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© Anekcanap Tumyposuy MapbsiHony', Imutpuii KOpbesny Kopmunel?

' CeBepo-3anafiHblil roCyAapCTBEHHbIA MeanLMHCKIiA yHUBEPCUTET UM. U.U. MeuHukosa. 195067, r. CaHkT-Metepbypr, Muckapesckuii np., 47
2BoeHHo-MeauunHckas akagemus um. C.M. Kuposa. 194044, Poccuitckas ®enepaums, 1. CaHkT-MeTepbypr, yn. Akafemuka NeGenesa, 6

KonTakTHas nndopmauma: Anekcanap Tumyposuy MapbsHoBuy — 4.6.H., npodeccop, 3aBeaytowuin kadpeapor HopManbHoi hrusnonorum.
E-mail: atm52@mail.ru  ORCID: https:/forcid.org/0000-0001-7482-3403 SPIN: 5957-2347

Ansa yumupoeanus: MapbsiHoBud AT., Kopmuney [1.K0. CtpykTypHble Genku fensta-sapuanta SARS CoV-2: romonorusi c onnopTyHUCTUYECKUMM
Baktepusamu Il Poccuiickne 6uomeanumHckue uccneposanus. 2024, T. 9. Ne 2. C. 5-17. DOI: https://doi.org/10.56871/RBR.2024.63.31.001

MocTynuna: 15.02.2024 OpoGpeHa: 04.04.2024 MpunsTa k nevatu: 20.05.2024

Pe3stome. CnocobHocTb SARS CoV-2 yKknoHATLCS OT UMMYHHOIO 0TBETA MOXHO cYMTaTh 06LenpusHaHHoi. flomono-
rns 6enkoB KOpoOHaBMpyca 1 YenoBeka MOXeT 6bITb OAHUM 13 MEXaHM3MOB UMMYHHOIO YKNOHeHus. [lenbra-BapuaHT
0bs3aTeNbHO UMeeT CTPYKTYpPHble 0CO6EHHOCTH, KOTOPblE 06BACHSIOT ero cneyududeckue ceoinctea. Lienbio Hawero
nccnegoBaHus 6bino BbISCHUTL, U3MEHSIIOT I MyTaLuu, Npou3oLLe e B CTPYKTYPHbIX Genkax AenbTa-BapuaHTa,
ero romornoruio ¢ 6enkamu, NPUCYTCTBYOLMMU B OpraHn3mMe Yernoseka, To eCTb COBCTBEHHO YenoBeyecknmu, Hak-
TepuanbHbIMK W MULLeBbIMU. VIcnonb3ys MHCTPYMEHTbI GUOMHGOPMATIKKL, Mbl OBGHAPYXMNK FOMONOTUI0 Ha YPOBHE
renTamepoB Mexay CTPYKTYpHbIMW Genkamu genbra-BapuaHTa 1 6enkamm yenoseka, a Takxe benkamu HeKOTopbIX
YCMOBHO-NATOreHHbIX OaKTEPUI BEPXHUX OblXaTemNbHbIX MyTel, NErkuX v KuieyHuka. benku wunosbiii (S) n membpan-
HbIn (M) nenbTa-BapmaHTa MetoT 60MbLLOE KONNYEeCTBO CXOACTB (FOMOMOMMYHBIX COOTBETCTBMUI) C NEPEYNCTIEHHBIMM
Genkamu, npuyem HanbonbLuee KONM4YeCTBO — B crnyyvae Mytauumn S:A156,157;R158G. MpuymnHa, no koTopon gensra-
BapnaHT SARS CoV-2 obnagaet cneyndmnyecknmmn xapakTepucTukami, U Npexae BCEro NOBbILIEHHO NeTanbHOCTbIO,
cKopee BCEero, KpoeTcs B MyTaLuu B nonoxeHusx 156-158 wunosoro 6enka.

KnioueBble cnoBa: SARS CoV-2, fenbra-BapuaHT, WUNOBUAHbIA 6ok, ONnopTyHUCTUYECKME BaKkTepuu, rOMOnorus

SARS COV-2 DELTA VARIANT STRUCTURAL PROTEINS: HOMOLOGY
WITH OPPORTUNISTIC BACTERIA
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Abstract. The capacity of SARS CoV-2 for immune evasion can be considered universally recognized. Coronavirus and
human protein homology may be one of the mechanisms of immune evasion. Delta variant necessarily has structural
features that explain its specific qualities. The aim of our study is to find out whether mutations in the structural proteins
of Delta variant change its homology with proteins present in the human body, i.e. human, bacterial and dietary. Using
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bioinformatics tools we detected homology on the heptamer level between Delta variant structural proteins and human
proteins as well as some opportunistic bacteria proteins of the upper respiratory tract, lung and gut. Delta variant spike
(S) and membrane (M) proteins have a large number of similarities (homologous correspondences) with the listed
proteins, with the S:A156,157;R158G mutation having the greatest amount. The reason why SARS CoV-2 Delta variant
has specific characteristics, most importantly increased lethality, is most likely to be found in a mutation at positions

156-158 of spike protein.

Keywords: SARS CoV-2, Delta variant, spike protein, opportunistic bacteria, homology

INTRODUCTION

After a series of brilliant discoveries from Pasteur to Fleming
and Waxman, mankind has learned to control most bacterial in-
fections. Humans were able to create megalopolises with huge
population densities. In response, nature had to put forward other
limiting mechanisms less humanly controllable. The COVID-19
pandemic has become and will remain one of humanity’s major
concerns for the near future. The very important question is why
and how this CoV could cause a pandemic [1]. Some mutation-in-
duced structural substitutions in the N-terminal domain (NTD) of
the SARS-CoV-2 S-protein lead to more efficient first contact and
interaction with the upper airway epithelium [2].

The extraordinary virulence of Omicron variant (B.1.1.529) is
now the main focus of researchers [3]. Nevertheless, it seems to
us that in order to understand the causes of SARS CoV-2 lethali-
ty, the peculiarities of Delta variant (B.1.617.2) must be studied.

Using 3D models, the researchers can determine how the
spike (S) protein binds to the ACE2 receptor [4]. The peculiarity of
our approach is that we seek an explanation for the properties of
coronavirus in the homology (commonality of short motifs) of virus
proteins with human proteins. Recently we described dozens of
homologous motifs in the primary structure of SARS CoV-2 and
human proteins including proteins of olfactory and taste receptors
[5]. Through mutations, the virus finds a way to avoid an immune
response [6].

Molecular mimicry is considered a strategy used by many
viruses to subvert and regulate antiviral immunity. For example,
human cytomegalovirus has hijacked or developed a number of
homologous sites that mimic immunomodulatory proteins enco-
ded by the human body. These homologues encoded by the virus
can contribute to the virus’ evasion of immune clearance [7].

Following Joshua Lederberg’s principle [8], we took into ac-
count not only proteins synthesized by the human body, but also
those that originate from other genotypes and are constantly
present in the macroorganism. These are the proteins of com-
mensal and opportunistic bacteria of the upper respiratory tract,
lung, oral cavity, and Gl tract. We also analyzed the most com-
mon dietary proteins that are almost constantly present in the gut,
namely those of the six world’s most important cereal crops, i.e.,
Asian rice Oryza sativa, common wheat Triticum aestivum, maize
Zea mays, common bean Phaseolus vulgaris, barley Hordeum
vulgare, and sorghum Sorghum bicolor. We believed that the ho-
mology of the virus proteins with those of the named bacteria and

cereals helps coronavirus to avoid or reduce the primary immune
response.

THE AIM OF OUR STUDY

The aim of our study is to find out whether mutations in the
structural proteins of SARS CoV-2 Delta variant change its homo-
logy with proteins present in the human body, i.e. human, bacterial
and dietary.

RESULTS

Spike glycoprotein

Wuhan-Hu spike glycoprotein (S protein) molecule consists of
1273 amino acid residues. In Delta variant, as a result of two dele-
tions (E;s6A and F,¢;A), S protein consists of 1271 amino acid re-
sidues and contains seven substitutions in nine positions, namely
T1oR, Gi42D, RygeG, LygoR, Ty76K, PggqH, and DgsoN, numeration as
in Wuhan-Hu variant [9].

S protein Delta variant, 1271 aa

MFVFLVLLPLVSSQCVNLRTRTQLPPAYTNSFTRGVYYP
DKVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGT
KRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQ
SLLIVNNATNVVIKVCEFQFCNDPFLDVYYHKNNKSWMES
GVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREF
VFKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINI
TRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRT
FLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSN
FRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRIS
NCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF
VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLD
SKVGGNYNYRYRLFRKSNLKPFERDISTEIYQAGSKPCNG
VEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPAT
VCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQF
GRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQ
VAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGC
LIGAEHVNNSYECDIPIGAGICASYQTQTNSRRRARSVAS
QSIHAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTK
TSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQD
KNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRS
FIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFN
GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAA
LQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIG
KIQDSLSSTASALGKLQNVVNQNAQALNTLVKQLSS
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NFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSL
QTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDF
CGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAI
CHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNT
FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKN
HTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNES
LIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCC
MTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT

Hereinafter, motifs homologous with human proteins [5]
are highlighted in red font. Amino acid residues substituted as
a result of mutations are highlighted in large letters. The N-

terminal domain (NTD,,45) is highlighted in green. Receptor-
binding domain (RBD4;;.55) is in gray italics. Receptor-binding
motif RBM,4.506 is underlined. Heptapeptide repeat sequence 1
(HR1g10.052) is highlighted in blue. As a result of the double
deletion A, 457, starting from G55, the numbering of positions
in Delta variant does not correspond to the numbering in
Wuhan-Hu.

Delta variant, as mentioned above, has a mutation S:PggH.
The S protein motif SPRRARS4, ¢ homologous with a human
protein has been replaced by a heptamer SHRRARS ;4 gg4, Which
has no homologues in mammals (Table 1).

Table 1
Homology of a SARS CoV-2 S protein to a human protein
Mutation Wuhan-Hu Delta
PesiH’ S protein heptamer | Species Homologous protein S protein heptamer Species Homologous
heptamer protein heptamer
SPRRARS 54,456 Homo | Hermansky-Pudlak syndrome SHRRARS, /5 ¢4 No homological heptamers
’ sapiens 1 proteinysg o6 ’ in commensal

*In Wuhan-Hu and Delta variants, the position numbering differs after position 156 as a result of the A156,157 deletions.

The heptamers of S protein that are homologous with the proteins of some commensal and opportunistic bacteria are listed in Table 2.

Table 2
The heptamers of S protein homologous with the proteins of some commensal and opportunistic bacteria
Wuhan-Hu Delta
Mutation S protein Species Homologous Localization S protein Species Homologous Localization
heptamer protein in the human heptamer protein heptamer in the hu-
heptamer body man body
T R VNLTTRT Escherichia coli Uncharacte- gut VNLRTRT Streptococcus Site-specific re- nasopha-
* 12 | BCEO11_MS-01 | rized protein, "2 1 mitis SK597 TnpX; | combinaseyse, | rynx, oral
Streptococcus cavity,
salivarius (strain throat
CCHSS3)
NLTTRTQ Enterococcus Helicase, gut NLRTRTQ Subdoligranulum Putative hydro- gut
1 faecalis RecD/TraA rE variabile lases, 40
family;ss 761
GyyD’ noPFLGv No homological heptamers in commensal noPrLDv Pasteurella Release factor lung
197148 or opportunistic bacteria B multocida subsp. glutamine methyl-
multocida str transferase,;
A156, EFRVYSS156_162 No homological hept.arpers in c.ommensal ESGVYSSWAGO Lachnospir'a- Unchargcterized gut
157; or opportunistic bacteria ceae bacterium protein,yg.13,
R158G 7_1_58FAA
Escherichia coli Valine-tRNA gut
UMEA 3609-1 ligasesyq.a06
FRVYSS A No homological heptamers in commensal SGVYSSA Fusobacterium sp. Hep/Hag repeat oral cavity
157-163 or opportunistic bacteria "8 oral taxon 370 str. protein (Frag-
F0437 ment) ;.53
Rvyss AN s 150 Bifidobacterium Fibronectin- qut GVYSSAN% o Bacillus sp. NRRL | Methylmalonyl-CoA ?
’ animalis subsp. binding ] B-14911 mutasesgs sz
lactis CNCM proteing;_1g7
1-2494
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Endind of the table 2
Wuhan-Hu Delta
Mutation S protein Species Homologous Localization S protein Species Homologous Localization
heptamer protein in the human heptamer protein heptamer in the hu-
heptamer body man body
Lactobacillus far- | D-alanyl-D-alanine gut
raginis JCM 14108 carboxypepti-
dase;yg.155
Fusobacterium Uncharacterized oral cavity
nucleatum subsp. proteingsy o4
polymorphum
F0401
Prevotella saccha- Carbohydrate oral cav-
rolytica F0055 binding domain ity, upper
protein; 45721 respiratory
tract, gut
human gut metage- | Glycoside hydro- gut
nome lase, family 25
(Fragment)ygs_so1
LR No homological heptamers in commensal or opportunistic bacteria
TisK No homological heptamers in commensal or opportunistic bacteria
PesiH’ NSPRRAR No homological heptamers in commensal or op- NSHRRARG gut
679685 portunistic bacteria 7% Clostridium Uncharacterized
clostridioforme protein;g.12
DgsoN’ KLQDVVN Prevotella Peptidase M16 | oral cavity, KLQNWN Leptotrichia buc- GCN5-related oral cavity
M98 | salivae F0493 | inactive domain gut ST calis (strain ATCC N-acetyltrans-
proteingg.gps 14201/DSM 1135 ferase; 5.1
/JCM 12969 /
NCTC 10249)
DWNQN A No homological heptamers in commensal or op- NWNQN A, Prevotella Anaerobic oral cavity,
950-956 portunistic bacteria ¥ | multisaccharivorax ribonucleoside- gut
DSM 17128 triphosphate
reductase ;4.1
*The same mutation has occurred in Omicron variant.
The heptamers of S protein that are homologous with the most common cereal proteins are listed in Table 3.
Table 3
The heptamers of S protein homologous with the most common cereal proteins
Wuhan-Hu Delta
Mutation S protein heptamer Species Homologous protein S protein heptamer Species Homologous protein
heptamer heptamer
TR SQCVNLng Oryzasativa | Leucine Rich Repeat family SQCVNLng No most common cereal sample
protein, expressedsy.syg
Oryza sativa Uncharacterized No most common cereal sample
WNLTTRT,qz, BCE011_MS-01 proteiny, o WLRTRT,;
LTTRTQL13-24 Tntlgum Unchargctenzed LRTRTQLMA No most common cereal sample
aestivum proteinggs sos
LR LYRLFRK Oryza sativa Putative uncharacterized RyYRLFRK No most common cereal sample
452-458 subsp. indica protein,s; e 450-456
Zea mays Putative NAC domain tran-
scription factor superfamily
protein (Fragment),o.10
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Endind of the table 3
Wuhan-Hu Delta
Mutation S protein heptamer Species Homologous protein S protein heptamer Species Homologous protein
heptamer heptamer
TareK STPCNGV477_483 No most common cereal sample SKPCNGVMHN Phaseo{us Uncharalcterized
vulgaris proteinsg g5
sPRRrARS Oryza sativa 050290817400 protein sHRRrARS Oryza sativa Expressed protein,gg 30
se0-ese subsp. japonica (Fragment), ; oreess subsp. japonica
Zea mays Uncharacterized pro- Oryza sativa Uncharacterized
teingg g, subsp. japonica proteingg.620
Hordeum Predicted protein
vulgare (Fragment) 5.9,
PRRARSVW_GW Oryza‘ sat/vg Putative ungharactenzed HRRARSVm_GSS No most common cereal sample
subsp. japonica protein g4
Zea mays Uncharacterized proteing,_14,
DgsoN” i -
950N ALGKLQDW_gso Hordeum Ivu/gare Unchargctenzed pro ALGKLQN842_348 No most commoncereal sample
var. distichum tein 53109
LGKLQDV Hordeum vulgare | Uncharacterized proteingg.,o, LGKLQNV No most common cereal sample
945-951 var. distichum 843-849
Oryza sativa Uncharacterized pro-
subsp. indica tein,ug.05s
Zea mays Protein lap4,35 939
Golgi SNAP receptor com-
plex member 175 g
GKLQDVV Zea mays Uncharacterized pro- GKLQNVV No most common cereal sample
946-952 : 844-850
teinagg 304
*The same mutation has occurred in Omicron variant.
The heptamers of S protein that are homologous with some virus proteins are listed in Table 4.
Table 4
The heptamers of S protein homologous with some virus proteins
Wuhan-Hu Delta Comment
Mutation S protein Other virus Homologous protein S protein hep- Other viruses Homologous
heptamer heptamer tamer protein hep-
tamer
PegiH QTQTNSPg5.61 Human Protease (Fragment),., QTQTNSHg73.67 No virus proteins homology Homology with
immunodefi- HIV-1 has disap-
ciency virus 1 peared
DgsoN” LQDVVNQgy5.054 No virus proteins homology LQNVVNQg.05, Human im- Envelope Homology with HIV-1
munodeficiency glycoprotein has appeared
virus 1 (Fragment);.;;

* The same mutation has occurred in Omicron variant.

Membrane protein

There are four mutations known in the membrane (M) protein
Delta variant, namely A,S, FglL, VL, and Ig, T [10].

