinary bladder glands regional
feature. This is because in the distal part of organ
sphincters are located. As you know, in sphincter zones
of the tubular organs, nerves, vessels, glands and
lymphoid structures are densely located [2, 7, 13, 14].
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Diagram 2. The density of the glands in distal part of the urinary bladder in different periods of the postnatal
ontogenesis.
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Diagram 3. The percentage quantity of the alveoli departments of the urinary bladder glands in different periods
of the postnatal ontogenesis.

The gland has one or several initial secretory
divisions — alveoli departments (fig.2). 1% excretory
ducts begins from the alveolus. When they are
connected, a general excretory duct is formed, which is
directed to the integumentary epithelium, where it
opens with foramen on the surface of the folds and
between the folds. The connected alveoli formed the
alveolar departments. Different forms of glands are
distinguished depending on the quantity of alveolar
departments. The forms of glands in different ages of
postnatal ontogenesis are also different. So that, in 1%
maturity stage has organized one alveolus department
— 42,6 %, three - 17,1 %, four -13,5 % of the glands
(diagram 3). This feature of the urinary bladder glands
is characteristic feature of tubular organs [5, 6, 10, 12].

Thus the greatest variety of glands on quantity of
alveoli departments is that glands mostly form difficult

and typically for 1%t period of mature age when glands
with three alveoli departments make 17.1 % which is
authentic more than during all other periods. The
maintenance of glands with four and more alveoli
departments at this age, makes 13.5 % (from 8 to 17 %
individually). At the same time, at newborn of such
glands only 2.7 % (from 0 to 5), in the early childhood
— 3.0 % (from 0 to 4), and at the senile age, in 1.9 times
is less, in comparison with 1st period of mature age. It
is necessary to notice that at people of 1% period of
mature age percentage quantity of glands with one
initial department (42.6 %) is minimum, that is
essential less, in comparison as with newborn (in 2.1
times), and with senile age (in 1.4 times). This structure
of the glands of the urinary bladder is typical to the
morphology of small glands of tubular inner organs
[10, 12].

B man

® woman.

The length of alveoli departments (mm)

Newborn Early

1l

childhood

1st
maturity

Teenage old

Diagram 4. The length (mm) of the alveoli departments of the urinary bladder glands in different periods of the
postnatal ontogenesis.



Eepasutickuti Coro3 YueHbix. Cepus. meduyuHckue, buosiosudyeckue U xumuyeckue Hayku. #1(94), 2022 7

This feature of the glands of urinary bladder walls
in shape is also characterized by regionality, age and
individuality features. As general quantity of alveoli
and alveoli departments (with three, four and more
initial departments) of the glands in the distal part is
more than in proximal. The quantity of the parameters
of the urinary bladder glands has individual and age
changeability. The length and thickness of alveoli and
alveoli department in 1%t maturity stages of postnatal
ontogenesis are maximal. The boundary of variation of
the parameters of the urinary bladder glands is rather
wider in the maturity and senile stages. Connected with
biological activity of the people in the definite degree,
the quantity of the glands does not change in
comparison with elderly period in old stage.

Other morphological features of the glands of
urinary bladder are detected in the genital peculiarities.
In the teenager, 1% maturity and youth stages — in
reproductive periods of postnatal ontogenesis the
parameters of the measure and quantity of the urinary
bladder glands in the women have difference from men.
Thus, the quantity of alveoli and alveoli departments in
teenage period of postnatal ontogenesis in girls 1.3-1.5
times more with boys, and in 1% mature age in females
1.4-1.6 times more with men (diagram 4). This is
explaining by hormonal and the trophic effects of
estrogens in the reproductive period of postnatal
ontogenesis. According to the genital characteristics of
the small glands of the walls of the tubular organs [1, 3,
12], in these periods the parameters of the glands in the
women more from men.

CONCLUSION

The glands of the human urinary bladder glands
are characterized macro-microscopic peculiarities:

1. The glands in the walls of the human urinary
bladder in postnatal ontogenesis are characterized with
the age features. In the 1%t mature period of postnatal
ontogenesis, the quantity of the urinary bladder glands,
alveoli departments and their length, thickness
increase. After 1%t mature age periods at elderly and
senile ages an involution of glands is noted.

2. The glands of the human urinary bladder in
postnatal ontogenesis are characterized with the
individual features. The individual minimum and
maximum percentages of glands in the urinary bladder
gradually increase from the newborn period to senile
age.

3. Regional features characterize the glands in the
wall of the human urinary bladder. Our studies have
shown that the quantity and density of these glands are
less in the upper third of the bladder wall than in the
middle and lower third of all age groups in postnatal
ontogenesis. This concerns the location sphincters in
the lower third of the urinary bladder.

4. Genitally features characterize the glands of the
human urinary bladder. In reproductive periods of
postnatal ontogenesis, the parameters of the alveoli
departments of urinary bladder glands in the women are
more comparing to men.
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ABSTRACT

The new Corona virus disease 2019 (COVID-19) first presented in Wuhan, China. The virus was spread
throughout the world, causing a global health crisis. The COVID-19 pandemic poses a serious challenge to health
systems around the world. As one of the measures to prevent the spread of the virus, the Bulgarian government
has suspended the plan for scheduled operations, except for emergencies. However, in rare cases the disease might
be present with non-respiratory symptoms. The presentation of COVID-19 as a case of intussusception in children
is an atypical and rare phenomenon. Intussusception is the leading cause of intestinal obstruction in children under
4years of age. Viral infections are the associated etiology in most cases, SARS-CoV-2 thereby being a plausible
cause.

We present here a case of a 3-month-old male child who was admitted to hospital due, frequent vomiting,
food refusal, dehydration, recurrent severe abdominal pain and with currant jelly stool without fever.
Intussusception confirmed by ultrasound led to surgery. The child was tested for corona due to hospital admission
protocols during a pandemic. Surgical findings reported intussusception of the sygmoid colon, peritonitis, without
intestinal ischemia and mesenteric lymphoid hyperplasia. The COVID-19 infection was without respiratory
symptoms, and there was no need for the child to remain in department of pediatric surgery and was referred to a
special department for the treatment a COVID infection in children.

Some case reports introduced the presentation of COVID-19 as without respiratory symptoms in children.
Ubiquitous availability of corona virus and performing COVID-19 tests for children with intussusception can lead
to connection between them.

Keywords: COVID-19, intussusception, mesenteric lymphoid hyperplasia children, pediatric surgery.
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INTRODUCTION

From the first described cases of SARS-CoV-2
infection in Wuhan, China to date, there have been
numerous studies and reports on the mechanism of
infection and its impact on various human organs. The
virus spread rapidly around the world and caused a
global health crisis. The COVID-19 outbreak poses a
major challenge to global health systems. No effective
drug has yet been found to treat COVID infection [1,2].
Vaccination, social distance, and disinfection remain
the only scientifically proven means of prevention. As
one of the measures to prevent the spread of the virus,
the Bulgarian government has suspended the planned
admission of patients for hospital treatment, except for
emergencies.

COVID-19 generates a wide range of symptoms,
from completely asymptomatic patients to severe
manifestations mainly affecting the respiratory system,
such as pneumonia, respiratory failure, shock, or
multiple organ dysfunction. Gastrointestinal symptoms
such as diarrhoea, nausea and vomiting are also
common [3,4]. A recent study reported an increasing
number of patients with gastrointestinal manifestations.
There is already enough evidence of lasting
consequences following COVID infection. We are
talking about the so-called Post COVID syndrome, in
which a series of permanent defects of different organs
and systems other than the respiratory system are
described.

The gastrointestinal form of COVID-19 can
mimic almost any gastrointestinal disease, including
that requiring urgent surgical treatment [5,6]. The
manifestation of COVID-19 infection with a clinical
picture of intussusception in children is atypical and
rare.

Intussusception is the most common cause of
intestinal obstruction in infants, usually at 4 to 10
months of age [7]. We mean of intussusception when a
proximal segment of the intestine enters a more distant
segment. This is the most common cause of intestinal
obstruction in early childhood. The etiology of
intussusception is often idiopathic but is thought to be
largely due to the starting point created by mesenteric
lymph node hyperplasia [8].

Mesenteric lymph nodes increase with each
intestinal infection and can be a sign of neoplasm [9].

CASE REPORT

We present a case of a 3-month-old boy who was
admitted to the hospital due to frequent vomiting,
refusal to eat, dehydration, recurrent severe abdominal

pain and jelly stool without fever. According to the
hospital admission protocol during the pandemic, the
child was tested for COVID and showed a positive
result.

The physical examination showed:

eDeteriorated  general condition.  Relaxed,
sluggish and moaning. Reacts slowly to irritation,
afebrile with pale pink skin and visible mucous
membranes with signs of dehydration;

eThroat - slightly hyperemic palatal arches;

eRespiratory system - bilateral vesicular
respiration, without wheezing;

eCardiovascular system - rthythmic heart activity,
clear tones. Heart rate - 142 / min. sO2- 98-99%;

eAbdomen - at chest level, moderately swollen at
the expense of the upper abdominal floor;

eSoft-elastic abdominal walls and weakened
peristalsis. A digital rectal examination showed large
stools of blackcurrant jelly.

Laboratory tests showed the following results:

eHaemoglobin — 112 g/l;

eHaematocrit - 0.33 I/1;

eErythrocytes. — 3.97 T/1;

el cukocytes —12.7 g/l;

ePlatelets — 474 10"9/1;

oClotting time — 300 sec;

eglucose — 5.6 mmol/l;

eSerum creatinine - 20.0 pmol/l;

L]

eUrea —1.3;

eTotal protein - serum — 46.6 g/ 1;

eSerum albumin —31.8 g/ I;

oCRP—-554mg/1;

eSodium - 134.0 mmol / 1;

ePotassium - 4.74 mmol / I;

eChloride — 103.8 mmol / 1.

The intussusception was also confirmed by
ultrasound. Due to a long time from the beginning of
the complaints to the moment of hospitalization and the
presence of jelly stool, we switched to surgical
treatment.

Laparotomy revealed ileocolic intussusception
(Fig.1) in the right iliac fossa with multiple enlarged
mesenteric nodes, without intestinal necrosis (Fig.2).
Manual reduction of intussusception with Hutchinson's
maneuver and a typical appendectomy were performed.
lleopexy with single-row sero-serous sutures was
made.
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After surgery, the patient received conservative
therapy with intravenous rehydration, antibiotics
(ceftriaxone and amikacin), non-opioid analgesics,
proton pump inhibitor, and probiotic. His general
condition quickly improved.

The patient was discharged after 4 days of
successful diet progression, normal serial abdominal
examinations and monitoring of normal bowel
movements.

DISCUSSION

Well-known fact is that the disease mainly affects
the respiratory system. Many deaths are due to the
development of respiratory failure. However, other
clinical manifestations, including gastrointestinal,
should be considered. With age, the regenerative
capacity of the lungs gradually decreases, so that
children's lungs are better prepared to recover from
COVID-19[10]. The pathophysiology of

Figure 2. Enlarged mesenteric nodes, without intestinal necrosis

gastrointestinal manifestations is still unclear.
Numerous studies have shown that the gastrointestinal
tract may be affected by the SARS-CoV-2 virus, as this
pathogen infects host cells through the receptor for
angiotensin-converting enzyme 2 (ACE2), which is
expressed in various organs such as the intestines and
lungs, as well as the heart and kidneys[11,12].

The mechanism of entry of the virus into
enterocytes is through ACE2 receptors. After the
invasion, cytokines are released into the cell, leading to
inflammatory changes, microcirculation dysfunction,
which explains the clinical symptoms. On the other
hand, the gastrointestinal symptoms of COVID
infection are rare and are mainly limited to diarrhea or
vomiting [13,14].

A study of 452 patients infected with the SARS-
CoV-2 virus found that diarrhea (6.6%) and vomiting
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(5.8%) were much less common than fever (43.1%) or
cough (43.4%) [15].

Primary mesenteric lymphadenopathy is usually
characterized by lymph node enlargement in the right
lower abdominal segment without any established
primary etiology. In this type, there are no visible
pathological findings in imaging. It was discovered as
an accidental intraoperative finding in another case.
Secondary mesenteric lymphadenopathy occurs after
abdominal pathologies, such as appendicitis, various
viral or bacterial intestinal infections, inflammatory
bowel disease, chronic granulomatous disease,
systemic  chronic inflammatory diseases, and
neoplasms [16, 17].

Mesenteric lymphadenopathy may be the only
sign of a gastrointestinal form of COVID-19 infection
causing abdominal pain. This can mimic several
diseases and present itself as an acute surgical abdomen
requiring urgent surgical treatment [18].

In another case, we presented an 8-month-old girl
infected with the SARS-CoV-2 virus that mimicked
clinical symptoms of intussusception [19].

Enlarged mesenteric lymph nodes and accelerated
bowel movements may be a prerequisite for
intussusception [20].

We hypothesise that due to the current COVID-19
infection and known gastrointestinal manifestations of
SARS-CoV-2, our patient subsequently developed
intussusception due to mesenteric lymph node
enlargement in the terminal ileum.

CONCLUSION

There are increasing reports worldwide of
symptoms of COVID-19 infection outside the
respiratory system, especially in children. Very often,
the first manifestation of infection comes from the
gastrointestinal tract. Therefore, we recommend that
any patient in the emergency department be considered
potentially infected with the SARS-Cov-2 virus.

Many studies recommend SARS-CoV-2 testing
for children with gastrointestinal complaints that mimic
surgical conditions. Thus, it was possible to avoid both
complications of the disease and to stop the spread of
infection among the population and among medical
personnel in time.
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SUMMARY
The possibility of elastography in chronic vein disease of the lower extremities was investigated.
AHHOTAILIUS
Hccnienopana BO3MOYKHOCTB TIPUMEHEHHS HIACTOrpaceii Iy XPOHMISCKOH OOJIC3HN BeH HIDKHIX KOHCUHOCTEH.
Key words: chronic venous insufficiency (CV1), ultrasonography, elastography, fiber stiffness.
KiroueBbie cJioBa: XpOHHUYCCKAasA BCHO3HAasA HEAOCTAaTOYHOCTH (XBH), YJIbTpa3ByKOBasA AWAarHOCTHKA,

3J'IaCTOl"pa(1)I/I$[, KECTKOCTH KIICTYATKH.

AKTYyaJIbHOCTD IPOOIEMBI XPOHUYECKOH
60J1e3HN BEH HI)KHUX KOHEYHOCTEH ONpeenseTcs: Kak
ee BBICOKOM paclpoCTpaHEHHOCThIO, TaK M BecbMa

CEpbe3HBIMH  HJKOHOMMYECKHMMHM 3aTpaTraMH  IpH
JICYEHUU JIAHHOH [IaTOJIOTUU [1,2]. Ilo
MHOT'OYHCIICHHBIM SMHUIEMHOIOTHIECKUM
HCCIICIOBAaHMUAM, XpOHHMYECKHe 3a0oyieBaHHS BEH
BCTPEYAIOTCS IOYTH y  TIOJIOBHHBI  B3POCIJIOTO
HaceJICHHs, CONPOBOXKAAIOIINECS  OOBEKTHBHBIMHU
MpU3HaKaMu  MOPaK€HUs  BEHO3HOro  pycinal[l].
Tspkenmast ~ CTENEHb  NPOSIBICHHS  XPOHHYECKOM
BEHO3HOM HEJ0CTaTOYHOCTH (XBH):

JIUIOAEPMATOCKIEPO3, 3aXKMBIIAsl MIIM aKTUBHAsI s3Ba
nmeercss 'y 3% HaceneHus. Bapukosnas 0onesHs,
pa3NIWYHbIE  BPOXACHHBIE  AHOMAJUM  BEHO3HOH
CHCTEMBI HIDKHHX KOHEYHOCTeH, (prebomatuu, MOTyT
CHOCOOCTBOBATh PA3BUTHIO XPOHHYECKOW BEHO3HOM
HEJIOCTATOYHOCTH.

Knuamueckue nposisnenns XBH MHOr000pasHsl,
a TIPOBEACHME JUArHOCTHKM Ha paHHEH CcTaguu
HO3BOJISIET OblcTpee Ha4aTh JIeUeHUe u
MUHMMU3UPOBaTh 3arpatel[1,2] OgHMM HU3 cambIx
HIUPOKO  JOCTYNHBIX, HEWHBA3HUBHBIX  METOJOB
SBIISIETCS YJIBTPa3BYKOBOE UCCIIEIOBaHHUE.
VYieTpacoHorpadusi, MpuMeHsemMast IIpu UCCIeI0BaHUT
XBH, no3Bosisier BHU3yanu3upoOBaTh aHATOMHYECKUE

BapHaHThl CTPOCHMS BEH HIKHHX KOHEYHOCTEH,
COCTOSIHME KJIAllaHHOTO amlapara, paclpoCcTpaHEHHE
BEHO3HBIX PE(IIIOKCOB, a TaK JXK€ IaTOJOTHYECKHUX
MPOIECCOB MPOXOJAMUX B TpocBeTe BeH [3]. B
TE€4EeHHEe MHOTHX JIeT CTaJIH MHTEHCHUBHO Pa3BHBATHCS
pa3iIMYHbIE METOJBI YJIBTPa3BYKOBOI'O MCCIIEIOBAHMUS.
Honrmieporpadust siBIsSETCS XOPOUIMM  IOJCIIOPhEM
JUIsl AMarHOCTUMKM JTaHHOW mnartosioruu. braronaps eit
MBI MOYXEM OLICHUTh KaUeCTBEHHBIE U KOJIMYECTBECHHBIC
XapaKTEepUCTUKH KPOBOTOKa B BeHaX. HoBBIN meTon
anactorpaduy MOSBWICS OyKBaJIbHO JBaJIaTh JIET
Has3aJ ¥ 4Yalle WHCIONB30BAICA ISl  HAYYHBIX
HCCIIEJOBAaHUH. Onactorpadus- BHpTyalbHast
nanenanys [lepserit anmmapar - @uOpocKaH ompeaessit
KECTKOCTh TKaHEH C TIOMOIIBIO JO3MPOBAaHHOH
KOMIIPECCHH PYKOW Ha JAaTYMK, [TOITOMY HMEN DS
OTPaHUYCHUH. 3arem CapgazsH AL
YCOBEpPIICHCTBOBAN JAHHBIA METOJ], JIOTIOJIHHUB €ro
KOJIMYE€CTBEHHBIMHU XapaKTepUCTHKAMHU. 3t0
anactorpadusi CIBUTOBOHW BOJHBI (3JIaCTOMETPHS), TO
€CTh BUPTyaJbHas Ouoricusi. MHOTHE yJIbTpa3ByKOBBIE

anmaparsl OCHAIIIEHBI JTAaHHOM METOIHKOH.
HUccrienoBanue mo3BoiseT, He mpuoOeras K OHWOICHH,
YBUIICTh IATOJIOTUYECKUE W3MCHCHHUS, HaJUYUe

¢udposHoro mporecca. [4,5] Mbl MOKEeM OTCIICIKUBATH
JUHAMHUKY B HW3MEHEHHBIX TKaHIX, 3((HEKTHBHOCTH
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npoBoguMoil  Tepamuu. Ilpu  3TOM  HHKakas
crenuanbHas IOATOTOBKa He HyxHa. Ilostomy
anactorpdusi crana WHTEHCHBHO BHEJAPSTHCS B
MPaKTUYECKYIO JeSITeTIbHOCTbD. Buenpenue
YIIBTPa3ByKOBOMH anacrorpadun MO3BOJISIET
OOBEKTHUBHO OMPENEIUTh JKECTKOCTh ITOAKOKHOM
KIIETYATKH HIDKHUX KOHEYHOCTEH, Kak

JIOTIOJTHUTEbHBIA IPU3HAK MPSMO KOPPEIUPYIOLIEH ¢

KIIMHUYECKUMHU MIPOSIBJICHUSIMU XPOHUYECKOH
BEHO3HOU HEJIOCTaTOYHOCTH (MexayHapoaHas
knaccudukanus  kimaccos XBH  CEAP, 1994,

yuuThIBaroIIas KinHudeckue nposieienus (C- clinic),
STHOJIOTUIO (E- etiology), AHATOMHYECKYIO
mokanmm3anuio  (A- anatomy) wu martorenes (P-
pathogenesis) 3aboneBanus) [4,5]. Puc.1

BeHo3Hana
He[oCTATOYHOCTb

Knaccucpvakauwn

aaucs

Crec i Ranmne ohsaan  PyGeu nocne

=C)

OTkpbiTas

Puc. 1. Mexcoynapoonas kraccugurayus kiaccos X3B CEAP

Heasn HCCJIe0OBAHNSA. Hccnenosats
BO3MOKHOCTh IIPUMEHEHUS A1acTorpaduu y OOIBHBIX
C XpOHMYECKOW BEHO3HOM HENOCTATOYHOCTBIO U
JOTOJHUTE (hopMaTU30BaHHBIN TIPOTOKOJI
YABTPA3BYKOBOTO HCCIIENOBaHUS OOJBHBIX C JaHHOU
MaToJIOTMed METOJUKAMHU  3JaCTOMETPUM  TKaHEH
TOJIEHU ISl TOATBEPXKACHHUS HAJIM4YUs  CaMOTro

CHMIITOMa XPOHHYECKOH BEHO3HON HEIOCTATOYHOCTH,
a TaK jke CTETICHH TSDKECTH UMEIOLIETOCs MOPaKEHHUSL.
Martepuan W MeTOABI  HCCJIeIOBAHUS.
Oo6cnenoBano 52 mnammenra ( 12 sxenmwmH un 40
MY’K9MH, B Bo3pacTe oT 42 no 60 neT) ¢ pa3IuyHbIMI
KJIaccaMu XPOHMYECKOW BEHO3HOW HEJOCTaTOYHOCTH
ot C1 no C6 (xnaccudpukarms CEAP) (Ta6im.1.).
Tabmuna 1.

KosmmdecTBo 00c1e10BaHHBIX NAIMEHTOB C Pa3IUYHbIMH Kaaccamu XBH
ot C1 no C6 (knaccupukanus CEAP)

Knace XBH (xmaccuduxanms KomnuectBo
XKectkocTh m\k kiaetuaTku B KIla
CEAP) OOJILHBIX/ TIPOIICHT

Cl 4 (7,7%) 7-11
C2 11 (21,2%) 12-20
C3 14 (26,9%) 20-60
C4 14 (26,9%) 90-150

C5-6 9 (17,3%) 90-150

Bcem 0O0JILHBIM CHA4aJjo TIPOBOINIIOCH Pe3ysbTaThl HCC/IET0BAHHS.
coHorpadudeckoe  pyTHHHOE  WCCIICJOBaHHE B [Ipu pyTHHHOM YIIBETPa3BYKOBOM HCCIEOBAHUH B

MOJIO)KEHUU Jie)Ka W BO BTOpPOMl MOJIOBUHE JHS
yIbTpa3ByKoBbIM ammapatom GE vivid s6 nuHeiHbIM
IaTYUKOM ¢ yactoToii 10-12 MTI'm,.

B B-pexume OIEHUBAIM COCTOSSHUE KOXU U
MOJKOKHOHU KieT4aTku Oeapa u ronenu. [Ipu Hamuanu
M3MEHEHHBIX TKaHEH JaHHBIX 00JacTell 00s3aTesbHO
CpPaBHHMBAIM C KOJUIATEPaJbHBIMH OOJIACTAMH Ha
JIpyrod KOHEYHOCTH. B 1aHHOM pexume Mbl
OLICHUBAJIM TOJILIMHY KOXH, MOJAKOXKHOW KJIETYaTKH,
HAIIMYHIO0 WM OTCYTCTBUSA TUPPEPESHINPOBKU CIIOCB,
CTPYKTYPY, 9XOT€HHOCTb.

HccnenoBanue TkaHeill B pexume siactorpaduu
C/IBUTOBOIM BOJIHOW BBINOJHSJIOCH Ha ammapare GE
logiq s8, 6e3 crenuansHOM TOATOTOBKH, HO BO BTOPOi
1noJIoBUHe JHA. Kaxnplil ynbTpa3ByKOBOW CKaHeEp
MMeeT CBOIO IIKaJTy KapTHUPOBAHMS 3JaCTUYHOCTH. B
HallleM CcIy4ae MSATKHe, HEIOPaKeHHbIE TKaHU
KapTHPOBAINCH PAa3HBIMHA OTTEHKAMH OT TOJIyOOTo 110
CHHErO, B TKaHSIX BBICOKOH IUIOTHOCTH BIUIOTH [0
OTTEHKOB KPacHOTO.

B-pexxume y  maumentoB ¢ kjmaccom  Cl
BU3YaIM3UPOBAJINCh HEU3MEHEHHAs! KOXa, TOJIIMHON
or 1,8 mo 2,3mm. IlogkokHas KieTdaTka ObLTa IO
CTPYKTYpE OJHOPOAHOW, MOBBIIIEHHON 3XOr€HHOCTH.
I'pannna  Mexay  clossMH  pOBHas,  4eTKas
BU3YJIM3UPOBAIACh Ha BCEM MPOTSKECHHUH.

B 60% cnydaes, y 6onbHBIX ¢ Kiaccom C2 mpu
HCCIICIOBAHIH BOKPYT BAapHUKO3HO-U3MCHEHHBIX BEH
(TTapaBeHO3HON KIIETYATKE) BU3YATH3UPOBAJICS OPEOT
BBICOKOH 3XOT€HHOCTH, TOJIIHHON oT 2,3 10 4 mMm. B
pexxume 3mactorpaduu  KECTKOCTh HEU3MCHEHHOM
KJIETYaTKH Oellpa M TOJCHU KJIETYATKH Yy OONBHBIX C
kmaccamu  Cl- C2  cocrapuia 7-11 «klla w
KapTHPOBalach CHHE-TOIyObIM 1BeTOM. B B-pexxumey
nanueHToB ¢ kimaccoMm C3 koxka JIOIUPOBaNach B BHIIE
HEPaBHOMEPHO YTOJIIEHHOTO OJHOPOJHOTO CJOS OT
2.8 JI0 3,4MM., cpenHei 9XOTreHHOCTH.
CoHorpaduueckne  W3MEHEHHS B  TOJKOXKHOM
KJIeT4aTKe OBUTM pa3HOOOpasHbl W 3aBUCHIIH OT
CTETICHU BEIPAXKEHHOCTH OoTeKa. JnddepeHmpoBka Ha
ciou ucuesana. [Ipu HapacTaHuK OTeKa JOLUPOBAIUCH
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HEpaBHOMEPHBIE  aHADXOIEHHblE  JIaKyHbl.  IIpu
anactorpadun XBH knacca C3 KeCTKOCTh KJIETYATKU
coctaBuna 20-60 klla u kapTupoBaiace OT Toxy0o0ro
Jo  oxkenroro  mBera. Ilpu  cepo-mIKaJbHOM
UCCIIEIOBAaHUM y TaluMeHToB ¢ kiaccom C4 ¢

ABJICHISIMA ~ THNEPIMIMEHTAMM W WHIYPALWH,
W3MECHEHHBIC TKaHH BH3YQJIU3HPOBAINCHB  BHUIE
HEOHOPOJHOH IO CTPYKType U  IOBBILICHHOH
9XOTCHHOCTH, C WCYE3HOBEHHEM TPAHUIBI MEXKIY

ciosmu. [Ipu Tpodudecknx HapyImIEHUSIX, Ha TPAHHIE
KO)KH W TIOAKOXXHON KIIETYATKH BU3YaTU3UPOBAJICS
cloil B BUAE NOHWKEHHOW 53XOIeHHOCTH WM
aHAXOreHHOW mnojocku. B 8% ciydaeB BBIABISIIUCH
TUIEP3XOreHHbIE BKIIOUEHUS 110 TUITY KaJIbI[UHATOB. B
pexume anactorpagun XBH kmacca C4 kecTKOCTh
KJIETYATKH ONpeAessiach B 3HadeHus1x oT 90 u Gonee
kl[la., kxapTupoBaHMe OT JKEITOIO 1O OTTEHKOB
KpacHoro. B B-pexmnme OompHBIX ¢ Kinaccamu C5-6
TKaHU JIOLMPOBAIMCH B BHJE THUIOIXOTE€HHOTO
HEPAaBHOMEPHO YTONIIEHHOTO CI0s, C OTCYTCTBYIOILEN
1 hepeHInpOoBKON HA KOXKY M MOAKOXKHO >KUPOBYIO
KiIeTdaTKy. B Mectax ¢ Hambonee BBIpa)KCHHBIMHU
TOQUYECKMMH HM3MEHECHUSMH, Ha TPaHHULE KOXH U
MOJKOKHOW KJIETYATKH TAKXKe BBIABISUICS , HO Ooiee
HIMPOKUM CJIOM TUIO3XON€HHOW WM aHIXOICHHOHU
MOJIOCKH, BU3yaJIU3UPOBAIACh HepaBHOMEpHas
JUCTalbHas aKyCTHUECKasi TeHb OT CKIEPO3UPOBAHHON
kineryatku. [lpu smactorpadunn XBH kmacca C5-6
JKECTKOCTh KJIETYATKU OINpPENENAIach B 3HAYCHHUAX OT
90 u no 150 kIla., kapTupoBanack pa3HbIMU OTTEHKAMU
KpacHOTo.

BeiBoabI: Takum o0pazom, MIPUMEHSISI
anacTorpauio y MarueHTOB ¢ XPOHUIECKOI BEHO3HOH

VK 614.258
TPHTH 76.01.14

HEIO0CTaTOYHOCThIO, MBI TIOTOIHSIEM
(opMaM30BaHHBIM  TPOTOKON  YJIBTPA3BYKOBOTO
HCCIENOBaHUs OOJBHBIX C JaHHOM I1aTOJIOTHEH.
IIpumeHeHre METOAMKH BJIACTOMETPUHU MO3BOJISAET
MOJIy4YUTh 00BEKTUBHBIE TIPU3HAKU MPSIMO
KOPpENUpPYIOMNEe € KIUHHYECKIMH TIPOSBICHUAMHA
XPOHUYECKON BEHO3HOW HEJOCTATOYHOCTH.
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AHHOTAIMUS
CoxpaHeHHe 3710pOBbsI pa0OTAIOMINX SIBIAETCS aKTyaJIbHBIM BOIIPOCOM NMPOQHIAKTHYECKOH MEAMIUHBEL B
CTaThe IOJHUMAETCS NMPOOJEeMa ONTUMM3AIMK CHCTEMBl OKa3aHMS MEAMIIMHCKOW IOMOIIM TPYJOCIIOCOOHOMY
HACEJICHWIO Ha OCHOBE aHAIM3a 3apyOE)KHOTO OMBITA IO BHEAPEHHIO KOPIIOPATHUBHBIX IPOTPAMM YKPEIUICHUS
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340POBbs, COTPYAHUYCCTBA YaCTHBIX Kopnopaum‘/i 1 rocyaapCTBa, COKpallCHNA 3KOHOMUYCCKUX MMOTEPh 3a CUCT
CHIDKEHUS ITOKazaTesiell 3a001eBaeMOCTH ¢ BPEMEHHOH yTpaTol TpyaocrocoOHOCTH.
ABSTARCT
Safekeeping of workers' health is a pressing issue in preventive medicine. The article deals with the problem
of optimizing the system for providing medical care to the employable population based on the analysis of foreign
experience in the implementation of corporate health promotion programs, cooperation between private
corporations and the state, reducing economic losses by reducing the incidence rate with temporary disability.

KiroueBble cioBa:
HaCeJICHHe, KOPIIOpaTUBHAS MEIUIINHA.

OpraHu3alys 3IpaBOOXPAaHEHMS,

npopuIakTHIecKass MeTulnHa, paboTaromiee

Key words: healthcare organizations, preventive medicine, working population, corporate medicine.

3/I0pOBbE HACETCHUS, MTyXOBHOEC U (PH3MUCCKOE
Onaronosydue KaXkxa0ro rpakaaHiHa SBISIETCS OJHUM
U3  OCHOBOIOJAralomux  (akTOpoB  COIHMAIBHO-
9KOHOMHYECKOTO pa3BUTHsI CTpaHel. Ha 3m0poBbe
YeJoBeKa BIIMSET MHOXECTBO (DaKTOPOB — YPOBEHBb
pa3BUTHS SKOHOMHUKH, COLMAJIbHBIN u
npo¢ecCHOHANBHBIN CTaTyC YeJoBeKa, 00pa3 >KH3HH,
COCTOSIHUE OKpYXalollel cpelpl U Jaxke CceMeilHoe

[I0JI0’KEHHE. Hemorpaduaeckas CUTYyaIHs B
Poccuiickoit ®enepauuun, HaumHas ¢ 1992 ropa,
XapaKTepu3yeTcs CHIDKEHHUEM YHCIIEHHOCTH

HaceJleHHA. B yCloBHAX Ienomysiuy NepCHeKTHBbI
YBEIMYCHUS KOJIMYECTBA TPYAOCIIOCOOHOTO HACEICHUS
SBISAIOTCST meccuMuctuanbiMu [9, C. 28]. B cBs3u ¢
3TUM COXPaHEHHE 340POBbS PabOTAIOIET0 HACEIECHUS
KaKk HSKOHOMMYECKOH OCHOBBI OOIIEecTBa SBIAETCS
aKTyaJbHOH 3amaucii mpoHUIaAKTHYCCKONH MEAHUIINHBI.
OcHOBOW 3(PQEKTHBHON OpTraHU3AIMH METUIIMHCKOM
NESATETPHOCTH SBISCTCA BHEOPEHHE COBPEMEHHOTO
MEHEe[DKMEHTa Ha 0a3e KOMIDICKCHOTO —aHaju3a
3apyOe)KHOTO OIBITa OpPTaHW3ALWU W YIPABICHUSA
CHUCTEMOW 3IpaBOOXpPAHEHUS M €ro aJalTalud K
cnennpuke Poccuiickolf MPOMBINMUIEHHONH METUIIHEL
[5, C. 812].

OnHO¥ U3 OCHOBHBIX MPUYHH CHIDKEHUS 37J0POBbS
paboTaroIero HaceJIeHUs SBISETCS HECOOIoIeHNE
TMTHEHUYECKUX HOPM B PE3yJIbTaTe HECOOIOICHHS
MPOU3BOJICTBEHHO AUCIMILUIMHBI, TPEOOBAHUN TEXHUK
6e3omacHocTH. Ha ycnoBus M oXpaHy TpyAa BIUSIOT
SKOHOMHYECKOE TIOJ0KCHHE OpTaHM3alliH, YPOBEHBb
TEXHOJIOTHIHOCTH MIPOU3BOJICTBA, COCTOSTHHE
MaTepHabHO-TEXHHIECKON 0assl, a TaKxKe
SKOHOMHUKO-TIPaBOBBIE ~ MHCTUTYTHI 110  3alllUTe
paboratommx. [lo mamapiM BO3, cBemie 100 000
XUMHYECKHX BemiecTs, okoyo 50 dusnueckux u 200
OHMOIOTHYeCKUX ¢akxTopoB, OKOJIO 20
HEeONaronpusaTHBIX ~ 9PrOHOMHYECKHUX  YCIOBUH |
CTOJIBKO JK€ BHJOB (DM3MYECKHX HATPY30K Hapsay ¢
6eCcUYNCICHHBIMU NICUXOJIOTHYECKUMH M COI[HATEHBIMHU
npobiieMaMu MOTYT OBITh BpEIHBIMH (haKTOpaMH M
MOBHIIIATh PUCK HECYACTHBIX CIydaeB, OOJNE3HEH WiIn
CTpecCc-peaKkuuii, BbI3bIBATE HEYJOBIETBOPEHHOCTb
TPYyZOM M HapylaTh Onarononyuue denoseka [3, C.
11]. B pesynbrare cHWXEHHUs pabOTOCIIOCOOHOCTH
HaCeJIeHUs BO3HUKAIOT SKOHOMUUYECKUE noTepu 10 10-
20% OT BaJOBOIr0 HAllMOHAIBHOTO Npoaykra. OHaKO
MPOTPaMMBI OXPaHBl U MEAWIMHBI TPyJa MO3BOJISIIOT
YMEHBIINUTh oTepu pabounx JeT 110
podecCHOHANTBHON HETPYI0CITOCOOHOCTH.

