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ISOLATION AND CHARACTERIZATION ACIDITHIOBACILLUS FERROOXIDANS AND
ACIDITHIOBACILLUS FERRIVORANS FROM THE ARSENOPYRITE FLOTATION
CONCENTRATE IN KAZAKHSTAN

Abstract. Seven arsenic resistant ferrous oxidizers were isolated from Aksu and Bestobe mine samples. The
isolates are a rod-shaped, motile Gram-negative bacterium. Characterization of these isolates was done using
standart microbiological, biochemical and phylogenetic comparative methods. The morphological, biochemical,
physiological analysis based on 16S rRNA gene sequence showed that the strains 385A, 377B, 536B, 538J, 537C
are most closely related to Acidithiobacillus ferrivorans, the strains 383A and 393B identified as Acidithiobacillus
ferrooxidans and Acidithiobacillus ferriphilus, respectively. The results showed, in the flask experiments all the
seven isolates at 8mM of arsenic were able to oxidize ferrous iron to ferric iron. Isolate 383A showed high
resistance to As concentration of 64mM. This is very promising results since, the native isolated strains especially
strain 383A can be used in bioleaching and bioremoval of As processes.

AHHoTanust. VI3 maxTHOW BOJBI M PyJIbl PYAHBIX MECTOPOXKACHHH AKCy M bectoOe ObLIO BBIIEICHO CEMb
YCTOMUUBBIX K MBIIIBSAKY JKEJIE3HBIX OKUCIUTENEH. M30IThI IpeACcTaBIAIoT co00i TaT0YKOBUIHYO, ITOIBUKHYIO
rPaMOTpPHUIATEIbHYIO OaKTepuio. XapaKTePUCTHKA TUX M30JIATOB IPOBOIIIACH C HCIIOJIb30BAaHUEM CTaH AP THHIX
MHUKPOOHOJIOTHYECKUX, OMOXUMHYECKUX M (DHIOT€HETHYECKUX CPaBHUTEIBHBIX METONOB. Mopdosornyeckuii,
OMOXUMUYECKUH, PU3HONIOTHICCKUI aHAIIN3, OCHOBAHHBIN Ha ociieoBaTensHoCcTH reHa 16S pPHK, mokaszaur, uro
mrammel 385A, 377B, 536B, 538]J, 537C npunaanexar k Buay Acidithiobacillus ferrivorans, mrrammer 383A u
393B, unenruduiuposannsie kak Acidithiobacillus ferrooxidans u Acidithiobacillus ferriphilus, coorsercTBeHHO.
PeSy.TIBTaTLI IMOKa3aJiv, 4TO B SKCICPHUMCHTAX C K0JIOAMU BCE CEMb U30JISITOB npu 8 MM MEBIIIbsIKa OBUTH CIIOCOOHBI
OKHUCJIATH ABYXBAJICHTHOC JKCJIC30 B TPCXBAJICHTHOC JKCJIC30. Hzomar 383 A mokazan BBICOKYHO YCTOP‘I‘II/IBOCTL K
KoHIeHTparuu As 64 MM. DTO O4YeHb MHOTOOOCIIAOIINE PE3yJbTAThl, MOCKOJIbKY MPUPOIHO BBIICICHHBIC
mTaMMbl, B OcoOcHHOCTH InTtaMMm 383A, MOryT OBITh HCIOJNB30BaHBl B TPOIECCaX OHOIIOTHUECKOTO

BBIILIEJIAYMBAHNUS U OMOBOCCTAHOBIICHUS AS.

Keywords: Bioleaching, Acidithiobacillus ferrooxidans, Acidithiobacillus ferrivorans, biooxidation of

ferrous iron.

Kniouesvie cnosa: 6uosvuyenauusanue, Acidithiobacillus ferrooxidans, Acidithiobacillus ferrivorans,

buookucierue OgyxgaﬂeHmHoeo acesnesa.

1. Introduction

Arsenic is a toxic metalloid which widely
distributed in many environments and highly toxic to
all life forms. It occurs primarily in inorganic form, as
arsenate (AsV) and arsenite (Asl11)(1). Itis found in the
environment in a wide range of more than 200 mineral
forms in soils in several forms of inorganic compounds,
of which about 60% are arsenates, 20% sulfides and
sulfosalts, the remaining 20% are arsenites, arsenides,
silicates, oxides and elemental arsenic. Most of them
are ore minerals or their alteration products. The
greatest concentrations of these minerals can be found
in mineralised areas which in close associated with the
Cd, Pb, Ag, Au, Sb, P, W and Mo. The most abundant
arsenic-containing ore minerals are arsenopyrite or
mispickel (FeAsS), which contains 46% arsenic by
mass, realgar (AsS), and orpiment (As2S3) (2) which
are As(Ill) compounds that were formed under
reducing, subsurface conditions. Arsenic has been
presented in the Earth’s crust in an average amount of
about 2-5 mg/kg(3). The optimization of industrial
heap bioleaching, mainly aimed recovery of copper and

uranium, and stirred reactor processes for the recovery
of precious metals such as gold and silver requires
knowledge of the main types of microorganisms
involved in bioleaching processes and associated with
them. Furthermore, physiological and taxonomic
characterization of microbial species involved in
oxidative dissolution of sulfide mineral is also
exceedingly important for comprehension disturbances
in natural environments resulting from acid mine
drainage(4,5). Since arsenic has been associated with
gold ores, gold mining may contribute to arsenic
pollution. Practically, gold mining activities are played
as the key source of arsenic contamination in many
regions(6).

Bioleaching is extraction of valuable metals from
their ores using bacteria or their metabolites. The most
familiar representatives of acidophilic bacteria used for
bioleaching are mainly ferrous iron and/or sulfur
oxidizing chemoautotrophs, such as Acidithiobacillus,
Leptospirillum, Acidimicrobium, Sulfobacillus and
Sulfolobus spp.(7), that derive energy by oxidization of
ferrous iron and/or sulfur-containing minerals for
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growth(8). The genus Acidithiobacillus is a Gram-
negative, chemoautotrophic microorganism that derive
energy from the oxidation of reduced sulfur
compounds. The mesophilic bioleaching bacteria A.
ferrooxidans is considered the most widely studied and
the most important microorganisms in the bioleaching
of sulfide ores(9,10), nevertheless other sulfur or
ferrous iron oxidizing bacteria might have significant
roles in these processes(11). Although it is found in
many types of low pH natural environments in various
geoclimatic zones, it is more commonly referred to in
anthropogenic environments. The main reason of using
A. ferrooxidans is its ability to utilize both ferrous iron
(Fe?® and sulfur moieties in sulfide ores for growth.
There are two mechanisms of solubilization metal ions
from sulfide minerals: metal ions solubilized directly
by A. ferrooxidans cells (the direct) and metal sulfides
are chemically attacked by ferric iron produced by A.
ferrooxidans cells (the indirect)(12,13). On the other
hand, A. ferrivorans is the psychrotolerant bacteria that
has the ability to oxidize ferrous iron with more
efficiency than A. ferrooxidans at low temperature(14—
16). These a polyphyletic group of Gram-negative, rod-
shaped bacteria have been isolated from sulfur-
containing mineral deposits(17)(18). Although these
microorganisms have many common physiological
features, A. ferrooxidans and A. ferrivorans vary in
growth in low pH and temperatures, which suggests
that the two microorganisms would tend to dominate a
diverse environment. In addition to the function of
metal oxidation and the production of sulfuric acid in
the process of bioleaching, this microorganism also
makes an important contribution to the biogeochemical
cycle of metals and sulfur in the environment(19). The
oxidation of arsenopyrite (FeAsS), depending on the
oxidation conditions, leads to a number of products
with different final sulfur and arsenic oxidation rates.
Biological oxidation of arsenopyrite also results in the
dissolution of the arsenic in the form of As(lIl) and
generate As(V) in the medium(20).

In the present study, we described the isolation and
characterization of the mesophilic and acidophilic iron
oxidizing microorganisms of novel strains of A.
ferrooxidans, A. ferriphilus and A. ferrivorans which
were isolated from mine tailings from gold ores in
Kazakhstan and studied its ability for oxidizing ferrous
iron at high concentration of arsenic.

2. Materials and methods

2.1 Sample

The liquid sample was collected from a gold
deposits Bestobe (52°36'18" N. 73°13'48" E.) and Aksu
(52°25' 08" N. 72° 00' 00" E) in Northern Kazakhstan.
The ore minerals in this deposits are mainly pyrite,
galena, chalcopyrite, etc. which are known to contain a
high As content. The arsenopyrite containing ores and
concentrate was provided by mining and metallurgical
complex Kazakhaltyn JSC.

2.2 Culture media

9K-Fe modified solid medium and liquid
medium(21) were used for enrichment and isolation of
the sulfur-oxidizing microorganisms at a temperature
of 28°C. The medium used for the isolation of iron-

oxidizing bacteria of the genus Acidithiobacillus
consisted of the following basal salts (in grams per
liter): KH2POx4 (3,0), MgS0O4-7H20 (0,5), (NH4)2S04
(3,0), KCI (0,1), Ca(NOs3), (0,01), adjusted to pH 2.0 at
room temperature using 10 N H.SO4 and autoclaved at
121 °C for 20 min; the medium also supplemented with
filter-sterilized FeSQO4-7H,0 (44,2) were used for flasks
enrichment and liquid culture.

2.3 Isolation and phenotypic characteristics

The cultures were isolated and purified on agar
solid 9K medium. The agar plates were incubated at 28
°C for 12-14 days until microbial growth. Then single
milky colonies were carefully selected and streak
cultures on solid medium were repeated at least five
times until a pure culture was obtained. The purity of
the selected cultures was confirmed by a phase-contrast
microscope. Isolated samples in an amount of 5 g were
introduced into flasks with 100 ml of 9K medium to
obtain accumulative cultures of mesophilic iron-
oxidizing microorganisms. Growth experiments was
carried out on a shaker-incubator at a temperature of 28
° C at 200 rpm. Samples were removed for pH
measurements and iron analysis. The presence and
growth of microorganisms was recorded by indirect
signs — by the transition of ferrous iron (Fe?*) to its
oxidized ferric iron form (Fe3*) and a decrease in the
pH of the solution. Morphological properties of the
isolates were investigated by under a phase-contrast
microscopy (Standard 25 Carl Zeiss, Germany). The
physiological and biochemical characterizations,
tinctorial properties of the isolated pure cultures (the
shape and size of cells, size, color, edge of the colonies,
pH, temperature, growth characteristics on solid and
liquid media) were studied in accordance with
described in Bergey’s Manual of Determinative
Bacteria.

2.4 Screening and selection of microorganism
strains and arsenic resistance

Arsenic resistance of the isolated bacteria was
conducted using modified 9K-Fe where different
concentration of As (llIl) (8-64 mM) was added.
Cultivation was carried out in 750 mL Erlenmeyer
flasks containing 180 mL of 9K at 28 ° C on rotary
shaker at 200 rpm. Control experiments were also
carried out with the arsenic-free media. Growth of the
microorganisms were measured in terms of ferrous
oxidation. Growth of the isolates was measured in
terms of ferrous iron oxidation.

2.5 Chemical analysis

The pH and redox potential were measured using
saturated calomel electrode (Mettler Toledo Seven
Multi S47-K) while redox potential (Eh) was measured
in terms of mV by combined platinum ring indicator
and S7 screw head. The concentration of Fe**and Fe?*
ions in the liquid phase was determined
spectrophotometrically  using a Biomate 3
spectrophotometer (Thermo Ficher Scientific). The
elemental composition of the ore and concentrate was
determined by atomic emission spectrometry on an
iCAP 7200 ICP-OES Analyzer spectrometer from
ThermoScientific.

2.6 Phylogenetic analysis of 16S rRNA genes
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Genomic DNA of all the four iron oxidizers was
isolated using pQlAamp DNA Mini Kit according to
the manufacturer's protocol. The concentration of
extracted DNA was measured on a NanoDrop 1000
(Thermo Scientific, USA). The 16S rRNA gene of the
isolated strains were amplified by PCR using bacterial
primers 8F (5° AGAGTTTGATCCTGGCTCAG 3
and 806 R (5 GGACTACCAGGGTATCTAAT 3)
DNA Engine Tetrad 2 Cycler (Bio-Rad). The
composition of the reaction mixture: 10 x dNTPs (2
mmol / 1 each) 2.5 pl, 10 x PCR buffer 2.5 pl, target
DNA (0.04 pg / pl) 5 pl, Taqg DNA polymerase 1U, 10
pmol primers 0, 5 pl. The total volume of the mixture
was adjusted to 25 pl with nuclease-free water. Thermo
Cycling procedure was as follow: pre-denaturation at
95 ° C for 5 min, followed denaturation at 95 ° C for 30
sec, annealing at 55 ° C for 40 sec and elongation at 72
° C for 50 sec. Total PCR consisted of 30 cycles. The
last elongation was carried out at 72 © C for 7 min. The
PCR products were analyzed by 2% agarose gel
electrophoresis at 120V in1 xTAE (0.04 M tris acetate
and 0.001 M EDTA and 57.1 mL of glacial acetic acid,
pH 8.0) buffer and the bands were visualized by
ethidium bromide stained gel. The resulting PCR
product was purified then screened and sequenced
using BigDye terminator v3.1 sequencing kit (Applied
Biosystems) on a 3730 DNA analyzer (Applied
Biosystems, USA) according to the manufacturers'

protocols. Sequences were analyzed and aligned using
the Vector NTI Advance 10 software. Gene fragments
were separated using an ABI 3730x| automatic
sequencer (Applied Biosystems, USA).

The obtained 16S rRNA nucleotide sequences of
the strains were compared with sequences of other
microorganisms through the GenBank NCBI database
and the phylogenetic trees were constructed by MEGA
X software.

3. Results and discussion

3.1 Isolation of the strains

The arsenopyrite ores and wastes of a gold
deposits Bestobe and Aksu showed extreme
environmental conditions in terms of pH and
temperature. Four mine water samples and 13 ore
samples were taken from ore deposits to isolate
acidophilic thionic bacteria (Table 1). Isolates of
samples of natural materials (ore, mine water) that were
not processed to the technological process were used to
isolate microorganisms and the pH of the samples was
in the range of 4.0-6.5. The temperature of the samples
was from 8 to 21 ° C. The presence of high content of
sulfur and iron in the samples (Bestobe 1.09-1.48%,
Aksu 0.42-0.93%) conducive to the development of
chemolithotrophic microflora. The high arsenic content
(Bestobe 0.16-0.32%; Aksu 0.10-0.23%) conducive the
presence of microflora resistant to arsenic (Table 2-3).

Table 1
Physico-chemical characters of water samples and ore samples from ore deposits
Gold deposits (No.) samples No. of samples pH Tempf (rjatures
(1)Mine water 383 45 135
(2)Mine drains No. 39 (1) 759 45 135
(3)Mine drains No. 39 (2) 385 6.5 14.0
Aksu (4)Ores: Mine rock dumps No.39 373 5.0 16.0
(5)Mine 537 44 10.0
(6)Mine 539 4.0 135
(Nquarry 777 4.6 18.0
(L)Mine drains(1) 393 45 155
(2)Mine drains(2) 439 6,0 20,0
Ores:
(3)mine “Zapadnaya” 374 5,0 16,0
(4quarry 536 4,2 18,0
Bestobe (5)mine No.2 377 55 18,5
(6)flotation concentrate 381 57 17,0
(7)mine 437 55 21,0
(8)mine tailings 538 4,5 20,0
(9heap 435 56 21,0
(10)quarry No.38 44 6,8 8,0

In total, seven pure cultures were isolated from
different samples of the 9K medium by sowing on silica
gel plates saturated with 9K culture medium and
numerous serial dilutions in the nutrient medium.
Beige-colored colonies of accumulative crops 383,

385,537 (Aksu), 377, 393, 536, 538 (Bestobe),
developed on the 9K-Fe-agarose plate after 5 days’
incubation at 28 °C. These microorganisms were
considered as efficient iron-oxidizing bacteria named
as 385A, 383A, 377B, 393B, 536B, 5387, 537C]1.
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Table 2.
Results of a general chemical analysis of Bestobe deposits
| Contents, mg/L
Elem
ents | Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
Fe 25687 | 23941 | 27455 | 26462 | 27346 | 27930 | 28514 | 29098 | 29682 30266
As 2858 3045 3232 2419 1606 2793 2980 2167 2354 2541
Pb 94 150 210 116 174 187 199 212 224 237
Sh 15 12 9 16 23 14 8 17 96 11
Cu 324 304 71 27 115 75 84 197 213 151
S 12301 | 12487 | 14878 | 13451 | 14623 | 13230 | 12791 | 11352 | 10913 13474
Table 3.
Results of a general chemical analysis of Aksu deposits
Contents, mg/L
Element
S Sample Sample Sample Sample Sample Sample Sample
No.1 No.2 No.3 No.4 No.5 No.6 No.7
Fe 14968 16862 16588 12896 17954 21320 18630
As 1713 1914 2271 1614 1652 1885 1991
Pb 109 162 219 132 197 201 207
Sh 61 58 55 62 69 60 54
Cu 219 196 40 77 18 31 28
S 6214 6601 9349 7265 7475 7316 6982

3.2 Phenotypic characteristics

The isolated strains were described by the same
morphological and physiological characteristics (Table
4). Colonies of the isolates on solid 9K—Fe-agarose
medium appeared flat, pasty, reddish-brown after 5

days’ incubation (Fig.1. a). Microscopic observations
of the isolated microorganisms showed that all the
isolates are small, rod shaped, single or double cells and
motile (Fig. 1. b).

Table 4.
Primary identification of isolates
Isolate 393B 383A 385A 377B 537C1 538J] 536B
Rod Rod Rod Rod Rod Rod Rod
Cell shape and size (um) 0,4-0,6 0,8-1,0 0,5-0,8 0,2-0,5 0,2-0,5 1,0-1,3 11-1,2
0,7-1,0 1,1-15 0,9-1,1 0,8-0,9 0,8-0,9 14-16 09-1,4
Gram stain - - - - - - -
Growth with S,0:% - + - + - + -
Growth with Fe?* + + + + + + +
. 1,7-3,0 1,8-4,0 19-29 1,7-28 16-3,2 1,9-2.8 1,9-2.8
Optimum pH
Growth temperature, °C 28-30 28-30 8-18 28-30 8-18 12-28 8-18

3.3 Genotypic characteristics

The isolated strains were further identified by the
partial nucleotide sequence of 16S rRNA. The
determined partial nucleotides sequences of 16S rRNA
were used to find the most similarity with the bacterial
strains in the GenBank database. The results of
molecular genetic analysis using sequencing analysis of
16S rRNA genes confirm the data obtained by studying
the phenotypic characteristics of isolates and according
to the nucleotide sequences of 16S rRNA strains 383A,
393B, 377B and 538J were most closely related to A.

ferrooxidans ATCC 23270 (NR_074193) with 99.36%,
A. ferriphilus strain M20 (NR_147744) with 100%, A.
ferrivorans NO-37 (NR_114620) with 99% and A.
ferrivorans NO-37 (NR_114620) with 100% similarity,
respectively. The strains 385A, 536B and 537Cl
closest relatives were A. ferrivorans strain NO-37
(NR_114620) with 99.31%, A. ferrivorans strain NO-
37 (NR_114620) with 99.83% and A. ferrivorans strain
NO-37 (NR_114620) with 98.57% sequence similarity,
respectively. Phylogenetic relationships based on 16S
rRNA gene sequences are shown in Fig.2.
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Figure. 1. Colony morphology of the strains. a: colonies on 9K—Fe solid medium; b: phase-contrast microscopy

The effect of different arsenic concentration on the oxidizing ability of the isolated strains Tevles
Isolates Control Concentration of As**,mM

8 16 32 48 64
Acidimiobaggéf ferrivorans - - + + +
Acidimiobagggi ferrooxidans - - -+ ++ ++ ¥
Acidithioba§i7II7L§ ferrivorans .t e
Acidithiobaé:éléllgs ferriphilus .t e
Acidithiobaggélg ferrivorans t -t it -+ — —
Acidithiobagggjjs ferrivorans t -t + —+ "
Acidithiobaggl;{:s ferrivorans t -t i —+ -

(+++) - abundant growth; (++) - average growth; (+) - growth is very weak; (----) - no growth.

43| Isolate 538)
i — Isolate 537C1
8 Isolate 385A

Acidithiobcillus ferrivorans NO-37 NR 114620

Y — Isolate 5368

—— Isolate 3778

Acidithiobacillus ferriphilus M20 NR 147744

n ‘ Isolate 3938

Acidithiobacillus ferridurans ATCC 33020 NR 108138

Isolate 383A

© Acidithiobacillus ferrooxidans ATCC 23270 NR 074193

g | Acidithiobacillus ferrooxidans ATCC 23270 NR 114748

& pcidithiobacillus ferrooxidans ATCC 23270 NR 041888

00050

Fig. 2. Neighbour-joining phylogenetic tree of isolated strains based on 16S rRNA.
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3.4 Arsenic resistance experiments

Iron oxidation ability of the selected seven isolates
in the presence of different concentration and absence
of arsenite [As(l11)] is shown in Table 5. According to
the data, it can be seen that at all the isolates were able
to oxidize ferrous iron (Fe?*) to ferric iron (Fe®*) in the
presence of 8 mM of arsenic. At arsenic concentration
above 16 mM, the strains of 377B and 393B growth
was completely inhibited as no oxidation of iron has
happened. Meanwhile, in the medium with other
strains, no adverse effects on oxidation were observed.
The ferrous iron oxidation at a concentration of 48mM
of As, the isolated strains named as A. ferrivorans
385A, A. ferrooxidans 383A and A. ferrivorans 538J
showed a slow oxidation rate. Isolate 383A was found
to be the most efficient oxidizing iron at high
concentration of As (64mM). Although isolate 385A
and 537C were isolated from almost same ecosystems
(Aksu deposit), these isolates showed in terms of their
resistance to 64 mM of arsenite. These results suggest
a physiological diversity among these isolates.

Conclusions

Due to some limitations and ecological harm of
physical and chemical methods in removal processes
for the treatment arsenic-contaminated water resources;
the application of acidophilic ferrous iron-oxidizing
bacterium will be the best choice. In the bioremoval
experiments, native microorganisms that isolated from
their region might be considered as the best object due
to their reconcilability with the environment and
resistance to the toxic minerals. In this work we have
isolated and characterized an native acidophilic iron
oxidizing microorganisms from Bestobe and Aksu
deposits in Kazakhstan. According to the cell
morphology, physiological and phylogenetic analyses,
the isolates have identified as a new strains of A.
ferrooxidans, A. ferriphilus and A. ferrivorans. All the
seven isolates were able to oxidize iron at concentration
of arsenic (8mM). Whereas, the isolated strain A.
ferrooxidans 383A was able to oxidized ferrous iron at
64mM of As.

Funding: This work was supported by the Science
Committee of the Ministry of Education and Science of
the Republic of Kazakhstan in the framework of
program funding for research (AP05136008).
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INFLUENCE OF THE PARANEPHRAL CELLULOSE CONDITION ON NEPHRON-SPARING
SURGERY TREATMENT FOR KIDNEY TUMORS

Xapeoa I'ennadiii I'ennaoiiioguy

KaHOuOam mMeOuyHUX HayK, 0oyenm Kapeopu yporoeii,
Heghponoeii ma anoponocii imeni npog. A.I"Iloopesa,
Xapxigcokuil HaYiOHATbHUL MEOUYHUL YHIgepcumem

BILJIUB CTAHY IEPAHE®PAJIBHOI KJIITKOBUHHA HA XIPYPITYHE OPTAHO3BEPITAIOUE
JIKYBAHHSA TYXJIMH HUPOK

Annotation. The possibility of nephron-sparing surgery for kidney tumors, the technical difficulties involved
in its performing, and its potential complications depend on many factors. However, we should agree that none of
the current nephrometric systems can be considered ideal and there are several other important anatomical factors
that can significantly affect the complexity of the nephron-sparing surgery for kidney tumors. The importance of
the influence of adhesive paranephral fat on the course of nephron-sparing surgery for kidney tumors is universally
recognized. That is why there is a need for further studies of its influence on nephron-sparing surgery for difficult
kidney tumors and for improvement of methods of its preoperative diagnosis.

AHoTanisgs. MoOXIHBICTP TPOBENCHHA opraHo3bepirarouoi xipyprii (O3X) myxXnWHH HHPKH, TEXHI4HI
TPYAHOILI MiJ 9ac 1 BUKOHAHHSA, a TAKOX IMOTCHIIIHHI yCKIIaIHEHHS 3alIe)KaTh BiJl BEIHUKOI KUTBKOCTI (haKTOpiB.
[Ipote cmig mOroAWTHCS, IO JKOJHA 3 ICHYIOUMX 3apa3 He()POMETPHYHHX CHCTEM He MoXe OyTH BH3HAHA
17IeabHOIO 1 ICHYE IIe ACeKiIIbKa BOKIIMBAX aHATOMIYHUX (aKTOPIB, IO MOXKYTh CYTTEBO BIUIMBATH Ha CKIIAIHICTH
BukoHaHHsA O3X MyXJMH HUPOK. BaKIHBICTh BILUTUBY aare3uBHOrO mapanedpaibHOro xupy Ha mnepedir 03X
MyXJIMH HUPOK € 3arajlbHOBH3HAHMM, 1 ICHy€ HEOOXIAHICTh y MOAANBIINX JOCTIHKEHHSX LI00 BUBUCHHS HOTO
BIUIMBY Ha npoBeaeHHs O3X npu ckiiaJHUX IMyXJIMHaX HUPOK Ta yIOCKOHAJICHHI METO/IiB HOTO MepeoneparinHoi

IarHOCTHUKH.

Keywords: nephron-sparing surgery, kidney tumors, complications.
Knouoei cnosa: opeanosbepiearoua xipypeis, nyxaunu HUPOK, YCKAAOHEHHS.

MOXIIHBICTh TIPOBEACHHS OpraHo30epirarodoi
xipyprii (O3X) myxIWHE HUPKH, TEXHIYHI TPYIHOII
M Yac 1 BUKOHAHHS, a TaKOX IOTCHIIKHI
YCKJIQIHEHHS 3ajJeXaTb Bil BEIHMKOI KIJTBKOCTI
(akropiB. bBe3yMoBHO, 3arampHI XapaKTCPUCTHKH
namieHTa € Jy)Ke BaXIJIMBUMH, alie PIMIeHHS Mo
BukoHaHH O3X B OCHOBHOMY IMOKJITAJa€ThCsl Ha
XapaKTEPUCTUKU CAMOTO HOBOYTBOPEHHS Ta BAXKIIUBUX
AQHATOMIYHHUX CTPYKTYp, W0 Horo otouyioTs [1, 2].

Cknagnicts MaiiOytHboi O3X Ta HMOBIpHICTBH
YCKJIaJHEeHb nobpe BiJIOOpaXkaroTh HIKaJIH
HeppomeTpii, 1m0  3aCHOBaHI Ha  aHATOMO-

TororpadiyHUX XapaKTEpPUCTUKAX HapeHXIMAIbHUX
MyXJIMH HUPOK Ta 0a3yroThCsl Ha METOo/aX Bizyaurizarii
o omepanii. HaiOinpi nomynssipHUMH CHCTEMaMH
Hedpomerpii € RENAL, PADUA, C-index Ta «miomra
KOHTakTHOI TmoBepxHi» [3, 4, 5, 6]. binbmicts
JOCTIKeHb CBiA4aTh PO Te, IO HehpOMETpUUHI
cucTeMu € aHanoriuno epextuBaumu [7, 8, 9]. Byno
JIOBEJICHO, M0 cucTeMu Hedpomerpii  mobpe
KOPEIOI0Th 3 KPOBOBTPATOIO, TPUBANICTIO OTEpaIlii,
yacoM imemii HHPKH, KUIBKICTIO YCKJIaJHEHb Ta

gactotoro KoHBepcii O3X y HedpeKTomiro mij 4ac
omepamii [10]..

ITpote ciix mMOroguTHCS, IO XOAHA 3 ICHYIOUHX
3apa3 He()POMETPUYHHX CHCTEM HE MoOXe OyTH
BH3HAHA 1/IATBHOIO 1 ICHY€ IIe JEKUTbKa BaKIMBHX
AQHATOMIYHUX (haKTOPIB, 1[0 MOXKYTh CyTTEBO BILIMBATH
Ha CKJIaHicTh BUKOHaHH O3X myxJinH HUpoK. OTHUM
3 TaKUX 3HAYYNIMX 1 CHeUu(IYHHAX I MaIllieHTta
(baxkTopiB € 3araibHE OXKUPIHHS, BHACIIJOK YOro
30UIBIIY€EThCS  KUIBKICTh  BHYTPIIIHBOYEPEBHHHOTO
KHPY, WIO IIOB'I3aHO 3  OUIBIIOK  KiJIBKICTIO
YCKJIAAHEHBb yCiX BHUJIB 3a Kiacudikamiero Kias’ena-
Hinmo [11, 12].

Oco0a1MBO BaXKJIMBO CIIJI BiJBHAYUTH CKJIIEPO3
nepiHe(pabHOi JKUPOBOI KIITKOBMHHM 3 SIBHOIO 11
ajaresi€l0 0 BIACHOI KallCyJd HUPKH, TaK 3BaHUM
«anare3uBHUI mapanedpamsHuil xup» (AIDK), sxwit
MOXE CyTT€BO BIUIMBaTH Ha ckmagHicTh O3X.
Hocmimkenns mnokasamu, mo AIDK wmoxe Oytu
MOB’S3aHUI 3 XPOHIYHMMH 3alaJbHAMH 3MiHAMHU
B37I0BXX JKMPOBOi TKaHWHHU, WO BUCTHJIAE (acCIliio
I'epora [13]. Takox icuye BusHaueHHs AIDK, sk
HEOOXIiTHICTh HPOBEAEHHS CyOKarcyJIspHOi HUPKOBOI
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JICEKIIi MpH BUAUICHHI TMyxJiuHH Hupkum i O3X
[14].

Bik Ta cTaTh mami€HTa TakoX MOXYTbh BIUIMBATH
Ha PO3MOALT BHYTPIINIHBOYEPEBHOTO JKHPY. AHAJII3H
3arajJbHOTO PO3MOALTY )KUPY B OpraHi3Mi OKa3aJiu, o0
Y JKIHOK O1JIbIIIe MiJIIKIPHOTO XKHUPY, HIXK Y YOJIOBIKIB,
TOJIi SIK Y YOJIOBIKIiB OiNbIIe mepuHEPPUIHOTO KHUPY
[15]. B pe3ymnbrarti, He3aJeKHO BiJ iHASKCY MacH Tija,
YOJIOBiKM MTOBHHHI MaTH 0ip1ry yactoTy AIDK. Takox
Bigomo, 1110 KHPOBA TKaHWHA 3 BIKOM
MepepO3MOIIIIETHCS 3 T AITKIPHAX bi (o)
BHYTPIIIHOYEPEBHUX BiAKIaaeHb. Lle mpu3BOauTH 10
6inpmoi nomupenocti AIDK y mitHix moaeit [16].

JlocTaTHs KUTBKICTB Iy OITiKaliif TOBOPUTSH IIPO Te,
AIDK mnepemko/kae BUAUICHHIO TyXJIMHH I 4ac
O3X 1 Moxe CcyTTeBO 30UIbIIYBaTH pHU3UK 11
pyHHYBaHHsI, 30UIbIIYBaTH TPUBAIICTD Ta CKIAaJHICTh
oreparii, 3Ha9HO MOIOBXKYBATH Jac OIeparlii, a TaKOXK
30ipIIyBaTH 9acTOTY KOHBepeii Ha PH [13, 17, 18, 19].
TakuM 4rHOM, TOYHE IPOTHO3yBaHH: HasBHOCTI ATTK
MOXe€ ITOKPAIIUTH TepeJonepaniifHy OLiHKY PH3HKY
03X myximH HUpOK. IIpoTe Ha CHOTOMHIMIHIA IEHB
icHye Maio manux mono BiuBy AITDK Ha pesynbraTi
03X nyxsiuH HuUpok. Ha nanwii yac matorenes AIDK
HE BUSICHEHHMH, X04a JOCIIKEHHS IPHUITYCKAIOTh, 110
(hakTOpOM PO3BUTKY MOXKYTh OYTH 3alajcHHS Ta
HAsBHICTH CEPILEBO-CYJAMHHUX 3axBopioBadb [17].
Jlesiki HEBENMKI JTOCIIKCHHS MMOKAa3aJld, M0 iICHYIOTh
JiarHOCTUYHI (haKTOpH SIKI KOPEIIOIOTh 13 HasBHICTIO
AIDX. i ¢akTopn ocHOBaHI Ha METO/aX Bizyasizarii
Ta TIOB'S3aHI i3 3amajJicHHsAM, a came: NepudepuvHe
PO3pIIKEHHS KUPY, HOTO TOBMIMHA Ta ILTBHICTE [13].

[cHYIOTB TakoX IOCHIIKCHHS, IO IIPHCBIYEHI
po3po0Ili CHCTEM OIHIOBaHHA Ta IPOTHO3YBAaHHS
AIDK. Oguum 3 Takux € po6ora Davidiuk Ta cmiBasr.,
SKi HaMarajawWcs Ha OCHOBI paIiOJIOTIYHHMX JaHHX
po3pobutu  cucteMy Hedpomerpii, mo Mama
nepenbauntu HasBHicTb AIDK, 3 sgxuM MoxHa
3ITKHYTHCS MM yac onepauii, mo yckiaaaute O3X
MyXJIMHU HUPKU. JIJIsl 1bOrO aBTOPH MPOCIEKTHBHO
MpOaHaIi3yBajH 100 TTOCTIITOBHUX pobort-
ACHCTOBaHMN pe3eKUid HUPKHW, MO Oyl BHUKOHAHI
OIHUM XipyproM. B pe3ynpraTi mochimkeHb OyIo
BHUsBIIEHO, 110 30% naienTtiB Mamu AIDK. ITigBuiena
BiporimHicTh HasBHOCTI AIDK Oyma y mnamieHTiB
gonoBivoi crari (p <0,001), Takox mpum OLIBIT
BHUCOKOMY TOKa3HHUKY iHaekca macu Tina (p=0,003),
OiNbIIIH TOBLIMHI KUPY Ha 3aJHIH TOBEPXHI HUPKH (P
<0,001), mpu  OuTblIiii  TOBIIMHI  OOKOBOIO
nepuHedpuunoro xupy (p<0,001), a Takox y THX
MALIEHTIB, y SIKUX B IepU(EPUIHOMY XKHUPI € TUITHKH
pospimkenas (p<0,001). IIpu anami3zi BUsABUIOCA, IO
JIBa 3 UX (paKkTOpiB PU3NKY, a camMe TOBIIMHA )KUPY Ha
3aHI TOBEpXHI HHPKHA Ta HAsIBHICTh JUISHOK
PO3pIILKEHHS, BUABWINCS HaHOUIBII BaXKIIMBUMH Y
nporno3dysanni  AIDK. ABropm 3amponoHyBaiu
CUCTEMY OIIHKHU Ky Ha3Baiu «BiporimHicts Anresii
Meito» (Mayo  Adhesive  Probability).  Hus
nporHo3yBanHs HasBHOCTI AIDK, mxkama nmepexbadae
KiTbKicTh OamiB Big 0 mo 5. ABTOpHW 3a3Ha4yWIIH, IO
AITX cnocrepiraBcs y 6% mnamieHTiB i3 ormiakoo 0
6aniB, 16% - 3 ominkoro 1, 31% - 3 ominkoro 2, 73% - 3

omuinkoio 3—4, ta 'y 100% mnaiieHTiB 3 OLIHKOK 5 OaiB
[14].