M protein Delta variant, 222 aa

MSDSNGTITVEELKKLLEQWNLVIGFLLLTWICLLQFAYANR
NRFLYIIKLIFLWLLWPVTLACFVLAALYRINWITGGIATAMACLY
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GLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRP

The heptamers of M protein that are homologous with the

LLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSRTLSY proteins of the commensal and opportunistic bacteria are listed

YKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ  in Table 5.
Table 5
The heptamers of M protein homologous with the proteins of the commensal and opportunistic bacteria
Wuhan-Hu Delta
Mutation M protein . Homologous lLocallzatlon M protein . Homologous protein lLocallzatlon
Species . in the human Species in the human
heptamer protein heptamer heptamer heptamer
body body
AS No homological heptamers in commensal or opportunistic bacteria No homological heptamers in commensal
MADSNGT1-7 MSDSNGT1-7 or opportunistic bacteria
Lachnospiraceae Uncharacterized gut
ADSNGTI” bacterium proteings,_,se SDSNGTIZ-B
7_1_58FAA
Foel Enterococcus Putative ferrichrome gut LVIGFLL,,. Eubacterium Putative K(+)-stimulated gut
® LVIGFL F22-25 faecalis R508 transport system ® ventriosum ATCC pyrophosphate-
permease protein 27560 energized sodium
UG203-206 PUMPs73 579
Enterococcus caccae | Uncharacterized protein gut
ATCC BAA-1240 10110
Faecalibacterium sp. Binding-protein- gut
CAG:74 dependent
transport systems
inner membrane
componentgg ¢
Prevotella histicola | Uncharacterized protein gut
Fo411 1521
Lachnospiraceae Uncharacterized gut
bacterium 2_1_58FAA proteings 74
Escherichia coliISC11 | Putative cell envelope gut
opacity-associated
protein Ay, 45
Enterococcus Uncharacterized gut Prevotella sp. oral Uncharacterized gut
VIGFLFLM" flavescens ATCC protein, pg.1s4 VIGFLLng taxon 472 str. F0295 protein,zg (a4
49996
Lachnospiraceae MATE efflux family gut Lactobacillus brevis Potassium uptake gut
bacterium COE1 protein112-118 ATCC 14869 =DSM protein, TrkH
20054 family,sq 045
Lactobacillus antri Transporter, major gut
DSM 16041 facilitator family
protein, 4o
Enterobacter cloacae Putative multidrug gut
subsp. cloacae (strain resistance protein
ATCC 13047/DSM D 5160
30054/ NBRC 13535/
NCDC 279-56)
Lachnospiraceae Uncharacterized gut
bacterium 28-4 proteing o4
Lachnospiraceae Transporter, gut Lactobacillus paracasei | Oligopeptide transport | oral cavity
lGFLFLTZ“—SO bacterium oA IGFLLLT24-30 subsp. paracasei system permease
CAG:215 Lpp126 protein oppByg 15
Eubacterium nodatum | TIGR02185 family oral cavity
ATCC 33099 protein,s 49
Bacteroides uniformis Uncharacterized gut
dnLKV2 protein;sz.z4s
Escherichia coli Uncharacterized gut
2845650 proteinys 1
Prevotella sp. Putative thiol:disulfide gut
CAG:1320 interchange protein
DsbDg 14
Enterococcus faecalis Putative gut
06-MB-DW-09 transmembrane
permease MsmF 5 5,
GFLFLTWZW No homological heptamers in commensal or opportunistic bacteria GFLLLTWM No homological heptamers in commensal or opportunistic bacteria
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Endind of the table 5
Wuhan-Hu Delta
Mutation M protein ! Homologous _Locallzatlon M protein ! Homologous protein .Locahzatlon
Species } in the human Species in the human
heptamer protein heptamer heptamer heptamer
body body
FLFLTWIMZ No homological heptamers in commensal or opportunistic bacteria FLLLTWIZW No homological heptamers in commensal or opportunistic bacteria
No homological heptamers in commensal or opportunistic bacteria Peptoniphilus sp. oral Na+/H+ antiporter gut
LFLTWIC27-33 LLLTW|CZ7-33 taxon 3%5 str. F0436 family protein; 5.
FLTWICLQ No homological heptamers in commensal or opportunistic bacteria LLTWICL No homological heptamers in commensal or opportunistic bacteria
8-34 28-34
VoL Enterobacter sp. Ag1 Formate ut No homological heptamers in commensal or opportunistic bacteria
I CFVLAAVWO P dehydrogenase-O subunit g CFVLAALWO ¢ P PP
9ammay, 5
No homological heptamers in commensal or opportunistic bacteria Bacteroides dorei HAD hydrolase, family qut
PV e, by, | B P
No homological heptamers in commensal or opportunistic bacteria Bifidobacterium Putative ABC ut
VLAAVYRW? ‘ VLAALYRWZ longum subsp. infantis | transporter permease g
(strain ATCC 15697 component; g s
/DSM 20088/ JCM
1222/NCTC 11817
/812)
Haemophilus ABC transporter, upper
parainfluenzae ATCC | permease protein,,,.,; | respiratory
33392 tract, lung
Lachnospiraceae Uncharacterized ut Acinetobacter sp. CIP Uncharacterized oral cavi
LAVYR 7 bacterium PrOteiN; 1 125 g LAAL YR 101966 proteiny 5, v
3_1_57FAA_CT1
Lautropia mirabilis Selenide, water oral cavity, Prevotella Hydrolase, NUDIX upper
AAVYRINGW ATC?C 51599 dikinases g, upperty AALYRINGW melanino%enica strain ¢ familys, ¢ resgiaratory
respiratory ATCC 25845/DSM ct
ct 7089/JCM 6325
/VIPI 2381/B282
GN=HMPREF0659_
Ab47
Lachnospiraceae Di(guan late cyclase qut Lactobacillus ruminis | Conserved hypothetical qut
bacterium JC7 (GGDEF) domain- (strain ATCC 27782 YitT family protein
containing S)rotein /RF3)
(Precursor) .15 - - -
Bacteroides nordii Uncharacterized gut
CL02T12C05 protein; 7o
AVYRINWS% No homological heptamers in commensal or opportunistic bacteria ALYRINWGM No homological heptamers in commensal or opportunistic bacteria
VYRINWIWS No homological heptamers in commensal or opportunistic bacteria LYRINWI70_76 No homological heptamers in commensal or opportunistic bacteria
lgp T Ruminococcus lon channel, ;. gut Enterococcus faecalis Dephospho-CoA gut
@ M6GAlee | oommAree s6i7s 1 LCCTY P kinase, .,
Bacteroides sp. Putative gut Clostriclium ABC transporter, gut
3119 uncharacterized asparagiforme DSM permease
protein,gg 164 15981 proteinygg o4
No homological heptamers in commensal or opportunistic Veillonella sp. oral PrpF protein,,. oral cavit
TGGAl A O actona PP TOOIAT Arvss | pavon 760 31t Foupa | P Protearzat Y
Enterobacteriaceae Uncharacterized gut No homological heptamers in commensal or opportunistic
GGIAlAM7&84 bacterium proteinyzg 76 GGIATAM?&S“ bacteria
9 2 54FAA
Eubacterium sulci | Peptidase, M20/M25/ gut
ATCC 35585 family 13614
Lactobacillus Transporter, major gut
brevis sybAs - facmttator family
ravesensis rotein,
g TS0k p 421427
Lachnospiraceae Uncharacterized gut Enterobacter Uncharacterized gut
GIAIAMAMS bacterium 10-1 protein 4g.154 GlATAMAMfS aerogenes UCI 48 proteingyg ss
| A| AMACq;.5 No homological heptametr)sé (i:rtleciz'i(;mmensal or opportunistic | AT AMACq; 5 No homological heptametr)sé (i:rtleciz'i(;mmensal or opportunistic
No homological heptamers in commensal or opportunistic Lactobacillus Class Il aldolase/ oral cavity,
AlAMACL81~37 bacteria ATAMACLW? paracasei subsp. adducin family gut
paracasei CNCM protein g;.107
1-4649
No homological heptamers in commensal or opportunistic No homological heptamers in commensal or opportunistic
lAMACLVﬂ?% ¢ bacteria TAMACLVSZ%S ¢ bacteria

*The same mutation has occurred in Omicron variant.
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Membrane protein

There are four mutations known in the membrane (M) protein
Delta variant, namely A,S, F gL, VoL, and Ig,T [10].

M protein Delta variant, 222 aa
MSDSNGTITVEELKKLLEQWNLVIGFLLLTWICLLQFAYANRN
RFLYIIKLIFLWLLWPVTLACFVLAALYRINWITGGIATAMACL
VGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILT

RPLLESELVIGAVILRGHLRIAGHHLGRCDIKDLPKEITVATSR
TLSYYKLGASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSD
NIALLVQ

The heptamers of M protein that are homologous with the
proteins of the commensal and opportunistic bacteria are listed
in Table 6.

Table 6
The heptamers of M protein homologous with the proteins of the commensal and opportunistic bacteria.
Wuhan-Hu Delta
Muta- . = . | Localiza-
tion M protein Species Homologous protein in the M protein Species Homologous protein tion in the
heptamer heptamer human heptamer heptamer human
body body
A,S No homological heptamers in commensal No homological heptamers in commensal
2 MADSNGT1-7 or%pporturr)wistic bacteria MSDSNGT1-7 or%pportu%istic bacteria
Lachnospira- Uncharacterized ut
ADSNGT|2-8 ceae bacterium protein,sy.osg g SDSNGTIZ-S
7_1_58FAA
Fol Enterococcus Putative ferrichrome ut Eubacterium ventriosum | Putative K(+)-stimulated ut
® LVIGFLFZHS faecalis R508 transport system g LVIGFLLZZ»ZS ATCC 27560 pyrophpsprgage-energized g
permease protein sodium pumps73.579
huGz03.26 Enterococcus caccae Uncharacterized gut
ATCC BAA-1240 protein ;o411
Faecalibacterium sp. Binding-protein-depen- gut
CAG:74 _dent transgort systems
inner membrane compo-
nentge oy
Prevotella histicola Uncharacterized protein gut
FO411 1521
Lachnospiraceae bacte- Uncharacterized qut
rium 2_1_58FAA proteings. 7
Escherichia coli ISC11 Putative cell envelope gut
opacity-associated pro-
tein Ayyug
Enterococcus Uncharacterized ut Prevotella sp. oral taxon Uncharacterized ut
VIGFLFL23-29 flavescens ATCC protein; g a4 g VIGFLLL23-29 472 str.pF0295 protein; ;g e, g
49996
Lachnospiraceae | MATE efflux family gut Lactobacillus brevis Potassium uptake gut
bacterium COE1 protein112-118 ATCC 14869 = DSM protein, TrkH
20054 family,so.045
Lactobacillus antri DSM Transg)or‘_rer, major facili- gut
16041 tator family protein,,_,,g
Enterobacter cloacae | Putative multidrug resis- gut
sub.g). cloacae (strain | tance protein MdiD g5 g
ATCC 13047 /DSM
30054/ NBRC 13535/
NCDC 279-56)
Lachnospiraceae bacte- |  Uncharacterized pro- gut
rium 28-4 teing.oy
Lachnospira- Transporter g ut[9 Lactobacillus paraca- Oligopeptide transport | oral cavit
IGFLFLT24-30 ceae bacterium soeane g IGFLLLT24-30 sei subsp. paracasei systgm permease protein Y
AG:215 Lpp126 0ppBy.5
Eubacterium nodatum TIGR02185 family oral cavity
ATCC 33099 protein,; 4
Bacteroides uniformis Uncharacterized gut
dnLKV2 protein;s; 743
Escherichia coli Uncharacterized gut
2845650 protein, 1
Prevotella sp. Putative thiol:disulfide gut
CAG:132 interchan%e protein
DsbDg 14
Enterococcus faecalis | Putative transmembrane gut
06-MB-DW-09 permease MsmF ¢ ,,
GFLFLTW25_31 No homological heprt]eils[{}grgaigtgﬁ;nmensal or opportu- GFLLLTWzW No homological heptamers in commensal or opportunistic bacteria
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Endind of the table 6
Wuhan-Hu Delta
Muta- Iilz-gtcign Localiza-
tion M protein Species Homologous protein in the M protein Species Homologous protein tion in the
heptamer P heptamer human heptamer P heptamer human
body body
No homological heptamers in commensal No homological heptamers in commensal or opportunistic bacteria
FLFLTWIZMZ or%pportu%istic bacteria FLLLTW'ZG-az ¢ P PP
No homological heptamers in commensal Peptoniphilus sp. oral | Na+/H+ antiporter family gut
LFLTW|CZ7'33 or opportunistic bacteria LLLTWIC”‘” taxon 375 str. F0436 protein gs.y
FLTWICL No homological heptamers in commensal LLTWICL No homological heptamers in commensal or opportunistic bacteria
2834 or opportunistic bacteria 28-34
Vool Enterobacter sp. Formate dehydro- gut No homological heptamers in commensal or opportunistic bacteria
" CFVLAAVG‘”O Ag1 genase-O subunit CFVLAALG””
gammay, 5
No homological heptamers in commensal Bacteroides dorei HAD hydrolase, family gut
FVLAAVY“‘” or opportunistic bacteria FVLAALYGS’” CL03T12C01 344350
VL AAVYR No homological heptamers in commensal VL AALYR Bifidobacterium longum | Putative ABC transporter gut
66-72 or opportunistic bacteria 66-72 subsp. infantis (strain permease
ATCC 15697 / DSM component, .41
20088/ JCM 1222/
NCTC 11817/ S12)
Haemophilus parainflu- ABC transporter, upper
enzae ATCC 33392 permease protein,.q,; | respiratory
tract, lung
Lachnospira- Uncharacterized gut Acinetobacter sp. CIP Uncharacterized oral cavity
LAAVYRI‘”‘” ceae bacterium protein ag.1a LAALYRI‘”‘” 101966 protein g
3_1_57FAA_CT1
Lautropia mirabilis Selenide, oral ca- Prevotella melaninogenica Hydrolase, NUDIX upper
AAVYRlNGB'” ATCC 51599 water dikinasesg, | Vity, upper AALYRINSS‘” (strain ATCC 25845/ familys, ¢ respiratory
respira- DSM 7089/ JCM 6325 tract
tory tract / VPl 2381/B282)
GN=HMPREF0659_
A647
Lachnospiraceae | Diguanylate cyclase gut Lactobacillus ruminis | Conserved hypothetical gut
bacterium JC7 (GGDEF) domain- (strain ATCC 27782/ YitT family protein
containing protein RF3)
(Precursor);yy. 1z Bacteroides nordii Uncharacterized qut
CL02T12C05 protein;o. 706
No homological heptamers in commensal No homological heptamers in commensal or opportunistic bacteria
AVYRINW59'75 or opportunistic bacteria ALYRlNW69'75
VYRINWI No homological heptamers in commensal LYRINWI No homological heptamers in commensal or opportunistic bacteria
7076 or opportunistic bacteria 7076
lgoT Ruminococcus lon channel,;. qut Enterococcus faecalis Dephospho-CoA gut
al | MGG, | et o TGGIAT s, kinase, .
29174
Bacteroides sp. | Putative uncharacte- gut Clostridium asparagi- ABC transporter, gut
rized protein,gg 164 forme DSM 15981 permease proteinygg o7,
No homological heptamers in commensal Veillonella sp. oral taxon PrpF protein,,. oral cavity
TGGlAlA"'“ or opportunistic bacteria TGGlATA"'“ 780 str. F0422 e
Enterobacte- Uncharacterized gut No homological heptamers in commensal
GGIAIAMM“ riaceae bacterium proteinyzg.oze GGIATAM”'S“ or opportunistic bacteria
9 2 54FAA
Eubacterium sulci | Peptidase, M20/M25/ gut
ATCC 35585 M40 family, 5514,
Lactobacillus Transporter, major gut
brevis subsp. facilitator family
graves;a;;(t)% ATCC proteinyq 457
Lachnospiraceae Uncharacterized gut Enterobacter aerogenes Uncharacterized gut
GlAlAMA79'85 bacterium 10-1 protein g s GlATAMA79'35 proteinsgg s
| A| AMAC No homological heptamers in commensal | AT AMAC No homological heptamers in commensal or opportunistic bacteria
80-85 or opportunistic bacteria 80-86
No homological heptamers in commensal Lactobacillus paracasei | Class |l aldolase/adducin | oral cavity,
AlAMACL&*'m or opportunistic bacteria ATAMACL“'” subsp. paracasei CNCM | family proteinyy;.1o7 gut
1-4649
|am ACLV 6 No homological heptamers in commensal Tam ACLVp No homological heptamers in commensal or opportunistic bacteria

or opportunistic bacteria
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Nucleocapsid protein

Two mutations are known in the Delta variant nucleocapsid

(N) protein, namely R,;M and DY [11].

N protein Delta variant 419 aa

MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQR
RPQGLPNNTASWFTALTQHGKEDLKFPRGQGVPINTNSSPDD
QIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYG
ANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLPQGTTLPK

GFYAEGSRGGSQASSRSSSRSRNSSRNSTPGSSMGTSPARM
AGNGGDAALALLLLDRLNQLESKMSGKGQQQQGQTVTKKSAA
EASKKPRQKRTATKAYNVTQAFGRRGPEQTQGNFGDQELIRQ
GTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYTGAI
KLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKAYETQA
LPQRQKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA

The heptamers of N protein homologous with the proteins of
some opportunistic bacteria and the most common cereals are
listed in Table 7.