B cocTtaBe mpOMBIIUIEHHBIX KOPHIOPAUi pa3HBIX
CTpaH  OTCYTCTBYeT  CHCTEMa  BEIOMCTBEHHOI
MEIUIMHBI, TakuM  oOpa3oM  B3aMMOJEHCTBHE

OCYIIECTBIISIETCS TMOO Uepe3 MPHUBJICYCHUE CTPAXOBBIX
KOMIaHuH, Jmbo mytem ayrcopcunra. Kak mpaBuio

paboTonmaren OepeT Ha cebd pacxomsl IO
MEIUIIMHCKOMY CTPaxOBaHHIO, KOJINUECTBO
BO3MOXKHOCTEH IPU 3TOM 3aBUCHT OT KOPIIOPATUBHOMN
KyJIbTYpbl ~ KOMIIAaHHM,  CTEHEHH  COLMAIbHON
OTBETCTBEHHOCTH Om3Heca, (PMHAHCOBBIX
BO3MOXHOCTel ~ opranm3aumun ¥ T.4. OpjHAaKo

CYIICCTBYIOT W TOCYAAapCTBEHHBIC OpraHW3aldH, B
3aJa4d KOTOPBIX BXOTUT KOHTPOIb MEIUIITHCKOTO
obecriedeHns  pabortaromiero  HaceJeHus.  Tak,
Hanpumep, B CIIIA 3Ty QyHKIHIO BHIIONHSIOT ClIyk0a
OXpaHbl 37I0POBBS, HAXOJIAIIASICS HAa MPENNPHUITHIX.
WX nesTenbHOCTh perlaMeHTHPYeTCs MOJIOKEHUSIMU,
HallMOHAJIPHBIMH ~ 3aKOHOJATENIbHBIMH ~ aKTaMUu U
Konpennueit 161 MOT «O cnyx0ax THTHCHBI TPYIa».
Takum o0Opasom obecreunBaeTcs paboTa Ciyx0
TUTHCHBl TpyJa M JPYTHX OpraHu3aldid, B YbH
00s3aHHOCTH BXOAWT OpPTaHW3ALUUs MEIUIIMHCKOTO
obecrieyeHHSI. Kax €BpOINEUCKUIL pUMep
KOPIIOPATHBHOM MEIWIWHBI MOXHO PacCMOTpPETh
OpTaHU3AIMI0 OXPaHBI 3TOPOBBS MEPCOHATA BO BPEMs
CTPOUTEILCTBA OJMMITHICKIH 00bekToB B JIOHIOHE, a

takke  Kpoccpeitma.  IlpeacraBuTenu  Ciry»xObI
IPOBOJIMIIM  CAHUTAPHO-TIPOCBETUTENBCKYIO PadoTy,
OCYLIECTBIISUIM ~ aHAJM3  COCTOSIHUSL  3JI0POBBS

HepcoHana, ObUIO OpPraHU30BaHO OKa3zaHHE CKOpOii
MEIUIIMHCKOW W aMOyJIaTOpPHO-TOJUKIMHIUYECKON
noMomy. Taxke ObUTH NPOBEICHBI MEPONPHUATHS IO
Tporiarafzie 30poBoro odpasa *xu3HU. B pesynbrare
ymanock coxpanuth 200 000 paboymx gacoB 3a cyeT
YIYYIIEHUS] COCTOSHHS 370pOBbS PAOOTHUKOB, YTO

MO3BOJIMJIO  OKYIHUTHCSA  COJNCPKAHHIO  CITY>KOBI
310pOBbs [7].
I'naBHOM 3aJadei TIISE BCEX CHCTEM

3paBOOXPAHEHUS SIBIISIETCS CHUXKEHHE DACXOJ0B HA
MEIUIIMHCKOE OOECIeYeHne IyTeM KOHTpOId 3a
OpPraHM3allMOHHBIMM  pEeCcypcaMu  3paBOOXPaHEHUS
DY COXPAaHEHUHM BBICOKMX CTaHJApPTOB OKAa3aHUs
MeIUIMHCKOH nomoIy. CHCcTeMBI 3paBOOXPAHEHUS B
Poccun 1 3a py6exoM BO MHOTOM OTIIMYAIOTCSI, OJTHAKO
MHOTH€E IPOOJIEMbI MEANIIMHCKUX OPTaHU3AIMH UMEIOT
obmue yepTbl. Ha paHHBIA MOMEHT OJHUM W3

aKTyalbHbIX  BapHaHTOB  pPa3BUTHUS  CUCTEMEI
MIPOMBIIIIEHHON MEAHUIUHBI SIBIIIETCS
roCyAapCTBEHHO-YaCTHOE HapTHEPCTBO (41,

KOTOPBII YCIIEIIHO MPHUMEHSETCA 3a TPaHuIe. DTOT
MEXaHH3M CIIOCOOCTBYET TIOBBIIICHHI) KadyecTBa
MEIUIMHCKHAX YCIIyT, JOCTYITHOCTH
BBICOKOTEXHOJIOTUYHBIX METOMOB JIeueHus1. Muposas
MPAaKTUKa MOKAa3bIBACT, YTO TAKOEC COTPYIHHYCCTBO
Oonee 3(G(EKTUBHO, YeM YHUCTO TOCYJAPCTBCHHOE
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3apaBooxpaHeHue. Tak O 4aCTHBIX MEIUIIMHCKHX
opranuzanuii B ['epmanuu 3a 10 et yBennuunnacs ¢ 4%
10 22%, 4T0 B CBOIO O4Yepelb CBS3aHO C HU3KOH
3¢ PEKTUBHOCTHIO TOCYAAPCTBEHHBIX KIMHUK. OIBIT
l'epmanuyn sBiseTCSl OJHUM M3 HamOoJiee YCHEUIHBIX
MPUMEPOB pEOpTaHM3alid 3ApaBooxXpaHeHus [12,
C.315].

Crnemyer OTMETHTh, YTO B HACTOSIIECE BPEMS B
3apyOeXHOM 3/1pPaBOOXPAHCHWH TOSBMIACH HOBAs
KOHIIETILIS LIEHHOCTHOOPHEHTHUPOBAHHOTO
3npaBooxpanenus (L{O3), kotopas ¢poxycupyercs Ha
Ka4yecTBE MPEAOCTABISIEMbIX MEIUIIMHCKUX YCIYT IPU
onpezaenenHoM ypoae 3arpat [10, C. 620]. Ogaum u3
MPUMEPOB YCIEIHOTO (DYHKIMOHUPOBAHHUS SBIISIETCS
kommannst CCM. Ona chnenuanusupyercss Ha
MEIULIUHCKOM 00CITyKUBaHUU yAJICHHBIX
NpeANpUSATHH, Tpeaaras, Kak TelleMEeIUIUHCKIE
YCIOyTH, Tak W 3BaKyalWIO CIICIHAIN3NPOBAHHOMN
Opuramoii B cimydae HeoOxommMoctH. B mepeueHn
YCIYT TaK )K€ BXOAAT M PETYJSIPHBIE METULINHCKHE
ocMoTpel. Ha nmaHHEINT MOMEHT OHH paboTaloT B 5
CTpaHaX MHpPa M peanu3yloT 3(QQEKTUBHYIO MOJEIb

YOpaBIEHUS MEAMLMHCKUMM aKkTHUBaMH Ha 125
npeanpustuax  [1].  be3sycmoBHO 3TO  BechMa
aKkTyajgbHas  MporpaMMa, TaK KaK  COIJIACHO

HCCIICIOBAaHUAM, IIOCBAIICHHBIM COCTOSIHHIO 3/10POBBSI
pabOTHHUKOB Kpaiinero Cesepa, YPOBEHb
3a007IeBa€MOCTH Yy JIIOZEH, HMEIOIIUX «CEBEpHBIN
cTax», Boime Ha 50% u Gonee. YpOBEHb MEPBUYHOM
3a0oneBaeMOCTH MO OO0pamaeMocTd B Tpymme ¢
«CEBEPHBIM CTAXKEM» JI0 MATHU JIET cocTaBisieT 346,6%o
U yBEIUYUBACTCA II0 MEPE POCTa CEBEPHOTO CTakka,
nocturas 592,6%o B Tpynme paOOTHHKOB C CEBEPHBIM
ctaxem Oomee 15 mer [8, C. 14]. B Toxe Bpems
COOTHOIIIGHHUsSI Bpaded M CpeIHEero MEeIUIMHCKOTO
MepcoHasia B CeJIbCKOW MecTHocTH — 1:7, 4TO
OKa3bIBaeT CYUIECTBEHHOE BIIMSHHE Ha KadecTBO
MEIUIUHCKONH moMom. B cBs3u ¢ 3TuM Ha (oHe
CHIDKEHHS TIOKa3aTelIs MepBUYHON 3a00JI€Ba€MOCTH T10
obpamaemoctu (774,3 ma 1000 sxuteneif), pacreT
pacmpocTpaHéHHOCT 3aboneBanuid - 1349,0 ma 1000
JKUTEJCH. DTO TOBOPHT O TOM, YTO MPOHCXOIHT
HAKOIICHUS XPOHHYECKOW TIATOJOTHH, YTO MOXKET
MPUBECTH K OO0Jiee TSDKEIOMY TCUCHHIO 3a00JIeBaHUIO
WM Jaxe K JeraibHoMy ucxoay [6, C. 32]. Menee
CHENHANTN3UPOBAHHYIO mporpaMMmy — Ipeajaraet
kommanust TotalAccessMedicalU.C., onu ysepsior,
9YTO HCIOJIB30BAaHME MX MPOTPAMMBI  TIO3BOJUT
3HAYUTEIBHO COKPATHTh PACXOJbl HA MEAMIMHCKOE
obecrieyeHre pabOTHHUKOB, a TAKXKe MTOBBICSAT NMPHOBIIH
npeanpusaTuax [2].  be3ycioBHO, KOpHOpaTHUBHAS
MeIHITIHA 32 py0ekoM TOJIB3YeTCs MOMYJIIPHOCTRIO. B
9TOM CBsA3M OBUIM  peajM30BaHbl  IMPOEKTHI IO
MIMPOKOMAaclITAOHOMY ~ COKpAallleHHI0  pacxoJoB,
00€eCIIeUeHNIO YCTOMYMBOTO PAa3BUTHS U ITOBBILICHUS
3¢ dhexTUBHOCTH B cpepe 3apaBOOXpaHCHHUS, OCHOBHOU
LEIIbI0 KOTOPBIX OBUIO COXpaHEHHUE MPEXHEro oobema
M Ka4ecTBa MPEIOCTABISAEMBIX MEIWIINHCKUX YCIyT
0e3 TpUBICYCHHS JIOTIOJIHUTEIBHBIX  JIEHEKHBIX
CpE/ICTB, 3aTpayMBaEeMbIX Ha HUX WM, [0 KpanlHeu
Mepe, OCTaBIiAd HMX Ha IMPEXKHEM YpOBHE 3aTpaT
[11, C. 394].

KoHrakr rocymapctBa u Ou3Heca B IUIaHE
obecrieyeHns] MEIMIIMHCKON MOMOLIBIO HEOOXOJUM B
000 cTpaHe ¢ PHIHOYHOM 3KOHOMHKOH. OJHaKo
MOpOit MacuITaObl BHIJENSEMbIX HA 3TH LEJIH CPEACTB
OKa3bIBAIOTCSl 3HAUMUTENILHO OrpaHHYeHbl. B cBA3M C
9TUM Heo0XOIMMa Takas CHUCTEMa OpTraHU3aIn|
MEIUIMHCKOTO OOCIYyKMBaHHS, NP KOTOPOM TaKoi
OW3HEC OKaXeTCs pPEHTa0eTbHBIM W CIIOCOOHBIM
MIPEAOCTaBIATh ~ KAueCTBEHHYI0 M JIOCTYITHYIO
MEIUIIMHCKYIO TIOMOMIb paboTaromuieMy HaceneHuo. C
LENbI0 ONTHUMH3AIMH PAcXOJOB  IPOMBIIIICHHBIX
NpeANpUsATHA  Ha  MEAMIMHCKoe  olecrieueHue
pa3zpabaTbIBalOTCd  paslM4HbIE  YIpaBIEHYECKUE
texHosoruu. Tak B CIIIA 6blia mpuHATa IporpaMma
10 «YCTPAaHEHMIO TPEUIMH B KAueCTBE MEAUIUHCKHUX
yeayr». Wucrtutyr meauuumsbl CIIA  ony0imkoBan
MaTepHuabl, B KOTOPbIX KOHCTaTUPOBAJICSA POCT UuciIa
JIETAJIBHBIX CIIyJacB B CTPaHE MO MPUYMHE BpauyeOHBIX
omrOOK TIPH MPOBEACHUH JIeYeOHO-TUATHOCTHIECKUX
MEpONPUATHH W MpEeAarajich METOABl KOPPEKINU
curyauuu [4, C. 340]. Taxke ObUT COPMHPOBAH Psif
JIOKYMEHTOB Ha ocHoBe ctanfaptoB MCO cepun 9001,
KacaloIMXCsl MOCTOSHHOIO YIydYIeHHs KadecTBa
yUpeKACHUI 31paBoOOXpaHeHHs. DTO CIIOCOOCTBOBAIO
YIy4IIeHUIO KauecTBa MPOAYKIUH U 3KOHOMUHU
pecypcoB.  OcCHOBOMOJAraromied  IeIbl0  3THX
MIOCTaHOBJICHUH cTaso OKa3aHMe Hay4HO-
MIPAKTUYECKON IOMOIIM CHCTEMa 3APaBOOXPaHEHUS
CILIA, a Taxxe MOCTPOEHHE CHUCTEMBl MEHEIKMEHTa
KagecTBa. [IOBBICHTH YCHIEIIHOCTh YUYPEXKICHUH Ha
pPBIHKE MEIWIUHCKUX YCIOYr YAAlIoch 3a CYET
YBEIHMUYCHUS ¢buHAHCHPOBaHUS, obecrieueHus
JIEKAapCTBCHHBIMH ~ CPEICTBAMH. OTO  ITO3BOJHIO
YBEIMYHUTH YUCIO OOCITYKMBAa€MBIX MAIMEHTOB U TEM
CaMbIM CIO0COOCTBOBANIO MOBBIIIICHUIO
KOHKYPEHTOCTIOCOOHOCTH. Bsenenue YETKHUX
CTaHIAPTOB,  PETIAMEHTHUPYIOUIUX  UIUTEIHHOCTD
npeObIBaHUs OOJNBHBIX B CTAI[HOHApe, IO3BOJIMIO
CHM3HTH 3aHATOCTh KOMKO-MECT, IIPH ITOM He 3aTPOHYB
Ka4ecTBa, OKAa3bIBAEMBIX YCIYT.

AHanu3 3apy0eKHOTO ONBITa IO BHEAPEHUIO
YNPaBICHYECKUX  MPAKTHK,  HCIONB3YEMBIX B
MEXIYHApPOAHBIX  KOPIOPALUSIX, TOBOPUT O
BO3MOXKHOCTH CHIDKEHHUS M3/IEPKEK Ha MEIUIMHCKOE
obecrieuenne pabOTHHKOB TIPEATIPUATHH.
Ontumu3zanus CHCTEMBI OXPaHBbI 3/10POBbA
paboOTHHKOB BO3MOXHA JHUIIb T1pu 3ddekTuBHON
KOOpAMHAIIMK YCHIHMH OOIIecTBa B IIEJIOM, 3a CUET
B3aUMOJIEICTBUsI ~ OM3HECa C  TOCY/AapCTBEHHOM
BJIACTBIO. [[J151 MOCTHIKEHNS JaHHBIX 1eIeH HE00X0IUM
KOMIUIEKC Mep, aJalTHPOBaHHBIX K crenupuxe
HallMOHAJIBHOM CUCTEMBI 3/JpaBOOXPAHEHUSL.

Cnucok 1uTepaTrypsl:

1. Centre of  corporate  medicine /
OdunmansueriicaiiTCentre of corporate medicine. URL
: Center of corporate medicine (globalccm.com)

2. Total access medical U.C. /
OdunnmanereriicaiitTotal access medical U.C. URI:
Direct Primary Care Philadelphia | Total Access
Medical

3. AunpabekoBa A.A., 6paeB C.A., A)kuMeToBa

I''H. Pomp mpoQmiakTUYECKOW  METUIMHBI B


https://en.globalccm.com/
https://www.totalaccessmedical.com/
https://www.totalaccessmedical.com/

Eepasutickuti Coro3 YueHbix. Cepus. meduyuHckue, buosiosudyeckue U xumuyeckue Hayku. #1(94), 2022 17

COXpaHEHHMHU 3/10pOBbs PabOTAIOIIEro HacejeHus //
EBpasuiickuii coro3 yuensix. - 2020. - Ne4. — C. 8-13.

4. EpmakoBa C.D. MonepHuszanus
3/[paBOOXPAHEHUS: MIPOLIECCHO-OPHUEHTHPOBAHHAS
cucrema yrnpasnenus. — Saarbrucken: LAP LAMBERT
AcademicPublishing, 2012. — 340 c.

5. Epmaxkosa COo, CanpHIKOB AA.
B03MOXXHOCTH ~ HCHIONB30BAaHUA ~ MEKAYHAPOIHOTO
ONBITA YIPABIEHUS CHCTEMOH 3paBOOXPAHCHUS,
BKJIIOYasi TOCYJapCTBEHHO-9ACTHOE MAapTHEPCTBO U
aytcopcuHr // Poccuiickoe mpeanpuHAMAaTENECTBO. —
2016. — T. 17. — Ne 6. — C. 811-822. — doi:
10.18334/rp.17.6.35063

6. Kamae U.A., bynanos JI.I'., Kontesa JL.H.,
I'pu6 M.H., IlepeBesenneB E.A. HcnonbzoBanue
ABTOMATH3MPOBAaHHBIX HMH(MOPMALIOHHBIX CHUCTEM B
YIpaBJICHUHM 37pPaBOOXPAaHEHHEM Ha PErHMOHAILHOM
ypoBHe // IlpobGieMbl cOIMaNbHON  THUTHEHBI,
3paBOOXPAHEHUsI U UCTOpUM MeauuuHbel. — 2008. -
Ne3.- C.27-29.

7. Marepuansl MeXITyHapOIHOH KOH(EPEHIHH
«9¢pdexTrBHOE 3/[paBOOXPaHECHHUE: COILIMATIBHO
OPHEHTHPOBAHHbBII ousHec - Oynyuiee
MIPOMBIIIJIEHHOW MeauiuHb, 23 anpens 2014 r.; B
pamkax «3bheKTHBHOTO 3/IpaBOOXPAHEHUS

VK 617.3
TPHTH 76.29.41

OOCYIIMITH CETEBOC B3aMMOJACUCTBHE [DJICKTPOHHBIH
pecypc] // PAHXuI'C. — 2014. — 24 mapta. — Pexxum
noctyma: http://www.ranepa.ru/sobytiya/novosti/3315-
setevoe-vzaimodeistvie 2

8. IlepeBeseHeB E.A. OcobeHHOCTH
3a00JI€EBAEMOCT W CHCTEMBI  MEAWIMHCKOTO
obecriedeHnsT pabOTHUKOB Ta30BOH MPOMBIIIUICHHOCTH
// MenuumHcKkHiA anbManax. — 2017. - Ne6 (51). —
C. 12-16.

9. Ilepesesenne E.A. CocrosiHEE 3710pOBBS U
MyTH ONTHMHU3AIMH MEIUIMHCKOTO 0OOecnedeHus
TIOJIPOCTKOB - YUYAIUXCsl MTPOPECCHOHATBHBIX yUHITHUIL]
u TEXHUKYMOB arpoNpOMBIIIIEHHOTO
pailoHa.:quc..kaHA. Mel. Hayk. -Ps3anb, 2009. 151 c.

10. Tloptep M., Taiicbepr D. IlepeocMbicieHue
cucTeMbl 3apaBooxpaHeHus. — Kues: MznarensctBo
Anexces Kamyctsl, 2007. — 620 c.

11. PomanoB A.U., KeBopkos B.B. MapkeTtusr u
KOHKYPEHTOCIIOCOOHOCTh METUINHCKOI OpraHn3alnu:
Mownorpadusa. — M.: U1 «deno» PAHXuI'C, 2016. —
3% c.

12. Crotkun  M.B. TocyaapcTBeHHO-4acTHOE
MIAPTHEPCTBO B cepe 3ApaBOOXPAaHEHHS B PETHOHAX
Poccun // TlpoGneMbl COBPEMEHHON HSKOHOMHKH. —
2011. — Ne 4. — C. 314-316. 9

3AMEIIEHUE JE®EKTOB MBIIIEJKOB BEJIPEHHOM 1 BOJBIIEBEPIIOBOM KOCTEN
AYTOTPAHCILIAHTATAMH U3 YTUJIbHOMN I'YBYATOM KOCTHU ITPU IEPBUYHOM
SHAOMNPOTE3UPOBAHHNU KOJEHHOT'O CYCTABA Y NAIHIMEHTKHN C PEBMATOUJIHBIM
APTPUTOM (KNIMHUYECKOE HABJIOAEHUE)

Kapenxun B.B., 3emnanckan E.A., Kouuw A.JO., bepe3un I'.B.
QOI'FY «Hayuonanvhslli MeOUYUHCKUL UCCAE008AMENbCKULL YeHMD MPAMamono2ull i Opmoneouu
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REPLACEMENT OF FEMORAL AND TIBIAL CONDYLES DEFECTS BY RECYCLING BONE
AUTOGRAFTS IN PRIMARY KNEE JOINT ENDOPROSTHETICS IN PATIENT WITH
RHEUMATOID ARTHRITIS (CLINICAL OBSERVATION)

Karelkin V.V., Zemlyanskaya E.A., Kochish A.Y., Berezin G.V.
Vreden National Medical Research Center of Traumatology and Orthopedics,

St. Petersburg, Russian Federation
DOI: 10.31618/ESU.2413-9335.2022.4.94.1595

AHHOTALIUA

[Ipobnema komrmeHcanuy Ne(eKTOB KOCTHOW TKAHW TPH MEPBHYHON apTPOILTACTHKE KOJEHHOTO CYyCTaBa
JIOCTaTOYHO 4YacTO BCTPEYAETCs y NAIMEHTOB C PEBMATOMJIHOM MATONOrMEed M NPUBOAUT K BO3HUKHOBEHMIO
TEXHUYECKUX TPYIHOCTEH Ha JTane BLIIOJHEHUS ONEpaTUBHOIO BMENIATENbCTBA, U KakK CJEJICTBUE,
CONPOBOXKIAETCS HEYAOBJIETBOPUTEIbHBIMU PE3yJIbTaTaMHU JIEUEHUsI. ABTOpaMH NPEJCTABIECH KIMHUYECKUH ONBIT
JIEYCHUs TIAIUEHTKH, CTPAJAIONIeH MOJIMCYCTaBHONW (POPMON PEBMATOMIHOTO apTPHUTA C MPEHMYIIECTBEHHBIM
MOpaXeHNeM KOJICHHBIX CYCTaBOB, Ha ()OHE MAaCCHBHON KHUCTOBHUIHOW MEPECTPOUKH KOCTHOW TKaHH MBIIIEIKOB
OonprreOepoBoii u OenpeHHONW KocTh. Ha psioy ¢ TpoBeACHHWEM ONEpPaTHBHOTO JieUeHUS B 00beMe
SHIIOTIPOTE3UPOBAHNS KOJIEHHOTO CYCTaBa BBIMOJIHEHO 3aMelleHHe Ae(PEeKTOB MBIIENKOB OONbIIeOepIOBON 1
OenpeHHOW KOCTHM  ayTOJOTMYHOW KOCTHOM TKaHblo. VIcmonp3oBaHWE JaHHOTO  METOoJa  JICUSHHS
MIPOJIEMOHCTPHUPOBAIO XOpOoIHe (GYHKIMOHAIbHBIE Pe3ylbTaThl B BHUAE KyNMHPOBAHHs OOJEBOTO CHHJIpPOMA,
BOCCTaHOBJICHMM aHATOMHMYECKON OCH HHXHEH KOHEYHOCTH M YBEJIMYEHUH aMIUIUTYAbl ABM)KEHUH B KOJIEHHOM
cycraBe. Ha srame mocneomepanuoHHOTO HAONFOJCHUS MANKMCHTKH, 4Yepe3 3 Mecsla IMOCie ONePaTHBHOTO
BMEIIATEeNLCTBA OTMedajach MEepecTpoiika 30H BBIMOJIHEHHMs KOCTHOM ayTorulacTuku. llpencraBiieHHOe
KIMHAYECKOE HAOIIOACHUE [OMOJHEHHOE 0030pOM aKTYalbHOW MEIUIIMHCKOH MEpUOTUKH, MOXKET OBITh
PEKOMEH/IOBAaHO [UIS JICYCHUS Je(OPMHPYIOUNIETO OCTE0apTpOo3a KOJEHHOIO CYCTaBa y MAIUCHTOB C
PEBMATOHTHBIM aPTPUTOM.
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ABSTARCT

The issue of bone tissue defects compensation in primary knee joint arthroplasty is quite commonly observed
in patients with rheumatoid pathology. This issue leads to technical difficulties at the stage of surgery and
consequently accompanies by unsatisfactory treatment results. The authors presented clinical experience of
treating a patient suffering from polyarticular rheumatoid arthritis with predominant damage to the knee joints,
against a background of massive cystic remodeling of bone tissue of tibial and femoral condyles. In addition to
surgical treatment in the volume of knee joint endoprosthetics, the femoral and tibial condyles defects were
replaced with autologous bone tissue. Application of this treatment method demonstrated good functional results
such as pain relief, restoration of anatomical axis of the lower extremity and increase in knee joint movement
amplitude. Postoperative follow-up of the patient showed restructuring of the bone autoplasty areas three months
after the surgery. Presented clinical observation supplemented by the review of current medical periodicals can be
recommended for the treatment of deforming knee joint osteoarthritis in patients with rheumatoid arthritis.

KiroueBple cJjioBa:
ayTOIUIaCTHKA, KUCTOBUIHAS MIEPECTPOMKA.

OHAOMNPOTE3UPOBAHUC KOJEHHOI'0 CyCTaBa,

peBMaTOH[[HI;IfI apTpUT, KOCTHas

Key words: knee arthroplasty, rheumatoid arthritis, bone autoplasty, cystic remodeling.

Beenennue.
B HacTOosIIEe BpeMS TOTaAJILHOE
SHAOMIpoTe3npoBaHne KkojeHHoro cycraBa (KC)

IIMPOKO MCHOMB3YETCs] KaK METOI JICUCHHUS MTAIINECHTOB
C JIeTeHEePaTUBHO-IUCTPO(YUIECKIMHU 3a00IeBaHUAMHI
U TOCIEICTBUAME TpPaBM KOJICHHOTO cycraBa [1,2].
ITpu sToM nepBuyHas aprporutactiuka KC gqocratodno
YacTO BBIIOJIHIETCS y MAlMEHTOB C BBIPAXKEHHBIMHU
MOp GO YHKITHOHATEHBIMHU W3MEHEHUSMU:
KOMOMHUPOBAaHHOH KOHTPAKTYpPOii, HECTAOMIBHOCTHIO
CBSI30YHOTO ammapara, nedopmanusmMu 1 aedexTamu
MeTasnudu3oB oeapennoit (BK) u OosbiebepiioBoit
kocreii (BBK). OOpa3zoBanne KOCTHBIX NE(PEKTOB B
xome  oOcyXmaeMmbIx — omepanuii  00ycIOBIEHO
MOCTTPaBMAaTHIECKON uMIpeccueit CYCTaBHBIX
MOBEPXHOCTEH, KUCTOBUIHON MEPECTPOMKON KOCTHOM
TKaHH W OCTEOHEKPO30M CYOXOHAPaIbHOW KOCTH B
0o0JIacTH CyCTaBHBIX MOBEPXHOCTEH, YTO HEPEIKO
HaONIoAaeTcss y NalMeHTOB C PEBMAaTOJIOTHYECKUMHU
3a00J1eBaHUSIMH.

Crnenyer OTMETHTB, 4TO OOpa30BaHHWE KOCTHBIX

)Ie(beKTOB B 30HC HWMIUIAHTaAllMM KOMIIOHCHTOB
OHJAOMPOTE30B  KOJEHHOIo0 CyCTaBa 3aKOHOMEPHO
IMPpUBOAUT K BO3HUKHOBCHHIO TCXHHUYCCKUX

TPYAHOCTEH Ha 3Tale BBHIOTHEHUS PacCMaTPUBACMBIX
OTIEPATUBHBIX BMEIIATEIBCTB M MOXKET HETaTHBHO
CKasbIBaThCs Ha pe3yibrarax jedenus [3]. [loaromy
MpEeJCTaBICHHOE Jaee KIMHIMYSCKOe HAOMIOACHUE, a
TaKXKe ero 00CyKICHHE B CBeTE MPOQMIEHBIX HAYIHBIX
myOauKanui, Ha Hall B3TJISII, MOXET OBITh IMOJIE3HO
JUTST Bpayeit TPaBMAaTOJIOTOB-OPTOIEIOB,
BBITIOJHSIONINX TOJO00HBIE OTepaluu y TalHeHTOB
YKa3aHHOTO MPOduUIIs.

Kunnuveckuii cayyaii.

IMTatmentka H., 67 5er, B  aHaMHe3e
MoJIMCycTaBHAs (opMa PpPEBMATOMIHOTO apTPHTA,
6asucHoii Tepanuu He nonyy4ana. Habmonanaces ¢ 2010
I. 10 TOBOAY JBYCTOPOHHErO Ie(GOpMHUPYIOMIErO
TOHapTpo3a. B TedeHWe T™ATH JIET CTaHAAapTHAs
KOHCEpBATHBHAs Tepamlus I[O3BOJUIA KYyNHPOBAThH

00JICBOI CHHIIPOM U TIOJACPIKUBATH JOCTATOYHBIN JIIs
MANMCHTKA YPOBEHb [BUTATENbHON AKTHBHOCTH Ha
npuemsieMoM ypoBHe. Hauumnas c¢ 2017 ropa,
WHTEHCHBHOCTH 0OJIM, MPEUMYILIECTBEHHO B 00JIaCTH
IIPaBOT0O KOJICHHOTO CYCTaBa, 3aMETHO BO3POCIIA, PE3KO
CHM3W/IACh AaMIUINTYAA [BIDKCHHH W  JUCTaHIUSA
XOABOBI, B CBSI3M C 4YeM el ObUI0 PEKOMEHJOBaHO
BBIMIOJIHEHHE  TOTAJbHOTO  3HIOMPOTE3UPOBAHUS
IIPaBOTO KOJIEHHOTO CyCTaBa.

ITpu nepBUYHOM OCMOTpE MAllUEHTKH OTMEUEHBI:
mud¢dysHass  OOJE3HEHHOCTh  MPHU  TAaJblAlUN
KOJIGHHOT'O CyCTaBa, OTEK MapaapTUKYJAPBIX MATKHX
TKaHEH C OTCYTCTBHEM BBINIOTA. AMIUIUTY /A IBH)KCHHUH
B IIPaBOM KOJICHHOM CYCTaBE€ COCTaBHJIa: pa3rndaHue —
170°, crubamme — 85°, KpoMe TOro, OTMeYalach
BapycHas nedopmanusi MEXaHHYECKOH ocu HIXKHEH
KOHEYHOCTH B mpezaenax 3°. Ha penTtreHorpammax
MIPaBOT0 KOJIEHHOTO CyCTaBa IPH MOCTYIUICHUH ObLIH
BBISIBJICHBI IPU3HAKH JIEPOPMHUPYIOIIET0 OCTE0apTPO3a
4 craguu o kraccudukanuu Kellgren-Lawrence (J.H.
Kellgren, J.S. Lawrence, 1957) c BBIpaXeHHBIM

CKIIEpO3UpOBaHMEM U  JedopManueld CyCTaBHBIX
MOBEPXHOCTEH, MAacCCUBHOM KHCTOBHUIHOM
MepeCTPOUKOM MBIILIEJIKOB OenpeHHon 51

oonpmebeprioBoit  kocredd. (Puc.1). Ilpm omenke
PEHTITCHOTpaMM TAIUCHTKH II0 METOJAWKE WHAEKca
Barnett-Nordin (E. Barnett, D. Nordin, 1960)
mony4eHsl 3HadeHus (33,3%), CBUICTENBCTBYIOIINE O
HAJIMYHA OCTEOIIOPO3a.

Bo Bpems omepamuu OTMEYEHO: OTCYTCTBHE
XpSIIIEBOTO TIOKPOBAa Ha MBIIIEIKaX OeApEeHHOW U
601b11e0epPIIOBOI KOCTSAX, KpaeBble KOCTHO-XPSIIEBBIC
paspacTaHusi TIO KpasM CYCTaBHBIX ITOBEPXHOCTEH
OeqpeHHON u OO0NBIIEOSPIIOBON KOCTEH, pyOI0BO-
CIIACUHBIM IPOLECC MHTPAapTUKYJSIPHBIX TKaHEH B
00JTacT BEpPXHETO W TIepelHEe-BePXHUX 3aBOPOTOB
KOJIGHHOTO cycraBa. Kpome TOro, HaOIromanach
YMEpEHHasi TUIMOIUIa3usi JaTepajlbHOrO  MBbIIIETKa
OepEeHHOH KOCTH C €ro MAacCHUBHOW KHCTOBUIHOM
nepectpoiikoii (Puc.2).
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B xoze onepanuy ObUIO BBINOJIHEHO 3aMELICHUE
nedekToB  MeauanbHbix MbImenkoB BK u  BBK
KOCTHBIMM ayTOTpPaHCIUIAaHTaTaMH B BHUJIE YMIICOB M3
YTWIBHOH KOCTHOHM TKaHU M YCTAHOBJIEH 3HIONPOTE3
koneHHoro cycraBa «Nex Gen CR» («ZimmerBiomet»,
CLIA). Beuny HaJIu4us BBIPAXKEHHBIX
OCTEOTNIOPOTHYECKUX HM3MEHEHHMIT M  KHCTOBHIHOM
MEepecTpOMKM KOCTHOW TKaHM TMalUeHTe Oblia
BBINOJIHEHA YCTaHOBKA 60J1b111e0EPIIOBOTO
KOMIIOHEHTa DJHJIONpOTe3a C HHTPaMELyJULIPHOM
HOXKOM. @ukcalnuss KOMIIOHEHTOB 3HIONpOTE3a

Puc. 2. Maccuenas kucmoguonas nepecmpoika Molyeikog 6eo0pennoll u 6oavuLedepyosoll Kocmu.

)

e/

MPOBOJMIIACH C HMCTOJIb30BAaHUEM KOCTHOTO IIEMEHTa
De Puy CMW 1 (Johnson & Johnson, CIIIA).

Ha KOHTpONBHBIX peEHTTEeHOTpaMMax IIOCIe
OTIEPATUBHOTO BMEIIATEIECTBA CTOSHIE KOMIIOHCHTOB
SHJIOTIPOTE3A YIOBJIECTBOPUTEIHHOE. IIpu
o0cie[oBaHUM TANWEHTKH dYepe3 3 Mecsla Tocie
apTPOIUIACTHKH  TPAaBOTO  KOJIEHHOTO  CyCTaBa
aMIUTUTyla OBIDKEHWHA B cycraBe: crubanme — 90°,
pasrubanue - 180°. Ha KOHTPOJIBHBIX
peHTreHorpaMmax OTMeuaeTcsi TMepecTpoiika 30H
aytorutactuku MbimenkoB BK n BBK (Puc.3).
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[IpoBenenne TIePBUIHOM apTPOIUIACTHKH
KOJICHHOTO cycraBa JIOCTaTO4HO penko
COTIPOBOKIAETCSl  HAJUYMEM  OONBIIMX  KOCTHBIX
nedekToB, Tak Kak B IMOJABISIOIIEM YHCIE TaKHX
ONEpAaTUBHBIX  BMEWIATEIbCTB IIPU  BBIIOJIHEHUH
KOHTYPHOW pE3eKIMH MBIIIENKOB OeJpeHHON U
00pIIe0epIOBON KOCTEH YIAIAIOTCS BCEe H3MECHEHHEIE
TKaH! [4]. OqHaKO MHOT/Aa BO3HUKAET CUTyalusl, KOAa
JMe(PUIAT KOCTHOH TKaHU MPOJOIDKAET COXPAHATHCS U
MOCJIe BBIMIOJIHEHUS CTAaHIAPTHBIX OIMIIOB, HATIPUMED,
TIPY KACTOBUIHOM mepecTpoiike 3nupu3oB OeapeHHOM
u OompmebeprioBoit  kocreil. [lpm sToM ciemyer
OTMETHTh, YTO BOCIIOJHEHHE HEIOCTAIoIero oobema
KOCTHOIM TKaHU SIBJISETCS O0s3aTeNIbHBIM YCIIOBHEM
Jutst GOPMHUPOBAHUS HAZISIKHOM OTIOPHOM MOBEPXHOCTH
UMIUIaHTaTa " YBEJINYCHUS CPOKOB ero
¢byukunonuposanus [4,6].