[HON  JOCHMIAHWKM TakoX BHKOPHUCTOBYBAJIH
cucrteMmy ouinkn «Mayo Adhesive Probability» mns
Bu3HaueHHs BmuBy AIDK nHa pesynsratn O3X.
Kocher NJ ta criiBaBT., BKIIOYWIN B JOCTimKeHHs 245
marfieHTiB: 123 gonoBikiB Ta 122 XiHKH 3 cepemHiM
po3mipom myxiuHA 2,7 cM. CepenHs TOBIIMHA XKHUPY
mo3axy HUPKH cTaHoBUIa 1,79 cM Ta orinka 3a «Mayo
Adhesive Probability» -2,63 ©0am. VYceoro 26
marfiesTiB (10,6%) mamm mami mpo AIDK mim gac
oreparii. ABTOPH 3pOOIIN BHCHOBOK, IO HASBHICTH
AIDK moB'sa3aHa 3 TiplIMMHU pe3yJibTaTaMu OIeparii:
OipII  TPUBAIUM  YacoM  poOOTH,  OLIBIIOO
KpPOBOBTPATOIO, OULIHIIMM pu3nKoM KoHBepcii B PH, a
TaKoX 3 OUIBILIOI0 3JIOSKICHICTIO IMyXJIMHU. Xo4ya He
30BCiM 3po3yminio 3B’s30k Mik AIDK Ta crynmenem
3MOSKICHOCTI HOBOYTBOPEHHSA. MOXKJIMBO, TIEBHI
37OSKICHI ~ HOBOYTBOPEHHS ~ MOXYTh  BHKIHKATH
3amaabHi 3MiHH B3IOBX IapaHe(paabHOTO XKHUPY, ale
Ile He MOX€ OYTH OCTaTOYHHM BHCHOBKOM, OCKUIBKH
6imst 72% myxsmH HEpKH He Many gaHux 3a AIDK. ITpu
OpOMY HEOOXiNHI TOJaNbIN TOCHIMKCHHSA IS
3'ICyBaHHS TOYHOTO MexaHismMy BBy AIDK Ha
pesymbratu O3X [20].

Dariane C., Ta CIiBaBT., TaKOX OI[IHWJIM BILIUB
nporHoctuaHoro ¢akropy AITK na ycknagnenns O3X
MYXJIMH HUPOK Ta CMiBBIAHOCWIIN HOTO 3 pe3yIbTaTaMu
TICTOJIOTIYHOTO  JOCHI/DKCHHS HOBOYTBOpEHb. B
JIOCTIDKeHHST OyJ0 BKIFOYEHO 125 marfieHTiB, IO
migmarama O3X. Owminka ¥imoBipHOCcTi AITK Takox
omiHIOBaNM 3a jgomoMororo mkamn «Mayo Adhesive
Probability». Kuposy TKaHUHY T ITAT AT
TICTOJIOTIYHOMY TOCTIKCHHIO Ha TPEAMET HasBHOCTI
¢bidposy Ta 3arajbHOTO iH}inBbTpaTy
CD68+makpodarie. B pesymprari AIDK Oys
npucytHiii y 51 (40,8%) mnamienta i Takox OyB
NOB'SI3aHUH 3 HE3HAYHMM 30UIBIICHHSM TPUBAJIOCTI
omepanii Ta 30UIBIICHHAM KpPOBOBTpaTH, aje 0e3
30UIBIIEHHS KIJIBKOCTI MicisionepatiiHuX ycKiaJHeHb
Ta Oe3 BIUIMBY Ha OHKOJIOTIYHI pe3yibpTaTH. Yac
TETUIOBOI iIIeMil, 9acTOTa XipyprigHOTO Kparo, 4acToTa
remMoTpaHc(dysiii Ta gacTtoTa ycKiIagHEHb 3a IIKAJIO0
Knas'ena-Jlinmo ©He Bigpiswsumcs. [lpm anamisi
BUSIBIJIOCS, IO  3HAYYIMIMMH  HIPOTHOCTHYHUMH
¢dakropamu AIDK Oymu nume 4ojoBida CTaTh, BIK,
OKPYKHICTb TaJii, IUIbHICTB XXHUPY MPHU KOMI'IOTEPHii
tToMorpadii Ta ominka 3a mkanorw «Mayo Adhesive
Probability». ABTopu 3a3HaumiM, 0 KOMOIHOBaHa
(xniHiyHa+paionoriyHa) oIiHKa OuIbIl e(eKTHBHA
quist nporo3y AITK, HiXk oliHKa TUIBKK 3a IHIKAJIO
«Mayo Adhesive Probability». IIpu ricTonoriguHomy
nociipkenHi, B AIIXK He Oyno BusiBIEHO 3amalibHOT
iHinpTpanii, a OynaM 3HaWAEHI TIIBKKM BEJHKI
azunonuTH 0e3 iCTOTHUX BigMiHHOCTEH y (ibpo3i Ta
HAKOMMWYCHHI KonareHy [21].

JocnmikeHHs, K€ TpH  TICTOJIOTIYHOMY
JOCTi/PKeHHI  MMOKa3allo  BiACYTHICTh  3amajbHOI
iHdinpTpanii Makpodaramu 6e3 icToTHOTO (iOpO3y B

AIDK, ®a Ham mWoOrmsA € JOyXe M[iKaBUM |
CyMepewINBUM, OCKUTBKH OUIBIIICTh  JOCHIIKEHB
moB’s3ytoTh  AIDDK i3 3amajeHHSIM, OXHUPIHHSM,
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caxapHUM Jia0eToM Ta IHIIUMH (aKTOpaMu PHU3HKY.
OnHUM 3 BaXIMBUX (PAKTOPIB € OXKUPIHHSA, SIKE TICHO
NOB’sI3aHO 3 AiabeToM Ta 3anayieHHsM. OXHUPIHHA €
npo0JIEeMOI0  OXOPOHH 3JI0POB'SL Y BCHOMY  CBITI
OCKIJIBKM CIpUsi€ PO3BUTKY JiabeTy, rimneproHii,
iIIeMiyHOT XBOpOOH ceplsl Ta MEBHUM OHKOJIOTIYHUM
3axBoproBaHHsIM [22, 23]. Ha Tm XpoHiYHOTO
HAUIMINKY ~ KaJopii B JKUPOBIM  KIITKOBHUHI
BinOyBa€ThCS TiNepIulasis aJWIoONUTIB, a 3TOJOM iX
rineptpodist [24]. Timeprpodiuni amumomuTu €
CHPUHHATIANBAMA 1O 3aruOeii, IO NPHU3BOIUTH [0
CHCTEMHOT0, XPOHIYHOI'O 3allaJIeHHS SIKe Ha3HUBAIOTh
MeTa3anajieHHsIM (MeTaboMiYHO BUKJIMKaHE
3amaneHHs). B 1ol ke camuii dyac, rinmeprpodis
a/IMTIOIMTIB 1HAYKYE TIIOKCII0 )KUPOBOT TKAHUHHU, SIKa
npuckoproe (Gidpo3 KUPOBOi TKAHWHH Ta IHAYKYE
anrioreHes [25]. Takox MOBIOMIISIETHCS TIPO Tia0eT K
npo (akTop, MO MiABHIIYE KiITBKICTH OalliB 3a MIKAJIO0
«Mayo Adhesive Probability» [26]. Oxupinas
BUKJIMKAE SIK IHCYJIIHOPE3UCTEHTHICTD, TaK 1 3aMaJCHHS
KHUPOBOI TKAaHWHH. Y TOH e 4ac pe3UCTECHTHICTh 1O
IHCYJiHy Ta 3amajeHHs >KHPOBOI TKAHWHU TiCTO
NOB'SI3aHI, a HaNpsIMOK INPHYNHHO-HACIIIKOBOIO
3B'I3Ky 3anuinaerscst cripHuM [24]. Tlpu oxwupinHi
romMeocra3d JKUpOBOI TKaHWHH € TMOPYLICHHM, a
QJIMTIOIMTH  CEKPETYIOTh MOTYXKHI IPOTH3aIalbHi
aJIMNOKiHK Juisi MakpodariB. XpoHiuHe 3amaneHHs Ta
iHQIIBTpaLiss IMyHHHX KIITHH y JHpPOBIil TKaHWHI
BUKJIMKA€E PE3UCTEHTHICTh A0 1HCYJIIHY Ta MOAANBIINI
miaber [27]. Ali Ta cmiBaBT., HpPHUITYCKAIOTh, IO
PE3UCTEHTHICTH 10 IHCYJIHY IepPepO3MOALIISLE KIPOBY
TKaHUHY, a BicllepalbHUHN JXUp 11e Oibmie ii 30i1pmrye

[28]. Opmak TO4YHMH BIUIMB PE3UCTEHTHOCTI [0
IHCYJIiIHy ~ Ha  3amaleHHs  JKUPOBOI  TKAHMHHU
3aUIIAETECA  He3posymimum. llelt  cmenudiunnit

MeXaHi3M Bce Ie MOTpedye MOAATBIINX AOCIHIKEHb.
B mitepaTypi € €auHa, 3a JaHUMH CaMUX aBTOPIB,
OLliHKa 3B’SI3Ky B)XMBAHHS aJKOTOJIIO 3 OLIHKOK 3a
mkaitoro «Mayo Adhesive Probability. He3paxarouun
NPO HAsBHICTh JaHHUX PO MO3UTUBHHUN 3B 30K MIiXK
CIIO)KMBAHHSIM aJIKOTOJIIO Ta BiCLEPAIbHOIO JKUPOBOIO
TKaHMHOIO, Yuanxin Yao Ta cCIiBaBT., HE 3HAWIILIA
3B’si3ky Mixk AITXK Ta 3mopxxuBaHHSM anmkoroiro [29].
ABTOpHM TNPHUIYCTHJIM, WIO aJKOTOJb  3a3BHYal
CYNIPOBO/IKYE HE3JJOPOBHH PEXHM XapuyBaHHS 1
BPCIITI-PEIIT TPHU3BOMUTH IO TOPYIICHHS OOMiHY
peuoBHH. X04Ya HEOOXiMHI MOAABII TOCIIKCHHS B
1ii ramysi [30] .

Xoya OuIbLIICT  JOCHIPKEHb  BiJ3HAYAIOTh
npsiMuii 38’5130k Mixk HasiBHiCTIO AT Ta ckiagHicTO
03X, neski aBropu He 3HaxolsTh BBy AITK Ha
KiJbKiCTh ycKiaagHeHb., Shumate AM Ta cmiBasr.,
MPOCHEKTUBHO OLIHMIM 3B’s130K HasBHocTi AIDK 3
nepionepaniiHUMH  pe3yJibTaTaMd  poOOTH30BaHOL
03X. IIpoananizoBano pesynasrat 305 onepartii, mo
Oy TpOBENEHI OJHUM JIOCBIJUEHHM Xipyprom.
Hassuicte AIDDK BusHauanmum gxk  HeoOXiJHICTH
cyOKarmcysipHOi  TUCeKIii HUPOK I  MoOimizarii
MYXJMHU 3 HABKOJIMIIHBOTO MEPUHEPPUUHOTO KHUPY.
IIpoBommacs omiHKa Yacy omepaillii, 4acy TerIoBOi
imemii, micasonepaniifHi yCKIaJHEHHS, TPUBAIICTh
nepeOyBaHHS B  CTallilOHapi, YCKIagHEHHA Ta

KpoBOBTpaTa. B  pe3ynbrari aBropu  3poOwin
BHCHOBOK, 110 HasBHicT, AIDK mos's3aHa TiIbKH 31
30UIBIICHHSIM Yacy omepalii, aje He BIUIMBA€ Ha iHII
niepionepauiiini pesynsrati [31].

Bazarani, cucreMHux ornsaiB wiei mpoOmemu B
CydJacHii jitepaTypi ayxe maio. B oqHomy 3 HuX Su-
Min Lee Ta cmiBaBT., IpeACTaBUIN CHCTEMHHI OTJIS
miteparypu 3 1990 mo 2017 pik, MmO NPHCBIYCHHUN
AIDK, #oro 3B’s3ky 3 (akropamMm pH3HKY Ta
pesynsratamu O3X. Beporo aBropamu 0yiio 3HaiieHO
BiciMm pocmimkens, mo BuB4daau AIDK. Eriosoris
AIDK Oynma mpencraBieHa sk OaraTogakTopHa, aie
BBa)KAEThCS, II0 BOHA IIOB'I3aHAa 13 CHUCTEMHHUM
XPOHIYHUM 3allaJIbHUM CTaHOM, IO € BTOPUHHHAM
MetabosivHuM cuHApoMoM. Hasaicte AITK npum
O3X mnoB's3aHa 31 30UIBIICHHAM 4Yacy omepauii Ta
30UIBIICHHSAM  KpoBOBTpatu. [IpoTe aBTOpM He
3adikcyBanu 30UTBIOICHHSA dYacy Teriol imemii abo
mepionepamiifHuX yCKIagHeHb y manieHTiB 3 AIDK. ¥V
MACYMKY aBTOPH 3a3HAYMIM TPO HEOOXiOHICTH
JOMATKOBUX  JOCTI[DKEHHAX U1 yTOYHEHHS
pe3yJbrariB Ta pakropis pusuxky AIDK [32].

Hduckycis. Bimpmiicte XipypriB, SKi BUKOHYIOTH
O3X nyxJMH HHUPOK IOTOPKYIOThCS 3 ICHYBaHHIM
AIDK Ta Horo BaXIMBUM BIUIMBOM Ha CKJIaJIHICTh
omepanii. HasBHi myOumikamii Bkaszytots, mo AIDK
MoOXke 30LIbIIyBaTH TPHUBANICTh Ta CKIAIHICTh
orepariii, 3Ha4YHO MOJOBXKYBATH ii 4ac, 301IbIIYBaTH
KpPOBOBTpaTy, a TaKOX 4acTtoTy KoHBepcii Ha PH, a
TaKoX HAaBiTh MOXKe OyTH IIOB’SI3aHHM 3 OLIBIIOIO
3MOSKICHICTIO IyXJIWHU. AJle OCTaHHI IOCHIKCHHS
cBiguare, mo AIDK BmnimBae TiIbKHM Ha 301IBIIEHHS
TPHUBAJIOCTI Omepariii Ta 30UTbIIEHHS KPOBOBTPATH, ale
0e3 BIUIMBY Ha KUIBKICTh  MicCIsIONepariitHux
YCKJIaJHEHb Ta OHKOJIOTIYHI pe3yJIbTaTh. 3 UM MOXKHA
YaCTKOBO  TOTOAUTHCH, OCKUIBKM  HaWOIIBIIO
TEXHIYHOIO MPOOJIEMOI0, 10 NOB’si3aHa 3 HASBHICTIO
AIDK, € MOXJIMBICTH BHIUINTH HOBOYTBOPEHHs 0e3
nekancysiii  Hupku.  JlificHO, TpH  HEBEIUKid
COJIiITApHIH MyXJIWHU HUPKH npu HasBHOCTI AIDK,
omepamiss 3aiiMe TIIBKM OUTBIN TpHWBAaNWA dYac 3
OUTBIIOI0 KPOBOBTPATOKD Ta BCE K TakKu Oyne
BUKOHaHA. AJe y BHNAAKy HaWOUIBII CKIIaJIHUX
MyxXJIWH  (HOBOYTBOPEHHS  BEIHWKHX  pO3MIpIB,
MyIbTH(OKATBHI IMyXJIHHHU, 3 IHBa3i€l0 B 30UpaIbHY
CHCTEMY, IHBa3i€l0 B BEHO3HE pYCJIO, LEHTPaIbHE
PO3IMOBCIOKEHHSI Iy XJIMHH ), KOJIU oTiepaliist HoTpebye
CKJIaHOI PEKOHCTPYKINI HHUPKH, 3pobutu 11¢ 0e3
HasiBHOCTI (hiOPO3HOI Karcyiu iHOMI JyKe Ba)KKo, 110
niificHo Moxe mpu3Bectd abo g0 kousepcii 8 PH abo
CYIIPOBOKYBATHCS OUIBIIIOI0 KITBKICTIO YCKIIaHCHb.

3a maHuUMU JITEpaTypH, NAaTOreHe3 Ta MeXaHi3M
po3Butky AIDXK BBaxkaerbcs cipanM. Bei nepesniveni
(axkTopu pHU3MKY HE MOXXYTh HaJiliHO HependavynTH
nasiBHicTh AITK. Ha Hamy nymky, ckmagaicts O3X
3aJ€KUTh HE CKUIBKM BiJl KUIBKOCTI JXHPY B
110320YEPEBUHHOMY IIPOCTOPi, a 31 CKICPOTHYHUMH
3MiHaMH B TapaHepaimpHIM  KIITKOBHHI  Ta
BUP&KEHOCTI 3POCTAaHHS JKHPY 3 KallCyJIOK HHUPKH.
Benmka KiigpKicTh qociiKeHb BUBYana 3B 130K AIDK
3 GaraThbMa YMHHUKAMH, B TOMY YHCHi 3 3allajJcHHIM.
Hyxe 1mikaBo, 1O JOCHi/PKEHHS  TOB’S3YIOTh
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eTiomarereHe3  3amajieHHS 3 PI3HOMaHITHUMH
(akTopamMu: OXXUpIHHAM, aiabeToM, BIKOM, CTaTTIO,
HaBiTh BXXMBaHHSM aJIKOTOJIIO Ta IHIIMMH IIKIJTHBUMHU
3BHYKaMHU, ajie He 3 THMU YUHHUKAaMU, [0 «JIeXaTh Ha
MOBEPXHI» — 3 Oe3nocepeHiM 3anajleHHsIM B HUPLI —
mieJoHe(pPUTOM Ta XPOHIYHMM HapaHeQpUTOM, IS
SKUX BHIIC NepepaxoBaHi CTaHU € JHIIEe (aKTOpaMu
PH3UKY 3allajJIeHHs OpraHiB Ce4oCcTaTeBOl CHCTEMH
[33].

3akiaouenns. Baxmusicte BmmBy AIDK Ha
nepebir O3X myxXJiWH HAPOK € 3araJbHOBH3HAHHM, 1
iCHye HEOOXiNHICTh y TMONANBIINX TOCIIIKCHHIX
111010 BUBYEHHsI HOTO BIUIUBY Ha npoBeieHHs O3X npu
CKJIQIHUX ITyXJIMHAaX HUPOK Ta YAOCKOHAJIEHHI METO/IB
Horo nepeponepariifHoi AiarHOCTHKH.
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BIOCHEMICAL MARKERS OF EJACULATE FERTILITY

Ilanacoeckuit H.JI.

KAHOUOam MeOUYUHCKUX HayK, 0oyeHm Kagheopwvl yporoauu,

Hegponoeuu u anoponozuu umeru npog. A.I Ilodpesa,
Xapvrosckutl HAYUOHATbHBIIL MEOUYUHCKUL YHUBEPCUME

BUOXUMHUYECKHUE MAPKEPBI ®EPTUJIBHOCTH 3AKYJATA

Annotation. The purpose of the study was to determine obstruction at the level of the epididymis using
biochemical markers of ejaculate fertility. The authors conducted a comprehensive examination of 92 patients with
azoospermia. The examined patients with azoospermia were divided into 2 groups: patients with secretory and
obstructive azoospermia. The control group consisted of 32 patients with signs of obstruction. The obtained data
indicated that the concentration of biochemical parameters of seminal plasma is a marker of ejaculate fertility,
which correlates with other indicators of fertility and can be used for differential diagnosis of secretory and
excretory forms of infertility.

AnnoTanus. Llensio npeacTaBiieHHON paboTHI OBLTO ONpeeIeHrne OOCTPYKIKS Ha YPOBHE MPHUAATKA STHIKA
MoCpeICTBOM OHMOXMMHYECKHUX MapKepoB q)CpTI/IJ'IBHOCTI/I OSAKYJIATA. ABTOpaMI/I MMPOBCJICHO KOMIIICKCHOC
06CJ‘ICI[OBaHI/Ie 92 IHanUuECHTOB C aSOOCHepMHCP’I. I/ICCJ'IGZ[OBEIHHLIG IIalUEHTHI C aBOOCHepMHeﬁ ObLIH pa3acJICHbl HA
2 TPYIOBI: MAIMEeHTH ¢ CEKPETOPHOW M OOCTPYKTHUBHOH azoocrepMueit. KoHTpoIbHYIO Ipymiry cOCTaBmiN 32
nagueHTa C IMpU3HaKaMU OGCprKHI/II/I. HOJ’Iy‘IeHHLIe JaHHBIEC CBUACTCILCTBYCT O TOM, YTO KOHUCHTpaLUA
OMOXMMHUYECKHX TOKa3aTeslell CEMEHHOM TIa3MBbI SBJSIETCS MapKkepaMu (PepTHIILHOCTH ISKYIISITa KOPPEIUPYIOT C
JPYTHUMH TOKa3zaTesiIMU (pepTHIIBHOCTH U MOTYT OBITh HCIOJIB30BaHbl JUIA AU PEepPeHIINATbHON TUArHOCTUKH
CEKPETOPHOM U 9KCKPETOPHOMH (hopM Oecrioaus.

Key words: azoospermia, biochemical markers of ejaculate fertility

Knouesvie cnosa: asoocnepmus, ouoxumuyecKkue Mapkepovl d)epmuﬂbuocmu AKyAma

Oxono 25% ceMmeHHBIX Hap HE JOCTUTaKT JluarHocTuyecknii  anropuT™M  00CIeZOBaHUS

OepemeHHOCTH B TedeHue | roma, cpemm HuUX 15%
CYNpPYXKECKHX TMap JIedaTcsl MO IOBOXY OecIuromus.
BoccraHoBiieHHEe  PENpPOAYKTHBHOTO — 3JI0POBBSI B
HacTosIIee BpeMs MpruodpeTaeT 0coOyIo aKTyalbHOCTh
B CBETE CKJIaJIbIBAIOIIEHCST KPUTHYECKOU
nemorpadpudeckoir  curyanuu. IlpumepHo  40%
CITydaeB IIPUXOAUTCS Ha MyXckoe becruronue, 40% —
Ha JxeHcKoe, emé 20% — Ha cmemrannoe. [1]

MIAIMEHTOB BKJIOYAeT B ce0s Kak TpaJUIMOHHOE
KJIMHUYECKoe 0O0CIieloBaHue, TaK M cHenu(prIecKne
TeHETHYECKHE, OMOXMMUYECKHE, TOpMOHAJbHBIE,
anmnapaTHble METOZbl HccleA0BaHusl. buoxumudyeckue
MTOKA3aTeNH ISKYJIATA, CEKPETHPYEMbIe T00aBOUHBIMHU
MTOJIOBBIMH JKeJIe3aMH, MOTYT OBITh HCIIOJIB30BaHBI B
KauecTBE JMArHOCTUYECKUX MAapKEpOB HApPYIIECHUH B
MYXCKOM PENpPOLyKTUBHOM CUCTEME U IIO3BOJISIOT
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OLICHUTH JIESTEIBHOCTD JOOABOUHBIX XKEJIe3 MY>KCKOH
MOJIOBOM  CHCTEMBI W TOPMOHAJIBHOTO  CTaTyca
OopraHu3Ma B II€JIOM, 4YTO B&XHO /I OLIEHKH
MaTOJIOT MU CIIEpMAaTOreHe3a.

Kunkuit  coctaB  crepMbI(CIEpPMHUOILIA3MBI)
NPE/ICTABIICH: CEKpeT NpHUJIaTKa sIMYKa, CEKpeTaMu
CEMEHHBIX Iy3BIPHKOB, TIPEICTATEIBHON JKEINE3HI,
ypeTpaibHBIX U OyIp00ypeTpabHbIX jkene3. ViMeHHO
STH OpraHbl BEIPA0aTHIBAIOT BCe HEOOXOIMMBIE
OpTaHWYECKHE BEIIECTBA, SIBIISIFOIITIECS
OMOXMMUYECKIMH ITOKA3aTeISIMH JSIKYIIATA.

CemeHHass mimasMa JOJITOE BpEMs CUUTANIAChH
IIaCCUBHOM cpenoi, KOTOpast JIOCTaBJISAET
CIIEpPMaTO30M bl B )KEHCKHH PENpPOJYKTUBHBIH TPaKT,
OJTHAKO, CO BpPEMEHEM, €H CTalu MPHUITUCHIBATH
6onblIyI0 HYKHIHOHATBHYIO POIib [2].

[MpakTHyeckoe 3HaueHWs  JUIs
UMECIOT  CIICAyIONIHe OHOXMMHYECKHE MapKephbl
CIEPMHUOIUIA3MBI:  IIMHK,  JIMMOHHAs  KHCJOTa,
(bpykTo3a, HeiictpanbHas anbda-rianko3unaza(neutral
alpha- glucosidase (NAG).

CekpeT mpencTaTeIbHONW IKEIEe3bl COCTaBIISCT
okono  30-35%  cnepMHOIUIa3MBL,  OCHOBHBIMHU
(YHKIMSAMHU KOTOPOTO SIBISIFOTCS YBEJIMYCHUE 00beMa
CIIEPMBI, PAa3KIDKCHUE ISKYJIISITA, aKTUBALIUS JICHCTBUS
(hepMEHTOB ¥ ABHKECHUSI CIEPMATO30H/I0B.

OCHOBHBIMHU OnomMapkepamu CEKpPETOPHOU
(YHKIMH NpeICTATeNbHOM KeJe3bl SBISIOTCS: YuHK (B
HOpMe KOHIIEHTpanus B 3sKyJsite cocrasisier 200-350
MKI/MJI) — HWHCHOHTOP  TJIyTaTHOHIIEPOKCHIA3EI
CIIEpPMAaTO30M0B, KOTOPBI HHAKTHBHPYET CBOOOIHBIC
¢opmbl  kucnmopona. CrocoOCTBYeT —PazKIKCHHUIO
CIIEpPMBI, YTHETaeT

aHJPOJIOTOB

CIIOCOOHOCTD LUHKA urnoupoBarthb
MHUTOXOH/PHAIBHYIO AKOHUTa3y OOBSICHAET  €ro
AQHTUNPONU(EPATUBHYI0  aKTHBHOCTh,  YTHETaeT

arJIIOTUHAIUIO criepMsl [3];

JUMOHHAA Kucioma (HOpMallbHas KOHIIGHTpPAaLUs
B criepMe cocTaBisieT 2-3,5 MMOJb/J1) — aKTHBUPYET
THATypOHUIA3y, HEOOXOOMMOHM Ui aKpOCOMAaJIbHOM
peaknuMy W TPOHWKHOBEHHS CIEpMaro3ouiIa B
silnexknerky. Huskue KOHLEHTpauuu JMMOHHOM
KHCJIOTHI YKa3bIBAIOT HA BOCIAIUTENBHBIC TIPOIIECCHI B
NIPEACTATeNIFHON  JKeNe3e, weniounas u  Kucuas
docghomaza(He00X0TUMBI T Pa3KIKESHHUS CIIEPMBI U
AKTHBHOTO JIBHKCHUS CIIEpMaTO30H/IOB;
npocmaznanOunsl (MOJJNEPKUBAIOT COKPATHTEIBHYIO
(bYHKUIHUIO TIaAKOH MycKynatypsr) [4].

OcHOBHOW OMOMapkep CceKkpeTopHOH (QyHKIUH
CEeMEHHBIX Iy3BIPbKOB — @pykmosa. HopmanbHas
KOHIIGHTPAIlUsl B CHEpME COCTaBISIET 3-5 MI/MIL
®pyKTo3a  CIYXUT  TJaBHOW  HHEPreTHUYECKOM
cyOcraHIeld Juis criepMaro3ounoB. I[Ipum HH3KOM
YpoBHE ()PYKTO3BI JATBHEHIITYIO IMATHOCTHKY CJIETyET
MPOBOJUTH ¢ moMolbio TPY 3 ceMeHHBIX y3bIPEKOB
70 ¥ mociue 3Ky, KoHuneHTpanust GpyKTo3sl B
ISKYJIATE — MapKep HE TOJNBKO (pyHKIMOHAIBLHOCTH
CEMEHHBIX  IIy3bIPbKOB, HO M  IPOXOJUMOCTH
9SIKYJIATOPHBIX MPOTOKOB. HU3KkKii ypoBeHb (PPYKTO3BI
n pH oaskynata menee 7.0, a Takke BBICOKOE
COJIepXKAaHUE JIMMOHHON KHCJIOTHI YKa3bIBalOT Ha
BPOKICHHOE OTCYTCTBUE CEMEHHBIX My3bIPHKOB [5].

HeditpanpHass  anmba-TaMko3upaza —  9TO
BBICOKOCTICHIU()UYHBIH ¥ YyBCTBUTEIBHBIH MapKep
(YHKIIMOHAIBHON CITIOCOOHOCTH NMPHUIATKOB SHUUYKA.

Tab.1

HNuTepnperanus pe3yJibTaTOB HCCIEA0BAHUI HEHTPAJIbHOM aJb(a-TJINKO3UIA3bI

PedepeHcHbIe 3HaUCHIS

OOCTpyKIMS Ha YPOBHE NPHIATKOB
SIMYKa

XPOH.ANUIUTUMUT,
THIIOAHPOTEHUN

>15 mU/ml

Menee 7.5 mU/ml

Menee 15 mU/ml

HBA-tect - OmpeneneHnue CTENEHH 3pelOoCTH
CIIepMaTO30HI0B B 3sIKyJsATe. VccnenoBaHue CTeeHN
3peNOoCTH CIIEPMAaTO30M/a OCHOBAaHO Ha CEJEeKIMU
CIepMaTO30MI0B MO  CTENEHH CBS3BIBAHHUA C
ruanypoHoBoii kuciotoit (hyaluron binding assay,
HBATecr). MeTox  ocHOBAaH Ha  CHW)XXKEHHU
MOJBIDKHOCTH ~ 3pEJIOr0  CIIEPMAaTo30uaa  u3-3a
CBSI3BIBAHMS C THATYpOHATOM. B opranm3Me uyenoBeka
THAyPOHOBAs KUCJIOTA (THATYPOHAT) SBISETCS OJTHUM
13 OCHOBHBIX KOMITOHCHTOB BHEKJIETOYHOTO MaTpPHUKCa,
U COAEPKHUTCA B OOJBIIMX KOJUYECTBAX MEXTY
KyMYJIFOCHBIMH KJIETKaMH U 3PENIbIM OOIIUTOM. TOJIEKO
MOJIHOCTBIO 3petiblil criepmaTo3ou] ¢ uutaktHOM JIHK
MMEET Ha TOJIOBKE CIENHalbHBIE PEIenTOphl |
crioco0eH 3((EeKTUBHO CBI3BIBATHCS C THATYPOHATOM
[6]. C uenblo mpoBelneHUs aHaIU3a HEpa3BeICHHBIN
o0paserl criepMbl MMOMEMIANCS Ha MPEIMETHOE CTEKIIO,

obpaboranHoe  ruamypoHoBoi  kucioroid  (I'K).
CreneHb 3penocTH ONpelessilach IO CHHKCHHUIO
NOABWKHOCTH ~ 3peJioro  CIepMaro3omaa  H3-3a

cea3piBaHus ¢ ['K. B HOpMme coxepikaHMe He3pemnbx
CIIEPMHUEB B ISKYJISITE HE TOJDKHO TpeBbItnath 20 % [7].

Ieas padoThl - ompeneneHHe OOCTPYKIUS Ha
YpOBHE IpUaaTKa SAUYKa MOCPEJICTBOM
OMOXUMHUYECKUX MapKepOB (PePTHIILHOCTH AKYIIATA.

Marepuanasl u Metroabl: Ha 6aze KHII XOP
«O0MacTHOM MEIUIMHCKHNA KIIMHUYECKUH  ICHTP
ypomorun u Heppormormn wMm B.WM. Ilanmoama»
MIPOBEJICHO  KOMIUIEKCHOEe  obOcienmoBanume 92
ManMeHToB ¢ azoocrmepmued.  MccienoBaHHBIE
MAMeHThl ¢ a300clepMuell ObUIM pasieneHsl Ha 2
TPYIIIBL: MTAIUEHTHI C CEKPETOPHOH M 0OCTPYKTUBHOM
azoocnepmueid. KoHTponpHYIO rpymnmy coctaBuin 32
HanyueHTa ¢ MpU3HAKaMH OOCTPYKIIUH.

Bcem manmenTam 3-X KpaTHO B TEUEHUH MecsIia
Obuta omeHeHa crepMmorpamma. OOpasisl  CriepMBl
OBUTH MOJYYEHBI IyTeM MacTypoOaru mocie 3-5 gaei
BO3ZepKaHUS. bbulM  TIpOBeNEHBI  HCCIEIOBAHUE
OMOXMMHUYECKHX TTOKa3aTeleil aKysITa (HeHTpanbHast
anb(a-TIMKO31/1a3a, IMHK, TMMOHHAs KUCIIOTa, KUCIIas

¢ocodaraza, ¢dpyxTo3a), HUMMYHOJIOTHUYECKOE
uccnenoBanue  sikynsata (MAR-tect  —  mix
antiglobulin ~ reaction), = renernueckuit  anHamu3

(kapwotun +  Y-Xxpomocoma),  yJIbTPa3BYKOBOE
HCCIICZIOBAaHNE OPraHOB MOYEINOJIOBOM CHCTEMBI U
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ropmoHansHOe oocienoBanue (OCT, JIC, nponakTuH,
TECTOCTEPOH, UHI'MOMH B).

Pesyabratsl. [lo pesynsratam oOcnenoBaHue y
22 pauueHToB ObUTa OOHapyeHa OOCTpyKIHMS Ha
YpOBHE NpHIATKa SWYKa, y KOTOPBIX OBUT CHHXEH
YpOBEHb HEUTpalIbHOM anbda-Tinko3uaassl (MeHee 7,5
mU/ml), ropmoHanbHBIM Tpoduas W WHrMOWH B
COOTBETCTBOBAJIM  IIOKa3aTelsIM  HOPMBL.  Beem
MalMeHTaM C MNpU3HAKaMH OOCTPYKIMHM Ha ypPOBHE
puaaTKa ObI1 IPOBEJCH TPUAHTYIIAPHBIA
MHBAarMHAIMOHHBIN Ba303MHIUIMMOaHACTOMO3.

Cy0ormepaiioOHHO MHUKPOCKOITUST aCITUPUPYEMOTO
COJICP’)KUMOTO TpHUAaTKa sM4YKa BBISIBHJIA HAJINYUE
CIIEPMaTO30MI0B, YTO MOJATBEPKAAI0 OOCTPYKIHUIO Ha

S5TOM YypoBHEe. BrlieneHHBIE CHepMaTo30uIbl B
HOCJIEAYIOLIEM ObLTH KPHOKOHCEPBUPOBAHHBI.
[NocneonepannoHHas gacToTa HaCTYyIUICHUS
OEpEeMEHHOCTH TOCJE  Ba303IMUIUIAMOAHACTOMO3a

cocTtaBuia 65%.
V¥ 10 manmeHTOB OBLTa OOHAPYXKEHA OOCTPYKIHS
Ha ypoBHe rete testis. B mocnemyromumM mnarueHTam

Ooputa mpoBenena TESE. Cnepmatozommsr  ObuTH
MONMYYCHH y  BCeX IIAl[HCHTOB.  BBIIeIeHHBIC
CIIECPMATO30HIbI ObUIH MOIBEPTHY THI
KPHOKOHCEPBAIIHH.

BriBOJBI. [TonyuenHsle HaMu JaHHbBIC
CBUJICTCIILCTBYET O TOM, 9YTO  KOHIICHTpAIUS

OMOXMMHMYECKHUX ITOKa3aTeleid CEMEHHOH IIJIa3MbI

ABJISIETCS ~ MapkepamMu  (QEepTWIBHOCTH  ISKYJATa
KOPEJUTHPYIOT c JIpYTUMHA MOKa3aTeNsIMU
(hepTrBEHOCTH.

JlaHHBIE MOKA3aTeN MOTYT OBITH HCIOJIB30BaHBI
st aaddepeHInaTbHOM AMarHOCTHKY CEKPETOPHOU 1
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REPEATED URETEROCALICOANASTOMOSIS IN A PATIENT WITH A SINGLE KIDNEY

Hemuenko Bnaoucnae Hukonaeeuu,

Kanouoam MeOuyuHCKUx Hayk, ooyeum xageopul yponocul,

Hepponocuu u anoponoeuu umenu npogh. A.I.Iloopesa,

XapbKo8CKUll HAYUOHATLHBIN MEOUYUHCKULL YHUBEpCUMem
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Hlyxkun /Imumpuii Braoumupoeuu,

O00KMOp MeOUYUHCKUX HAYK, npogeccop Kaghedpwvl yporozuu,
Hegponoeuu u anoponozuu umenu npogh. A.I' Iloopesa,
Xapvkoeckuil HAYUOHANLHBIL MEOUYUHCKUT YHUGEPCUMEN
T'apazamuiit Apmem Hzopesuu,

KAHOUOam MeQUYuHCKUX HAYK, AcCUCMeHm Kageopul yporocuu,
Hegponoeuu u anoponozuu umeru npog. A.I Iloopesa,
Xapvrosckutl HAYUOHATbHYBII MEOUYUHCKUL YHUBEPCUMEm
Cmpaxoeeyxuit Bumanuii Cepzeesuu

O0OKMOp MeOUYUHCKUX HAYK, npogeccop Kaghedpvl obwell,
0emcKoU U OHKOJI02UYeCKOU YPOoIo2ull,

Xapvrosckasn MeOuyuHcKas akaoemust nocieouniomMHo20 006pa308ansl
Juiiuenko Bumanuii Anexcanoposuu,

accucmenm Kagheopul yponozuu, Heponozuu u

anoponozuu umeru npog. A.I" Iloopesa,

Xapvkoeckuil HAYUOHANLHBIL MEOUYUHCKUT YHUGEPCUMEN

MOBTOPHBIN YPETEPOKAJIMKOAHACTOMO3 Y MAIIMEHTKH
C EJMHCTBEHHOM NOYKOM

Annotation. Ureterocalicoanastomosis is a complex option for surgical reconstruction of the upper urinary
tract. Although this technique compares only tissues containing the urothelium and reduces the likelihood of
ischemic and scar changes in the anastomotic area, it is still extremely difficult to predict its results. The article
presents the experience of performing repeated ureterocalicoanastomosis in a patient with a single kidney. Our
observation showed that ischemic changes in the upper third of the ureter after prolonged mobilization may be the
cause of unsatisfactory result. Repeated ureterocalicoanastomosis can have good results even in patients with
thinned-out parenchyma of the single kidney.