Table 7
The heptamers of N protein homologous with the proteins of some opportunistic bacteria and the most common cereals
Wuhan-Hu Delta
Mutation . ) Localization . Localization
body man body
RypsM stPessR Prevotella NHL repeat oralcavity | stpgssiMl No bacterial or cereal sample
197203 buc?5li§ %TCC proteinygg s 197208
TPGSSRG No bacterial or cereal sample TPGSSM G Bacteroides Uncharacterized gut
198:204 1824\ uniformis CAG:3 protein; g 13
pessRaGT Zea mays Putative WRKY gut pessMeT Oryza sativa Putative gut
199205 DNA-binding domain 19205 1 subsp. indica uncharacterized
superfamily proteingsg ses
proteinyg g,
Sorghum bicolor | Putative unchar- gut
acterized protein
Sb079002490,; 5
GSS RGTS Sorghum bicolor Putative unchar- qut GSSMGTS Fusobacterium Permease family oral cavity
200-206 acterized protein 20020 sp. CM21 Proteinyg s
Sb08g014350, 764,
SSRGTSPZWW Hordeum Unchargcterized pro- gut SSMGTSPme No bacterial or cereal sample
vs{gﬁrg var. teinyg7.073
istichum
Oryza sativa Expressed pro- gut
subsp. japonica teiNyg.000
SRGTSPA, 105 No bacterial or cereal sample SMGTSPAL, s No bacterial or cereal sample
RGTSPARzoa.zog Olyza' sativg OsO6gQ523800 gut MGTSPARmm No bacterial or cereal sample
subsp. japonica protein,g.ip
Dy, Y DKKKKAD Prevotella sp. Pseudouridine oral cavity DKKKKAY Lachnospiraceae | Oligoendopeptidase gut
ST oral taxon 473 synthase, RIUA ST\ bacterium 3-1 Fiaouss
str. F0040 familygs.30¢
KKKKADE Prevotella sp. Pseudouridine oral cavity KKKKAYE Oryza sativa Putative gut
12317\ oral taxon 473 synthase, RIUA 281 subsp. indica uncharacterized
str. F0040 familyge.300 protein; geo.1a96
Enterococcus | Uncharacterized pro- gut
faecalis teiNyg6.40
KKKADET No significant sample KKKAYET Bacillus infantis GntR family ?
sres1e S131% | NRRL B-14911 | transcriptional regu-
lator, &
KKADETQ No bacterial or cereal sample KKAYETQ No bacterial or cereal sample
374-380 374-380
kaDETQ Ayrs 1 Homo sapiens Myopallading,.g ? KAYETQ Ays s No bacterial or cereal sample
ADET AL Oryza Uncharacterized gut AYET AL Lachnospiraceae | Uncharacterized gut
ALsrosnr glaberrima protein (Frag- ALsrosez bacterium M18-1 protein,y, s
Ment),7.450
DeTaaLp No bacterial or cereal sample YeTQALP Lachnospiraceae | Uncharacterized gut
877383 S8\ bacterium M18-1 proteinyys os:
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As shown above, some of the mutations that occurred in the
Delta variant increased the homology of its structural proteins with
those of the opportunistic and some other bacteria. These data
are summarized in Table 8.

Information about the effects that mutations in SARS CoV-2
Delta variant have on the homology between its structural proteins
and human opportunistic bacteria proteins are summarized in
Figure 1.

DISCUSSION

In Wunan-Hu variant, the S protein molecule contains dozens
of heptamers homologous to human proteins. Their total length is
169 amino acid residues, or 13.3% of the S protein molecule total
length [5]. For the sake of brevity, we suggest calling homologous
motifs homots. For example, a SARS CoV-2 S protein human
homot means a motif common for the S protein and any human
protein. The same way “in SARS CoV-2 S protein, the motif
SPRRARS is a human homot” means that motif SPRRARS is
present in the S protein of coronavirus as well as in some human
protein. The term mimics, proposed by Damoiseaux et al. [12], is
close in meaning but less specific.

We assumed that the reason for the special qualities of SARS
CoV-2 Delta variant should be sought in the greater homology of
its proteins with those of the human body. However, we did not
find any significant differences between Wuhan-Hu variant and
Delta variant in their homology to human proteins.

R203M T10R Fasl
D337Y Gi42D DoseN V7ol
Ais6,157 R158G Tg2T

1 1 1
HOMOLOGY WITH
( OPPORTUNISTIC)
BACTERIA

Bypassing the immunity?

Fig.1. The effect of mutations in SARS CoV-2 Delta variant

structural proteins S, M, and N on their homology with
human opportunistic bacteria. The most important
mutation, in our opinion, is highlighted in red font

Delta variant stays on the nasal mucosal surface significantly
longer than Wuhan-Hu variant (14 vs. 8 days) [13].

As has been already mentioned, we considered the human
proteome in general as a set of proteins synthesized by the

Table 8

Mutational changes of homology SARS CoV-2 structural proteins with proteins of opportunistic bacteria
and some other functionally significant proteins

Increases homology with proteins Increases homology with proteins
Protein Mutation of commensal or opportunistic bacteria, | of gut commensal or opportunistic Increases homology
inhabitants of the oral cavity, upper bacteria and/or the most with some other proteins
respiratory tract or lung common cereals

S (Table 2) TR + +
GiyD' + -

Dis6157. RissG i+t o+t Homology with a protein of Bacillus

sp. NRRL B-14911 that can provoke

autoimmune damage to the heart

LisR - -
Ty - -
PegiH - -

DgsoN’ + + Homology with a protein of Human

immunodeficiency virus 1 (Table 4)
M (Table 6) AS - -
Foel + ++
Vol ++ ++
lgo T + -
N (Table 7) RyesM - -
Da7Y - +

*The same mutation has occurred in Omicron variant.
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macroorganism itself, proteins of commensal and opportunis-
tic bacteria, and the most common digestive proteins, therefore
studying the homology of SARS CoV-2 Delta variant with all the
listed types of proteins.

In S protein, mutations at the positions 19, 142, 156-158,
and 950 created a humber of heptamers homologous to proteins
of bacteria, that are always present in the human nasopharynx,
mouth, throat, upper respiratory tract, and lung (Table 2). It is pos-
sible that the presence of such homologous motifs allows Delta to
bypass the innate immunity protection more successfully.

Mutations S:G,,,D and S:DgsN are also found in Omicron
variant, while the mutations S:T,gR and S:A ;s 157,.R5G are only
present in Delta variant. These exclusive Delta variant mutations
especially the ones at the positions 156-158 may be the reason
for its specific qualities.

The L,5,R and T,;¢K mutations did not affect the homology of
S protein with proteins of opportunistic bacteria (Table 2).

In Delta variant, the positions where the most significant in-
crease in homology occurred — S:A;54 457:R 153G — are located
in the N-terminus domain (NTD,,q3). So far, researchers have
paid less attention to this domain than to the Receptor-binding
domain (RBD,,.s54 ). It is logically consistent to assume that in the
S protein molecule one domain is responsible for binding to the
receptor and other for structural mimicry and evasion.

The delta variant differs from the other SARS COV-2 variants
in 14 positions. According to our data (Fig. 1), six of these alte-
rations involved in the increase in the homology of coronavirus
proteins with those of opportunistic bacteria. None of these six
alterations are common to the Delta and non-VOC variants. This
suggests that the increase in homology with proteins of opportu-
nistic infections is specific to the Delta variant.

We are not yet able to analyze homology data for SARS CoV-2
S protein and the HIV-1 C protein (Table 4).

In M protein, the Fyl, V,,L, and Ig,T mutations resulted in
the emergence of heptamers homologous to proteins of numerous
commensal and opportunistic upper respiratory and gut bacteria
(Table 6). M protein is located on the outer side of the virion enve-
lope [5], and these heptamers can participate in immune evasion.

In N protein (Table 7), the mutation N:R,j;M resulted in the
motif GSSMGTS,,.,05 Which is homologous to the Permease
family protein,g, 40 Of Fusobacterium nucleatum, an opportunistic
periodontal pathogen of the oral cavity [14]. The mutation M:D,,,Y
caused the following effects: (a) disappearance of the heptamer
KADETQAg75.35;, homologous to the human protein Myopalladin
(MYPNgq_g6), which is involved in communication between the sar-
comere and the nucleus in cardiac and skeletal muscles [15]; and
(b) emergence of KKKAYET,;, 57, homologous to the heptamer
GntR family transcriptional regulator,.q Bacillus infantis, which is
involved in the provocation of immune myocardial disorder [16].

A recent review of the available evidence for immune mecha-
nisms of cardiovascular damage COVID-19 has been presented
[17]. N protein, located inside of the virion, should act at the later
stages of the infectious process, for example, provoking an auto-
immune response.

Of all the Delta variant mutations we studied, none caused
an increase in the homology of the SARS CoV-2 S protein with
proteins with the most common cereals (Table 3).

Natural selection fixes some substitutions in the primary struc-
ture of the protein molecules of viruses and eliminates others.
One of the “aims” of selection might be immune evasion. A virus
can achieve this by making the most functionally important parts
of the protein molecule as similar as possible to the proteins per-
manently present in the host. Microorganisms, due to their genetic
diversity and the huge size of their combined genome, provide
more opportunities for viral mimicry than the macroorganism it-
self. Delta variant has increased homology of S and M proteins
with proteins already familiar to human immunity, namely with op-
portunistic bacteria proteins.

The capacity of SARS CoV-2 for immune evasion can be
considered universally acknowledged [3]. Coronavirus and hu-
man protein homology may be one of the mechanisms of immune
evasion [5]. Delta variant necessarily has structural features that
explain its specific qualities. Perhaps the reason is the homology
of its proteins with those of commensal bacteria and opportunistic
infections of the upper respiratory tract and lung. In this case, the
S:A56157:R45G mutation deserves special attention. The reason
why SARS CoV-2 Delta variant has these specific qualities, most
importantly increased lethality, is most likely to be found in a mu-
tation at positions 156-158 of spike protein. It has not yet been
concluded whether the homology of Delta variant proteins with gut
bacteria proteins and dietary protein is of any significance.

We hope that this preliminary study will open the door to fur-
ther research into the immunology and bioinformatics.

METHODS

We used our original way of presenting the text search. The
data were obtained from the Uniprot open-access protein data-
base, in which the amino acid sequences of proteins are encoded
by a one-letter code. We cut the primary structures of the coro-
navirus proteins into heptamers using the frameshift method and
searched a separate database of 75777 molecules of human pro-
teins [18]. This number is about three times the real number of
all human proteins because of repetition and minor differences in
the records. We looked for a full match of the 7-mer amino acid
sequences in SARS CoV-2 proteins [19] with proteins of other
organisms throughout the taxonomic range of evolution from bac-
teria and plants to humans. Heptamers were chosen as a criterion
for homology because of the lack of matches in octamers and
tens of thousands of matches in hexamers. In the case of matching
heptamers, an alignment was performed on the matching site.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTopoB. A.T. MapbsHosuy 1 [1.K. Kopmuney Hanuca-
nn ocHoBHoW TekeT pykonuen. A.T. MapbsHosuy u [1.K. Kopmune
MOArOTOBMIM aHanu3 AaHHbIX. ABTOpbI Npoynu 1 ogobpunu du-
HamnbHYt0 Bepcuto nepes nybnukavmei.
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KoHdpnukt uHTepecoB. ABTOpbI AeKNapupylT OTCYTCTBUE
SIBHBIX W MOTEHLMamNbHbIX KOH(MINKTOB UHTEPECOB, CBA3AHHbIX C
ny6nmkaLmen HacTosLLEN CTaTbMm.

WUcTouHuk puHancmpoBaHms. [laHHOe uccnefoBaHue npeg-
CTaBnsieT coboil MHULMATUBHBIA NPOEKT aBTOPOB, PUHAHCUpYe-
MBI UCKIIOYUTENBHO N3 UX NIUYHBIX UCTOYHMKOB.

3asBneHne 0 AOCTYMHOCTM AaHHbIX. McToyHMkoM 6asbl
JaHHbIX No 75 777 ctpokam GenkoB 4enoeeka sensetcs [18].
McToYHMK Ba3bl JaHHbIX 06beMoM oK. 33 MIH HUTEN BCEX BUAOB
Benkos [19].

UnniocTtpaumu. [Insg co3gaHus HalWMX UAMOCTPaLMiA Mbl WC-
nonb3oBanu GIMP (Bepcus 2.10.22). PucyHOK MOMHOCTLIO OpUri-
HanbHbIN 1 HUTAe He MybnukoBancs.
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Pestome. BeedeHue. Bonpockl MHKpeLMM hepMEHTOB NULLLEBAPUTENbBHBIX XeNe3 N3y4anuchb C WecTUAeCATbIX T0A0B
NPOLLSIOro CTONETNS 1 NO HacTosLee BpeMs. PepMeHTbI MHAYLNPYIOT (YHKLMOHAMBHYI0 aKTUBHOCTb CEKPETOPHbIX
Kenes n NOAroTaBNMBAKOT NULLEBAPUTENbBHBIA TPAKT rpyaHOro pebexka Kk AePUHUTUBHOMY NUTaHUIO Yepe3 Nepuos
CMeLLaHHOro nuTaHust. enb uccnedosaHusi — U3y4nTb UCTOYHWKM (DEPMEHTHOrO 06ecneyeHns remaTpogHoro,
aMHUOTPOHOrO 1 NAaKTOTPOHOrO NUTaHWS NNOAA, NPOUCXOXAEHNE (DEPMEHTOB aMHUOTUYECKOM KNAKOCTH, MOJIO-
31Ba ¥ FPYAHOTO MOMOKA W X y4acTue B ayTONM3e HYTPUEHTOB NoAa 1 HOBOPOXAEHHOro. Mamepuasibl u MemoOkbl.
MaTtepuan gns nccnegosanus bpancs y HebepeMeHHbIX 1 6epeMeHHbIX KeHLLMH. M3yyanack AuHamuka U3MeHeHus
aKTMBHOCTU r1apona3s B 6MoNornyeckunx XuakocTsax. Pesynbmamsl. [lokazaHo yyactne MHKPETMPYEMbIX B OpraHu3-
Me mMaTepu epMeHTOB B TpodhocucTeMax npu 6epeMeHHOCTH 1 B NOCTHaTanbHbIA nepuod. Boieodsl. Bo Bpems
BepemMeHHOCTH BbIAENATCSA TPU CUCTEMBI: reMaTpodHas, aMHUOTPOHAS 1 NAKTOTPOHAS C ayTONUTUYECKIM
NULLEBAPEHNEM UHKPETUPYEMBIMU SH3UMAMMU.
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Abstract. Introduction. The issues of enzyme increment of digestive glands have been studied since the sixties of the
last century to the present. Enzymes induce the functional activity of secretory glands and prepare the digestive tract of
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an infant for definitive nutrition through a period of mixed nutrition. The purpose of the work — to study the sources
of enzyme supply of hematrophic, amniotrophic and lactotrophic nutrition of the fetus, the origin of enzymes of amniotic
fluid, colostrum and breast milk and their participation in the autolysis of fetal and newborn nutrients. Materials and
methods. The material for the study was taken from non-pregnant and pregnant women. The dynamics of changes
in the activity of hydrolases in biological fluids was studied. Results. The participation of enzymes secreted in the
mother’s body in trophosystems during pregnancy and in the postnatal period has been shown. Conclusions. During
pregnancy, three systems are distinguished: hematrophic, amniotrophic and lactotrophic with autolytic digestion by

increted enzymes.

Keywords: enzymes, incretion, recreation, pregnancy, trophosystem

BBEJEHUE

Bonpockl MHKpeunn hepMeHTOB MULLEBAPUTENBHBIX KENE3
u3yyanucb B nabopatopum npodeccopa .®. KopoTbko ¢ Lue-
CTUAECATbIX FOA0B MPOLUAOro CTOMETUS M MO HAcTosLLee Bpems
[6-8]. Pelanacs npobnema o 61onorMyeckomn 3Ha4MMocTu rome-
0CTa3npoBaHus raponas (3MMOreHoOB W (PepMeHTOB) B KPOBU.
Bbina packpbiTa ux MHOroobpasHasi ponb B OpraHuame, BKITo4as
aHabonnyecky, perynsTopHyto, MHPOPMaLMOHHY, TPaHCopT-
HYI0 W Apyrve yHKLMM NEeNCUHOreHa, ammniassl, nunasbl, LWenoy-
How chocdpatasbl [6, 11, 15].

B npoBefeHHbIX 3KCNEPUMEHTAX Ha KMUBOTHbIX YCTAHOBMEH
XapaKkTep pacnpegeneHusi napeHTepansHO BBEAEHHBIX pagwo-
aKTMBHO MeueHbIX depmeHToB J'?° B cpegax MaTepuHCKoro op-
raHu3mMa W nnofa, W3yyeHa MaTOYHO-NMaLeHTapHas npoHuuae-
MOCTb B OTHOLLEHUM MENCUHOTeHa 1 ammnasbl, TMAPONUTUYECKast
aKTUBHOCTb aMHUOTHYECKOM xuakocTu [3, 13, 14].

B uccrnegoBaHusix 6roxuakocTeln y bepeMeHHbIX KEHLMH B
pasHble Cpoky BepeMeHHOCTU u3yyanachb akTMBHOCTb (DEPMEHTOB
NULLEeBapUTENbHbIX Kene3 B nrasme KpoBW, MOYe, aMHUOTHYE-
cKoit xuakoctu [1, 6, 7], a nocne pofoB — B MOMO3NBE W MOSIOKE
Ha NPOTSXKEHUW TPYAHOTO BCKAPMMMBaHWS, [0 0Tkasa oT Hero [1,
8,12, 15].