OpHUM M3 CIOCOOOB  yCTpaHEHUs J1e()eKTOB
KOCTHOW TKaHU TPH PACCMATPUBACMBIX OTIIEPAIHIX
MOJKET CIYXXHTh BBHIIIONIHCHHE PE3CKIMA Ha YPOBHE
Hanbonee TIyOOKo# Touku («IHO medekTa»). OmHako
mpu Bceld mpocToTe W OBICTPOTE TAaKOro crocoda
BO3MOXKHOCTH €TI0 HCIOJBh30BAHUS OTPaHUYHUBAIOTCS
CIydassMd  TIOBEPXHOCTHBIX  KOCTHBIX  Je(eKTOB
rnyouHoit mo 1 1,5cM, a Takxke CO3[JaioT
MIPENMTOCHIIKN JUTSt bopmupoBanust Oonee
MPOTSDKEHHBIX JIE(PEeKTOB SMH(PH30B W TEXHUYECKHUX
TpyJAHOCTEN pu MOCIEAYIOIIEM
pe3HIONpPOTE3NpOBaHUH [2].

B uccrnenosanuu J.M.Sohn et al. ¢ coaBropamu,
MPOBEAEH PETPOCHEKTUBHBIM aHamu3 50 ciyuyaeB
MEepBUYHOI apTPOIIACTHKH C 3aMEIIEHHEM JIe()eKTOB
miato BBK ayrokocTtsio u 50 ciyuaeB cTaHAapTHOrO

OHAONPOTE3UPOBAHUSA KOJICHHOI'O CycCTaBa. 3a
KOHCYHYIO TOYKY CPOKa BBDDKMBACMOCTHU UMIIJIAHTATOB
IIpYUHUMAaJIN PEBU3NOHHOC OIICPATUBHOC

Puc. 3. Konmpoavuvie penmeenozpammul npago2o KOJIEHHO20 CyCmasa yepes
3 mecaya nocie onepamusHo20 NeYeHUsl.

BMemIatenbecTBo.  CpemHWid  cpokK  HAOIMIOACHUS
cocraBun 117 MecsueB — Uil Tpynmbl ¢ KOCTHOHM
mwiactukor u 108 MecsueB — musg rpynmel Oe3
3aMelleHns] KOCTHBIX aedexToB. [IpoBoauics aHamus
KIMHUYECKHX  [OKa3aTeled, a Talkke OIeHKa
pe3ynsTaroB mo mkagam KSS u WOMAC. ABTopsl
co00IatoT 00 OTCYTCTBUH JIOCTOBEPHBIX Pa3jIMuUil B
MTOCTICONICPAITIOHHOM HAaOIFOIEHIH IBYX KIIMHIICCKIX
TPYTII, a JECATUICTHSSI BBDKIBAEMOCTD SHIOIPOTE30B
cocTaBuiia B HUX 110 96% [5].

JpyruM BO3MOXXHBIM CHOCOOOM BOCIIOJTHCHHS
JeumuTa KOCTHOW TKaHW SIBISICTCS 3aMEIICHUE
KOCTHOTO JedeKTa NOoJIMMeTHIMeTakpmiatoM. s
YKpeIUIEHUSI IUIONIaJM  OINOpHl  SHAONpOTe3a U
CHI)KEHHS YCaJKH KOCTHOTO IIEMEHTa BO BpeMs
MMOJIUMEPH3AIMK JTaHHBIA THUIT (DUKCAUU TOTOJHSIIOT
apMupoBaHueM BUHTamu. K HeocTaTkaM MpuMEHEHHS
JAHHOTO METO/Jia MOYKHO OTHECTH OTPaHUYCHHYIO
001acTh PUMEHEHHS (Ie(eKThl TIyOonHOi He 6osee 5
— 10 mm, He npesbimatomuye 50% miomaan Mblenka
00bImeOepIoOBO  KOCTH), HapyIICHHE IPOYHOCTH
(bUKcaIK TIPU MOTPEIIHOCTAX yCTaHOBKH [2,4].

B xiuHnueckom HaOmozennu S.Liu et al.,
npoBeneH  aHanu3 30 ciayyaeB  TOTalIbHOM
apTPOIUIACTHKH KOJICHHOTO CYyCTaBa C 3aMeIICHUEM
nedexkroB miaaro BBK  KOCTHBIM 1ieMEHTOM ¢
apMHpOBaHHEM BHUHTaMH. B wucciemyemyro Tpymmy
Bonutd 30 mamueHToB: 8 MYX4YMH U 22 >KCHIUHBI,
CpeIHui BO3pacT KOTOPBIX cocTaBui 64,7 ner. B 22
Cllydasix SHAONPOTE3MPOBAHHE IPOBOIAMIIOCH IO
MOBOJly OCTE0apTpo3a KOJEHHOro CycTaBa, a y &
MAIIMEHTOB OBLJIO OTMEYEHO HAIMYHE PEBMATOUIHOTO
aptputa B aHamHe3e. JIMTENBbHOCTH 3a00JIeBaHUS
konebanace or 9 nmo 27 MmecsueB (B cpemHem 14
MmecsneB). Cpenusist oumeHka no 1kane KSS  mo
onepanuu COCTaBUJIA 41,63%6,76 0aioB.
[TocneonepaoHHBIN TEPHOA Yy BCEX ITAllMEHTOB
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nporekan 0e3  OCIOXHEHWH, 3aXuBJIEHHE paH
MPOHU30LLIO MIEPBUYHBIM HaTSDKCHUEM oe3
OCJIO)KHEHUIT MH(EKINOHHON NpHPOABI U TpoMOO03a
COCYyOB HIXHMX KoHeuHocTed. CpemHuil cpok
HaOmonenust cocrasun 27,5 mecsiueB (ot 10 mo 42

MECSIIEB). Orenka 110 [IKAaJIE KSS B
nocieonepandoHHoM mepuoae 93,20+3,75 6amros [8].

Hapsiny ¢  BBILICONMHMCAHHBIMH  METOHAaMHU
KOMIIGHCAIIMM  KOCTHBIX  Je(eKToB B XOxe

paccMaTpUBacMBIX OIEPALUA HCIIONB3YETCS TaKKe
KOCTHasI TIACTHKA, KOTOPasi MOKET OBITh BHIIIOJIHEHA C
UCIIONIb30BAaHUEM KaK YTWIBHOW ayTOKOCTH, TaKk M
MOCPEICTBOM KOCTHBIX aJNIOTpaHCIUIaHTaToB. KocTHas
ayTOIJIACTUKA II03BOJIAET  BOCIOJHUTH  KOCTHBIN
gedexkT OAHUM WM HECKOJBKHMH  CIHJIaMH
6onbuIeOepIOBOi Uil GenpeHHOi KocTu ¢ «press-fity
(uKcanyerd WM Mpu MOMOIIM CTSTHBAIOIIEr0 BUHTA.
Crenyer OTMETUTD, YTO MPUMEHEHNE JTAHHOTO METOa
TpeOyeT YUUTHIBaTh 00BEM KOMIICHCHPOBAaHHON KOCTH
¥ MMIUTAaHTaIMIo OoJiee [UIMHHOW MHTpaMeryJUIIpHON
HOXKH  OonbmIeOepIioBOTO  KOMIIOHEHTa IS
nepepacIpesielieH s Harpy3KHl ¢ MeTau3apHOil 30HEI
Ha auadu3 KOCTH.

B  nyOnukammm A.M. Rajani  npueneH
[OJIOKUTEJIBHBIA ~ OIBIT ~ NPUMEHEHHS  KOCTHOH
ayTOIUIACTUKM C YCTAaHOBKOM MHTpaMenyJlISIPHOI
HOXKHU O€IpEeHHOTO KOMIIOHEHTa JHJIONpOTe3a MpH
MEPBUYHOM IHIONPOTE3UPOBAHNUHU KOJIEHHOI'O CyCTaBa.

JlaHHOE  omepaTMBHOE  BMEMIATENLCTBO  OBILIO
NpOBEICHO TAalMeHTKe B  Bo3pacte 70  jer,
CTpajamomie  ABYCTOPOHHHM  Je(opMHUpYIOMNM

0CTE0apTpo30M C BapycHOH pedopmarmeii ocu
HIDKHEN KoHeyHocTH. Ha 3Tamne mpemonepanioHHOToO
oOcneoBaHNs ObUIa AMArHOCTHPOBAHA EIUHWYHAS
KOCTHasi KHCTa MBIIIENKOB OenpeHHoi kocth. [lpm
BBINTOJIHEHUH HMHTPAOIEPAI[IOHHOTO KIOpeTaxka
MOJIOCTH KHCTBl OBUIM BBISABIICHBI 3HAYUTEIIHHBIC
pa3sMepbl KOCTHOM IIOJIOCTM M €€ COOOIIEHHE C
KOCTHOMO3T'OBBIM KaHAJIOM OeqpeHHON KOCTH BOJIH3U
nepeanero koptukaimsHoro cios BBK. C mensro
3amemieHust  AeduuMTa  KOCTHOW  TKaHW U
HOPEIyNpeXAeHUs. IEePUIIPOTE3HOrO MepenoMa IMpH
pacIIUpeHUH JBUTATENBHOTO pPEeXHMa MalUEeHTKU
ObUTIO TIPOBENICHO 3aMelIeHHe KOCTHOTrO JedexTa
MOCPEJICTBOM KOCTHOW ayTOIJIACTUKA U YCTaHOBKA

6eapeHHOrO KOMIIOHEHTa SHIIONPOTE3A c
UHTPaMeLyJUISIPHOM HOXKKOM.
Ha nporsykeHun nBYX JieT  HaOMIOJCHUs

MallMeHTKH TI0CNe MPOBEACHHON omepanuu ObUIo
OTMEUEHO TOJIHOE KYITUPOBaHHe 00I€BOI0 CHHAPOMA U

YIOBJIIETBOPEHHOCTD JIOCTUTHYTOH byHKIen
KOJIEHHOTO cycTaBa [9].
VYcnemHoe  OpUMEHEHHE — PacCcMaTpPUBAaeMOro

Mmerona onmcaHo Takke K.Hosaka et al. [7]. B
uccie/oBaHNe ObUIM  BKJIIOYEHBI 68 TMAalMEeHTOB,
MEepEeHEeCITNX TOTaJIbHOE SHJIONPOTE3UPOBAHHE
KOJICHHOTO CYCTaBa, KOTOPbIM OBUIO IIPOBENICHO
3aMCIICHUN € KOCTHBIX lleq)eKTOB IMOCPEACTBOM
KOCTHOM ayToriacTuku. Habmonenue 3a manueHTaMu
mpoBoAWJIOCH Cpok oT 1,2 mo 14, 6 mer. Bceem

MarueHTaM  BBITIONHSIACh ~ KOCTHAas  IUTIACTHKA
ayTOKOCThIO C (Qukcamuei 2 BUHTaMH, 3aTEM
MPOU3BOJMIIACH  MMIUIAHTAUS  OONBIICOEPIIOBOTO

KOMITOHEHTa DHJONPOTE3a CO CTAHIAPTHOW HOXKKOH.
KoHTponb mONOXEHUS WMIUIaHTaTa B OTAAJIEHHOM
nepuoje OLICHHUBAIN npu TIOMOIIH
¢moopockomueckoii pearrenorpaduu. Ilepecrpoiika
KOCTHOTO TpaHCIUIaHTaTa mpousonuia B 97% ciy4aes.
B rpynme HabGnromeHUs He OBUIO OTMEUYEHO CIIydacB
MHUTPallid BHHTOB M KOJUIAOMPOBAHHSI KOCTHBIX
TPaHCIUIAHTATOB [7].

Crenyer OTMETHTh, YTO IPUMEHEHHE JOHOPCKUX
KOCTHBIX MaTepHaIOB (KOCTHBIX aJUIOTPAHCIIAHTATOB)
MMO3BOJISIET TOYHO MONOOpaTe M 00paboTaTtb KOCTh B
COOTBETCTBMM C KOHTypamu paedexTa W  He
OTpaHMYMBAET XUPypra B 3aMEIICHUH KOCTHBIX
neexToB nake NpU MX 3HAYMTENBHBIX pazMepax
(6onee 15 mMm B nuamerpe). OgHAKO K HETaTUBHBIM

acrekTaM  JaHHOTO  MeToJa MOXHO  OTHECTH
3aMeIIeHHbIH nporecc OCTEOMHTETpalllH,
BO3MOHOCTB pa3BUTHSA XPOHHYECKOTO
IPaHyJIEMaTO3HOTO  BOCHAJCHUS, Jerpajaluio U
pe3opouuio TIOJIBEPTIICTOCS o0paboTke u

KOHCEpBallMd KOCTHOTO  aJIOTPaHCIUIAHTaTa
panHeii oceBoit Harpys3ke [3].

Hcnonb3oBaHue B MOCIEIHHE TOJbI MOJYJIBHBIX
OOKOB W MeTadnu@H3apHbIX  BTYJOK W3
TpaOeKyJIIPHOTO MeTajia Uil 3aMeIIEHHs KOCTHBIX
neexkToB mpH  TEepBHYHOM  DHAONPOTE3UPOBAHHUU
KOJICHHOTO CyCTaBa SIBJISICTCS, Ha Haml B3IJAL,
HEeLeNecoo0pa3HbIM U JIOPOTOCTOSIIIMM ~ METOJI0M
KOMITEHCAINX Ae(UIUTa KOCTHOW TKaHH y MAIlMEHTOB
obcyxnaemoro npodmii. Heodxoaumo oTMETHTD, 9TO
MOJOOHOTO pojia KOCTHBIE AE(EKTHI, BO-TIEPBBIX, HE
SIBIISICTCSI THIIMYHBIM JUTS TIAIINEHTOB C PEBMATOMIHOMN
MIaTOJIOTHEH, a, BO-BTOPBIX — MOTYT OBITH YCIICIIHO
3aMEIIEeHbl ApyTuMH OoJiee ACIIEBBIMH M HE MEHee
HaJIe)KHBIMH CIIOCOOaMH.

pu

3akiaioueHue.

IIpyn BBINOJIHEHUU IIEPBUYHOM apTPOIUIACTUKU
KOJICHHOTO CyCTaBa, B TOM u4Hcie — U Ha (oHe
peBMaTOMIHBIX 3a00JeBaHUi, Yy TpaBMaTojora-

opTolefia HMeeTcs JOCTaTOYHO INUPOKHM BBIOOD
METOJMK  3aMEIICHUS  BO3HUKAIOMIMX  KOCTHBIX
nepexroB BK u BBK. Ilpm sTOoM BBIOOp crocoba
BOCIIOJIHEHHSI KOCTHBIX TIOJIOCTEH B XOJe OIlepanuit
SH/IONPOTE3UPOBAHMS KOJEHHOTO CYCTaBa JOJDKEH
OCHOBBIBaThCA Ha TUPPEepeHIMPOBAHHOM IOAXOIE K
KOHKPETHOMY TIallUEHTy, BCECTOPOHHEH OIICHKE
KIMHUYECKOH CUTyallui U KOMIUIAEHTHOCTH OOJIBHOTO,
a TaKXKe C Y4eTOM BO3MOXKHOCTH IIOCIEAYIOIINX
PEBU3HOHHBIX BMEIIATEIbCTB.

IIpencraBineHHbI KIMHUYECKUI IIPUMEP, KaK U
0030p poOUIHHBIX Hay4HBIX myOnuKanuit
CBHJICTENECTBYIOT O TOM, YTO HCHOJBb30BaHUC
ayTOJIOTMYHOM KOCTHOM IUIACTUKU U3 YTHJIBHOH
KOCTHOM TKaHHU MPH MEPBUYHOM SHAONPOTEZUPOBAHUU
KOJIGHHOTO CyCTaBa y TAlUEHTOB C PEBMATOMIHBIM
ApPTPUTOM M CHIDKCHHEM MHHEPAIBHOW IIOTHOCTH
KOCTHOHM TKaHU SBIIICTCS YHHUBEPCAIBHBIM W BIIOJIHE

HAJIC)KHBIM METOZOM ocTeo3aMelleHHs
obpasyrommxcs KOCTHBIX e eKTOoB. Takue
AyTOKOCTHBIC TpaHCIIJIaHTAThI B 06Cy)K}IaeMBIX

KIIMHUYECKUX CUTYalUsX 00€CTIeYUBAIOT JOCTATOYHON
OTIOPY UMIUIAHTUPYEMOU KOHCTPYKIIUU U HE TIPUBOIST
CHIDKEHHIO CPOKOB BBDKMBAEMOCTH YCTaHOBJIEHHBIX
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OHAOMNPOTE30B KC, a TaK¥XC CHOCO6CTByIOT
YIYUYIICHUIO OTAAJICHHBIX PE3YyJbTAaTOB JICUCHUA 3a
CUCT IMpo1EeCCcoB OCTCOUHTCIpaliun n

peMOaACIPOBaHUA KOCTHOM TKaHH.
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AHHOTAIIUA

Bupyc nmmynoneumnmra genoseka mepsoro tuma (BMY-1) 6611 otkpeiT B 1983 1. C Havana stuaemun 32,7
MIJIIHOHA 9eJIOBEK yMepu oT Oomne3Hei, cBsa3anHbix co CITNJom. [To snmaeMrnonorndaeckuM JaHHBIM Ha KOHEI]
2019 roza, 38,0 MIIIHOHOB YenoBek Bo BceM mupe xkuByT ¢ BUU.[1] HecmoTps Ha To, uTO Hag Bonpocamu BUY-
I/IH(l)eKHI/II/I YECJIIOBCYCCTBO pa60TaeT BOT YK€ YCTBCPTb BC€KAa, MHOI'MC ACIICKTBI 3TOI'O 3a00JIEBaHUSA OCTAIOTCS
HCU3YUCHHBIMU, a CaMa MAaTOJIOTUs SBJISICTCA cepLe3H0171 HpOﬁJ‘IeMOfI JUIA 06H1€CTB€HHOFO 3ApaBOOXpaHCHHUS BO
BCEM MMUpE.

Bupyc BUY-un(pexmn npoHrnkaeT B BOpoTax MHPEKINH, npukpemistercs K T- mumdounTtam (MOHOIMTAX,
Makpodarax U IEHIPUTHBIX KIJIETKaX) 3a cYeT B3aUMOJEHCTBUsI MeMOpaHHOro riukonporenHa gpl20 ¢ nByms
kinerounsiMu Oenkamu — CD4 u xemokuHoBbIM perienitopoMm CCRS, takum o6pazom Bupyc BUY-undekimu
3aHOCHUTCSI B TUM(OUIHBIA ammapar 4elloBeKa, e aKTHBHO Pa3MHOXAETCA.[2], BBI3BIBas MMMYHOCYTIPECCHIO,
KOTOpas IPUBOAUT K pa3sIMYHBIM CUCTEMHBIM HAPYIICHUSAM.

Baxwno OTMCTUTD, YTO CMCPTCIBHBIC ClIy4an Yy B3POCJIbIX BO3ZHUKACT HC B PE3YJIbTATC PCIJIMKAIIUM BUpYyCa
I/IMMYHO,Z[e(i)I/I].II/ITa HCJIOBCKA, a BCJICACTBHUC BTOPHUYHBIX 38.60J16BaHHfI, KOTOPBIM HNPCAIICCTBYCT PAa3BUTUC
HMMYHOCYHPECCHUH, UTO NOAYCPKUBACT 3HAYUMOCTb UCCIICJOBAHUA ToKa3aTeiaeH HMMYHHOI'O OTBCTA Y OOIBHBIX
C ONMOPTYHUCTUYECKUMHU MHQEKUUSIMHU, TAKUMH, HAIpUMeEp, Ka BUPYCHI reprieca. Kak mpaBuiio, 3TW BUPYChI Ha
panHuX cpokax BYU- nHdekuuu MOryT BbI3bIBaTh MOPAKEHUS KOKHBIX IIOKPOBOB U CIM3UCTHIX 000JI0YEK, a IIPH
BBIDOKCHHON HMMMyHocynpeccud (komuuectBo CD4-  numdonuroB menee 200 KIETOK/MKI) 4acTo
PCOUANBUPYIONIUE KOKHO-CIM3UCTBIC A3BCHHLIC TMOPAXKCHUA, MIMTCIBHO HC 3aXKMBAIOWIWE A3BbI; MOPAKCHUA
opranoB (LIHC, JKKT, nerkux); renepanuzoBanubie Gpopmbi[3].

Ha nanHbIif MOMEHT BpeMeHH 0ocHOBHOM JiedenueM BU-undexiun sensiercst APBT, kotopast aeiicTByeT Ha
Ppa3HbIC ONPOLCCChl PCINIMKAINKU BHUPYCa I/IMMYHOLIG(I)I/ILII/ITEI YCJIOBCKA. HeCMOTpH Ha HEBO3MOKHOCTH ITIOJIHOT'O
HU3JICUYCHUA I/IH(I)GKI_II/II/I, MOKHO 00€CIIeuYnTh KOHTPOJIb TCYCHUC 3a00JIEBaHUSI C IIOMOIIBIO IIOJAaBJICHUSA
peIUTKanuu BHpyca HMMyHoxeduiura denoBeka APB-Tepammeil, TeM caMbBIM INPEeIOTBPATHTH Pa3BUTHE
BTOPHUYHBIX 3a00€BaHUN WIIH I[O6I/ITLC$[ X perpecca, yjaydliuTb Ka4€CTBO W MNPOAOJDKHUTCIIBHOCTH JKHU3HU
MaIyeHTa, CHIU3UTD pUcKU nepenaun BUY-uHpexmmm.

ABSTRACT

The human immunodeficiency virus of the first type (HIV-1) was discovered in 1983. Since the beginning of
the epidemic, 32.7 million people have died from AIDS-related diseases. According to epidemiological data at the
end of 2019, 38.0 million people worldwide are living with HIV.[1] Despite the fact that humanity has been
working on HIV infection for a quarter of a century, many aspects of this disease remain unexplored, and the
pathology itself is a serious problem for public health worldwide.

The HIV virus penetrates the infection gate, attaches to T-lymphocytes (monocytes, macrophages and
dendritic cells) due to the interaction of the gp120 membrane glycoprotein with two cellular proteins - CD4 and
the CCR5 chemokine receptor, thus the HIV virus is introduced into the human lymphoid apparatus, where it
actively multiplies.[2], causing immunosuppression, which leads to various systemic disorders.

It is important to note that deaths in adults do not occur as a result of replication of the human
immunodeficiency virus, but as a result of secondary diseases preceded by the development of
immunosuppression, which underlines the importance of studying the immune response indicators in patients with
opportunistic infections, such as herpes viruses. As a rule, these viruses in the early stages of HIV infection can
cause lesions of the skin and mucous membranes, and with severe immunosuppression (the number of CD4
lymphocytes is less than 200 cells / ml), often recurrent skin-mucous ulcerative lesions, ulcers that do not heal for
a long time; organ lesions (central nervous system, gastrointestinal tract, lungs); generalized forms [3].

At the moment, the main treatment for HIV infection is ART, which acts on different processes of replication
of the human immunodeficiency virus. Despite the impossibility of a complete cure of the infection, it is possible
to control the course of the disease by suppressing the replication of the human immunodeficiency virus with ARV
therapy, thereby preventing the development of secondary diseases or achieving their regression, improving the
quality and life expectancy of the patient, reducing the risks of HIV transmission.

KuinroueBble ciioBa: kieTouHbli uMmyHuUTeT, herpes zoster, BUY-undexms.

Keywords: cellular immunity, herpes zoster, HIV infection.

Lens wccmemoBaHUS: M3YYUTh  COJACP)KAHHE Marepwuaibsl 1 METOBI HCCIEJOBAHUS.
nmokasareneir mMMmyHHoro otBeta CI4, CI 8 vy beuto ob6cnemoBano 81 mamument ¢ BUY —
6ompHEIX ¢ BUY-mapexumeit um omosceBaromuM — uHOekmuer, 4A cT. B (aze mporpeccupoBaHmi(45
reprecom, OLICHUTb 3¢ GeKTHBHOCTE  MYXXYMH U 36 JKEHIIWMH) B Bo3pacTe oT 34 mo 54 mer

IPOTUBOBUPYCHOH Tepanu. (cpenunii Bo3pact 40,44 + 2,1 rona).
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ITon nabmonennem Haxoxwiiock 30 GOJMBHBIX C
BUY-undexnueit " KaHJIUJI030M CJIIM3UCTBIX
porornotku (1-1 rpymma) m 51 mamuent ¢ BUY —
HH(EKIMEH U OTOSICHIBAIOIIUM I'eprecoM (2-51 rpyIma).

[Tpu nepBuuHOM oOcnenoBaHuu 48 manueHTam
Ooputo  HasHaueHa cxema APBT, rme Tpersum
npenapaToM ObuT mpemnapatr Peract (Ddasupens), 43
mamuenTaMm Obuta HasHadyeHa cxema APBT, B cocrase
KOTOpPOH TpeTbuM mpemapaTtoM Obul  THBHKai
(HomyTterpasmup).

Huarno3 BUY-unpexnus ycTaHaBIHBaICS
Ha  OCHOBaHMM  DMMJEMHOJIOTUYECKUX  JaHHBIX,
pe3yNbTaToB  KJIMHUYECKOTO  O0CiedoBaHUS U
Ja00PaTOPHBIX HCCIICIOBaHMI: BBISIBIICHUE
CYMMapHOTO CIIEKTpa aHTHUTEN IPOTHB AaHTUTECHOB
BUY c nomomplo MMMYyHO(QEPMEHTHBIX TECTOB U
ONpeNielleHHe AaHTUTEI K OTICIbHBIM aHTUTE€HaM
BUpyCa METOAOM HMMYHHOTO OJIOTTHHIA, a TaK K€
uaeHTUHUKALUS TEeHETHIECKOT0 MaTepHana BHpYyca
BUY meromom IIHP (Jlaboparopus ['BY3 HO HOL]
CII1 ).
IMonTBepxneHne OMOSCHIBAIOLIETO Tepreca Ha

OCHOBaHUU  THUINHMYHOM  KIMHUYECKOW  KapTHHBI
3a00yeBaHusl, JAHHBIX  OOBEKTHBHOTO  OCMOTpa
MalMeHTa.

Juarnos opodapuHrHaIbHOTO KaH/In/103a
YCTaHABJIMBAJICS HAa OCHOBAaHMU KIMHUKH, JAaHHBIX
(u3MKaIbHOTO 0CMOTpa, oOHapyKeHHs

ncepmomuriennss  Candida  spp. B cockobe ¢
MOPaXEHHBIX YYaCTKOB CIM3UCTBIX POTOBOH IOJIOCTH
U MHKPOCKONHMH Ma3KOB (OKpaIllMBaHHE II0 METORY
PomanoBckomy-I'nm3a).

JlaHHbBIE HMMMYHHOTO CTaTyca Yy IallHeHTOB
OLICHUBAJIUCH C TTOMOIIBI0 NMMYHO()EHOTHITNPOBAHUS
TUMQOIMTOB -  OmpeAeicHHE aOCONIOTHBIX U
OTHOCHUTENIbHBIX ~ 3HAUeHHH  CyONOMyJSIIMOHHOTO
cocraBa CD4, CD8-mm¢pormros (JIabopatopus I'BY3
HO HOIL] CITN ).

Craructuueckas
UCCIIeIOBaHUS

o06paboTka pe3ynbpTaToB
MPOBOJINIIACH c MOMOLUIBIO
CTaHIApTHOTO Takera mporpamm «Statistika». B
COOTBETCTBMM C TpPeOOBAaHWSAMH  BapHallMOHHOMN
CTaTHCTHKH BBIYMCISUIN CPEIHIO apu(pMETHIECKYIO
(M), cpemHee KBagpaTHYHOE OTKJIOHeHHE (O),
CPeIHIOI OMMOKY cpemHed apudmernueckoi (m).
JocToBepHOoCcTh  pa3nuuuil  ompejensuiach 10
kpurepuro  CrbrojieHta.  Pasnuuumst  cumtanuch
noctoBepHbIMU Tipu p<0,05.

ITo pexomennammsim BO3 ot centa6ps 2015
rojia BceM ManueHTam, xuBymmm ¢ BUY-undexiueit

MOKa3aHa Tepamus, HE 3aBUCUMO OT JaHHBIX
UMMYHHOTO craryca. B mccimemyembIx —rpynmax
MNAllUEHTOB  HUCIOJIB30BAINUCh  CIEAYIOIUE  CXEMBI

APBT nmns nedenus BUY-uneximm:

IMpenapar Tusukait ([omyrerpasup MHH),
3apeructpupoBanHbelii M3 PO B 2014 roxy nHrnoéutop
UHTErpassl, OsoOKHpYIOT HHTETpasy BUpYyCa
UMMYHOTU(HUIHATA YeNoBeKa, MIPETATCTBYS
koBajeHTHOMYy BcrpauBanuio JIHK Bupyca B JIHK
KIIETKH-X03g1Ha. [4]

JonyterpaBup pexkomeHmoBan c¢ 2016 rona
opranmszanueit BO3 B kadecTBe TpeThero mnpemnapara

BbIOOpa JuIst Ha3HaueHuss APB-Tepanuu nepBoii muHuH,
Kak albTepHaTHBa 3(haBUpeH3y.[S]

Peract  (OdaBupens MHH) omue w3
NIPEACTaBUTENEeH  HEHYKJICO3UIHBIX  MHIMOMTOPOB
obpatHOoW  TpaHckpuntazel BUY,  unHrubupyer
peBepTasy BUY, YTO MPENSITCTBYET

BHYTPHKJIETOYHOMY Pa3MHOKEHHIO BUpYyca.[4]

PesynbraTel nccnenoBaHusS U HX 00CYXKICHHUE

Kpurepuwsamu ~ sdpdextuBHocTH ~ APBT
CUMTANH OTCYTCTBHUE KJIMHWYECKUX IPOSIBICHUIN
OIIIOPTYHHUCTHYCCKHX 3a00eBaHNH,
BUPYCOJIOTHYECKUI 1 MIMMYHOJIOTHYECKHI OTBET.

OTMedeHa  TOJIOKUTENbHAas  JMHAMUKA IO
KJIMHUKO-JIA0OpaTOPHBIM TOKA3aTeIsIM: YMEHBIICHHE
HQJIETOB HAa CIM3UCTBIX POTOBOIl MOJOCTH U
YMEHbBIICHNE IUIOMAIN TePHETUYECKUX BBICHITAaHUN
(90% y marmentos ¢ ODK, 73% y nmauuents ¢ OI).

[IpoBoamiioch M3yueHUE BUPYCHOM HArpy3Ku y
6ompHBIX ¢ O Tepmecom m opodapuHTeaIbHBIM
kaHnuao3oM npu  nposeneHuun  APBT.  beuio
YCTAQHOBJICHO, YTO B 00EMX TpyNmax HCCIEeTyeMbIX
OONIBHBIX  ONPENEIsUIOCh  CHIDKGHHE  BHPYCHOM
Harpy3ku Ha ¢one npoBogumoit APBT (tadm. 1).

CrnenyromuM  3TaloM  HCCIENOBAaHUSA  OBLIO
uzydyenne conepxkanus CH4 u CJI8 y OoibHBIX B
m3ydaemblx rpynmax (BUY - mOIOXKUTENBHBIX
MAIlIeHTOB  C  OMNOACBHIBAIOLIMM  TeplecoM U
opodapUHIHANIBHBIM KaHIUI030M) Ha MPOBOAUMOI
APBT.

Ynpanock yCTaHOBUTB, 4YTO Yy OOJNBHBIX B
N3y4JaeMBbIX TpyMIax MOBBIIATNCH NoKasarenu CH4 u
camkanuch C/A8 k 4-My mecsay HaOmoneHus (Tadi.
2).

OpHako, y 00JIBbHBIX, KOTOpBIE TToy4ainu TuBukai
TpeTbeM IpenapaToM OTMEYEHO CYIIECTBEHHOE
nosbimerane C/14 —mumdoruroB u cHmkenue CI8 —
muMbouutoB. Torna, Kak y MalyeHToB, MOJTy4aBIINX
Peract, OTCyTCTBOBaJIM 3HAYMTENbHBIC H3MEHEHUS

CI8 — mumponmros. (Tadi. 3).

BriBoibI
1.Ha ¢pone APBT B m3yyaeMbIX rpymnmax OOIbHBIX
(B4 - MHOJ0KUTEIBHBIX HaIUEHTOB c

OTIOSICHIBAIOIIUM TEpIiecoM W opodapHHTHaTbHBIM
KaHIHI030M) K 4-My MecsIly HaOIIOACHUS OTMEUYCHA

MOJIOKUTEIIbHAS JTUHAMHKA 10 KJIMHUYECKO-
J1a00PATOPHBIM TMMOKA3aTeIsIM M CHH)KEHHE BHUPYCHOU
Harpy3Ku.

2.V BHUY - mOJ0XKHATENLHBIX MAlMEHTOB C

OIIOSICHIBAIOIUM TepIecoM U OpodapHHIHAIbHBIM
KaHAWI030M Ha (poHe TwWBHKas B KaueCTBE TPETHETO
npenapara APBT OTMEYEHO 3HAYUTEIILHOE
noBeilieHue coaepxkanuss CI4 u cHmwxenne CH8 —
TUMQOLUTOB YTO XapakTepusyeT CTaOMIN3anunio
MMMYHHBIX MEXaHM3MOB Yy mnamnueHtoB ¢ BUY -
nHpeKIuen.
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oOpamieHus:

Tabuumna 1
Conep:xanne PHK HIV y BUU-no1oxuTenbubix nanuentoB ¢ OI' u O®K npn nepsuynom
o0caenoBaHuu 1 yepe3 4 mecsina jgedenus APB-Tepanueii

Peracr Tusukai
PHK HIV 10 everus PHK HIV nocne PHK HIV no neuenus PHK HIV nocne
JIEUEHUS JIEUECHUS
136.667+26.24 109.571+ 32.93
BUY+ OT 119286.900+39736.0 (p=0.006)* 163162.286+93642.2 (p=0.097)
BUY + 136.417+£27.1 69.600+24.05
KAHAII03 161941.667+361909.6 (p=0.15) 249150.000+400627.3 (p=0.081)
Tab6muma 2

Conep:xanue T-mumpouutoB y BUU-nonoxuteabHbix nauueHToB ¢ OI' u O®K npu nepBuyHoOM
obcaeoBaHMM M yepe3 4 Mecsina jgedyeHnss APB-Tepanuu

MIMMyHOJIOTU-4€CKUE Peract Tupnicait KoHTposib-Hast
MoKa3aTeH BUY + OT BITH + BUY + OT BITH + rpymma
KaHOUu103 KaHOAnu103
CJ1 4 no neuenus 308.235+276.38 318.44 331 386.23
Cll4nocne 4 mec. | 416.039+278.7 - 896+29.5
noee (520.004) 386.23 | 757 (p=0.087) | 522.7
CJI8 mo nmeuenwus 1846 949,9 1408 1320,9
CI18 mocze 4 mec. 949(p=0.023) 869,45 | 1165(p=0.279) | 841 482435,7
JICUCHUSA

V]IK 616.126-002-005.6-053.31-06:618.3:616.98:578.834.11(045)
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AHHOTAIIMS
B cratee mpumBOAWTCS ONHCaHWE KIMHWYICCKOTO CIydas Pa3BHTHSA BHYTPHUKapIUAIBFHOTO TpPoMOO3a y
HOBOPOXKIEHHOTO pebeHka, oT MaTepH, nepeHecuieit COVID-19 na 14 Henene 6epeMeHHOCTH.
ABSTRACT
The article describes a clinical case of intracardial thrombosis in a newborn child, from a mother who suffered

COVID-19 on the 14th week of pregnancy.

KaioueBble ¢j10Ba: HOBOPOXKIEHHBIHM, HOBass KopoHasupycHas uadekuus (COVID-19), nerounas aprepus,

BHYTpHUCEPCYHBIH TPOMO, TPOMOOIHIOKAPANT.

Keywords: newborn, COVID-19, pulmonary artery, intracardiac thrombus, tromboendocarditis.

HNudexnus COVID-19 muarHocTUpoBaHHAs BO
BpeMs OepeMeHHOCTH, MOXET OKa3bIBaTh
HeOJIaronpusTHOE BO3ACHCTBUE HA AMOPHOH U ILION.
Ha ceroguAmmHuii OeHP HMEETCS CpPaBHUTEIBHO
HEOONBIIOE  KOJWYECTBO  cTaTe  (HaHHBIX) 00
OCIIO)KHEHUSIX TEUYEHUs OCpPEeMEHHOCTH W POIOB, H
COCTOSIHUSI HOBOPOXIEHHBIX OT MaTepe, NepeHECIINX
HOBYIO KOopoHaBHpycHyI0 uHpekmmo COVID-19 Bo
BpeMs  OepemenHoctd. Cpeam  KIMHHYECKHX
COCTOSIHUH, AUAarHOCTUPOBAHHBIX Yy HOBOPOXAEHHBIX,
npeobiagany  JUCTpecc — IUIOfA,  JIbIXaTelbHbIE
HapyLIeHNUs U HEIOHOIIEHHOCTh. MI3BeCTHO, UTO BHpYC
SAR-CoV-2, IIPOHUKAs yepes CIIU3UCTHIE
JIBIXaTeNbHBIX IIyTe B KpOBb, IOpPa)XKaeT OPIaHbI-
mumenn  (nérkume, JKKT, cepaedHo-cocymuctyro
CHCTEMY, IOYKH) W HMHTETPUPYSICH B KIETKY, BHUpPY
pa3sMHOXasChb, HHAYLUHPYET pa3BUTHE MECTHOIO
CHCTEMHOT0 BocnanuTensHoro oreeta [1-3]. B Poccun
HepBbIC CiTyyan 3a00JeBaHIs ObIIH BBISIBICHBI B MapTe
2020.