AHHOTAUUS. YPETEPOKATNKOAHACTOMO3 MPECTABIAET CIOKHYIO OMIUI0 XUPYPTUUECKON PEKOHCTPYKIIUU
BEPXHHUX MOYEBBIX IyTed. XOTsA JaHHAs METOJMKA COIOCTABISET TOJIBKO TKaHW, COAEpIXKAIlUe YPOTEIUd U
YMCHBIIACT BEPOATHOCTD PA3BUTHUA MIICMUYCCKUX U py6].[OBBIX W3MCHEHUH B 30HE aHAaCTOMO3a, IPOTrHO3UPOBATH
€C PC3YJIbTAThl B HACTOALICC BPEMS CIIC KpaﬁHe cliokHO. B craTbe MPEACTABJICH ONBIT BBIITOJIHCHUSA ITIOBTOPHOT'O
YPCTECPOKATTNKOAHACTOMO3a y IANUCHTKH C CZ[I/IHCTBGHHoﬁ nmoukor. Hamre Ha6J‘IIO,I[eHI/Ie II0KasaJjio, 4To HpH‘IPIHOﬁ
IUIOXOT0 pe3ylibTaTa MOTYT SABUTHCSA HMIICMUYCCKHUEC HU3MCHCHHSA B BerHeP'I TPETU MOYCTOYHHKA IIOCIIE €Tro
npoTspkeHHON MoOmnm3arnuu. [loBropHbi YKA MOXET CONMpOBOXIATHCS XOPOIIAM pPE3yIbTaTOM Jaxe y
GOJBHBIX C HCTOHYEHHOH MAPEeHXUMOH €TUHCTBEHHOM MOUYKH.

Key words: ureteral reconstruction, ureteropelvic junction reconstruction, ureterocalicoanastomosis

Knrouesvie cnosa: PEKOHCMPYKYUS ~ MOUYEMOUYHUKA, PEKOHCMPYKYUA J10XAHOYHO-MOUYEMOUYHUKOBO2CO
ceamenma, ypemepoxkaiukoanacnomos

BBenenue TEPMETUYHOI'O0 aHACTOMO3a TOJIBKO MEXIAY TKaHAMU
Amnacromo3 MCKAY MOYCTOYHUKOM H HIDKHEH MOYETOYHHMKA M HIDKHCH YaIllKH.
YaIKon MpeaACTaBJIACT coboi 3HAYUMYIO Ha MNPOTSXKCHUN  TPOLUIBIX TATHACCATH JICT
AJIBTCPHATHUBY IMOKH3HCHHOM He(l)pOCTOMI/II/I, JAaHHas onepanus BbIIIOJIHAIACH 1O0CTATOYHO PEAKO U3-
He(l)pSKTOMI/II/I n BCEM METOAaM XprpFH‘IeCKOﬁ 32 CBOCH CJIOXXHOCTA H BBICOKOHU BEPOSATHOCTU
PCKOHCTPYKIIUH y IIaITMCHTOB Co CJIOJKHBIMH HCJOCTATOYHOCTH aHacCTOMO3a. BonpmmuCcTBO pa60T
KIIMHUYCCKUMH CUTyallUAIMHU, O6y0J’IOBJ’ICHHHMI/I OTOr0 Iepuoaa, MNOCBALNICHHBIX YKA, SABJISAIOTCA

TSOKENBIMU  TIpoOJieMaMH B 30HE BEpXHEH TpeTH
mouerounnka u JIMC. Dtor wMerox oOmamaer
OTYCTJIINBBIMHU HpI/IOpI/ITeTaMI/I 110 CpaBHeHI/IIO C
IpYTMMHM BapUaHTaMU pPEKOHCTPYKLHH, TaK Kak
I/ICHOJ'II)SyeT JINIIb ayTOJ’IOFI/I‘-IHLIe TKaHH, COI[ep)KaI_[II/Ie
ypOTeHHﬁ, a TAaKXC ABJIISCTCA MaJ'IOTpaBMaTI/I‘-IHI)IM nu

Oosiee  ¢usmonormunsM. Ilpm ero npuMeHeHUH
COMOCTABISIIOTCA  TKaHW,  HMEIOLIME  CXOAHYIO
THCTOJIOTUYECKYI0 CTPYKTYpYy, CXOIHYIO CHCTEMY
KPOBOCHAOKEHHMS u WHHEPBaIHH. OnHako,

YPETepOKAIMKOAHACTOMO3 OTHOCUTCSL K ONepalusiMm
BBICOKOH CIIOKHOCTH Hu3-3a HEOOXOJUMOCTH
BBITIOJTHEHMSI PE3EKIIMU TIOYKUA B YCJIOBUSAX TEIIIOBON
WIIIEMHH, OCYIIIECTBICHHS TIIATEIHHOTO TeMOcTa3a 0e3
VIIMBaHHUS TIOYEYHOH TMAPEHXUMBI W HAJIOKCHUS

OTYCTAMH O KIMHHYCCKHX CIIydasX WM BKJIOYAIOT
HEOOJIBIIOE KOJMYECTBO IMAIUCHTOB C Pa3IMYHbIMH
OPUYMHAME HEJOCTATOYHOCTH ITHEIOYPETEPaTbHOTO
cerMeHTa. AHanu3 HanOoJiee KPYIHBIX HCCIIEI0BaHUM
OPOJEMOHCTPUPOBAJI, YTO YPOBEHb HETaTUBHBIX
pesymbraroB YKA mosker mocturats 20%-30% [1-3].
Tem He MeHee, B TOCIEHEE TCCATHIICTHE HMEET MECTO
AKTUBHBIN POCT MHTEpeca K BBIMOIHCHHUIO 3TOTO BHIA
PEKOHCTPYKIIMM  MOYEBBIX IyTed B CBS3U C
YCOBEPIIICHCTBOBAHNUEM TEXHHUKH KaK OTKPBITOH, TaK U
JATAPOCKOIIMYECKOW  XUPYpPrHd, a  TaKke ¢
HAKOIJICHHEM OITbITa BBIMIOJIHEHHUS JAaHHBIX OMepamui
[4-8]. MBI mpencraBisieM  ONBIT — BBIIOJHEHHS
ITOBTOPHOTO yPETEPOKATIMKOAHACTOMO3a y MAIIMEHTKH
C €IMHCTBEHHOM MOYKO.
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Kauanyeckoe nadmogeHue. [lammentka (Ne
uctopun Oone3nu 3617, anmpens 2018 r.) 58 ner
NOCTyNWIa B KIMHUKY C Xajlobamu Ha Oomu B
MOSICHUYHBIX O00JAaCTAX € O0CHX CTOPOH, OOIIYHO
cabocTh, MEPHUOTUYECKOE TIOBBIICHIE TEMIIEPATyPhl
Tena 0 GedpuibHbx mudp. [pu obcnenopanuu (o
nmaaaeiM Y3U m MCKT) BBIABIEHBI MHOXKECTBEHHBIC
KaMHH JieBod mouku (16 MM wm 12 MMm) ©
KOPaJUIOBHIHBI KaMeHb mpaBoit mouku (Puc 1).

Puc 1. Axcuanvuvie pexoncmpyrxyuu MCKT 0emoncmpupyrom mepMuHaIbHulil 2UOPOHepo3 cnpasa u

[omocTHbie cucTeMbl O0EMX TOYEK OBUTH PE3KO
pacumpensl. [lapenxuma npaBoii nouku 2-3 M, cjieBa
TONIIMHA TapeHxXuMbl oT 3 mo 12 mm. Hakomnenue
KOHTpacTa B MPOEKLUHU IMPaBOM MOYKU OTCYTCTBYET.
YJIC cneBa 3amojiHEHa KOHTPACTHBIM BEILECTBOM.
JloxaHka BHyTpUIIOY€YHOrOo THMa. B mnpoekuun
JIOXaHOYHO-MOYETOYHUKOBOTO CerMeHTa creBa
nMmeetcs 1e(eKT HAOTHEHHUS.

BbIPAINCEHHYIO NUETOKAJIUKOIKMA3UIO Clliesd Ha novee MOYEKAMEHHOU OONIe3HU.

Kpeatnann kpoBu 146 MKMONB/T, CKOPOCTBH
KiyO6oukoBoi ¢wisTpanmu 46 mi/mMuH. OTMedeHa
ymepenHas anemus (Hb 104 r/n) u nelikonuTo3 KpoBu
(medix. — 11x10%m) ¢ NaJ0YKOSAEPHBIM CABUTOM BIIEBO
(1-12%). O6pamana Ha ce0s1 BHUMaHUE BbIpa’KCHHAs
0O0JIE3HEHHOCTh TPH MaJbIAlUK TNPABOH  ITOYKH.
VYuuThiBasg ~ JaHHYK ~— KIMHUYECKYH0  KapTHHY
yCcTaHOBJIeH JuarHo3: KopajuloBuaHBIH — KaMEHb
npaBoit noyku. [TnoHedpo3 cnpaBa. MHOKECTBEHHBIC
KaMHH  JIeBOW  moukd.  ['uaponedpo3  ciesa.
XpoHndeckast modeyHas HejpocraroyHocts Il cT.
[TanueHTke NpeasioKeHO ABYXATalHOE JjeuyeHue: 1-if
3TaI — HePIKTOMHUS CHpaBa; depe3 | mecs 2-i stamn
- TTHEJIOINTOTOMHS cieBa BO3MOXKHO c
YPpeTepOKaTMKOaHACTOMO30M.

Kak u mranupoBanock, 00MbHONW cHavanma Obuia

BBINIOJIHEHA  MPABOCTOPOHHSST HE(PPIKTOMHS  TIPH
KOTOpOW ObUI TMOATBEpXKAEH mNUOHe(po3 crpasa.
ITocneonepannoHHBIH  TepwoOZ,  TpoTeKan  0e3

ocnoxkaeHui. Yepes 3 Henmenm manueHTKa Obliia B3sTa
B OIEPAIIOHHYIO ISl MPOBEACHUS XHPYPTUYECKOTO
BMeEIIATeILCTBA Ha JIeBoM mouke. [louka BeIfeaeHa u3
TSOKENBIX pyOIOBEIX cpamieHui. [Ipu MoOwmim3anun
BEpPXHECH TPETH MOYETOYHHKA W BHYTPHUIIOYCYHOMN
JOXaHKH  OOHApYKEHBl  MacCHUBHBIE  (HOPO3HO-
WHOWIFTPATUBHBIC H3MEHEHHS B 3TOH 30He. JloxaHka

BCKpbHITA TIPOAOJIBHBIM pPa3pe3oM, dYepe3 KOTOphIe
yaaneHsl  KoHKpeMeHTsl. [Ipu  pesusum JIMC
oOHapyxeHa ero crpukTypa. CTEHKH JIOXaHKH C
MIPU3HaKaMy BOCTIAIMTEIbHOW MHQWIBTPALNH, JIETKO
pBYyTCA. YUUTBIBas BHYTPHUIIOYEUHBIM THUI MOYEUHOU
JIOXaHKH, CYXCHHE JIOXaHOYHO-MOYETOYHHKOBOTO
CerMEeHTa W JUCTpoHUYECKHEe H3MEHEHHs TKaHeil
MTOYEYHON JIOXaHKH NMPHUHSITO PELICHHE O BBIMOJHEHUH
ypeTepOKaTNKOaHaCTOMO3a.

Uepez  cpenHio  4allKy  MpOBEIEHA U
¢ukcupoBana HedpocToma. B obmactm mnepenneit
MIOBEPXHOCTU HIKHETO TOJII0CA BBINOIHEHA PE3EKIUs

MOYKHM B 30HC HCTOHYCHUA ITAPCHXHUMBI. TennoBas
HUIIEMUA npu 9TOM HEC HCIIOJIB30BAJIaCh.
KpOBOTO‘IaH_[I/IC COCY bl Ppa3aAcibHO IPOMINUTBL

BUKpWJIOBBIMU IIBaMU. JlaxaHka ¢ OKpykaromen
pyOIIOBO#l M KUPOBOW TKAaHBIO TEPMETHUYHO YIIUTA.
JI0XaHOYHO-MOYETOYHUKOBBIN CETMEHT PE3EPLIUPOBAH
JI0 YPOBHSI HEU3MEHEHHOI0 MoueTouHuKa. [locnennuii
CIaTyJUpOBaH. BBINOIHEHO HaJOXKEHHE aHAaCTOMO3a
MEXAY MOYETOYHMKOM U HIDKHEH YalleuyKoW JIeBOH
moyku Ha  creare  Ne6  Ch  (Puc  2).
[MocneonepanoHHBIN  mepuox  HpoTekan  Oe3
ocnoxxHeHnit. Hedpocroma ynanena uepe3 2 Henenu
10CJIe XUPYPrUUeCKOro BMEIIaTeIbCTBa.
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Puc 2. Hnmpaonepayuonnoe pomo smana nHanodicenus ypemepoKaiuKoanacmomosad.

Uepes 2 Mecama y TAMUCHTKH OBUT  yIalleH
MOYETOYHHKOBBIHA CTEHT, IIOCJIE YE€ro Hayajaa OTMEYaTh
0omn B oOmacTh JIEBOM TMOYKH, yMEHBIICHUE
KosmaecTBa Mo4l 10 400 MJI B CYTKH U TOBBIIICHHUE
Temnepatypsl Teaa jgo 38°C. Ipu Y3U obHapyxkeHa
BBIp@OKEHHAs] MHUEIOKATUKOdKTa3us. B  cBa3u ¢
KIMHUYCCKUMHU JTaHHBIMH, CBUACTEIBCTBYIOIUMH O
TUIOXOW TMPOXOJUMOCTH YalleYHO-MOYETOYHUKOBOTO
aHAaCTOMO3a TMallMeHTKE YCTaHOBJEHA IyHKIIMOHHAs
Hedpocroma. Ilocine KymupoBaHUS SIBICHHHA OCTPOTO
mUeToHe(pUTa BBHITIOTHEHA TOMBITKA YPETEPOCKOINH,
MIPY KOTOPOH MHCTPYMEHT HE yIAIOCh MIPOBECTH Uepes
BEPXHIOI0 TpPEeTh  MOYETOYHHWKA.  PerporpamHas
ypereporpadus pPOAEMOHCTPHUPOBANIA OTCYTCTBUE
MIPOXOJUMOCTH BEPXHEH TPETH MOYECTOYHHKA.

Uepe3 wMecsn manudeHTKka Oblla B3ATa B
OTICPAllMOHHYIO0  JUIsl ~ TPOBEJCHHsSI  TTOBTOPHOTO
ypeTepoKanKoaHACTOMO3a  €JMHCTBEHHOHW MOYKH.
HpI/I BBIJACJIICHUU HHWXHETO IIoJIroca IIOYKH u3
pyOILIOBBIX CpallleHuil ¥ PEBH3UM 30HBI aHACTOMO3a

BEIBIICHO, YTO AaHACTOMO3 NPOXOIUM, IIOJIOCTh
HIDKHEH dYamkn Oe3 OpraHWYecKHX W3MEHCHHH,
OHAKO,  HEMOCPEICTBCHHO  HIDKE  aHAacTOMO3a
OTMEYAeTCs] CTPUKTypa BEpPXHEH TPETH MOYCTOUYHHUKA
MPOTSHKEHHOCTHIO 0KoJIo 2,5-3,0 cM (Puc 3). Yuactok
MOYETOYHHKA C PYOLIOBHIMH M3MEHEHHSMH HCCEYCH,
MOYETOYHHK  CHATyJIMpOBaHH W eme  pa3
AHACTOMO3WPOBAH C HIDKHEH yamkoil Ha cteHTe Ne6
Ch. TlocneonepanuoHHbBIH Meproj MpoTeKan 6e3
ocnoxxHenuil. IlyHknuonHas HedpocToMa yrnajeHa
yepe3 JABE  HENENM  TIOCIE  XHPYPTHIECKOTO
BMEIIIATEIIECTBA.

YpaneHue cTeHTa MPOU3BENCHO Yepe3 3 Mecsma.
B nanpHeiimem nanpeHTKa 4yBCTBOBaIA ceOs XOPOIIOo,
oTMeuasia auype3 obbemoM oxkoso 2,0 i, Ha Oonu
xanob He mpeawsaBisuia. [Ipu obcnenoBanun yepes 3
Mecslla YPOBEHb KpeaTMHHHAa KpOBH 126 MKMOIIB/II,
CKOPOCTB KIIy00oukoBOit puibrpanuu 56 mu/muH. [pu
MCKT omnpenensercs Xopollee KOHTPacTUPOBaHUE
TOJIOCTHOM cucTeMbl ouku (Puc 4).

Puc 3. Hnmpaonepayuonnoe pomo demoHcmpupyem 30Hy CIMpUKIYpbl GepXHell mpemu MOYemoYHUKdA.
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IMocnenusst He3HauuTenbHO paciupeHa. Mmeer
MECTO LIMPOKUNA aHACTOMO3 MEXKTY MOYEUHOMN YaIIKOM
it MOYETOYHHKOM. MoueTouHHK MOJTHOCTBIO

IpOXOaUM. Ha OpOTAKECHHUU Troda Ha6JIIOZ[€HI/IH
OTpHHaTeHBHOﬁ JWUHAMHKH HC OBLIO BBISIBIICHO.

Puc 4. MCKT nayuenmxu uepes 3 mecaya nocie n06mMopHo20 ypemepoKaiuKoaHacmomosd
. a,6,2 — (hponmanvHvle peKOHCMPYKYUU OEMOHCIMPUPYION XOPOULYIO BPOXOOUMOCHIb AHACHOMO3d,
6 — (hpoHmanbHAsL PEKOHCMPYKYUsL 8 APMePUAIbHYIO (hasy npedcmasisem 00vem 0Cmasuelcs NapeHxXuMbl
nocie pe3eKyuu HUMICHe20 NOI0Ca eOUHCMEEHHOU NOYKU.

Oocy:xnenue. YperepokanukoaHacTOMO3
OTHOCHUTCS K CJIOKHBIM XUPYPTHICCKIM
BMEIIATEILCTBAM, 4YTO OOYCIOBICHO HE TOJBKO

HEOOXOANMOCTBI0 OOIIUPHON PpEe3eKIMH TOYKH U
PEKOHCTPYKIINN HIDKHEH YaIkH, 9aCTBIM
BBIMOJIHEHWEM ONEpallii B YCIOBHAX TEIJIOBOM
WIIEMHH, HO W TSKEIBIMH BOCHAINTEIFHBIMH U
pyOLIOBBIMH ~ W3MEHEHHSIMH B 3a0pIOLIMHHOM
MIPOCTPAHCTBE IIOCJIE TIPEAIECTBYIOMINX OTIePAINii.

C Hauieil TOYKU 3peHHs] XUpypruueckasi TEXHUKa
VKA cCylecTBeHHO OTIMYAETCs y TMalKUeHTOB C
COXPAaHEHHOM MJIMW C HCTOHYEHHOM MOYEYHOU
NapeHXuMoil. B ciayyae HUCTOHYEHMsI NAPEHXUMBbI
HUKHETO TOJII0Cca TIOYKH M MAaCCHUBHOTO PACITUPEHUS
HUDKHEN YallKky, KaK y IPEJCTaBJICHHOH MallMEHTKH,
TWILOTUHHASI PE3eKIUs C [IUPOKAM BCKPBITHEM
TIOJIOCTHOM CUCTEMBI BPSJ JIU SIBJISIETCS OMpPaBIaHHOM.
Tak Kak 93TO TPUBOOUT K  HEOOXOAUMOCTH
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WCIOJb30BAaHUSl TEIUIOBOM HIIEMMHH,
YBEIMYMBAET BpPEMS PEKOHCTPYKLIMH W  MOXET
CONIPOBOXKAATHCS HEKPO30OM IAPEHXHMBI B 30HE
HAJOXKEHHUs] MHOXECTBEHHBIX IIBOB Ha IIUPOKO
BCKPBITYIO HHMKHIOIO YalllKy. Y TaKuX MalUeHTOB MbI
PEKOMEHIyEM ylajeHHe YacTH HIDKHEro IMojroca B
30HC MAaKCHMAaJbHOTO WCTOHYCHHS MApEeHXUMBL
Pasmepsl  ymajgeHHOro ydacTka Kak — IPaBUIO
orpanmunBatorcs 1,5-2,0 cM. 3OTO TmO3BOISET B
YCIIOBHAX  JOCTATOYHOM  BHAMMOCTH  XOPOIIO
COIIOCTaBUTh W AaHACTOMO3UPOBATH TKAaHH HIDKHEH
Yalmkd ¥ MOYeTOYHHMKA. IIpu 3TOM Kak NMpaBwWiIO HET
HEOOXOIUMOCTH B UCIIOJIb30BAaHUY TOYCUHOM UIIICMUH,
TaKk Kak YpOBEHb KpOBOTOKa B HWCTOHYEHHOH
MapeHXUME 3HAUYUTEIHbHO CHIKEH WM TOBPEKICHHBIC
COCyIbl  JIETKO  YyIIMBAIOTCA  pa3felibHbIMH  Z-
00pa3HBIMH IIIBAMHU.

XoTA HalOXKEHHE aHacTOMO3a y IAIlHeHTOB C
WUCTOHUYCHHOH MapeHXWMOW BBIMOJHICTCS TOpas3io
Jierde, 9eM B CIy4ae TOJHOCTBIO COXPAaHHOH IOYKH,
OTJAJICHHBIC PE3yNbTaThl y STOH TPYMIBI OONBHBIX
3HAYUTEIBHO Xy)Ke. ITO CBS3aHO C BHICOKHM YPOBHEM
CTPUKTYp aHACTOMO3a, KOTOPBHIA IO JIHTEPATyPHBIM
nma"HbeIM cocTaBiiieT oT 20% 1o 30%. Bo3moskHO, 4TO
3TO CBS3aHO C IUIOXUM KPOBOCHAOXXEHHUEM MOYEYHBIX
Jallek 501050 C TEXHUYCCKHUMU OCO6CHHOCT)IMI/I
COOCTBEHHO aHACTOMO3a (3aXBaThIBAaHHE B IIOB TKAHU
MOYEeYHOH TMapeHXUMbl). B HameMm KIMHHYECKOM
HaOJIOZCHUH MBI CTOJIKHYJIMCh HE CO CTPHKTYPOH
aHACTOMO32, a C pa3BUTHEM PYyOIOBHIX M3MEHCHHU B
BEpXHEH TPeTH MOYETOYHHKA, YTO BEPOSITHO
00BsICHACTCS 0COOCHHOCTSIMH ypeTepatbHOTO
KPOBOCHAO)KEHUS W TPOTSHDKEHHOW MoOmnmm3anueit
MOYETOYHHKA TIPH TIEPBOH OTICPAIIUHL.

Bo3MmoxHOCTB IIOBTOPHOTO
YpPeTepOKATMKOAHACTOMO3a SBIISETCA OUYEHb CIOKHBIM
BornpocoM. Ilpu anammze 13 Hamboyee KpPYITHBIX
HCCIIEI0OBaHUM pe3yJbTaToB
YpeTepOKaTMKOaHACTOMO3a, KOTOpble B  oOImei
CJIO)KHOCTH BKJIOYad 219 MamMeHToB, 3TOT aCIeKT
MOBEPXHOCTHO OCBEHICH TONBKO B 5 (38,4%) U3 HUX.
I[Ipx sToM yKa3piBaeTCs Ha BBHIONHCHHE IUINL 7
omeparmii  (3,2%  or 219  Xupypruueckux
BMEIIATENBCTB). IHTEpeCHO, YTO pe3yNIbTaThl JICUCHHS
9THX OONBHBIX BO BCEX CIyYasx OBLIM XOPOIIAMHU.

3akJl0uenue

YperepoKkalnKkoaHaCTOMO3 MIPECTABISET
CIOXKHYIO OIIHI0 XUPYPTHUECKOW PEKOHCTPYKLUI

3HAYUTCJIBHO

BEpXHHMX MOYEBBIX NyTed. XOTS JaHHAs METOJIUKa
COIIOCTABJISIET TOJIBKO TKAHU, COJIEpIKaLe YPOTEIUil 1
YMEHbBIIIAET BEPOSTHOCTh PA3BUTHUS WIIEMHUYECKUX U
pyOLIOBBIX ~ M3MEHEHHH B  30HE  aHacTOMO3a,
MIPOTHO3UPOBATh €€ Pe3yJIbTaThl B HACTOALIEE BpeMs
elle KpaitHe ciiokHo. Haie HaOironeHue mokasalno,
YTO NPUYMHON IDIOXOTO pe3ylibTaTa MOTYT SBHTBHCS
WIIEMHUYECKAE W3MECHEHHS B  BEpPXHEH  TpeTH
MOYETOYHHKA MOCJIE €r0 MPOTHKEHHON MOOITH3anH.
IToBTopHEI YKA MOXKET CONpPOBOKAATHCA XOPOIIUM
pe3ynmpTaToM Jaxke y OONBHBIX C WCTOHYCHHOU
MAPEHXUMOM €TUHCTBEHHON TIOYKH.
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HNHCYJMHOPE3UCTEHTHOCTD, O’KUPEHUE N HEOIIJIACTUYECKHE TPOLHECCBHI. OT
TEOPHUU K TIPAKTHUKE
(OB30P JIMTEPATYPHI)

Summary. In this literature review, we have tried to briefly highlight a complex, multi-faceted problem: the
presence of a pathogenesis relationship between excess body fat and the risk of malignancy. It is assumed that due
to the common links of pathogenesis, previous background endocrine-exchange disorders in obesity trigger a
cascade of reactions that lead to the development of hyperplastic processes, including in the thyroid and adrenal
tissues. However, the pathogenesis mechanisms underlying the development of neoplasms in the adrenal and
thyroid glands in this patient population are still largely unexplored, especially in the Ukrainian population.

AHHOTa].ll/IH. B JAaHHOM JIMTCPATYPHOM 0630p6 MBI NIOIBITAINCH KPATKO OCBETUTH CJIO0KHYI0, MHOT'OT'PAaHHYIO
np06neMy: HaJW4YHE MAaTOreHETHUECKOH B3aMMOCBSI3H MCIKAY HM30BITKOM B OpraHmusme )I(HpOBOﬁ TKaHU U pPUCKOM
3JIOKa4Y€CTBCHHBIX HOBOO6paSOBaHPII>i. HpeanonaraeTc;{, 4YTO BBUAY 06H.IHOCTI/I 3BCHBCB IIATOI'CHE3Aa,
TpeecTByIomue (GOHOBBIC YHIOKPHHHO-OOMEHHBIC HAPYIICHUS TPH OXHUPEHHUH 3aITyCKAIOT KacKaJ PEeaKilui,
MPUBOAAININX K PA3BUTHUIO TUINCPIITIACTUYCCKUX TMPOLECCOB B TOM YHUCJIC U B TKaHU IIII/ITOBI/I}IHOﬁ KCJIC3bI, U B
TKaHU HAAIIOYCYHUKOB. BwmecTte ¢ TEM, NATOICHECTUYCCKUC MEXAHU3MBI, JIC)KAIIUEC B OCHOBE Pa3BUTHA Heomna3sui
B HAAIIOYCYHHUKAX H LL[I/ITOBH}IHOﬁ KEJIE3C, Y JaHHOI'0 KOHTHUHICHTA HNAallMCHTOB, BCC CHIC OCTAlOTCA B

3HAYUTEJIHHOW CTENIeH! HEeM3Y4YEeHHBIMU, 0COOCHHO B YKPAWHCKOH MOIMYJISLIUH.
Key words: thyroid neoplasms, adrenal neoplasms, hyperinsulinemia, insulin resistance, insulin-like growth

factor, pathogenesis.
Kniouesvie cnosa:

HOB000pA308aHUA  WUMOBUOHOU  Jicee3vl,

H06006pa306aHuﬂ Ha()noqe%ukoe,

UNEPUHCYIUHEMUS, UHCYTUHOPEZUCTEHMHOCHb, UHCYIUHONOOOOHbI (hakmop pocma, namozeHes.

CoBpeMeHHbII obpa3 JKU3HU,
XapaKTepU3YyIOUIMHCS ~ BBICOKMM  IOTpeOJIeHHEM
KaJIOpHi, HHU3KOH (DU3MYECKOH aKTUBHOCTBIO U

XPOHHYECKHM CTPECCOM, CIIOCOOCTBYET AaKTHBAIIUU
MEXaHH3MOB PE3UCTEHTHOCTH K UHCYJIMHY U JIETITHHY
y JoAed ¢ TEeHIEHIWed K  I[EeHTPAIbHOMY
pacnpenenenuto xxupa. OXUpeHHe OnpeessieTcs KakK
Ype3MepHOe HaKOIUIGHWE DJHEPTMH B BUJE KHPA,
OKa3BIBAIOIICTO HETaTHBHOE BIMSHHE Ha 3I0POBBE
germoeka [1]. Kaxknmerid amumorur Oenoil >KUPOBOU
TKaHH MOXKET XPaHUTh N0 1,2 MKI TPHUIIHIECPUIOB
(TT"). OOpraHO KOHUEHTpamms TI, HaxomAIHXCs
BHYTpHU aJIMIIOLIUTOB, HE NpeBblaeT 0,6 MKr B OAHON
KJIeTKe. Pe3ynpTaT HakomIeHUs N30BITOYHON YHEPTHH
B (opme TI' B >KMPOBBIX OTJIOXKEHHUSIX OpIOIIHOMN
MOJIOCTH TPHUBOAUT K THOEPTPOPHH U TUCHYHKIIUH
aJUMOIMTOB  C  Pa3BUBAIOLNIUMHUCS  CHUCTEMHBIM
HU3KOTPAJUEHTHBIM BOCMAJICHUEM M HAPYIICHUEM
JUTMHUIHOTO U YTIIEeBOAHOTO 0OMeHOoB [31].
XpoHUYecKasi THIIEPIUTHACMHUS, B CBOIO OUEPE/Ib,
BBI3BIBACT JNUCHYHKIMIO MAaHKPEATHYCCKUX [-KICTOK
(amonTo3 M HapyllIeHUE UX CEKpPeLru). A HaKOIUICHUE
JIMIUAIHBIX META0OJINTOB B KJIETKAX IMEUEHH U MBIIIII]
BMECTE C BOCIIAIUTEIBHBIMA (DAKTOpAMHU U JICHCTBUEM
TOPMOHOB ~ CTpecca MPUBOAUT K  AaKTUBU3ALUHU
MEXaHH3MOB PE3UCTEHTHOCTH KaK K UHCYJIMHY TaK U K
JENTUHY Ha KJIETKaX-MHUIICHSX, YTO CIIOCOOCTBYET
yCyryOIeHnIo MeTaboIMIeCKUX posiBIeHui [3, 15].
B mocnemnee nmecsaTuneTus cpead HaCeNCHUS
OONBIIMHCTBA CTPAaH MUPA UMEET MECTO 3HAUUTEITHHOE

YBEJIMYCHHE CITydacB HOBOOOPAa30BaHUHA IIMTOBHIHON
sxenessl (I1DK) n Haamoueunnkos (HIT).

Psan HCcclenoBaTeiae O0TMEUaloT, 4TO
HoBooOpazoBanusi B LI[JK u B HII B GombmuHCTBE
Cy4yaeB pa3BUBAIOTCS y MAI[UEHTOB C TOM WM MHOU

¢bopmoii SHIOKPUHHO-OOMEHHBIX HapyUICHUN:
TUIIEPUHCYJIMHEMUEH Irn,
UHCYJIMHOPE3UCTEHTHOCTBIO (1P),
JIENTUHOPE3UCTEHTHOCTBIO (JIP), HapylEeHUEM

TonepanTHOCTH K iroko3e (HTT), mucnumunemusivuy,
caxapabiM nuaderom (CJI), m30bITOUHONM Maccoi Tena
n oxupeHueM. C TOSABIEHHEM B KIMHHYECKON
MIPAKTUKE HOBBIX METOIOB TOMMYECKOW TUATHOCTHUKU
4acToTa BEIIBICHUS HOBooOpa3osanuii B LI[XK u HII B
HOCJIETHUE TO/IbI HACTOJIBKO BO3POCIIA, YTO HEKOTOPHIE
Y4EHblE Hayajlud TOBOPUTh O HOBOH «IHIOKPUHHOMN
snuaemun» [84]. C qpyroii CTOPOHBI, UMEET MECTO eIlie
OJlHA MHpPOBas DSIUAEMHUS — DJIUAEMHUSA OXKHPEHUS,
KOTOpasi COMPOBOXKIAETCS yBEIHMYCHHEM YaCTOTHI
TUIEPIIIACTUYECKUX NPOLECcCOB, B yacTHOCTH B IIDK 1
HIT [89]. Ilpenmonaraercs, 9TO BBHIY OOIIHOCTH
MaTOr€HETHUECKUX 3BEHBEB pa3BuUTHS,
MIPEALIECTBYIOMNE (OHOBBIE SHJOKPHUHHO-OOMEHHBIE
HapylleHUsT TpU OXKUPEHUHM 3aIyCKalOT KacKaj
peaxiui, MPUBOAALINX K Pa3BUTHIO
THIEPITIACTUYECKUX IPOIIECCOB, B TOM YHCIE WU B
tkanu UK, u B Ttrkanm HIL. Bmecre c¢ Tem,
MMATOT€HETHYECKNE MEXaHW3MBI, JeXallde B OCHOBE
pazBurua Heomnasud B HII m LK, y nanHoro
KOHTHHTE€HTa TIIallHEHTOB, BCE €IIe OCTAlTCsI B
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3HAYUTEILHOW CTEIIEHU HEM3Y4YEHHBIMH, OCOOCHHO B
YKpauHCKOH nomysnuu [2].

B3aumocBsi3b Mex1y M30BITOYHOM Macco Tena u
pakoM  yXKe  JaBHO  IpUBJIEKaeT  BHUMAaHUE
ucciefioBaTenei, U MepBble JOCTYNHBIE JaHHbIE
oTHOocATcs Kk 40-M rojgam npouuioro Bexa. Tak, B 1987
Trogy, B TEUCHHWE JECATHICTHS, Koraa  OblI
3apeTUCTPUPOBAH TEpBEI OyM oxwupernus. Albanes,
1987 paccMmoTpern cepuio UCCIeIOBaHAN, KaCAFOITIXCS
B3aUMOCBSI3H ~ MEXIy  HM30BITOUYHBIM  BECOM |
pasNTUYHBIMM THUIAMH paka, W yCTaHOBWJI, YTO
CyOBEKTHI C BRICOKOH OTHOCHTENFHON Maccoii Tema wii
BBICOKHM HOTpeOIeHHEM Kalopuii ObUIH MOJBEPIKEHBI
Gonee BBICOKOMY DPHUCKY pa3BUTHUA paka MOJOYHOM
JKeNe3bl,  TOJNCTONM  KHUIIKM, MpsIMON  KUILKH,
IpeCcTaTeIbHON JKeTe3bl, SJHAOMETPUS, TOUKH, MEHKI
MaTky, suyHuka, DK u xemunoro my3eips. Ilo
MHEHUIO Forte V. u COABT. (2012),
SNMIECMHUOJIOTHYECKUE JaHHBIE IIOKAa3bIBAIOT, YTO
oxupenue, Merabommaeckuit cuanpom (MC) u CJI 2
THUITa HEPa3pBIBHO CBSI3aHBI HE TOJIBKO MEXIY CO0OM,

HO u c YBEIMYICHUEM OHKOJIOTHIECKOH
3abonmeBaemoctu [32]. UP/TU, comnpshkeHHBIE C
TUIepJIeNITHHEMHEH, SIBIISIFOTCS KITFOUEBBIM
MaTOTeHETHYECKUM  (DAKTOPOM  METabOJIMUECKOTo

CHUHJIpOMa, COCTaBIIAIOT KOMIUIEKC KOMIIEHCATOPHO-
MPUCIIOCOOUTENBHBIX PEaKIUi, pa3BUBAIOIIUMXCA Ha
¢done 0’KUPEHUS. Psanom uccienoBarenei
YCTAQHOBJICHO, YTO B IaTOr€HE3e METa0OINUYECKUX
W3MEHEHHH, Pa3BUTHH HEOIIACTHYECKHX MPOLECCOB
HEMAJIOBAXHYIO POJIb HUIPAIOT HHCYJINHONOAOOHBIE
(hakrops! pocra (MDP), B wactHocTn UDP-1.