LESIb UCCNEAOBAHUA

A3yunTb UCTOYHNKM ChepMEHTHOTO 0GecneyeHns aMHUOTPOD-
HOTO W NAKTOTPOCHOMO MUTAHMS MNOAA, [oKa3aTb, YTO B MOSO-
3MBO 1 TPYAHOE MOJIOKO (DEPMEHTbI PEKPETUPYITCS, a B Xeny-
[OYHO-KMLLEYHOM TpaKTe Nrofa U HOBOPOXKAEHHOTO OHU UCMONb-
3Yl0TCA [N ayTOnu3a HYTPUEHTOB W MHAYKUMM COBCTBEHHOrO
NULLEBaPEHMS.

MATEPWAIbI U METOAbI

Matepuan ans wuccriegoBaHust Gpancs y HeGepeMeHHbIX
(n=45) n BepemeHHbIX (N=151) KEHLNH — POXEHWL, C pa3nny-
HbIMW CPOKaMM POAOB (CPOYHbIE poabl — 86, NpexaeBPEMEHHbIE
pogbl — 34, 3ano3panbie poasl — 31).

W3yyanacb AuHamuka W3MEHEHUs aKTMBHOCTW (DEPMEHTOB
(nencuHoreHa, amunasbl v NUNasbl) B BUOXMAKOCTSX (KPOBb, CMHO-

Ha, MoYa 1 KonpodunbLTPaT, NYNOBUHHAS KPOBb M aMHNOTNYECKas
XULKOCTb) B KOHLE GepeMeHHOCTH, a B MOCNEPOAO0BbIA NEPUoA
1CCneaoBanmicb MOMO3MBO U FPYAHOE MOSOKO MaTepu.

OnpepeneHne NpoTEONUTUYECKON, aMUIONTUTNYECKOR U Nu-
MOSIMTUYECKON aKTUBHOCTEN OCYLLECTBNSANOCh B CbIBOPOTKE KPO-
BW, CIIOHE, MOYe 1 konpodunbTpaTe y HebepeMeHHbIX XEeHLMH 1
y BepemeHHbIX B KOHLie DepeMeHHOCTH.

OnpegeneHve obLel NpOTE0NIUTNYECKOI aKTUBHOCTH NPOBO-
ANNOCh Npu HU3KMX 3HaveHusx pH 1,5-2,0 cnektpodoTomeTpm-
YeckuM (TMPo3nHOBbLIM) MeTogoM KyHuTua—HopTtpona B Mogudum-
Kauuu, amunonuTUYEcKon — aMWUIOKNacTUYeCKUM METOAOM Mo
Kapageto, nunonutuyeckon — yHUULMPOBAHHLIM METOZOM C
MCMONb30BaHNEM B KayecTBe cybcTpaTta onmBkoBoro macna [12].

Cratuctyeckast 0bpaboTka nosy4YeHHbIX JaHHbIX OCYLLECTB-
nanacb B cpefe anekTpoHHbix Tabnuy Microsoft Excel 2003, a
Takke nporpamm Primer of biostatistics 4.03 n SPSS 11.0.

PE3YNbTAThHI

OTpaxeHueM npouecca MHKpeunn epMeHToB nuLLeBapu-
TEMNbHBIMU Xene3amu SBASIOTCA MOKasaTenn MX akTUBHOCTU B
KpOBM 1 MOYe, @ TaKKe COOTHOLUEHUS Mexay Humu [14, 15].

AmunonuTyeckast akTMBHOCTb B CbIBOPOTKE KPOBU GepemeH-
HbIX 3aKOHOMEPHO BbILLE, YeM Y HeBEpeMeHHbIX XEHLUMH, He3a-
BMCKMO OT CPOKOB pogopaspeLleHus (tabn. 1).

MMpu CPOYHBIX pofax akTMBHOCTb aMunasbl B MOYe NpaKTu-
Yecku OfIMHAKOBa C KOHTPOSbHbIMM MOKa3aTensmu, npu npe-
XAEBPEMEHHbIX 1 3an03aanbiX PoAax OHa CHWXeHa, YTO CBuae-
TENbCTBYET O PeTeHUMM hepMeHTa B opraHname 6epeMeHHbIX
KEHLLUWH.

lMokasaTenu akTUBHOCTM MEMNCUHOTEHa B NnasMe KPoBu CTa-
OunbHee nokasaTenenn amunasbl, HO BbILENEHNE €r0 B COCTaBE
Moun y 6epemeHHbIx B 2,1 pasa (p <0,001) 6onblue, Yem y Hebe-
PEMEHHbIX, 4YTO yKasblBaeT Ha BbIPaXEHHOCTb MHKPELMM NpoTeo-
NUTUYECKOro pepmeHTa.

Junonutnyeckas akTMBHOCTb KPOBW M MOYW Npu BepeMeHHo-
CTW yBENWNYEHA MO CPABHEHWIO C KOHTPONEM, 0COBEHHO npu po-
Aax B CPOK.

MpMepoM PeKPETOPHOro MPOUCXOXOEHWS MpPOTEONUTNYE-
CKMX (DEPMEHTOB B CITIOHE ABNSETCS 0BHapYXeHWe B Hel aKTuB-
HOCTU nencuHorexa (Tabn. 2).
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Tabnuya 1

Moka3saTenu akTUBHOCTH nuieBapuTenbHbIX (*)epMEHTOB B KPpOBU U MOYe Yy nuy KOHTpOHbHOVI rpynnbl

M XEHLUMH B KOHLe GepemeHHocm C pa3nnyHbIMKU CPOKaMK poaopaspeLleHnaA

Table 1

Indicators of the activity of digestive enzymes in the blood and urine of control group individuals and women
at the end of pregnancy with different delivery dates)

Mokasatenu /

KoHTponbHas rpynna /

CpouHble poabl /

MpexaeBpeMeHHble poabl /

3anosgansle poapl /

Indicators Control group (n=45) Urgent delivery (n=86) Premature birth (n=34) Delayed delivery (n=31)
Kpoes / Blood
1. Amnnasa (eg/mn) / 13,5+0,8 25,0+1,3* 22,4+1 3% 20,1+1,4*
Amylase (units/ml)
2. MencuHoreH (Tup. eg/mn) / 58,1+1,1 48,2+2,6%* 62,3+4,2 60,3+4,4
Pepsinogen (tyr. units/ml)
3. Ilunasa (ea/mn) / 18,1£0,7 32,1+1,8* 37,1£1,8* 24114
Lipase (units/ml)
Movya / Urine
1. Amunasa (ea/mn) / 64,1+1,6 67,2421 36,2+1,1* 44 3+2 1**
Amylase (units/ml)
2. MencwHoreH (Tvp. ea/mn) / 4520,3+212,0 9650,1+211,5% 10422,1+231,5* 9309,3+211,5*
Pepsinogen (tyr. units/ml)
3. Jlunasa (ea/mn) / 20,6+0,8 41,2+1 9* 30,8+1,9** 31,1+1,7*
Lipase (units/ml)
lMpumeyarue: [OCTOBEPHOCTL PA3NUYAI C NOKA3ATENAMM KOHTPOMBHOM rpynnbl: * — p <0,001; ** — p <0,05.
Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p<0,05.
Tabnuya 2

MokasaTenu akTMBHOCTM NULLEBAPUTENbHBLIX (DEPMEHTOB B CIIOHE M KONPOUNbTPaTe y NN, KOHTPOSLHOM Fpynnbl

U KEHLMH B KOHLIe 6ePEeMEHHOCTH C Pa3NMYHbIMM CPOKaMK POAOPa3PELLEHMS

Table 2

Indicators of the activity of digestive enzymes in saliva and coprofiltrate of control group individuals and women
at the end of pregnancy with different delivery dates

Mokasatenu /
Indicators

KoHTponbHas rpynna /
Control group (n=45)

CpouHble poab! /
Urgent delivery (n=86)

MpexaeBpemeHHble poabl /
Premature birth (n=34)

3anosgansle pogpl /
Delayed delivery (n=31)

CnioHa / Saliva

Lipase (units/ml)

1. Amunasa (eg/mn) / 2385,3+264,7 4781,6+423,8* 3717,3+223,8** 4702,9+323,8*
Amylase (units/ml)
2. MencwHoreH (Tvp. ea/mn) / 1520,9+247,6 2612,9+218,1* 2443 5+218,1** 2253,7+118,1**
Pepsinogen (tyr. units/ml)
3. Jlunasa (eg/mn) / 64,8+7,0 124,1+11,6* 176,5+11,6 74,5+3,4**
Lipase (units/ml)
KonpochunbTpar / Coprofiltrate
1. Amunasa (eg/mn) / 19,540,8 44,4439 35,2+2,1* 36,2+1,8*
Amylase (units/ml)
2. MencuHoreH (Tup. eg/mn) / 442,2+20,5 153,8+10,9* 174,7+16,2* 122,4+8,2*
Pepsinogen (tyr. units/ml)
3. Jlunasa (eg/mn) / 320,8+12,6 34444172 475,3+21,8** 375,34£20,8**

MpumeyaHue: [OCTOBEPHOCTb Pa3Ninynil ¢ NokasaTensmMu KoHTponbHo! rpynnbl: * — p <0,001; ** — p <0,05.

Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.
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B CntoHy MHKpeTUpYyeMbIii B XXenyake NencUHOreH BbiaenseT-
CSl U3 KpOBW, NMpW 3TOM Yy GepeMeHHbIX XeHLuH ero B 1,5 pasa
(p <0,001) bonble, yem y HebepeMeHHbIX, 3a cYeT Yero obecne-
UMBAETCS y4aCTUE CIIOHHbIX Xenes B pekpeuuu epmeHTa.

OKCKPETOPHO-PEKPETOPHOE  MPOUCXOXAEHWE TMAPONNTUYe-
CKO aKTUBHOCTW KonpodunbTpata obbscHseTCH akTom obHa-
PYXeHus B hekanusx amunasbl, nencuHoreHa 1 nunassl [3, 6, 11].

Mpn GepemMeHHOCTN amunonuTUyeckas W NMNONUTUYEcKast
aKTUBHOCTYW YBENWYNBAIOTCS, @ aKTUBHOCTb MENCUHOreHa NoYT B
3 pasa (p <0,001) ymeHbLuaeTcs. 3TN OTHOLLEHMS 0BpaTHO 3aBu-
CWMbI OT YPOBHS! BblENEHNs! NENCUMHOTEHA C MOYOM, YTO B LIENOM
OTPaxXaeTcs Ha COAEPKaHUN NENCUHOreHa B KpOBM GepeMeHHBbIX
KEHLLMH,

[pyras Tpodocuctema cBsi3aHa C aMHUOTPO(HbLIM MUTaHUEM
nnoja v ayToNUTMYECKUM NULLEBApEeHUEM 33 CHYET NOrMOLLEeHUs
M OKOMOMNOAHbIX BOA, COLEPXaLLMX KaK MUTaTenbHble BelecT-
Ba, TaK 1 COOTBETCTBYKOLWMe cybcTpaTam hepMeHTbl — rugpona-
3bl MaTEPUHCKOTO NPOMCXOXAEHUs [2—4].

OT0 [0oKa3blBaeTCH HanuuMeMm amunasbl, MencuHoreHa u
nMnasbl B aMHUOTUYECKON XWAKOCTW, obnaparoLieil CBOACTBOM
aKKyMynupoBaTb hepMeHTbI, UCNONb3yeMble NIOAOM ANs r1apo-
NIMTUYECKMX NMPOLIECCOB B €10 KENYyA04HO-KULLEYHOM TpaKTe Mmpw
elle HeCoBepLUEHHOM COBCTBEHHOM nuLeBapeHnn (Tabn. 3).

MpencTaBnalT MHTEPEC JaHHble 06 aKTMBHOCTU PEPMEHTOB,
peKpeTUpYEMbIX B MOMIO3V1BO W FPYAHOE MOJIOKO JKEHLUMH B 3aBU-
CMMOCTW OT CPOKOB WX pOAOpaspeLLeHus (Tabn. 4).

MonosuBo oTnmyaeTcs Bonbluei akTUBHOCTbIO (DEPMEHTOB,
yem rpygHoe monoko. OcobeHHo pasnuyatoTes obuas npoteo-
nutnyeckas (B 4 pasa; p <0,001) v nunonutuyeckas (8 3 pasa;

p <0,001) akTMBHOCTU, YeM CO3pEBLUEE TPYAHOE MOMOKO, TOrda
KaK aMuUIONUTNYECKAst aKTUBHOCTb 9TUX OMOXMAKOCTEN pasHUTCS
MeHee YeMm B 2 pa3sa (p <0,05) ybbinblo B npoLecce nepexoja B
3penoe MoOMoko. OTO JoKa3blBaeT y4acTne hepMeHTOB MON03nBa
1 TPYLHOTO MOJIOKa B MOMO3MBHO-NAKTOTPOGHOM NUTAHMM.

OBCYXOAEHUE

lnasma KpoBM MaTEPUHCKOTO OpraHnama, SBsSiCb NUTaTENb-
HO cpeaon nnoaa, obecneynBaeT ruapPONUTUYECKIE NPOLIECCHI U
y4acTByeT B npoueccax aHabonuama [3, 6, 12, 14, 15].

B pesynbTaTe NpOBEAEHHBIX MCCELOBaHUI BbISIBMEHO MO-
BbILUEHWE aKTMBHOCTW amuniasbl M Nunasbl B CbIBOPOTKE KPOBY
Y BCEX XEHLUMH B KOHLE 6epeMeHHOCTH, He3aBMCHMO OT CPOKOB
pofopaspelueHns. PasHOHanpaBfeHHble M3MEHEHUs B AaHHOM
XUAKOCTU HabntoAanueh no NENCUHOMEHY: CHUKEHWE aKTUBHOCTH
(hepMeHTa y XEHLLMH CO CPOYHBIMM POAAMU U NOBbILLEHNE — MPU
3anosganbix 1 NpexaeBpEMEHHbIX pogax.

BblaeneHne amunasbl ¢ MOYON Yy BepeMeHHbIX KEHLUMH CO
CPOYHbIMU POAAMK COOTBETCTBOBANO MOKa3aTENsM KOHTPOMbHOM
rpynnbl, a Npu NPeXAeBPEMEHHbIX W 3ano3fanbix pogax akTue-
HOCTb (bepMeHTa CHUXKanach, YTO CBULETENBCTBYET O PETEHLMN
amunasbl B opraHuame 6epeMeHHbIX XeHLUmH [1, 3, 6]. AKTUBHOCTb
nencuHoreHa 1 nunasbl MOYM B KOHLe 6EPEMEHHOCTY yBENNYeHa
Mo CPaBHEHMIO C KOHTPONeM, 0COBEHHO NpU poaax B CPOK.

AMMnonUTUYEeCKas akTMBHOCTb CIOHbI 0BYCIIOBIEHA HE TONBKO
CeKpeLMern CUHTE3MPYEMON CIIIOHHBIMU JKXene3amu a-ammurason, Ho
U PEKPETUPYEMON MaHKpeaTU4eCcKon a-amurason. B ceasu ¢ aTum
BO3POCLLMIA YPOBEHb aMUIIONUTUYECKON aKTUBHOCTU Y DepeMeHHbIX

Tabnuua 3

Moka3aTenu akTUBHOCTH nuiieBapuTesibHbIX (*)epMeHTOB B aMHMOTNYECKOW XUAKOCTM M I'IyHOBVIHHOﬁ KpoBu
y 69p9MeHHbIX B 3aBUCUMOCTKU OT CPOKOB poAopa3peLueHna

Table 3

Indicators of the activity of digestive enzymes in amniotic fluid and umbilical cord blood in pregnant women,
depending on the timing of delivery

Buonoruyeckas xugkocTs / ®epmeHTbI / CpouHble poabl / MpexneBpemMeHHble poabl / 3anosgansle pogpl /
Biological fluid Enzymes Urgent delivery (n=86) Premature birth (n=34) Delayed delivery (n=31)
AMHKOTHYecKas XNAKoCTb / Awvwunasa (ea/mn) / 16,3+0,7 27,7+0,9* 25,8+0,9*
Amniotic fluid Amylase (units/ml)
MencuHoreH (Tup. ea/mn) / 5664,5+225,1 5840,8+204,3 6387,0+249,4*
Pepsinogen (tyr. units/ml)
Nvna3a (eg/mn) / 228,7+18,4 201,4+15,3 234,2+16,2
Lipase (units/ml)
[TynoBuHHas KpoBb / Awmunasa (eg/mn) / 35,3+1,2 10,9+0,8* 15,1+1,1*
Umbilical cord blood Amylase (units/ml)
MencuHoreH (Tup. ea/mn) / 1041,6+88,5 1214,4+97,3* 873,0+65,4
Pepsinogen (tyr. units/ml)
Nunasa (eg/mn) / 164,9+11,2 190,4+13,4 61,2+4,5*
Lipase (units/ml)

I'IpUMewaHue: [0CTOBEPHOCTb pasnmqmﬂ C nokasatenamu 'y 6epeMeHHbIX JKEHLLUMH, poanBLLKX B CPOK:
* — p<0,001; ** — p <0,05.