B Hauane nmannemun HaONIONEHHUS TTOKA3aJIH, YTO
y OONMBIIMHCTBA OEpEeMEHHBIX HOBas KOPOHABUPYCHAs
MHQEKIUS MPOTEeKaeT JIETKO WJINW OECCHMITOMHO H
aums  okosto 3%  OepeMEeHHBIX HYXAAINCh B
MPOBEICHNH HWHTEHCHBHON Tepanuu. [loxke ObIIH
ONHCaHBl KIMHUYECKHE HAOJIOACHUS 3a KEHIIMHAMHU
Ha ¢one mHpeknnn COVID-19 Bo BTOpoOii MoIoBHHE
OGepeMEHHOCTH, KOTOpBIE HEPEAKO 3aKaHYMBAINCh
MpPEeXIEBPEMEHHBIMU POAAMU U JaXKe MepUHATaIbHON
CMEPTHIO IJIOAA, @ MHOIJA — JIETAIBbHBIM HCXOAOM Yy
Marepu [3, 9]. B OonpmIMHCTBE JHTEpATypPHBIX
HCTOYHMKOB, TOCBSIIEHHBIX aHAJINU3Y TEUCHUS HOBOH
KOPOHABUPYCHOW MHGEKINH Y OEpEeMEHHBIX, POKEHHUI]
U HOBOPOXAEHHBIX, OLECHUBAJINUCH COMATUYECKUU
craryc u MOPGHOPYHKIIMOHAIBHBIC XapaKTCPUCTHKH
JIeTeH, POXKAEHHBIX OT KCHIUMH C IOJOXHUTEIbHBIMU
ITLIP tectom Ha COVID-19 Bo Bpems OepeMEeHHOCTH U
pornoB [3, 6, 7, 8]. YuuThiBas TUIIEPKOATyJSLUIO,

HaOmonaemyto y mamueHroB ¢ COVID - 19,
NEepUHATANbHbIE OCIOKHEHHs] Yy JeTel, BEepOsTHO
oOyCloBIeHBl ~ HapylnleHHeM  (eToIuIaleHTapHOM

nepdy3ur WM BO3MOXXHBIMH TPOMOOTHYCCKUMH
OCIIOXKHEHUSIMU y Marepu, BacKyJIonaTHeH,
CHIDKCHHEM  OappepHOH  (QYHKIMH  IIJIAllEeHTEHI,
BOCTIAJIUTEIBHBIMY B Hell n3meHeHusmu [4, 10]. Band
D. C coaBropamMu HpeAIoNOXUIN, 9TO U3MEHEHHUS B
IUTAalleHTe, OOYyCJIOBIEHHBIE BHPYCOM, IIPHBOIAT K
XPOHMYECKOM M OCTPOM  TUIOKCHMM  IUIOAA,
HOPeXIEBPEMEHHOMY  POAOpPA3pEIIeHHI0, YTO U

00yCNaBIMBaeT TSDKECTh COCTOSHHS JIeTed  1IpH
poxaenun [11]. B pspe pabor Obulo OTMeEueHO
Hammune SARS-CoV-2 B o0pasmax IUIAlleHTHI,
ITyTIOBMHEI, OKOJIOILTONHBIX BOx [ 11-13]. Bo3mMoxkHOCTH
nepenaun Bupyca SARS-CoV-2 ot marepu miony u ot
Marepd  HOBOPOXKAEHHOMY  SIBISETCS  BaKHBIM
BompocoM B nepuoa mnaHaemun COVID-19. Her
yOemUTeNnbHBIX ~ JaHHBIX, KOTOpBIE  MOIIH OBl
yTBEpKIaTh, 4TO TUTalleHTapHbIH Gaprep
MIpeOTBpaIlaeT BEPTUKAIBHYIO Ieperady BHpYyca.
Bnusunue Bupyca SARS-CoV-2 Ha 3MOpHOH u/miu
wion B [ u Il Tpumectpax OGepeMeHHOCTH ewié Majo
n3ydeHo. Jloka3aHO, YTO B IUIALIEHTaX JKEHIIHMH C
neperecéaapiM COVID-19 B III TpumecTpe uarie
pa3sBHBAIOTCA aHOMAJIWM  KPOBEHOCHBIX  COCYIOB
(Mampriepdysun) Marepw/moiona [10], a B HEKOTOPBIX
KIMHUYECKUX  HaOmofeHWsAX  ObUta  BBIABJICHA
BepTuKanbHasg  nepemada  SARS-CoV-2  [5,12].
BreiBenne wmMmMyHommoOynmuHa M(IgM) mportus
SARS-CoV-2 B mynoBHHHOW KpPOBH W/HIH B KPOBU
HOBOPOXKAEHHBIX MOATBEPXKIAeT IMOJO3pEHHE Ha
BHYTpUYTpOOHYI0 HHOeKIHIo, T.K. [gM He nepenaéres
TpaHCIUIAlEHTapHO OT Marepu K miony. OOHapyxeHne
JIHK SARS-CoV-2 B MJIalEHTapHON u
AMHMOTHYECKUX TKAHAX YKa3bIBaeT Ha BO3MOXXHOCTb
3apakeHMs 1iona Bo Bpems poxoB [13]. Ilpm
THCTOJIOTHYECKOM ~ HCCIICIOBaHUN Obllla  BBISABJIEHA
IUTATleHTapHast nHpeKnus (BocmanuTeNnbHbIH
nHQUIBTpaT B CyOXOpPHAJIBHOM  IIPOCTPAHCTBE,
yBEIMYEHUE OTIOXEHUs prOpHHA B MEKBOPCHHYATOM
MIPOCTPAHCTBE u ¢$yHU3MT), 4TO TaKxkKe
CBUJETENBCTBYET O  HAIWYMHM  BOCHAJIHUTEIHHOU
peakimu y twioga [4, 11]. Ilo nmaHHBIM >KypHAau
American Journal of Clinical Pathology, B cmucok
HOBBIX ocyokHeHHiH COVID-19 MOXHO BKIIOUHTH
MOBPEXICHNE KPOBOTOKA B IUIAIleHTE. B akTyaapHOM
UCCIIEIOBAaHUN HAOJIIONAINCh CIEAYIOUINe TNPH3HAKH
MOpPaXEHUsI TUIAIEHTHI: HEJOCTaTOYHOCTh KPOBOTOKA
OT Marepy K IUIOXYy C  HaTOJIOTHYECKHMH
KPOBEHOCHBIMHU COCYy/laMH (MaTepHHCKas BaCKYISIpHAsI
Manbnepdy3uss MM HapyLmIeHUs  BAaCKYJISPHOTO
KpPOBOTOKa), a TAaKKe MEXKBOPCHHYATHIE TPOMOBI.
HacTopokeHHOCTb aBTOPOB BBIZBIBAIOT MPEABLAYILNE
knuandeckre wuccaenoBanus COVID-19, commacHo
KOTOPBIM Yy MHOTHX TIallHEHTOB HaOMIOAaIoTCs
HapymeHus KOarysiIid W TIOBPEXIEHHUS COCYHOB.
Coo0rmraercs, 9To ATOT MPOIIECC MOXKET HAOIIOMAThCS U
B IUTAICHTE.
[IpuBogum

KJIIMHUYECKUN ciayyait
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HOBOPOXXKAEHHOTO peOEHKa ¢  BHYTPUCEPACYHBIM
TPOMOO30M M TPOMOO030M CTBOJIA JETOYHOM apTepHu.

HeBouka b. ponunace noxomenHoi 28.03.2021 r.
B 21.30 y 34 netneii matepu npu 4-it 6epemenHocTH. B
aHaMHe3e 3 MeIUIMHCKHX abopTa; OepeMEeHHOCTh
mporekaga  Ha  (QOHE  pPBOTHI  OEpEeMEHHBIX,
TIepEeHECCHHON KOPOHABUPYCHOM MH(EKIINHU TIPH CPOKE
recraiuu 14 Hemenb, abcmecca MPaBOM IIEKH NpH
CpoKke rectaruu 32 Henenu, MaoBoans; Ha pone BUIY
uHeKH, XpoHndeckoro remarutra C, oxupeHus 1
CTEIICHU.

Ponpr 1 cpouHble, B TOJIOBHOM NpeuIeKaHuu, |
nepuofa- 12 uvaco 10 munyt, 2 nepuoa- 40 MuHYT,
Oe3BofHbI  mpoMexxyTok 4 waca 35 MuHYT,
OKOJIOIUIOIHBIE ~ BOABI  THHOMOAOOHBIE.  Pomuics
pe6énok maccoit 3140  u IIHHON| 52 CM B COCTOSTHUU
YMEpEeHHOH achUKCHH ¢ OLIEHKOH 110 1Kane Amnrap - 5-

6-6 OamoB. Ilocme mTPOBENCHHOW MEPBUYHOM
peaHMMAalMOHHOM  MOMOIIM B pong  3ale,
HOBODOXKIGHHBIH B  TPAaHCHOPTHOM KyBe3e Ha

pecniuparopHoil  noxpnepkke-CPAP
otaencuue peannmanuu (OPUTH).

CocrosiHue peOeHKa ¢ POXKICHUSI PACIIEHEHO Kak
OuYeHb TSDKENIOE 3a CUET JbIXaTEIbHBIX HapyILICHUH,
CHUMIITOMOB HMHTOKCHKAIIUN, HEBPOJIOTHYECKHUX
paccTpoiicTB. BricTaBieH amarHos: BHyTpuyTpoOHas
ITHEBMOHMS, Ha3HaueHa aHTHOAKTeprualibHasl TEPamus B
BO3PaCTHOMH JIO3UPOBKE, Ha3HayeHa
AHTHPETPOBHUPYCHAA Tepamus TpeMs IpenaparamMH C
HENBI0 MPOQIIAKTIKH BEpTHKAIBHOHN mepemaun BIY
nHpeknun. B Tewenme 1,5 cyTok mpoBogMiIach
npixarenpHass —Tepanus  metomoM  CPAP  uepes
OuHa3aIbHBIEC KaHIONH.

29.03.2021 07:01 B OPUTH komneruanbHO ¢
HEBPOJIOTOM PeOEHOK OBUT OCMOTPEH U IMOCTaBJICH
MpeABapUTENIbHBIN JUarHo3: OCHOBHOM: BpoxieHHas
nHeBMoHuA? OcnoxHenune: OcTpas JabIxareidbHas
HEJIOCTaTOYHOCTh 11 CT. Konkypupyromiuii:
IlepunaransHOoe THIOKCcHYeckoe mopaxenue IIHC,
nepebpanbHas — WIIEMUS 1 ct.  Ilposenena
peHTreHorpadust JIETKUX: JISTOYHBIE OIS TPO3PadHBI.
Jlerounslii pUCYHOK He u3MeHeH. KOpHH CKpBITHI

MCPEBCACH B

TeHpl0 cepama. TeHbp cepama pacmmpeHa B
MONEPEYHUKE, KTH=0.68. 3aKiIroueHue:
KapAnOMeTaJusl.

B mnepBble cyTku TpoBeneHa sxokapauorpadus
(BI'K), mo naHHBIM KOTOPOH BPOXJEHHBIE ITOPOKH
cepAama OBUIM  MCKIIOYEHBI.  J[MarHoCcTHpOBaHBI
BBICOKas JICTOYHAsI TUTIEPTEH3HsI, THIIEPTPOd s CTEHOK
MIPAaBOTO JKEJNYHAOYKa, IUJIATallisl MPaBbIX OTJEIIOB
Cepila, aHeBpHU3Ma MEXKIPEACEPIHON MeperopoaKu
npoTsDKeHHocThio 11 MM,  0e3  mpu3HaKoB
mIyHTUpOBaHMsL. OTKPBITBIM apTepUaNbHBIA IPOTOK
muamerpom 0,3 cMm, cOpoc  mepeKpecTHBII
CokparuTtenbHasl CIIOCOOHOCTH JIEBOTO JKEITyNOYKa B
npegenax Hopmel (@B JDK 70 %). MR
HesHaunTenbHOo cT. TR 2-3 ct. CIIJIA 61 MM.pT.CT.

[Ipu mpoBeneHUH >IEKTPOKAPANOTPAYUIECKOTO
uccnenosanus: cuHycoBeld putM. UCC 130 B 1 muH.
D0C pe3ko OTKIIOHEHA BIPaBO.

PeOG&HKYy HEOTHOKpPATHO HCCIENOBAIM KPOBbH Ha
aaTtuTena Kk BUY, kotopsie 6611 06Hapyxensl, a JTHK
k BUY He oOHapyXeHBI.

Ha Bropble CyTKM HM3HH HOBTOPHO IpOBEIEHA
OKI' 8 OPUTH. OKI' na anmapare Vivid i, General
Electrik. [Tpu nccnenoBaHny HCHONIB30BAINCH PEKUMBI

271, M, ponmiuep (MMIYJNbCHBIN, MOCTOSHHBIM,
uBeroBoif).  Pacrmonoxenume — monocted  cepana
MIpaBUJIbHOE, MEXOKETYI0UKOBAast NIEPEropoaKa

MHTaKTHA. MeXIpeacepaHas Ieperopoika; aHeBpu3Ma
nporsokerHocteio 1,1 cm ¢ MIIC 0,3 cm Ilpassrit
xemymodek amameTrp 1,3 oM, Tommmua 0,5 cM,
BH3YaIM3UPYyeTCsl OOBEMHOE OKpYIIIoe 00pa3oBaHUE
pasmepamu 0,4x 0,4cm, 6e3 oOctpykumu. JleBbrid
xenynodex: KJP 1,6 cv KCP 1,0 cm ®U 70%

Tommuua 3C (mmacroma) 0,3 cm. Tommunza
MeXnpencepiHol mneperoponku (nmacrona) 0,4 cm.
KuHernka 3agHell CTEHKM JIEBOTO  IKEIyZOuKa
HOpMaJIbHas Kunerunka MEOKEITYIOYKOBOM

MIeperopokKl HopMasibHas Pa3mep mosioctd J1eBoro
npencepauns 1,2 cM, mpasoro — 1,6 cM. Aopra Auamerp
0,8 cm, ayra 0,7 cm, mepemeek 0,4 cM, muk G Ha

nepemeiike 5  MM.PT.CT. AOpTaJbHBI  KjamnaH
HOPMAaJIBHBIH, TPEXCTBOPYATHIH, KpPOBOTOK
HopMaibHbIM. Perypruraunm Her. KpoBoTok B

HUCXOJLIEM OTJeNe IPYyAHOH aopThl HOPMAJIbHBIN.
KpoBoTok B OpromHOM OTAeNe aopThl HOPMAaJIbHBIN
(MarucTpanbHBIN). MUTpanbHBIN KiIamaH: CTPYKTypa

CTBOPOK  HOpMallbHasl, KpPOBOTOK  HOpMaJbHbIMH,
peryprurtanus HE3HAUUTEJIbHOU CTETICHU.
TpuxkycnuaanbHbld  KjiamaH: CTPYKTypa CTBOPOK

HOpMaJIbHasA, KPOBOTOK HOPMAJILHBIH, PErypruTanus 2-
3 cr. I'papguent 45 mm.pr.cT. Jlerounas aprepus:
CTPYKTypa CTBOPOK HOpMaJIbHasi, B 00JIaCTH CTBOJIA /10
Ondypranuy BU3yaIM3HPyeTCsT 0ObEMHOE OKpYITIOE
obpazoBanne pazmepamu 0,8 cM x 0,5 cM, cozmaromiee
JUHAMUYECKYI0O OOCTPYKIHIO JIETOYHOM apTrepuu ¢
mukoM G 31 Mm.pr.cT. BerBu nerouyHoii aprepumu:
nuameTp npaBoit BetBu 0,4 cM, AMaMeTp JIEBOW BETBU
0,4 cm. Ilepukapa: HopMma. 3axmodeHue: OObeMHOE
oOpa3oBaHre B 0O0JIACTH BEPXHETO OTJeNa MPaBOTroO
xenmynouka pasmepamu 0,4 cm x 0,4 cMm, u crBonma
nerouyHoit aprepuum pasmepamu 0,8 x 0,5 cwm,
co3farolee THHAMUYIEeCKyro oOcTpykumto ¢ muk G 31
MM.pT.cT. [wmeprpodus crenoxk I[IK. Hebomsimoe
pacuiMpeHue  TOJOCTH  NPaBoOro  INpencepus.
AHeBpusMa MexnpeacepaHoi neperopogku 0,3 cm.
Pazmepsl monocTted cepama B mIpenesnax HOPMBI.
CoxkpaTtuTtenbHasi CIIOCOOHOCThH JIEBOTO JKEITyHO4YKa B
npexaenax Hopmsl (OB JIK 70 %).

Heiipoconorpagus: DXO-npu3Haku aCHMMETPHU
OOKOBBIX >KenmynoukoB (S>D), ymepeHHOe CHMXKEHHUE
WP Mo3roBeIx cocyoB. CTPYyKTypHBIX H3MEHEHUH HET.
[Tapenxuma HE W3MEHEHA. VieTpa3BykoBO€
HCCIIEZIOBAHWE  OpPraHoB  OpIONIHOW  IOJIOCTH
(KOMIUIEKCHOE): MIPU3HAKH THETI0AKTA3UH CIICBa.

31.03.2021 16:25 KoHCynbTaTUBHBIM IIpHEM
Bpaya - IETCKOTO KapANoJIora. 3aKItoueHne: 00beMHbIE
00pa3oBaHMs B MOJOCTH IPABOTO JKEJYIOYKa, CTBOJIE
JIETOYHON apTepuy, YMEpPEHHBI! CTEHO3 JETOYHOU
aprepus W ee JIeBOH BeTBH (32 c4eT OOBEMHOTO
o0Opa3oBaHuA B CTBOJIE). [ HIIepTpodhust CTEHOK MPaBoTo
Kenmynodka. Jlumatanmus TpaBBIX OTAETOB CepAla.
Tpom6? JlaHbl peKOMEHIAIMH: AHTUKOATYJISTHTHAS
Tepanus renapuHoM u3 pacuera 75 EJI/kr 3a 10 MunyT,
namee 28 EJl/kr/uac monm kontporem AUTB, c
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HepexXofoM Ha  MOAJACPKUBAOLIYIO 103y  IOJ
koHTposieM AUTB kaxasie 4-6 yaco; kouTpoab DKI,
aHTHOaKTepHabHasl Tepanus B IpeKHEM o0beMe.

31.03.21 peOEHOK KOHCYJIBTHPOBAaH JETCKUMHU
kapauonoramy, kapauoxupypramu I'Y3 «OKKJ[» r.
CaparoBa n ®I'BY «DenepanbHbIil IEHTP CEPIEIHO-
cocynuctoit xupyprum» M3 P® (1. Ilenza), roe He
UCKJIIOYalld  TPOMOOTHYECKHH Te€HEe3  YKa3aHHBIX
W3MEHEHUH; BBICTaBJICH AUArHO3: TPOMOOIHIOKAPIUT.
PexoMeH10BaHO ITPOBEICHHE TENIAPHHOTEPAIINY B 1036
20E]] xr/gac. B mepBple Tpoe CyTOK IOCiIe Hadajia
rernapuHOTEpanuu oTMeuanach HecTaOMIbHBIE
nokazarenu AUT: OT HOpManbHBIX 3Ha4€HUi, 10
OTCYTCTBUS KOAryJIsIUH. 3areM mokazareiu
KoaryynorpamMmsl Ha poHe HH(Y3uH renapuHa B 103e 20
e/K[' /gac cTaOMIM3MpOBAIUCH HA HOPMAJIBHBIX
3HaueHusix. Ha Qone neuenms coctosiHne pebeHka c
MIOJIOKUTEIIBHOM JIMHAMUKOH, KyIIUpOBaJIUCh
JIBIXaTeNIbHBIE 1 HEBPOJIOTHYECKNE HAPYIICHUS.

OnHako Ha ()OHE ITOCTOSHHOH renapnHOTEPAINH B
pexoMenaoBaHHoM no3e ¢ 31.03.21 npu nmoBTOpHOM
npoBenenu JKI': o6peMHBIC 00pa3oBaHUA B IIPaBOM
JKeJyIOYKe M CTBOJIE JICTOYHON apTepuM IpeKHUX
pasmepoB. AUTB B npenemnax 38-60 cek, mo AaHHBIM
TpoMboanacrorpaduu - HOPMOKAOTYIIALUS.
JlymiekcHble HCCIEOBaHUS COCYNOB BEPXHHUX H
HUKHUX KOHEYHOCTEH U HIKHEN U BEpXHEH II0JIbIX BEH
naronioruu He BbIsABWIU. Pebenok 13.04.21 moBTopHO
KOHCYJIBTUPOBaH B OI'bY
«DenepanbHbIN EHTP CEPICYHO-
cocymuctoit xupyprum» M3 P® (r. [lensa), mpuasaTO
pemieHne — JIe4eHHEe M HaOMIOIeHWe 10 MeCTy
xkutenbeTBa. 19.04.21 pebeHOK OBLT KOHCYIBTHPOBAH B
pexume TENEeMEAUIIUHCKOTO KOHCUIITYMa
MPEICTaBUTEIIEM OI'bY «HannonanbHbIM
MEIULIMHCKUH UCCJIEJ0BATENbCKUI LEHTpP
aKyIIepcTBa, THHEKOJIOTHU u
MepUHATOJIOTUY UMEHH akajemuka  B.J. Kymaxosa»
Munsnapasa Poccun, pekoMeH10BaHO TIepeBo peOeHKa
Ha HHU3KOMOJIeKyssipHble Temapunsl (HMI') B mose
1,Mr/kr kKaxxaele 12 9acoB moj KOHTPOIIEM aHTH Xa-
AKTHUBHOCTH, KypC JIeUeHHs OT 6 Hefelb 0 6 MecALEeB.
IIpyHuMass BO BHHMaHHE OTCYTCTBHE BO3MOXKHOCTHU
ompeneneHuss aHTH Xa -akTHMBHOCTH B CapaTtoBe U
obrmacTd, peKOMEHIyeTcsi TiepeBoy pebeHKa B
MeIUIMHCKOe yupexaeHne demepalbHOro 3HAUYCHUS
WM TPOGMIbHBIA CTAlMOHAP JIPYTHMX PETHOHOB IS
YTOUHEHHS AMArHo3a u nogdopa mxo3st HMI.

25.04.21. pebenok nepereneH B PI'AY M3 PO
«HanuoHanbHbIl MEIUUMHCKUN MCCIIEN0BATEIbCKUN
HEHTP 3A0POBBSA AeTei» C auarHo3oM: OCHOBHOM:
Tpom0603  BHyTpHCepIEUHBIH, TpPOMOO3  CTBOJA
neroyHod aprepun. Tpombosnpgokapaur. HK 0 cr.
Konkypupyromuii: BpoxneHHas NHEBMOHHUS, NEPUOL
PEKOHBANECLEHIINY. OcnoxxHeHue: ocTpas
JbIxaTenbHas HepgocratoyHocts |l B anamHese.
IlepunatanpHoe runokcudyeckoe mnopaxkenue [MHC,
nepebpanpHas wumemus 1 creneHun. HatampHas
HepBUKaIbHAS TpaBMa. ConyTCTBYIOIINA:
MHETI0IKTa3MUs CIIeBa.

B HMMUII 3n0poBhsi jietel 1€BOYKE MPOBEACHO
OTEepaTUBHOE JICUEHHE TII0 H3BJICUYEHUIO TpomoOa,
KOTOPBII MCXOAWJI U3  aOpTalbHOIO  MPOTOKA.

[MocneonepannonHblii  mepuox  mporekan — 0e3
OCJIO)KHEHUH, M peOEHOK B yJOBJIETBOPHUTEIHLHOM
COCTOSIHUM OB BBINKCAH JIOMOW 1OJA HaONIoJeHUe
KapIuoxXupypra u Kapuauonora. B Hacrosiiee Bpems
JICBOYKAa pAcTeT M pPa3BHBAECTCS COOTBETCTBEHHO
BO3pAacTy.

Takum 00pa3oM, MPeaCTaBICHHBIN KIMHUISCKAN
Cllydall TIOKa3bIBa€T, YTO HOBas KOPOHABUPYCHAs
WHOEKINs, TepeHeceHHas >KeHIMUHONH B 14 Hemenb
OepeMEeHHOCTH, MOXET BBI3BIBATH TSDKEJI0e
OcJIOXHEHHe y pederka. YuutsBas poct COVID-19y
OEpEeMEHHBIX KEHIIUH, HEOOXOJIUMBI TIIATEIbHBIN
MOHHUTOPHHI ~ TIOKa3aTeled KoaryJorpamMbl HpH
3a00JIeBaHUN HE3aBUCHMO OT CpOKa OEpeMEHHOCTH U
TSDKECTH 3a00JIeBaHUSL M PETYJSIPHOE IIPOBECHHE
yIBTPa3BYKOBOTO KOHTPOJISI COCTOSIHHS CEp/EYHO-
COCYIMCTOM CUCTEMBI IUIOJA.
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ABSTRACT

Patients with hormone-sensitive and Her2neu amplified tumor subtypes have a better short-term prognosis
than patients with hormone-negative and Erb-B2 over expressing subtypes. At the hormone-positive luminal A
subtype of breast cancer, hormone therapy is the only systemic therapy that is beneficial and should be used in
patients who are in good physical shape..

PE3IOME

HaHHeHTLI C TOPMOHOYYBCTBUTCIIbHBIMU U aMHJ'II/I(bI/IHI/IpOBaHHLIMI/I MOATUIIaMU OITYyXOJIN Her2neu UMCHOT
Jy4lIMi KpPaTKOCPOYHBIM IPOTHO3, Y€M IALUEHThl ¢ TOPMOHOTPHULATEIbHBIMU U CBEPX3KCIPECCUPYIOIUMU
noatunamMud  Erb-B2. Tlpu rOpMOHOMO3UTHBHOM IJIFOMHHANIFHOM A TOITHIIE paka MOJOYHOU IKee3bl
TOpPMOHAJIbHAsl TEparus SIBISICTCS EJUHCTBEHHOH S((EeKTHBHONW CHCTEMHOH Tepamued, KOTOpYyHo CcJelyeT

MPUMEHSTD y MAIMEeHTOK, HAXOIAIMNXCS B Xopotei puzmdaeckoit popme.
Key words: breast cancer, target and system chemotherapy, luminal A type, luminal B type, protein HER2.
KiroueBble cioBa: pak MOJIOYHOM JKCJIC3bl, TAapTeTHAA U CUCTEMHAA XUMUOTECpaIus, JIIOMUHAILHBIN THIT A,

IOMHUHaANBHBIN THII B, 6emok HER2.

Breast cancer (BC) is the most common malignant
neoplasm and takes the first place among all malignant
tumors in women. Despite the fact that the prevalence
of the tumor process is the most important criterion for
prognosis and choice of treatment tactics, its correlation
with the efficiency of treatment and the outcome of the
disease is not always revealed. A number of molecular
markers of tumor cells have been included in the list of
prognosis criteria recently [1-3]. Among patients of 65
years and older, most tumors are characterized by
positive expression of steroid hormone receptors (ER+)
and HER2 negative (HER2-) status — these are tumors
of the luminal A subtype, which are characterized as
follows: favorable clinical course and outcome, later
age of occurrence, high degree of differentiation, low
proliferative index Ki67, relatively favorable prognosis
in comparison with hormone-negative tumors. Also,
this type is characterized by a low relapse rate and a
long life expectancy [4-5]. It responds well to hormone
treatment both in neoadjuvant and adjuvant regimen,
and as a rule, to neoadjuvant chemotherapy. As it is
known, the luminal A subtype is characterized by low
proliferative activity, and as a consequence, low
sensitivity to adjuvant chemotherapy. Therefore, the

main methods of treatment are surgical method,
hormone therapy with or without radiation therapy.
Various studies among patients over 70 years with
hormone-sensitive tumors have shown that Tamoxifen
reduces the annual risk of breast cancer recurrence by
about 2 times and the annual probability of death from
breast cancer by 37%, regardless of the condition of the
lymph nodes. Tamoxifen is well tolerated by elderly
patients and is available because of the low price. It can
also maintain or increase bone density and lower
cholesterol levels in postmenopausal women [6].
However, there is an approximately 1% risk of
endometrial cancer and venous thrombosis at 5 years of
use. Recommendations to conduct an annual pelvic
examination and take a Pap smear may have some
difficulties among elderly patients. There have been a
number of large clinical trials comparing Tamoxifen
and aromatase inhibitors (Al) and a slight advantage in
the recurrence rate in the 1A group has been found.
However, in terms of overall survival in compare with
Tamoxifen, the benefits are negligible. Despite the
presence of many strategies regarding endocrine
therapy, the use of Tamoxifen and the transition to
aromatase inhibitors after 3 years showed an increase
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in survival by about 1% and represents the best strategy
[6-7].

The luminal B subtype is hormone-sensitive,
characterized by aggressiveness in comparison with the
luminal A subtype. It is characterized by low
differentiation, high proliferative index Ki67%, large
tumor size, involvement of lymph nodes, and earlier
age of onset. Up to 20% of breast cancer cases occur
after the age of 65. It has a worse prognosis and a
greater probability of relapses compared to luminal A.
With Her2 amplification (up to 10% of tumors), it may
be insensitive to hormone therapy, unlike targeted
therapy with Trastuzumab [8-9]. In addition to the
possible over expression of Her2 neu at the luminal
subtype, a high degree of histological malignancy of
G3 is also observed. Endocrine therapy is the basis of
adjuvant treatment of elderly patients with luminal B
subtype of breast cancer. The main problem in the
treatment of elderly patients with luminal B subtype is
to determine for which of them chemotherapy will
potentially bring more benefits.

For patients with T1 and T2 and the absence of
lymph node lesions, hormone-sensitive tumors
undergoing adjuvant endocrine therapy, the value of
chemotherapy can be determined using prognostic tests
such as Oncotype DX, MammaPrint, etc. [10-11]. This
analysis contains information that the maximum benefit
from chemotherapy in this group is observed among
patients with high risk of relapse, and the minimum
benefit among patients with low risk of relapse,
including women with 1-3 affected lymph nodes [12-
14]. The authors believe that for patients with an
average risk of recurrence, the value of chemotherapy
to reduce breast cancer mortality can be assessed using
the website www.adjuvantonline.com The value of
chemotherapy for elderly patients with T1 and T2
tumors without lymph node lesion with low risk of
recurrence is also evaluated in randomized clinical
studies. A similar study is carried out in patients with
1-3 affected lymph nodes. The 13th International
Breast Cancer Conference in St.Gallen recommended
the use of taxanes and anthracyclines in the luminal B
subtype, despite the fact that it was not able to
determine the preferred chemotherapy regimen [15].

The decision on the use of chemotherapy and
trastuzumab in elderly patients should be individual,
especially for those who are in poor physical shape. In
majority of cases adding trastuzumab to chemotherapy
improved survival in compare with chemotherapy
alone. Elderly patients have shown trastuzumab to be
well tolerated, but careful monitoring is required. As
the age increases, there is an increasing risk that
trastuzumab may cause heart failure. Patients with
high-risk heart disease and diabetes may be at risk of
developing cardiotoxicity, and the increased risk may
be more related to the prevalence of comorbidity rather
than age [16]. The emergence of new targeted drugs,
for example, Lapatinib, Neratinib, with a smaller
molecule directed against HER2neu receptors, can also
increase the therapeutic effect and reduce side effects
when added to chemotherapy in elderly patients. Erb-
B2 overexpressing subtype is hormone-negative,
characterized by a high proliferative index Ki67%, low

differentiation, large tumor size, involvement of lymph
nodes, high probability of a negative outcome of the
disease [17]. It is very difficult to make a decision about
prescribing chemotherapy to an elderly woman. This
decision should be preceded by a review of the effect
of this treatment on improving survival, and the study
of potential toxicity which can lead to loss of
functionality and a decrease in quality of life. After
deciding on the prescribing of chemotherapy, the
oncologist faces a second difficult choice - which
chemotherapy regimen to choose. AdjuvantOnline
directly compares survival rates with different
chemotherapy regimens. He divides the regimens into
the first, second and third (the most aggressive), taking
into account the benefits of treatment. The second-
generation regimen consisting of 4 TC cycles, more
effective than 4 AC cycles, was evaluated on a large
number of elderly patients and showed overall good
tolerability. For patients in good shape with a high risk
of relapse, treatment with the third-generation regimen
improves survival by several percent in compare with
the first and second-generation regimens [18,8]. For
patients with a low risk of relapse, the authors suggest
considering a second-generation regimen, such as TC,
to avoid potential anthracycline cardiac and
hematological toxicity. For patients at high risk, a third-
generation regimen should be considered if a few
percent improvements in 5-year survival are estimated.
Anthracycline- and taxane containing third-generation
regimens should be used in patients with high
functionality and minimal concomitant diseases.

The HER2 protein is a unique and useful target
for drug treatment. It occurs in 15-25% of all breast
cancer cases, but with age these indicators become
much lower. Patients with HER2-positive tumors
benefit most from a combination of chemotherapy and
trastuzumab. Due to the fact that cardiac toxicity is the
main side effect of trastuzumab, and the incidence of
heart disease increases with age, elderly patients are at
risk for cardiac toxicity and require careful monitoring.
Measurement of the left ventricular ejection fraction
before the start of therapy and every 2 months during
treatment should become the norm. The combination of
trastuzumab regimens with docetaxel, carboplatin and
trastuzumab is similar in efficiency with trastuzumab
and anthracycline-containing chemotherapy, but is
associated with lower cardiac toxicity and is strongly
recommended for the treatment of elderly patients [19].

The majority of patients with triple negative breast
cancer relapse much earlier (usually within 5 years) in
comparison with other biological subtypes, and also
have significantly worse survival. The basal-like
subtype is the most aggressive type of tumor, occurring
in about 15% of cases [20]. There is an earlier age of
occurrence in comparison with other subtypes, low
differentiation, high proliferative index Ki67%,
relatively large tumor size, involvement of lymph
nodes, nuclear pleomorphism, necrosis, and a high
probability of locally widespread and metastatic forms.
In a retrospective study of Cancer and Leukaemia
Group B (CALGB), it was found that elderly and young
patients had a similar decrease in mortality from breast
cancer and relapses during chemotherapy containing a
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larger number of cytostatics or higher doses of agents.
This large retrospective assessment of almost 6,500
patients contains evidence that age should not be an
obstacle to intensive chemotherapy regimens if patients
are in good health [20-21]. The EBCTCG meta-
analysis also showed that chemotherapy in general has
the same efficiency in patients over 65 years as in
younger women. The toxicity of chemotherapy in
compare with endocrine therapy is much higher and can
lead to a decrease in physical activity and life quality.
Palliative measures without chemotherapy may be a
reasonable choice for weakened elderly patients
[22,19].

The specific choice of chemotherapy regimen
depends on several factors: the individual
characteristics of the patient, the doctor and the
patient's preferences and the availability of medicines.
Sequential treatment with a single cytostatic agent may
be more preferable for elderly debilitated patients
taking into account the potential reduction of toxicity
risk. However, the CALGB 49907 study showed lower
results at monochemotherapy in elderly patients
compared with combined regimens. Two retrospective
SEER studies have shown that adjuvant chemotherapy
improves overall survival in elderly patients aged > 70
years with a hormone-negative subtype. A prospective,
randomized trial by CALGB found that standard CMF
or AC chemotherapy was superior to the use of
capecitabine as adjuvant chemotherapy in elderly
people at the age > 65 years with early-stage breast
cancer. [13,18]. The most significant effect was in
hormone-negative subtypes. Despite the fact that they
achieved a reduction in toxicity in compare with
standard therapy, relapse-free and overall survival was
higher in the standard chemotherapy group.