Fopmon pocta (I'P) m HODP-1 BeBBBaOT
MHOYECTBO TUIEHOTPOIHBIX 3P PexToB [44]. V3BecTHO,
gro I'P u nensiil psa apyrux 6enkoB (IPSAMO WIIH
KOCBEHHO HEOOXOJUMBIX [T €T0 (PyHKITHOHHPOBAHU)
o0ecreunBaOT Ppa3HOOOpa3HbIE MOJIEKYJSIPHBIE |
kieToyHble 3(dexThl, NpUBOIMIIKE, B KOHEYHOM
cuére, K pa3BUTHIO U POCTY opranusma [3, 8, 44]. Otu
OeNKM COCTaBIAIOT CBOEOOPAa3HYyI0 OCh («axis») HIN
cHCTeMy, KOTopas 3alyCKaeT | KOHTPOJHUPYET
COBOKYIHOCTb METa0O0JMYECKHUX TPOIECCOB, BETYIIHX
K pocTy M KietouHoi muddeperuuposke [7, 12].
Cucrema I'P/UDP okaspiBaeT CBOE JeiicTBHE, KaK Ha
CTBOJIOBBIE KJIETKH [7, 44], Tak U HA KIETKHA C CAMBIMH
pasHpiMH  Tunamu  auddepenmupoBkn  [2], B
gacTHOCTH, Ha kieTku Tkaneu IIDK, HIT mpocratsl,
MOJIOYHOH Kene3bl, Kumeunuka [2, 44, 45].
Hapymenus pa6otsl cuctemsl ['P/U®P Hepenko
BOBJICKAIOTCSI B TIaTOI'€HE3 MHOTHX 3a00JIeBaHMH,

BKJIIOYast OHKOJIOTUYECKHE [2, 7, 45].
DYHKIIMOHUPOBAHNE CHCTEMBI I'P/NOP
IpeCTaBsIeTCs B BHJIE LEJI0r0 pana

MOCJIEIOBATENEHBIX  MOJEKYJISPHBIX IPOIECCOB, B
KOTOPBIX TNPUHUMAIOT Y4YacTHE JCCATKH JPYTHX
Oenmkop/menTuOB. KOMIIOHEHTBI  3TOM  CHCTEMEI
YYacTBYIOT B 3ammycke cekpenuu ['P, ero Tpancmopre B
KpOBOTOKE, B Tiepeadye TOPMOHAIBHOTO CHUTHAJIA B
KJICTKH-MUIICHH (BHYTPHUKICTOYHBIH CHUTHAIMHT) H,
HaKOHEIl, B IIeJICHANPABICHHBIX U3MEHEHUIX TeHHON
dKCIIpecCHH B KieTkax-MumieHsx [12, 19, 40, 44, 45,
56, 92]. I'opmon-penentopubiii komrmiekc ['P/TP-P,

00JIalatoIif  TUPO3MHKWHA3HOW aKTUBHOCTBIO, B
KjeTkax nedeHn aktuBupyer 1yTth JAK/STAT,
CTUMYJIUPYIOIIHMI JKCIIPECCHUIO NoOP-1.
Hupkynupyromuit B kpoBu ¢akrop pocra HNDP-1
B3auMojeiicteyer ¢  penentopom HWOPIP Ha
MOBEPXHOCTH  KJIETOK Nepu(EepUvecKux TKaHEw.
Peneniropsr TpaHCIynupyroT curHan k Oemkam IRS,
MepefaomuM  Jajnee curHan Ha kwHasel PI3K,
AKT/PKB, mTOR u S6K. AktuBupyetcs kunaza SOK,

KOTOpas crocoOCTByeT MHTECHCU(UKAIIH
MeTabomu3Ma U pocTa KIeToK [75].
He  wuckmowaercs, 4ro  Ouonormveckas

1LesIecoo0pa3HoOCTh BO3PACTHOTO CHUXKEHHUS ypoBHs [ P
3aKJII09aeTCs B 3aImTe opraHuzMa oT
MIPOTPECCUPYIONIMX THAOCTOTCHHBIX METa00IMYCCKIX
HapyLIeHWH, a BO3PAaCTHOE CHUKEHHE DSKCIPECCHU

NOP-1 — 0T HEOIIACTHYECKHX  MPOIECCOB.
YMeHbIeHne YpOBHEH rp u NoOP-1
MPONOPLMOHAIILHO ~ BO3PACTHOMY  YMEHBIIEHUIO

CIIOCOOHOCTEH K 3MMHHAINN OAJIITACTHBIX MTPOTYKTOB
n 3((eKTHBHON pereHepanuy KIETOYHBIX CTPYKTYD,
YTO BO3MOXHO, ABJIAETCS (PU3NOTIOTHUECKIM CUTHATIOM
K yMEHbBUICHHIO MoTpebneHns mumu. B Hacrosmiee
BpeMsl J0Ka3aHO, YTO YMEHBIICHHE KaJOPUHHOCTH

MUTaHUS HE TOJBKO SBISETCS MNPOQUIAKTUKON
Ooyie3Held  HAKOIUIEHHWsS, HO ¥ CHW)KaeT PHUCK
OHKO3a0oiieBaHMH He MeHee O(QQPEKTUBHO, UeM

IIpUMEHEeHHE TIperapaToB-aHTHOKCUIAHTOB [36, 45].

B Hacrosiee Bpemst copMyIHPOBAHO MOHITHE O
cHcTeMe MHCYJIUHOMOTOOHBIX (akTopoB pocta (M1DP-
CHCTEMA), B KOTOPYIO BXOJAT CTPYKTYPHO MOXOXKHE Ha
HMHCYJIUH NDP-1, NoOP-2, peuentop
HWHCYJIHHOTIOAOOHHIX (hakTopoB pocta 1 tuma (UDP1P)
, 6 O0emkoB, CBA3BIBAIOIINX WHCYJIMHOIOMOOHBIE
¢daktopsr pocta (MPPCB) u pacumemisiomue ux
npoTtenHassl [3, 7, 8, 26, 36]. B oTnn4re OT HHCYIUHA
VOP mupKyIupyoT B KPOBH B CBSI3aHHOM C O€IKaMHU-
HOCHUTEJISIMU COCTOSIHUU u TOJIBKO 1%
uupkysupyiomero  MMOP  Haxoautcss B CBOOOIHOIM
¢dopme. MDPCBH BbIpabaThIBalOTCS B Pa3IHYHBIX
TKaHIX, OCHOBHBIM HCTOYHUKOM DPCB-1-4 asnsercs
neyeHb. UOPCB npucyTcTBYIOT B KPOBOTOKE U B
MEXKIETOUHOH kuaxkoctd. B tkamax WDOPCB-1
CIoCOOEH  CBSI3BIBATBCA  CO  CHEIU(PHUUECKAM
penienitopoM, Tocie 4ero ero cpoactso k MOP-1
cHmwxkaercs. [Ipu ymensiienun cpoacrsa MOPCB-1 k
NP on BricBOOOXK1aeT UDP, co3naBas eno B KpoBU
WJIM TKAHEBOM XKUIKOCTH C MOCIEAYIOIIel peakiueu co
Crenn(UIEeCKUM PEIeITOPOM, TEM CAMBIM KOCBEHHO
ycuimBast ero akTHBHOCTH [8, 36, 40, 80]. Cpoacteo

NOPCh-1 K NOP-1 peryaupyercs
¢dochoprnmmpoBanmeMm u  aedochopuIMpoBaHUEM
CBSI3BIBAIOILIETO Oermka [8]. NOPCBh

nepepacnpeensaor nupkymimuro HWMOP u  moryr
Hanpasisate UDP u3 mecra cuHTE3a B 00X0JI MECTHBIX
peuenTopos, coznaBas Aeno UDP B kpoBU U TKaHSX,
MOTYT peryiaupoBaTb OuoakTuBHOCTH M®OP B
3aBHCUMOCTH oT MeTabomm3Ma. Haubonee
usydeHHsiME sBisitorcss UOPCB-1 u UOPCB-3 [3, 8,
12]. U®PCB-3 — rnukomnporeun — cBsizbiBaeT 95 %
N®P. Kounnenrparuu UDPCB-3 3aBucst or UOP-1 [8,
22]. OcHoBubiM wnctouyHHKOM W@OPCB-3 sBusercs
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MneuyeHb, OH  IPHUCYTCTBYeT B  TKaHAX U
IKCTpauemoIsIpHbIx xuakoctsix. UOPCB-3 obpasyer
¢ UDP-1 craOuinbHBIA KOMIUIEKC, BpeMs MOIYKH3HU
koToporo 12-15 u [8, 80]; oH He MpOHUKAET uepe3
SHJIOTENUANBHBIA Oapsep u sBiserca aeno MOP-1 B
KpoBHU. J[aHHBIN KOMIUIEKC PACLICIUISIETCS IPOTea3aMu,
nociae yero M®OP-1 craHOBUTCS [OCTyHHBIM ISt
CBSI3BIBAHMS C HHM3KOMOJICKYJSIDHBIMH OenkamMu u
MOCTYIIJICHUS B TKaHU.

benku, cBA3aHHBIE C HMHCYIMHONOIOOHBIMHU
(axropamu pocta (UDOPCB), urpatoT KI04YeByIO pOIb
B OMOZOCTYITHOCTH JINTAHIOB, TaK KaK KOHKYPHPYIOT C
NDPIP 3a UDOP-1. CesseiBasice ¢ UDOP-1, UDOPCH
MHTHOUPYIOT CUrHaJbI ponudepanun. [lo npuHmmmy
obpatHo# cBs3u konnyectBo UDPCH yBennuuBaercs,
€ClIM TIPOUCXOAUT upe3MepHas aktuBauus HDOPIP.
CnenoBarensHo, uto UDOPCB, a Takxke perentopsl k
NOP (MOP1P; UDP2P) sBustroTcss MOJCKYIAPHBIMA
KIIOYaMd K HM3MEHEHUI0 curHaioB camoro HWOP.
HNOPCE wurpaioT BaXHYIO pOJb B (DU3UOJIOTHUECKIX
nporeccax, CBA3aHHBIX ¢ KIETOYHOW Mponudepanneit
M YYacTBYIOT B IIaTOT€HE3¢ MHOTHX 3a00JeBaHWH,
BKJIIOYasi OHKojormueckue [7, 15]. JanbHeiimiee
U3y4YCHUE nojauMopduzMa 0eJKoB,
TpaHcnoptupytoumx HW@OP-1, mo3BosiuT, 04eBUIHO,
MONy4YUTh Oojee JeTanbHbIe IPEACTABICHHUA O
peryisiiuu MHOTMX AaHAaOONIMYECKHX IIPOLIECCOB B
OpraHu3Me YeloBeKa.

Heo6xonmumo otmetuth, yto cuHTe3 MDPCH-1
MEYCHBI0O W TKAaHAMH  H3MEHAETcI  O0OpaTHO
IPONOPLHOHATIBHO YPOBHIO HMHCYIHMHA. Y 3I00POBBIX
moaeil yposenb M®PCB-1 BbpIcOK HaTomak H
CHU)KAETCs MOCcJIe MpUeMa Nuiy, y nauueHTos ¢ CJ1 2
THIA COCTOSIHHE nup COIPOBOXKIAETCS
koMmneHcaropHoi I'M, a noseluenue yposusa UOP-1 B
IUIa3Me MOJKET OBITh CIIEICTBHEM CTHUMYJIHPYIOLIETO
BIMSHUSA HWHCyJnHa Ha cuHTe3 MOP | B meueHm.
MmeroTcs uccinenoBanus, Tae MOKa3aHa PeryiIsaTopHas
poib UDP B hyHKINK aAUITONUTOB. Y CTAHOBJICHO, YTO
nMeHHo M®P, a He WHCYNUH, SBJISETCS MOIIHBIM
perysTopomM KIJIOHAJIBHOM JKCHMAHCHU B
npeagunouurax. [80]. HM®P-1 narorenernyecku
cBsi3aH ¢ yBenmueHnem P B kauectBe (hakTOpa,
YBEIMYHMBAIOIIETO O0BEM KHPOBOM TKaHW, a TaKkKe
HN®P-1 cam mo cebe sBIseTcS MapKepoM HTaHHOTO
COCTOsIHUS, paBHO Kak ['M v runepnentuHeMun.

Y mnammentoB ¢ CJ 2 Tuma u OXXUpEeHHEM
HaOJI0aeTCsl PE3UCTEHTHOCTh MBIIIEYHON TKaHU K
NDP-1: MOTJIOIIEHHE  TIIIOKO3bl  MBIIIEYHBIMH
KJIETKaMH In Vitro He YCHJIMBAeTCs B IMPUCYTCTBUH
WU®DP-1 [3, 36, 40]. B wuccnenoBanuu Federici M.,
PorzioO. w® coaBr. TmOKa3aHO, 4YTO HU3Kasd
YYBCTBUTEIBHOCTh K HHCYJIMHY Yy HaIlUeHTOB C
OKMPEHNEM MMela 00paTHYIO KOPPEJSILIUIO C YPOBHEM
HN®P-1 B nmnazme [8]. Kpome Toro, mo cpaBHEHHIO C
nanueHTaMy 0e3 0)KUPEHHs y TTAIIUEHTOB C 0)KUPEHUEM
perucTpupoBanach MOBBIIICHHAS JKCIpeccHs
THOPUIHBIX ~ PEleNnTopoB, a  Takxke  mpsaMas
3aBHCHMOCTh YPOBHS THOPHIHBIX PEIENTOpPOB OT
nHAeKca Maccel Tena u ['U. Tubpuanpie penentopsl,
CBA3BIBASICH ~ KOHKYPEHTHO C  HHCYIMHOM |
onHOoBpeMeHHO ¢ M®DP-I, mpenarcTByoT uUx cBs3U C

COOCTBEHHBIMHM ~pELENTOpaMH M peajM3alid  HX
OMOJIOrMYECKOro JICHCTBUSI B HMHCYJIMHO3aBUCHMBIX
TKaHAX, TO €CTh CIOCOOCTBYIOT MpPOTPECCHPOBAHHUIO
HWHCYJIMHOPE3UCTEHTHOCTH.

HUOPIP — 3T0 THPO3UHKMHA3HBIM perentop Ha
MOBEPXHOCTU KIJIETKH, KOTODPBII CBS3BIBAaETCS Kak C
HU®P-I, tak u ¢ UOP-II. Ilpu 3TOM MHMLMHpPYETCS
CHTHaJ O KJICTOYHON mnpoiudepanun W BBDKUBAHUI
yepe3 BHYTPUKIETOUHYIO ceTb. Frasca F. u coasr.
(2007) YTBEPIKIAIOT, 910 penenTopsl
MUTOT€HAKTUBUPYEMON-THPO3UHKHUHA3BI UTPaIOT
KIIOYEBYI0 POIb B Pa3BUTHH M IIPOTPECCHPOBAHUU
OHKOJIOTUYECKOTO Tpoliecca y 4YeJIOBeKa, TaK Kak
HaJIn4yue peLenTopos K UHCYJIHUHY u
TUPO3UHKUHA30BBIX penentopoB k UDOP-1 u UOP-2 B
OIyXOJIEBOM KJIETKE YETKO JOKYMEHTHpoBaHo [8, 12].
Ilo muenuro wuccnenosarened, 'l u HapymeHus
GbyHKIIH TUPO3UHKHUHA30BOTO penenropa,
o0ycIiaBIuBaoIIe pa3BUTHE uPpP, UTPAIOT
BaXHEUIIIYIO pOJIb B OMOJIOTHH paka y denoBeka [32].
Iporenakunazsr (ITIK) — camoe obmmpHOE OemkoBOE
CyIepceMeicTBO 9yKapHOT, HAaCUUTHIBAIOIIIEE,
BEPOSTHO, 0 THICSYU MPEACTaBUTENEH. BOIBIIMHCTBO
[IK — MuHOpHBIE KIETOYHBIE OEIKH, KOTOPhIE yAaeTCs
UACHTU(HUINPOBATH TOJIBKO
MOJIEKYJIIpHOOHONIOrHYecKUME  MeToJaMu.  OnHako
9KCIIEPUMEHTAILHO BBI3BaHHAS TUC(YHKIUS TOH WK
uHoit [IK Hepenko BeneT Kk (aTanbHBIM NOCIEACTBHAM
i kiaerok. [IK  perymupyror KIETOUHBIM ITHKII,
mddepeHInPOBKY, MeTaboIuIecKue MyTH,
Y4acTBYIOT B LEMAX Mepefadyd BHYTPUKIETOYHOIO
CHTHAJla, 1 aHOMAJIbHOE MPOTEKAHUE ITUX MPOLIECCOB
MOXKET BBI3BIBATH  Pa3BUTHE MPOrpaMMHUPYyEMOH
CMEpTH KJIeTKH — amonTto3a. C amonTo3oM TECHO
CBsI3aHA CENICKIHs JKU3HECHIOCOOHBIX KieToK. OaHUM
U3 PETYJSITOPOB aronTo3a SBISETCS CHUTHAJIbHBIA
kackajg Shc/Ras. YV Miekonuramoumux HMeeTcs TpH
uzopopmsl She: pS2She, p46She u p66She, kotopsie
OTBEYAIOT 3a MOJABJICHHE aroNTo3a, POCT KJIETOK H
PETyJIAIUI0 NPOIODKUTENIFHOCTH JKU3HU [67, 76].
UzBectHO, uTO p52/p46Shec mepenmaroT W yCHIHBAKOT
CHT'HaJI OT PeLleNTOPHBIX THPO3NHKHMHA3 K OenkaM Ras
[67]. Ras mpencraBisiror coboii Hebombimue ['Tdazkr,
KOTOPBIE YYacTBYIOT B TPAaHCAYKLIMU CHTHAJIOB OT
PELENnTOPHBIX THPO3MHKMHA3 K CHUTHAJIBHBIM IyTAM
KIIETKH, OTBEYAIOIUM 3a MeTabosmn3M,
nponudepanuio, auddepeHnInanyo, anonTo3 u
BBDKMBaHME KiIeToK. K Takum myTIM OTHOCHTCS
CHUTHAJIBHBI MUTOTEH — aKTHUBHpyeMbId kackan ITK
(MAPK), perymupyromux Ieperadyy B  KIETKY
BHeKneTouHbIX curHanoB (ERK). I'mmepaktuBanus u
Tpancopmarysi TeHOB cemelicTBa Ras sBiseTcs
NPUYMHON  pa3sBUTHS  TPETU  3JI0KAUYECTBEHHBIX
oryxouei, KOTOpbIE CJI0>KHO HOJIAI0TCS
IIPOTUBOPAKOBOM Tepanuu [58].

B HacTosmee BpeMs aKkTHBHOE BHHMAaHHE
yAeNseTcs U3yYEHUIO0 MPOTEHHKMHA3, BXOJSIUX B
MHUTOTCH-aKTHBHPYEMBIE KacKaJpl, dYepe3 KOTOpHIe
MPOUCXOIUT Tepefada CHTHaJlAa OT pPELenTOpPOB
pOocTOBBIX (PAaKTOPOB K (hakTopamM TPAHCKPUIIMHA U
IpyTuM 3(h(HEeKTOPHBIM KIETOYHBIM OelIKaM.
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Kierounsiii nuki npencrasiser coOol CIOXKHYIO
MOCJIEIOBATEIILHOCTh  COOBITUH, MPEANICCTBYIOIINX
JICICHUEO (MHUTO3) WJIM TUOEITH KICTKH (armonTos). OToT
MpoLeCC BKIIIOYAET B Ce0sl YETHIPE CIICAYIOLIHIE O/THA 32
Ipyroit ¢asel. Perynsamus KJIETOYHOTO IHMKIA U
nepexoJ B Kaxayio (a3zy OCYLIECTBISIOTCS ITyTeM
MEPUOIUYECKOM  aKTUBHOCTH  MOCJIEIOBATENHHO
CMEHSIONMX APYT Apyra IUKIAH-3aBUCHMBIX KHHAa3
(CDK) [91]. DOt ¢QepMeHTH aKTHBHPYIOTCS B
MPUCYTCTBHUH COOTBETCTBYIOIMICH CYOBEOIUHHIEI —
Oemka nukimHA. s kaxnoit CDK cymecTtByeT onuH
WA HECKOJIBKO ITUKJIMHOB, CIIOCOOHBIX 00pa30BHIBATH
C Hel KOMIUIEKCHl. YPOBEHb LMKIWHOB MEHSETCS B
X0Jle KJIETOYHOTO IIMKJIa, B OCHOBHOM 3a CHET
KOHTPOJISI TPAHCKpHUMIIUU. Takum 00pa3oM, B KaKmoi
CTaJIMM KJIETOYHOTO LHMKJA aKTHBEH OIpeaeTeHHbIN
koMmiuieke mukiInH-CDK 30M. Ilocne muTo3a mUKI
TIOBTOPSICTCS BHOBD.

B  kmetkax ~ JykapmoT, B  OTBET Ha
BO3ACUCTBYIOUIMIA HA KIETKY CUTHAI ((PaKTOpHI pocTa,
TOPMOHBI, HUTOKHHBI, CTPECC), MOTYT 3aITyCKaTbCs
CHUCTEMBI TIepefayd ¥ YCHICHHS JTOTO CHTHAJIa,
pabotatomue 1Mo KackagHOMY MpPUHIMITY aKTHBAIUN
OTpeieIeHHBIX OenKoB B oInpeneIeHHON
nocienoarenbHoctn  [27, 91]. Drtumu  Oenkamu
00bruHO sBsttoTCs [1K, Kackagno Gochopunupyromnue
W aKTHBHUpYIOIIE ApYyT Apyra. [IockonbKy B OTBET Ha
pa3IUYHbIE KJIETOYHBIE CTUMYJBI B KJIETKAaX JOJKHA

MEHATBCSA OKCOpPecCHss TeX MIM HHBIX TIE€HOB,
ocHOBHbIMM  MumieHsMu MAPK  nporenHkunas
SBJISTFOTCS TPAHCKPHUITIIMOHHBIE (haKTOPHI.

U®P-1 sgBasercss MOLIHBIM  CTUMYJATOPOM

KJICTOYHOTO POCTa W HPONUQEpaIiiy, BIUSIONINM Ha
AKTUBHOCTHh  BBINICYKA3aHHBIX TPAHCKPHUITIHOHHBIX
(axropoB. Uem Bbilie B opranusme yposenb VOP-1,
TEM 4YeJIOBEeK aKTHBHEE PacTET M pa3BUBAETCS, UMEET
Ooree KadeCcTBEHHbIE IOKa3aTeNIH 310poBbs. OmHAKO
W®P-1 Onoxupyer GakTop TPAHCKPUIIIMK T'€HOB
FOXO (3acraBnser rensl paboTats uHaue). benku
nojiceMencTBa FOXO - 3BOJIIOI[HOHHO
KOHCEPBATHBHBIC  TPAHCKPHINIIUOHHBIE  (DaKTOPHI,
OTIpENIeIISATONIIE KICTOYHBIH METa00IM3M U TOMEOCTA3
OpraHu3Ma B IEJOM. B ONarompusTHBIX YCIOBHSIX
cyllecTBOBaHMs  akTuBHOCTH FOXO B kieTke
MOJaBJICHA CHUTHAIGHBIM KAacKaJIoM, 3aIlyCKacMBIM
ropmoHoM pocta u MDP-1. OgHako B cTpeccOBBIX
ycnoBuax reHsl FOXO MHAyNMPYIOTCS M BBI3BIBAIOT
OKCIIPECCHI0 T€HOB KJeTouHO# 3ammthl [40, 46, 85,
91]. CsepxaktuBanusi reHoB FOXO cBszana c
YBEJIMYEHUEM  IMPOAOIDKUTENBHOCTH  KM3HH U
CTPECCOYCTOMUNBOCTHIO MOJIETBHBIX JKUBOTHBIX [44,
46, 61, 85, 91]. Tlomumopdu3mbl B TeHax,
kogupytomux FOXOla u FOXO3a y uenoBeka, Takxke
ACCOIMHUPOBAHBI ¢ noaroneTreM [46]. Takum 00pa3om,
Onokupyromee neiicteue M®P-1 Ha  dakropsl
TpaHckpunuuu resoB  FOXO, mpuBogur k
JUCPETYJISIUY IPOLECCOB MOAJEPKAHUS KIETOYHOIO
roMeocTasa, IyTeM H3MEHEHHs Nepefadyd BHYTpU- H
MEXKJIETOYHBIX CHTHAJIOB, HAKOIUICHHIO KIETOK C
MOBPEXJICHHBIMA OpPTaHEJIAMH U ATIHUTCHETHYECKUMHU
W3MEHeHnsAMH. TakuM 00pa3oM, OIOCPEIOBaHHOE
nericteue UDP-1 gepe3 reast FOXO, 3akmrodaercs: B

KaueCTBEHHOM U KOJIMYECTBEHHOM U3MEHEHHUH COCTaBa
MUTOXOHAPHH, YCUJICHUU UHTEHCUBHOCTH
HU3KOTPaJIUCHTHOTO BOCTIAJIUTENILHOTO OTBETAa,
Onokase amonro3a (CaMOYHHYTOXKEHHS PaKOBBIX
OITyXOJICi) M HapyILEHUIO CEJIEKIMH )KU3HECTIOCOOHBIX
KJIETOK, a TaKxKe LUPKaTHBIX PUTMOB.
[lepepactipenieieHe  3HEPIETHUECKHX  PECYPCOB
MEXIy TpPOIECCAMH pOCTa M CaMOIIOAAEPKaHUS
KJIETOYHOTO  JEJICHUS MOXET 3aIyCTUTh JHOO0
OTKITIOYHUTh «IIpOTpamMmy OHKOIIPOTEKTOPHOTO
noTeHnmana» [46, 78].

Camwxenne U®DP-1 no 105-120 Hr/ma cHmXaeT
PUCK CMEPTHOCTH OT paka B pas3bl MO JaHHBIM
uccrnenoBanusd y4€Helx u3 MHctutyTa Menuiuss (T.
IereGopr, IlIBenms). Takum oOpa3oM, CeroaHs
BbICOKMH ypoBeHb M®P-1 — wmapkep, KOTOpbIii B
OyzmynieM BO3MOXKHO OyAeT NPHHSAT Ha BOOPYIKECHHUE
MEIUIMHCKIM COOOIIECTBOM /U THATHOCTUKHU PUCKA
pasBUTHSL  BO3MOXKHOW  OHKOIIATOJIOTMM M €€
npeaynpexaeHus [62].

PesynbpraTel mccnenoBaHMN IOKa3anW, 4YTO Ha
kaxnapie 10 ®r/mn yBemmuenms W®P-1, puck
CMEPTHOCTH OT OHKOIIATOJIOTHUM CPEIM IMAaIMCHTOB B
BO3pacTe
50-65 et yBenuuuBaetcs Ha 9 % [43, 62].

Pesynbrarel 3THX HccienoBanuid poiau UP B
OHKOT'€HE3€ MO3BOJISIOT BBISIBUTH OCHOBHBIE MOMEHTHI
YMECTHOCTH OOpBOBI C OXXMPEHUEM C TOYKH 3pPEHUS
NPOQUIAKTUKY paKa.

B 1memoMm, ogeBumHO, uyrto axtuBanmsa 11K,
yyacTByrOmuXx B MAPKHHa3HBIX KackajgaX, MOXET
MIPOUCXOUTh CaMBIMH Pa3INYHBIMH ITYTSIMH — 4Yepe3
¢dochopunnpoBanne, CBA3BIBAHUE CO CTPYKTYPHBIMH
Oenmkamu, cBs3piBaHue ¢ [ 'Tdaszamu, a Takke depes
YaCTUYHBIA MPOTeoNu3 (OTUICTJICHUE CTPYKTYpHOTO
nomena). PasHooOpa3ue y4acTHUKOB 3TUX KacKaJoB U
CBs3el MEXJy HUMH OOyCIaBIMBaeT pazHOOOpasue
KJIETOYHBIX peakuuii B OTBET Ha pa3lUYHbIC
BO3AEHCTBHS, co3maer MOJIOKHUTEIbHBIC u
OTpHLATEeNbHBIE 00pPAaTHBIE CBA3H, a CYIIECTBYIOIINE B
KJIETKax OoJbIIue MYIbTH()EPMEHTHBIE OCIKOBBIE
«cke(onapl, MO3BOISIIOT CUTHAJIBHBIM KacKajgaM He
repecekaTbcsi U OJHO3HAYHO OINpEIEISIIOT Iepenady
CHI'HaJIa B KOHKPETHOM IIEMH: BHEKJIETOUHBIH CUTHAT —
peuentop — MAPK kunHasHbeii kackaln. Takum
00pa3oM, Jlake MY TOJTHOM 3HAHWH ITyTeH aKTHBALIUH
u 3¢ dexropoB pazanuneix [IK HeoOXxomuMo Haiuuue
0011l KOJTMYECTBEHHON MOJICIM UX KacKaJioB, YTOOBI
KJIETOYHBIE OTBETHl Ha T€ WJIM WHBIE CTHMYJIBI MOTJIH
0661 OBITH cHporso3upoBaHsl. [losTomy mnpoGrema
U3yUYCHHUS (axTopoB pHucKa pa3BUTHS
HEOIUTACTUYECKUX TIPOLECCOB MpPHU OXKHPEHUH, TPHU
METa0OJIMUECKUX U3MEHEHUSX OCTACTCS AKTyaIbHOM.

Hanbonee BaxHOE HelaBHEE OTKPBITHE B ITOH
obmactu — wuneHTHdukamms wMyrtammii  ARMCS
(Armadillo Repeat-Containing Protein 5), B 55 %
CllyyaeB  MNPHUCYTCTBYIOIUMX  TpH  HEPBUYHON
JBYCTOPOHHEH  MaKpOHOAYJSIPHOM  runepIuia3uu
HaamoueyHukoB  [37].  VYuémele w3  Ilentpa
OMOMETUIIMHCKAX  CHCTEM TIpH Y HHUBEPCHUTETE
JliokcemMOypra cooOImuUIN, YTO MyTalid B TEHE
ARMCS cnoco6cTBYIOT pocTy M0OpOKaueCcTBEHHBIX
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omyxoJyiell B HaJIO4YeYHHKaxX U Mosre. Brepsble ren
Obu1 HazBaH cympeccopoM omyxomd. B 35-65 %
Clly4aeB OJHOCTOPOHHHUX aJ€HOM HaJAllOYCUYHUKOB
CeKpeluss KOPTU30Jla BO3HUKAeT u3-3a MyTauui
npoterHkuHassl A (PRKACA). Otu myrtanuu uHorna
BCTPEYAIOTCS B aJ€HOMAax C HU3KOH cekpenuei
Koprtuzona [37, 43, 62].

Myrtanmu B reHe B-RAF (V600E) obHapyxeHBI y
30-70 % manMeHTOB C TMANWULIPHBIM  PakoM
mroBuaHONW kene3sl (PLIDK). VYcranomneno, drto
OILYXOJIY C 3TOM MyTallMeN yalle paclpoCTPaHIIOTCS 3a
npenens! DK, meractasupyror B numMQpoOy3ibl, Jamie
PELUINBUPYIOT M MEHbBIIE MOMIOMAIT PaguonoL.
Taxxe omnucano, 4to B-RAF wmyrtanus wMoxer
MPUCYTCTBOBATh B Pa3IMYHBIX yYaCTKAX OIYXOJIH.

Hapymenne mytu PI3K cBsizaHo co MHOruMu
3a200JIEBaHUSMH, cpenu KOTOPBIX Hanbouee
pacnpocTpaHEHHBIMH U 3aCITyXHBAIOIINMH BHAMAaHNSA
SBJISTFOTCSI PE3UCTEHTHOCTh K MHCYJIMHY W Pa3lNYHbIC
Bugbl paka. [Iyts PI3K sBnsercs oqanm u3 Hamboiee
4acTo JIeperyINpyeMbIX CUTHAJIBHBIX IMyTeH NPH pake
y desnoBeka. I1oCKONbKY OH MrpaeT BaXXHYIO POJIb BO
MHOTHUX OWOJOTHYECKHX TMpoIeccax, TaKHX Kak
BBDKUBaHMUE, nponudeparys, MUTpaIys U
muddepeHIMpoBKa  KIETOK,  €ro  HapylleHHe
PEryJIsAIiU MOXKET IPUBECTH K OHKOTeHE3Y.

CurHanbHblii  Kackany Qocdounosutun — 3 —
kuHa3el (PI3K) perymupyer pocT, MOJIBH)XHOCTE U
BBDKMBAaEMOCTh KJIETOK. AKTHUBUPYIOIIHE MYTallUU
resa PI3K B OCHOBHOM MpPHUCYTCTBYIOT B KJETKax
(hOITHKYIIAPHOTO M aHAIUIACTHYECKOro paka. TeMm He
meree, ammmndukanus PI3K Berpewaercs B 13 %
(hommuKyIApHBIX afgeHoM, 16 % manmmmisproro PIIDK,
30 % dommkymspaoro PHDK mw B 50 %
anarutactuueckoro PIIK.

HenaBno mnpu auddepenuupoannom PIHK
oOHapy)keHa  THIIEpIKCIIpecCHs TeHa  o0paTHOM
TpaHckpunrassl Teaomepassl (TERT), koropas urpaer
3HAYNMYIO POJb B MMMOPTAIBHOCTH KJETOK. Taxoke
OoOHapy>XeHBl COMAaTHYeCKHE TOYKOBBIE MYyTallWH,
KOTOPBIE MOBBIMIAIOT AKTUBHOCTH TenmoMepassl. TERT
MyTanuu oOHapyxeHsl B 11 % ciaydaeB npm
¢ommukymnspaom PHK u B 16-40 % cuydaes
nammuripaoro PIIDK (3adacTyro accomuupoBaHs ¢ B-
RAF wmyrtamusamm). ['umepakcrnpeccuu Wi MyTalud
rera TERT koppemupyror ¢ Ooiee arpecCHBHBIM
TEYEHUEM OILyXOJeH, YeM IpU HaIu4uu MyTauuil B-
RAF. DT manMeHThl IMEIOT BBICOKUN PUCK PEIUIUBa
3a00eBaHusI.