Note: the reliability of differences with the indicators of the control group:

*—p <0,001; ** — p <0,05.
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Tabnuua 4

MokasaTenu akKTUBHOCTM NULLEBAPUTENbHBIX (DEPMEHTOB B MONO3MBE W FPYAHOM MOMOKE Y KOPMSILMX KEHLNH
B 3aBUCMMOCTH OT CPOKOB WX POAOpa3peLleHmst

Table 4

Indicators of the activity of digestive enzymes in colostrum and breast milk in lactating women, depending
on the timing of their delivery

Buonoruyeckas xuakocTb / ®epmeHTb! / CpouHble poabl / MpexaeBpemeHHble poabl / 3anosgansle poap! /
Biological fluid Enzymes Urgent delivery (n=86) Premature birth (n=34) Delayed delivery (n=31)
Mono3auso / Colostrum Awmunasa (ea/mn) / 401,3+£21,7 511,9+32,5** 440,9+20,3
Amylase (units/ml)
MencwHoreH (Tvp. eg/mn) / 609,5+26,3 532,4+18,1 581,1+29,4*
Pepsinogen (tyr. units/ml)
Nvnasa (ea/mn) / 634,1+28,5 523,2+25,3** 562,9+23,6**
Lipase (units/ml)
I'pyaHoe monoko / Amunasa (eg/mn) / 215,3+19,6 267,8+14,5** 233,4+15,6
Breast milk Amylase (units/ml)
lMencuHoreH (Tup. eg/mn) / 152,9+12,1 124,2+10,2 179,1+11,6**
Pepsinogen (tyr. units/ml)
Nvnasa (ea/mn) / 222,2+17,2 285,4+14,7* 230,2+12,7
Lipase (units/ml)

lMpumeyaHue: [OCTOBEPHOCTb Pa3NnyniA ¢ nokasatensMn y 6epeMeHHbIX KEHLLMH, POAMBLUNX B Cpok: * — p <0,001; ** — p <0,05.
Note: the reliability of differences with the indicators of the control group: * — p <0,001; ** — p <0,05.

MOXeT ObiTb 0BYCMOBNEH 3a cyeT TOW M Apyroit amunas [4, 5,
7-10, 13, 14].

Y Bcex 6epeMeHHbIX XEeHLWWH HabnioLanoch NoBbILEHNE ak-
TUBHOCTW amunasbl, NENcUHOreHa u nunaskl B CAOHE, YTO CBUAe-
TeNbCTBYET O PEKPETOPHOM MPOUCXOXKAEHUN [aHHbIX (HePMEHTOB.

Ecnu cnioHHble xenesbl He UCTbITbIBAKOT MMAPOCTaTUYECKOTO
COMPOTMBAEHNS, TO B MPOTOKaX MOMKeNyA04HON xenesbl Bepe-
MEHHBbIX OHO Bonblue, YeM y HebepemeHrHbIx [1, 3, 6]. CooTBeTCT-
BEHHO, Y HUX U3MEHSETCS W NIMNONUTUYECKAs aKTUBHOCTb CTHOHBI,
0C0BeHHO Npu NpexaeBpeMeHHbIX pofax, YTo CBA3aHO C yBenu-
YeHneM akTMBHOCTM NNNasbl B KPOBM.

K koHUy GepemeHHOCTV MoBbIanach amunonuTuyeckast u
NMNONUTUYECKast akTUBHOCTU KonpodunbTpaTa ¢ HaubomnbLMMi
N3MEHEHUSMU Y KEHLUMH CO CPOYHBIMM W MPEXOEBPEMEHHBIMM
pogamu. B TO xe Bpemsi UIMeno MecTO CHWXEHUE aKTUBHOCTY
MencuHoOreHa y BCex 1ccneayemblx rpynn GepemMeHHbIX KeHLUH
Mo CPaBHEHMIO C NOKa3aTeNnaMu KOHTPOMbHOW rpynmbl.

AMHMoNNaLeHTapHbI 6apbep yvacTByeT B 13bupaTensHoM
HaKOMMEHUN NULLEBApUTENbHbIX (DEPMEHTOB B OKOMOMMOAHbBIX
BOZax, B KOTOPbIX MX COAEPXaHNe BECbMa 3HaUMTeNbHO [2, 3, 12,
15]. MynoBuHHas kpoBb Gorata hepMeHTamm NPOTEONUTAYECKOTO
W IMNONNTUYECKOTO PSAA, 0COBEHHO Y XEHLLMH C NPEXAEBPEMEH-
HbIMU pofamu.

B noctHaTanbHbI Nepuoa npoucxoaut nepexos pebeHka
Ha MOM03MBHO-NAKTOTPOMHLIN TN NuTanus [1, 3, 12]. B cBs3n
C 9TUM Haubonblune nokasaTenn akTMBHOCTM TMAPONAs Hamu
BbISIBMEHbI B MONO3KBE C NMOCNEAYIOLUM CHUXEHUEM NX aKTUB-
HOCTW B rPYAHOM MOJIOKE Ha NATbIE CYTKW XM3HN HOBOPOXOEH-
Horo pebeHka. VIHKpeuus, pekpeLns n akckpeuns hepmMeHToB

B3a/IMOCOOTHOCATCS Mexay coboil, NoAaepkuBas NOCTOSHCT-
BO MX COAEPXaHWs B KPOBW ANS OCYyLeCTBNeHus aHabonuye-
CKWX 1 PErynsaTopHbIx npoleccos y nnoga [13, 14, 16].

Takum 06pa3om, nonyyeHHble HamMK LaHHble 0 PEPMEHTHOM
roMeocTase B CUCTEME «MaTb—TI04—HOBOPOXAEHHbLIAY CryxXaT
BONONHNTENbHBIM MaTepuarnom o TpodocucTemax ¢ Ux ayTonu-
TUYECKUM TUMOM NuLLeBapeHus. B aHTeHaTanbHbIN nepuog opra-
HWU3YKOTCA TMCTOTPOHOE, reMaTpoHoE (TpaHcnnaLeHTapHoOE) 1
aMHMOTPO(HOE NUTaHWE, a B NOCTHATambHbIN — NakTOTPOdHOE
nutaHue. PepMeHTbl MHAYLMPYIOT (DYHKLMOHANBHYK aKTUBHOCTb
CEKPETOPHBIX efe3 U MOAroTaBMMBAKT MULLEBAPUTENbHbIN
TPaKT rpynHoro pebeHka K 4eMHUTUBHOMY MUTaHMKO Yepes ne-
PWOA CMELLaHHOTO NUTaHKS.

BbIBOObI

1. AMUNoNUTMYEeCKast akTUBHOCTb CbIBOPOTKM KPOBM, MOYM 1
CMIOHbI Y 6epeMeHHbIX 3aKOHOMEPHO BblLLE, YeM Y HebepemeH-
HbIX KEHLLWH, HE3aBMUCMMO OT CPOKOB POZOPA3pELLEHNS.

2. AKTMBHOCTb MencuHOreHa v nnnasbl B KPOBM, MOYE W CITiO-
He npn BepeMeHHOCTM yBenuYeHa No CPaBHEHMIO C KOHTPOMEM,
0CO6EHHO NpK poaax B CPOK.

3. B konpochunbTpaTe Habnwaanocs NoBbILLEHWE aKTUBHOCTY
amunasbl 1 nnasbl, HO CHUWKEHWE NEMNCUHOrEHa Y BCEX Uccney-
eMblx 6epEMEHHBIX KEHLLWH K KOHLYy BepeMeHHOCTU.

4. AMHMOTMYECKas KMOKOCTb W MYMOBMHHAS KpOBb Gorathb
(bepMeHTaMn MPOTEONIUTUYECKOTO W JIMMONUTUYECKOTO psfa C
HaNBOMbLUIMMI U3MEHEHWSIMU Y JKEHLMH C MPEXLEBPEMEHHBIMM
11 3ano3gansiMu pogam.
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5. TugponuTyeckass akTMBHOCTb MOMO3MBA  CYLIECTBEHHO
BbllLie TaKOBbLIX MoKasaTeNien B rpyLHOM MOJIOKE Ha NSATbIE CyTKM
XU3HW HOBOPOXAEHHOMO pebeHka.

6. GepMeHTbI NPUHUMAIOT yYacTue B ayTONUTUYECKOM MULLE-
BapeHUM M MHOYLMPYIOT COBCTBEHHOE MULLEBAPEHUE B OpraHu3-
Me rpyaHoro pebeHka.

AONONHUTENbHAA UHOOPMALINA

Bknap aBTOpoB. Bce aBTOPLI BHECIM CYLIECTBEHHbIA BKNag
B pa3paboTKy KOHLENUWM, NpoBEeAEHUE UCCNEA0BaHMS W NOLro-
TOBKY CTaTbW, MPOYnM 1 0fobpunn uHanbHyl BEPCUIO Mepeq
ny6numkaumen.

KoHdnukt uHTepecoB. ABTOpbI AEKNapUpYOT OTCYTCTBUE
SIBHbIX W MOTEHLMamnbHbIX KOH(NKTOB UHTEPECOB, CBA3AHHbIX C
nybrnukaumen HacTosILLen cTaTbi.

WUcTounuk domHaHcmpoBaHus. ABTOpbI 3asBAsioT 06 OTCyT-
CTBUM BHELIHEro (PUHAHCMPOBaHUS NpuU MpOBELEeHUM Wccnepo-
BaHUs.

WHdopmupoBaHHoe cornacue Ha nyGnukaumio. ABTOpbI
MONy4YMnn NUCbMEHHOE Cornacue NauyueHToB Ha nybnvkaumio me-
BVLIMHCKUX OaHHbIX.
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MONOBbLIE OCOBEHHOCTU MEXKOPKOBbIX CBA3EMN B AENbTA-OUANA3OHE
CNEKTPA MOLLHOCTW MPU BbINONHEHUA MTPOU3BONbHbIX BUMAHYATNBHbIX
LLENEHANPABJNEHHbLIX ABUXEHUN
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Pestome. YpoBeHb GrMaHyanbHO KOOPAMHALMM Y NNL MYXCKOTO W XXEHCKOTo NOMoB NpeAcTaBneH pasHoil pe-
3yNbTaTUBHOCTbIO, YTO OGBACHAETCS 0COOEHHOCTAMM OpraHU3aL|M CEHCOMOTOPHOI CAIEPDI Y KEHLMH U MYXYUH.
Mpouecchl BO30OYXAEHNUS 1 TOPMOXEHNS SBNAIOTCS B3aMMOLONONHSIOWMMN U CNOCOBCTBYIOT 3DhEKTUBHOMY
NoCTPOEHWI0 ABUraTENbHON cucTeMbl. Lienblo nccnenoBaHus SBNSETCS U3yYeHUe NosoBbiX 0COGEHHOCTEN ak-
TUBAL{MM KOPbI B 1€NbTa-ananasoHe U BbISBIEHWE BHYTPUCUCTEMHbBIX KOPKOBbIX B3aUMOCBS3EN NpW peanusaunm
CMOXHOCKOOPAMHUPOBAHHbBIX GMaHyanbHbIX ABUKEHWA. YPOBEHb akTUBHOCTM MO3ra OLieHWUBancs pernctpawmen
AenbTa-puTMa npu NpoBeaeHUn anekTpoaHuedanorpadum, a pesynstathl NokasaTens KOOPAUHALMA — C NOMOLLbIO
MeToAa CynnopTMeTpuu. BbisiBNeHbl JOCTOBEPHbIE Pa3nnynst B TOPMO3HOI aKTUBHOCTY KOPbI GOMbLUKMX NOMYyLapuit
1 YHKLMOHANbHbIX B3aUMOCBS3SX €€ LIEHTPOB, YTO 00YCIOBNMBAET pasnunyus pe3ynbTupytollen 3dekTMBHOCTM
BbIMOSHEHWSI MOTOPHbIX MPOrpamm. B xeHckoi rpynne Beayliee 3HauyeHne B GOpPMUPOBaHMM MOTOPHOM NporpamMmbl
NMeeT BblCOKas akTUBHOCTb B AieNbTa-AnanasoHe NeBoil POHTANbHOI aCCOLUATUBHON KOPbI 1 BbipaXeHHast CBSI3b
3aTbINOYHO U NPEMOTOPHON 0BNIAcTh cnpasa. Y MyXYuH MEXNonyLapHas acCUMMETpUsi C TOPMOXEHWEM NPaBOro
nonywapus cnocobcTeyeT Gonee COBEPLIEHHOMY pe3ynbTaTy.

KntoueBble cnoBa: npon3BoribHas ABUraTerbHasi akTUBHOCTb, ANeKTpoaHuedanorpadus, bumaHyanbHas KoopArHaLms,
KOpKOBas akTUBHOCTb

SEXUAL CHARACTERISTICS OF INTERCORTICAL RELATIONSHIPS
IN THE DELTA RANGE OF THE POWER SPECTRUM WHEN PERFORMING
ARBITRARY BIMANUAL PURPOSEFUL MOVEMENTS
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Abstract. The level of bimanual coordination in men and women is represented by different effectiveness, which is
explained by the peculiarities of the organization of the sensorimotor sphere in women and men. The processes of
excitation and inhibition are complementary and contribute to the effective construction of the motor system. The aim
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of the study is to study the sexual characteristics of cortical activation in the delta range and to identify intersystem
cortical relationships in the implementation of complexly coordinated bimanual movements. The level of brain activity
was assessed by recording the delta rhythm during electroencephalography, and the results of the coordination
index using the method of supportmetry. Significant differences in the inhibitory activity of the cerebral cortex and
the functional relationships of its centers have been revealed, which causes differences in the resulting effectiveness
of motor programs. In the female group, high activity in the delta range of the left frontal associative cortex and a
pronounced connection between the occipital and premotor regions on the right are of leading importance in the
formation of the motor program. In men, hemispheric asymmetry with inhibition of the right hemisphere contributes

to a more perfect result.

Keywords: voluntary motor activity, electroencephalography, bimanual coordination, cortical activity

BBEOEHUE

MonoBble pasnuyus B ABUraTeNbHOM cepe He Bbi3biBaOT
COMHEHMI Y COBpEMeHHbIX uccnegosatenen [1, 5, 8, 11, 19],
OfHaKo MpUpOAa AaHHbIX PACXOXOEHUI MO-NPexHeMy WU3yyeHa
HeLoCTaTouHO. PutMuyeckne BumaHyanbHble [ABWXEHUS npea-
CTaBneHbl B LIEHTPanbHON HEPBHOW CUCTEME B BUAE MOTOPHON
nporpammbl Ux TakTa, B pamkax KOTOpOW (hopmupyeTcs cTpate-
s BbinonHeHus nokomouun [10, 12]. AKTMBHOCTb pasnMyHbIX
LLeHTPOB KOpbl 60MbLUMX MOMYLIAPUIA FOTIOBHOTO MO3ra U UX B3au-
MOCB$3b SBMAKTCA BEAYLUMM (PAKTOPOM B MHULMALUW N KOPPEK-
Unn aHrpaMm LswxeHui [3, 5, 7, 15]. Mpouecchl Bo3byxaeHus 1
TOPMOXEHUS IBASIOTCS B3aUMOLOMOMHSIOLLMMM U COCOOCTBYIOT
3(heKTUBHOMY MOCTPOEHWIO ABUraTenbHoM cuctemsl [1, 9, 16].
ObwenpuHsaTas MeToauka PEerucTpauuy aneKTpUYecKon akTuB-
HOCTU MO3ra — 3neKTpo3HLedanorpadms — no3BoNseT Npous-
BECTY 3anuCb MEANEHHbIX BOMH B JeNbTa-AuanasoHe 1 OLeHNTb
MHrMOMPOBaHWe Y4aCTKOB KOpbl G0OMbLUMX nonywwapuii [4].

LESTb UCCNEAOBAHUA

Llenb AaHHOrO UccreaoBaHus — U3yyeHne NosoBbIX 0COBEeH-
HOCTEIA aKTMBALM KOpbl B eNbTa-ananasoHe 1 BbisIBNEHNE BHY-
TPUCUCTEMHBIX KOPKOBbIX B3aMOCBSI3€# NMpK peanuaaumm Criox-
HOCKOOPAMHMPOBAHHbIX BUMaHyanbHbIX ABUKEHNIA.

MATEPWAIbI W METO[bI

Wccneposanve nposogunock Ha 6ase nabopatopum guamno-
noruu aBuratenbHoi aktueHoct HUWM dusmonorum, obvean-
HEHHOro ¢ oaHonpodgunbHon kadenpon ®rbOY BO «Kypckuit
rocyAapCTBeHHbIN  MeAMLMHCKMA  YHUBepcuTeT» MwuH3gpaBa
Poccuu.