After three phases of studies involving 510
patients with stage I-11l breast cancer, Jones S. et al.
compared the efficacy of TC against AC in a subgroup
analysis in elderly people at the age > 65 years and
younger women. It was found that TC is associated
with more favorable relapse-free and overall survival
than AC in both age groups, including patients with
hormone-negative or Her2-negative tumors [23].
Chemotherapy according to the TC scheme is well
tolerated with a low level of neutropenia (about 8%) in
elderly patients. Some studies have shown that at high
rates of febrile neutropenia development at
chemotherapy according to the TC scheme, the
preventive use of granulocyte colony-stimulating factor
is possible, as proposed by the European Organization
for Cancer Research and Treatment in 2011, but not in
all cases [19]. These data confirm that elderly healthy
patients with triple-negative breast cancer have
indications for treatment with the most modern
chemotherapy regimens.
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ZOOPLANKTON FAUNA AND WATER QUALITY ASSESSMENT OF THE ESAULOVKA RIVER
(KRASNOYARSK REGION)
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AHHOTALIUA

B cratee mpuBencHa XapaKTepUCTHKA (ayHBI INIAHKTOHHBIX OECMO3BOHOYHBIX pekn EcayioBka (IpaBblid
nputok peku Ermceit) 3a meprox ¢ 2018 o 2020 rr. OnmckiBaeTcsi TAKCOHOMHYECKUH COCTaB 300IUIAHKTOHA, €T0
KOJIMYCCTBCHHBIC II0Ka3aTciiu, JOMHUHAHTHBIC BHUBI. HpoaHaanpOBaH XapaKkTep reorpa(bnquKoro
pacopeaciacHusa u 3KOJIOTHYECKOI MNPUHAAJICIKHOCTU 300IUIAHKTOHHOTO COO6HICCTB8.. YPOBGHL 3arpA3HCHUS PCKU
MPOBOJIMIIM C MCIIOJIh30BAHUEM HHJCKCA canmpoOHocTH 1o Metoay [lanTie-bykka B Mmogudukanuu Cranedeka.
CocTOsIHHE DKOCUCTEMBI PCKH EcayHOBKa COOTBETCTBOBAJIO AHTPOIIOTCHHOMY 5KOJIOTUYECKOMY HAIIPSKCHUTO.

ABSTRACT

The article provides a description of the fauna of planktonic invertebrates of the Esaulovka River (the right
tributary of the Yenisei River) for the period from 2018 to 2020. The taxonomic composition of zooplankton, its
quantitative indicators, and dominant species are described. The nature of the geographical distribution and
ecological belonging of the zooplankton community is analyzed. The level of river pollution was measured using
the saprobity index according to the Pantlet-Bukka method modified by Sladechek. The state of the Esaulovka

river ecosystem corresponded to anthropogenic environmental stress.
KiroueBble c10Ba: 300IINTIaHKTOH, YUCJIICHHOCTD, 6HOMacca, HHICKC CaHpO6HOCTI/I, PCKa EcaYJ'IOBKa
Keywords: zooplankton, abundance, biomass, saprobity index, Esaulovka river

Beenenne. Manslie peku - caMblii
MHOTOYUCJIEHHBIM THII KOHTHHEHTAJILHBIX BOIHBIX
o6bekToB [2]. brmarogaps ux HeOONBIIOMY pazMepy
pasBuBamoImuecs B HHUX  cooOmiectBa  Gosee
YYBCTBUTCJIbHBI K HN3MCHCHUIO yCJ'IOBI/If/'I Cpe€anl, 4€M
coolmmecTBa KPYIHBIX BOJOTOKOB, KOTOpBIE W3-3a
MIOJTHOBOTHOCTH MEJICHHEE pearupyroT Ha IPHPOTHEIC
W3MEHCHUS W BMEIIATENECTBO CO CTOPOHBI YeJIOBEKA.
W3ywas  Mamble  pekd, MOXHO CyIOUTb 00
9KOJIOTHYECKON O0OCTAaHOBKE HAa TEPPUTOPUH HX
BozocOopos [10].

Pexa EcaynoBka — npaBblii nputok Enuces. beper
Havalio B CeBepHBIX oTporax BoctouHoro CasHa (Ha
Kpacnosipckom xpebte). IIporekaer mo TeppuTopuun
Manckoro u bepé€3zoBckoro paiioHoB KpacHosipckoro
kpas, Bnagaet B Exuceit B 20 kM Huke r.KpacHosipcka
y cena EcaymoBo. ymua pexku 137 kM, Twiomnianb
BosiocOopHOTO OacceitHa 1500 km?.

Lens paboTel: W3yYEeHUE pa3HOOOpasus H
CTPYKTYPBl COOOIIECTBa 300IUIAHKTOHA W OLCHKA
JKOJIOTUYECKOTO COCTOSIHUS peku EcaynoBka.

O0bekTHl U MeTOAbl. MaTepuaioM Ajisl Haen
paboThl TOCTYXXKWJIM JaHHBIE THUIPOOHOJIOTHYECKOTO
MOHUTOpPHHIa Ha peke EcayiioBka, MpOBEICHHOIO B
BereTanmoHHbIe ce30HbI 2018-2020 rr. B mpubpexHOH
30He pekn. OTOop mMpod A ompeneneHus BUIOBOTO
cocTaBa M YUCIEHHOCTH THJPOOMOHTOB MPOBOAMIH B

COOTBETCTBUU co CTaHAAPTHOU METOJIUKOH,
onucanHoi B (PykoBonctse..., 1992) [6].

B o0mieit cioxHOCTH Ham Obuia moctymHa 21
KOJIMYeCTBEHHass 1mpoba  300IUIaHKTOHA. IIpoOsr
300IUIaHKTOHAa OoTOMpanu | pa3 B Mecsil ¢ anpenst 1o
OKTsI0pb. OTOOp BOABI MNPOM3BOAWIM B BEPXHEM
ropmonTe 0,0-0,5 M B puOpeHOH 30HE BOJTOTOKOB
GUIbTPYst Yepe3 KauyecTBEHHYIO CeTh AmIITelHa
(pasmep s4en IUIAaHKTOHHOTO rasa 68 MKM), BOIy
oobemom 50-100 1. TIpobOsr ¢ukcupoBamum 40%
(opManMHOM JOBOAS €ro KOHLEHTpaluoo 10 4%.
KamepanpHyto 00paboTKy IPOBOIMIIH IO CTAaHJAPTHON
CYeTHO-BecoBOM Metoauke [6]. Jns ompeneneHus
BU/IOBOTO COCTaBa 300ITAHKTOHA OBUIN MCIOJIB30BAHBI
onpeaenutenn AnekceeBa u Llamonmuxuna [4],
Ueptonpyna [9], bopymkoro u Crenanosa [1], a Taxke
KyrtukoBoit [3]. 300mIaHKTOH OIIGHWBAIHA IO
TaKCOHOMHYECKOMY COCTaBY, YHCIEHHOCTH, Onomacce
W J0JIe TaKCOHOMHYECKMX TIpyNn B COOOIIECTBE.
JloMUHaHTHBIE BHIBI BBIAEISUIM IO OTHOCHTEJIBLHOMN
YHCIIEHHOCTH U OMoMacce B Tpymrie.

Ha ocHOBaHMM TIOJy4EHHBIX KAauYeCTBEHHBIX H
KOJIMYCCTBCHHBIX XapaKTCpUCTHUK 300IINTAaHKTOHA
p. EcaynoBka paccuutsiBanu Uaaexc CanpoOHOCTH 1O
metony Ilantne-Bykka B mommpuxammm Cragedexa
[11]. Mns xaxmoro THIPOOWOHTA WCIIOIB30BAIN
HNHACKCHI CaHpOGHOCTI/I YKa3aHHbIC B
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YHH(DUIUPOBAHHBIX METO/aX MCCICAOBAHMS KayecTBa
BoA [7],[8]. I'panuisl kilacca kauecTBa ONpeAessiIn 1o
PJ1 52.24.309-2016 [5].

PesyabTarsl. B COCTaBe 300IJJAHKTOHA
oOHapyxeHO 37 BHIa, OTHOCSIIUXCSA K 3 TaKCOHAM:
Rotifera, Copepoda, Cladocera.

IMo umcnmy BumoB nomuuuMpoBanu Rotifera (28
BUOB), Ha JIONIO KOTOPBIX MpHUXOAWiIock 76% oOT
obmero gncia BunoB (puc.l). Hanbonpmed BuaoBoit
HACBIIIEHHOCTBIO 00JIamany ceMeiictBa: Brachionidae
u Lecanidae comepkamme mo 4 Buma. B dayne

Cladocera

pakoobpasHbix oT™MeueHo 7 BugoB Copepoda (19%) u
2 suga Cladocera (5%). Haubonee pa3HooOpa3HbIMHU B
BHJIOBOM OTHOIIEHHH  SIBJSUTHCH ceMeiicTBa
Chydoridae u Cyclopidae.

BupnoBoe pasHooOpazue 300IUIAaHKTOHA OBLIO
MaKCHMAaJIbHO B HIOHE-UI0JIE M IOCTEIIEHHO CHIKAJIOCh
K ceHTsa0pio. Ilpeobramanne B BHIOBOM COCTaBe
KOJIOBPAaTOK COXPAaHsJIOCH B TEUYEHHE BCETO IEpHOIa
nccnenoBanmii. KommgectBo BupoB B mpobax
U3MeHsI10Cch oT 1 1o 36.

Rotifera

Puc. 1. Coomuowenue makxconHomuueckux epynn 300n1aHKmMOHA peKu EC(,ZleOGKa

B oskonoro-reorpadmyeckoM ~ acmeKkTe B
TaKCOHOMMYECKOM COCTaBE€ PEYHOT0 300IUIaHKTOHA
MpeBaTUPOBAIH KOCMOIIOJIUTHBIE (53%) U
autopanbHele  (28%)  Bumel.  Ilo  cmocoby
MepeABIKeHNS ITpeobiatany IulaBarole-IoiI3aroiue
Buasl (37%) w rpynma miaBatoumx (35%), rpymma
MoJ3arollie-IUIaBaloIuX  cocTaBnser 23%, rpymnma
IUIAaBAONINe, HO CHOCOOHBIE TIPHKPEIIIATECS K
cyocrpaty — 5%. Ilo cmocoOy noObIBaHHS NHIIN
npeobnagana rpynmna BepTHKaTopoB (58%), rpymma
xBararteneit cocraBiieT 15% ot obmielt ayHbl, 3aTeM
NEepBUYHbIE  (QUIBTPATOPBl, Ha JOJIO  KOTOPBIX
npuxoaurcst 12%, rpynmsl coOupareneii, XxBaraTenen-
BcacelBaTene u  mpeacraBineHsl 8% u 7%
COOTBETCTBEHHO.

OO01iMe YMCICHHOCTh ¥ OroMacca 300IIaHKTOHA
B Nepuoj HabmoaeHuil BapsupoBany oT 170 sk3./M° n
1,37 mr/m® B anpene 10 148300 ax3./m° u 325,17 mr/m®
B WIOHe. B mepmon wnHaOmopeHuid 1o goie B
yrcieHHocTd gaomuHupoBan Euchlanis lyra Hudson,
1886, a mo mone B OGmomacce — Heterocope borealis
(Fischer, 1851).

Jns 31 Buga 300INIAHKTOHA H3  BCEX
00Hapy>KEHHBIX B MCCIICIOBAHHOM BOJIOTOKE, TO €CTh
6omee wem s 84%  oTMedueHa  BUIOBAS
MPUHA/UIEKHOCT K TOW WJIM HWHOM  CTENeHH
canpoOHOCTH. B pekax BcTpedaroTcs WHAWKATOPHBIE
OpTraHU3MBI ¢ OOJIBIINM HHTEPBAJIOM CallPOOHOCTH — OT
oJITO- 10 0-Me3ocanpoOHocTH. Haumbompimee wux
KOJIMYECTBO OTHOCHUTCS K 0-f3-Me30canpoOHO# 30He, TO
€CTh «YCJIOBHO YHCTBIX» U «CJ1a00 3arpsi3HEHHBIX» BOJ
(51%), Ha 1OTI0 MHIMKATOPOB «CJIa00 3arps3HEHHBIX)
BOI -  P-me3ocampoboB  mpuxomutcs  23%,
onurocanpoboB — 4YHCTBIX Box - 21% wm -
Me30carpo6oB— 5%.

3HaueHus uHAeKca canpooHoctH [Tantiie n bykka
B Mogudukanuu Clajedeka B CpeHEM pa3Invaliuch
HECYIECTBEHHO M cocTaBisik ot 1,5+0,1 no 1,7+0,1
Oaina. Ha  mpotsbkenun OonpIlleld  4YacTH

BETETALIMOHHOTO CE30HAa OH COOTBETCTBOBAI «CJIa00
3arpsA3HEHHBIM» BOJIaM.

3akaouyenne. B mccienoBaHHOM BOJOTOKE C
2018 mo 2020 rr. B cocTaBe 300IIAHKTOHA BBISBIICHO
37 BumoB. B xonnuecTBEHHOM OTHOIIEHHU OCHOBHOM
BKJIaJl B pa3BUTHE COOOIIECTB BHOCKIIM KOJIOBPATKH Ha
MPOTSHKEHUH BCETO BETETAIMOHHOTO MEPHO/IA.

3ooreorpadudeckuii  aHaNMM3  IMOKa3al, dTo
300IJIAHKTOH chopMHUpOBaH BCECBETHO
pacupoCTpaHEHHBIMM BHIAaMHU, AocTUramomuMu 53%
¢ayHel. B Tpoduueckoil CTPyKType 300ILIAaHKTOHA
peoOIaaloT BEPTHKATOPHL.

Ha ocHoBaHMM MOJIy4E€HHBIX 3HAUEHUN HHJIEKCOB

carpoOHOCTH  BOJbl peku  EcaynoBka  MOXKHO
OXapaKTepu3oBaTh Kak «ciabo  3arps3HEHHBIEY.
CocrostHMe  OMOLIEHO30B  pEKH  HAXOAWTCS B

AHTPOIIOTCHHOM 3KOJIOTHYCCKOM HAITPAKCHUC.
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AHHOTAILIUS

B cratee MNPpUBOAUTCA OLICHKA KadeCTBa BOJAbI M CTCIICHHU 3arpsA3HCHUA BOJbI J'IeBO6€pe)KHOFO IIPpUTOKA
p- Ennceit — peKu Kaua B paﬁOHe ropoaa KpaCHOﬂpCK Ha OCHOBAaHHH KAYCCTBCHHbBIX MW KOJIHMYCCTBCHHBIX
XapaKTepUCTHK 3000eHTOca. B cocraBe 3000eHTOCa 00HapykeHO 45 BHAOB, Cpeld KOTOPHIX HAHOOJBIIETO
BUIO0BOI'O pa3H006pa31/I${ JAOCTUTAIN JIMYUHKHU XUPOHOMUA — 60%. Ha ocHOBanum TOJTYYCHHBIX 3HA4YCHHUI
HHJACKCOB (6I/IOTI/I‘16CKOFO, CaHpO6HOCTI/I) Ka4eCTBO BOAbI PCKH Kaua MoxHO OXapaKTCpHU30BaATL KaK
«3arpsA3HEHHOC», COCTOAHUEC SKOCUCTEMbI COOTBECTCTBYCT aHTPONIOI'CHHOMY 3KOJIOTUYCCKOMY PErpeccy.

ABSTRACT

The article provides an assessment of water quality and degree of water pollution of the left tributary of the
Yenisei river - Kacha river near Krasnoyarsk on the basis of qualitative and quantitative characteristics of
zoobenthos. In the composition of zoobenthos 45 species were found, among which chironomids reached the
highest species diversity - 60%. Based on the obtained index values (biotic, saprobidity), the water quality of the
Kacha river can be characterized as “polluted”, the ecosystem condition corresponds to anthropogenic ecological

regression.

KiaoueBble cioBa: 30066HTOC, BHUI0BOC pa3H006pa3He, YHUCJIICHHOCTD, 61/10Macca, Ka4y€CTBO BOJbI,

Kpacnosipck, pexa Kaya.

Keywords: zoobenthos, species diversity, abundance, biomass, water quality, Krasnoyarsk, Kacha river.

BBenenmne. Pexa Kaua (mo tarap. Uzeip-Cy) —
MaJIbIi JIeBOOEPEKHBIM MPUTOK (TIPOoTsHKeHHOCTH 103
KM) peku Enucei, Bmajgaromuii B HEro B LEHTpE
ropoja KpacHosipcka. McTrok peku pacrnoyioxkeH B
paiione mocenka Kaua (EmenpsHOBCKHH —paiioH
KpacHosipckoro kpasi) B CeBepo-3alaJHBIX OTpOTrax
Bocrounoro Castna. ITnomanp Bogoc6opa - 1280 km?,
cpenHsist ckopocthb TeueHus — 0,5 m/cek, rmryouna 0,1 —
2 M [3]. B HmxHeM TeueHHE pPEKHM B UepTe
r. KpacHOsIpCK TpyHT IpeUMyIIECTBEHHO NPEACTaBIECH
WIACTBIMU OTJIOKEHUAMU. B peky mnpousBoautcs
cOpoCc CeTbCKOXO3AHCTBEHHBIX, HPOMBIIIICHHBIX |

OBITOBBIX CTOKOB, B CBS3M C YeM B YCThE DPEKH
HaAOJI0OMaeTCs yBeMUEeHNE KOHIICHTPAIINH Pa3TUIHBIX
sarpsizustionux Bemiects (Fe, Cu, Mn, Zn, denomnb),
KOTOpBIE C TOKOM BOJBI Jlajiee MOCTynaioT B EHuceil.
OCHOBHBIE TIPEINPUATHS, OKA3bIBAIOIINE HETATHBHOE
AHTPOIIOTEHHOE BO3/ICHCTBHE HA SKOCHCTEMY pEKH
Kauwa: KpacHospckuil  HIHIIHO-KOMMYHaJIBHBIN
komiuieke «KpacKom», TOLI-2 r. KpacHospck, OAO
«Pycan KpacHosipck» (KpacHOsIpcKuii aJfOMHHNEBBIH
3aBon) [1].

JloHHBIE OEcrO3BOHOYHBIE - OHOWHAMKATOPHI,
KOTOpBIE (HDOPMHUPYIOT MAaJIOTIOIBHKHBIE COOOIIecTBa
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", COOTBCTCTBCHHO, MOTYT CIIYXUTb 00BEKTOM JJIA
OLCHKH 3KOJOIM4c€CKOro CoOCTOsAHHA U  CTCICHHU

3arpsi3HEHUSI  KOHKPETHOTO  ydyacTKa  BOJHOMU
aKocucTemsl [2], [7].
HccnenoBanus COBPEMEHHOTO COCTOSIHUS

3000€HTOCHBIX COOOIIECTB M CTENEHH 3arpsi3HCHUS
MIPUTOKOB peku EHuceil mpoBoasiTcs CHOpagnyecKu.
OmeHka kauecTBa BoAp! pekd Kaua Mo CTpyKTypHBIM
XapaKTepUCTHKAaM  3000€HTOCAa  JHIIb  TE3HWCHO
n3noxeHa B padore E.M. Cemenosoii B 2010 1. [6].
Hemb: wm3yunths cocTtosiHEEe OeHTOpayHB H
ONpENeNUTh 3KOJOTMYecKOoe COCTOSHHE BOJHOI
skocucteMsl pexu Kaua B uepre r. KpacHosipcka.
Marepuan u  Mmetoasl.  HccnepoBanus
Makpo3oo0eHToca p. Kada mpoBoamnuch B Mepuop
anpens 1o oktsaops B 2018-2020 rr. Beero Ham Obuia
noctynHa 21 nmpoba noHHBIX 6ecro3BOHOYHEIX. OTOOD,
(ukcamro W KaMepaJbHyl0 00paboTKy 1mpo0
3000€HTOCa OCYHIECTBISUIN B COOTBETCTBHH  C
oOrmIenpuHATON METOJIMKOM, H3JI0KEHHOH B
«PyxoBoacTBe o THAPOOHOIOTHIECKOMY
MOHHUTOPHHTY MPECHOBOJIHBIX 3KocucTeM» [4]. OTOop

npo0d MPOBOMWIM  METAUIMYCCKOH  paMKOW ¢
mwiomanasto 0,0625 M2 B 0,5 kM BblIIe yYCThs B UepTe
ropoga KpacHosipcka.

Ha ocHOBaHMM TONYyYEHHBIX MPH KaMepalabHOM
00paboTke mMpoO JaHHBIX PACCUUTHIBAIA HHICKC
canpobHOocTH TO Mertoxy Ilantine - Bykka B
Momudukammn Cragedexka W OHOTHYECKUM HWHIEKC
BymuBucca (BM). I'paHnmpl kimacca KadecTBa BOIBI
OTpEeNeISIIM B COOTBETCTBHH C  PyKoBomsmiM
nokyMmenToM 52.24.309-2016 [5].

PesyasTaThl. B cocraBe Makpo3oobeHTOCa B
MIEPUO]T UCCIICAOBAHUS UICHTH(OUITMPOBAHO 45 BUIOB,
oTHOcsimuxcst kK 4 kmaccam, 9 orpsmam u 13
cemelictBam (tabmuria 1). Haubombiee BHIOBOE
pa3sHooOpa3ue  OTMEYaloch  Cpead  XHUPOHOMHI
(Chironomidae) - 60%, HauMeHpliHe - Yy
MasomeTHHKoBbIX uepBeil  (Oligochaeta) — 13%,
nogeHok (Ephemeroptera) — 11%, xyxoB (Coleoptera)
n musBok (Hirudinea) — mo 5% cooTBeTCTBEHHO.
EnvHUYHBEIMEA BHUIAMHU TIPEICTAaBICHB OPIOXOHOTHE
mommockn  (Gastropoda), crpexo3sr  (Odonata) u
pyueitanku (Trichoptera).

Tabmuna 1

Bunosoii cocras 3006enToca p. Kaya B 2018-2020 rr.

Bun

T'on

2018

2019

2020

Kimacc Insecta
ompso Diptera
cemeiicmeo Chironomidae

Chironomus nigrocaudatus Erbaeva 1968

Chironomus gr. plumosus (Linné 1758)

Cladotanytarsus mancus (Walker 1856)

Cricotopus bicinctus (Meigen 1818)

Cricotopus gr. sylvestris Fabricius 1794

Cryptochironomus defectus (Kieffer 1913)

Cryptotendipes nigronitens (Edwards 1929)

Dicrotendipes nervosus (Staeger 1839)

Micropsectra praecox (Wiedemann 1818)

Microtendipes pedellus De Geer 1776

Microtendipes tarsalis (Walker 1856)

Nilotanypus sp.

Orthocladius thienemanni Kieffer 1906

Pagastia orientalis (Tshernovskyi 1949)

Paracladopelma camptolabis (Kieffer 1913)

Paratendipes albimanus (Meigen 1804)

Paratrichocladius inaequalis (Kieffer 1926)

Polypedilum convictum (Walker 1856)

Polypedilum exectum Kieffer 1915

Polypedilum nubeculosum (Meigen 1804)

Polypedilum scalaenum (Schrank 1803)

Procladius ferrugineus (Kieffer 1918)

Prodiamesa olivacea (Meigen 1818)

Pseudosmittia gracilis (Goetghebuer 1913)

Rheocricotopus atripes (Kieffer 1913)
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Rheotanytarsus pentapoda Kieffer 1909

Stictochironomus crassiforceps (Kieffer 1922)

omps0 Coleoptera
cemeiicmeo Elmidae

Oulimnius sp.

cemeticmgo Dytiscidae

Platambus maculatus (Linnaeus 1758)

omps0 Ephemeroptera
cemeticmeo Caenidae

Caenus pseudorivulorum Keffermiiller 1960

cemeticmeo Heptageniidae

Ecdyonurus abracadabrus Kluge 1980

cemeticmeo Ephemerellidae

Ephemerella (Drunella) triacantha Tschernova 1949

Ephemerella aurivillii (Bengtsson 1909)

Ephemerella ignita (Poda 1761)

omps0 Trichoptera
cemeticmeo Rhyacophilidae

Rhyacophila impar Martynov 1914

omps0 Odonata
cemeticmeo Calopterygidae

Calopteryx splendens Harris 1780

kiacc Gastropoda
cemeticmeo Lymnaeidae

Radix ovata (Linnaeus 1758) 2020

kiacc Hirudinea
ompso Arhynchobdellida
cemeiicmso Erpobdellidae

Erpobdella octoculata (Linnaeus 1758)

ompso Rhynchobdellida
cemeticmeo Glossiphoniidae

Helobdella stagnalis (Linnaeus 1758)

kiacc Oligochaeta
ompso Crassiclitellata
cemeticmeo Lumbricidae

Eiseniella tetraédra (Savigny 1826)

ompso Tubificida
cemeticmso Naididae

Limnodrilus hoffmeisteri Claparede 1862

Nais elinguis Miiller 1774

Ophidonais serpentina (Miiller 1774)

Stylaria lacustris (Linnaeus 1758)

Tubifex tubifex (Miiller 1774)
Hroro

+
21

+
14

+ |+ |+ |+ |+

30

Ha mpotsbkeHHe Bcero meproja HCCIeI0BaHUs
OCHOBY 3000eHTOCca (TI0 YacTOTe BCTPEIAEMOCTH, JI0JIe
B YHCIIEHHOCTH, JT0JIe B OroMacce) CoCTaBIsuiH 3 BHIA!
MasomeTHHKkoBsie  yepu Tubifex tubifex (Miller
1774), Limnodrilus hoffmeisteri Claparéede 1862 wu
nusiBka Erpobdella octoculata (Linnaeus 1758).

CpenHeBereTaloHHas YUCIIEHHOCTh 3000CHTOCA
BapbupoBana ot 0,13+0,10 Teic.5k3./M2 B anpene 0
1,11£0,31 TeIC.OK3./M?> B aBrycTe; Ouomacca OT
0,5440,34 r/mM? B mioHe 10 6,36+5,03 1/M? B uioie.
HauOospiniie  mokaszaTteiad  YHCICHHOCTH  JISTOM
BBI3BaHBI MacCOBBIM pa3BUTHEM BCECBETHO
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pacnpocTpaHeHHOTO TpyOOYHHMKa OOBIKHOBEHHOT'O
Tubifex tubifex (30% ot oOmeli YucIEHHOCTH),
pa3BuBarolierocss B OOJBIIMX  KOJIWYECTBAX B
3arpsi3HEHHBIX M OOTaThIX OPTaHHYCCKUM BEIIECTBOM
BOJIaX, OCOOCHHO B MeCTaX BIAJICHHs CTOYHBIX BOJ; a
HanOOJBIIAE TIOKA3aTeNId OMOMACCHI - C Pa3BUTHEM
MaJIoi J0KHOKOHCKOM nusiskoii Erpobdella octoculata
(22% ot oOmelr Owomaccel). YcpeoHEHHas
YHCIICHHOCTh W OHOMacca 3000€HTOca 3a BEeCh MEPUOT
uccinenoBanus coctaBum: 0,53 +0,11 ThIC.9K3./M% |
2,31 +0,80 r/M2.

Cpemu BUIOB-UHIUKATOPOB campobnoctu (30
BUZOB) HauOOJbIIee KOIMMYECTBO BUAOB (60%)
OTHOCHTCS K [} — Me30ocanpobamM, 0OUTAIOIINM B «C1abo
3arpsi3HEHHBIX» BOJaxX M o — Me3ocanpodam (23%) —
oOuTaTeNnsIM  «3arps3HEHHBIX» BoA. Ha  momro
WHIUKATOPOB  «YCIOBHO  YHCTBIX»  BOA -
onurocanpodos npuxoguinock 10%. Hanmenpmmm
KOJIMYECTBOM BHIOB TIPEACTABIICHBl HHIUKATOPHI
«TPSI3HBIX» BOA - Honucanpobsl 7% (Tubifex tubifex u
Limnodrilus hoffmeisteri), ogHako UMEHHO 3TH BHIBI
MaccOBO Pa3BHBAIOTCS B BOAHOI 3kocucteMe p. Kaua,
0COOCHHO B JICTHHI TIEPHO/I.

Hunexc campobHocTy B p. Kava 3a uccienyemslit
nepuon (2018-2020 r.) BapeupoBan ot Il xmacca
KauecTBa - «cynabo 3arpsiHeHHBIE» (2,09) B OKTAOpe
2018 r. mo IV kmacca - «rps3HbIe» BOmbl (3,560) B
anpene 2019 r, B cpemnem coctasisas 3,1140,09 -
«3arps3HeHHBICY» BoAEl, |11 kitacc xkagecTBa BOABI.

Bruornuecknit HHIEKC BynuBucca (BN)
BapbupoBai ot | 6amra B uroHe 2019 . m anpene 2020
T. («3KCTpeMabHO Tps3HBIE», V Kilacc KadecTBa) 10 6
OamtoB B mione 2020 1. («cmabo 3arpsisHEHHBICSY, |l
KJlacCc  KadecTBa). bompmryro  d9acTe — Iepuona
uccienoBanuii B coorBercTBOBanm 2 Gamiam
(«rps3HBIEY, IV KITacc kadecTBa BOJHI).

3akiaouenne. B OenrodaynHe pexku Kaua 3a
HCCIIElyeMbII EpUOL, (2018-2020 IT.)
3apEruCTPpUPOBAHO 45 BUJIOB JIOHHBIX
0EeCIO3BOHOYHBIX, OTHOcAmuXcs K 4 Kiaccam, 9

orpsnaMm w13 cemeiictBam.  OTauuuTENbHON
0COOEHHOCTBIO SIBJISETCS BBICOKOE BHIOBOE
pa3HooOpa3ue  JMYMHOK  HacekoMbix  (Insecta)
cocrapistromux  80% oO0mero BHIOBOIO COCTaBa
30o00eHToca p. Kawa. OcHoBy OeHTO(dayHEI
COCTABJIAIOT  MHAWKATOPBI ~ «TPS3HBIX»  BOJ  —

maoretTrakoBblie uepsu Tubifex tubifex u Limnodrilus

hoffmeisteri. Haumensinee pasButHe 3000eHTOCA
Habmomaercs B wmoHe (0,14£0,06  ThIC.9K3./M?,
0,54+0,34 r/M?), maubonsmee - B mrone (0,94+0,21
THIC.3K3./M?, 6,36£5,03 r/Mm?).

Ha ocHOBaHMU IMOJTyYCHHBIX 3HAYCHHUN MHICKCOB
[0 MOKAa3aTelssiM 3000€HTOCa MPUIOHHBIN CIIOW BOJIbI
pexu Kaua MOYKHO XapaKkTepu30BaTh Kak
«3arpsi3HeHHbI» - Il k;macc kxadecTBa  BOJBL
CocrosiHEEe DOHHOTO OWOIIEHO3a PEKH HAXOTUTCA B
AHTPOIIOTEHHOM 3KOJIOTHYECKOM perpecce.
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AHHOTALIMS
Ha oxuBIeHHBIX MarucTpaiiax O6II.ICFOpOI[CKOFO Ha3zHa4dYCHUA CeBepO-BOCTO‘IHOFO AIMHUHHUCTPATUBHOT'O
okpyra (CBAO) ropona MoCKBBI HCCTIEIOBAHO HAKOIUICHHE TSDKEIBIX MeTauioB (TM) B TUCTBAX pacTeHUi poaa
Usa (Salix), Bunos MBa 6enas (Salix alba) u MBa BaBunonckast (Salix babylonica). Ycranosnens! npeBbiieHust
cpennux copepxkanuit TM B JIMCThSAX JPEBECHBIX PACTCHHUil M0 TakuM 3nementam kak Zn u Ni. Omnpenenens
OouIbIIIas AKKyMYJIUpYROmas CIIOCOOHOCTh MBBHI BaBHJIOHCKOM II0 CpaBHCHUIO C HBOI O€Iol M BO3MOKHOCTH
UCIONb30BaHus pacTeHuil poja SaliX B GnonHAMKAIMH.
ABSTRACT
A study of the accumulation of heavy metals (HM) in the leaves genus Willow’s (Salix) plants, species of
White willow (Salix alba) and Babylonian willow (Salix babylonica) was conducted on busy highways of citywide
purpose of the North-Eastern Administrative Okrug (NEAO) of the city of Moscow. The exceedance of the average
HM concentration, of such elements as Zn and Ni, in the leaves of woody plants have been established. The
accumulating capacity of the Babylonian willow is discovered to be larger comparing to White willow. Also was
found the possibility of using genus Salix plants’ in bioindication.
KiroueBble cj10oBa. TsOKENbIE MCTaJl/Ibl, MBa 6ena$1, HBa BAaBUJIOHCKAs, aKKyMYJIMPYIOIIas CHOCO6HOCTL,
nokaszaresb cyMMapHoro 3arpssHenus, CBAO, TucTbs IpeBeCHBIX pacTEHU, TOpOJICKas cpea.
Keywords: heavy metals, White willow (Salix alba), Babylonian willow (Salix babylonica), accumulating
capacity, indicator of total pollution, NEAO (North-Eastern Administrative Okrug), leaves of woody plants, urban
environment.

BBenenue MarucTpajieu. Ota 30Ha  sBJIAETCS 30HOU

BnaronpusitHas OKpY>Karomias cpela  CYIIECTBEHHOTO  aHTPONOTEHHOTO  BO3JEHCTBHA,
obecreunBaer yCTOH4YHBOE COLIMAIBHOE U TpEeKIEe  BCETO  3arpsA3HEHHS  aBTOIOPOKHBIMU
SKOHOMHYECKOE pa3BUTHE TOPOJOB, KOM(QOpTHyI0  BbiOpocamu. 3eleHble HACaXICHHWs, 3a CYET WX
KU3HB Mojei [ 1]. [[poMBIIIICHHOCTS U TPAHCTIOPTHBIH  (DPH3HOIOTHIECKUX u MOP(}OIIOTHIECKUX
KOMIUIEKC, ~ SBIISIOLIMECS  HamOojee  MOIIHBIMM ~ OCOOCHHOCTEH,  IOTJIOMIAIOT M HEHTPaIM3yloT
MCTOYHMKAMH BO3JICHCTBHS Ha COCTOSTHHE OMOC(Epsl,  3HAYMTEIHLHOE KOJIMYECTBO 3arpsi3HUTENeit [4].
NPUBOAAT K 3arpsi3HEHUIO BO3AYIIHON M IMOYBEHHOMH B  mocimenme  TOomBl B 9KOJOTMYECKHX

CpeZ rOpO/IOB BPETHBIMU HHTPEANEHTAMH, B TOM YHCIIE
TsoKenbIMU MeTaiiamu [2,3,4]. K TM oTtHocsT rpynimmy
XUMHYECKHX 3JIEMEHTOB C aTOMHOM Maccoii 6oiee 50
y. €., 100 3HAYUTEIHHOH IUIOTHOCTBIO, PaBHOW HIIH
MPEBOCXOIAIIEH MIOTHOCTH S T/cM3 [5].

Hns  o3eneHeHust ropoga MOCKBBI  IIHPOKO
MPUMEHSIOTCS pPa3Hble BUABI JPEBECHBIX PACTCHUH,

HUIparomme CYIIECTBEHHY IO poJIb B 3aIIUTC
Mnpujieraronux TeppI/ITopI/Iﬁ OT OTPULATCIBHOI'O
BOBHCﬁCTBI/IH 9KOTOKCHUKAaHTOB, YMCHBIICHUA

TEXHOTEHHOTO HAIpPsDKEHUS Ha SKOCHCTEMBI TOpoja
[6].

Oco0bIil HHTEPEC MPEICTABIIOT HAHOOIBIIUE 110
MPOTSDKEHHOCTH M 3HAYMMOCTH TIOCAIKU BIOJIb YJIHIl K

HCCIIeIOBAHUAX JUIs KOHTPOIIS KaUueCTBa OKPY KaroIen
Cpeibl AKTHBHO HCIIONB3YIOT OHOTEXHOJOTHYECKUE
METOJB, K KOTOPBIM OTHOCST OHOTECTHPOBAaHHE —
WHAWKALMIO 3arps3HATENEl 10 WX HAKOIUICHHIO B
6nooObeKTax. XUMHUECKUI COCTaB JHCTHEB JEPEBHEB
ABTISICTCS WHIUKAaTOPOM, KOTOPBIi MOJXET
CHUTHAJIN3UPOBATh O HEOJIATrONPHUATHBIX W3MEHCHHSX,
MIPOUCXOJIAINX B OKpYy>Karotei cpene [8,9].

JIucTes nepeBbEB MOTYT BBICTYNATh B KauecTBE

CBOEOOpa3HoTO AKKyMYyJISITOpa 3arpsi3HUTENEH,
OTpaXkarollero HMHTEHCUBHOCTH TEXHOTE€HHOI'O
BO3JIeHCTBUS Ha dKocucTeMsl [10].

[IpuveHeHre OWOTEXHOIIOTHYECKUX  METOJOB

TOBBIIIACT HAJACKHOCTH OKOJOTHYCCKHUX IPOTHO30B U
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ABJISIETCS ~ HAay4dyHOM OCHOBOM Ui pa3pabOTKH
3(h(heKTUBHBIX METOAOB 03I0pOBIICHHUS cpebl [11].

Pa3zHble BUIBI pacTeHHi 001a1a10T HEOTUHAKOBOM
CIIOCOOHOCTBIO HAKaIUIMBAaTh 3arpsi3HUTENH, B TOM
YHCIe W TSDKEJbIE METallbl, IO3TOMY BBISBICHHE
BUJOB, CITOCOOHBIX 3((PEeKTHBHO aKKyMyIHpPOBaTh B
CBOMX OpraHax M TKaHAX TOKCHYECKUE 3JIEMEHTHI,
COXpaHss TPU ATOM OHONOTHYECKYIO0 yCTOWYMBOCTB,
SBISICTCS ~ CYIISCTBEHHBIM CIOCOOOM  YIIyUIICHHS
COCTOSIHHUS OKpY Karoteit cpensr [12, 13, 18].