K Hacrosimemy BpeMEHH YCTaHOBIEHO, YTO
MHCYJIMH U ero (U3HOJIOTHYECKUE ITOCPETHUKU (B
YaCTHOCTH, HNOP) HMEIOT BBIPAYKEHHBIN
NPOMUTOTEHHBIH  3(QEeKT, KOTOpHI  MO3BOISET
CEroJH PpaccMaTpUBaTh IAaTOTCHETUYECKYIO CBSI3b
Mexay oxupeHueMm, HWP u  oHkomormueckumu
3a00JIeBaHUSIMHU, KaK JIOCTOBEPHO J0Ka3aHHYIo [40, 43,
44, 60]. ITo mHeHHUIO psiga UcclefoBaTeeil B cTaauu

OHKOTeHEe3a BOBJICUEHBI MEXaHHM3Mbl, CBS3aHHbBIC C
JefcTBHEM WHCYJIHMHA! nposndepars,
HEOAaHTHOTCHE3, [aTOJIOTHYecKast
THIIEPBACKYJISIpU3aLHs, 4TO npenonpenesser

JIOKa3aHHYIO0 poJyib OxupeHus u MP B wuHAyKIUU

HEOIIACTUYECKHUX TMpoleccoB y uenoBeka [15, 80].
Hcropuuecku Hapymenus yrieogHoro oomena (CJ] 2
tuna u MP) naBHO npuBiekain BHUMaHUE OHKOJIOTOB
[20]. JIuma, crpamaromme CJ] 2 Tuma, B Ooubliei
CTENCHH, 4YeM 0e3 Hero, IOIBEPKEHbl PAa3BUTHIO
3JI0Ka4ecTBeHHbIX omnyxouei [41, 89]. [lo craructuke,
Gonmee uwem B 60 % ciydaeB 3JI0Ka4eCTBEHHBIC
HOBOOOpPA30BaHMUS BBISBISIFOTCS TIOCITE yCTaHOBICHUS
muarHosza C/1 2 tuma [20, 41, 89]. Ilo psimy maHHBIX,
HapylIeHHas TOJIEPAHTHOCTS K TIIFOKO03¢ 0oJee onacHa,
Kak  (aKkTop  OHKOJOTHYECKOTO  pHCKA,  YeM
manudectasii CJI 2 tuma [68, 88]. Yacrora
3JI0Ka4eCTBEHHBIX HOBOOOpa3zoBaHui y 60sbHBIX ¢ C/]
2 Tma BBIIIE, YEM NpPU I'eCTallMOHHOM jauadere; a y
OOJIBHBIX C TeCTAlMOHHBIM JWa0eTOM OHa BHIIIE, YeM
mpu CII 1 tuma [20, 68, 88]. Takasg 3aKOHOMEPHOCTh
OTpa’kaeT NaTOreHEeTUYECKYIO CBSI3b HEOMJIACTUYECKHUX
npoueccoB co crenenbto I'M. Kak moarBepamno 5-
JIETHEE MPOCTICKTHBHOE HAOMI0ICHUE, ITPU OJJHOH 1 TOH
e JIOKJIN3AIU1 KapIIHHOM PUCK PELIUHBOB U CMEPTH
moBbITIeH y OompHBIX ¢ U [15].

B pspe wuccnenoBaHMit  TOKa3aHO, dYTO B
perymsimuun  cekpeunn H®OP-1 npunumaer yuactue
JICITHH: npu Ha3Ha4YeHUH JIETITUHOBOI
AQHTHUCBIBOPOTKH IIPOUCXOIMIIO CHIDKEHHE CIIOHTAHHOM
cekperun  UOP-1. PabGoramu mocineaHux  JieT
JOKa3aHoO, 4YTO MeTaboJMYecKue HapymeHUus Yy
manvedToB ¢ CJI 2 Tuma u  abaoMUHAILHBIM
OKHpEHHEM XapaKTepu3yroTcs
JIEITHHOPE3UCTEHTHOCTHIO, T. e.
HEYYBCTBHUTEIILHOCTBIO PELEITOPOB apKyaTHBIX sIEp
THIIOTaIaMyca, NMPOAyIUPYIONMX HeWponenTtun Y, K
AQHOPEKCUI'CHHOMY J€HCTBHIO JIeNTHHA. SIBIAACH
CHTHAJIOM O IMIIEBOM W  3HEPreTHYECKOM
0JIaronoJyuuy, JIENTHH TOATOTABIMBACT OPraHU3M K
BOCIIPOU3BOJCTBY, BO3JIEUCTBYsI Ha
THMOTAaJJaMUYECKHe  IIGHTPHI,  obOecreyuBaromne
MOJIOBOE  PAa3BUTHE, POCT U  PENPOSYKTUBHYIO
¢byHKIMI0. YTpara JISNTHHOM CIIOCOOHOCTH OKa3bIBaTh
6uosoruueckoe neiicTBue COTIPOBOXKIAETCS
nepeejanueM, oxupenueM, I'1, ysenndenueM ypoBHs
NOP-1 Ha QoHEe mPOTpecCHPOBAHUS OKHUPCHUS.
[loBbimeHHass cekpenust WHCYJMHA, JENTHHA Yy
MAMEHTOB 0)KUPEHHEM BBI3BIBACT YBEINUCHNE YPOBHS
HU®P-1, crumynupylowero yCWIEHHOE [eJeHue
KJeToK. VIMeroTcst pe3yibTaThl HCCIIENOBaHUH, TIIie
MOKa3aHa PONb JIENTHHA B MHULHAIIMKA CUTHAJIBHOTO
Kackaja, KOTOPBIH MPUBOANUT K aKTHUBAIMU SIIEPHOTO
¢axropa kB u manykuun VEGF [26, 36]. U3BecTHo,
yTo  sjepHBli  dakTop kB ®  cocyamcThIi
SHIOTEIHNATBHBIN (aKTOp pPOCTa SBIASIOTCS ABYMS
YCTaHOBJICHHBIMH MapKepamMu MOBBIIEHHON
arpeccuBHoctd paka DK [2, 20], momuepkuBaeT
MOTEHIUANbHYIO0 aKTyalbHOCTb 3TOM CBSI3HM MEXKAY
OKHUpPEHHEM U IMoBeJeHreM omyxonu. CleJoBaTeIbHO

y M ¢ OXHPEHHEM,  METaDOoJIIMYeCKHMH
HapymeHusMu B ycmoBuwsasx I, WP wu
THMEPJICHTHHEMHIH, WMEeTCS TOBBIIICHHBIH PHUCK

Pa3BUTHSL HEOIUIA3HM.

BaxxHo yunThIBaThH TakKe, 4yToO B matoreneze CJI 2
THTIA THIIEPUHCYJIUHU3M COMPOBOXKIACTCS
THIIEPTIIMKEMUEH, 00pa3oBaHUEM KOHCUYHBIX
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NPOAYKTOB TIUKUPOBAHHSA W AaKTHBHBIX (OpM  (PAKTOpBI, CTUMYIUPYIOIIUE HX POCT, B YACTHOCTH Ha
kucinopona [43]. AxkruBHele Qopmbl  kuciopoma  UDP [50, 57, 64, 68].

CIOCOOHBI  MOBPEXAATh  LUTOIIA3MaTHYECKUE U Crnenyer YIOMSHYTh 0 pe3ynbrarax
MUTOXOHJpHUAJIbHbIE MEMOpaHbl, BIMATh HAa YTpaTy  UCCIEAOBaHUs, MpoBeAeHHoro CaMaHMK M COaBT
TEJOMEp, CHUKAaTh MHTEHCUBHOCTH pemapanuu JJHK u  (2004). beuta  oOcnenoBaHa  Oofblmas — rpyrma

B CBSI3H C 9THM — Ha CHIDKCHHUE CIIOCOOHOCTH KIIETOK K
BocTIpon3BoAcTBY [28, 43]. Heobxommmo oOpaTuTh
BHMMaHHE HA HapyIICHHE MPOLECCOB ayToharnu npu

OXUpeHHH. AyTodarusi — OOWH W3 OCHOBHBIX
MPOIIECCOB  YTWIM3ALWK  KIETOYHBIX  CTPYKTYP,
CBS3aHHBIM C HMX JIOCTaBKOW B JIM30COMBI, T

MPOMCXOOUT WX nerpamamus [65]. YV wermeil mpu
CBEpPXIKCIIPECCHH TeHa Atg5 HaOIoAaeTcsl MPoJICHUE
JKM3HH, TIOBBIIIAIOTCS JIBUTATENbHAasl aKTUBHOCTH M
YyBCTBUTEIBHOCTh K WHCynMHY [74]. Ayrodarus

UMeeT Ba)KHOE 3HAuYeHHEe JUId  MOJAEp KaHUs
KJIETOYHOTO  TOMEOCTa3a, pEeryjsiius  KOTOpOro
Hapymaercss  HpH  MHOTHX  METabOIMYECKHUX

paccTpoiicTBax, BKItodast oxupenue u VP, a taxxke B
npouecce crapenus [74, 77].

B HacTosmiee BpeMs CYIIECTBEHHYIO pOJb B
maToreHe3e HeKOTOPhIX HOBOOOPa30BaHUH KaK B TKAHU
HPK, tak u B Tkauu HII, oTBOAAT pPOCTOBBIM
(dakropam. B orHomenuu PILK momuepkuBaetcs poiib
UDP. Cam 1o cebe HMDP-1 sBasgercs MOIIHBIM
MUTOT€HOM JJIsI MHOTMX KIeTok. OH MOXeT
croco0CcTBOBaTH npostudepaiuu, 1uhHepeHIHPOBKE U
aronTo3y  KJIETOK, a Takke TpaHchopMaluy,
MHQUIBTpAllMM M METacTa3UPOBAHHUIO OITyXOJEBBIX
KICTOK, OJHAKO €ro  poils B  TIpoIecce
y3i000pa3zoBanus B TkaHax LXK u HIT e onpenencxa.
BrimrenpuBenieHHBIE  NaHHBIE — YKa3pIBalOT — Ha
BEPOSATHOCTD CBS3M MEXKIy PHUCKOM BO3HHKHOBEHHS
HOBOOOpa30OBaHHUN u SKCHIpeccuent TCHOB,
aCCOIIMMPOBAHHBIX C TPOAYKIMEH MHCYJIHMHA U
YyBCTBUTEJIBHOCTHIO K HeMy  mepupepuuecKux
penenTopoB (HampuUMep, TeHOB PELENTOPOB JICHITHHA,
(haxTopa Hekpo3sa omyxonu, NJI-6 u T.1.). Ho B ciydae
PHXK Tonpko mocie 2000 roma cramvd MOSIBISATHCS
OGonee MacmTabHBIE HCCIEIOBAHUS C  TEPBBIMH
yOeIuTe b HBIMH JOKa3aTeNbCTBaMH [ 72].

Mexanusmel 1P B onkoreneze PIIXK Tombko
HAaUYMHAIOT W3y4YaThCs, HO MATO()U3UOIOTHUECKUE
3¢ ekt P Ha mporiecchl OHKOTEHe3a B PsIe OPraHoOB
yK€ He BBI3bIBAIOT COMHeHUH [2, 16]. B Hacrosuiee
BpeMs B COBPEMEHHOH JHTEparype IpeaCTaBICHEI
€MHUYHBIC JTaHHBIE 0 HaJINIUH JIBYyX
HeoracTuueckux mnporeccoBB Tkanu 1K u HIT y
naquentos ¢ HMP wu xomnencatopno I'M 4to
00yCTIOBNIMBAET  aKTyaJbHOCTh  H3YyYEHHS  ITOM
mpoGsIeMbl [50]. OCHOBHBIMU (hakTopamu,
crumynupyomumu poct kierok LK u HII, sBastorest
TponHble TopMoHbl: Tupeorponusii (TTI) u AKTT,
KOTOpblE, KaK M3BECTHO, CTUMYJIHPYIOT  Kak
nponudeparyo, Tak ¥ (QYyHKIUIO COOTBETCTBYIONIUX
KJIeTOK-MuIeHei. Kpome Toro, cucrema WHCYJIHMH /
NDP Onaromapst cBouM MHTOTeHBIM 3ddekTam,
CTUMYJIUPYET POCT OTHUX OHJIOKPUHHBIX KJIETOK.
IIporiecc  ¢opmMupoBaHHS HEOIIa3MH, OYEBHIHO,
BO3HHKACT M3-3a BHYTPEHHEH I'eTepOreHHOCTH KIETOK
SHIOKPUHHBIX OpPraHOB B OTBET Ha pa3INJHbBIC

BerepaHoB-MyxunH B CIIIA (3 668 486 Genmbix u 832
214 4YepHOKOXKHX) C OXHPEHHEM M OIICHEH pPHCK
pa3BUTHS Y HUX Pa3iIMYHBIX BHIOB paka B TedeHne 30
ner. OCHOBHAS IEJIb aBTOPOB COCTOSUIa B TOM, YTOOBI
BELIBUTH pasiNdus B pPHUCKE BO3HHKHOBEHHS paka
MeXIy OenbIMH W YepHBIMH CyOBEKTaMH, aBTOPHI
COOOIIHIIN, 9TO U Y OCNBIX, N y YePHOKOXKUX MYKIHH
Obul Ooyiee BBICOKMH pucK pasBuTus paka K
(OP = 1,4; 95 % AU = 1,09-1,81 u OP = 1,92; 95 %
a1 = 1,09-3,4 coorBerctBenHO) [78]. CyriectByer
HECKOJIBKO MCCleloBaHui, cBsa3biBatomux I'M u puck
W/WIA ~ arpecCUBHOCTh  paka MpsIMON  KHIIKH,
MMO/DKETYOYHON  JKeNe3bl, IeYeHH, MHIIEBOJA,
MOJIOUHOM >Kene3bl M sHaomeTpusa [42, 52, 75, 94].
[NoBrIenne pucka y3mooOpa3oBaHus B TkaHu LK
MIPSIMOTIPOTIOPIIHOHAEHO CBsI3aHO ¢ Hamuanem WP
[76]. B mccnemoBanmu, mpoBeneHHOM Rezzonico u
KOJIIeTaMH OBLITH M3Y4eHBI TapaMeTpsl y 111 skeHImmH
c y3noBoii natosoruei LK 6e3 napymenus GpyHkumy,
pa3aeneHHbIX Ha yeTslpe rpynmnsl: G1, manuenTs: ¢ P
u oxupenreM; G2, )KEHIIMHBI ¢ OKkupeHuem 6e3 UP;
G3 - cyOBekThI ¢ HOpMabHBIM BecoM 0e3 UP; nu G4 —
JKCHII[MHBI ¢ HOpMaJIbHBIM BecoM 0e3 NP. CyObekTsI ¢
NP (Gl m G3) umenu Oosiee BBICOKYIO 4YacTOTy
y310BbIX OOpasoBanmii B Tkanu LK (50 u 61%
COOTBETCTBCHHO) TI0 CPaBHEHUIO C WwieHamu rpymm G2
u G4 (23,8 u 16,1% cootBercTBeHHO0). Kpome TorO,
oxoso 30 % cyosexToB B Gl u G3 umenn Gonpmmit
JUaMeTp OYaroBBIX M3MeHeHmd (> 1 cm), Torma Kak
Tomeko 5 u 7% cyowsexktoB B G2 u G4 umenu
noso0Hble Mopdosiornyeckue Hu3MeHeHus [76, 94].
Rezzonico et al npeanosnoxuau, uro NP MoxeT ObITh
BaXHBIM (paKTOpOM purcka st AudepeHIInpPOBaHHOTO
PIIDK [76]. He Tonmbko apreHTHHCKas Tpymia
coobmmima o cBi3u HMP ¢ HeoltacTHUECKUMHU
mponeccamu B Tkaru 11K, HO 1 npyrue uccineqoBaHus
B TYpeIKOW W WTAJIbSHCKOH TOMYJLIIHUAX TaKKe
MOKa3alld, 4TO Y3JOBbIe oOpa3oBanus B Tkanm LI[DK
MOTYT OBITH CBSI3aHBI C 0OJiee BBHICOKAM 3HAYCHHEM
nnnekca HOMA-IR u MC [47, 48, 94]. Peuionnko u
coaBT . (2011) Takum 0Opa3oM, 3TH | eIIe Psii MEHee
U3y4eHHbIX MeTaboiandeckux 3¢pdexToB MHCYIMHA HA
aHaToOMO-(QYHKIHMOHAIbHOE cocTosiHue TkaHu LXK u
HII penator ero BecbMa MPUBJIEKATENIbHBIM U
MEPCIIEKTUBHBIM 00BEKTOM HCCIIEIOBAHUHN HE TOJIBKO B
SHIOKPUHOJIOTHH, HO ¥ B OHKOJIOTHH [76].

Tanaka S. u coast. (2011) BeIsIBIIH, yTO TDP-1
u VP wHUIMHAPYIOT QochopuIupoBaHHe THPO3HHA B
penenTopax MHCYJIUHA: 3TOT MEXaHU3M MOXKET OBITh
KOMIICHCATOPHBIM TIPH 3aIlIUTE KJICTOK OT aronTo3a, Ho
MOJKET MPUCYTCTBOBATH MPH JTFO00H KaplIMHOME, B TOM
ugucne, u npu PHPK [83]. B pesynsrate sToro
MIPOUCXOJIAT 3JI0KaYEeCTBEHHBIE HU3MEHCHUS
MIPOTOOHKOT€HOB M T€HOB CYNPECCOPOB, YTO BEAET K

HapyLIEHUI WX CTPYKTYphl, MU KakK CJIEICTBUE
pazButHio  omyxomu.  OcTaroTcs  MPAaKTUYECKH
HEU3Yy4YEHHbIMU KIIMHUYECKUE accolMaluu
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KOMIOHEHTOB M®P-cucTteMbl MpH HEOMIACTUUECKHUX
npoueccax B TkaHu XK u HII (cBsi3p ¢ OCHOBHBIMU
KITMHUKO-MOP(])OIOTHIeCKUMU rnapameTpamy,
0COOCHHOCTSIMH OOMEHHO-3HIOKPHHHBIX HAPYIICHUH,
B ToM yucie u npu CJ] 2 Tuma), OTCYyTCTBYIOT TaHHBIC
0 B3alMOCBS3H peuenTopHoro cTaTtyca
HOBOOOpa3zoBanus ¢ yposHem NOP, NOPCE.

B 2010 roxy 8 CHIA mpoBeneHO uCClieTOBaHHE
ce3u UMT u ¢usnueckoit akruBHocTH ¢ PIXK B
koropre 3 484 326 myxunn u xenmuH B CIIA,
1995 mo 1996 ron. Pe3ynmpTaThl 3TOTO HCCIIEIOBAHUS
TOATBEPIKIAIOT HEOJIArONPUATHOE BIUSHIE OKUPCHUS
Ha puck passutus PIIXK. [45].

Belfiore A. u coasr. (2011) moka3zamu, YTO
MOBBILIEHHASI YKCIIPECCUS HHCYIMHOBBIX PELENTOPOB B
OMyXOJICBOW  TKAaHHM  MOXET  OOBICHATH WX
MOBBIIIEHHYI0 4yBcTBUTENbHOCTh K M. Bonee Toro,
n30opMa A HMHCYJIMHOBBIX DPELENTOPOB BMECTE C
ayTOKpUHHOU mpoaykuueit nuranna UOP-2 asnsercs
BaXHBIM (PaKTOpOM pOCTa KaK HOPMANBHBIX, TaK M

omyxoJieBeIX KieTok [48]. Psag wuccnemoBaHuit
VKa3bIBalOT HA pOJIb TEHETHYSCKUX HW3MCHCHHU B
aJIPECHOKOPTHKAIEHOM OHKOT'€HE3E, KOTOPBIH
IpeAcTaBIsieT  co0O0ff  MHOrO3TamHBI  Ipolecc

MOBBIMIEHUs cBepxakcnpeccun M®DP-2 ama pocra
MOHOKJIOHAJIBHBIX TMOPAKEHUI, TaKUX KaK KpPYIHbIE
ageHoMbl W kapuuHombl HII [44, 48]. Xots st
W3MEHEHUS JOBOJBHO PEAKH IpPHU THUIEPIUIa3UH U
HeOOJIBIIMX aJeHOMaxX, B HEKOTOPBHIX CIIy4yasX OHH
MOTYT KOppEIUpOBaTh c pa3BuUTHEM
IOOPOKAYeCTBCHHBIX ~ OITyXOJICH  HAIIOYeYHHKOB.
MoHOKIOHAabHA OSKCIIAHCHA SIBIISICTCS Hambolee
BaXHOM TEHETHYECKOW OCOOCHHOCTBIO, KOTOpas
OTIIMYAaeT  aJPCHOKOPTHKANBHBIE  aJeHOMBI  OT
TUIEPIIIa3HH, SBIISAIOIIASCS MTOJINKJIOHAJIBHBIM
MPOIIECCOM, yKa3bIBAIOIIMM Ha TO, YTO T€HETHUYECKHE
W3MEHEHHs B OIpEJeNICHHBIX JIOKycaXx TeHoMa
HEOOXOIUMBI JIJIs1 OHKOTeHE3a HAAMOYeYHUKOB [9, 17].
CyImecTByeT Takke JoKa3aTeabcTBo cBsizu UP/TU ¢
0o0pa3oBaHHEM aAPECHOKOPTHUKAIBHBIX omyxoiei HII.
OTH JaHHBIC TIONYYSHBI W3 HCCIIECIOBAHUH «CIydai-
KOHTPOJIbY» u MTOITBEPIKTAOTCS JTAaHHBIMH,
MOJYYCHHBIMY in vitro. Takum oOpa3zom, Bce Oobiee
YUCIIO  pEe3yNbTAaTOB  HEHABHUX  HCCIICIOBAHHMN
CBUJICTENLCTBYET, uTo VP, oneHmMBaeMas o WHAEKCY
HOMA IR, u apyrue MeTaOONMYECKUE W3MEHCHHS,
BKJIIOYas IEHTPAIbHOE OXHPEHHE, IUCIUIHNAEMHUIO,
Hammuue CJ] 2 Tuma, apTepuaNbHYIO THUIIEPTEH3HUIO
ACCOIMHUPYIOTCS c 6oxee BBICOKOH
PacTpoCTPaHEHHOCTHI0 (YHKIIMOHAIBHO HEAKTHBHBIX
obpaszoBanmii B HII, mo cpaBHEHHIO CO 310POBBIMHU
cyOBeKTaMu COOTBETCTBYIOIIETo Bo3pacta [9, 17, 37,
43, 64, 71, 87]. Kpome Ttoro, cooOmanock o
KOppEJSILY MeXay pazMepoM Heoriazuil B Tkanu HIT
u nposinenusimu UP [41, 64].

Hoselimue  wuccnenoBaHus — MOKa3ald,  4TO
ynpasinenue WP u kaHneporeHHBIMH 3ddexTamu
MHCYJIMHA M €r0 (PU3MOJIOTHYECKHUX ITOCPETHUKOB (B

gacTHOCTH, W®P), sBnseTcs  MEepPCIEKTUBHBIM
HalpaBJieHUEM MIPOTHUBOPAKOBOM Teparuu "
npoQUIaKTUKA paka dYeloBeKa B COBPEMEHHBIX
HEeOJIarONPHSITHBIX YCJIOBUSIX. Heckonbko

B3aMMOJIEHCTBYIOIIUX METa00JIMUECKUX u
TOPMOHAQIIBHBIX ITyTEH JIe)KaT B OCHOBE aCCOLMAINU
Mexay oxupeHueM, MNP wu HeomnacTHueckum
npoueccom, mpu 3toM VP urpaer neHTpanbHyr0 polib
[40, 88]. Cesi3p  MeXAy  MeTabOoIMYecKUM
NepernporpaMMUpPOBaHUEM  OIYXOJIEBBIX KIETOK U
CHUTHAJIbHBIMH KacKaJaMH — KIIOYeBas TOYKa B
MIOHMMAaHUX MPOLECCOB, CBA3AaHHBIX C OIyXOJECBOH
Tparchopmarmeit. Takue MeTaboIIUeCKUEe H3MEHEHUS
TIO3BOJITIOT OIYXOJIEBBIM KJIETKaM IPEOJOJEBATh HX
3aBUCHMOCTh OT HaIW4Ms W JACHCTBUS POCTOBBIX
(akTOpOB  IMOCPEACTBOM  IIOBBIMICHHWA  3aXBaTa
HYTPUEHTOB u N3MEHEHHS crienuduuecKkux
METa0OJIMUECKUX MYTEeH, CHOCOOCTBYIOMIMX POCTY U
BBDKMBAaHHIO KJIETOK. JKupoBasi TKaHb SBISETCS
AaKTHBHBIM  JHJOKPUHHBIM  OpraHoM,  KOTOPBII
MIPOXYLUpYeT CBOOOIHBIE KHUpHBIE KUCIOTHI, WJI-6,
HHTAOHUTOP aKTUBATOpa IUTa3MUHOTeHa-1,
aIMTIOHEKTHH, JIENTHH U (paKTOp HEKPO3a OMyXOJH-CL.
Kaxnelii w3 93THX  (HakTOpoB MOXET HIparth
STHOJIOTHYECKYI0  POJb B 37I0Ka4eCTBEHHOM
TpaHc(opManuy WIN MPOTPECCHHU pakKa.

I'mobGanpHast smumeMHsS OXUpPEHHS ycyryOmseT
TM00YI0 TPEPACIIONIOKEHHOCTh K OHKOIATOJIOTHH W3-
32 U3MEHEHMH B TOPMOHAIIBHBIX CHTHANAX U (pakTopax
pocra. Oxupenune u MC CTUMYJUPYIOT
BOCHIAJIMTENBHYI0 MHUKPOCpPEIy, HapyIias roMeocTas
TKaHel [66]. JKupoBas TKaHb ydacTByeT BO MHOTHX
KU3HEHHO BaXXHbIX mpoleccax, BKJIFOYast
YyBCTBUTEIBHOCTh K  MHCYJIHHY,  aHTHOTEHE3,
PETYISALUIO YHEPTeTHUECKOro OallaHca, aKTHUBALUIO
CHCTEMBI KOMIUIEMEHTA u reHepepupys
HU3KOrpaJueHTHOe BocnaneHue [86]. M3BecTHO, 4TO
BOCITAJTUTENbHAS MHKpOcpea CIIOCOOCTBYET
peanm3aniy KaHILEporeHe3a. XOTS 3TH IIPOLECCHI
UMEIOT CBOM COOCTBEHHBIE MOJEKYJISIPHBIE ITyTH
peanu3aiyy, OHU BOBJIEKAIOT T€ K€ MOJIEKYJbI, dYepe3
KOTOpble OXHpPEHHEe M JKHpPOBas TKaHb MOTYT
BBINOJIHATH CBOIO POJIb B KaHI[EPOTCHE3E, HE TOJBKO
Brusist Ha MAPK u PI3K unm nake Ha myTH MHCYJIMHA,
HO TaKKe BBI3BIBAS MECTHBIE BOCIAJIHUTEIHHBIC
peakIy, KOTOpble MOTYT NPUBECTH K Pa3BHUTHIO
HEOIUTaCTUYECKUX TIpoleccoB. TakuMm obOpa3oMm, B
HacTOAIIEee BPEMS SBICTCS AKTYaJbHBIM H3yYCHHE
po0JIeMBl MEXaHN3MOB Pa3BUTHUSI HEOIUIACTHUECKHUX
npoueccoB B TkaHax DK u HII y mun c
METa0OJIMYECKIMHU HAPYIICHUSIMH CPEAN YKPaHMHCKOMN
HOITYJISIHH.
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Kageopa mepanesmuueckoii cmomamonocuu @I'B0Y BO Teepckoii MY M3 Poccuu

ACHEKTBI MOP®OJIOI'NMA KOPHEBBIX KAHAJIOB B PA3JINYHBIE BO3PACTHBIE
IHEPUO/IBI.

E.V. Chestnyh, V.S. Kurov, A.A. Peltzer, D.N. Belyakov.
The department of therapeutic dentistry of Tver State Medical University

ASPECTS OF THE MORPHOLOGY ROOTS CANALS DIFFERENT AGE PERIODS.

AnHoTauus. B nmaHHO# cTathe MBI cOOpaiM HAyYHO-CTATHCTHYECKHE NAHHBIE 00 aHATOMHH KOPHEBBIX
KaHAJIOB, KJIACCH(HUIMPOBAHHBIC MO BO3PACTHBIM TpyIIaM U MOPQHOJOTHYCCKHMMU W3MEHCHHUSMHU B HHUX, YTO
MO3BOJIMJIO HAaM JIETAILHO pPa3o0paTh JHIOJOHTHYCCKUC ACTCKTHI HHCTPYMCHTAPUU U JICYCHUS KOPHEBBIX

KaHaJOB.

Abstarct. These article have a lot of scientific data about anatomy of root canals. Data classified for age
groups and change of morphology that helped us disassemble in detail endodontic aspects of instrumentation and

treat of root canals.

Knrouesvie cnosa: kopresoii kanan, nepeuteex, oeopuc, Mb2, uppueayus, KOHYCHO-1y4e8dsi KOMNbIOMePHAs
MOMOSPAMMA, NleHeHUe KOPHEBbIX KAHAN08 8 COOMBEMCMSEUU C BO3PACMOM, AHAMOMUA KOPHEBbIX KAHANO8 8
COOMBEMCMEUU C BO3PACOM, JeYeHUe KOPHEBbIX KAHAN08 8 NOCMOAHHbIX 3Y0aX, jledeHue cmapieckux KOpHegbIx

KaHanos, jevyerHue demckuil KOpHeBblX KaHAI06.

Key words: root canal, istmus, debris, mesiobuccal second canal, irrigation, cone beam computed
tomography, age-related root canal treatment, age-related root canal morphology, permanent root canal
treatment, geriatric root canal treatment, pediatric root canal treatment.

KopHeBoii kanan 3yb6a - 3TO MpPOCTPaHCTBO B
KOpHe 3y0a, HauMHaIoIIeecs OT MyJIbIIOBOH KaMepbl U
3aKaHYMBAOLIEECs] OTBEPCTUEM B 00JACTH BEPXYIIKH
xopas (U.B. TaitBoponckwuii, 2005) [1].

Kaxxap1ii KOpHEBOM KaHaJI CTaHAAPTU3UPOBAH U B
TOKE BpeMs pa3nndeH 1o cBoeid Mopdomorun. OH He
MOBTOPSIETCS B TIPHPOAE JIBAXKIBI, HO €ro BCE K€
MOKHO KJIaccuuuupoBarth. Ha MpOTSHKEHNH MHOTHX
BEKOB M BCEr0 pa3BUTUS DHIOJOHTHH IOIBITKH

MIPUOTKPBITH 3aBECy TailHbI MOPQOJIOTHH KOPHEBBIX
KaHaJIOB, TOJl OT rojia JOOAaBJISIM BCe HOBbIC HAY4HbIE
JlaHHbIE, (OPMUPYSI HETYI0 HAyKy — SHAOJOHTHIO . [2]

Ha cerogusammumii  1OeHb, JSHIOAOHTHYCCKOE
COO0IIECTBO MOJB3YeTCs KiIaccH(pHUKaIeld KOPHEBBIX
KaHaJIOB, IIPEAJI0KEHHON UTANBIHCKIM NPOeccopoM
BepTyuun. [3] Knaccudukanmss ~ mocTostHHO
OOHOBJISICTCS M JOTIOJTHSACTCS. [4]

Puc.1 Bapuanmoi anamomuu kopuesvix kananos [8]

B pabore Obuia HCHONB30BaHA KIACCUPHUKAIIHS

BospactoB 1o BO3. Ho cBoeit pabore MbI
MOIU(PHUIMPOBAIA  KJIaCCH(PUKANUI  BcemMupHOI
Opranuzanud  310pOBbs, TOMECTHB TAIIMEHTOB

MOXKMWJIOTO U CTapyeCcKOro Bo3pacta B OAHY IPYIIY.
I'pynmbl  knaccudukanuii ObUTM  0003HAYEHBI, Kak:
Moutoibie TarueHThl (18-44 51eT), marueHThl CpeIHero
Bozpacta (45-60 Jer), mMamUEeHTHl TMOXWIOTO |
crapueckoro Bo3pacra (61-90 ner).

Moaoabie nanuenTtsl (18-44 jer)

W3 aHaroMMM KaHAJIOB MOJIOJBIX MAICHTOB
MOJKHO BBIICTIUTH CIIEAYIOIIEEe, YTO allKaIbHAas 1eTbTa
HE pa3BeTBICHAa, WX KOpPHEBBIE KaHAIBl B
MOJIABJSIFONIIEM OOJIBLIIMHCTBE JIMUICHBI IEPEIIeHKOB
(mctmycoB)[5][6], a cam KaHanm Kak MPaBWIO OJIWH,
HUMEeT JIMHHYIO U OBAJIbHYIO , peXe Kpyriyio ¢hopmy
[4], a ammkanbHas JenbTa HE pas3BeTBiieHA.[7]
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Kanbuudukanus B 3TOH rpymie BCTpeyaeTcsi TOIbKO B
3y0ax, paHee MMoJBEpIuInXcsl TPaBMe.

Ot BBIBOJIBI O MOp(i)OJ'[OFI/II/I KOPHEBLIX KaHAJIOB,
TAaKXKE MOATBCPKACHBI U APYTMMHU UCCICAOBATCIIAMU

[4] (puc.2).

Table 1 Age groups and the prevalence of developmental

stages of root canal morphology in the mesial root of

mandibular first molars

Age group of patients

Root canal stages

at extraction (years) n 51 52 53

G111 D 19  17.(89.5) 2 (10.5) -

12-15 46 7 (15.2) 20 (43.5) 19 (41.3)
1620 58 3 (5.2) 9 {(31.0) 46 (63.8)
21-30 66 — 4 (15.17) 62 (84.9)
31-40 19 — 1 (5.26) 18 (94.73)
41 and over 32 - - 32 (100)

Figures in parentheses denote percentages.

Table 2 Age groups and the prevalence of developmental

stages of root canal morphology in the mesial root of

mandibular second molars

Age group of patients

Root canal stages

at extraction (years) n 51 52 53
¢ 30 28 (93.3) 2 {B6.7) -
16—20 42 20 (47.6) 6 (14.3) 16 (38.1)
21-30 68 8 (11.8) 6 (8.8) 54 (79.4)
31-40 48 — — 48 (100)
41 and over 52 - - 52 (100)

Figures in parentheses denote percentages.

Puc.2 Bepossmnocms ecmpeuu 6mopo2o me3uo0yKKaibHo20 Kanala 8 pasuvie 603pacmmuole nepuoosl. S1-
€OUHCMBEHHBII KAHAL OM NYAbNAPHOU Kamepul 0o anekca [4].

Pazymeercsi, 9TO B AaHHOM Tpymme IPOLECCHI
MPOTEKAI0T OBICTPO, B CIEACTBHE YEro HAYHMHAIOT

t¢opmMupoBaTbcss  HOBble  KaHanbel.  Hampumep,
HepaBHOMEpHas  KalblMUKauus, Ccileayomas B
Me3M0-OyKKaJIbHOM  HAlpaBlIeHWH, B  IIUPOKHX

OBAJIBHBIX KaHaJlaX MOJSPOB, MPUBOAUT K TOMY, YTO
MOSABIISICTCS BTOPOWM Me3uo-OykkanpHbE (MB2) B
BEPXHHUX W CPEOWHHBIN Me3nanbHbI kanan (CMK) B
HKkHUX.[8][9][10]

B acmekte wuppurammu KOpPHEBBIX KaHAJIOB
MOJIO/IBIX MAIMEHTOB, IPHOPUTET OTAAETCS aKTUBHOM
YJIBTPa3BYKOBOI HppHUTranny, MOCKOJIbKY OHa OTIMYHO
paboTaer B MIMPOKKX U IPSIMBIX KaHaJIaX, CHIKasi PUCK
ciydaiiHOW mepdopaii CTCHKH KOPHEBOIO KaHaljia
[11].

IManueHnTsl cpeanero Bo3pacra (45-61 jer)

VY s cpenHero Bo3pacTa aHaTOMHUS KOPHEBBIX
KaHaJoB cMemaHHasl. [S5]

CTOUT OTMETHTH, YTO KIIFOUEBOH OCOOEHHOCTBHIO
9TOM Tpymmbl sBIsSETCS TNepemieek (HCTMYC), II0
CPaBHEHHIO C JAPYTMMHU BO3PACTHBIMU Ipynnamu [12]
(puc.3). Hamure nepenieiikoB MMeeT HeMaJlo BaXKHbIH

KIIMHUYECKHUH aCIeKT, BE/lb MEPEIICHKY IPEACTABISIOT
TPYIHOCTB ITPU 00pab0TKE KOPHEBBIX KaHAJIOB, TAK KaK
B HHUX CKAIUIMBAETCS JIEHTHHHBIA nebpuc (puc 3,4),
KOTOpPBIX 3aTéM MOXXET BbI3bIBATh  ANMKAJIbHBIX
nepuooHTUT [13], MOATOMY HYKHO OBITH OCOOEHHO
BHHMATEJbHBIM, paboTasi ¢ JCBUTAIbHBIMU CIYYasMH
[14].

Takke CTOMT OTMETHTH, YTO Y JIMI[ CPEIHETO
BO3pacTa  pa3BEeTBIEHHAS  anWKajbHass  JenbTa
BCTPEUYAETCs] HAMHOTO 4Yalle, 4eM Yy JHI] IOHBIX H
TOXUIBIX [7].

Ho, Haumnas c¢ 40 ner m Oonbhoie KOpHEBEIC
KaHallbl TOJHOCTBIO pa3zbeAuHATCS [15], mostomy
nepernieex (MICTMyC) BCTpeyaeTcs pexe, 1o CPaBHEHUIO
c ApyruMu Bo3pacTHbIMH rpymmamu. K 50 romam
KOJIMUECTBO MepeNIekoB He mpesbinaet 17% [17].