B akcnepumeHTe Ha 0CHOBE MH(OPMUPOBAHHOMO A06POBOMb-
HOrO cornacusi NPUHANK yyactne 53 MyxuuHbl U 51 xeHLmHa B
BospacTe oT 18 no 24 net. VcnbiTyeMbIM NpeacTosno npouTu
OLIEHKY YPOBHS BrMaHyanbHoi KOOpAWHALIMM C MOMOLLbI0 MeToAa
cynnoptmeTpuu [10]. B pamkax AaHHOM METOAMKM MCTbITYEMbIM
NPeaCcTOsANO BbIMNOMHUTL YeTbIpe 3afaHus PasHoOM CIOXHOCTY, MO
UTOraMm OL|eHWBANOCh BPeMs BbIMOMHEHUS 3afaHns, KONMYECTBO
OLWKBOK, BpEMS HAXOXAEHMUS Ha KOHTYPE W BHE KOHTYpa 3agaHus,

a Takke BbIYUCNANCS MHTErpanbHblii NoKasaTenb KoopauHaLmum.
3aTtem, nocrne BbINOMHEHWUS 3afaHWA, NPOM3BOAMNAChL 3anuChb
3NeKTpo3HLUedanorpammbl B Te4eHne 2 MuHyT. [ins peructpauum
“Cmonb3oBanach MexayHapoaHas cuctema oteegeHun «10-20,
B pamkax KOTOpown (hUKCMpoBanach akTMBHOCTb OT 21 yalueyko-
BOro anekTpoga. [ns u3yyeHus UCnonb3oBanu AaHHble, Mosy-
yeHHble ¢ otBeaeHun Fp1-A1, Fp2-A2, C4-A2, C3-A1, T3-A1,
T4-A2, 01-A1, 02-A2, TaK Kak UMEeHHO 3Ti OTBEAEHMS OTpaxa-
IOT aKTUBHOCTb OCHOBHbIX Y4aCTKOB KOpbl, OTBEYaLLMX 3a pea-
nn3aunio aBuxeHun. lokasaTenb 3NeKTPOAHOr0 MMMeAaHca He
npesbiwan 20 kKOM, YyBCTBUTENLHOCTb YCTaHOBMNEHA 7 MKB/MM.
[anbHenwas koMnbloTepHas obpaboTka curHana npoBogunach
MeTogom bbicTporo npeobpasoBanust Pypbe, C yCPeLHEHNEM HE
meHee 30 anox no 2 ¢ [4, 6].

B akcnepumeHTe wucnonb3oBancs anekTposHuedanorpad-
aHannsatop O3lA-21/26  «OHuedanaH-131-03»  (TaraHpor,
Poccus). Ctatuctuyeckas obpaboTka npoBogmnach nyTem cpas-
HEHUs CPERHUX BEMUYWH CMeKTpa MOLLHOCTM B MCCNegyembix
rpynnax. KonnyectBeHHble MoOKasaTenu OLEHMBanuChb Ha npeg-
MET COOTBETCTBMS HOPManbHOMY pacnpefeneHnto ¢ noMOoLLbH
kputepus Konmoroposa-CmupHOoBa (npu uucne uccnegyembix
Bonee 50 yenosek). B cnyyae oTcyTCTBNS HOPManbLHOMO pacnpe-
[ENeHNs KONMMYECTBEHHbIE [aHHble OMUCHIBANMCH C MOMOLLbIO
MeauaHbl (Me), HuxHero 1 BepxHero keapTunein (Q1-Q3). Kare-
ropuanbHble AaHHble OMUCHIBANMCh C ykasaHnem abCcomtoTHbIX
3HaYeHN 1 NPOLLEHTHbIX Aonen [2].

PE3YNbTAThHI

[Mpu cpaBHeHUM napameTpoB B AenbTa-AuanasoHe (tabn. 1)
Y KEHLUMH HaWMeHbLUMe 3HaYeHWs! 3aperucTpupoBaHbl B OTBe-
neHun C3-A1. MokasaHus B oTBeaeHun T3-A1 Bbiwe Ha 13%, B
Fp1-A1 Ha 29%, B T4-A2 Ha 51%, B O2-A2 Ha 67%, B Fp2-A2 Ha
79%. CpegHtve 3HayeHus B otBegeHun O1-A1 Bbilie MeuaHbl B
oteeaeHun C3-A1 Ha 9%, a B C4-A2 Bbiwwe Ha 63%. Makcumans-
HbI NOKa3aTenb — B 0TBEAEHUN Fp2-A2. Y MyX4nH HauMeHbLLee
3HaYeHne CnekTpa MOLLHOCTY 3apervcTpupoBaHO B OTBeAEHWN
C3-A1. B otBegennn T3-A1 Bbiwe Ha 1%, B Fp1-A1 3HauyeHus
Bbilwe Ha 9%, B T4-A2 Bbiwe Ha 15%, B Fp2-A2 Boiwe Ha 37%,
B 02-A2 Bbiwe Ha 56%. CpeaHee 3HaueHue B otBeaeHUn C4-A2
Bbille meanaHbl B O1-A1 Ha 26%, B C3-A1 Bbilie Ha 32%. Makcu-
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Tabnuya 1
CpenHue nokaszatenu cnektpa mowHoct A B AenbTa-anmanasoHe y XeHLUH U MYXYUH
Npy BbINOMHEHUN NPOM3BONbHbIX GMMaHyarnbHbIX LefeHanpaBreHHbIX ABUKEHUN
Table 1
The average values of the EEG power spectrum in the delta range in women
and men when performing arbitrary bimanual purposeful movements
OteepneHue aHueanorpammbl / Electroencephalogram leads
'pynna / Group
Fp1-A1 Fp2-A2 C3-A1 C4-A2 01-A1 02-A2 T3-A1 T4-A2
KeHuwwHbl / Women 8,31 (Me) | 11,56 (Me) | 6,45(Me) | 10,4949,73 | 7,03+3,93 | 10,80 (Me) | 7,28 (Me) 9,72 (Me)
(M+SD) (M+SD)
Myx4mHbl / Men 9,43 (Me) | 11,83 (Me) | 8,62 (Me) | 11,36+7,54 | 10,85+6,46 | 13,58 (Me) | 8,68 (Me) | 9,95 (Me)
(M+SD) (M+SD)

Mpumeyanue: M — cpeaHee 3nayenune; SD — cTaHaapTHoe oTknoHeHne; Me — meamnana.

Note: M — the average value; SD — the standard deviation; Me — the median.

16
14
12
10
8
6
4
2
0
Fp1 A Fp2A2 C3A1 C4A2 O0O1A1 02A2 T3A1
m [enbTa-auana3oH, My>xduHsl / Delta range, men
m [lenbTta-AnanasoH, xeHLuHbl / Delta range, women
Puc.1. CpaBHuTenbHasi XapakTepucTUKa CpegHMX MokasaTtenew
cnektpa MowHoctM Al B AenbTa-guanasoHe Y XKeHWMH
M MYXYUH NPU BbINOJIHEHUN NPOU3BONbHLIX GUMaHyanb-
HbIX LiefleHanpaBneHHbIX ABUXEHUNA
Fig.1. Comparative characteristics of the average values of the

EEG power spectrum in the delta range in women and
men when performing arbitrary bimanual purposeful
movements

MarbHOe 3HayeHue BbisiBNeHO B oTBeAeHun 02-A2, 310 roBopuT
0 BbICOKOW A€NbTa-aKTUBHOCTY B 3aTbINIOYHON JOfe crpaBa.
CpaBHUTENbHbI aHanM3 CPEAHUX BEMUYMH B KEHCKON 1 MyX-
CKOW rpynnax uccneposanus (puc. 1) nokasarn, Yto OTBefeHue
Fp1-A1 oTpaxaeT paboTy neson NoBHON fonu. 3HAYEHUsI B MyX-
ckoit rpynne nccnegosakns Ha 13% (p <0,001) Bbiwe aHanorny-
HOTO noKasaTens B XeHCKon rpynne. B otBeaeHun Fp2-A2, noka-
3blBaloLeM paboTy npaBor NOGHOM 40K, Y MyXUMH Bbille Ha 2%
(p <0,001). B otBegeHun C3-A1, npoekuun LieHTpanbHoOM npemo-
TOPHOM KOpbI cneBa, Boilwe Ha 34% (p <0,001). B otBegexun C4-
A2, NpoeKkunn LEeHTpansHOW NPeMOTOPHON Kopbl CnpaBa, Bbllle

JKeHLWHbI

MyxunHbl

Puc. 2. KoppensiuuoHHble nnesiabl CNEKTpa MOWHOCTH UCMbITYye-
MbIX XEHCKOro 1 MyXCKOro nona B fefibTa-guanasoHe npu
BbINOMIHEHWM MNPOM3BONbHbLIX GUMaHyanbHbIX LeneHa-
npaBneHHbIX ABUKEHUNA

Correlation pleiades of the power spectrum of female and
male subjects in the delta range when performing arbitrary

bimanual purposeful movements

Fig. 2.

Ha 8% (p <0,001). B otBegeHun O1-A1, KoTOpoe nokasbiBaeT
paboTy neBoil 3aTbinoyHoi obnacTu, Boiwe Ha 54% (p <0,001).
B otBeneHnn 02-A2, oTpaxatoiem paboTy 3aTbinoyHo obnactu
CnpaBa, Bhbille Ha 26%, B 0TBeAeHuM T3-A1, NpOEKLMM BUCOYHON
obnactu cnesa, Bbile Ha 19%, B oTBeaeHun T4-A2, npoekuun
BMCOYHOI 0bracTu cnpasa, Bbilwe Ha 2% (p <0,001). Mpw cpaBHu-
TENbHOM aHanuae CnekTpa MOLLHOCTW yCTaHOBNeHo npeobnaaa-
HWe aKTMBHOCTY FONIOBHOTO MO3ra Ha BCEX €ro y4yacTkax B Aenb-
Ta-[1anasoHe y ML, MyXCKOro nosa Hag, XEHCKUM.

Mpy NpoBEAEHUM KOPPENSLMOHHOTO aHanu3a Mexgy noka-
3aTensiMW aKTWBHOCTW TOMOBHOTO MO3ra B [eNbTa-AuanasoHe
CreKkTpa MOLLHOCTM Y ML, MYXCKOro nona HabnogaeTcs oTcyTeT-
BME B3aMMOCBS3eN N1EBOro W npasoro nonywapus (puc. 2). Mpu
9TOM B NMpaBbIX OTAENAX MO3ra TECHOTA CBSA3EN BbILLE. Y XeHLLUMH
CBS3b MeXAY NpaBbIMU W NEBbIMW OTAENaMu 06ecneynBaeT B3au-
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MOLENCTBME NEBON (hPOHTAmNbHOW KOpbl CrieBa U LieHTpanbHOM
NPEMOTOPHON KOpbl cnpaBa. [1py 3TOM cuna CBS3W B MYXKCKOI
rpynne uccnepoBaHust B otBeaeHusx Fp2-A2 — C4-A2 Bbllue Ha
15% (p <0,001), B T4-A2 — O02-A2 Bbiwe Ha 17% (p <0,001), B
Fp1-A1 — C3-A1 Bbiwe Ha 34% (p <0,001), B Fp2-A2 — T4-A2
Bblle Ha 34% (p <0,001). B C4-A2 — 02-A2 y KeHLYWH BblILLE Ha
14% (p <0,001). MynbTMNONSPHBLIM LIEHTPOM C CaMbIM BbICOK/M
3HayYeHneM CyMMapHOro ko3aduLeHTa KOppenaLum y KeHLuH
SBNAETCA LeHTpanbHas npemoTopHas obnacTb cnpasa. Takxke
OHa COBMECTHO C 3aTbINOYHON 06NacTblo crnpaBa UMEET ABYCTO-
POHHUE CBSA3U BbICOKOI TECHOThI. Y MY)X4WH Takke 0bnacTbio Kop-
PenauMM ¢ MakcMMarbHbIM 3HA4YEHUEM CyMMapHOro koadduum-
€HTa SBNSETCS LieHTpanbHas npeMoTopHas kopa cnpasa. OgHako
CBS3M BbICOKOW TECHOTbI PacnonoXeHbl Mexay hpoHTanbHON ac-
coLMaTBHOM KOpOiA CripaBa 1 NpaBoii BUCOYHOM 00NacTbHo.

OBCYXOAEHUE

[enbTa-putM no cBOei NpuUpoae SBRSETCS TanaMoKOpTW-
kanbHbIM [4], 1 3a CYET 3epKanbHbIX HEMPOHOB, PACMONOXEHHbIX
B KOpe, MoKa3blBaeT TOPMO3HYK [AEeATENbHOCTb CreLndUYecknx
snep Tanamyca [9], a Takke OTpaxaeT NpoLecchl KOHCONMMaaLmm
MamMsTV U KOTHUTUBHOW fesTensHocTu [7, 15, 17]. YuutbiBas, uto
[BuUratefibHas akTWBHOCTb SIBNSIETCA COYEeTaHWeM MNpoLEeccoB
BO30YXJeHMs 1 TOPMOKEHWS, aHHbI puTM OyaeT okasbiBaTb Cy-
LECTBEHHOE BMUsIHWE HA peanu3aunio MOTOPHbIX mporpamm [1,
9, 16]. MakcumanbHas akKTMBHOCTb Y KEHLLWH B IEBO PpOHTanb-
HOVl JONe MOXeT roBOpUTL O mpoueccax rnybokoro TOPMOXeHMs
TPETUYHBIX MOTOPHBIX MOSiei accoLnaTUBHOM Kopbl crnesa. pu
3TOM 00pasytoLLMnCs MOCT MeXAY NEBLIM W MpaBbIM NOSyLIAPHS-
MW, KOTOPBIA HAXOAMTCS MEeXAY NEBON (pOHTamNbHON 06MacTbo 1
LleHTpanbHON NPeMOTOPHON KooK, MOXET 006ycnosnmeaTh Gonee
HWU3KWe MnoKasaTenu ypoBHS BMaHyanbHOM KOOPAMHALMM Y XKEH-
LUMH MO CPaBHEHWID C MyX4uMHamu. BbipaxeHHas CBS3b Mexzay
3aTbINOYHON 1 LiEHTpanbHOM MpPemMOTOpHOM obnacTsmu cnpasa
MOXeT OKa3blBaTb WHrMOMpYyloLLee BO3LEeACTBUE Ha MPOLECCh
M3BMNEYEHNS CYLLECTBYIOLNX 3HTPaMM M3 MamsTy.

Mysxckas rpynna uccnefoBaHus xapakrepusyetcs bonee Bbl-
COKUMM NOKa3aTensMu akTUBHOCTU B fieNbTa-AuanasoHe BO BCEX
0TBefeHusIX, YTO roBopuUT 0 Gonee rmy6okoM TOPMOKEHUM CTPYK-
Typ. KapTupoBaHue (yHKLMOHAMNbHbIX CBSA3EH B JaHHOM rpynne
Mo3BONISIET rOBOPUTH 06 OTCYTCTBUM B3aUMHbIX BIUSHUIA MEXIY
MOJTyLLAPUSMM U BbIPaXXEHHON NPaBOCTOPOHHEN aCUMMETPUM aK-
TUBHOCTH. [IBYCTOPOHHSIS CBSA3b BbICOKOI TECHOTHI MEXAY I0BHOM
1 BICOYHON [ONSIMK CrpaBa MOXET roBOPUTbH O B3aUMHOM TOp-
MOXEHUM TPETUYHBIX MOTOPHbIX MOMen (PpPOHTaNbHOM accouma-
TUBHO KOPbl 1 BECTUOYNAPHBIX LIEHTPOB CMPaBa, YTO B YCMOBMSX
BbINOMHEHUS 3ajaHuii CynnoOpTMETPUM OKa3biBaeT MONOXMTENb-
HOe BNNsiHWE Ha Bosiee COBEPLLEHHbIN pesynbTar.

Mokasatenu OumaHyanbHONM KOOPAMHALMM B UCCIELyeMbIX
TPYyNNax XeHLMH 1 MYXYMH MMEKT CyLEeCTBEHHble pasnuuns,
TEM CaMbIM MOATBEPXAAs paHee nomnyyeHHble AaHHble [11, 13].
PasHuua B pesynbratax 0bycrosneHa oTAYNSAMN B TaKTUKE Bbl-
NONMHEHNS 3aaHnil, COOTBETCTBEHHO, B UHWLMALMN 1 KOPPEKLMK

MOTOPHbIX NpOrpamMM Ha KopkoBoM ypoBHe [12, 14]. Peructpa-
UMs AenbTa-akTUBHOCTYM TONIOBHOTO MO3ra MO3BOMSIET OLEHUTb
MPOLECChI MHIMOMPOBAHMS LIEHTPOB, Y4YACTBYIOLMX B ABWKEHMM.
XeHckas rpynna uccnefoBaHUs XapakTepu3yeTCs aKTWBHbIM
TOPMOXEHUEM NeBOM (PPOHTANbHOM accoLMaTUBHOM KOpbl, Ha-
NMYMEM «MOCTay, CBA3bIBAIOLLEro MonyLwapus B NeBoil NoGHOM
1 NpaBoil LEeHTPanbHON NPEMOTOPHON 06NacTAX, U BbIpaXEHHbI-
MU CBSA3AMU MeXAy LEHTpanbHOW NPEMOTOPHOM U 3aTblIOYHOM
KOpoW Cnpaea, YTO B COBOKYMHOCTW NOKasblBaeT MeHee 3dhdek-
TUBHYIO CTpaTeruio BbIMOMHEHWNS OBUraTenbHOro akta no cpas-
HEHMIO C MyX4nMHamu. B rpynne «My4mHbl» LenbTa-akTUBHOCTb
BblpaXeHa curbHee 1 roBoput 0 6onee rnybokom TOPMOXeHUM
BO BCex LieHTpax kopbl. OTCYTCTBME CBA3EW MeXay nonywapus-
MW C BbIP@X€EHHOW NPaBOCTOPOHHEN acUMMETPUEN akTUBHOCTH 1
B3alMHOE NOJABNEHME BUCOYHON W (hpOHTaNbHON 0bnacTu cnpa-
Ba OTpaxaeT Oonee pe3ynbTaTWBHLIA Npouecc OuMaHyanbHou
KOOpAMHaLMN.