B HacTtosmiee BpeMs WMeeTCS JOCTaTOYHOE
KOJIMYECTBO HCCIICIOBAHUM 110 aKKyMYJIHPYIOIIEH
CIIOCOOHOCTH TSDKEINIBIX METAJUIOB JIMCThSIMU TOTIOJIS,
6epessr, aumnebt [19, 20]. OxHako B cOCTaBe TOPOACKUX
9KOCUCTEM IIMPOKO BCTPEYACTCS M JIPYyTHE NIEPEBbs,
MpoM3pacTalolINe Ha YJIUIax 1 OyjibBapax, BO IBOPax

M CKBEepaX, WHOIJIA H30JMPOBAHHO, HEPEIKO
obpasyromue TOPOJICKHE coo01iecTBa. Onu
NPUMEHSIETCST B JICKOPAaTUBHOM  CaJOBOJICTBE,

O0COOEHHO B KOMITO3HIMAX OOJBIIMX TAPKOB M
neconapkoB. K Takum pacrermsm otHocsT u Salix alba
L., u Salix babylonica, ornu4arorumecs fekopaTuBHON

¢bopMOi  KpPOHBI, [BETCHHEM, CKJIOHSIOIIUMUCS
BETBSIMH, OBICTPBIM POCTOM, MO3BOJISFOIIUM YCIICIITHO
HCIIONB30BaTh €€ JIJIs CKOPEHIIIEro O3eJICHCHUs U MPU
MOCaJIKe BIOJIb TOPOT.

eas ucciaenoBanmsi

Hempto  paboTBl  SBISUIOCH  YCTAHOBIICHHE
METaJNTIOAKKYMYJUPYIOMEH  CIIOCOOHOCTH — JINCTHEB
Salix alba L u Salix babylonica, wcrmonp3yemsix B
03€JIeHEeHUHU ropoga MoCKBBIL.

Martepuaja U MeTOAbI HCCAEAOBAHUSA

HUccnenoBanms npoBoxuiu B 2021 1. Ha ynumax,
SIBJISTFOLLIAX CSI 0KUBJIEHHBIMH MarucTpasiMH
TOPOJICKOTO HAa3HAYCHHS, POJIb KOTOPBIX — CO3/7aBaTh
CBsI3b OOIICCTBEHHOT'O IICHTPA C MPOMBIIUICHHBIMU U
TPAHCIIOPTHBIMH PafOHAMH, a TAK)KE MAaTUCTPATbHBIMU
YIIUI[AMHA HETPEPHIBHOTO JABIDKCHHS C yCTPOHCTBOM
MEPECCUCHU ¢ NPYTUMH YJIHMIAMH B OJHOM YPOBHE
[14, 15].

IIpoGupie mnomanku pasmemanu B Cesepo-
BocTouHOM aJAMUHHCTPATHUBHOM OKpyre Topoja
Mocksel (CBAO). Anpeca Todek oTOOpa pacTeHHI
MIpeCTaBICHEI B TabmuIe 1.

Tabnua 1

AJipeca Touek 0TOOpPA pacTeHuil

Bun pactenus Salix alba

Salix alba Salix babylonica

Anpecnbiii opuentup | IIpocnekt Mupa n.132

Spocnasckoe mocce A.111k1

IIpocnexktr Mupa 1.120

KoopaunaTht 55.818513, 37.644189

55.870955, 37.708293 55.811771, 37.639339

OO0pa3upl JTHUCTBEB OTOMpANIM BO BpeMs 3Tama
MIOJTHOTO Pa3BUTHUS JINCTOBOM IUIACTUHKH (MIONB).
OT100p mpoBeeH CIOCOOOM CpeTHei TPOOHI B HIDKHEH
YacTH KPOHBI JICPEBhEB C BHEIIHEH €€ CTOPOHHI (110
OKPY)XHOCTH), C BeTBeil 1-2-ro roma >KU3HH Ha
paccTOSIHUM BBITSHYTOH pyku (pucyHok 1). JIuctes
MPOMBIBAJIA BOJIOW ¥ AOBOAMJIM /IO BO3JYLIHO-CYXOT'O

COCTOSIHUSI. AHAJIM3bl BBIIONHSIN B HCIBITATEIILHOM
71a00paTOPHOM IIEHTPE IOYBEHHOTO HHCTHUTYTa HM.
B.B. [JoxyuaeBa. CopepxaHHUE TSKEIbIX METAIOB

OIIPECIISIM HA aTOMHO-IMHUCCHOHHOM CIIEKTPOMETPE
C MHIYKTHBHO-CBs3aHHOM mia3moi Agilent ICP-OES
5800 (CILA).

P 2o , 2

¥

=) e

Puc. 1 - Buewnuti 6uo aucmuves ugvl no aopecam (ciesa na npaeo).

npocnexm Mupa 0. 132, SApocnasckoe wocce 0. 111 k1, npocnexm Mupa 0.120

Ha ocHOBaHMM KOHUEHTpPAlMd PACCESTHHBIX
9JIEMEHTOB B €XETr0JHOM IPHPOCTE PACTHTEIHHOCTH
CYIIH I TaKWX AJIeMeHToB Kak: Sr, Ba, Cr, Cu, Mn,
Zn, Pb [21] ¥ HammMx IDaHHBIX, PACCYMTAHHBIM IO
cpeaHUM KoHUeHTpauusM TM B 37 BuIax IpeBECHBIX
pacTeHuil, onpeaeneHHbIX B yenoBusax 2021 r. s - Fe,
Ni, Bi, ompenenensl ko3((UUHUEHTHI MPEBBILICHUS
KOHILIGHTpAllUM  3TUX 3HAYEHUH U  CyMMapHBII
MOKa3aTesb 3arpsI3HeHHs JINCTHEB.

Cratuctuueckyro 00pabOTKy MOITYYEeHHBIX
B XOJ€ HCCIIEIOBAHUs NaHHBLIX IMPOBOJAWIM IO
H.A. Ilmoxmrckomy [16] ¢ wucmoib30BaHEEM

nporpammel Microsoft Excel.

Pe3ysibTaThl HCC/Ie10BaHUS M HX 00CyKIeHHE

Conepxxanrie TM B pacTeHMAX oOIpeaensercs,
TIPeXJIe BCEro (PU3MOIOTNIECKIMU 0COOEHHOCTSIMH MX
1 (QU3HOIOTHIECKOH  3HAYMMOCTBIO  OTHENBHBIX
ameMeHToB [17].

B namux uccinenoBanusax koHueHtpauus TM B
JUCTBAX BapbHpOBala B INMHPOKUX TIpeaenax. B
3aBHCHMOCTH OT BHJAA, MecTa MPOM3PACTAHUSA
COJIepKaHUe XKele3a, CTPOHIUS U Oapus pazIndanoch
Oonee, yem B 3; BUCMyTa-4,5; cBUHIA — 2; XpoMma U
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Hukens - 1,8; mapranua — 5; uuHka u menu — 1,5 paza

9JIEMEHTHI TOBBIIICHHOW KoHLeHTpauu (Fe, Mn, Zn);

(Tabnuua 3). cpennedt konueHtpammu (Sr, Ba, Cu); Huskoi
Hcxoass w3 MONydYeHHBIX pe3ynbTaToB MoxHO — KoHieHnrtparmu (Cr, Ni, Pb); ouenp Hu3ko#
BBIJICJIUTL CJIEAYIONIME TPYMIBl 3JIEMEHTOB MO HMX  KoHIeHTparmu (Bi).
CONICPXKAHUIO B JICTBHSIX JPEBECHBIX PACTCHUI:
Tab6muma 3
Copep:xxanue TM B aucthax gepeBbeB CBAO ropoga MockBsl, (MI/Kr)
HW3yuaembie Salix alba Salix alba Salix babylonica
DMEMEHTEL azipec [Ipocnekt Mupa 1.132 Spocnasckoe mocce a.111kl [Ipocnexkt Mupa 1.120
Fe 94,0+5,0 57,0£3,0 180,0+10,0
Sr 11,0£1,0 25,0£3,0 30,0+3,0
Ba 2,19+0,02 6,47+0,07 5,68+0,06
Cr 0,34+0,03 0,33+0,03 0,61+0,06
Cu 4,8+0,2 4,6+0,2 6,8+0,3
Mn 8,8+0,1 44,3+0,5 12,0+0,1
Zn 61,94+0,6 103+1,0 73,5+0,8
Bi 0,117+0,009 0,074+0,006 0,33+0,02
Ni 1,76+0,08 0,52+0,02 0,98+0,04
Pb 0,48+0,08 0,24+0,04 0,34+0,06

Jluctes SaliX u3ydyaeMbIX BHIOB OTIHYAIHCH
HaKOIHTENLHOI CIIOCOOHOCTBIO 110 OTHOLIEHHUIO K ZN U
Ni. ¥V Salix babylonica ormeuena  Taxxke
aKKyMyJIIPYIOIas CHOCOOHOCTh IO OTHOIIECHUIO K Fe
u Bi. B cBa3m ¢ ueMm, mokasarelib CyMMapHOTO
3arpsA3HEHUS] Yy JAaHHOTO BHJAa OBUI MaKCHMabHBIM
(9,63). OgHako moka3aTeNb CyMMAapHOTO 3arps3HEHUS

OIIpEAECISACS HE TOJNBKO BUAOBBIMH OCOOCHHOCTSMH,
HO U MECTOM HX mpowuspactanus (pucyHok 2). bonbiiee
ynanenue Salix alba, mpowuspacraromeii mo aapecy
Spocnasckoe mocce, A. 111, oT qoporu crocoGcTByeT
MEHBIIIEMY CYMMapHOMY 3arps3HCHHIO €€ TSKCITBIMU
metamiamu (7,36 u 8,62 COOTBETCTBEHHO).

12,00

10,00

8,00

6,00

4,00

2,00

0.00 . [ — - l ) I B [ |

’ Fe Sr Ba Cr Cu Mn Zn Bi Ni Pb  Cn3
B MpocnekT Mupa 4.132 0,60 0,31 0,09 0,18 0,60 0,04 206 045 3,91 0,38 8,62
Alpocnasckoe wocce .111k1 0,36 | 0,71 0,28 0,18 0,57 0,21 3,43 0,28 1,15 0,19 7,36
MpocnekT Mupa 4.120 1,15 0,85 0,25 0,33 0,85 0,05 2,45 1,26 2,17 0,27 9,63

Puc. 2. Ilpesviwsenue cpeoneii konyenmpayuu cooepaicanusi TM 6 aucmuvsax depegves.

B3aumoeiicTBuE 37EMEHTOB B PACTEHUSIX MOTYT
HOCHUTH KakK CHHEPTUYECKHH, TaK u
AQHTArOHUCTHYECKHH XapakTep. OJHAKO, HECMOTpPS Ha
pasnuuus B COJEPXKAHUU  MHKPOIIEMEHTOB, B

COBOKYIIHOCTH M3y4YaeMbIX pacTEHUH
OXapaKkTepu3oBaTh KaK  JIOBOJIBHO
(Tabmuma 5, pucyHok 3).

UX MOXHO
CcTaOMIIBHBIE
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IIpocmiekT Mupa 1.120
Sr
80,00

40,00
Ni 20,00, cr
0,00

Bi Cu

Zn Mn

[Ipocriekt Mupa 1.132
Sr
80,00
40,00
Ni 20,00 cr
0,00

Bi Cu

M
n

Zn

Puc. 3. ACCOL]MCIL;L{L{ MADCENBIX Memajlos 6 JTUCNIbAX z)epeebee

B accommanum TsDKEIIBIX METaJIOB N3y4ac€MbIX
BHJIOB HanOOJIbIIICE JO0JIEBOC YYACTHEC NPUXOAUTCA Ha

TaKH€ 3JIEMEHTHI KaK MUHK WU MapraHel, SABJISIOIINECT
TP HU3KUX KOHICHTPAIIUAX OHOreHaMH.

Tab6muma 5
CooTHOLICHHE 3JIEMEHTOB B JIUCThAX JiepeBbeB.
AlpecHBIt OpUEHTHD
N3yuaemble 311€MEHTHI
IIpocnexktr Mupa 1.132 | fpocnasckoe mocce aA.111k1 | [Ipocnekr Mupa 1.120

Sr 12,03 13,54 23,04

Ba 2,41 3,50 4,36

Cr 0,38 0,17 0,46

Cu 5,26 2,49 5,23

Mn 9,64 24,07 9,22

Zn 67,76 55,78 56,43

Bi 0,02 0,04 0,25

Ni 1,96 0,28 0,75

Pb 0,54 0,13 0,26
BriBoabI 3. A.C. lloanyxnas, C.O. banmaesa, Hakoruienue

B HacTosiiee BpeMs B 1uTepaType MpeicTaBiIeHbl
(bparmMeHTapHble JaHHBIE TIO0 cojepxkaHuto TM B
aucthsax Salix alba. Bmecre ¢ TemM oTMeueHa
CyIIECTBEHHAas BapualbeNbHOCTh B  COJEPKaHUU
OTIIETBHBIX TSDKETBIX METAJUIOB B €€ TUCThIX JIaxe Ha
0JIM3KO PACIOJIOKEHHBIX TEPPUTOPUSX, TPUIIETAIOIIUM
K  aBTOMarucTpaisM, 4YTO  TOJYEepKHUBaeT  e€
OMOMHIUKAIIIOHHBIC BOZMOKHOCTH.
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AHHOTAIMUS
V3meHeHuss B 9KCIpeccMM MaTpUKCHOHW MertamtonporenHassl 12 (MMIT12/MMP12) umeror BaskHOe
KIMHUYecKoe 3HaueHue. [lospimenne sxcnpeccun MMP12 nponcxout npu oxxorax. OHO TakkKe CONPOBOXKIAET
00pa3zoBaHKe KeJIOuAHbIX pyOIoB. IIpu nicopuase u repnerudopmuom aepmarute dropunra sxcrnpeccus MMP12
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IpeIecTBYeT NepecTpoiike MUKpOKanwuIIpoB aepMbl. Kpome Toro, Beicokuil ypoBens MMII12 — ogun u3
HanOoJlee Ba)KHBIX MPOTHOCTUYCCKUX (l)aKTOpOB npu JICYHCHUU MCEJIaHOMBI. ]_[eJ'H)}O MNPOBCACHHOTO HaMHU
uccieqoBaHusl ObUIO pa3paboTaTh BEKTOp Al SKcmpeccuu Maioil mHruompytomein PHK (small hairpin
RNA/shPHK), koTopsIii MO’KHO OBLIO OBI HCIIOJIB30BATh B KAUECTBE HEraTUBHOI'O KOHTPOJIS B 9KCIIEPUMEHTAX I10
PHK-nnrepdepenunn MMP12 uenoBeka. CpaBHeHHE albTEPHATHBHBIX MOCIIEI0BATEILHOCTEH KOHTPOJILHOM
shPHK mpoBommnmu mpu momomy 0OOIMIETOCTYIMHBIX 3JIeKTPOHHBIX pecypcoB: “OligoCalc”, “Blastn suite” u
“Palindromic Sequences Finder”. [Isyxuemnoueunyro JJHK, koTopas kogupyeT BEIOpaHHYIO ITOCIIEI0BATEIHHOCTD
shPHK, momydanum MeTOIOM TOpSYEro OTKWUTa KOMIUIEMEHTAPHBIX OIHOIICTIOUEYHBIX OJNUTOHYKICOTHIOB.
[Tosry4eHHBIH IBYXIICTIOUEYHBIH OJIMTOHYKIICOTH I KIIOHUPOBATH B dKCIIpecCHOHHBIN BekTop pGPV-17019250 mo
caifTaM CBs3BIBaHHS PecTpUKIMOHHBIX 3HAOHYyKIea3 (EcoRI m BamH1), uconssys T4 JJHK nurazy. B xone
MPOBEIEHHBIX HCCIIEOBaHMA HamMu Opmia oToOpaHa mocnenoBatenbHocTh JIHK, Xoropas komuposana
koHTponbHyto shPHK, u nonyuen Bextop pGPV-17019250-MMP12c st ee skcnpeccuu B KJIETKax 4eJOBeKa.
Hamu Obu1H Taxoke TMOJYYCHBI JOKa3aTeJIbCTBA TOT'O, YTO KJIOHMPOBAHHAA MOCICA0BATCIIBHOCTD shPHK 06naaaeT
BCEMH HEOOXOAMMBIMHM CBOWCTBaMHU JJsi mpoBeneHHs skcriepumentoB mo PHK-unrepdepenunmn MMP12
yejoBeka. B mpencraBieHHO# paboTe mMmoiydeH SKcnpeccHoHHbI Bekrop pGPV-17019250-MMP12c¢ ans
akcnpeccun kKoHTpoibHoW shPHK. Okcnpeccuonnsiii Bekrop pGPV-17019250-MMP12¢ npenHasHaueH s
nposeznenus sxcrepumenToB no PHK-unTepdepentiun MMP12 uenoexka.
ABSTRACT

Changes in the expression of matrix metalloproteinase 12 (MMP12/MMP12) are essential for the
pathogenesis of several diseases. The induction of MMP12 occurs in burns and keloids. In psoriasis and
herpetiformis Duhring dermatitis, the expression of MMP12 precedes a remodeling of dermal microcapillaries.
Moreover, the elevated expression of MMP12 is one of the well-known risk factors for melanoma. The aim of this
study was to create an expression vector producing control ShRNA (small hairpin RNA) for the experiments on
human MMP12 silencing. To compare the alternative variants of predesigned control shRNA, we used free
electronic resources "OligoCalc", "blastn suite", and "Palindromic Sequences Finder". The double-stranded DNA
encoding the desired shRNA sequence was obtained by annealing two single-stranded oligonucleotides. After
annealing, we cloned the obtained double-stranded DNA between EcoRIl and BamH1 binding sites of the
expression vector pGPV-17019250 using the respective endonucleases and T4 DNA ligase. Using a computer
analysis, we designed the control shRNA, a proposed negative control for silencing human MMP12. Then, we
cloned the DNA sequence encoding the desired ShRNA in the expression vector pGPV-17019250 to generate the
new vector pGPV-17019250-MMP12c. The obtained data suggest that the vector pGPV-17019250-MMP12c can
express the control MMP12 shRNA and serve as a negative control in the experiments designated to silence
MMP12 in human cells. In this paper, we present the new vector pGPV-17019250-MMP12c encoding a control
MMP12 shRNA suitable for its expression in human cells. The named shRNA can be used as a negative control
for the experiments on MMP12,

KutioueBble c¢ji0Ba: pak, dyactaza MakpodaroB, MOJEKYISIPHOE KIOHUPOBAHUE, YKCIPECCHOHHBIA BEKTOP
pGPV-17019250, shPHK, PHK-unTepdepenius.

Key words: cancer, macrophage elastase, molecular cloning, the expression vector pGPV-17019250, shRNA,
gene silencing.

BBenenue

MartpukcHas MertaimionporenHasa 12 (MMII12)
UMEeT BaXXHOE KIMHWYECKOE 3HAueHWe JUI1 psija
3aboseBaHnii  koxku. [loBBIIEHHAast — SKCHpeccus
MMP12 nipu oGiydeHun yinbTpadrOIECTOBBIM CBETOM
(UVA1) npuBOoAWT K TOBPEKIACHHUSIM DIACTUHOBBIX
BOJIOKOH, YCKOpsisi cTapeHue koxu [1]. YBenmueHue
akTuBHOCTH ~ MMIII2  compoBOXKAaeT  mpolecc
o0pa3oBaHHMs KEeMOMAHBIX pyOmoB [2], a Takxe
MUTPALMIO0 PAKOBBIX KJIETOK y OOJBHBIX MEIaHOMOI
[3]. B mepBom cmywae, MMIII2 cuHTE3MpYIOT
makpodaru, a Takke B CD31'-mo3UTUBHBIC KIETKH
COCYAUCTOrO  JHJOTENHs, a BO  BTOpPOM, —
HETIOCPEJCTBEHHO PaKOBbIE KIETKH (MEJTaHOLUTHI) U
aCCOLIMMPOBAHHEIE C OMyXosblo Makpodaru [3]. YV
OoJIBHBIX TepreTH(OPMHBIM JepMaTtuToM JlropuHra
MOBBIIIEHHBIH yYpoBeHb skcnpeccun MMP12, xotopyto
TaKkkKe JKCIpeccupyroT makpodaru [4], IpUBOAUT K
HapyUICHUSIM TEJIOCTHOCTH 0a3albHON MeMOpaHbI, B
YaCTHOCTH, — K TIPOTEONUTHYECKON Ierpaganuu
BXOSIIIMX B €€ COCTaB IPOTEOrNIMKaHOB. Ilpum
1copuase, KpOMe TOro, M3MEHEHHS B OSKCIIPECCHU
MMP12 HIPEIECTBYIOT NepecTpoiike

MUKpPOKaNWJUIsIpoB AepMbl [5]. B Hacrosimiee Bpems
MMIII2 npennoxeHo UCHOAb30BaTh B KauyeCTBE
OMOMapKepoOB TOBPEKICHUH KPOBEHOCHBIX COCYIIOB
[2] u ¢orocrapenus xoxu [1], a Takke B KadecTBe

HE3aBHCUMOTO  MPOTHOCTHYECKOro (akTopa mpu
JIEYCHUH METaHOMBI [3].
B BuAy BaXHOr0 KJIMHUYECKOTO 3HAYCHUS

MMII12, BaxHO yMETh KOHTPOJINPOBATH €€ YPOBEHb B
MEXKJIETOYHOM MAaTpPUKCE, a TaKKe 3KCIPECCHIO ee
reHa B MOPaKEHHBIX OOJIE3HBIO KIIETKaX. DTOT0 MOYKHO
JOOHUTHCS PasHBIMH ITyTSIMH, HallpuMep, BO3JEHCTBYS
Ha MMII12 cnennduvHBIMA HHTHOUTOPaMH, CHU3UB
YPOBEHb TPAaHCKPHIIIUK €€ I'tHa, WIN 3a0J0KHpPOBaB
tpacmsinnto  MMP12  mPHK. [lpn  npoBenennun
SKCHEPUMEHTANIBHBIX UCCIEN0BaHUN Ul MOJABICHUS
ouocuHTe3a MeTamwionporenHaz (MMII) wambonee
yacto ucnoss3yror PHK-unTepdepenmro. st atoro
KyJIbTUBUpPYEMbIE KJIETKH YeIOBEKa TPaHCHEUHpyIOT
shPHK (manoii marn6upyromeir PHK/ small hairpin
RNA), KOTOpas crenn(pUIHBIM obpazom
B3anmozeiicteyer ¢ MPHK BreiOpannHoro rema. Mx
B3auMoJieicTBHE NMPUBOAUT K MHakTuBanuu MPHK u
O6nokupyer OMOCHHTE3 KOAMPYEMOro ero Oeika Ha
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pubocomax. Lleanro naHHO# pabOTH OBLIO MONYYHTH
BekTop musi okcnpeccun shPHK, koropyro MmoxHO
ObUTO OBl MCHOJIB30BATh B KaueCTBE OTPHULATEIHEHOTO
KOHTPOJISl IPHU NPOBEAEHUH dKcriepuMenToB o PHK-
nunreppepernnnn MMP12 genoexka.

Martepuaisl 1 METOBI

O6paboTtky BEKTOpa PECTPUKIIMOHHBIMH
sHpoHykieasamun BamHI wu EcoRI (10 enwawmm
KaXI0¥) TPOBONWIM B TedeHHWe daca B OydepHOM
pactBope R (ThermoFisher, CIIA) nmpu 37°C. Ilpu
3TOM, 00BeM H00aBICHHBIX (DEPMEHTOB HE TPEBBIIIAI
10% obmero oOwema peaknuoHHOW cmecu. I[lo
OKOHYaHUH PEaKIUU PECTPUKIUOHHBIEC YHJIOHYKJIICa3bl
nHakTuBUpoBain HarpeBaHueM (80°C; 20 mun). s
paznmeneHusi  monmyuyuBHiMxcs — ¢parmentoB  JIHK
TOTOBWJIM  reiib, cojepkaBmmit 1%  arapossl,
oydepnsiii pactBop TAE (40 MM Tpuc, 20 MM
ykcycHas kuciota, | MM DITA, pH 7.6) u 0.5 mxr/mn
OpomucToro >TUAmA. Jnsd yTsDKeneHus oOpasios, a
TaKke I TOTo, 4YTOOBI HMETh BO3MOXKHOCTH
KOHTPOJIMPOBaTh  3JIEKTpPO(ope3  BHU3yaldbHO, K
obpasmam godasnsm 0.1% pactBop OpomdeHonIoBOTO
CHHEro, KOTopsli coxepxkan 40% caxaposy u 60 MM
S/ATA (6x). ITo oxoHuanuu anexrpodopesa GpparMeHT
JHK, HeoOXoauMblii [isi mocieayromeid padoTsl,
BbIpE€3aJin U3 T'CJIA OCTPBIM JIC3BUEM U MCPCBOANIIN B
BOJIHBIH pacTBOP NMPH ITOMOIIH “‘CTEKIISTHHBIX 0yc” (T.H.
“glass milk”), kak ObwLIO ommcano panee [6]. s

MOJTy4YEHUS JIByXLIEIIOYEYHOU JHK u3
KOMILIEMEHTapHBIX OJIHOLICTIOYCYHBIX
OITUTOHYKJICOTHIOB TIPOOHPKY ¢ obpa3mamMu
OITUTOHYKJICOTHIOB © [IMOJIb Ka)XJI0T0),

pactBopeHHBEIME B OydepHOM pactBope TE (10 MM
Tpuc-HCI, 1 MM D/TA, pH 8.0), mepeHocunn Ha
BOJsIHYIO OaHto (00wl 00beM 1 JUTP) U OCTAaBILUIH
OCTBIBaTh J0 KOMHATHOH TemmepaTypsl (~30 MuH).
JlurupoBaHue  TOJNYYEHHOrO  IIyTeM  OTXKHUra
JIBYXLIETIOUEYHOTO OJIMTOHYKJIEOTHAa U OYHILEHHOTO
u3 renst pparmenta JJHK nmpoBoauin B COOTHOIICHUH
10:1 npu nomouwm ¢epmenta T4 JHK nwuraser
(“ThermoFisher Scientific”, CIIIA) u3 pacdera 7.5
equuun aurasel Ha 1 mxr JJHK Ha nengnoii GaHe B
TeueHue 16-18 gacos.

JU1s moytydeHHsT KOMIeTEeHTHbBIX kietok E. coli
HEeOOJBUIYI0 aJHKBOTYy OaKTEepHaIbHOM CyCHEH3UH
(60 mxnm) passoguim B 6 M cpeast LB [7],
cozieprKaBILIEH AQHTHOMOTHK-TETPALUKINH
(12.5 Mkr/miT) ¥ MHKYOUpPOBAITK Ha KaJajKe B TEUCHUE
1 waca (37°C, 160 06/muH). [To OKOHYAHHHM HHKYOAIIUU
OaxkTepuM HaXOAWINCHh BO JbAYy B TedeHue 10 MuH.
ITocne sToro, Mx ocaxaanu LEHTPUPYTHPOBAHHUEM
(132009, 30cek, 4°C). VYpanuB HaJIOCAIOYHYIO
KHUJKOCTh, OAKTEpUH pecycHeHIupoBa B 350 MK
0.1M CaCl, u unHKyOHMpoBanu BO Jpay B TeueHue 40
MUH. 3arem nx CHOBa OCaKAAIN
HEHTPUPYTUPOBAHUEM U PECYCIICHIUPOBAIN OCA/IOK B
ceskeit nopum 0.1M CaClz (200 mxir).

Jlnis npoBeneHus TpaHCHEKIMA KOMITETEHTHBIX
KJIETOK MPOJYKTaMHU JIUTa3HON peakiuyu HeOOJbIIIYo
ANMKBOTY peaknuoHHoi cmecn (10 MxiT) 106aBIsUTH K
CYCIICH3UM KOMIIETEeHTHbIX KieTok. [locie »3Toro
KJIETKH WHKYOMpoBayn Bo b1y B TedeHue 30 muH. [o

OKOHYaHWM  MHKyOaumu  KIETKM  HOJABEpraiu
TerIoBoMy MoKy (42°C; 2 MHUH) 1 OBICTPO IEPEHOCHIIN
HaszaJx — B JieA. 3areM, Mocie 5 MMH MHKyOauuu BO
JbIy, K KiIeTkaMm noOasiusimu 1 mi cpeast LB u, He
nepememuBasi, nomemanu B tepmocrar (37°C) Ha 1
Jac. Ilo OKOHYaHUH TEPMOCTATHPOBAHHMS
TpaHCc(HOpPMUpPOBaHHEIE  OakTepHUH  BHICEBAIM  HA
IUIOTHYIO IHUTaTensHy0 cpeny (LB-arap), B koTopyto
Ob1  mobaBieH  aHTHOMOTHK-aMmuIuuinH (100
MKT/MIT), 1 ioapamuBany npu 37°C B teuenne 14-16
yacoB. M3 umucia BBIPOCIIMX KOJIOHMM CIy4yailHbIM
00pa3oM OTOMpaJId TpH KJIOHA, TPAHHUIBI KOTOPBIX HE
MepeKpbIBauCh ¢ cocenHumu  kioHamu  E. coli.
[onydeHnsie Takum oOpa3oM o00pa3ubl OakTepuit
HapaluuBajiyd B XKUAKOW nuTaTenbHOW cpene LB, B
KOTOpyo OblT go0aBiieH amMnuuwiuinH, npu 37°C B

TeueHue 14-16  wacos. Ilepen  BwIAEneHHEM
MIa3MUTHON JHK OaxTepun ocaXkgajin
nearpudyruposanmem  (13200g, 30 cex, 4°C).

BeigeneHne miIasMHIHBIX BEKTOPOB M3 OCAXKIACHHBIX
OaKkTepHaIbHBIX KJICTOK MPOBOAWIN TIPH ITOMOIIH
Habopa peareHToB ‘‘Plasmid Miniprep” (“EBporen”,
Poccust) B cOOTBETCTBUHM C YyKa3zaHUSIMH (PUPMBI-
MIPOU3BOIUTEIS.

W3mepenus xonnentpauun JIHK mpoBoxunu Ha
¢nyopumerpe Qubit (“ThermoFisher Scientific”) B
COOTBETCTBMM  C  pPEKOMEHJAUusIMH  (UPMBI-
TIPOU3BOIUTENS. Hanuuue calToB JHK,
YyBCTBUTEIBHBIX K PECTPUKIIMOHHBIM SHJIOHYKJIEa3aM
BamH1 wu EcoRI B momydyeHHBIX BeKTOpax
MOATBEPXKAAIM TIPH  TOMOLIM  3iekTpodopesa B
1% araposnom remne. IIpuMepHO 3a 9ac 10 HAHECEHHS
Ha renb 00pa3nbl 00pabaThIBaIM OXHON U3 YKa3aHHBIX
PECTPUKIMOHHBIX ~ SHAOHYKJIea3 WiIH  00enMu
pecTpUKTa3aMH  OJHOBPEMEHHO.  Diekrpodopes
HPOBOJIIIIN, KaK OIIMCAHO BHIIIE.

YtoOsr IIPOBEPUTH
KIIOHMpOBaHHass  mochenoBatenbHocTh JIHK B
NOJYYEHHBIX  BEKTOpaxX, HEOONbIINE  aJMKBOTHI
kaxmoro oopaszua (~10 ur JJHK) amrmuupunuposamu
co cnenuGpUIHEIMU npaiiMepaMu
EXT-F:  5-ACG-TGA-AAT-GTC-TTT-GGA-TTT-
GGG-3' n EXT-R 5-CAG-AGA-GAC-CCA-GTA-
GAA-GCA-3'. AwmmmdunupoBaHHsle (HparMeHTHI
JHK  paspensimm  anekrpodoperndecku B 2%
arapo3HOM Teje, Kak omucaHo Beime. IIpoBepky
HPaBUIBHOCTH KJIOHUPOBAHHSA BbIOpaHHON
nocnenosatensHocTH JIHK B 3KCTIpecCHOHHBIN BEKTOP
HNPOBOJIIN TPH TOMOIIM METOJa aBTOMATHYECKOTO
cexBeHupoBanus J{IHK B cepBUCHOM LieHTpe KOMITaHUHI

HIPUCYTCTBYET m

“EBporen”.

PesynpraTs

Jnst  mpoBedeHHs — MOJIEKYJIIPHOIO  JM3aifHa
KOHTPOJIbHOU shPHK HCIIOJIb30BaJIN
IocJIeIoBaTeIbHOCTE  5'-gga-aac-att-ata-tca-cct-a-3',
KOTOpass BXOAUT B COCTaB BTOPOrO  9K30HA
KOJIUPYIOLIETO MMII12 resHa [8]. Ota
nocyienoBarenbHocTh  (Puc. 1)  sBAseTCsl  YacThio

cnenuduunoir k MMP12 shPHK, knonupoBaHHO#
Hamu paHee B BekTop pGPV-17019250-MMP12 — st
€€ DKCIPECCHH B KJIeTKax deloBeka [9].
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AACCTGTGAGTAAGATG

"ATATGTGGAGCTCCCAACAGAAA

3K30H 2

TAGGTCTGACT T

CTAACCTGAACC

acattatatcacctaCAGGTAACGTTGGTG

A TTTTTTCCAGAGATACTTAGAAAAATTTTATGGCCTTGAGATAAACAAACTTCCAGTGAC
AAAAATGAAATATAGTGGAAACTTAATGAAGGAAAAAATCCAAGAAATGCAGCACTTCTT
GGGTCTGAAAGTGACCGGGCAACTGGACACATCTACCCTGGAGATGATGCACGCACCTCG
ATGTGGAGTCCCCGATGTCCATCATTTCAGGGAAATGCCAGGGGGGCCCGTATGGAggaa

Pucynox 1. Pacnonoowcenue ¢ppaemenma JJHK, evibpannozo ons ouszaiina konmponvhot shPHK,
6 nocredogamenvrhocmu 2ena MMP12 yenosexa.

VYuactok, oTHOCcsmMitcs Kk cnennduyHoit shPHK

HaOpaH CTPOYHBIMM OYKBaMH M  IOJYEPKHYT.
ITocnenoBarenbHOCTU COCEIHUX HHTPOHOB
0003HaYCHBI CEPHIM LIBETOM.

Brawane mpu momomm  OOIIEAOCTYIHBIX
3JEKTPOHHBIX pecypcos, TPUHAJISKALTIX

koproparsiMm  GenScript (CIHA) [10] u InvivoGen
(CHIA) [11], MBI momydmnu OBa aTbTEPHATHBHBIX
¢parmenra xk/JHK (Tabmuma 1) u uccrmemoBamu wx
cBoiicTBa. Ilpu 3TOM MBI CpaBHWIN HYKJIEOTHAHBIN
COCTaB J3THUX IMOCJIEIOBATEIBHOCTEH, OIPEACITIIN
comepxanue B HUX “G” m “C”, a Takke KOJUYECTBO
HYKJICOTUAHBIX IOBTOPOB  (YETBIpE OJUHAKOBBIX
HyKJIeoTHa moApsa u Oojee). 3areMm, NpU ITOMOIIA
3neKkTpoHHOro pecypca “OligoCalc” MBI MpOBEpUIIH,
MoryT jiu Tectupyembie JTHK o6pa3oBbIBaTh 371€eMEHTHI
BTOPHYHON CTPYKTYPHI (T. H. "BHYTpEHHUE TUMEPHI" U

"mmuneku")  [12].  Ilocme  arToro, ucCHonb3ys
9JIeKTPOHHBIH pecype “blastn suite” (CLIA) [13], mbr
ONPEACTWIN  CTENEHb TOMOJIOTHH  KaXJOH W3
nonyueHHbix Hamu KJAHK ¢ x/IHK apyrux reHos.
HakoHen, mpu moMolM 3JIEKTPOHHOTO pecypca
"Palindromic Sequences Finder" (NovoPro, Kwuraif)

[14] MBI MIPOBEPUIIH cozepxar m
MOCJIEIOBATENBHOCTH TECTUPYEMBIX kIHK
MATUHIPOMHBIC CHKBEHCHI W3 INECTH M Oonee

HYKJICOTHAOB. Pe3ympTaThl MPOBENCHHOW IPOBEPKH
MmoKaszany, 49ro nociegoBarenbHocTs JIHK — Ne2
(Tabnua 1) He MOXeT OBITH HCIOJB30BaHA B
JanpHele paboTe, MOTOMYy 4YTO B €€ COCTaBe
HaxoJuTCs MaluHApPOM. B cuimy storo, mjsi nu3aiiHa

MIOCJIEI0BATENILHOCTH, KOJMPYIOIIEH KOHTPOJIBHYIO
shPHK, wmbl BbIOpanu mocnenoBaTenabHocTh Nel
(Ta6muma 1).