PexomenaytoT ucnonb3oBath NiTi HHCTpYMEHTHI
mpu 00paboTKe KaHAJIOB KaKOW IPyMITBL, TaK KaK OHU
yamie, 4eM JAPYTHX Tpynmax HMeoT W3ruoObl. Ilpum
00paboTke OBaJIbHBIX KaHAJIOB MOKHO HCIIOJIb30BATh
uHcTpyMeHThl Tuna Self-Adjusting File win XP-Endo
Finisher (puc.5).
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Puc.3 Ocmamku denmunnoz2o 0ebpuca 6 pazeemesieHHoU cucmeme KOHegblX KaHaI08 nocie 06pabomxu
MawuHHbIMU UHCmpymenmamu. [13]
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Puc.4 Axcuanvhvie cpesvl 3606 nociie npenapuposanusi KOPHeo20 KaHaid. Buonsl ocmamku 0eHmuHH020
debpuca 6 obracmu nepeweixos. [13]

Table 2, The algorithm for root canal instrumentation in different age groups
yearsold or tod0yearsold 41 yearsold or more
less
Instrumentation Scraping Regular NiTi systems with subsequent agitation of Manual stainless steel K-file (406, #08, and #10) >> NiTi system for glide path >> NiTi
instruments  sodium hypochlorite. Scraping instruments are instruments with a smaller core, with smaller taper (0.02, 0,04, and with flexible
considered in oval canals. NiTi (control memory wire).

Puc.5 Obpabomxa kopHesvix kananos 6 3agucumocmu om gopacma nayuenma. [16]

Crapumii u noxxunoii Bospact (61-90 Jier) BCJIEACTBHE YEro KaHAIBI TaKkXke HE MOTYT OBITh
v MAlUEeHTOB CTaplIero Bo3pacta  HaWgensl [18]  (puc.6). o 13%  BrOphHIX
KaJbIUUKAIUS MpeBaAIUPYET. OHa UaeT  Me3uo0yKKalTbHBIX KaHaJIOB (MB2)

HEpPaBHOMEPHO, HAa4YMHAsg C KOPOHKOBOW Yactu [17]  KambIUpHUIIUPOBAIKCH.



[ |

East European Scientific Journal #6(58), 2020 39

Puc.6 Ha nesoti pomozepaguu gpueypoii 0603nayeH yuacmox Karbyuukayuu 6mopo2o me3uoOyKKaibHO20
kauana [18].

KpOMC TOTO B HCCICI0OBAaHUU 6pa3HJ'ILCKI/IX
JOKTOPOB, HCCJICAOBAaBIINX KOHYCHO-JIYUYCBbIC
KOMIIBIOTCPHBIC TOMOI'paMMbl TAIWUCHTOB pPa3HOTO

BO3pacTa, NPHUIUIM K BBIBOAY, YTO B BO3PacTHOH
rpynne ot 51-70 mer MB2 Haxomwiu 3HAYUTEIHHO
pexe, BclencTBre ero Kanpuudukauuu [19] (puc.7).

TABLE 4. The Presence of MB2 Canals in First and Second Maxillary Molars

According to Patient Age

Age (y) No. of patients No. of teeth Presence of MB2 %

20-30 14 54
31-40 21 76
41-50 26 86
51-70 39

116

49 90.7
70 92.1
71 82.6
95 81.9

Puc.7 Beposmuocme Haxodcoerus mopo2o Me3uoOYKKaIbHO20 KAHALA 8 2pYynne NAyUeHmos8 Cmapuie2o u
noocunozo eospacma. [19]

O6J'II/ITepaLII/I$[ n CYKCHHUC KOPHEBBIX KaHAJIOB

BCTpeUaroTCsl  Hambojee, II03TOMYy B  acIleKTe
UppHUralyy KOPHEBBIX KaHAJIOB B JAHHOW BO3PacCTHOM
IpylnIe  PpEeKOMEHAYETCs  HIPUMEHSTh  3BYKOBYIHO

uppuranuio (aruranuio). OHa meHee >(P¢eKTHBHA B
IMPOKHMX ¥ TPSAMBIX KaHalaX, HO Ooyee B y3KHX H
WCKPUBIEHHBIX TIOKA3bIBAET XOPOIINE pE3yIbTaThI
[20][21].

HanOonee BBICOKMIT TIPOLEHT KIMHHUYECKOTO
BBI3JIOPOBJICHHST HAOJIIOAJICs B TPYMIE IAlUeHTOB
noxuioro Bo3pacra [22][23]. Oto dakt oObsicHIETCS
HECKOJNbKUMM npuunvHamu. IlepBas M oOCHOBHas —
obiuteparust  (Kacupukanus), W Kak CIEICTBHE
3alevyaThlBAaHUE YCThEB KOPHEBBIX KaHaloB [24].
Bropas — yMmeHpImIeHME KONWYECTBA JEHTHHHBIX

TpyOOUeK [25] U CyKEeHHEe UX TUAMETpPa, B pe3yabTaTe
9TOr0, MUKPOOPTaHU3MBI HE MOTYT NONACTh BHYTPb U
BBI3BATh PEKOHTAMUHALUIO. [26]

KopHeBrle KaHambl 3TOH BO3PACTHOW TPYIIIBI
TaKkXKe PEKOMEHIYIOT o0pabaThiBaTh, Kak B TpyTIe
MAIleHTOB CPETHEero BO3pacTa, HO O00s3aTeIbHO
Ha4WHasi C  KOBPOBOH  JOPOXKH  CTaJbHBIMHU
HHCTpyMeHTaMu. [15]

K cosxanenuto, Bo3HMKaeT W Apyras npoOiema,
XapakTepHas Uil 3TOM BO3PacTHOI Ipymmel — 3TO
MOSIBIICHNE BEPTUKAIBHOM TPEIMHBI KOpHS [27].

Kpome TOro, ckopocTs HapacTaHusl TpPEILIMH B
«crapom» KanbludurpoBaHHoM neHtrHe B 100 pas
OoJbIie, 9eM B «MOJ0A0M» [28]. DTOMY TaK:Ke MOKHO
COIIOCTAaBUTh C TEM, YTO TOXKWJIbIE MAIMEHTHI, JaIle,
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94eM MOJIOJIbIC, TIOABEPTAINCH yIAICHUIO 3y0OB, MoCie
JIEYEHUs1 KOPHEBBIX KAaHAJIOB.
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QUALITY OF LIFE OF THE WOMEN WITH BREAST ASYMMETRY, INFLUENCE OF
PERSONIFIED AUGMENTATION MAMOPLASTICS

Cnrocapes M.I.

Acnipanm kaghedpu xipypeii 3 Kypcom HeiOKIaoHoi ma cyOuHHol Xipypeii
Hayionanvuoeo Meouunoeo ynisepcumemy imeni O.0. Bozomonvys

Cycak AM.
Lokmop meduunux nayx, npoghecop,

3asedysau Kageopu xipypeii 3 Kypcom HegiOKIaoHoi ma cyOunHoi xXipypeii
Hayionanvruoeo Meouunoeo ynisepcumemy imeni O.0. Bozomonvys

Mapkynan JLIO.
Kanouoam meouunux nayx,

doyenm xkagedpu xipypeii 3 Kypcom HegiOKIaoHol ma cyOunHoi xipypeii
Hayionanvuozco Meduunoeo ynisepcumemy imeni O.0. bocomonvys

Abstract. Dissatisfaction with the appearance of the breast is the main factor that drives women to surgical

treatment. Breast asymmetry (BA) is a factor that can lead to a significant decrease in the health-related quality of
life (HRQoL) of women. However, until now, the HRQoL assessment for women with volumetric asymmetry
(VA) has not been performed, as has the impact on plastic surgery, including augmentation mammaoplasty (AM).

The aim. To evaluate the quality of life of women, in the case of volumetric asymmetry of the breast, and the
impact of personalized augmentation mammoplasty in the one-year postoperative period.

Materials and methods. 103 women were included in the study: the main group (MG) consisted of 53
women operated on for VA of the breast; reference group (RG) - 50 women in the general population. In both
groups, HRQoL was evaluated: in RG - once, in MG - twice (before surgery - MG1, and 12-15 months after
surgery - MG2).

Women of both groups did not differ statistically by mean age: in RG - 31.9 + 6.8 years, in MG - 33.2 £ 6.9
years; BMI: - 22.7 + 1.6 kg / m? vs. 23.9 + 1.7 kg / m?, respectively. In the RG, the average volume of the larger
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breast was 397.4 + 65.1 ml, in the MG - 410.2 + 59.6, p = 0.067; smaller breast, respectively, 367.4 £ 61.9 ml and
285.4 +42.8 ml, p <0.001. Absolute volume BA (AV BA) in RG was 30 = 15 ml in MG1 - 130.8 = 30.7 ml (p
<0.001); relative volume BA (RV BA): 7.6 = 3.9% and 31.9 + 4.9%, respectively (p <0.001). HRQoL assessment
was performed by the MOS SF-36 questionnaire. Removal of RV BA in the MG1 was performed using
submuscular augmentation mammoplasty (SAMP) with the same implant volume, the estimated value of which
was to reduce the RV BA to the population limits (from 0% to 19.3%).

Statistical analyses were performed using SPSS V.22.0 statistical software (IBM Corp). Descriptive statistics
including mean, SD and 95% CI were computed for continuous variables. Comparisons between groups were
made using t-tests for continuous data and y2 tests for categorical data, with Fisher’s exact test as appropriate.
Statistical significance was accepted at a p value of less than 0.05.

Results. In women with symptomatic RV BA (MG1), the mean value of the mental component summary
(MCS) averaged 28.7; 95% ClI: 27.0-30.5 vs 52.1; 95% CI: 50.6-53.7 in RG, p <0.001. The decrease in MCS in
MG1 was due to the smaller, compared to the RG, of the average values of all the scales that form it. At the same
time, there were no statistically significant differences in the average physical component summary (PCS) of the
group: in MG1 - 52.9; 95% Cl: 54.1-55.8, in RG - 53.5; 95% CI: 52.5-54.4.

After SAMP in MG2, the PKP value increased significantly by 22.4 (95% CI 20.2-24.7), p> 0.001 due to an
increase in values MCS such as "vitality" by 27.9 (95% CI 25.1 -30.8) points, "social functioning” - by 48.1 (95%
Cl 41.2-55.0) points, "role emotional” - by 29.6 (95% CI 22, 2-36,9) points, "mental health" - by 41,7 (95% CI
36,7-48,8) points. The average values of the PCS did not change significantly.

The HRQoL of women a year after the operation by the developed personalized SAMP did not differ
significantly from that of women of RG in all indicators of the SF-36 scale.

Conclusion The presence of symptomatic RV BA impairs women's HRQoL through scales that form a mental
component summary.

The use of personalized SAMP in women with VA of the breast can reduce the RV BA from 31.9 + 4.9% to
15.5 £2.2%. Removal of symptomatic RV BA improves the mental component summary by 22.4 (95% CI 20.2-
24.7).

The HRQoL of women a year after elimination of symptomatic RV BA by the developed personalized SAMP
was not significantly different from that of women of the reference group in all indicators of the SF-36 scale.

Pe3tome. He3anoBoJICHICTD 30BHIIIHIM BHIJISIOM IPyJel - OCHOBHUH YHMHHHMK, IO CHOHYKAa€ XIHOK 1O
OTIePaTUBHOTO JIIKyBaHHA. ACHUMETpis MOJOYHHX 3a703 (M3), € YMHHUKOM, SKHA MOXXE CIIPHYMHHUTH CYTTEBE
3HIKEHHS AKocTi KUTTA (S1XK) skiHOK. AJe moTernep OLiHKa SIKOCTI KUTTSA Yy JKiHOK 3 00’ eMHOI0 acumetpiero (OA)
M3 me Oyna mpoBeleHa, TaKk camoO, SK 1 BIDIMB Ha HEl IUIACTHYHUX OIEpaliid, 30KpeMa ayrMeHTaIliifHOl
MaMOIUTacTHKH (AM).

Meta po6otu. OWiHUTH SKICTh XHUTTS KIHOK, Y pa3i 006’€MHOT acHMeTpii MOJIOYHHX 3aJ103, Ta BIUIUB Ha HEl
nepcoHi(hiKoBaHOI ayrMEHTAIIIHOT MAMOILIACTUKH B OHOPIYHOMY MiCIs0TIepalliiHOMY Mepio/i.

Martepianu Ta MeToau KocaiazKeHns B nocmimkenns ysidnuto 103 sxinku: ocHoBHY Tpymy (OI') ckmanu 53
KIHKH, ipooniepoBanux 3 npuBoxy OA M3; pedepentny rpymy (PI') - 50 xiHok 3aranbHoi momyssiuii. B 060x
rpynax omuintoBanu SXK: B PI" — onHokpatHo, B OI' — nBiui (710 onepauii — OI'l, ta uepe3 12-15 micsuiB mics
omepaiiii- OI'2).

JKinku 000X TPYI CTATUCTAYHO HE BiAPI3HsUTUCS 3a cepenHiMm BikoM: B PT'- 31,946,8 poku, B OI" - 33,2+6,9
pokwm; IMT: - 22,7+1,6 kr/m kB ipotu 23,9+1,7 xr/m kB BignosigHo. B PI" cepenniit 06’em Oinpmioi M3 craHOBHB
397,4+65,1 mi, B OI' — 410,2+59,6, p =0,067; mermoi M3 BinnosigHo 367,4+61,9 M ta 285,4+42.8 mi, p <0,001.
AbcomrotHa OA M3 (AOM M3) B PI' cranoBmma 30+15,m B OI'l — 130,8+30,7 mu (p < 0,001); BimHOCHa OA
M3 (BOA M3): 7,643,9 % Ta 31,9+4,9 % Bignosigao (p < 0,001). Oniaky XK nmpoBoanimm MeTo1oM aHOHIMHOTO
aHKeTyBaHHs 3a Jonomoroto onutyBanbHuKa MOS SF-36. Ycynenns BOA M3 B OI'l npoBoaniu 3a A0IIOMOTOI0
cyOMyckyIsipHOT ayrmerTaniitnoi Mmamormiactuku (CAMIT) ogHakoBUME 32 00’ €MaMH IMITIAHTAMH, pO3paxoBaHa
BeMYKMHA SIKUX Maia 3meHmuTH BOA M3 o mex nomymsiiiinol Hopmu (Big 0 % mo 19,3 %).

AHaii3 OTpUMaHMX JaHMX BHUKOHYBAJIM 3 BHMKOPUTCTAHHSIM JUCKPUITHUBHOI CTaTUCTUKH, HOPIBHSHHS
cepelHIX 3Ha4YeHb 3MIHHMX 3a Jonomoroir U-kputepis Mana-YiTHI Ta TOpIBHSHHS YacTOK 3MIHHHMX 3a
nonomororo 2 ITipcona.

PesyabraTu pocaizpxkenns Y xiHok 3 cumnromHoro BOA M3 (OI'1) cepesiHe 3HaueHHs ICUXOJIOTIYHOTO
komitoHeHTy 3710poB’s (ITK3), cranoBuio B cepeaubomy 28,7; 95% JI: 27,0-30,5 nporu 52,1; 95% AI: 50,6-53,7
B PT', p<0,001. 3amxenns I1K3 B OI'l Oyno oOymoBieHO MeHIIMMHU, MopiBHSAHO 3 PI', cepenniMu 3HaueHHAMU
BCiX mIKaj, mo Horo ¢popMytoTs. BogHouac, 3a cepesHiM MOKa3HUKOM ()i3MYHOT0 KOMIIOHEHTY 370poB’st (PK3)
TPYIH CTaTUCTHYHO He BinpizuHsumces: B OI'l — 52,9; 95% JII: 54,1-55,8, 8 I'P - 53,5; 95% [1: 52,5-54,4.

Micns CAMII B OI'2 cyrTeBo 30imbmmnocs 3uadeHHs [1K3 Ha 22,4 (95 % I 20,2-24,7), p > 0,001 3aBasxu
30UTBIIICHHIO 3HAYCHHb TAKWX IOKAa3HUKIB, K '">KuUTTeBa akTuBHiCTH" Ha 27,9 (95 % I 25,1-30,8) Gamy,
"comianbHOTO (QyHKIioHyBaHHSI" — Ha 48,1 ( 95 % Ml 41,2-55,0) Gamy, "ponboBoro (yHKI[IOHYBaHHS, IO
obymoBiieHe eMotiitHuM ctanoM" — Ha 29,6 (95 % JII 22,2-36,9) 6any, "ncuxiunoro 3mopoB's” — Ha 41,7 (95 %
11 36,7-48,8) 6any. Cepenni 3nauerHs mokazanka ®K3 cyTreBo He 3MiHMIHCS.

SIK xiHOK 4epe3 pik micis ycyHeHHs1 cumnToMHOi BOA M3 3a po3pobnenoio nepconidikoBanoro CAMIIT
JIOCTOBIPHO HE BiJpi3HsIacs Bix Takol y sxiHOK PI" 3a Bcima mokasHukamu mkanu SF-36.
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BucnoBok HasBHicts cumnTomHoi BOA M3 moripurye sSKicThb JKUTTS JKIHOK 332 PaxyHOK 3HMDKCHHS
MOKa3HUKIB LIKaJ, 110 (HOPMYIOTH IICHXOJIOTTYHUH KOMIIOHEHT 3JJ0POB’S.

3actocyBanHs nepconigikoBaHoi CAMII y xinok 3 OA M3 nozBoisie 3menmmti BOA M3 3 31,9449 % no
15,542,2 %. Ycynenns cumntomaoi BOA M3 nokpariye NoKka3HHK NCHXOJIOTIYHOTO KOMIIOHEHTA 3/I0POB’S Ha

22,4 (95 % 11 20,2-24,7)

SIOK xiHOK wepes pik micnst ycyHeHHst cumntoMHOi BOA M3 3a po3pobnenoro nepconidikosanoro CAMII
JIOCTOBIpHO HE Bifpi3HAJNACA BiJ TaKol y )KiHOK pedepeHTHOI rpynH 3a BciMa moka3HuKamu mkainu SF-36.
Keywords Volume breast asymmetry, health-related quality of life, MOS SF-36 questionnaire, augmentation

mammoplasty.
Kurouosi cnosa O6’emna acumempiss MOIOYHUX

34103, AKICMb JHCUMMSA  NO8 A3aHA i3 300p08 M,

onumysanorhuk MOS SF-36, ayemenmayitina Mamoniacmuxda.

[ocTaHoBKa MpoO6JIEeMH.

He3an0BoseHICTh 30BHIMIHIM BUTJISIIOM TPYICH -
OCHOBHM{ YHMHHHK, @0 CIOHYKa€ JKIHOK [0
OMEpaTUBHOTO JIIKyBaHHA. Psmom  poboT  Oyno
MOKa3aHO, IO IUIACTUYHA XIPYprisi MOXE CYTTEBO
MOKPAIINUTH SKICTh JKUTTA JKIHOK 3 TillOIIIa3i€ro,
NTO30M Ta Timepruiazielo MoyoyHux 3amo3 [1-4].
[Mo3utuBHMIT edeKT OmepaTUBHOTO JIKYBaHHS, SKE
3a3BUYail, HE Ma€ TEPANCBTUYHUX AIbTCPHATHB,
BiIMIYA€THCSA MIOZ0 MCUXOCOIATBbHOTO Ta (Bi3UIHOTO
OmaromoyJus, M IBUIEHHS CaMOOIHKH,
CEeKCyaJIbHOCTI, 3MCHIIICHHS JICTIPECUBHOT
CHMITTOMATHKH Ta PO3JIa/iB XapyoBoi MOBEIIHKH [5]

I3 1968 p. BaXKIIMBOIO €CTETHYHOIO HPOOJIEMOIO,
sika NoTpeOye 0COOMBOT yBaru Ta JIIKyBaHHS BU3HAHO
ACHMETPII0 MOJIOUHHX 3a103 [6]. Acumerpis M3 - e
YiTKa BIIMIHHICTh Yy 30BHIIIHBOMY BHIUIAL (32
o0’emoMm,  ¢opmoro, po3mipoM  apeomn  abo
pO3TalIyBaHHAM Ha TPYIHIN KIITII) MDK IIPaBOIO Ta
nmiBoro M3. 3aranpHuil e(eKT moisarae B TOMY, IO
TPYAX BUTILIIAIOTH He30aIaHCOBAHUMHE OLTBIIOI a00
MEHIIIOI0 MipOI0, 10 HEMpUBaOIMBO [7].

Acumerpist M3, € YUHHHUKOM, SIKHA MOXE
CHPUYHUHUTH CYTTEBE 3HMUKCHHS SKOCTI JKUTTS JKIHOK
[8]. Ame moremep OIliHKA SIKOCTI JKUTTS y KIHOK 3
00’emHuor0 acumetpiero (OA) M3 He Oyna nmpoBejieHa,

TaK camo, SIK i BIUIMB Ha Hei IJIACTHYHMX Olepalii,
30KpeMa ayrMEHTAIIHHOT MAMOILTACTHKY.

Meta po6oTn. OUIHUTH SKICTh KUTTS XKIHOK, y
pasi 00’eMHOT acUMeTpii MOJIOYHHX 3aJ103, TA BIUIMB Ha

Hel nepcoHidpikoBaHo1 ayrMeHTanmuinHol
MaMOIDUIACTHKH B OJHOPIYHOMY MiCIIAOTEPAliiftHOMY
mepioi.

Marepiajin Ta MeTOAH J0CTiAKEHHS

Ile mnpononbHE IHTEpPBEHIIIHE OIHOLECHTPOBE
JOCIIIKSHHS 110 TUIY BHIIAJ0K — KOHTPOIIb, B IKOMY
npuiiasiin ydacte 103 kiaku. o OCHOBHOI Tpymun
(rpyma O) yBilinulo 53 kiHkKM, sKuX OyJ0
MPOOMEPOBAaHO 3 MPUBOAY OO0’€MHOI acuMeTpii
MOJIOYHHX 3aJ103, 10 pedepeHTHOI rpymH (rpyna P) - 50
KIHOK 3araibHOi momyJssmii. B 00ox rpymax
OLIIHIOBAJIM SIKICTh JKUTTS: B rpymi P — oqHOKpaTHO, B
rpymi O — aBivi (1o onepaii — rpymna O1, Ta uepe3 12-
15 micsaniB micins onepariii- rpyma 02).

JKinkn 000X Tpym CTATUCTHYHO HE Bigpi3HSIHCA
3a cepenHiM BikoM: B rpyti P - 31,946,8 pokwu, B rpymi
O - 33,2+6,9 poku, p=0,376 Ta IMT: B rpym P -
22,7+1,6 xr/m kB, B rpymi O - 23,9+1,7 xr/m kB, p =
0,312. Takox He OyJ0 BIIMIHHOCTEH MIX rpynamu y
BIJICOTKY IHOK, IIO rogyBaiu rpyasmu (p= 0,675),
Tabm. 1.

Tabmums 1
YacroTa JakTauiii :KiHOK B rpynax
I'pyna
KimpkicTh Bceboro
i~ Pedepentra OcHoBHa
JaKTaIii
Abc. % Abc. % Abc. %
He 6yio 6 12,0 4 75 10 9,7
1 32 64,0 31 58,5 63 61,2
2 10 20,0 15 28,3 25 24,3
3 2 4,0 3 5,7 5 4,9
Bcroro 50 100,0 53 100,0 103 100,0

006’em M3 y noonepariitauii i micisonepariiHui
nepiof; BU3HaYalIl aBTOPCHKUM MeTo1oM [9].

JKinkn 000X rpym CTATUCTHYHO HE BiIpi3HSAIHCA
3a cepemHiM 00’€éMOM MOJIOYHUX 3a103. Y >KIHOK
pedepentnoi rpymm cepemHiit  00’eM  OuIBIION
MOJIOYHO1 3a103u CTaHOBUB 397,4+65,1 My, y KiHOK
ocHoBHOI Tpymu — 410,2+59,6, p =0,067; menmoi
MOJIOYHOI 3aj03u BigmoBimHO 367,4+61,9 mn Ta
285,4+42.8 mi, p < 0,001.

OuiHKy BeJIMYMHH BiTHOCHOI 0OEMHOI acuMeTpii
(BOA) M3 mpoBoawid BiIIOBITHO 10 OTPHMAaHUMHU

panime manux [10]. 3rigHO IMX AaHUX y 3arajbHId
MOy JIAMIT JKiHOK BikoM Bif 18 mo 35 pokis, siki He
CTPaXIAOTh HA OKUPIHHA cepenHe 3HadeHHss BOA M3
cranoButh 13,3% + 6,1 %. Konusanus Bennuunn BOA
M3 Bix 13,3 % mo 19,3 % (M + SD) e Bapiantamu
nonyJsuiiHoT Hopmu; Bin 19,3 % 10 25,4 % (M + 2SD)
— BEpXHBOIO MEXEI0 HOPMHU, TToHAT 25,4 % - Takoro, 1Mo
nepeBuinye HopMmy. 3HadueHHs BOA M3 19,3 % Tta
OLTBIIIE BiTHOCHIIN JJO CHMIITOMHOT 00’ €MHOT acuMeTpil
M3. Amxe came I KiHKH HAIOJIATald Ha YCyHEHHI
HasiBHOI y HUX 00’ eMHOT acumetpii M3.
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VYcynenns BOA M3 y mnamientoxk rpymun O (menme 19,3 %); Vmz 1 - 00’em menmoi M3 no

3MIMCHIOBaIM 32  JIONOMOrOI0  cyOMycKyisapHOi  omepauii.

ayrMeHTalliiiHoi  Mamorulactuku.  [lpu oMy B cBoro uepry:

BCTaHOBJIIOBAJIM IIPOTE3U OAHAKOBOTro 00’emy. Taxmit

miaxigy oOyMOBIICHUH THM (HaKTOM, MO 301TBIICHHS Vmz2=(AOAM3*100 %) / 19,3 %

00’emy M3 (micas iX mpoTe3yBaHHS OIHAKOBUMH

TpoTe3aMK) Xo4a i He BIUIHBace Ha abcomotHy OA M3, Hampuknan, — sxmo  aGcomotsa — 06’emHa

HaToMicTh 3MeHIIye BitHocHYy OAM3. TakuM grHOM
micit CAMII i3 3acTocyBaHHSM IIEBHOTO 00’eMy
npote3y BOA M3 moxe mepeiTy 3 KaTeropii Takoi, mo
TIEPEBUIIly€ HOPMY JI0 KaTeropii Moy sIiiiHol HOpMH.

HeoOxigamii 06’€M iMITIaHTATy IS 3MCHIICHHS
icaytouoi BOA M3 no nonyssniiinoi Hopmu (Bix 0 %
1o 19,3 %) Bu3Havyanu 3a 7onoMororo Homorpamu [11]
a00 po3paxoByBaiH 3a GOPMYIIO0:

Vimmn = VM3 2 - VM3 1

acumetpis (AOA) M3 cranoBmna 80 wmi; TO
MiHIMaJIbHO HeOoOXimHuii 00’eM MeHmol M3 3amis
3MmeHmeHHss BOA M3 (menme 19,3 %) mae Oyt He
MeHIne Hixk 414,5 mi (80%100/19,3 = 414,5 mu). Sxuio
MeHIa 3a 00’emom M3 cranosuia 250 M1, TO IMILIaHT
Mae Oyt He MeHIIe Hix 165,5 mu (414,5 mi - 250 mor).

3a cepennimu 3HadeHHI AOA M3 ta BOA M3
rpymu cyTTeBoO Bimpisasumucs. Tak, AOA M3 y xkiHOK
pedepenTroi rpymu cranoBmia 30,0+15,4 My, y xiHOK
ocHOBHOI rpymn — 134,8+30,7 M, p<0,001; BOA M3
BiNOBiHO 7,643,9%, Ta 31,9+4,9%, p<0,001, Tabm. 2.

1€ Viymn — 00’eM imMmutanTa; Vs 2 - MiHIMAJIBHO
HeoOXximuuii 00’em M3 3amia 3Menmenas BOAM3
Tabmuns 2
OcHoBHi xapaktepuctuky rpynu P (n=50) ta rpynu O1 (n=53) rpyn
[Moka3Huk I'pyna Mean SD Min Max p
. P 31,9 6,8 19,0 47,0
Bik, poin ol 332 69 20,0 29,0 0376
P 22,7 1,6 20,1 26,6
IMT, xr/™m KB. ol 238 17 19.1 27.7 0,312
, . . P 3974 65,1 230,0 510,0
006’eM OinbII0T M3, MiI ol 41022 50.6 3050 5780 0,067
, . P 367,4 61,9 200,0 480,0
0O06’eM MeHII0i M3, M1 ol 2854 428 1990 407.0 < 0,001
P 30,0 15,4 50 60,0
AOA M3, ma ol 1308 30.7 79,0 178 <0001
P 7,6 3.9 1,3 179
0 ’ ) ’ )
BOAM3, % ol 31,9 49 214 441 <0,001

OuiHKy SIKOCTI JKHTTS IIPOBOAMINA METOJOM
AQHOHIMHOTO AHKETYBaHHS 3a JIOTIOMOT 0I0
Hecrierudivaoro onuryBansHUKa Medical Outcomes
Study Short Form (MOS SF-36), namani - SF-36)
aJIalITOBaHOTO Ha YKpaiHCbKy MoBY [12]. OOpoOka
pe3yJnbTaTiB aHKETyBaHHs MPOBOUIACH 3a
CreLiaJIbHUM aJrOPUTMOM, PO3POOJICHUM IS OLIHKH
sikocTi skuTTs 3a SF-36 [13].

Pe3ynbraTi mpencTaBiCHI Y BUIVIAII OLIHOK Yy
Oanax 3a 8 mkaiamu Je Oifbla OLiHKA BKa3ye Ha

Oinpmmii  piBeHb  gKocTi  KHUTTS.  KinmbKicHO
OLIIHIOBAJIVCS TaKi IIOKa3HUKH:

1. ®ismune  ¢yskuionyBanas  (Physical
Functioning - PF),

2. PompoBe (yHKIIOHYBaHHS, OOYMOBICHE

¢bismunnm cranom (Role-Physical Functioning - RP),

3. InrencusHicth 6010 (Bodily pain - BP),

4. 3arampamii ctaH 310poB's (General Health -
GH),

5. XKurresa akrusnicts (Vitality - VT).

6.  ComiaspHe  (YHKITIOHYBaHHS
Functioning - SF),

7. PomboBe (yHKIIIOHYBaHHSA, IO OOYyMOBIEHE
emorriiiaiuM cranom (Role-Emotional - RE),

8. Ilcuxiune 3p0poB's (Mental Health - MH).

(Social

kanu rpymyBaiu B ABa MOKa3HUKHU «(i3HIHHN
KoMnoHeHT 3710poB's» (Physical Component Summary
- PCS) sixmii ckitanaetbes 3 mokasHukiB mkan PF, RP,
BP, GH, Ta «nCHXOJOTiYHMIA KOMIIOHEHT 3IOpOB'S»

(Mental Component Summary - MCS), sxwuii
ckiamaeThes 3 mokasuukis mkan VT,, SF, RE, MH.
CratuctuuHy OOpOOKYy  OTpUMaHMX  JaHHUX

NPOBOJMIIM 32 JONOMOTOI CTAaTHCTHYHOTO IaKeTa
IBMSPPS  Statistics 22. BukoHyBajgu ONHUCOBY
(muckpunTHBHY) craTucTUKy. OliHKa HOPMAaJBHOCTI
PO3MOALTY 3MIHHHX MPOBEACHA 32 JOIOMOTOI0 TECTY
[amipo-Yinka. [TopiBHIHHS OBOX HE3aJECKHUX TPYII
32 OJHIEI0 KUIBKICHOIO O3HAKOI0 TPOBOJAMIHN 3
BHKOPHCTAHHSIM U-kpurepiro Manna-ViTHi,
TIOPIBHSAHHS TPYI 33 SKICHOIO O3HAKOIO MPOBOJMIN 3
BUKOpHCTaHHSIM Y2-kputepito Ilipcona. HynboBy
rimore3y piBHOCTI 3MiHHMX Bigxwisud rpu p <0,05.

Pe3yabTaTH 10CHiTKEeHHS

Sxicte xurTa XKiHOK Tpymu P Tta rpymm Ol
CYTTEBO BiIpi3HATACH 3a PAIOM MOKa3HHKIB. Tak, y
JKIHOK 3 CUMIITOMHOIO 00’€MHOI0 acHMeTpiero (Tpyma
Ol) cepenni 3HaYeHHA IIKAJN, [0 XapaKTePU3YIOTh
IICUXOJIOTIYHNN CTaH 3I0pOB’S OyNIH CTaTUCTUYIHO
3HAYMMO TipIINMU 33 Takl y peepeHTHil rpymi, TadJI.
3.
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Tabnuus 3
IMoka3HuKH SIKOCTI JKUTTH 32 Kaa010 SF-36 B rpymi P Ta rpyni O1
Tlokaz- I'pyna P (n=50) I'pyna O1 (n=53)
HHK Mean | 95% Cl Me Min | Max | Mean | 95%CI | Me Min | Max P
92,1- 91,4-
PF 93,1 955 95 85 100 92,6 037 95 85 100 0,234
72,1- 72,3-
RP 76,5 80.9 75 50 100 75,0 777 75 50 100 0,556
85,4- 86,8-
BP 89,1 928 100 62 100 90,3 939 100 60 100 0,633
75,9- 36,7-
GH 78,4 80.7 77 57 100 41,9 472 32 17 82 <0,001
72,6- 48,6-
VT 76,1 796 80 45 90 50,8 529 50 40 70 <0,001
79,9- 26,4-
SF 82,9 859 875 50 100 31,8 373 25 125 | 875 | <0,001
76,3- 48,3-
RE 82,4 836 100 33,3 100 52,8 574 66,7 | 333 | 66,7 | <0,001
77,3- 33,7-
MH 79,5 817 84 64 92 37,7 416 40 10 76,0 | <0,001
52,5- 54,1-
PCS 53,5 54.4 539 | 471 | 60,0 52,9 558 564 | 494 | 589 0,112
50,6- 27,0-
MCS 52,1 537 53,6 | 409 68 28,7 305 254 | 221 | 46,8 | <0,001

Takox y xiHok ['pymu Ol Bimmivanocs MeHIIe
CepelHe 3HAYCHHA IIOKAa3HWKa 3arajbHOTO CTaHy
3mopoB's (GH), saxuwit Hanmexuts A0 (i3mIHOTO
KOMIOHEeHTy 31mopoB’si: 89,1; 95% JI: 85,4-92,8 %
MOPIBHSHO 3 iHkamu rpynu P: 41,9; 95% JII: 36,7-
47,2, p<0,001.

HasgHicTh cuMnToMHOT 00’eMHOI acumeTpii M3
CYTTEBO MO3HAuMIOCh Ha moripmeHHi 50K, 30kpema
MCUXOJIOTIYHOTO KOMIIOHCHTY 3JI0POB’S, CEpEIHE
3Ha4eHHs skoro B rpyni Ol cTaHOBHB B CepeHbOMY
28,7; 95% AI: 27,0-30,5 mpotm 52,1; 95% AI: 50,6-
53,7 B tpymi P, p<0,001. Bomnouac, 3a cepenHiMm

MTOKa3HUKOM (Pi3UIHOTO KOMIIOHEHTY 3I0POB’S TPYITH
CTaTUCTHYHO He Biapi3Hsumcs: B rpymi O1 —52,9; 95%
AI: 54,1-55,8, B rpymi P - 53,5; 95% [I: 52,5-54,4.

I[Iix uwac CAMII xiHKaM BCTaHOBIIIOBAIN
OJTHAKOBI 3a PO3MIPOM IMIUIAHTU 3TiJHO HABEICHUX
paHinie po3paxyHKiB. MiHIManbHUI 00’€M iMIUIaHTa
CTaHOBUB 255 M, mMakcuManbhuii — 495 mi. lle He
3miamiIo 3HaueHHs AOA M3 ane CyTTEBO 3MEHIIUIO
TaKuil I[IBOBUI TOKA3HWKHK, K BigHOCHA 00’eMHa
acumetpist M3 3 31,9+4,9 % mo 15,5+£2,2 %, p = 0,001.
I[pu mpomy y Bcix xiHOK 3HaueHHSI BOA M3 He
nepesunryBaiio 19,0 %, tabax. 4.