BbIBOAbI

1. Y KEHLUMH 1 MYXYWH BbiSiBNEeHa pa3Has cTpaTterns Bbinon-
HEeHUs NPOU3BOSbHbIX BUMaHyanbHbIX LeneHanpaBneHHbIX ABU-
KEeHNi.

2. B xeHckon rpynne Begyluee 3Ha4yeHne B hOPMUPOBaHNN
MOTOPHOW MporpamMmbl UMeeT BbICOKasi aKTUBHOCTb B AenbTa-
AnanasoHe neBon PpOHTaNbHON accoLyMaTMBHOM KOpbl U Bbipa-
XEHHas CBS3b 3aTbINIOYHON M MPEMOTOpPHON 06nacTu cnpaea.

3. Y MyX4MH MexnonylapHas acuMMeTpus C TOPMOXEHUEM
npaBoro nonyLapus crnocobcTByeT 6onee COBEPLUEHHOMY pe-
3ynbTarty.

AONONHUTENBbHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOPLI BHECIM CYLYECTBEHHbIA BKNAL
B pa3paboTKy KOHLENUWM, NpoBEeAEHUE UCCNEA0BaHMS W NOATo-
TOBKY CTaTby, MPOYnu 1 ofobpunn (uHanbHylo BEPCUI nepea
ny6nmkaumen.

KoHdnukt uHTepecoB. ABTOpbI AEKNapUpYT OTCYTCTBUE
SIBHbIX W MOTEHLMamNbHbIX KOH(INKTOB UHTEPECOB, CBA3AHHbIX C
nybrnukaumen HacTosILLen cTaTbi.

WUcTounuk domHaHcMpoBaHus. ABTOpbI 3asBAsoT 06 OTCyT-
CTBUM BHELIHEro (PUHAHCMPOBaHUS NpU MpOBELEeHUM Wccnepo-
BaHUs.

WHdopmupoBaHHoe cornacue Ha ny6nukaumio. ABTOpbI
MONy4YMnn NUCbMEHHOE CornacKe NauyneHToB Ha nybnvkaumio me-
BVLIMHCKUX OaHHbIX.
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Pestome. BeedeHue. OCHOBHbIMU (hakTopamu pucka HebnaronpusTHbIX MCxooB y nayneHtos ¢ COVID-19 nHes-
MOHMEN ABNAKTCSA BO3pacT 1 komopbuaHble 3abonesanus. [Ans TOUHOM cTpaTUdUKaLMN pucka BaxHa KOMNeKc-
Has AMHamMuyeckas OLeHKa KIMHUYECKMUX, NabopaTopHbIX M reMOANHaMuyecknx hakTopos nauneHToB. Lesab
uccnedoeaHusi — OLeHKa (hakTOPOB pUCKa pa3BUTUS neTanbHoro ucxoaa y naumentos ¢ COVID-nHeBMOHWMEN C
koMopBuaHbIMK 3a60neBaHNSAMIN Ha OCHOBE aHanM3a BpeMeHHbIX TPEHA0B KIIMHUKO-NabopaTopHbIX XapakTEPUCTHK.
Mamepuanbi u memodbl. PeTpocnekTnBHoe obcepBalLMiOHHOE MyNbTULEHTPOBOE MccneaoBanne 125 naumeHTos
B Bo3pacTe oT 18 1o 75 neT ¢ nabopatopHo noateepxaeHHbiM COVID-19 u/wnu ¢ guartosom U07.1 no MKB-10, ro-
CNNUTanNU3MPOBAHHBIX C OCTPO AbIXaTeNbHOM He10CTaTOYHOCTbIO, ObINo NpoBeaeHo ¢ MapTa 2020 r. no man 2022 T.
Kputepuin HeBkNOYeHMS — pedpakTepHbIN CenTuYeckuii Wwok. [lemorpaduyeckue, kKNMHUYeckne n nabopaTopHble
AaHHble NaLMeHTOB Obinn 3anucaHbl Ha MOMEHT roCNMTann3aLun U B Nepeble 5 CyToK NeyeHns. Pesynbmamal.
Mpy aHanuse onepauMoHHbIX XapakTEPUCTUK U KPMBLIX BbixBaemMocTu KannaHa—Meliepa Bo3pacT nauueHToB
>71 roga, uHaekc maccol Tena >29,8 kr/m? n yposHu D-gumepa >1600 Hr/Mn 1 npokanbUUTOHUHA >3,4 Hr/Mn Gbinu
CTaTUCTUYECKM 3HAYMMO CBSA3AHbI C PUCKOM cMepTu. [ins AByx napameTpoB (ypoBHM D-gumepa 1 npokanbLMTOHWUHA)
NPOrHOCTMYECKas BENMYMHA BPEMEHHOTO TPeHAA Oblfia CTaTUCTUYECKM 3HAYUMO BbILLE B CPABHEHWUM C UX CYTOYHbI-
MV 3HaYEHUAMN. 3akaroYyeHue. YBenudeHne pucka cmepti naumentos ¢ COVID-19 nHeBMOHMEN 1 KOMOPOUAHBIMM
3aboneBaHNAMN CBA3AHO C NOXMIbIM BO3PACTOM 1 BbICOKMM MHAEKCOM MaccChl Tena, Ho He ¢ koMopBuaHbiMm 3abo-
nesaHuamu. BpemeHHble TpeHabl D-gumepa 1 npokanbUMTOHMHa 06naaatT 60bLuei NPOrHOCTUYECKON LEEHHOCTHIO
B CPABHEHWU C UX CYTOYHBIMM 3HAYEHUSMM.

KnioueBble cnoea: COVID-19, nHeBMOHMSI, KOMOpOMaHble 3a60NEBaHMS, PUCK CMEPTU, BPEMEHHBIE TPEHAbI
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Abstract. Introduction. The main risk factors for adverse outcomes in patients with COVID-19 pneumonia are age
and comorbidities. For accurate risk stratification, a comprehensive dynamic assessment of clinical, laboratory, and
hemodynamic factors of patients is important. The aim of the study was to assess the risk factors for the development
of a lethal outcome in patients with COVID-19 pneumonia with comorbid diseases based on the analysis of time
trends in clinical and laboratory characteristics. Materials and Methods. A retrospective observational, multicenter
study of 125 patients aged 18 to 75 years with laboratory-confirmed COVID-19 and/or ICD-10 U07.1 hospitalized
with acute respiratory failure was conducted from March 2020 to May 2022. Demographic, clinical, and laboratory
data of patients were recorded at the time of hospitalization and during the first 5 days of treatment. Results. In the
analysis of operational characteristics and Kaplan—-Meier survival curves, the age of patients >71 years, body mass
index >29.8 kg/m?, and D-dimer levels >1600 ng/mL and procalcitonin >3.4 ng/mL were statistically significantly
associated with the risk of death. For two parameters (D-dimer and procalcitonin levels), the prognostic value of
the temporal trend was statistically significantly higher compared to their daily values. Conclusion. The increased
risk of death in patients with COVID-19 pneumonia and comorbid diseases is associated with older age and high
body mass index, but not with comorbid diseases. Temporal trends in D-dimer and procalcitonin have a greater

predictive value compared to their daily values.

Keywords: COVID-19, pneumonia, comorbid diseases, risk of death, temporal trends

BBEOEHUE

MATEPWAIbI W METOAbI

OcHOBHbIMU (hakTopamm, KOTopble YCyrybnsioT puck passu-
TS Tshkenoro 3aboneBaHns 1 neTanbHOroO UCXoAa Y MauMEHTOB C
COVID-19 u Bbl3BaHHON M MHEBMOHKEN, MOMMMO BO3pacTa, siB-
naTea komopbuaHble 3aboneBaHns — apTepuanbHas rmnepTeH-
3151, caxapHblil anabeT, u3bbiTouHas macca Tena u gpyrve [1-3,
6-9, 20].

B psie KpymnHbIX MHOrOLEHTPOBBIX MCCefoBaHuii Obinu npo-
aHanMaMpoBaHbl KNMHUYECKME M NabopaTopHble XapaKTepPUCTKN
MauyWeHTOB Ha MOMEHT roCnuTanu3aLuuy B OTAENEHNE peaHuMa-
UM u uHTeHcmBHoi Tepanuu (OPWUT), rae HeCKonbko CbiBOPO-
TOYHbIX GMOMapkepoB npenckasbiBanu HebnaronpuSTHLIA NCXOA
3aboneBaHusi, BKOYas NOBbILIEHHBIE YPOBHW MHTEPNENKUHA-B,
tepputnHa, C-peaktnBHoro 6enka, naktataermaporexassl, D-an-
mepa, nBpUHOreHa, a TakKe CHKEHHbIE YPOBHM aHTUTPOMOUHA
v numcponenmto [1, 5, 10, 12, 20]. ins cTpaTudpmkaLmm pucka npu
peanusauuu npotokosnos neyveHnss COVID-19 nHEBMOHMM BaxHa
KOMMNeKCHasl AMHaMMYeckas OLeHKa KNMHWYeckux, nabopatop-
HbIX 1 TeMoANHaMNYecknx hakTopoB nauueHToB. Mockonbky na-
umeHTbl ¢ COVID-19 nHeBMOHMENR U KOMOpOUAHBIMK 3aboneBa-
HUAMWU TPebyIOT NpoBeAeHWs ANUTENbHON PecnnpaTopHOM noa-
aepxku B ycnosusax OPUT, ans 6onee TOYHOM OLEHKM NpOrHo3a
BbIKMBAEMOCTMN NPEASIOKEHO NCMONb30BaTh BPEMEHHbIE TPEHbI
KIMHUYECKMX 1 TabopaTopHbIX XapakTepucTuk [14].

LESIb UCCNEAOBAHUA

Llenbto Hawero uccrnefoBaHnst siBnAnach OueHka (akTo-
POB puCka pasBuTMS NneTanbHoro ucxoga y nayueHntos OPUT ¢
COVID-19 nHeBMOHMeNn C koMOpOMAHbIMK 3aboneBaHWsMU Ha
OCHOBE aHamm3a BPEMEHHbIX TPEHOOB KNWHMKO-NabopaTopHbIX
XapaKTepUCTHK.

[n3aiH — peTpocnekTBHOEe 06CcepBaLMOHHOE MYNbTULEH-
TpOBOE uccnegosaHue 6610 NpoeaeHo Ha 6ase Pecnybnukan-
CKOW KIMHUYECKOA MHGEKLMOHHON G0MbHNLBI M KnuHuyeckon
BonbHULbI CKOPO MeguUMHCKO nomoww (r. Ydpa, Pecnybnuka
BawkopToctaH) ¢ mapta 2020 r. no man 2022 r. B uccnego-
BaHue Obinu nocrnefoBaTenbHO BkMoyeHbl 130 nauueHToB B
BospacTte OT 18 go 75 neT ¢ nabopaToOpHO NOATBEPKAEHHBLIM
COVID-19 u/vnu ¢ guarHoszom U07.1 no MKB-10 (Bbicokoe no-
[O3pEHNE MO KMWUHWUYECKUM MOKa3aHWsAM u/unu NOATBEPXAEH-
HOe MONOXMTENbHLIM TECTOM MONUMEPA3HON LieMHON peakLum
c obpaTHOW TpaHCKPUNTa30M NonuMepa B pearnbHOM BpeMeHu
(MLP-TecT) B Ma3kax 13 Hoca U rMOTKA UMK acnupaTe U3 HuX-
HUX AbIXaTenbHbIX MyTei), rocnutanuampoBaHHbix B OPUT ¢
OCTPOW [bIXaTeNbHON HEeJOCTaTOMHOCTLIO (caTypauusi KpoBu
kucnopogom (SpO,) <90% npu koMHaTHOM Bo3ayxe unu <95%
npy BAbIXaHUM 2 N KMCMOpoda Yepe3 HalarnbHble KaHtomnm) Ans
NPOBEAEHMs pecnMpaTopHon nogaepxkku. Kputepnem Heknto-
YeHus B UccnegoBaHne Obin pedpakTepHbI CENTUYECKNN LWOK,
onpegensiembln kak noTpebHOCTb B 403€ HOPaNMHedpuUHa nnm
akBMBaneHTa Bbiwe >0,1 MKI/Kr B MUHYTY UAW UCNOMb30BaHWe
ABYX 1nu bornee Ba3onpeccopos.

[emorpacnyeckme AaHHble MaLMeHTOB (BO3pacT, MoM, WH-
JeKCc maccbl Tena, komopbuaHble 3aboneBaHus, gaTta Havana
3aboneBaHus) Obinu 3anucaHbl Ha MOMEHT TOCTMTanU3aLui.
KnuHuyeckne AaHHble NaLMEHTOB (NapameTpbl PecrnupaTopHoi
NoAJePXKM: BbICOKOMOTOYHAS KWCMOPOAHas Tepanwus, HewHea-
3MBHAsi W UCKyCCTBEHHas BeHTMnAumusa nerkux (HUBIM u WBJ);
napameTpbl fAblxaHus: dpakuus Babixaemoro kucnopoga (FiO,),
cooTHoLenne SpO,/FiO,; nekapcTea: NpoOTUBOBUPYCHbIE, UMMY-
HOMOZYNMPYIOLiMe M Ba30oaKTUBHbLIE Mpenapatbl, aHTUOMOTHKK,
KOPTMKOCTEpOMIbI) 3anuCbiBam B MEAMLMHCKYI WH(opMmaLm-
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OHHyK0 cucTemy MpoMef Ha MOMEHT rocnuTanu3auuu, a 3atem
€XeHEBHO B Te4eHWe nepBbiX 5 CyToK neyeHus. JleyeHune na-
LMEHTOB OCYLUECTBMISAMN COTMAcHO BPEMEHHBbIM METOANYECKAM
pekomeHzauusm MuHsgpaea Poccum, akTyanbHbIM Ha nepuoj
rocnuTanuaawuuu.

M3 nccnepoBaHus ObinW UCKMIOYEHbI NALUMEHTBI, KOTOPbIE
ymepnu (n=5) B nepBble 24 Yyaca rocnutanusauuu, Takum obpa-
30M, 125 naumeHTOoB BbINK BKIKOYEHbI B OKOHYATENbHbIA aHaua.
Pesynbtatel MLP-TecTuposans Geinn nonoxurensHsimn y 110
(88,0%) naumeHToB. XapakTepucTuku komopbugHbix 3abone-
BaHuUi naumenToB ¢ COVID-19 nHeBMOHMEN npeacTaBneHbl B
Tabnuue 1. Mo kpaitHeit Mepe oaHO 3aboneBanue ObIno 3aperu-
CTPMpOBaHO y 29 nauueHToB, Yalle Bcero oxupenue (44,8%) unm
apTepwanbHas runepteH3ns (24,1%). Y ocTanbHbIX NaLMeHToB
ObIno 3aperucTpupoBaHo oT 2 fo 7 (Bcero 217) 3abonesaHuit, B
cpeaHeM 2,26 3aboneBaHWiA Ha OAHOTO NauueHTa. ApTepuarnbHas
runepTeH3us bbina Hanbonee pacnpoCcTpaHeHHbIM KOMOPBOUAHbLIM
3abonesanvem (54,4%), 3a koTopbIM CregoBanu 3aboneBaHns
cepaua (34,4%), oxupenue (35,2%), caxapHblin guabet (21,6%).
ApTepuanbHas runepTeH3ust codeTanack ¢ HaumbombWWM Konu-
4ecTBOM KomopOuaHbIX 3abonesaHwil, vawe Bcero ¢ 3abone-
BaHusMK cepaua (33,6%), oxupeHneM u caxapHbiM auabeTom
(noposHy no 18,1%). 3aboneBanns cepala 3aKOHOMEPHO Yalle
BCEro coyeTannch ¢ oxupeHnem (15,5%), cepaeyHon aputmmen
(14,6%). OxupeHme n caxapHblii guabeT coyeTanuck B 9,5% cny-
yaeB KOMOpOUAHbIX 3aboneBaHuit.

Cratuctyeckyro 06paboTKy [aHHbIX BbIMOMHWAN C UCMOMb-
30BaHueM nporpammHoro naketa MedCalc (v 11.3.1.0, Benbrus)
B COOTBETCTBUM C peKOMeHAaLusMm no obpaboTke pe3ynbTaTos
MeZnKo-Omonoruyecknx uccnegoBaHuit. HenpepbiBHbIE NEPEMEH-
Hble NpeAcTaBNeHbI B BUae MeanaHbl 1 25—75% MeXKBapTUIIbHO-
O WHTepBana, kaTeropupoBaHHble NEpeMeHHble NMpeacTaBieHb
B BUAE abCOMIOTHBIX 3HAYEHNI U OTHOCUTENBHOI YacToTbl. Cpae-

HEHWe pe3ynbTaToB MexAy rpynnamu NauMeHTOB NPOBOAUNN C
nomollbto U-Tecta MaHHa-YUTHW ANs HenapameTpudyeckux ne-
peMeHHBbIX 1 X2-kputepus MpcoHa UM TOYHOro Tecta Guilepa
AN COOTBETCTBYHLMX KaTEropupoBaHHbIX NepeMeHHbIX. Mbl
paccumTanu oLeHkm BoixuBaemocTn Kannata-Meitepa v ucnons-
30Bany NorapUMUYECKIUIA PaHrOBbLIA TECT [N CPABHEHUS TpynM
Mo BbIKNBAEMOCTM!.