Ta6muma 1.

CpaBHUTe/IbHBIH aHAIM3 NocaenoBaTebHOcTel KIHK, npeanoxkeHHbIX /151 AM3aiiHA KOHTPOJIbHOM
(scramble) sh-PHK MMP12

[Tapametp ncxonnas k/JHK GenScript (Nel) InvivoGen (Ne2)
CHuKBEHC ggaaacattatatcaccta atccgttaataccgaataa gccaataaactcgattaat
Pasmep, I.H. 19 19 19
Hyxneotuanslit cocta G-2,C-4 G-2,C-4 G-2,C-4
Y ! A-8T-5; A-8T-5; A-8T-5;
OGpasoBaHue IIITHICK HeT HeT HET
OOpasoBaHie IUMEPOB HeT HeT HET
JduddepernnansHas et et HeT
TepMOCTaOHIEHOCTh
IToBTOpstoLIMECS
* HeT HeT HeT
HYKJICOTH/IBI
MacunmasHas 100% (MMP12) 63% (SLC25A31) 73% (PAPSS1)
romoJjorus, %
IManuaapomer** HET HET AuTTAAT

ILH. — Hap HYKJICOTHIOB, MEKIYHAPOIHBIC HA3BAHHUs TEHOB, 00JIaMArOIIMX HAHOOJBIICH TOMOJIOTHEH C
YKa3aHHBIMH TIOCIIEI0OBATEIBHOCTSAMY, TNPHUBEICHBI B CKOOKkax [13]; * - Hanwume y4YacTKOB W3 HYETHIPEX
HYKJIEOTHJIOB U OoJiee; ** - Hamu4ue y9acTKOB U3 6 HyKJIEOTHIOB U OoJee.

Huzaitn  shPHK mnpoBomwnu mnpum  momomuu
aneKTpoHHOro pecypca “Design hairpin insert”
(InvivoGen) [15]. ONUTOHYKICOTHI, KOIUPYFOIIUIH
koHTponbHyto shPHK (Puc. 2), npencrasusan coboro

asyxuenoueunyro  JHK.  Bepxuss  monmoBuHa
KJIIOHUPOBAaHHOM MOCNEN0BATENBHOCTH COCTOSIA W3
HECKOJBKMX  YYacTKOB:  (pparMEHTOB  CaiTOB

pectpukimun EcoRI m BamHI1 c¢ BeicTynarommmu

KOHLIAMM, KOTOpble  OBIM  HEOOXOIMMBI  JUIS
KJIOHUPOBaHMs OJIMTOHyKJIeoTHna B BekTop pGPV-
17019250,  mocnenoBaTENbHOCTH,  KOAHUPYIOIIEH

shPHK (T.H. "CMBICIIOBOM IMOCIIEAOBATEIBHOCTH"), U
KOMIUIEMCHTApPHOW € TOCiIeoBaTeIbHOCTH  (T.H.
"aHTUCMBICIOBOM NocienoBaTenbHocTH"). B cepennne
CUKBEHCA, T.€. MEXAY "cMBICTOBON" u
"aHTHUCMBICIIOBOM" MOCIEI0BATEIIFHOCTIMH
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pacnonarajics HekoMIiaeMmeHTapHbl ydactok JIHK,
HEeoOX0oANMBIH a1t 00pa3zoBanus "mNiIbKU". B cBoro

nocnenoarenbHocTh KJIHK Obuta KoMIuieMeHTapHa
BEpPXHEH 3a MCKIIOUEHUEM YUYaCTKOB, OTHOCSILIUXCS K

nonycaiitaMm pectpukuuu EcoRI u BamH1.

AHTUCMBICNOBaA nocnegoBaTenbHocTb sShPHK

|
[ |

JATCCGTTAATACCGAATAATTCAAGATTATTCGGTATTAACGGATgaatt
l

TAGGCAATTATGGCTTATTAAGTTCTTAATAAGCCATAATTGCCTAC

OO N I

oyepens, HIDKHSA (aHTHIIApAILIENbHAS)
cmblicnoBan nocnegosarenbHocTb shPHK
|
( \
| |
I
1| O W o O 0 O I
ctagg
BamH1 wnuabKa

EcoRI

Puc. 2. [locredosamenvHocms 08yXyeno4eyHo2o oaueoOHyKieomuod, kooupyoujezo konmpoasvyto shPHK,
8b1OPAHH020 OJis1 KIOHUPOBAHUSL.

@®parmMeHTs! caiitoB pectpukiuu BamH1 u EcoRI
PacIoJIOKEHBI € JICBOTO U C IPAaBOT0 KpaeB CUKBEHCA,
COOTBETCTBEHHO, M 3aKIIOUEHBl B paMKy (CM.
00BSACHEHUS B TEKCTE).

Crparernss 1o KIOHHPOBAHUIO IOJTYYECHHOH
mocienoBaTteNbHOCTH B Bektop pGPV-17019250
(7,911 1.11.) 3aKmoyanach B ciuexyroomeM. Bragane Mbr
obpaboranu BEKTOP pGPV-17019250

MapKep

10,000
7,000

5,000
4,000
3,000

2500

9,000
6,000

8,000

2,000
1,500

1,000

PeCTpUKIIMOHHBIMU SHAOHYKJIeazaMu EcoRI n BamH1
U pasgenwiau  obpasoBaBmmecs ¢parments JJHK
(7,852 n 59 n.1.) npu nmomomy anexrpodopesa B 1%
arapo3nom rene (Puc. 3). Ilocme storo, mcmomb3ys
oCcTpoe JIe3BHE, MBI BBIpE3ajd HYXHBIH IS
mpoBeneHUs KioHupoBaHus ¢parment JHK (7,852

H.IL) W TPOBEIH €ro OYHCTKY HpH IOMOIIN
"CTeKIITHHBIX Oyc'.
BEKTOp 1 2

Puc. 3. Pazoenenue ¢opaecmenmog sexmopa pGPV-17019250 nocne eco 0dpabomku pecmpuKyuoHHbIMU
asnoonykneazamu BamHI u EcoRI. Cnesa — nanpago:
Hopooicka 1 - 1 kB maprepor JIHK (cresa om 2ens npugedervl pasmepbl Kaxic0020 u3 hpazmenmos 8 n.H.);
Hopooicka 2 - éexmop, Heobpabomannbvlii pecmpuKyuoHHLIMU IHOOHYKACA3AMU,
Hopooicku 3 u 4 - ppaemenm eexmopa (7,852 n.H.), Heo6X00UMbLIL 0151 KIOHUPOBAHUSL.

[omyueHHBI  3TEKTPOPOPETHUECKH  YHCTHINA
(parMeHT BEKTOpa JIMTHPOBAIM C OTMCAHHBIM BBIIIE
JIBYXIIeTIOUeYHbIM oJmronykieorunom (Puc. 2). Ilo
OKOHYAHHH JIMTUPOBAHUSA MBI TIPOBEIN TPAHCHEKIIHIO
KOMIIETEHTHBIX KiieTok E. coli mpoaykramu murasuoi
peakuuu c nocieayomen cenexkuuei
TpaHC(EUUPOBAHHBIX KIETOK Ha Cpelie, CoAepIKaBIIeH

amMmmumunTH. COTJTacHO IONYyYeHHBIM pe3yJIbTaTaM,
MpUMEHEeHHass B paboTe METOIWKa MO3BOJMIIA HaM
MOJyYUTh 0OJiee COTHH KIJIOHOB TPaHC(EIIMPOBAHHBIX
KJIETOK, YCTOWYMBBIX K ammuipuuinHy (Puc. 4), 9o
CBUJICTENECTBYET O  BBICOKOH  3(deKTHBHOCTH
MIPOBEJICHHON HAaMM TPaHCHEKINH.
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Puc. 4. Yemoiiuusvle k amnuyunnuny xremku E. coli,
NOIYYeHHble nocie MPaHcHeKyuu NPOOYKMamu TUeasHol peakyuu.

IIposepka mnasmuanoit JAHK, nmomydennoit us
TpexX CiIy4aliHBIM 00pa30oM OTOOpaHHBIX KJIOHOB,
MOKa3ajla IMPHUCYTCTBUE CAaWTOB, YyBCTBUTEIIBHBIX K
pPECTpUKIIMOHHBIM SHAoHYKIeazaM BamH1 u EcoRI,
T.e. yuactkoB /IHK, mo koTopsimM, COOCTBEHHO, 1 OBLIO
npoBezieHo kioHupoBanue (Puc. S5a). Ammmbukanuns
miasmugHoit JJTHK co cneuuduunsiMu npaiiMepamu
METOJO0M [OJIMMEPA3ZHOU LENTHOU peakuuu,

a) M Bl

MOJATBEpMIa MPUCYTCTBUE  MPOAYKTA  PEaKIUU
HeoOxoauMoro Ham pasmepa (154 H.I1.) B KaXIOM U3
HCCIIeIOBAaHHEBIX 00pa3ioB (Puc. 50). Hakonern, aHamu3
OJTHOTO M3 ATHX OOpPAa3IlOB, BBIMOJHCHHBIH METOA0M
aBTOMAaTHYECKOTO JIHK CCKBCHHPOBAHUS,
MOJTBEPIHI, UTO BhIZEIEHHbIM HaMu u3 E. coli Bekrop
JNCHCTBUTEILHO  COZCP)Kal  IMOCJICIOBATEIBHOCTS,
koaupyromryto kouTponsayro shPHK (Puc. 6).

B2 B3 E1. EZ E3

8,000

6)

500 —

400 —
300 —

200  —

100 ——

Puc. 5. Ananuz nonyuennou naasmuonou /JHK. a) o6pabomra pecmpuxyuonnvimu 3n0oHykieazamu BamHI u
EcoRI. M - 1 kB mapxepwr JJHK,; B1-B3 — o6pasyvl nnazmuonou JJHK, obpabomannvie BamHI; E1-E3 —
obpaszyvl naasmuonol JJHK, o6pabomannvie EcoRI; 6) amnauguxayus naazmuonou JJHK co cneyugpuunvimu
npaimepamu EXT-F u EXT-R (cm. pazoen "Mamepuanwr u memoowt"). M - 100 b.p. maprepwr JJHK,; Homepa
Odopooicex (1-3) coomsemcmeyom Homepam mecmupoB8aHubiX KIOHO8.

Pasmepn! ¢pparmentos IHK B Mapkepax ykazaHbl
CJieBa OT COOTBETCTBYIOIIEH MILTIOCTPALIUH.
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o

Puc. 6. Pezynomamet cexsenuposanus oopasya niazmuonou JJHK u3 evibpannozo kioua E. coli. Ha pucynke
NOKA3aHbl: KIOHUpOo8anHas nocredosamenvrhocms [JHK, a makoice bnusnedxcaujue pe2yiamopHvie 1emMeHmbl
sexmopa (npomomop HI 0na skcnpeccuu shPHK u ykopouenusie nosmopet LTR eupyca ummynooedpuyuma
yenosexa, HIV-1). [locnedosamenvrocmu npaimepos, UCNoab308AHHIX 0JiA NPOBEOeHUs CeKBEHUPOBAHUS,
npugedensi 8 pazoene “Mamepuanvl u memoowt”.

Ob6cyxnenne
[puponnsie narndupyromme PHK HeoOXomnmsl
VTS perysium OurocHHTE3a Oenka. Hx

B3aumoJeiicteue MPHK nmpuBoguT k ee nerpajganvu u,
B CBOIO O4epe/ib, IPeJ0TBpalaeT OMOCHHTE3 LIEIEBOT0
Oeska, TO ecTh TOro Oenka, KOTOphIH OHa KOAUPYET.
Oror mpouecc HaswbiBaercsi PHK-unTepdepenuueit.
Cuntetnueckue wunruoupyromue PHK (mampumep,
shPHK) yno0HO ucmons30BaTh B SKCIIEPUMEHTAIBHOM
paboTe ¢ aHAJOTWYHOW LEJNbI0, T.C. Ul TOJAaBICHUS
9KCIIpECCUM KOHKpeTHoro rena. Hampumep, PHK-
uHTep(epeHnnsT MOXET MOoTpedoBaThCsI B  TOH
CHUTYaIllH, KOTJa UCCIEAYEMBIH TeH SIBIISCTCS YacThIO
TeHHOTro Kyactepa. Takol KmacTep MOKET BKIIIOUaTh B
ce0s HECKONBKO pa3IM4YHBIX T'€HOB C COIJIAaCOBAaHHOI
perymsiuued. Torga, IOCKOJNBKY TI€Hbl KJacTepa
pEryJIMpYIOTCST B COCTaBe TIPYIIbI, H30MpaTenbHOe
“BBIKJIIOYEHHE”  OJHOTO W3 O3TUX TEHOB 0e3
npumeHenns: PHK-unTepdepeHnnn MoxeT okasarbes
BECbMa HETPUBHAJILHOM 3a/1aueil.

HUckyccreenno co3znannsie TeHsl shPHK mipoxo
MPUMEHSIOTCS B MEIMIMHCKOI IpoMbInuieHHOocTH. Ha
MX OCHOBE CO3Jal0T JIEKApCTBEHHbIE IIpenapaTsl [16] u
BakiuHHI [17]. IIpu 3TOM, HECOOXOTUMO TIOMHHUTH, YTO
gyem Oombme shPHK skcmpeccupyer kieTka, TeM
Oonbiie  BeposATHOCTH TOro, urto shPHK Oyxer
B3aumoieiictBoBaTh HecneunpuuHo ¢ MPHK npyrux
reHoB. [Ipexnae Bcero, Takoe B3aUMOJCHCTBHE MOXKET
MIPOM30UTH, KOT/Ia TOCJIEAOBATEIFHOCTH JIBYX Pa3HBIX
MPHK  romosormuHbl, T.e. HX CHKBEHCHI B
3HAUUTENIBHOM CTENEHU COBNAJAIOT Ipyr ¢ Apyrom. B
AHTJIOA3BIYHOH IuTepatype 3TOT BUJL
HEeCTIeU(PUUECKUX B3aUMOACHCTBUI Ha3bIBalOT “‘off
target effects”.

Hnst Toro, 4ToOBl OTIMYNTH Hecnenu(pUIHbIC
3¢QeKkTel OT cHenUHUYHBIX, CpPAaBHHUBAIOT JIBE
Pa3sHOBHUAHOCTH KYyJIBTUBHPYEMBIX KieTok. [lepsas —
skcupeccupyer shPHK x HyxsOMY TeHy (T.H.
cnennpuunyro shPHK). Bropas —skcnpeccupyer
koHTpoibHYI0 shPHK. Kak mpaBmio, KoHTpoipHas
shPHK mmMeeT TOT ke camblil HYyKI€OTHIHBIN COCTaB,
yto cnenuduanas shPHK (Tabnuma 1), HO mpu 3TOM
HOPSIOK PACION0KEHUS HyKI€OTHI0B B KOHTPOIBHOM
shPHK mnonoOpan TakuM o0pa3om, 4ToOBI OHa He

MorJla CHenu(pUYHO B3aHMOJCHCTBOBATH C  YyXKe
n3BectHeIMH MPHK uyenoBeka, B Tom uncie u ¢ MPHK
HY>KHOTO0 reHa. I1o 3Toii mpuyuHe, 171 3KCIEPUMEHTOB
no PHK-unreppepenun MMP12 yenoseka HaM ObLI0
HEOOXOAMMO TIPOBECTH  MOJICKYJSPHBIH  An3aifH
koHTpoabHOH ShPHK 1 KITOHHPOBaTh KOAUPYIOIIYIO €€
nocnenosarensHocts JIHK B axcmpeccuoHHBIN
BEKTOD.

Jna pemeHus 3TOH 3aJadd Mbl HCIOJIb30BalIH

OOIIEeIOCTYIHbIE ANeKTpOHHBIE pecypesr  [10, 11],
9TOOBI YCTaHOBHTH IBe aIbTepHATHBHEIC
mocnenosarenbHocT  KJHK  (koMrmiemeHTapHOMH

JHK). HccrnenoBaB cBoiictBa obenx kJIHK, T.c.,
CPaBHHMB HX COCTaB, CTPYKTYpY U Au(HepeHINATBHYTO
TepMocTadunbHOCTh (Tabmuua 1), Mbl BEIOpanu ogHy
U3 TocneaoBareNbHocTell (mocnenoBaTensHOCTH Nel)
U KJIOHHPOBAJIU €€ B AKCIPECCUOHHBIN BekTop pGPV-
17019250. TIlocime 3TOrO, HCHOJNB3YS  METOJ
aBTomatnyeckoro  JIHK  cexBeHmpoBaHus, MBI
MOATBEPAMIIM, YTO MONyYeHHbIH HamMu BekTOop pGPV-
17019250-MMP12¢ comepskan HYXHBIH IS HAIIUX
SKCIepuMeHTOB cukBeHC (Puc. 6). B momomxenme x
CKa3aHHOMY MBI XOTENH OBl IOJYEPKHYTh, HTO
Tocie10BaTeNIbHOCTE N2, Tarke MpeACTaBIeHHas B
Tabnwuie 1, He moxXoAMIa AT HAIIEH pabOThI, TIOTOMY
4yTO OHa cojaepxkana nanuuaapoM AT T-AAT 9. Kpome
TOTO CTENEHb €€ TOMOJIOTHH K OJIHOM M3 M3BECTHBIX
MPHK uyenosexa (PAPSS1 MPHK) oxa3anace Ha 10%

OoibIIe aHaJIOTUYHOT'O rmokasaTes IS
rnmociaeaoBaTebHocTH Nel.,
Okcnpeccuonublii  Bektop  pGPV-17019250,

KOTOPBII MBI HCTIOJIF30BAITH B HallleH paboTe, sIBIsETCS
TeHETHYECKH MOJIM(MHULIMPOBAHHBIM JICHTHBUPYCOM, H3
reHOMa  KOTOporo  ObUIM  yJaleHbl  TeHBI,
HEMOCPENCTBEHHO CBSI3aHHbIE C HH(EKIMOHHBIM
npoueccoM. Bmecto Hux B remom pGPV-17019250
ObLIH }IO63.BJ'ICHBI T€HbI, KOTOPBIX B TCHOME BHpYCa
JOUKOr0  THUIIA  HE OBLIIO. Hanpuwmep, s
BOCTIpoM3BOCTBAa Bektopa B E. coli Gbu1 moGamien
(hakTop yCTOMYMBOCTH K aMIUIWIIIUHY AMPR, a ms

ymobcTBa otbopa TPaHCAYIIUPOBAHHBIX
JICHTUBHPYCAMH  KJIETOK  4YejoBeka —  (akTop
ycrodunBoct Kk mypomuiuHy — (PuroR) m
¢nyopecuentreiii  6enmok  CopGFP.  KonkpetHo,
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(hakTOp yCTOWYMBOCTH K ITypOMHUIIMHY OBLT HEOOX0AUM
JUISL TOTO, YTOOBI TPaHC(HEUNPOBAHHBIE KIETKH MOTIIN
pacTd M pa3sMHOXKATbCS Ha CEJIEKTUBHOH cpene, B
KOTOPYIO J100aBJIeH IMypOMHIMWH, a (JIyOpECLeHTHBIH

oemok COpGFP — gams  Toro, 4YToOBI WMMeETh
BO3MOXKHOCTb KOHTPOJIUPOBATH TPAHCIYKIUIO
BU3YyalbHO, T.€. HAOIIOJaTh B MUKPOCKON M3MEHEHUS
(ayopecueHnE  MHQHUIUPOBAHHBIX  KIIETOK  BO
BpPEMEHHU.

HemnocpenctseHHO JUIst KJIOHUPOBAHHUS
BbIOpaHHOW  mocienoBarensHocTH  (Pme. 2) MBI

ucnons3oBanu "caitel pectpuknun” EcoRI n BamH]1,
MOCKOJIBKY B O3TOM ciydae o0OpaboTka BekTopa
9HJIOHYKJIea3aMH He 3aTparuBaeT ero Onu3iexarine
perymsatopaeie  anmeMmeHThl: 5'-LTR — cukBeHc w
npomotop HI. IlenoctHocTs mpomoTtopa H1 BaxHa,
MOTOMY 4YTO OH JOJDKeH OyJeT peryiupoBaTh
skcnpeccuio shPHK B wHQUIHMpOBaHHBIX KIETKax
yenmoBeka. B cBOIO odepens, IOCIEIOBATENFHOCTE 5'-
LTR neoOxomuma mis uHTerpanuu Bupycaoit JTHK B
TeHOM MH(UIIMPOBAHHON KIJICTKH.

[Momyaennsie HaMH Ppe3yIbTaThI
CBHUJICTEIBCTBYIOT O  BBICOKOH  dddexTuBHOCTH
tpancdopmaru E. coli, B xoae koTopoii Ham yaanoch
MOJIyYUTh OOJiee COTHU KIIOHOB TpaHC(EIMPOBaHHBIX
kietok (Puc. 4). OtoOpaB ciydaitHeM 00pazoM Tpu
OaxkTepHaldbHBIX  KJIOHA, MBI  IIOKa3alM, d9TO
Haxojdmuecs B HUX  BEKTOpa  cojepkar
KJIOHMPOBaHHY0 HaMHu nocienoBarensHocTsh JJHK. B
3TOM CBA3M, HEOOXOAUMO OTMETHUTH, YTO BO-TIEPBBIX, B
XOZIe KJIOHHPOBAaHHWA COXPaHWJIACh LEIOCTHOCTh
"caiitoB pectpukiuuu" BamH1 u EcoRI, no kotopeim
MBI KIIOHHPOBAIIH BBIOpaHHYO HaMHu
MOCJIEA0BATEIBHOCTh (Puc. 5a). IIpoBepka
LIEJIOCTHOCTH CAaMTOB PECTpUKIMK OblIa HeoOxonnma
JUI TOTO, 9TOOBI, YOSAUTHCS B OTCYTCTBUH MYyTallui,
KoTopele Moriu mosiBUThes B JIHK B mpomecce
KJIOHUPOBaHMA. /I 3TOr0 MBI TONYyYWIH JIBE CEPHH
o0OpazioB (o Tpu oOpa3la B KaXIOW CepuH),
obpaboras mnazmuanyo JJHK u3 0ToOpaHHBIX KIOHOB
OIHUM W3 YIOMSHYTHIX BbIIE (EPMEHTOB, U
pa3/eNUIIN TIOJyYEeHHbBIE B X0/1€ peakunu (GpparMeHThl
JHK METOJIOM anekTpodopesa. CornacHo
MOJyYeHHBIM  HaMH  pe3yibTataM,  o0paboTka
TECTUPYEMBbIX 00pa3loB MpHBeNa K 0Opa3oBaHHUIO
nuHeiiHoW  ¢dopmbl  BekTopa. Ilpm  aTtom  ee
MOJBI)KHOCTh COOTBETCTBOBAJIA MTOJIBMKHOCTHU
¢parmenra JIHK oxumgaemoro pasmepa (~7.8 Thic.
I.H.). B 3TOM MoXxHO y6enuthed, cpaBHuB Puc. 3 u Sa.
Kpome Toro, ucrons3yst METO NOJTUMEPa3HOH LEeMHOM
peakuuu, Mbl aMITTMGUIUPOBAIN (pParMeHT BEKTOpa
co cnemmpuaabivu npaiimepamu EXT-F u EXT-R.
Pasmep mnosmyueHHOro HaMu TPOLYKTa pPEaKLUU
COBMAJal C pacueTHbIM 3HadeHueM ~150 m.H.
(Puc. 56), T.., TPENNONOXKHUTEIBFHO, COAEpKal
KJIOHUPOBaHHYIO0 HaMu nocnenosarensHocTs JTHK.

IosiBnenne  MyTanuii  Opu  HPOBEACHUU
JUTUPOBAHMUSA — CPABHUTEIHHO HEYACTOE SBIICHHE, B
0COOEHHOCTH, €CIH y4YecTh, YTO B COBPEMEHHOI
nabopaTtopHoOi MIPAKTHKE B TI0/TaBIISIONIEM
OOJNBIIMHCTBE CIIy4aeB HCIONB3YIOT TE€HETHYECKH
MOTUGHUIMPOBAHHBIE (EPMEHTHl C YIy4IICHHBIMH
cBoiictBamu. Ilpm 3TOM B JHMTEpaType ONHMCAHBI

cuTyauuu, korjma mpu B3zaumozeiictesuu ¢ T4 JTHK
nurazoi, B moisekyne [HK, npeiicrBurenbHo, mMOryt
MoSIBIIATBCS  MyTanuu. Hampumep, Bo  Bpems
3apakeHus OakTepuii Oakrepuoarom T4
OJHOMMEHHas Jirasa OakTtepuodara, IIOMUMO CBOEH
OCHOBHOH aKTHBHOCTH, KaTalH3HPYyeT yIaJCHUE U3
JHK noBpeXaeHHbIX OCHOBAaHUN, KOTOPHIE MOTYT
cIydaifHo TaM okazatbes [18].

B skcnepumenTax, mogoOHBIX HaMIeMy, HanboJee
BEPOSITHB  NIOBPEXJIEHHS B  IOCIEIOBATEIHBHOCTH
JBYXLIETIOYETHOTO OJIMTOHYKJIEOTH I,
KJIOHUPOBAaHHOTO B BEKTOp. Bo-MepBbIX, MyTaluu B
HCTONIb30BaHHON Hamu cuHTeTndeckoil JIHK mornu
TIOSIBUTBCSL M3-32 TEXHUYECKUX MpoOJieM B mpolecce
CHHTE€3a OJMIOHYKJICOTUIHBIX IOCIEI0BaTEIbHOCTEH
u3 KOMMEPYECKUX peareHToB. Bo-BTOpBIX,
HEOOXOAMMO IMOMHHTB, 4TO 3(PPEKTUBHOCTH PaOOTHI
T4 JHK murasel CymiecTBEHHO CHIDKAeTCsS IIpH
yMeHbIIeHHH KoHueHTpamun AT® B OydepHOM
pacTBOpe, KOTOPBIH HCIIOIB3YIOT UIS JIMTHPOBAHMS.
Hampumep, mpu MHOTOKpaTHOM 3aMOpaKUBAHHHM U
OTTanBaHMHU Oy(EepHOTO pacTBOpa B HEM NPOHCXOAUT
cHkeHue koHneHtpauun AT® [19]. B atom cnyuae,
HauOONBIIEMY PHUCKY MOJBEprarwTcs T.H. "nunkue"
xoHIb! JIHK, T.e. Te ee yuacTku, KOTOpbIe HAXOATCA B
HEMOCPECTBEHHOM KOHTaKTe ¢ ()epMEHTOM.

HaxkoHen, HaMm Hafo ObUIO YOEIUTBHCS B TOM, 4TO
CHKBEHC KJIOHHPOBAHHON MOCIIEI0BATEIbHOCTH TOUHO
COBIAJaeT C CHKBEHCOM, BBIODAaHHOW HaMu IS
xionupoBanus kJIHK. Jlns pemenus atoit 3an1auu Mbl
NIPOBETM CEKBEHHUPOBAHHE OJHOTO W3 BBIOPAaHHBIX
HaMH paHee Tpex 00pa3noB miazmunHoi JJHK. B atom
9KCIIEPUMEHTE MBI HCIIOJIBb30BAIN YK€ YIOMSHYTYIO
BBIIIIE Mapy IpaiMepoB. ODTO 03HA4YaeT, 4YTO MBI
cekBenupoBany JJHK B 00oux HampaBieHUsX, IpUueM
obe CEKBEHHPOBAHHBIE MOCTIEI0BATENbHOCTH
COZIeprKaJi KIIOHUPOBaHHbIH HaMu (parment. Kpome
9TOT0, CeKBEHHPOBAHHBIE HAMH IOCIIEOBATEIEHOCTH
HEePEKPBIBAINCEH APYT € IPYTOM, YTO TO3BOJIMIO HAM
OTIPEJICIIUTB, KaK UMEHHO KJIOHUPOBaHHBIH
OJIMTOHYKJIEOTH/I coeluHeH ¢ BektopoM pGPV-
17019250. B pe3ynbraTe HaM yAajloCh MOJATBEPAUTS,
YTO CEKBEHHPOBAHHBIH YYacTOK, JEHCTBUTENEHO,
COZIEP)KUT  TOCIICIOBATENILHOCTh  T€Ha, KOTOPBIH
koaupyet koHTposbHyio shPHK (Puc. 6).

B 3akmrouenue, MBI XOTenH ObI OTMETHTH, UYTO
nosyueHHsli Hamu Bektop pGPV-17019250-MMP12¢
colepXall  TOCIEOBaTeNbHOCTh,  KOJUPYIOIIYIO
koHTponbuyro shPHK (MMP12c shPHK). Takum
o0pa3oM, 3TOT BEKTOP MOXHO HCIIOJIB30BaTh B
skcriepumenTax 1o PHK-unrepdepenunn MMP12
YeJ0BeKa JUIsl CO3JaHHs OTPHUIATEIHHOTO KOHTPOJIS.
Hamu Obuim Taroke monmydeHsl Kimonsl E. coli, mms
Hapabotkn Bektopa pGPV-17019250-MMP12¢ B
Oakrepwsix. B pmanpHeimeM MBI IUIAaHHpYEM
ucrons3oBath Bekrop pGPV-17019250-MMP12¢ B
SKCHEPUMEHTANBHBIX UCCIEA0BAaHUX IICOpUA3a U paka
KOXH.
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KMMHYECKHE HAVKH

CHUHTE3 KAPBOKCHUJIATOB METAJIJIOB U U3YUYEHUE B HUX 3ABUCUMOCTDH
COCTAB - CTPOEHUE — CBOMCTBA

T'acanoea Caadam Cynuooun Kvizvl
Luccepmanm ['anounckoeo omoeneHu
Asepbatioscanckoeo Hayuonanvuoeo
AKAJEMHUH HAVK

SYNTHESIS OF NEW METAL CARBOXYLATES AND STUDY OF THE COMPOZITION-
STRUCTURE-PROPATIES DEPENDENCE IN THEM

Qasanova C.C.
Dissertant of the Ganja branch of
the Azerbaijan National Academy of Sciences.

ABSTRACT
A new biologically active complexs in the compozition of (4 - HoN ,2 - HO -C¢H3C00), Co 4H,0 synthesized
and studied by IR cpektrscopy, X-ray, thermagraphy and crystal and molecular structure were deciphered in an
automatic difractometr. It was faund that central Co(ll ) atom is coordinated with the ligand in a monodentate
manner. The new complex was tested during germination and development corn seeds.
Keywords: derivatives of benzoic acid, carboxylaties of metales, ionic structure, relationship of biological
activity with structure, complexs of cobalt with para-aminosalisylic acid.

KiroueBble cj10Ba :

MPOU3BOIHBIC OCH30WHOW KHCIOThI , KAPOOKCHIATHI META/UIOB, HOHHBIH KOMILICKC,

CBSI3b OMOJIOTMYECKOI aKTUBHOCTH CO CTPYKTYpPOH, KOMITJIEKC KoOajbTa nmapa-aMiUHO-CATUIIUIOBON KUCIOTHI.

3a mocnegHue roabl B 007aCTH OHOIOTHYECKH

AKTHUBHBIX IpenapaToB JOCTHUIHYTbI 3HAYUTCIIbHBLIC
ycnexu. MC,I[I/IL[I/IHa u CCJIBCKOI'O XO3SIHCTBO
oboraTuiach OrpOMHBIM KOJIMYECTBOM HOBBIX

OMOaKTHBHBIX U JICKAPCTBECHHBIX MPENapaToB.

Kak m3BecTHO ,MOJICKYJIbI BEIIECTB , AKTUBHBIX B
KayecTBE  XMMOTCPAIleBTUYECKHX W AyKCHBHO
MOJOOHBIX CPEACTB , JIOJDKHBI  YAOBJICTBOPSTH
ornpezieIHHOMY TpeOOBaHHIO: HEKOTOpPbIE YacTh HX
MOBEPXHOCTH  JIOJDKHBI  OBITh  IJIOCKOH  YTOOBI
MPOHUKHYTH B )KUBYO KJICTKH: €r0 MOJICKYJIBI JIOJIXKHBI
CoJIepKaTh JOCTATOYHOE YHCIIO aTOMOB BOJIOPOJa,
CIIOCOOHBIX ~ MOHHM30BaThCs WM  0OpPa3OBBIBATH
BojoponHsle cBs3u rpymmamu -OH,-COOH, -NH; u -
SH; mocire 00pazoBaHre KOMIUIEKCOB METAIIOB OJTUH
W3 BHIMICYKAa3aHHBIX TPYII OCTaBajCs CBOOOTHOM
BUJIC.

PacumgpoBka  KpHUCTaTMYECKUX CTPYKTYP
KoMIuiekcoB  MukpoanementoB  Co(ll), Mn(ll), ¢
OMOAKTHBHBIMH MPOU3BOJHBIMU OCH30WHOU KHCIIOTHI
KaK napa-aMHHOOEH30MHas KHCJIOTa [1,2],
CaNMIMIIOBasl KUCiIoTa [3], mapa- ruApoKcHOeH30iHas
kucnora [4] mMoka3bpIBaeT ,4TO METALI,BXOJASIIUN B
KOMIUIEKC ~ CYIIECTBEHHbIM  00pa3oM  H3MEHseT
PEaKCHOHHYIO CIIOCOOHOCTh OPraHUYeCKOro JIMTaH/a!
U3MEHSICT PACHpECICHHUs JJICKTPOHOB B JIMTAHIC,
MAaCKUpPyeT XMMHUYECKH aKTHBHBIX IICHTPOB JIUTAHA;
HCKa)KaeT CTEPCOXUMHUYCCKYIO (OpMy KOMILIEKCa B

IUIOCKYI0 CTOPOHY  JUIs
MeMOpaHbI KJIETOK.

HccnenoBaHHble HAMH B KA4ECTBE OMOAKTHBHOTO
JUraH/a Iapa-aMIHOCANUIIIIIOBas KucioTa - 4 - HoN,

2 - HO -CsH3COOH oTBeuaer BpIIIIe H310KEHHBIMA
TpeboBanusIMU. [lapa-aMHHOCATMIIMIIOBAS KHCIOTA U
€ro HaTpueBas CoJIb MPUMEHSCTCS B MEIUIIMHE IIPOTHUB
TyOepKyésa [5]. Nnmerommit B COCTaBe
amuHOKUCIOTEI-NH, 1 ruapokcn - OH rpynmer nmapa-
AMHHOCAJIMIIMIIOBAs KHUCJIOTa MO CTPOEHHS M COCTaBa
OUYeHb CXOAHBI aMHHOKHUCIIOTaMu. [To 3TOMy KOMITIEKC
napa-aMUHOCAIMITIIIOBAsT ~ KHUCJIOTa C  KH3HEHHO
BaXHBIM MuKposnmementom kak  Co(ll) 6yayts
TIPOSIBIISITH OMOJIOTUYECKH AKTHBHOCTD.

CuHTe3upoBaH HOBBIH KOMIUIEKC Ouc —(mapa-
amuHocamunmnaro) Co(ll) rerparuapar (4 - HoN |2 -
HO -C¢H3C00), Co 4H,O mnpumensiucy mpu
IpopacTaHusi CeMsH KyKypy3bl M pasBUTas |
MIPOYyKTUBHOCTH PACTECHHH.