Tab6muus 4

XapakTepucTuka 00’€MiB iMILIAHTIB Ta MOJIOYHHX 32J103 Y :KiHOK rpynu 02
ITokasuuk Mean SD Me Min Max
O0’eM IMILIAHTa, MJI 416,7 56,3 395 255 495
006’em GibIiol M3, Mt 836,7 90,4 856 570 973
0O0’em MeHmol M3, Mt 705,9 7,23 726 491 820
AOA M3, M 130,8 26,6 133 79 178
BOA M3, % 155 2,2 15,6 115 19,0

YcyHeHHs cumntoMHOI 00’eMHOT acumetpii M3
3HAYHO MOKPAIIMIO SIKICTh JKUTTS XKIHOK 32 PaXyHOK
JIOCTOBIPHOTO  30UIBIIEHHS  CEpPEIHIX  3HA4YEHb
MOKa3HWKIB, 10  (GOPMYIOTh  INCUXOJOTIYHHIT
KOMITOHEHT 3JI0POB’ .

Tak, cepemHe 3HAYeHHS TIOKa3HUKAa 'KHUTTEBA
akTHBHICTB" 30imbmmIocs Ha 27,9 (95 % M1 25,1-30,8)

Oany, "comiamsHoro (¢yHKmioHyBaHHs" — Ha 48,1 ( 95
% M1 41,2-55,0) 6any, "posiapoBoro (GyHKIIIOHYBaHHS,
110 o0yMoBJIeHe eMotliiHuM cranoM" — Ha 29,6 (95 %
Al 22,2-36,9) 6any, "ncuxigroro 3aopos's" — Ha 41,7
95 % I 36,7-48,8) Oamy, Takok 301IBIIHIIOCS
3HAUEHHS TICUXOJIOTIYHOTO KOMIIOHEHTa 37I0pOB’Sl Ha

22,4 (95 % JII 20,2-24,7), Bei p > 0,001. puc. 1.
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Puc. 1. 3minu cepeonix 3nauenv nokasnuxie wikamu SF-36 uepes pix niciist yCyHeHHSI CUMIMOMHOL
00 emnoi acumempii M3 (Mean, 95 % CI).

CepeaHi 3Ha4YeHHS IIOKa3HHUKIB  (i3UYHOTO
KOMIIOHEHTY 3JI0POB’sl CYTTEBO HE 3MIHWIIUCS 3a
BUKJIIOYEHHSIM 3HaYCHHS [TOKa3HUKA 3arajJbHOTO CTaHy
310poB'st, skuit 30inpmuBcs Ha 34,2 (95 % I 28,3-
40,1) 6amy, p > 0,001, puc. 1.
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SIKICTh KUTTS JKIHOK uepe3 piK Micisl YCyHEHHs
CHUMIITOMHOT BOAM3 3a PO3p0o0IICHOIO
epcoHiiKoBaHOO CAMII JTIOCTOBIPHO HE
Bifpi3HsUIacs Bif Takol y JKiHOK rpymu P 3a Bcima
nokazHukamu mkanu SF-36, puc. 2.

M [pyna P
M [pyna 02

2,9 82,4 80,5 795777

I

Puc. 2. loka3znuxu skocmi scummst 3a wKaion SF -36 6 epyni P ma epyni 02.

Jduckycis

AnaroMiuHa Ta (yHKLIOHAJIbHA AacCUMETPIs €
XapakTepHOI  PHCOK  JIIOACkKoro  tima  [14].
Pesynbratrn 3D-ckaHyBaHHS IOKa3anW, IO KOIHA
JKIHKa HE Ma€ Mapy aOCOJIIOTHO CUMETPHYHHX TpyAeH
[15]. Amnamoriyai pmani orpumani 1npu 4D

¢dororpadiuHOMy aHali3i, SIKMH BCTAHOBHB HasIBHICTDH
IIEBHOTO CTYyINeHI0 acuMmerpii rpyaeit y 100% i3 117
00CTeXeHHX KIHOK [16]. ACUMETpisi CTOCYETBCS BCIiX
napaMmeTpiB rpyJed, Ha sKi 3BEpTalOTh yBary
IUIACTUYHI XIPypry Ta KIHKH: PIBEHb PO3TallyBaHHS
COCKIB, BiJICTaHb BiJl COCKIB JI0 CEPEAHBOI JIiHil, piBeHb
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posTamryBaHHs iH(ppamMamapHOI CKIaJKH, LIUPHUHU
OCHOBH 1 BUCOTH TPOEKLIi rpyae, Ta 00’emy rpyaei
[15, 17]. BcranoBaeHo, 1mo 63% »KiHOK Majau OibIire
oJHOTO THITy acuMmeTpii [18].

Hani mogpo wactrorn OAM3 B momysmsuii
PI3HATBCS 1 3aleXaTh BiJl METOMy ii JIarHOCTHKH Ta
kputepiis ouinku. R. J. Rohrich Ta ciBaBT. Ha mixcTasi
tdotorpadiii momogrmx 3amo3 100 SKiHOK, SKHX
TOTyBaJIM A0  ayrMEHTallifHOI  MaMOIUIACTHUKH
MOBITOMMIIN TIPO acuMeTpito 06’ emy M3 y 44 % [18]
C. Liu Ta cmiBaBT. BHKOPHCTOBYIOUH TEXHIKY
TPUBHMIPHOTO  CKaHyBaHHSI Yy  aHAJOTiYHOTO
KOHTHHTEHTY iHOK BusBiin OAM3 y 76 %. [15]. L.
Cruz [19] BHKOPHCTOBYIOYM AaHTPONOMETPUYHUI
meron BusiBuB OAM3 (monan 20 min) y 42 — 47 %
criocTepexeHHsIX. [Ipy IboMy Pi3HUIS MK CepeaHIMU
3HaueHHAMH (M £ SD) 06’emiB M3 cranoBuia Bijg (57
+ 50) mo (98,5 + 50,0) mu Ta Oynma OumbmIo0 y pasi
rinepmacrii. I'pyna aBtopiB [20], mpoaHamizyBaBIIN
pe3ynbTaTé JiKyBaHHS 344 JKIHOK, SKHM BHKOHAHO
penyKLiiiHy MaMOIIIACTHKY, JIHIIIN BUCHOBKY, IO Y
20 % 3 aux 6yaa OAM3 monan 200 mur.

Busnauenns crymens OAM3 Ta BigxwieHHS ii
3Ha4eHb BiJ| MOIMYJISAIIHHOI HOPMHU SIK JI0, TaK 1 IMiCIs
omepariii Ha M3, Mae IOPUINYHO-TIPABOBE 3HAYCHHS,
amke YHUKHYTH OAMS3 micis ecTeTHYHHX Omepartiit
Maibke HeMOXuHBO [21], a Cy0’€KTHBHE CTaBIICHHS
Mali€HTOK JI0 HaBITh HE3HAYHOT acUMETpii Moxe OyTH
BKpaif HeratuBHUM [19].

Hammmu  momepemHiMm — pobotamu  Oyio
MOKa3aHo, IO y KiHOK Bix 18 mo 35 pokis, sxi He
cTpaxknanmd Ha oxupiHaa, AOA M3 BusABIA€TBCT y
99,0 % BumaakiB. AOCOTIOTHA Pi3HULA MK 00’ €eMaMu
TpaBoi 1 JIiBOT 3aJI03H CTAHOBUTH B cepeanboMy (39,1 £
1,6) M1 a BOA M3 - (13,3 £ 0,4) % (8ix 0 1o 30,0 %)
[10]. IpyHTyrOUMCh HA CTATHCTHYHHX 3aKOHAX MO0
HOPMAJILHOTO PO3MOIiTy HMOBIPHOCTEH BHITAJKOBOT
BEJHUYHMHHU, BBAXKAIOTh, 1[0 3HaUYeHHs BigHocHOT OAM3
noHas 25,4 % € BIAXWJICHHSM BiJi HOpDMH BapirOBaHHs
MOKa3HMKA 1 crocTepiraeThest y S5 % kiHOK., [HTepBa
Bix 19,3 mo 25,4 %, skuii cnocTepiraeThest y OIM3BKO
27 % >IHOK, MOXKHa PO3IVIAAATH SIK BEPXHIO MEXY
HOPMU.

B miteparypi ycynenns OAM3 3a momomororo
AM vy TmamieHTOK, MmO HE MamTh nroly M3
MPE/ICTABIICHO JIeKITbKOMa T /IXO1aMHU: 3
BUKOPDHCTaHHSIM PpI3HUX 3a 00’€éMOM TIpOTE3iB; 3
BUKOPHCTAHHSIM OJIHAKOBHMX 3a 00’€MOM IIPOTE3iB Ta
minodiminrom MeHmoi M3, 3 BHKOPUCTaHHSIM
OJIHAKOBHX 3a 00’€MOM TIPOTE3iB Ta PEAYKIIE
Ooinpmoi M3 [22, 23]. Bcei ui Meroauku Oyiu
cupsiMoBaHI Ha ycyHeHHs abcomotHoi OAM3. Mu
BBa)Ka€MO, 1[0 y OUIBIIOCTI BUITAJKIB IS OTPHUMAaHHS
MO3UTHBHOTO e(eKTy omneparii Ta MOKpameHHs STKOCTI
JKUTTSL OKIHOK JIOCTaTHBO 3MEHIIUTH ITOKa3HUKH
BigHOCHOT OAM3 10 Mex momyisiiitaol Hopmu. Lle
MOXJIMBO JIOCSATHYTH 33 PO3pO0JIEHM HaMH MiJIX0JI0M
BUKOPUCTOBYIOUH OIHAKOBI 3a PO3MIpOM IMILIaHTH,
O BAXIWBO JUIS 3amo0iraHHs B TOJATBIIOMY
acumertpii popmu M3 [11].

3acTocyBaHHS nepcoHiikoBaHO1 CAMII
no3sonauno 3meHmmTd BOA M3 3 31,9449 % no

15,522 %, p 0,001. YcyHeHHS CUMOTOMHOT
00’emHoOi acumerpii M3 3HaYHO MOKPALIMIO SKICTh
KHTTS JKIHOK 32 PaxyHOK JOCTOBIPHOTO 30iJbLICHHS
CepelHiX 3Ha4YeHb IOKA3HUKIB, L0 (QOPMYIOTh
TICUXOJIOTIYHUH KOMIOHEHT 370poB’s. Tak, ceperHe
3HAQUEHHs  TIOKa3HMKa  ")KUTT€BA  aKTUBHICTH"
30umpmmmocs Ha 27,9 (95 % Al 25,1-30,8) Gamy,
"comianpHOTO (yHKIioHYBaHHSI" — Ha 48,1 (1 95 % /I
41,2-55,0) OGamy, "pompoBoro (pyHKIIIOHYBaHHS, MIO
oOymoBieHe emoriitHuM craHoM" — Ha 29,6 (95 % [
22,2-36,9) bairy, "ncuxigHoro 3mopos's" — Ha 41,7 (95
% I 36,7-48,8) Gaimy, TakoX 30UTBIIIIIOCS 3HAYCHHS
MICUXOJIOTIYHOTO KOMITOHEHTA 310poB’s Ha 22,4 (95 %
J120,2-24,7), Bci p > 0,001.

Slkmio no omeparii SKiCTh KUTTA KiHOK 3 OAM3
Oyna ripmor HiX B pedepeHTHiH Tpymi 3a BciMa
TIOKa3HUKaMHU LIKaj, 110 XapaKTepu3yloTh
MICUXOJIOTIYHMNN  CTaH  370pOB’S 1  TIOKa3HUKA
3aranpHOTO craHy 310poB's (GH), sxwif HaJNeXHuTh 10
(i3MIHOTO KOMIIOHEHTY 3[I0POB’S, TO 4epe3 piK Mmicis
orreparii BOHHU JTOCTOBIPHO HE BiIPi3HSITUCS Bi TAKHX
Yy XKIHOK pedepeHTHOi IpynH 3a BCiMa MOKa3HHKAMHU
mrxanu SF-36.

YacTKoBe IMMOKPAILEHHS SKOCTI )KUTTS ONIEPOBAHMX
XKIHOK MOkHa moscHuUTH BHeckoM AMII. Kinbka
MO3JOBKHIX JOCTII)KEHb MOKa3alu, M0 30iIbIIEeHHS
M3  migBuIye TCHXOCOLiajbHE 1 CEKCyalbHe
Onaronoiyydds OKIHOK, IX CaMOOIHKY, 3MEHIIYE
JCTIPECUBHY CHMOTOMATHKY 1 pO3JIaJud Xap4oBoi
moBeMiHKH [1, 24-26 ]. Ane e cTocyBanocs XiHOK, Y
SKUX HEHNOCTAaTHIH, 3a iX OyMKoio po3mip M3,
CTBOPIOBAaB IIEPEIIKOAN A0 OTPUMAHHS HOPMAIBHOL

SK, ma BiAMIHY BiI MaHOTO JOCTIKCHHS €
npuunHO0 3HWKeHHs SDK Oyma came 00’emHa
acumerpis M3.

JlaHe JOCHiKEHHS Ma€e TEeBHI OOMEXEHHS, 0
SKMX MOJKHA BIJTHECTH BiJHOCHO HEBEJIHKY KiJIbKIiCTh
NAII€EHTOK, iX OOCTEeXEHHS B OIHOMY LEHTPI.
Be3yMOBHO, JMUCKYCIMHUM 3aJIUIIAETHCS MHUTAHHS YU
JIOCTaTHRO YCYHEHHS BiIHOCHOI 00’€MHOI acuMmeTpii
M3 (a He abCONOTHOI) HUIAXOM ayrMeHrarii M3 mo
CepelHIX MOMYJMIHHNX 3HAYeHb, U1 TOKPAICHHS
SIKOCTI KUTTS KiHOK. Halll 7oCBij CBITUUTH, 110 TaKUi
MiAX1, TIepeBaraMu sIKOTO € IMepcoHiikoBaHUI BUOIp
caMe OJIHAaKOBMX 3a 00’€MOM IMIUIaHTIB 000X M3,
3a0e3nedye y BigJaJIeHOMY OIHOPIYHOMY Tepioni
CYTTEBE TMOKPAIICHHS SKOCTI KUTTSI KIHOK ITOPiIBHSHO
3 JI0OMEpaLiiHIM Ta TAKUM, IO HE BiPI3HIETHCS Bif
pedepeHTHUX 3HAYCHb.

BuchHoBok

Haseuicte cumnromaoi BOA M3  moripuiye
SIKICTh JKUTTS KIHOK 32 paXyHOK IIKaJI, 0 HOpPMYyIOTh
MICUXOJIOTIYHU I KOMIIOHEHT 3JIOPOB’SI.

3actocyBanns nepcoHidikoanoi CAMII y xinok
3 OA M3 go3pousie 3menmutd BOA M3 3 31,9+4,9 %
no 15,5422 %. VYcynenns cumnromMHoi BOA M3
MOKpAIIye IMOKAa3HUK IICHXOJOTIYHOTO KOMIIOHEHTa
3nmopoB’s Ha 22,4 (95 % Ml 20,2-24,7) 3a paxyHOK
30UTBIIICHHS CePE/IHIX 3HAYCHHD MOKA3HHUKA "KUTTEBA
aktuBHicT" Ha 27,9 (95 % I 25,1-30,8) Oamy,
"comianpHOTO QyHKIIOHYBaHHA" — Ha 48,1 (95 % I
41,2-55,0) Gamy, "posiboBOro (GyHKI[IOHYBaHHS, IO
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o0ymoBIieHe eMouiiiHuM cranoM" — Ha 29,6 (95 % 1
22,2-36,9) bany, "ncuxiunoro 3mopos's" — Ha 41,7 (95
% 1 36,7-48,8) 6any, Bci p > 0,001.

SIOK xiHOK uepe3 pik micisl yCyHEeHHSI CUMIITOMHOT
BOA M3 3a po3pobaeHoro nepconidikoBanoro CAMIT
JOCTOBIPHO He Bipi3HSIAcsA Big Takoi y IKIHOK
pedepeHTHOI TpynH 3a BciMa moka3HUKamMu mkamu SF-
36.
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KMMHYECHKME HAVKH

Hooupa Maxcymosna Mamamxkynoea

Kanouoam xumuueckux nayk, cmpawiuii Hay4Huli COmpyOHUK

Hnemumyma xumuu pacmumenshuix sewgecms um. axkao. C.FO. FOnycosa AH PY3,
Xaiipynna Mamaouesuu booaxynos

Kanouoam xumuueckux nayk, cmpawiuii Hay4Hulii COmpyOHUK

Hucmumyma xumuu pacmumenshuix sewgecms um. axkao. C.FO. FOnycosa AH PY3
IHapeuna Akmansconosna Hypmaxmaoosa

Loxmopanm Tawikenmckozo 20cyo0apcmeenHo20 azpapHozo yHueepcumema
Hasupa Kyopamosena Xuouposa

Kanouoam xumuyeckux nayx, cmpawiuti Hay4wii compyoHux

Hnuemumyma xumuu pacmumenvhoix seuwgecms um. axad. C.FO. FOunycosa AH PY3
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COMPONENTS OF THE UNSAPONIFIABLE FRACTION THE LEAVES OF THE PLANT
LIRIODENDRON TULIPIFERA L.

Annotauus. [IpoBeaens! uccnenoBanus mo u3ydeHuro nonumnpenosos (I1I1) mucTeeB KyIbTUBUPOBAHHOTO
pactenust Liriodendron tulipifera L., mnpouspacraromieii oasuce Tamkenta. OrmnpeneneH CcocTaB
TMOJUIIPEHOJITOMOJIOTOB n Apyrue KOMIIOHCHTbBI HEOMBIISIEMOH (bpalcupm MIPUMEHECHUEM MEeToaa
razoxpomarorpaduueckoro macc-cnekrpomerpuu '’ X/MC.

Abstract. Studies have been carried out to study the polyprenols (PP) of the leaves of a cultivated plant
Liriodendron tulipifera L., a growing oasis of Tashkent. The composition of polyprenolgomologists and other
components of the unsaponifiable fraction were determined using the GC / MS method of gas chromatographic
mass spectrometry.

Kmioueswie crosa: Liriodendron tulipifera L., rucmusi, neomvlisemasn pparyus, nonunpenonvl, KOMROHEHMbL.

Key word: Liriodendron tulipifera L, leaves, unsaponifiable fraction, polyprenols, components.

Liriodendron tulipifera L. — TronpmaHoBoe — cOOOIIEHWM MNPUBEACHBI, JAHHbIE [0 H3yYEHHE
nepeBo ceM. Magnoliaceae siBisteTcst OHUM M3 cCaMbIX ~ KOMITOHEHTHOrO — cocraBa JicTheB  Liriodendron
KPYIHBIX IeKOPATHBHBIX J€PEBhEB, cuntarorcsa onaum  tulipifera L.- TIOJILIIAHOBOTO JiepeBa,
U3 CcaMblX MEJIOHOCHBIX pacTeHuil. B mpupozme  mpouspacTaroliero Ha TeppuTopuM I. TallkeHTa.
OpEJCTaBIeH [BYMsS BHIAMH, OJWH W3 KOTOPbIX  M3BECTHO, YTO  MOJMHU3ONPCHOWABI  SIBIISIOTCSI

npouspactaet B CeBepHOll AMepuke, apyroi - B Kurae
[1, c¢.98]. Kutaiickuii Bua 6ojee TEIIOMOOUB U MEHEE
JIEKOpaTUBEH, OTIMYaeTCs OT  aMEPUKAHCKOIo
POZACTBEHHNKA 00Jiee MENKHMH JINCTBIMH M JKEJTO-
3eJI€HBIMM LBeTKaMHu. [I3BeCTHO, 4YTO pacTeHue
COJICPXHUT IIONYJBHEOJ, CEPACYHbIE TJIMKO3UIBI,
KaJHKONTEPUH, CECKBUTEPIICHOWABI, TeCHOH. JINCThs
colepXaT n-ajKaHbl, JyIleaHoN, Jymneod. LIBeTsr
conepxar roccuron, kemdepon u pyruH. L[BeTsl u
KOpoOOUKHM  copepkaT  HHUTMEHTBHI,  TJIMKO3WABI,
KBEpIETHUH, TOCCUIIUTHH U OeTa-curoctepon [2,c.565].
CemMmeHa coaepaar >xupHoe Macio [3,c.149]. B nanaom

KOMITIOHEHTaMU HeUTpasibHOM yacTu pacteHuil [4]. B
MPUPOJIE OHU PACIPOCTPAHEHBI B 3€JIEHBIX YaCTAX B
BHJIE CMECH MOJMIPEHWITOMOJIOIOB, B OCHOBHOM B
JIMCThSIX pacTeHuil. B opranusme uenoBeka OHU
CKOHIICHTPUPOBAHBI B MOHKETYIOUHOM *Kelie3e, MO3re,
cep/ile, CeJe3eHKe U JIPYTrux TKaHsAX. B meauuuHckon
MPaKTUKE MIUPOKO TPUMEHSIOTCS TMpemnapaThl Ha
ocHOoBe  monunpeHonoB, @ocmpennn, Pompen,
CuronpeH ¥  MHOTOYHCIICHHBIE  OHOJIOTHYECKH
akTuBHBIe Jo00aBku [5,c.108; 6,c.30]. Iloabckue
y4eHble TPUIMCHIBAECT TMOJHUMNpPEHoJaM — (HakTop
aneranTHoctu [7,c.211].
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W3 BBICYIICHHBIX B TEHH JIMCTHEB M IBETKOB
TIOJIIIAHOBOTO ~ JI€peBa, COOpaHHBIX B  IEPUOJ
CO3peBaHMs MO paHee pa3pabOTaHHOI MeToauKe
[8,c.105], BblmeneHa neomsbiasieMas Qpaxuus (HD),
CoJIepaKaHUe KOTOPBIX cocTaBisteT 4,6% OT BO3LyIIHO-
cyxoit maccel. M3 Heombuisiemor ¢pakiuu (HD) c
MIOMOIIBIO0 KOJIOHOYHOH XpOMAaToOTrpaduu BBIICICHBI U
UeHTU(UIUPOBAHBI TOJUNIPEHOIBI. ['oMonorndeckuit
COCTaB WX OIpenessuin, kak ommcaHo [9, c.833], ¢
TMPUMEHEHHEM  BBICOKOI()()EKTUBHONW  KHUAKOCTHOM
xpomarorpadun. Beixon mommmpeHonpHOHN (pakmmn
coctasui 0,56 T (12,17% ot HEoMbLIsIEMOH (ppakuny 1
0,56% oT BO3AYIIHO CyXOHM Macchl) ¢ COAEpKAHUEM
MOJIUIIPEHOJIOB 96,8%. Onpenenenue
TOMOJIOTHYECKOTO COCTaBa MOJIMIIPEHOJIOB MPOBOANIN
Ha xpomarorpade Agilent Technologies -1100 Ha
kosonke 0.46x150 mm Eclipse XDB-C-18. [ToaBmxHas
¢aza: rpaguentHas 0-20 mun 0-75% B; 20-25 mun 75-
100%B; 25-30 mun 100-0%B, cxopocts notoka 0.75
Mi/mMuH, Bpemst aHanmza 30 muH. Cucrema A - cMech
MeTaHod - Boaa 9:1(v/v), B - meTaHON-TreKcaH-H30-
nponanon - 2:1:1. IIpoduis xpomarorpadhuu cHUMAIH
npu 210 HM. KosnyecTBO MNPEHOJOB OMpenesuin
OTHOCHUTEIIEHO XpOMaTOrpaMMmbl CTaH/IapTHOTO
o0pa3lla 10 COOTHOLICHHIO IUIOMAAEH IHKOB C
nomomipto mporpammsl  Agilent  Chemstation. B
KayecTBE CTaHJapTa HCIOJIb30BANIN IOJUIPEHOIBI
mucteeB - Rhus coraria- [9, c¢.832]. Pesynbrarst
aHal3a IMOKa3ajld, 4YTO TOJHUIPEHOJIb! JIUCTHEB
Liriodendron tulipifera L. B cBoeit Mmonekyse
coneprkat 10-13 M30NpPEHOBBIX EAUHUII U COCTABIISIOT
13,6%; 38,4%; 40,2%; 7,8%, T.e. B HUX JOMUHUPYIOT
JIOIeKa- U YH/IEKaIpPEeHOJIbI.

WneHTnduKanuio  MOJMIPEHOJIOB  JIMCTHEB
TIOJILIIAHOBOT'O JIepeBa IMPOBOJWIM C IPUMEHCHHEM
UK-, H C SAMP—cnekTpockonuu U Macc-
CIIEKTPOMETPHH.

B UK- cnextpe (v,cm™t) nonunpeHosnos umerorcs
ClIeTyIolIHe XapaKTepHbIe MOoJI0Ck noromenus: 3536
-cBOOOIHAs THOpOKCHIbHas rpymma, 2922 ~C-H
CH2,CHs-rpymmsl, 2850 -C-H CHa-, 1666 -C=C-, 1449
-CHs, CH2 rpynm, 1379 -C-H CHa- rpynmsi, 1000- C-O
(CH=CH-CH,-OH), 837- C-H (CH,-C(CH3)=CH-CHy)

¢parmeHTa.

B 'H SMP- cnekTpanbHble XapaKTePUCTHKH
MOJIMIIPEHOJIOB  COOTBETCTBYIOT ~ JIUTEPATYPHBIM
nanaeM [10,¢.328;11,¢.372].

OcranpHple  komroHeHTHl ~ H®  numcteeB
Liriodendron tulipifera L. weTtunupoBamu 1o

Metoguke [12,c. 993] u m3yyanu c NpUMEHEHHEM
I'X/MC na npu6ope Agilent 7890 GC — 5975 MSD na
KaMUILIpHOW KBapiueBoil komorke HP-5 MS (30m x
250mMkM X 0.25MkM) ©e3  JOMOJIHUTEIBHOTO
¢pakronnpoBanus. ['a3-HOCHTENb — FeNuid, CKOPOCTh
moroka | mu/muH. [13, . 489] TemnepaTypa KOJOHKA
—1pu 50 °C yzaeprkanu 2 MUH, 3aTeM CO CKOPOCThio 10
°C/muH HarpeBanu 1o 220°C u ynepxanu 6 MHH, CO
ckopoctbio 15°C/mun no 290°C u yaepxkanu 15 muH.
BBomumsblii 06beM mpoObl 1 Mk Wpentnduxanuns
BEIIECTB OCHOBaHa Ha CPAaBHEHHU XapaKTEPHCTHK
Macc-CIeKTPOB C JaHHBIMH AJIEKTPOHHBIX OHOJIMOTEK
NISTO8.L. u WB8NO5ST. HMupekcet Kopaua KI
MOCYUTaHl B  cooTrBeTcTBUM C [14, ¢.969].
[NomydeHnbIe aHHBIEC TPUBEICHBI B Ta0M. 1.

Tab6muma 1.
Komnonentsl H® auctbes Liriodendron tulipifera L.
Ne KoMIoHeHTbI RI Coneprkanue, %
Crupon 902 0.5
Kymon 930 0.1
N-meTunaulyTrnnaMuH 948 0.2
He nnentuduimpoBaHo 991 2.0
L-nmimoneH 1039 0.1
2,3,6-tpumerui-1,5-rentaaueH 1062 CIL
TpuOyTunamun 1207 18.6
MeruiiekoHaT 1330 CIL
B-Enemen 1403 04
Tpanc- KaprodriuieHoKeH T 1422 0.1
MeTtmioBbli 3¢up 9-0cOHOHAHOHOBOH KHCIIOTHI 1443 0.1
Tpanc-I'epanumnarieTon 1459 0.2
Eudesma-1,4(15),11-triene 1490 0.2
MeTHIIOBBIH 10JIEKAHOBOH KHCIIOTHI 1528 1.0
JIMTUIpOaK THHH MO 1547 0.3
TpaHc -HepoImaoI 1576 11
KapuoduiuieHokcHs 1595 0.6
ApomMaJIeHIPEHOKCH]L 1676 0.6
MeTuioBbIi 3hUp MUPUCTHHOBOM KHUCIIOTHI 1739 3.0
I'excarmapodapHe3nuIaleToH 1848 0.2
MeTuioBbIi 3(hHp MATbMUTHHOBON KHCIIOTHI 1930 158
MeTuiioBbIi 3(Hp JIMHOJIEHOBOH KUCIIOTHI 2103 36.5
®duron 2120 16.7
98.3

ci. <0.1
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Kak BUIHO IaHHBIX, NPUBEICHHBIX TaOyuue 1,
OCHOBHBIMH KOMITIOHeHTaMU H® sBIISIOTCS METHIIOBBIE
3¢upsl NMaTbMUTHHOBOH (25,93%) W nuHOJIECHOBOMN
(25.53%) u mupuctunoBoii(5.71%) kucnor. Kpome
HUX WACHTUQHUIMPOBaHBI eme 16 coenuHEHUM,
KOTOpBIC JUIA JAHHOTO BHIA CHIPbS HE OBUIN M3BECTHEI
B yutepartype. CopepxaHue MUHOPHBIX KOMIIOHEHTOB,
TaKAX Kak TepaHwianeToH, 4S- mmmoneH, 1,3,5,7-
IUKIOOKTATeTpacH, [- eleMeHa, KapHOo(IDICHa,
JUTHOPOAKTHHUANONNAA ¥ ¢HUTOIa B CMECH
cocraBsieT B oomem 2.8% ot cymmsr HO.

Beigenenue JKCTPAKTHBHOM CyMMBI.
BosnymHo-cyxue JIUCTbS pacTeHust (100r)
u3Menpuanmu 1o creneHn nomona  2.0-3.0  wmwm,
akcTparupoBasid 96%-HbIM 3TUIIOBBIM cHpTOM (4 X
600 my1) MeTOIOM HacTaWBaHuA B TeueHue 12, §, 6, 6
yacoB.  OOBeIMHSNIM  CIHPTOBBIE  DKCTPAKTHI,
PacTBOPUTENH OTTOHSUIN NPU TOHMKEHHOM JIaBJICHHU.
B pesymprare momydmim 26.8 T 3KCTPAKTHUBHBIX
BeiectB (26.8% ot Bo3aymiHo cyxoil Maccel — BCM)
pacTeHus.

Bbigenenne neompblisieMoilt ppaxuuu. K 20 r
CYMMBI 3KCTPAKTUBHBIX BELIECTB NOOABISLIH 78 M
50%-n0ro BogHOTO pactBopa KOH, 500 M 96%-HoTO
3TUIIOBOTO CIMPTa, 36M1 Bojibl, 200MI1 TEeTposIeHOTO
adupa, mocjae 4Yero IepeMelInBalid C I[OMOIIBIO
marHuTHO# Memanku (120 o6/mMuH) B TeueHue 3 4.
OKCTparupoBaiyd TPEXKpaTHO. 3aTeM 3KCTPaKThI
00BEANHSITY ¥ IEPEHOCUIIN Ha CUTEIbHYI0 BOPOHKY.
[lerponeitHo-3¢UpHbIE  BBITSOKKH ~ OOBEOWHSIN U
MpoMbIBasId Bojoi 1o pH=7. PacTBopuTenb OTroHAIN
Ha POTOPHOM HcHapurTesne. BBIXox HEOMBUIIEMOM
¢pakum coctaBiuser 4,6 % OT BO3AYHIHO-CYyXOH
MaccCHl.

Bbigenenne mnojunpenoioB u3 cymmbl H®.
Cymmy H® (0,9 r) pazmensim Ha xononke. KomoHka
muamerpom 2,0x105 cM; B KkadecTBe ancopOeHTa
ucnons3oBaan  cunmkarens KCK  100/250 wer,
COOTHOILIEHHE aZicopOeHTa K KCTpakTy 30:1, amoeHT
nerposieitnpiid  3¢up:  xymopodopm  100:0-100:25.
CobGupainu o 50 mi 120 dpaxunii. Ppakuun 100-102
COJIeprKalll TIOJIMIIPEHONbI, nX 00beauHsu. Brixon
0,20 r 22,4 % ot cymmbr H® ¢ comepxxanmem I1I1
95,2%.

OnpeaeneHne  rOMOJOrHYECKOr0  COCTABA
NOJIMIPEHOJIOB. ®pakuuu AHATIU3UPOBAIIH
xpomatorpadom Agilent Technologies -1100 ua

kosonke 0.46x150 mm Eclipse XDB-C-18. IToasmxHas
taza: rpaguentras 0-20 mun 0-75%B; 20-25 mun 75-
100%B; 25-30 mun 100-0% B, ckopocts motoka 0.75
M/MHH, BpeMsi ananu3a 30 muH. Cuctema A - cMmech
MeTaHon - Boaa 9:1(v/v), B - meraHon-rexcaH-u30-
nponanout - 2:1:1. IIpodune xpomarorpaduu cHuManu
npu 210 uHM. KonmdecTBo mHpeHOJOB oOmIpeaensu
OTHOCHUTEIILHO XpOMaTOrpamMMbl CTaH/IapPTHOTO
obpaslia 1O COOTHOLIGHWIO IUIOIIAJEH IHKOB C
nomompto mporpammel  Agilent  Chemstation. B
KauyecTBe CTaHAapTa MCHOJIb30BAIN  ITOJUIIPEHOIBI
nuctee Rhus coraria [9,¢.834].

Takum 00pa3oM, M3y4eH KOMITOHEHTHIH COCTaB

H®, onpeoenen cocmae nonunpenonozomonozoe

aucmees Kyavmueupyemozo pacmenuu Liriodendron
tulipifera L. Merogom I'X/MC onpenenenst 15
COCTMHCHUIA, HE U3BECTHBIC B INTEPATYPE IS JaHHOTO
BHUJIA CHIPBSL.

Pa6oTa BbIMONHEHA IPU MOAICPIKKE MPUKIATHOTO
rpanra NeIl3 -2170929759.

BuiBoabI:

N3yyeH KOMIOHEHTHBIH COCTaB HEOMBUISEMOMN
Gbpakiy JIHCTHEB KYJIGTHBHPOBAHHOTO PACTCHUS
Liriodendron tulipifera L., onpedenen cocmas
ROJIURPEHON2OMO10206 U uOeHmuguuyuposansvt 15
HOBbIX KOMROHEHMA HEOMBLIAEMOU (pakyuu 0ns

IMO20  PACMUMENbHO20  CbIPbA  NPUMEHEHUEM
Mmemooa 2a30xpoMarorpaduIecKoit Mmacc-
criektpomeTpun ' X/MC.
Liriodendron tulipifera L
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Abdullaev, and N. K. Khidyrova. Constituent
Manoxam Kymaeena Paxmamoesa
Kanouoam xumuueckux Hayx, HayuHslll COMPYOHUK UHCIMUMYMA
Xumuu pacmumenvHulx eeugecme AH PY3,
Hpooaxon Hopoxumaconoena Kapumosa
O00KMOPAHM HAYUOHATIbHO2O YHUGepcumema umenu Mupzo Yiyebexa,
T'atiuboe Ynyzoex I'annapcanosuu
PhD, Uncmumym 6uoopeanuueckoti xumuu AH PY3 um.
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Ha3zupa Kyopamoena Xuowviposa
KAHOUOAm XUMU4eCKUX HayK, CIMapuuti Hay4Holli COmpyOHUK,
8€0VUULl HAYYHBII COMPYOHUK UHCIMUMYma
Xumuu pacmumenvHulx eewecme AH PY3
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POLYPRENOLS THE LEAVES OF THE PLANT ALCEAE NUDIFLORA L. AND THEIR
ANTIOXIDANT ACTIVITY

AHHOTa].[l/Iﬂ. HpOBeZ[CHLI HCCICAOBaHUA II0 HaAXOXIACHHIO OITHMAJIbHBIX YCJ'IOBI/Iﬁ BbIACJICHUA
nonunpenonoB (ITIT) u cpencrea Ilpenanon u3 nuctbeB pactenus Alcea nudiflora L. Vceranosneno, 4ro
MNPUMEHCHUC YJIbTPA3BYKOBOT'O NEPEMCIIMBAHMS MOBBLIIIACT BbIXO HEJICBBIX IMPOAYKTOB U YCKOPSCT IPOILECC.
Msyuena anrtupankaneHas aktuBHOcTh III1 m cpencrBa Ilpenanon. Iloka3aHo, YTO MO aHTHUpaAMKAILHOMN
aktuBHOCTH I1I1 yctynaer [Ipenanony.

Abstract. Studies have been conducted to find the optimal conditions for the isolation of polyprenols (PP)
and facility of Prenalon from the leaves of the plant Alcea nodiflora L. It was found that the use of ultrasonic
mixing increases the yield of the target products and accelerates the process. The antiradical activity of polyprenol
(PP) and facility of Prenalon were studied. It is shown that polyprenol (PP) is inferior to Prenalon in antiradical
activity.

Knuoueswie croea: Alcea nudiflora L., nomunpenonvi, yrompassykoeoe nepemewusanue, MuKpo8oIHo8oe
usny4eHue, deupa()uK‘aﬂbHaﬂ AKMUBHOCmM»s.

Key words: Alcea nudiflora L., polyprenols, ultrasonic mixing, microwave radiation, antiradical activity.

Alcea nudiflora L. - mrok po3a ronorperkoBas
cemeiictBa MainbBoBeIX (Malvaceae ) mmpoxo
pacmpocTpaHeHa B PACTHTEIBHOM IOKPOBE BCETO
Taup-1ans, B Y30ekucTaHe BCTpedaroTcsi 3 Buaa A.  TPUTEPIICHOWIBI JaHHOrO pactenus [2, C.181]. B
ryhticapa (Trautv.) lljin, A. nudiflola (Lindl.) Boiss., A.  naxHO# paGoTe MPUBOAUM PE3YIIBTATHI HCCICAOBAHUI
litvinovii Iljin [1, c.84]. PacTuTenbHbIii Marepwan — 1O  BBIACICHHWIO  MPOTHBOS3BEHHOTO  CPEICTBA
nucths  KymbTEBHpyemoro Alcea nudiflora L.  Tlpenamon Ha OCHOBE MMOJMITPEHOJIOB JHCTheB Alcea

cobupanu u3 okpectHocreil Hamanranckoit obmactu B
asrycte 2019r. Beicymunu B TeHU IpU TeMIEpaType
20-22°C. Panee HaMu ObLIM M3YUYEHbI TIOJMIIPEHOb] H
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nudiflora L. ¢ mnpumeHeHHeM YIbTPa3ByKOBOTO
NepeMEIIMBaHNsl U U3Y4YECHUS] €ro aHTHOKCHIAHTHOM
AKTHBHOCTH.

Ha ceropnsiiiHuii 1€Hb B MHpPE MPOBOASTCS
IMIMPOKHE  WCCIEJOBaHMS 10  BBICJICHHIO U
OTIpeIeNIEHUI0 OGuonorniyeckon AKTHBHOCTH
JIEKapCTBEHHBIX BEIIECTB, OKOJIO 45% MeanKaMeHTOB,
UCTIONB3YEMbIX, B MEIHWIUHE CO3JaHO HA OCHOBE
PacCTHTENBHBIX 3KCTPAKTOB.

Wzyuenne MOJIEKYJISIPHBIX MEXaHN3MOB
maToreHesa psia 3a00JIeBaHII PaCTeHAN, JKUBOTHBIX U
YeJI0BEKa M0Ka3ajo, 4YTO BCE OHU B TOW WJIM UHOU Mepe
CBSI3aHBI C  aKTUBallMel  WIM  II0JaBICHHEM
CBOOOIHOPAIUKAIBHBIX MPOLIECCOB. IToaTomy
AKTyaJIbHBIM OCTA&TCs TONCK U M3yUEHHE PETYISTOPOB
TaKMX TMPOLIECCOB Ha OCHOBE IPUPOJHOTO U
CHHTETHYECKOTO CHIPHSL.

B cBs3M ¢ M370KEHHBIM, ITOUCK AHTHOKCHIAHTOB
U W3y4YeHHE HX WHTUOMPYIOmEro JCHCTBHSA Ha

npouecchl  cBOOOJHOPAJMKAIBHOTO  OKUCIICHHS,
HEKOHTPOJINPYEMOH JIMITOTICPOKCHAALINH,
NPE/ACTABISIETCST  BIOJIHE ~ CBOEBPEMEHHBIM U
BOCCTPEOOBAaHHBIM.

W3BecTHO, YTO  TOJMIPEHONBI  00NanaloT
pazHoo0pa3HON OHMOJOTHYECKOW aKTUBHOCTBIO, CPEAU
KOTOpOU 0COOBII HHTEpEC MPECTABISET CIOCOOHOCTh

OpraHu3Me, TPOSIBISATb AHTUTOKCHYECKOE M JIpyTue
nevicreus [3, €.328; 4,¢.12].

Ha ocuose IIIT nucteeB Alcea nudiflora L.
CO3J]aHO CpencTBO [IpeHanoH, KOMITIOHEHTBIH COTaB
kotoporo: IIIT (me menee 35%), Tokodeponsl (He
6onee 6%), kapoTuHOH I (He MeHee 3,0%), CTepHHBI
(me menee 20,5%),Tepnenonnsl (He Meree 25,5 %) u
yrireBoopo s (He 6omee 10%) [5, c. 289].

Hcxons u3 3Toro B maHHOW paboTe coodmaercs
WCCIICAOBAHUSA TI0 HAXOXKICHHIO ONTHMAJIHHOTO
MeToJa BhImeneHus cpenctBa Ilpenanona (1) wu3
mactbeB  Alcea nudiflora L. ¢ mnpumenenuem
9KCTPAaKIUHU YJIBTPA3BYKOBOTO IEPEMELIMBAaHUI U
H3y4EHHIO e aHTUpaUKaIbHONU akTuBHOCTH (APA) o
OTHOIIECHHUIO K CTAOMIBHOMY CBOOOJHOMY paaMKaiLy
JA@IIr (2,2-gudenni-1-nukpunruapasmia) o
cpasuenuo I1I1 (comepxanue 95,2% )(2).

C menpl0 HAXOXICHUS ONTHMAJIBHBIX YCIOBHU
BEIICICHUST ~ cpefcTBa  [IpeHanmoH  IKCTPaKIHUIO
pactutenbHOro chipbs - nucTheB Alcea nudiflora L.
MIPOBOJIMIIY C IPUMEHECHHEM aJIbTePHATHBHBIX METOIOB
SKCTpakUuU  “3eJ€HOM  XUMHUM:  HacTauBaHUE,
ynbTpa3BykoBas (Y3), a Takke MHKPOBOJIHHOBas
(MB). IlapanensHO BBICIEHBI CyMMa 3KCTPAKTUBHBIX
BemectB (COB), cymMma HeEHTpaidbHBIX BEIIECTB
(ycnoBHO Ha3BaHHBIN “IIpeHasoH”) M HOJIUIIPEHOJIBI

CTUMYJNUpOBaTh  pererepatopusie  mporeccel B (III1). Beixoasl u ycinoBUs SKCTpaKIMU MPUBEIEHBI B
Tabm.1.
Tabmuma 1.
Boixoasl COB, CHB u IIII BblaejieHHbIX ¢ IPMMEHeHueM
AJIbTEPHATHBHBIX METOI0B IKCTPAKIHH, %o OT B.C.M.
0
% DKeTparest Meromst YcnoBust 3KCTpaKLUU Bexon, %
o IKCTPAKIIH KpatHocTs Bpewms, Temnepatypa, OB IIpe- m
IKCTPAKIMHN MHH °C HAaJIOH
96%-
1. HacrauBanue 3 1440 20-22 14,4 45 1,77
9TaHOJ
96%- MB
2. SraHol (50-100Br) 3 30 50-60 16,8 47 1,37
0/
3. 96% V3 3 90 20-22 19,8 51 243
3TaHOJ

JlaHHBIC TIPECTAaBICHHOW TAOIHIIBI TIOKA3EIBAOT,
YTO TNPUMEHEHHUE  YJBTPA3BYKOBOM  3KCTPAKLHU
CHOCOOCTBYET TMOBBIIICHUIO BBIXO/Ja OHOJOTHYCCKU
aktuBHbIX [Ipenanona(l,13pa3) u I (1,4 pa3) u
COKpaIaeT BpeMs JKCTpakiuu Ha 16 pas, mpu 3ToM
COXpaHseTCs HATUBHOCTh KOMIIOHEHTOB KCTPAKTA.

B pesynbrare mnpumeHeHUss Y3 3KCTpaKIIHH,
BbIxof coctaBui 19,8%(COB), 5.1% (IIpenanon) u
2,41% (IIIT) or BO3AYMIHO CYXOH  Macchl
pPacTUTENBHOrO MaTepuaia. A B cilydyae NPUMEHEHUS
MB  skcTpaknuu — HaONIONAIOCH  YMCHBIICHUE
CONICpXKAaHUS  IOJNUIPEHOJNOB, YTO  OOBACHACTCS
YaCTUYHOM UX JEeCTPyKLUEH.

Bce pacturenbHble COeIMHEHUS 10 OTHOLEHUIO K
JKUBOTHBIM OpraHU3MaM B TOW WM MHOM CTENeHU

obmamaoT OMOIOTHYECKOM AKTUBHOCTBIO
Ype3BbIYAHHO  HIMPOKOrO  CHEKTpa, 3a  CYET
pasHoOOpa3usi WX XHUMHYECKOTO CTPOEHHS, U B

HacTofAIIee BpeMS HAXOAATCS B LEHTPE HAy4HOTO
BHuUMaHus [6, €.63; 7, c.44].

Hnst ouenku APA wucnonp3oBamy METOIUKY
CIEKTPO(OTOMETPUYUECKOTO  HM3MEPEHHsT KHHETUKH
BOCCTaHOBJICHHUS MOJIEKYJI CTAOMIIBHOTO pajukana 2,2-
nudeHn-1-nuKpuIrnapasuia (APIIT)
AQHTHOKCHJIAHTAMHU. Hccnenyemsie COCTMHEHUS
pacTBOPSUIA B BOZE MPH KOHLEHTpAIMK 1 MI/miL.

[Tpn nobaBneHnn ncciuenyeMbIX cOeqUHEHNUH | 1
2 B cnupToBoil pactop J®PIII npoucxoauT nepexon
CBOOO/IHO-PA/INKAIBHBIX MOJIEKYJl B HEpaJuKaJbHYIO
(dopMy, IIpu 3TOM MHTECHCUBHO (DHOJICTOBBIH PacTBOP
JA®II" obecuseunBaercsi. Ha puc. 1 mpencrasieHa
KMHETHKa U3MEHEHHUS  ONTUYECKOHl  MIIOTHOCTH
pactBopa JI®III npu nobaBieHnH UCCIIEAYEMbIX HAMH
IBYX coenuHeHni 1 u 2.

Jns cpaBHerns APA unccrenyeMsIXx COeIMHEHHH
BBIOpAITM KOHIIEHTPAIUIO [T KaX10To coexuHeHs 50
MKJI U3 IPUTOTOBJICHHOTO pacTBOpa 1 Mr BemiecTsa B |
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MJ BOAbL. AHaNM3UpPYysl MOJIYYECHHBIE PE3yJIbTaThl
MOJKHO 3aKJIFOYUTh, YTO MPH JOOABICHUU B CTUPTOBO
pactBop DIl uccnenyembix coeauneHuit 1 u 2

HaOmoJaeTcss  pe3Koe  CHWXKEHHME  ONTHYECKOH
totHocTH pactBopa JPIII, uto cBUaeTenbCTBYET 00
UX aHTUPATUKAITBLHON CIIOCOOHOCTH.

Konnenrpanus coenunernii 50 Mxi

1.0

Ornruyeckas IIOTHOCTh, D
o o o
= > o

o
)

15 20 25

Bpewms, mun

Puc.1. Usmenenue onmuueckou niomHocmu cnupmogozo pacmeopa @I no omuo-wenuro Kk Koumpouo npu
0obasnenuu ucciedyemvlx CoeOuHeHull 8 3asucumocmu om epemenu. CniowHas 1uHUs NOCMpPoeHa Ha
ocHosanuu HenuHelnol peepeccuu. Konyenmpayusa JPIIT 0.1 M. Hzmepenus nposoounucs npu 20°C cpaszy
nocie 0obas-nenuu ucciedyemvix npenapamos. Konyenmpayus uccnedyemuix coeounenuti 1 me/ma.

W3 skcnepuMEHTaNbHBIX J@HHBIX CIEIYET, 4YTO
W3ydacMble ~ COCIAHWHEHHS  OONAaJaroT  BBICOKOH
CIOCOOHOCTBIO K TYIICHHIO CBOOOTHBIX PaIUKaJOB.
J1s1  KOJNMYECTBEHHOM OLEHKU aHTUPAJUKAIbHOU
AKTUBHOCTH HCIIOJIb30BAIA CTAOMJIBHBIN pagukain 2,2-

mudenmwn-1-mukpunruapasun - (ADIIT), a Taxke
napamerp fsp — BpeMs, HEOOXOAUMOE H3y4YaeMbIM
Cpe/CTBaM JIsl CHW)KEHHS MCXOJHOM KOHIEHTPaLUH
panukaina Ha 50%.

Tabmnuua 2.

3HaYeHUs KOHCTAHTHI CKOPOCTH PeaKiiu, KOHUEHTPAIMS, HHTUOM-PyIoImas Ha
50 % (1Cso) u Bpemst HeoOXxoauMoe 1151 cHuKenust KoHentpauuu AP na 50 % (tso) mpu peakuun ¢
HccJaeayeMbIMu oopasuamu 1 u 2

[Ipenanon 1T

[Ipenanon

I [Ipenanon 11

12 5,35 143

7,2 105 9,6

B peakuuu J®IIT ¢ coenunenusmu 1 u 2 tsg mpu
20°C cocrarisier as npenapara 1 - 105 ¢, npemapara
2 - 96 ¢, ciuemoBareilbHO, IO PEAKIMOHHOMN
cnioco6HOcTH cpenctBo Ilpenamon (1) mpeBocxoauT
[IT (2) (Tabu.1).

Cnocod mnoJiydyeHHs] CYMMBbI 3KCTPAKTHBHBIX
BemecTB JucrbeB pacrenusi Alcea nudifllora L.
O6uias meroauka. Jluctes pacrenuit Alcea nudiflora
L. (mo 1000 r), u3amenpyamy o crerneHu momona 2,0-
5,0-MM, 3KCTparMpoBaiu TpPeXKpaTHO 96%-HbIM
STHJIOBBIM CIIUPTOM HpH Tuapomoxyse 1:20(1:8, 1:6,
1:6) MeTomOM  HACTAaWMBAaHHS, YyJIBTPA3ByKOBOTO
nepeMelIMBaHnsl 1 MUKPOBOJIHOBOTO U3ily4deHus. Bee
CIIMPTOBBIE 3KCTPaKThl OOBEIUHSIM, PACTBOPHUTEIH
OTrOHsANM Ha poTOpHOM wucnaputene npu 40°C. B
pe3yibTare  MONYYMIM  CYMMY  OKCTPAKTHBHBIX
BemectB (COB) B kommuectBe 1441 (14,4%), 198r
(19,8%), 168r (16,8% ) ot Bo3yIHO-CyX0i Macchl (OT
BCM) pacTeHust COOTBETCTBEHHO.

Boinenenue Ilpenajiona ¢ mpumeHeHueM Y3
nepeemuBanusi. 100 r COB pactBopsiu B 510 mn
STHJIOBOTO CHHpTa U n00aBmsuu 64,0 M1 BOTHOTO
pactBopa eakoro kanus, 0,200Mr uparamiona u 0,5 1
nerponeiinoro 3¢dupa. CMmech TnepeMelInBaIn B
TedeHue 30 MUHYT ¢ IpUMEHEHUEM Y 3, EeTPOICHHYIO
YacThb OTHEISUIM W eIe JBaKABl OSKCTParHpOBaJIN
nTponeiiHbIM  3¢upoM. Bcee merporneiitHylo dacTh
OOBCITUHSITH,  TPOMBIBAIN 10%-HBIM  BOJHBIM
pacTtBopoM coabl, 3areM Bomoili go pH= 7.
BeicymmBany Haj 0e3BOAHBIM CEPHUCTBIM HATPHS U
MePeroHsUId  Ha POTOPHOM HcHapurene. Bbixof
Ipenasona 5,10% or BCM. KomnoneHTsIi cocTaB
KOTOPOTO, OTIpe eI c MIPUMEHEHHUEM
BBICOK03(p(peKTHBHON KHUIKOCTHOW Xpomartorpaduu
Agilent Technologies 1100 mo [8, €.426], rme IIIT
(43,5%), Toxodeponsr (4,8%), crepunsr ( 20,5%),
teprneHonapl (26,5 % ) kapormHomnsl mo Cd
(cnektpodoromerpuueckuii) (4,7%).
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Bbigenenne mosumpenoJioB. 5,5t Ilpenanona
paszeisuin Ha KOJIOHKE C CHJIMKAreJeM W HOJIyYuH 2.
43r nonunpeHoNbHOM (hpakuuu ¢ cojepkaHueM Oosee
95,2% (42.80% OT cyMMBbl HEUTpaIbHBIX BEIECTB,
2.43% ot Bo3AyIIHO cyXxoil Maccel). KonTponuposanu
¢ nomoisto TCX. Jlna TCX ucnosib30Baiu MIaCTUHKU
Sorbfil (Poccust) pasmepom 10x10 cm, AL SIL
G/UV(Tepmanus), pasmepom 20x20 cMm, cucrema
pactBopuTeneil Oenzom-3Tmiamerar 24:1, TekcaH -
xmopodopm  1:2, mposButens KMnOs; B cepHoid
KucinoTe, 3%-Hbli CTUPTOBOM PacTBOp BaHWJIMHA WIIH
naps! Hoja. [IoBTOPHOCTH OMBITa TPEXKpaTHas.

Wnentndukanuio nposenu ¢ npumeHennem MK-,
AMP- H' u C®¥  cnexrpos. ChekrpaibHble
XapaKTepUCTUKH  IOJUIPEHOJIOB  COOTBETCTBYIOT
JMTEpaTypHBIM JaHHBIM [2, ¢.182; 3,c. 327].

Pabora BbINOIHEHA NIPH MOIEPIKKE TIPUKIIATHOTO
rpanTa NelI3 -2170929759.

BriBoabI:

1. Tloka3aHo, 4YTO IPUMEHEHHE YIIBTPA3BYKOBOM
oKcTpakuuu ans BwlaeneHus Ilpenanona u [T u3
mcteeB pacteHust Alcea nudifllora L. ciocoOcTByeT
MOBBINICHUIO BhIXogma umx Ha 0,6% u 0,66%,
COOTBETCTBEHHO M COKpallaeT BpeMsl 3KCTPAKIUU B 16
pas.

2. W3ydena  aHTHpaauKanbHas  AaKTUBHOCTb
[Mpenanona wu III1 ¢ npumeHeHHeM CTAOWILHOTO
pamukana 2,2-mudenun-1-nukpuwiruapasuna (DI,
OpU 3TOM BBIABIEHO, 4TOo llpeHamoH mo cBoeit
aHTUPANATBHON AKTUBHOCTH MPEBOCXOIUT
MOJTUTIPEHOJIOB.
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SJEKTPOXUMHNYECKOE NIOBEJEHUE IMHKOBOI'O QJIEKTPOJA B PACTBOPE CYJIb®ATA
HATPUSI ITPU NTOJIAAPU3ALWU ITPOMBIINVIEHHBIM IEPEMEHHBIM TOKOM

AHHoTanus. B cratee paccmaTpuBaeTcss MpOIECC 3JIEKTPOXMMHUYECKOIO pPacTBOPEHHs IIMHKA IIpU
NOJSIpU3allil NepeMeHHBIM TOKoM ¢ 4actaroid 50 I'm B pactBope cynbdara Hatpusi. PaccMoTpeHb! BIHsHUE
Pa3NIUYHBIX MapaMeTPOB Ha BBIXOJ IO TOKY PacTBOPEHHUE LMHKA: IUIOTHOCTU TOKAa HA TUTAHOBOM MU LIUHKOBOM
3MEKTPOAax, KOHLEHTpaIUs 3JIEKTPOJIUTA, MPOAOJDKUTENBHOCTh 3JEKTPOIM3a M TEeMIeparypa 3JICKTPOJIUTA.
TMoka3aHo, 4TO MPU H3MEHEHUH IUIOTHOCTH TOKA Ha TATAHOBOM 35ieKTposie oT 10kA/M? 10 70k A/M? BBIXOJ 110 TOKY
pacTBOpeHHMs nuHKa pacteT (55%), a nmamee CHIKaeTcs. A IIpM W3MEHEHHWH IUIOTHOCTH TOKAa Ha I[MHKOBOM
3JIEKTPOAE OT 200A/M?2 o 800A/M2, MPOJOJDKUTENBHOCTU 3MeKTposn3a oT 0,25 4. 1o 2,0 4. u ¢ yBeIUYeHHEM
temnepaTypsl oT 20° C 10 80° C BbIXOJ [0 TOKY pacTBOPEHUS yMEHBIIAETCS, 4 C HOBBIIIEHHEM KOHLEHTPAIUU
cynbdaTa HaTpusa yBenmumuBaeTca 10 90%. Ha ocHOBe MOKa3aHHBIX pe3yJbTAaTOB OT HKOJOTHUECKHX BPEIHBIX
METAUIMIECKAX OCTATKOB MHMHKA JJICKTPOXHMHUYECKHM ITyTEM MOXKHO CO34aTh OE30TXOAHYIO TEXHOJOTHIO

CHHTE3a NUHKOBBIX COCTMHCHUH.

Beegenne

Ha ceropHamHuil [eHb aKkTyaldbHOW 3ajaueid
SBIIICTCA Pa3paboTKa HOBBIX CIIOCOOOB MOIYYECHHUS
MPOMBIIIJICHHO Ba)XHBIX COCJUHEHUH IIMHKAa C
HCIIOJIB30BaHHEM OTHOCHUTEIIFHO JIEIIEBOTO
MPOMBIIIICHHOTO TIEPEMEHHOT0 TOKA.

B mocnenune roapl MONydMIM pa3BUTHE Ooiee
COBEpUICHHbIC U IEPCIICKTHUBHBIC HANIPABICHHS B 3TOH
o0yacTh, OZHMM M3 KOTOPBIX SBILIETCS MOJyYCHHE
COEINCHNE METAJIIOB 3JIEKTPOXUMHUYECKAM CIIOCOO0M
[1-4]. OcHOBHOE MPEUMYIIIECTBO IEKTPOXUMHUIECKOTO
crioco0a - BO3MOXHOCTh MOJYYEHHS OYEHb YHCTBIX
NPOJIYKTOB, a (OPMHUpPOBaHHE pa3BUTOW aKTUBHOI
MOBEPXHOCTH IIPH  ONpPENENEHHBIX  IMapaMeTrpax
MpoBeAeHUs Iporiecca emE Oojiee MOBBIMACT €ro
MPAaKTUYECKYI0 IIEHHOCTb.

OO0macTb NpUMEHEHHs IMHKOBBIX COEMHEHHH, B
MOCJIEIHEE BpEMsl 3HAYMTENFHO —PACIIMPHUBIIASCH,
OXBaThIBACT METAJUTypPTHI0, KOCMHYECKYIO TEXHHKY
(TTIOpoIIKY OKCH/IA IIMHKA HCTIONIB3YIOT B OTPAXKAIOLINX
MOKPBITHAX KOCMHUYECKHX allaparoB, pabOTaIOMNX B
pa3NMYHBIX paJUallMOHHBIX YCJIOBHUSX), aKycToO-,
MHKpPO-, ONTORJIEKTPOHUKY, 3JIEKTpodoTorpaduio,
(oToKOMpOBaHKE; MPOU3BOJICTBO JIIOMHUHO(OPOB,
(hoTO27IEMEHTOB, METaJNTIOOKCHTHBIX
MOJYIIPOBOJHHUKOB,  aKKyMYJIATOPHBIX  Oatapeii,
TOITMBHBIX AJIEMEHTOB, KaTaJlM3aTOPOB, AETEKTOPOB

rasoB, B PE3WHOTEXHHYECKOH MPOMBIIIICHHOCTH;
W3TOTOBJICHHE KOMIIO3MIMOHHBIX W  MOJUMEPHBIX
MarepuajioB,  LIEMEHTOB,  CTEKON,  KEepaMHKH,
NHTMEHTOB | Kpacok [5-7].
MeTtoanka IKCIIepUMEHTA

B nmpemmaraemoit  paboTe  HCCIEOBaHO

AIIEKTPOXMMHUYECKOE TIOBEICHHWE I[MHKA B Tape C
TUTAHOBBIM  JJIEKTPOZOM  IpPH  TOJISAPH3ALHN
MIPOMBIIIJICHHBIM IEPEMEHHBIM TOKOM 4acToToi 50 I'ry
B pactBope cynbdara Harpusa. M3ydeHo BiusHUE
pa3NUYHBIX MapaMEeTPOB Ha IPOLECC 3IEKTPOIU3a, B

YaCTHOCTH, IUIOTHOCTHM HA TUTAHOBOM M ILIMHKOBOM
JIEKTPOLAX, KOHLEHTpAaluu  JJEKTpOJIUTa U
IIPOAOIDKUTENBHOCTH JIEKTPOJIN3A.

Bce peakTuBbl, UCIIOIB30BaHHBIE IS [IPOBEACHUS
3KCIIEPUMEHTOB, 10 CTEIIEHU YUCTOTHI COOTBETCTBYIOT
MapKaM  «4HCTBID» W «XUMHYECKH  YHUCTBIN».
Hcnons3oBanHble B paboTe  pacTBOpPHl  ObLTH
MIPUTOTOBIIEHBI Ha AUCTUIIIIMPOBAHHON BOJE.

IIpoBenenue sneKkTponansa ¢ ABYMs LMHKOBBIMU
ANEKTPOAAMHU MOKAa3allo, YTO PAacCTBOPEHUE IMHKA HE
HaOMoJaeTcss B TOM Cilydae, a KOrja B KauecTBe
BTOPOTO  JJIEKTPOJA  HCIOJIb30BAIM  TUTAHOBBII
IPOBOJIOYHBIN  DJIEKTPOJ,  LIUHKOBBIM  3JIEKTPOJ
PacTBOPUIM B BBICOKUMH BBIXOJIAMU I10 TOKY.

Beixoq ~mo  TOKy — pacTBOpeHUs — LIMHKA
pacCUYMTHIBAIM HA AHOJAHBIH I1OJIyIIEPUOJL IEPEMEHHOTO
TOKa.

Pe3yabTaThl u 00cy:KkI1€HNE

OnHUM U3 OCHOBHBIX (DaKTOPOB, OKa3bIBAIOLIMX

CYHIECTBEHHOC BJIMSAHHUE Ha CKOpPOCTb
DJICKTPOXUMHUICCKUX peaKHHﬁ, MNPOTCKAINUX Ha
DJICKTpOAC, SABIIACTCA IINIOTHOCTH TOKa. HpI/I

UCCIIeIOBAaHUH BIIMSTHUS ITIOTHOCTH IIEPEMEHHOT0 TOKa
Ha TUTaHOBOM 3JiekTpoje BT pacrBopeHust nuHKa B
untepsane 10-90kA/m? B 0,5 M pacTBope cyibdara
HaTpUs 3aBUCUMOCTb UMEET BUJ KPUBOU, IPOXOAAILEH
yepe3 MakcumyMm (puc.l). Pe3ynbprarhl  ONBITOB
MOKa3aJid, YTO MPH yBEJCUEHHH IUIOTHOCTH TOKa Ha
THUTaHOBOM 3JIEKTPOJIE 10 70 KA/M? BenMuMHA BBIXOA
10 TOKY PacTBOPEHHUs ILIMHKA pacTeT, gocturas 55 %,
Janee cHkaerca. CKOpoCTh pacTBOPEHHs LIUHKA IpU
wrotHocTH Toka 10 KAAMP - 80,25 r/m?-4ac, a - 90 KAM
nocturaer237,/5r/M?-4ac, T.€. ¢ yBeIMIeHHEM ILIOTHOCTH
TOKa Ha TUTAHOBOM 3JIEKTPOJIE CKOPOCTh PACTBOPEHHUS
IMHKA pacTeT. B KaToHOM HOIynepHo/e HOHbBI IMHKA
00paTHO BOCTAaHABIMBAIOTCS C HEBBICOKOH CKOPOCTBIO,
T.K. IMHK  SBSIETCS  METAUIOM  HMEIOIIUM
otpunarenseii  notennuan  (E%zyz®* = -0.76B).
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Kpome Ttoro, peakuus noJaBisieTCsl BBICOKOU
CTENEHBIO pa3psiia MOHOB BOJOPOAA Ha DIEKTPOJE.
Kak Obu10 y’e 0TMeueHO, HauMHas C IJIOTHOCTH TOKa
sbime 70 k/mM? BT ymenbinaercs. PacTBopenue 1uHka
IPU TOJISIPU3ALMI NTEPEMEHHBIM TOKOM OOBSCHSETCS
crenyronM obpaszoM. Kornma THTaHOBBIH 3IIEKTPOT
HaxXoAWTCS B AaHOAHOM IIONypPIEPHONE Ha €ro
MIOBEPXHOCTH Cpa3y ke 00pa3yeTcst OKCHAHAs TUICHKA
(TixOy), obmamatomiasi BEHTWIBHBIMH CBOMCTBaMH M
NPOTEKAaHWE TOKa B JJIEKTPOXMMHUYECKOM Lenu
npekpamaercs.  Korma — TUTaHOBBI — 3JIEKTPON
HaXOJUTCs B KATOAHOM IOJIyIIEPUOAE, B HEUTpaIbHOU
cpene Ha HeM OyAeT IpoTeKaTh BOCCTaHOBJICHHUE
MosteKybl Boasl [8-10]:

BT%‘
60
50
401
30+

204

2H,0 + 2e — Hz + 20H" 1)

B 3TOT MOMEHT IIMHKOBBIN 3JIEKTPOJ HAXOIUTCS B
AHOJIHOM ITOJIyIIEPHO/IE M OKUCIIAETCS ¢ 00pa3oBaHHEM
MOHOB METaJlIa JJaJiee - OKCHa MeTaa.

Zn -2e — Zn? 2)
Zn?* + 20H" — Zn(OH), ©)
Zn(OH), —— ZnO+H,0  (4)

Jernapatanus THUOPOKCHIA IIMHKA B OKCHUI IO
peaxmmu (4) IPOMCXOIUT IPH TEMIIEpaTypax pacTBopa
Bbue 60-70°C.

AvV,I/ M;CAF

L 240
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L180
L140
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(=400 A0, 7=05coe; NesSO~0511)
Pucynok-1. Bauanue nromnocmu moxka Ha mumanogom snekmpooe na BT (1)
u ckopocms pacmeopeHus yunka (2)

HccnenoBaHo BiMsHHME IUIOTHOCTH TOKa Ha
IIMHKOBOM 3JIEKTPOJIE Ha BBIXOJ [0 TOKY PaCTBOPEHUS
U cKopocTh pacTBopeHus. Kak BugHo puc.2 BT
pacTBOpPEeHHS M CKOPOCTb pacTBOPEHHS IIMHKA B
uHTepBane nnorHoctu Toka 200-800 A/m? nagaer. [Tpu
wioTHOCTH Toka 200 A/M% BT pacTBOpeHMs COCTaBIAET
74%, a ckopocTh 255,625 T/M?-4ac. A TIpH TIOTHOCTH

Toka 600A/M?, cooTBercTBeHHO 5,3% wu 35,375
r/m?4ac. Ilpu mnotHoctn Toka S800A/M? HMHKOBBIMH
3JIEKTPOJ TMPAKTHUECKU MPEKPAIaeT PacTBOPSTHCS.
[o-BuamMomy  oOpa3oBaHHME Ha  MOBEPXHOCTH
AJIEKTPOa THAPOKCH A ITITHKA TTOTHOCTBIO IKpaHUPYET
ITOBEPXHOCTH M MPUBOANT K TTACCHUBAIIHH.

BT% & & V,T/CMECAT
100 =240
80 200
=2

601 L 180
40 F140
20 1 100
10+ F 60

T T T T T T 2

200 400 600 800 iZn’ Al

(F=T0kAAZ;7=05 ae; NalSO=0511)
Pucynox-2. Brusinue niomHocmu nepemMesH020 moka Ha YuHkogom snekmpooe na BT (1)
u ckopocms pacmeopeHust (2) yuHka
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Kak moka3bIBalOT pe3yJbTaThl C YBEIHYCHHEM
KOHIICHTPAlMH CyJb(aTa HaTPHsS BBIXOA IO TOKY
PacCTBOPEHHS LIMHKA M CKOPOCTh PACTBOPCHHS 3aMETHO
yBenuuuBatotcs (puc.3). [Ipu xonuenTpammun NaxSO4
paBHOi#t 0,25H. BBIXOJI MO TOKY PAacTBOPCHHUS LHHKA
coctaBiater 62%, a ckopocTh pacTBopeHms 231,5

BT %k

100+

80
60
40 1
20

10

r/mM?4ac, a 1npu koHueHrpamuu Na;SO; -2m.,

cootBercTBeHHO 90% - 332,75 r/mM%-yac.

[ToBbIIIEHHE BBIX0/IA 10 TOKY PACTBOPEHHS IIUHKA
0-BUIUMOMY 00YCIIOBIICHO YBEJTHUCHUEM
KOHIICHTPAIlMK  CyJb(par  HOHOB,  SBIISIOIIUXCS
JIOHOPOM KHCIIOPO/Ia.

Av,r/ MiCAF

340

320
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280
260

- 240

T T
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(5= T0KAN, i =200 A0 Er=05 )
Pucynox-3. Brusnue konyenmpayuu cyiepama Hampus va BT (1)
U cKOpocmv pacmeoperus (2) yuHka npu NOAAPU3AYULU NEPEMEHHBIM MOKOM

Kak BugHO W3 pucyHka 4, C yBeIUYCHHEM
MPOJOJLKUTENBHOCTH 3eKTpoau3a ot 0,25 u no 2,0 u
BT He3nauutensHo nagaer u npu 0,254. BenuuuHA
BBIXOJla MO TOKYy coctaBisier 94,89%, a npu 1,54. -
90%.

[Ipu nzydeHnu BAUSIHUS TEMIEPATYPHI HA BBIXO/T
MO0 TOKY HCIIONB30BAIN DJIEKTPOIU3EP, CHAOKEHHBIN

3a7aBaeMoil Temnepartypsl. Kak BUIHO U3 prcyHKa 5, ¢
yBeJIMYeHHeM TeMmnepartypbl pacteopa ot 20°C no 80°C
BBIXOJ[ IT0 TOKYy M CKOPOCTb PACBOPEHUS MajacT, IpH
20°C BT - 90% a mpu 80°C - 70%, a ckopocTh
pacTBOpeHHUs, COOTBETCTBeHHO 332,75 r/m*uac wu
258,875 r/mM*uac. YMEHbBIIEHHE BHIXOAA MO TOKY
pacTBOpEHUs] LMHKA C YBEIMYEHHEM TeMIepaTypbl

O6paTHI)IM XOJOOAUJIIBHUKOM nu HO3BOH$[IOHIHﬁ paCTBopa, 10 BI/II[I/IMOMy, CBsI3aHO CHHUXKCHUEM
UCIIOJIB30BAaThH TepMOCTaT JJIA HOZ[}Iep)KaHI/IH HepeHanmeeHMﬂ BBIACJIICHUS BOI[OpO}Ia.
BT %l A v.r MPcar
1407 11400
120+ 11200
100+ 1 11100
B}l W & N m 4
80 - 900
60+ - 700
=
R
40 2 - 500
207 -1 300
104 -1 100
T T T T T T T T
0,5 1.0 1,5 20 T.ocarF

(6= TOKAN, i =200442 NaeSO=21)
Pucynox-4. Brusinue npooondicumenvrocmu snekmpoausa Ha BT (1)
U CKOPOCHb PACMBOPEHUs. YUHKA (2) NpU NOASAPU3AYUY NEPEMEHHBIM MOKOM
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Pucynok-5. Bauanue memnepamyput anexmporuma na BT pacmeopenus
yunka (1), ckopocmo peaxyuu (2) npu noaspuzayuu nepemeHHbIM MoKoOM

3akiaouenue

Takum  0o0pa3oM,  BIEPBBIC  KCCIICAOBAHO
AJICKTPOXUMHUYCCKOE  PACTBOPCHHE  IIMHKA  TPHU
MOJSIPU3AIMM  [IEPEMEHHBIM TOKOM B  PacTBOpE

cynmbdara Hatpus. [loka3aHo, 4TO MOA JEHCTBHEM
MEPEMEHHOTO  TOKa  ITMHK  pacTBOpSAETCS  C
oOpa3oBaHHMEM THAPOKCHAA W OKCHJIA ITMHKA.
MakcHManbHBIH BBEIXOJ 10 TOKY PAaCTBOPECHHS IIMHKA C
o0pa3oBaHNEM THAPOKCH/IA IMHKA cocTaBIsieT 94%.
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