HoBblil KOMIUIEKC CHHTE3UPOBAH CJIECLYHOIIUM
cnocoboM. C Hayano MOJy4YeH HATPUEBBIH COJb
KHCJIOTBI 110 CJIeAYIOIIEeH peakiuei :

4 - H;N ,2 - HO -CsH3CO00H+ NaHCO3=4 - H,N
,2 - HO -CsH3COONa + CO, +H20

3.5 (0.02 wmom) Na mapa-aMHHOCATHUITMIAT
pactBopsiercst B 100 M1 ropsueil JUCTUILIMPOBAHHON
BOJIE U I06aBseTcs ropsuuii pacteop (50 - 60°) 2,87 r
(0,01 mom) CoSO4 7H20

IIPOHUKHOBEHUA  4YE€PE3
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Me:xkaToOMHBIE pacTosiHuu, d , A Taanna -1

Cas13b d,A Cas13b d,A Cas13b d,A
Co-0(1) 2.38(1) C(10)-0(11) 1,29 C(12)-C(13) 1.38(2)
Co-0(2) 2,52(1) C(10)-C(11) 1,39(3) C(13)-C(14) 1.44(2)
Co-0(10) 2,48(1) C(11)-C(12) 1.42(3) C(14)-C(15) 1.37(2)

C(10)-0(10) 121(3) C(12)-0(12) 1473) C(15)-C(16) 1,44(3)

BanenTHble yribl, ®, rpagyc Tadauma - 1

VTIBL oy VTIIBL o’ VTIIBL ®°
0(1)-Co-0(10) 88.9(5) | C(10)-C(11)-0(12) | 120(1) | C(12)-C(14)-N(14) | 120Q1)
0(2)-Co-0(1) 885(4) | C(11)-C(12-0(12) | 122(2) | N(14)-C(14)-C(15) | 118(2)

Co-0(10)-C(10) 154,9(5) | 0O(12)-C(12)-C(13) 113(3) | C(14)-C(15)-C(16) | 120(1)
0(10)-C(10)-0(11) | 119(1) C(11)-C(12)-C(13) 117(2) | C(11)-C(16)-C(15) | 122(1)
0(10)-C(10)-0(1) 122(2) C(12)-C(13)-C(14) 124(3) | C(10)-C(111)-C(16) | 118(2)

JlMHaMMKa MPOpacTaHusl CeMbH KYKYPY3Yy IPH JIa60paTOPHBIX YCIOBHAX
Jun 11.04201 | 12.04201 | 13.04201 | 15.04201 | 17.04201 | 19.04201 | 21.04201
Xen 1€ 7 7 7 7 7 7 7
COCIUHCHHUEC
(4-HaN- 12,6 17 20,1 35,6 36,2 39,5 42,8
CsHsCOO0),Cu
-3H,0
(4-HzN- 9,8 10,9 14,4 22,8 24,3 25,8 29,7
C6H4COO)2CO
“4H,0
(4-HzN- 13,2 17,3 20,9 23,5 27,5 30,6 33,5
C6H4COO)2FE
-3H,0
(4-HzN- 8,4 12,2 17,3 24,5 31,45 36,5 41,3
C6H4COO)2MH
“4H,0
(4-HzN, 2-HO- 9,5 16,3 18,6 22,8 30,6 35,5 39,4
C6H4COO)2CU'4H2
O
(4-HzN, 2-HO- 6,7 7,8 11,3 16,5 19 23,9 28,7
C6H4COO)2MH'4H2
O
(4-HzN, 2-HO- 12,9 17,2 21 24,5 27 28,2 31,5
C6H4COO)2F8'3H20
(4-H2N, 2-HO- 16,2 21,5 255 38 40,9 42 43,5
CsH3COO0).Co-4H>
O
H20 7,5 10,2 12,5 16,2 21,5 24,5 26,5

Puc. 1. kpucmannuyeckas u monexynapuas cmpykmypa napa — amunocanucunama Co(1l)

CuHTre3upoBaHHbIH HaMu HOBBIM kKommieke CO  ckenrtpomerpe Mudpamom OT-2 B obmactu 400-4000
(I) usyuen meromom MK-ckentpockonuu Ha ®dypee  cml. YCTaHOBIEHO, YTO NPU 0OPAa30BAHME KOMILIEKC
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HaOJII0aeTCs MOJIOCH! MOTJIONICHUE ACHMMETPHYHBIX
BAICHTHBIX KOJIeOaHMH KapOOKCWIIIIHOM — TpYIIIbI
as(co0) HaOmogaercs B obmactu 1580 cm?,
CBHJICTEILCTBYET MOHOJICHTATHOW CBSI3BIO MeTal-
nurana. Habnronaercs mosoca norsiomeHus B 001acti
825 cmt CBHUJETENBCTBYET KOOpAMHALIMM MeTaija C
MOJIEKyJIaMH{ BOJBI.

Hossrit KOMILIEKC
TEpPMOTPaBUMETPHUECKAM METOIOM Ha
aBToMaTmueckoM  mudpakromerpe  NETSCH-409
PC/PG B armochepe asora B TeMIEpaTypHOM
unrepsaie 20-100°C co ckopoctbio 10 K/MuH.

TepMmorpaBUMeTpUYECKU aHAIN3 KOMILIEKCa
Co(ll) mOKa3pIBaCT,YyTO TEPMUYECKUE PA3TIOKCHUE
MPOUCXOJIUT B 4YETHIPEX craausx. l[lepsas cramus
COOTBECTBEHHO TeMIIepaTypHOMY uHTepBaly 120-
200°C, compoBoXIeHHEM TIyOOKUM 3HI03GGTOM.
OTO0 MaKCHMyM COOTBETCTBYET yAaJeHHE 4 MOJIEKYIIBI
BOJBL. BTOpoit sTam HabiromaeTcss B TeMIIEpaTypHOM
unTepBane 210-365°C, conpoBOXIECHUEM CUIIbHBIM
9HI03(GPEKTOM CBHACTEIBCTBYIONIIM YCTOHIMBOMY
MPOMEXYTOUHBIM coeanHeHueM. Ha Tperseil craanmm
mporecca TEpMOJIHM3aB TEMIIEPATYPHOM HHTepBale
370-930°C mpoUCXOMUT HMHCTPYKIUS KOMILIEKCA
kap6onapa Co(ll). YUeTBEpThIii cTauK COOTBETCTBYET
00pa3oBaHUIO OKCHIAa KOOATbTA.

PenrreHorpaduueckuii aHanu3 NpOBOIMINCH B
aBToMaruueckoM audpakromerpe  Brucer-phazer
49-2k.

VYCTaHOBIEHO , YTO HOBBIH KOMIUICKC I1apa-
aMUHOCAJTUIIIIIOBATO Co(lh SIBJIICTCS

TAKXE H3YYCHO

YK 54.05°06

KpUCTAIMYECKOM  COCTOSIHMHM.  BbICOKME — THUKHU
Haxomarcs moj Manbix  yraoB  (20=10-20°) wm
CBUJIETENHCTBYET 0 0OJIBIIIOM 00BEMOM

KPHUCTAJUIMYECKON PEMIETKN U HU3KOCHUMMETPUYECKOM
CHHOHUM MOHOKDPHUCTAJIOB ,KOTOPBIE JIOKAa3aHO II0
PEHTTeHOCTPYKTEpHOMY aHanm3y (puc 1).
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MHOJYYEHHUE YEPHUJI HA OCHOBE HAHOYACTHII HNAJJIAAUSA C HEJBbIO BO3MOKHOI'O
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AHHOTAIUA
B pabore paccMoTpeHa BO3MOXKHOCTH IOJyYEHHS! TOKOIPOBOJSIIMX YEPHWI HAa OCHOBE HAHOYACTHIL
TaJlTa s, MOMYYSHHBIX TOJIMONMBHBIM MeToqoM. COoCTaB YepHWI aJalTHPOBAH JJIsl MPUMEHEHHS B IEYaTHOM
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anekTpoHuke. YepHuna coxepxkar 20 maccoBbIx% mamiaaus, UMET BA3kocTb 17-20 cIl u moBepxHOCTHOE
HarTsokeHne 35-38 H/M. B xone Tepmuyeckoi 00pabOTKM yIelIbHOE HOBEPXHOCTHOE CONPOTHBICHHE
HaHOCTPYyKTyp nayuanus mensiercst ot 0,38 1o 0,07 OM/kB. DTH U Ipyrue XapakTepUCTUKH, TaKUe, KaK BBICOKas
CTaOMIIBHOCTH M XOPOIIAsi CMaYHBAEMOCTh IOAJIOKKH, 00ECIICUNBAIOT BO3MOXKHOCTD MCIIOJIb30BaHMUS HAHOYEPHIIT

najiiagusa B HpHHTepHOﬁ cyaTu.

ABSTRACT

The paper considers the possibility of obtaining conductive inks based on palladium nanoparticles obtained
by the polyol method. The ink composition is adapted for use in printed electronics. The ink contains 20 wt%
palladium, has a viscosity of 17-20 cP and a surface tension of 35-38 N/m. During thermal treatment, the sheet
resistance of palladium nanostructures changes from 0.38 to 0.07 Ohm/sg. These and other characteristics, such
as high stability and good wettability of the substrate, enable the use of palladium nano-ink in printer printing.

KiroueBble c10Ba: CHUHTE3, HAHOYACTUIIbI NAJUTaAd, HAHOYCPHUJIA, NCUaTHAaA 3JICKTPOHUKA.

Keywords: synthesis, palladium nanoparticles, nano-ink, printed electronics.

Beenenne

[lpuHTEpHBIE  TEXHONOTHMH  BBI3BIBAIOT  BCE
OouibIIMiT MHTEpEC AJISl MPOM3BOJACTBA 3JICKTPOHHBIX
YCTPOWCTB, TAaKMX KaK Ta30BBIe CEHCOpel [1],
TPAaH3UCTOPHI [2], OPraHMYECKHE CBETOM3ITydaroIlne
quonel [3], RFID-metku [4] u gp. IlpoBoasmue
YepHMIIA SBISIIOTCSI OJHUM M3 B)KHBIX KOMIIOHEHTOB
neyatn. B OCHOBe Takmx 4UEpHHI MOTYT OBITh
pa3NUyHble MaTepuaibl, TaKHe KaK IPOBOASIINE
nonuMeps! [5], yraepon [6], MeTaqoopraHHYecKue
COCIMHEHUS W METAUTMYECKHe HaHOYacTUIbL. [7].
Jlugupyromee MeCTO CpeAM MPOBOASILIMX YEPHUI
3aHUMAIOT CUCTEMBI, H3TOTOBJICHHBIE Ha OCHOBE
METAUIMYeCKUX HaHO4YacTHL. [IpyyrHa 3TOro cocTOUT
B TOM, YTO HX YJEIbHOE CONPOTHBIECHHE OJHM3KO K
yIeNpHOMY Becy MaTtepuana (B 2—3 pasza BbIIE) U
3HAYUTEIHHO HIDKE, YeM Y TPOBOJSIINX MOINMEPOB U
IpYTHX MarepuanoB. B mpuHTepHON medaTn wyaie
BCETO  HUCIIONB3YIOT  CcepeOpsiHble  HaHOYEPHMIIA.
Cepebpo o0saiaeT HEOCTIOPUMBIMHU IPEUMYIIIECTBAMHU
C TOYKH 3pEHHS DJIEKTPO- U TEIJIONPOBOJHOCTH,
CTOMKOCTH K  OKHCIICHHMIO,  ONTHYECKUX |
aHTHOAKTepHaJbHBIX CBOMCTB. Panee MbI cooOmanu o
BO3MOXXHOCTH MCIIOJIb30BaHUsI HAHOYACTHI] cepedpa B
BBOJIHO-OPraHMYECKUX pacTBOpUTeNsix B 2D meuarn
[8]. OmHako cepeOpo He TUIIEHO HETOCTATKOB: aTOMBI
MeTaula  crmocoOHBl  audPyHAUpPOBATH  BHYTPH
JVIJIEKTPUKa B YCIIOBUHM IIOBBIIMICHHOW BIIQ)KHOCTH,
CKJIOHHBI K 00pa30BaHHMIO TEMHBIX IIEHOK Ag>S, 4To
OTpaHMYMBACT  TNpHUMEHEHHe  cepebpa  BONM3M
cepocofepkaimux Marepuanos (pesuHa). IlosTomy
CO3/JaHME HAHOYEPHHUII Ha OCHOBE HAHOYACTHIL JPYTHX
JIParoLeHHbIX METAJJIOB SIBJISIETCS] BaXKHBIM.

W3BecTHO, YTO MeTa/ulbl IUIATMHOBOW TPYIIIIBI
MPOSIBISIFOT XMMUUYECKYI0 HHEPTHOCTD 110 OTHOLICHHIO
K COCTaBJISIIOIIMM arMocdepbl, 4YTO JeNaeT WX
HE3aMEHMMBIMH Ul W3TOTOBJICHUS 3JIEKTPOHHBIX
puOOPOB.

[Mayuraguit  sBNsiETCS  YHUKAIBHBIM  3JIEMEHTOM
TUIATHHOBOW TPYMIIBI, MIMPOKO TPUMEHSEMBIM IS
M3TOTOBJICHUS! KOHJIEHCATOPOB, HEKOTOPHIX BHJIOB
peie, KOHTakTOB, 4acTted Mukpocxem. Ilammaguii,
00J1a/1a51 XOpOIIMMH aHTUKOPPO3UHHBIMH CBOMCTBAMH,
yIIy4iaer cCTabuiIbHOCTh QYHKIIMOHUPOBAHHUS JIeTanei
B M000# cpelie, B TOM 4HCIE M MPU 3HAYUTEIHLHOM
MOBBILICHHH TemIiepaTypbl. Hanbosee akTHBHO ero

OPUMEHSIOT B  PaJMORIEKTPOHHOM, XUMHYECKOH,
BOEHHOW, aBHMAKOCMHYECKOH  cdepax. YdeHble
OPOBOJASAT  HAyuyHblE  HCCIEJOBAHUS C  LENBIO

pacmMpeHuss o0jacTed  MCIOJb30BaHMS  JTAHHOTO
JparMeTaiia [9]. Hanouactunpt najjiagus
UCTIONB3YIOT B BHJIE AMCIEPCHUH B KUAKUX (azax WIn
3aKpeIVIEHHBIMH ~ HA  TIOBEPXHOCTH  PA3IHUYHBIX
moytoxek [11].

Leab uccaenoBanus

[NonmyyeHne HAHOYACTHII TAJUTATHS U MaTEPHATIOB
Ha UX OCHOBE JI0 CHX TIOpP OCTAaeTCsi MHTEPECHBIM U
3HAYUMBbIM. B CBSI3U C 3TUM OCHOBHOMW LIEJIbIO JAHHOU
paboThl SIBISITUCH CUHTE3 M HCCIEIOBAaHUE CBOWMCTB
HAHOYACTHII A Ius, a TAKXKe MTOJTyYeHUEe YepHUI Ha
HX OCHOBE [UIi BO3MOXKHOTO HCIIONB30BaHUS B
MIPUHTEPHON TEXHOJIOTUHU TIEYaTH.

Matepuana ¥ MeTOAbI HCCJIEI0BAHUSA

Jis BBITIONTHEHUS SKCIIEPUMEHTAIBHONH pPaboTHI
WCTIONB30BaM  CICAYIOIIUE MAaTepHaibl: XJIOPHI
namianas  (X4),  THOPOKCHI  Hatpua  (X4),
nonuBrHIIIHPponuaoH ([IBI1 HU3KOMOIEKYISHBIH,
Mapka K15), stuneHrmukons (4.1.a.), aeToH (4.1.a.),
STaHON (X4), JCWOHW30BaHHas Boja (yIermpHOE
coIpoTHBIIeHHE cocTaBisieT 18 MOM:cm).

CuHTEe3 HAHOYACTHIl NaJIAJUS MIPOBOAWIN Ha
MaclITHOW 0aHe B TPEXropsod KoJioe, CHaOXKCHHOI
OOpaTHBIM  XOJOIWJIBHUKOM, TIIpM HENPEepPHIBHOM
IepEeMENINBAHUN MarHuTHOM MeEILaIKOoH. B
PEaKIMOHHBII COCyZ IOMELIA STHJICHTIIHKOJb,
CTabmIM3aTOp - MO BUHIIITHPPOITUIOH u
HE3HAYUTEIFHOE KOJTHMYECTBO THAPOKCUIA HATPHUS (1
CO3IaHMs CcIa0OMIENIOYHON Cpedpl), TMOCIe Yero
BKIIOYANTM  TepeMellMBaHue W  HarpeB. llpum
JoctwxeHun temneparypsl 120 °C B cucrtemy
MEAJeHHO (0 KaruiiM) BBOAMIM BOJIHBIH DPacTBOpP
xyopua mamuiaaud. Ilocme Toro, xak Bech PacTBOP
npekypcopa Obul J00aBiieH, PEaKIUOHHYI0 CMeECh
HarpeBamn g0 160 °C wu BBLAEPKUBANIM IPH
nepemenuBanuy 3 4. B mporecce peakiuu HabIr0aaH
U3MEHEHHEe IBeTa OT OOpAOBOTO IO HYEPHOTo, HUTO
CBUJICTENILCTBOBAJIO 00 00pa3oBaHWM HAHOYACTHUI]
TaJIIa usl.

[To okOHYaHMM CHHTE3a HAaHOYACTHUIbI MaJuIaus
OCaJIFIM TPEXKPATHBIM M30BITKOM alleTOHA ITyTeM
LHEHTPUPYTHUPOBAHUS B TCUCHUE 5 MUH MPH CKOPOCTH
BpamieHust poropa 7000 o6/mun. IToyueHHBIN ocanok
JEKaHTHPOBAIN M IIPOMBUTH HECKOJBKO pa3 3TaHOJIOM
JUIL  yAAJICHUS TPOAYKTOB peakmud U W30BITKA
crabunmzaTopa.

Jl1s1 mosrydyeHust 4epHWI OTMBIThIE OT IpUMecel
HAaHOYACTHUIIBI C  TOMOIIBIO  yJIBTPa3BYKOBOH
00paboTkn peaucneprupoBaiu B cMecu
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STWIEHIJMKOJII W OTWJIOBOTO CIUPTAa,
COOTHOIEHHH 4:1 COOTBETCTBEHHO.

[Nony4eHHbIe HaHOYEPHUIIA TaUIaaUs HAHOCHIIU
Ha CTEKJISIHHBIC IOJUIOKKH METOJIOM CIHMHKOYTHHTa.
[ony4eHHBIE TUICHKH OTXKMTalM TIPHU TeMIlepaTrype
150, 200, 250 n 300 °C.

Muxkpodororpaduun B peXuMe CKaHHPYIOUICH
3NEKTPOHHOMN MHUKPOCKOTIUH TOTydan Ha
ABTO3MHCCHOHHOM pacTpoBoM 3JIEKTPOHHOM
MHUKPOCKOIIE BBICOKOTO pa3pemeHus Zeiss Supra
40Scanning Electron Microscope with Field Emission
cathode Zeiss Supra 40 c pabo4yuM YCKOPSIOLIAM
HanpspbkeHuem 25 kB.  Mopdomorus  0o6pasnos
onpeziesyiack B PEXHME BTOPUYHBIX 3JIEKTPOHOB
Jetektop BropuuHbIX dnektpoHoB (In-lens  SE).
[IpobomoaroroBka cocrosiia B HaHeceHHH oOpasna
JUCIIEpCHM Ha HOYACTUI| MaJUIafMs IHMIETKOH Ha
KPEMHHEBYIO TIOJUIOKKY, KOTOPBIH IIOCIE IIOJHOTO
BBICBIXaHHSI IIPETIapaTa MOMEIAIN B MUKPOCKOIL.

CnexTpbl TOTJOIEHH 00pas3loB MOMydadd ¢
UCTONb30BaHueM cekTpodoTtometpa Leki SS2107UV
(BAO «JIOUII», Poccust) B mHTEpBaje [UIMH BOIH OT
200 o 1100 uM. Paboune 0Opasiibl TOTOBHIMCH ITyTEM
30-Tu - kpaTHOrO pa30aBJICHUS PEAKIIMOHHON MacChl
(ubo JUCTICPCHU HAHOYACTHII TaJIIa usl )
JICHOHM30BaHHOW BOoM. OOBeM 00pasiia COCTaBIsT 3
MJI, JUIMHA ONTHYECKOTo MyTH - 1 cM.

Pentrenodasorsiii anamu3 (POA) ocyiecTBism
Ha YCTaHOBKE JAPOH-7 c rpadUTOBBIM
MoHoxpomatopoMm Ha CuKa — mnydennn (A=1,54056
A) ¢ Ni ¢pmapTpamu.

B34ATBIX B

KoHmeHTpamuio  HaHOYACTHI] THaIagus B
HaHOYCPHWIAX  ONPENe/UIH  TPAaBUMETPHUYCCKUM
METOJIOM.

W3mepenue BS3KOCTH HAHOYEPHUJ Mauiaaust
MPOBOAMIN Ha BUOpannoHHOM Buckozumerpe AND
SV 10A.

IToBepxHOCTHOE HaTSKSHHE HAHOYEPHUIT
MaJIIaqusl OIpEeAeIsUTN METOIOM CTalarMOMETPHH.

Jist u3MepeHus MOBEPXHOCTHOTO COMPOTHUBIICHUS
TOHKHX IJICHOK TaJnIa s HCTIOB30BaH

HC™ N
S\EH; \

PVP

%
. CH-
PVP-Pd™ complex 52

YETHIPEX30HAOBBII METOA. 3HAuYeHUE YAEIbHOIO
MIOBEPXHOCTHOTO CONPOTUBIEHUS BBICUUTHIBANIM 110
dopmyie: Rs= F*U/I, roe

Rs - 3HaYeHUE MOBEPXHOCTHOTO CONPOTHBICHHUS,
Owm;

F - TIOTIPABOYHBIH
(F = m/In2 = 4,53236);

U - 3HaueHHe 3/IEKTPUIECKOT0 HalpsDKeHus, B;

| - 3HAUCHHUE INEKTPHUECKOTO TOKA, A.

Pe3yabTaThl HCc/Ie10BAHUS M UX 00CYK/ACHUE

HanouacTnnpl nmamimagus MOTyYalld, HCIIONbB3YS
MOJIMOJBHEIM  MeTon. OIHOBPEMEHHO B KadecTBe
PEaKIMOHHOM cpe/bl U BOCCTAHOBUTEIS UCIIOJIb30BaNIN
JBYXaTOMHBIM CHHUPT - STUJIECHIVIMKOIb. B Hauane
CHUHTE3a IOV BUHUIIITUPPOIUAOH (IIBID),
UCTIONIB3YEMBIil B KauecTBe cTadbuinn3aTopa, onaronaps
HAIMYUIO B CTPYKType  TIeTepPOLUKIMYECKHX
MUPPOIUIOIABHEIX ~TPYNII  BCTymal B JOHOPHO-
aKIETITOPHOE B3aUMO/ICHICTBHUE c HNOHAMHA
OnmaropomHOro Meramia, (GOpMHUPYS KOMIUIEKCHBIC
yactuupl  [IBIT-Pd?*. CornacHo auTepaTypHbIM
JaHHBIM, obpazoBaHue METaJI-TIOIMMEPHOTO
KOMIUIEKCa OCYIIECTBIIICTCS B pe3yjbTaTe KOHTAKTa
OJHOTO HOHA MaIafius C TpeMs MOHO3BEHBIMHU
noauMepHoro jurasna [12]. Taxum o6pa3om, HOHBI
naagus KOOPIMHUPOBAIM K MOJIEKyJIaM IOJIuMepa
JO peakiuu BoccTaHoBIeHMsA. [Ipu HarpeBaHuu
STUJICHIJIMKOJIb OKHUCJISUICS 7O TIMKOJIEBOI KHCIIOTHI,
KOTOpasi B PEaKIMOHHON cpelie JeNpOTOHHPOBAAch,
00pa3ys TIIMKOJIAT-aHUOHBI. [losydast 3JI€KTpOHBI OT
MIPOYKTOB OKUCIICHHUS MTOJIUCIUPTA, OJINMEP-HOHHBIE
KOMIUIEKCHl BOCCTaHABJIMBAJINCH 1O 00pa3oBaHUS
METaTMYECKNX KOJUIONIOB.

B npouiecce cunTe3a kapOoHMIBHEIE TPyIIEI C=0
OOKOBBIX Leneil MOJMBUHWINUPPOINAOHA HAYMHAIH
aKTUBHO  B3aMMOJICIICTBOBaTh C  IOBEPXHOCTBHIO
00pa3younxcs HAHOYACTHII, TEM CaMbIM 3aMeJIsIs MX
JaNbHEWIM  pocT W obecredywBas  Mpoiiecc
crabmim3ammu. Ha puc. 1 mpezncraBieH MexaHH3M
00pa30BaHKsI HAHOYACTHI] MAJLIAIU.

KodpunneHT

N
CH
I
'j? f 120-160 °C
. —_—
Pd CHy*CH;
) wo'  ow

— PVP

HC

@ Pd Np

Puc. 1. Mexanuszm 0bpaszosanus nanouacmuy naiiaous

IIpomecc (hopmupoBaHmst HaHOYACTHI]
OTCJICKUBAJIH, UCTIONIB3YSI MEeTOJ Y D-CrieKTpOCKONHH.
Ha cmextpe morsomieHus1, 3anucaHHOM Ha Ha4aJIbHOM

JTame CHHTE3a, MPHUCYTCTBYeT NHK B OJKHEH
yIbTpaduOIETOBON obmactu (271 HM),
cooTBeTCTBYOIIMIt kommiekcy TTBIT-Pd?*,
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Pucynox 2. Y¢h-euoumwiti cnekmp noenoweHus HaHo4acmuy NALIAoUs

B mpouecce BoccranoBieHus: komiuiekco I1BII-
Pd?* muk Ha4YMHAN CIIIQKMBATHCS M MO OKOHYAHHUH
CHHTE3a CIIEKTp TPHOOpeNT IIHUPOKYH OONACTh
MOTJIOIICHNS, IUIABHO CHAJAOUIyld B BHIMUMYIO
o0acTh, 4YTO XapakTepHO [UIi METAJUTUYECKHX
HAHOYACTHII TTaJIausl.

Hccnenosanue METOA0M CKaHHUpYoIei
JJIEKTPOHHON MHKPOCKONHMHU MO3BOJIMJIO YCTaHOBHUTH
MOP(OJIOTHIO IOJIyYEHHBIX HAHOYACTHUIL. B
HAHOYEPHUJIAX NMPUCYTCTBYIOT YaCTULBI CHepHISCKHI
¢opmMbl Mamoro W KpymHoro pasmepa (puc. 3).

KpymHble 9acTHIBI MamIagus UMEIOT BBIPAKCHHYIO
MHOTOTPAHHYI0 KPHCTAJUTMIECKYIO CTPYKTYPY, B CBOO
oyepenb Majble YaCTHLBI XapaKTepu3yloTcs Oolee
CTIIAKEHHBIM penbe(h)OM MOBEPXHOCTH. Pe3yJbTaTsl
aHaIUTHYecKoi  oOpabotkn  COM-u3o0pakeHuit
HO3BOJIMJIN C/IETIaTh BEIBOJ O OMMOJANIBHOM XapaKkTepe
pacmpenesieHuss ~ HAHOYACTUIL.  J{OMHHUPYIOUIHi

MakCHMyM TI0 COJIEp)KaHHIO YacTHL[ B oOpasie
MIPUHAAISKUT HAHOYACTHLIAM MaUTa sl CO CPEeIHHM
pasmepom 13 M. CpenHuid pasMep KpYNHBIX YaCTHIL
coctaBu 90 HM.
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Puc. 3. COM - uzobpadicenue nanouacmuy naiiadus u 2UCMocpamma pacnpeoeierust
Hanouacmuy no pasmepam.

Unentnduxanuio dazoBoro COCTaBa,
MOJyYEHHBIX HAHOYACTHUI] MPOBOJAWIN, OCHOBBIBAsICh
Ha naHHele PDA. Ha mudpakrorpamme (puc. 4)
HaOJrOMat0TCs pedIIekCH B 00JaCTH YIIIOB OTPasKEHUS
20 =40, 46, 68, 82 u 87 rpax., COOTBETCTBYOIIHE (aze

1000~

=
=

(111)

N @
= =1
I?ll]?l'l?ll

(200)

Intensity ( Counts)

najaaus c KyOuuecKkoi KPUCTAJNINYECKOM
CTPYKTYpOH (JCPDS 05-0681). Huzkas
WHTCHCUBHOCTh W YIIUPEHHBIH Xapaktep obiacrteit
KOT€pPEHTHOI O paccesHus CBUJIETENILCTBYET

HAHOPa3MEPHOM XapaKTepe MCCIEeIyeMbIX YaCTHII.

30 40 50

60 70 80 90

2Theta (°) WL=1.54060

Puc. 4. Judppaxmoepamma nanouvacmuy naniaous

C 1enplo MCCIIeI0BaHUs MTOBEACHHUST HAHOYACTHUI]
Najuainsl IpHU TeMIepaTypHoil 00paboTKke U3 YepHHI
ObUTM  TIOMyYeHBl IUIGHKM W OTOXOKEHBI TP
temmeparype 150-300 °C.

Ha COM wmukpodororpadusx (puc. 5 a, b) Buaso,
YTO HAHOYACTHIBI pu Temieparype 150-200 °C ue
00pa3yoT CIUIONIHOHM TUIEHKH U UMEIOT OYepUYCHHbIC
KoHTYpHl. Ilpm TemmepatypHoii obpabotke 250 °C
(puc. 5 c¢) HaOmOmaeTCsl BBIpAXEHHOE CONMKEHUE
HAHOYACTHIl NaJUIajus, CBS3aHHOE C pa3pylLICHHEM
cTabunmsupyrome  «myos», W oOpa3oBaHHEM
arjomeparoB. MeTajulMuecKue IUICHKA, MOyYeHHas

npu Temreparype 300 °C (puc. 5 d) xapakrepuzyercs
OYCBUIHBIM pa3sMBITHEM TpaHUI] MEXTY
HAHOYACTHUIIAMH MaJloTO  pa3Mepa, IOBEPXHOCTh
MIPUOOPETAET CTIIaXKEHHYIO CTPYKTYPY.

CHIDKEHHE TeMIeparypbl IUIABJICHHS IJICHOK
namwiagus (300 °C) OTHOCHTENHHO KOMITAKTHOTO
metamna (1554 °C) xapakTepHO IS HaHOPa3MEPHBIX
00BEKTOB. DTO OOCTOSTENILCTBO OTKPHIBAET MIUPOKUE
BO3MOKHOCTH /ISl HWCTIONB30BAaHHMS TaUTafus B
KayecTBe aJbTEPHATHBHOIO Marepuajla B THOKOH
MHKPO3JIEKTPOHUKE.



Eepasutickuti Coro3 YueHbix. Cepus. meduyuHckue, buosiosudyeckue U xumuyeckue Hayku. #1(94), 2022 59

Puc.5. COM-u3zobpasicenusa Hah;);acmuu NAINAOUS OMONCHCEHHBIX npu memnepamypax: a - 150 °C, b - 200 °C,
c—250°C,d—-300 °C

Wsmenenne 3HAYCHHH

00pabOTKHU TPEACTABICHO Ha PHUC.6.

0,35 \

YCIBHOTO
MTOBEPXHOCTHOTO CONPOTHBICHUS OT TEMIIEPATYpPbI

0,3 \

A\

0,25 \
0,2

Surface resistivity, Om/o

0,05 T T T T T T T

—

Puc. 6.

140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310
Annealing temperature, °C

3asucumocme y0enrbHo20 NOBEPXHOCMHO20 CONPOMUBTEHUS NIEHOK NALIAOUSL
om memnepamypsi 06padomxu

C pocroM TemmepaTypbl OTXHra HaOIromaercs
YMEHBIICHNE TOBEPXHOCTHOTO conpoTuBIeHus oT 0,38
1o 0,07 Om/o (puc. 6)

CornacHO JaHHBIM TEPMOTPaBUMETPHUUECKOTO
aHaiM3a, COJCpKaHWE NAUIAAus B  UYEpHHIAX
cocrasuiio 20 macc.%.

HMcnonp30BaHue COYETaHUS BBHICOKO M HH3KO —
KUISIIUX ~ PacTBOpUTENEl B COCTaBe  UEPHHI
CHOCOOCTBYET XOPOLIEH CMauyMBaeMOCTH K Pa3IMIHBIM
MarepuanaM  (CTEKJIO, KepaMHKa, TIOJUMeEp) H
00ecreYeHNI0 ONTUMANIBHBIX 3HAaYeHUH BsskocTH (17-
20 cII) n noBepxHOCTHIrO HaTsDKeHUs (35-38) H/m) s
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ycnemHoll neudatd. IlodydeHHble  HaHOuYEpHUIIA
NaJuIainus POSIBIISIIOT CTAOMIIBHOCTH Ooiee 6 MecsleB
Y MOTYT OBITh PEKOMEHJIOBAHbI JJIsl UCTIOJIb30BaHHUS B
MEeYaTHOH 3JEKTPOHUKE.

3aki0ueHne

B manHO# paboTe npeiokeH CHHTE3 HAaHOYACTHI
Najulafinsl TONUOIBHBIM  MeTonoM. llomyueHHBIE
HAHOYACTHUIBI M YEPHWJIA HA X OCHOBE HCCIICOBaHbI
M OXapakTepH30BaHbl  KOMIUIEKCOM  (DHU3HKO-
XUMHYECKHX METOMIOB.

CoryacHO pe3ynbTaTaM, HAaHOUCPHHIIA COACPIKaT
qacTuliel cheprdeckoit popmbl mManoro (dep=13 HM) 1
kpymHoro pasmepa (dp=90 HM). Da30BbIi cocTaB
HAHOYACTHUIl B 00pa3lie COOTBETCTBYET MNAJUIAJHIO C
KyOMUuecKol KpHCTaJUIMYECKOH CTpyKTypoi. /laHHbIE
COM-uccnenoBanus MeTaJTMYECKHIX IJICHOK,
MNOMYYEHHBIX U3  HAHOUYCPHWN TMaUIaAud  INpHU
temneparypHoit oopadotke (150-300 °C), coobmraror
00 m3meHeHnu Mopdonoruu nosepxHocTH. C pocToM
TEeMIIepaTyphl OTKUra HaOMogaeTcs pa3MbITHE TPaHHMI]
MEKIy HaHOYAaCTHIAMHM, W MIOBEPXHOCTh NMPHOOpPETAET
CTITXXEHHYIO CTPYKTYpy. OTOT 3ddexT oTpaxkaercs u
B YMEHBIIIEHNH 3HaYCHUH YAEIHHOTO IOBEPXHOCTHOTO
comnpoTuBieHus wieHok ot 0,38 no 0,07 Om/o.

[MonyueHusie HaHOYEpHMIIA o0naaoT
OTHOCHUTEJIBHO BBLICOKOH CTAOMIBLHOCTBIO BO BpPEMCHHA
(Gomee 6 Mec.), XapakTepu3ylTCcid  XoOpoIueil

CMauMBaeMOCThIO K pa3IMYHBIM MaTepHaiaM (CTEKIo,
KepaMHKa, IToJIuMep), conepxat 20 % macc. masaus
¥ MOTYT OBITh PEKOMEHJIOBaHbI JJIsI UCTIOIB30BAHUS B
00J1acTH eYaTHON 3JIEKTPOHHKH.

BaaropapHocts

Pabora BIMONHEHA PN (PMHAHCOBOI MOIEPKKE
Muno6pHayku Poccun B paMkax rocyZapcTBEHHOTO
3aganus MOHX PAH.

ABTOpHI JIaHHOM paboTs BBIPAXKAIOT
MPU3HATENFHOCTh  Y4eOHO-METOANYECKOMY IICHTPY
autorpagun  u  Mukpockonmu MIY um. M.B.
JloMoHOCOBa 32 TOMOIIIb B UCCIIEIOBAHUN HAHOYACTHUI]
nataavs Ha o6opyaoBanun COM.
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Ypanbckuii TOCYJapCTBEHHBIM YHHBEPCHTET IyTel cooOmeHus, kadenpa TexHOCepHOH Oe30macHOCTH
(ExarepuHOypr), ZOKTOp OMOJIOTHYECKIX HAYK

e Kocc BukTop BukropoBuu

AuthorlID: 563195

Poccuiickuii rocyapCcTBEHHbBIH YHHBEPCUTET (U3MUYECKOH KYJIBTYpBI, CIOpTa, Moyonéxku u Typusma, HUU
cropTuBHON MenuiuHbl (MOCKBa), KaHIUIAT MEAULIMHCKUX HAYK.

e Kannnuna MapuHa AHATOJIbEBHA

AuthorlD: 666558

Hay4HbII LEHTp NCHXHYECKOTO 3A0pOBbs, OTAET MO0 HM3YyYEHHUIO NCUXUYECKOH MaTOJOTHHM PAaHHEro JEeTCKOTO
Bo3pacta (MockBa), KaHAUIAT MEAULNHCKUX HAYK.

e CpipouknHa Mapust AjieKkCaHIPOBHA

AuthorlID: 772151

[aiizep, BakunHbl MeauIHCKU oTaen (EkaTepuHOypr), KaHANAAT MEANIIMHCKIX HAYK

Cratrby, NOCTYNAIOLME B PENAKIIMIO, PELICH3UPYIOTCS. 3a TOCTOBEPHOCTh CBEIEHUM, U3JI0)KEHHBIX B CTaThSX,
OTBETCTBEHHOCTh HECYT aBTOpbl. MHEHME pelaKUMM MOXXET HE COBIAJaThb C MHEHHUEM aBTOPOB MAaTEpHUAaJOB.
[Tpu nepeneuaTke cChIIKa Ha )KypHAJ 00s3aTenbHa. MaTepuanbl MyOIHKYIOTCS B aBTOPCKOM PETAKITHH.

XKypnaun 3apeructpupoBan DenepanbHoii ciryx00ii 1o Han30py B chepe CBsi3u, HHYOPMAIMOHHBIX TEXHOJIOTHH 1
MaCCOBBIX KOMMyHHKaHHﬁ.
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