PE3YNbTATbI

OCHOBHble XWN3HEHHO BaXHbIE XapaKTEPUCTUKM U METOAbI Ne-
YeHMs HaMK OTCrEXMBaNUCh ¢ Havyana 3abonesaHus (Tabn. 2).

MegnaHa onuTenbHOCTW NMXOPaAKA Y BbIKMBLUMX NaLMEHTOB
coctaensna 12,6 (7,8-14,5) oHen, kallenb COXpaHANCs B Te4YeHWe
17,9 (13,0-25,6) gHen (puc. 1). MeauaHa BpemeHu OT Havana 3a-
BonesaHus 1O Havana oAblwkK Obina O4NHAKOBOW Y BbIKMBLUMX
1 YMEPLUMX NaLMeHTOB, CO CPEAHEN NPOAOIMKUTENBHOCTbIO 14,2
(8,6-17,6) mHe y BbOKMBLUMX NMauneHTOB. MeanaHa BpeMeHu oT
Havana 3abonesaHus fo uHTyGauum Tpaxeu u UBJ coctaensna
17,5 (11,9-21,0) oHeit. Megnana BpemeHu oT ofblwku go VB
coctaensna 7,0 (3,0-9,5) gHeln. MegnaHa AnMTENBHOCTH pecnu-
paTOpHOW noaaepxkn coctasuna 5 (3-19) aHen B ananasoHe OT
1 0o 70 gHen. MeamaHna gnutenbHocTy rocnutanusauum 8 OPUT
cocTaBuna Ans ymeplumx nauuextos 7,5 (3,5-15,6) gHen, ans
BbIKMBLUMX nauueHToB 9,4 (4,7-24,0) oHel B AnanasoHe oT 3 A0
73 gHen. MeawaHa AnMTENbHOCTM rocnuTanu3alum coctaBuna
19,5 (10,8-44,5) gHen B ouanasoHe oT 1 o 96 gHeit. MegmnaHa
BPEMEeHM 0T Havasna 6onesHu 4o BbINUCKM U3 CTaLMOHapa cocTaB-
nana 25,6 (15,2-36,0) nHel, MeamaHa BpEMEHW [0 CMEPTH Co-
crasnsna 19,6 (9,1-30,1) aHeit. CoBokynHOe Bpems HabntoaeH!s
C MOMEHTa rocnuTanuaayum go nepesoga u3 OPUT unm cmepTu
cocTaBuno 2655 gHen ¢ meamaHon 22,1 (11,3-32,9 gHew) nauyu-
€HTO-AHel ¢ ananasoHom ot 4 1o 50 aHen.

Tabnuua 1
Komop6uaHbie 3adoneBatus naumeHToB ¢ COVID-19 nHeBMOHMeN
Table 1
Comorbid diseases of patients with COVID-19 pneumonia
Xapaktepuctuku / Characteristics 3HaveHns / Values
ApTepuanbHas runepTeHans / Arterial hypertension, n (%) 68 (54,4)
CaxapHbiit gnaber / Diabetes mellitus, n (%) 27 (21,6)
Oxwpetme / Obesity, n (%) 44 (35,2)
Ceppeynas aputmus / Cardiac arrhythmia, n (%) 18 (14,4)
3abonesanus cepaua / Heart diseases, n (%) 43 (34,4)
3abonesanus nerkux / Lung diseases, n (%) 20 (16,0)
3abonesanus noyek / Kidney diseases, n (%)/ 9(7,2)
3abonesaHus nevenn / Liver diseases, n (%) 12 (9,6)
3nokavecTBeHHble HoBooOpa3oBaHus / Malignant neoplasms, n (%) 8 (6,4)
WHoekc YapnbcoHa, 6annsl / Charleson Index, points 3,1(1,6-4,8)
WHoekc YapnbcoHa >3 bannos / Charleson Index >3 points, n (%) 45 (36,0)
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Tabnuua 2
Oemorpaduyeckue 1 KNMHUYECKUE XapaKTEPUCTUKN CTpaTUULMpOBaHHLIX rpynn nauueHToB ¢ COVID-19 nHeBMOHMeN
Table 2
Demographic and clinical characteristics of stratified groups of patients with COVID-19 pneumonia
Xapaktepuctukn / Characteristics BbikuBLume / Survival (n=55) Ymepume / Dead (n=70) p
MaumenTsl / Patients, n 55 70 -
Boapacr, net / Age, years 63,0 (48,7-76,4) 72,1 (57,7-81,4) 0,001
MyxumHbl / Men, n (%) 27 (49,1) 37 (52,9) Hn / Ud
WMT «kr/m? / BMI, kg/m? 29,1 (23,4-34,8) 27,1 (22,2-32,0) 0,037
Opbiwka / Dyspnea, n (%) 52 (94,5) 65 (92,8) Ho/Ud
Kawenb / Cough, n (%) 52 (94,5) 67 (95,7) Hn/Ud
TIuxopagka / Fever, n (%) 50 (90,9) 67 (95,7) Ha / Ud
lnowaab nopaxeHus nerkux HavanoHas / 39,3 (19,3-59,3) 46,8 (21,8-71,8) Hp / Ud
Initial area of lung damage, %
Mnowaab nopaxeHust nerkux / 64,9 (47,1-82,7) 62,0 (41,7-82,3) Hp / Ud
Final area of lung damage, %
MonoxwtenbHblit NMLIP-TecT / Positive PCR test, n (%) 52 (94,5) 58 (82,9) 0,048
Medukamenmsi / Medicines, n (%)
MpoTusoBupycHble / Antiviral 47 (85,5) 54 (77,1) Ha /Ud
MoHoknoHanbHble aHTuTeNa / Monoclonal antibodies 13 (23,6) 20 (26,7) Hpa / Ud
["ntokokopTukocTepouabl / Glucocorticosteroids 55(100,0) 62 (88,6) 0,010
MoueroHHbie / Diuretics 31 (56,4) 40 (57,1) Hp / Ud
AHTukoarynsaHTbl / Anticoagulants 51(92,7) 67 (89,3) Han /Ud
I'mnoTeHauBHble / Hypotensive 32 (58,2) 45 (64,3) Hpa / Ud
AHTUOMOTHKM / Antibiotics 55(100,0) 61(87,1) 0,006
JleuebHbie meponpusimusi, n (%)
PecnupatopHas nognepxka / Respiratory support 47 (85,4) 35 (50,0) 0,001
nBn/mv 8 (14,5) 35 (50,0) 0,001
BasonpeccopHas nogaepxka / Vasopressor support 19 (34,5) 21(28,0) Ha / Ud
HyTtputusHas nogaepxka / Nutritional support 31(56,4) 52 (69,3) Hao / Ud

MpumeyaHue: NBJT — uckyccTBeHHas BeHTUnaUmus nerkux; VIMT — nHaekc macchl Tena; HE — HefocToBepHble oTnyus; MLP — nonumepasHas LenHas peakuus.
Note: Ud — unreliable differences; BMI — body mass index; MV — mechanical ventilation; PCR — polymerase chain reaction.

CpaBHUTENbHbIN aHanu3 TeYEHUS OCHOBHbIX CYMMTOMOB Te-
YeHus 3a60neBaHNs 1 TaKTUKN NEYEHUS Y BEDKMBLUMX N YMEPLUMX
nauWeHTOB NpefCcTaBneH Ha pUcyHke 1.

Ha wmomeHT rocnutanusaumm B OPWUT  cooTHowweEHWe
SpO,/FiO, coctasnano 118,0% (63,1-172,8), npn atom BCE na-
LMeHTbI HYX4anuch B pecnupaTopHON NOLAAEpXKe, U3 Hux 65,6%
naumeHTOB NoHagobunack BbICOKOMOTOYHAS KMCNIOPOAHas Tepa-
nus unn HUBJ1. 3 46 naumeHToB, komy notpebosanack VBJI,
ymepno 38 naumeHTos. lNauueHTbl, M3HaYanbHO nonyyaslune pe-
CNMPATOPHY0 NOAJEPXKY B BULE HEVHBA3WBHOM BEHTUNALMM Ner-
KWX, IMen CTaTUCTUYECKM 3HaUMMO BOnee HU3KUIA PUCK CMEPTH,
4eM nauueHTbl, n3HavanbHo nonyyasiume VIBJ1: OTHOCUTENbHbIN
puck (OP) 0,82; 95% AW 0,72-0,95; p=0,010. MaumeHTsl, u3Ha-

YanbHO NonyyYaBLUMe pecnupaTopHylo NoAAepxky B Buge HWBII
C nocnegyowum nepexofom Ha WBJ1, nmenn cTatuctuyeckn 3Ha-
4nmo BGonee BbICOKMIA PUCK CMEPTU B CPABHEHWM C NaLMeHTamy,
Ybsi pecnupaTopHas noagepxka orpaHnymunace Tonbko HWBII:
OP 1,49; 95% W 1,23-1,78; p=0,010. HesaBncumo OT BpeMeHH
Hayana pecnupaTopHOi NOLAEPXKW, NEeTanbHOCTb NALMEHTOB C
nocnegytowern MBJ1 Bbina cpaBHUMA C NETanbHOCTBI NaLyeH-
TOB, KOTOpbIM VBJ1 mpoBogunack ¢ MOMeHTa rocnuTanqsauum:
OP 1,18; 95% OV 0,75-1,33; p=0,120. MMpoTBOBMpPYCHbIE Mpe-
napatbl nonyyanu 80,8% nauueHToB, aHTMbakTEpUanbHyo Tepa-
nuio — 92,8% naumeHToB, MOHOKNOHarnbHble aHTuTena — 26,4%
nauneHToB, kopTukoctepouabl — 93,6% nauueHTos. [ns BbbkuB-
KX NaLMEeHTOB, MOMy4YaBLIWX MPOTWBOBUPYCHbIE Mpenaparbl,
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Tabnuua 3
BpeMeHHbIe TpeHAbI XU3HEHHO BaXHbIX XapaKTepUCTUK Y CTpaTudULUpoBaHHbIX rpynn nayueHToB ¢ COVID-19 nHeBMOHMei
Table 3
Time trends of the vital characteristics of stratified groups of patients with COVID-19 pneumonia
BbnkuBLuve / Survival (n=55) Ymepuve / Dead (n=70)
Mokasatenu / Mepesog
Indicators locruranmsaLys / 8 OPUT / Havano MBI/ | Focnutanmsauus / | Mepesoa B OPUT /| Havano WBIT/ p
Hospitalization Start MV Hospitalization ICU transfer Start MV
ICU transfer
CAL, mm pt.cT. / MAP, 95,0 (83,7- 93,8 87,8 (72,1- 95,1 (85,1- 96,2 (83,6-108,8) | 89,6 (71,8-107,4) | Ha/Ud
mm Hg 106,3) (74,8-112,8) 103,5) 105,1)
YCC, MuH/RR, min | 89,7 (75,2- 86,2 92,6 (72,5~ |87,4(76,0-98,8) | 84,4 (70,3-98,5) | 85,9 (69,7-102,1) | Ha/Ud
104,2) (72,8-99,6) 12,7)
YOO, MuH / HR, min 23,4 (20,9- 25,2 28,1(23,0- |23,3(20,3-26,3) | 23,8(20,6-27,0) | 25,4(20,8-30,0) | Hg/Ud
25,9) (22,6-27,8) 33.2)
Temnepartypa Tena / 37,4 (36,7 36,9 36,9 (36,2- |37,3(36,6-38,0)| 36,9(36,5-37,3) | 36,6 (35,9-37,3) | Ho/Ud
Body temperature, °C 38,1) (36,3-37.,5) 37,6)
SpO,/Fio, 177,4 (164,1- 115,2 90,4 (76,3- 174,8 (158,4- [120,8 (58,7-182,9) | 90,0 (76,7-103,3) | Ha/Ud
190,4) (67,6-162,8) 104,5) 191,2)
Femorno6u, r/n/ | 125,8 (100,4- 119,8 115,0 124,2 (96,8- |123,4 (99,9-157,0) | 114,1 (87,9-140,3) | Ha/Ud
Hemoglobin, g/l 151,2) (93,7-145,9) | (89,5-140,5) 151,2)
SpUTPOLUTSI, X 42(33-51) | 39(3,1-4,7) | 39(3,0-47) | 42(34-50) 41(3,3-4,9) 3,9(3,0-48) | Ha/Ud
108/mkn / Erythrocyte,
x108/vcl
Neiiouusl, x103mkn / | 8,4 (4,2-12,6) 11,6 14,7 (6,1-23,3) | 89(3,3-145) | 12,5(51-19,9) | 155(4,2-26,8) | Ha/Ud
Leukocyte, x103/vcl (5,6-17,6)
Numcpoumtsl, x10%mkn/ | 1,15 (0,35— 0,83 0,90 (0,15~ |1,03(0,37-1,69) | 0,66 (0,06-1,24) | 0,68 (0,14-1,22) | Hn/Ud
Lymphocyte, x10%/mcl 1,95) (0,20-1,46) 1,65)
Heitrpodouribl, x10%mkn / | 8,4 (7,4-9,3) | 8,8(7,9-9,7) | 8,5(7,3-9,7) 8,1(6,8-9,4) 8,4 (7,5-9,4) 8,6 (7,6-9,6) Hn/Ud
Neutrophils, x10%/mcl
TpomGoumTel, x103mkn /| 194,1 (100,5—- 216,2 193,6 202,4 (112,2- 2147 (111,2- | 206,0 (94,5-317,5)| Ha/Ud
Platelets, x10%/mcl 187,7) (103,1-329,3) | (78,5-308,7) 292,6) 318,2)
COJ3, mm/vac / 37,8 (21,9- 42,6 31,9 (9,9-53,9) | 33,4 (14,2-52,6) | 31,9 (15,7-48,1) 27,4 (9,3-45,5) Hp / Ud
ESR, /mm/h 53,7) (11,4-73,8)
[nioko3a, mmons/n /| 9,1 (3,7-14,5) | 9,3 (4,6-14,0) | 10,2 (6,7-157) | 8,4 (4,8-12,0) | 82(4,4-120) | 10,2(21-18,3) | Ha/Ud
Glucose, mmol/l
Hatpwit, Mmonb/n / 139,2 (131,4- 139,8 143,2 (132,7- | 138,1 (131,7- 138,5 (133,1- 141,6 (133,5- Hp / Ud
Sodium, mmol/I 147,0) (132,4-209,6) 153,7) 144.5) 143,9) 149,7)
Kamuit, mmonb/n /| 4,4 (3,3-5,5) | 4,3(3,6-5,0) | 4,7(3,4-6,0) | 4,6 (3,4-58) 4,2 (3,3-5,1) 47(3,2-6,2) | Ha/Uud
Potassium, mmol/l
KpeaTuHuH, Mxkmons/n / 107,5 101,1 118,5 87,9 (42,6 | 82,7 (32,7-147,6) | 101,0 (58,0-198,0)| Ha/Ud
Creatinine, mcmol/l (29,7-185,3) | (32,6-209,6) | (60,7-220,2) 133,2)
Bunupy6uH, mkmons/n /| 8,9 (3,2-15,0) 10,6 12,4 (7,0-25,5) | 12,5(3,2-32,2) | 10,4 (6,0-24,8) 8,6 (3,9-14,3) 0,004
Bilirubin, mcmol/l (4,9-26,3)
ANT, Ea/n/ 35,3 (16,5- 39,0 42,7 (10,3- [33,4(17,1-59,7) | 39,8 (12,7-66,9) | 52,9 (13,8-102,0) | Ha/Ud
ALT, un/! 54.1) (12,8-65,2) 85,2)
ACT, Ea/n/ 53,6 (17,8- 54,1 64,1 (18,5~ |54,7(10,2-99,2) | 63,9 (13,9-150,0) | 62,9 (11,7-107,2) | Ha/Ud
AST, un/l 89,4) (12,5-105,7) 99,7)
MHO / INR 1,1(0,9-1,3) | 1,2(1,0-14) | 13(09-17) | 12(0,8-16) 1,2 (0,9-1,5) 1,3(0,7-19) | Ha/ud
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OkonyaHue mabn. 3/ Ending of the table 3

BbikuBLume / Survival (n=55) Ymepuwme / Dead (n=70)
Mokasatenu / Mepesog
Indicators locnuTanmsaLys / 8 OPUT / Hauano MBI/ | Focnuranusaums / | Mepesoa 8 OPUT /| Havano UBJT/ p
Hospitalization Start MV Hospitalization ICU transfer Start MV
ICU transfer
AYTB, cek / 33,9 (25,1- 33,8 36,5 (19,7- | 32,6 (24,1-41,1) | 34,4 (18,6-50,2) | 33,7 (20,2-47,2) | Ha/Ud
APTT, sec 42,7) (25,3-42,3) 53,3)
OubpuHoreH, r/n / 52(4,1-6,3) | 48(3,4-6,2) | 4,1(2,8-54) 4,7 (3,5-5,9) 4,7 (3,1-6,3) 3,5(2,2-4,8) Ho / Ud
Fibrinogen, g/l
D-gumep, Hr/mn / 1409 (365- 1506 1532 (1249- 2453 (773- 1850 (424-3274) | 3031 (1759-4303) | 0,001
D-dimer, ng/ml 3154) (419-2993) 2782) 4133)
Bernok, r/n/ 62,6 (50,4 57,3 50,9 (43,2- |66,3 (59,0-73,6) | 59,0 (50,4-67,6) | 54,0 (45,3-62,7) | Ha/Ud
Protein, g/l 74,8) (68,4-66,2) 58,6)
AnbOymuH, r/n / 32,5 (26,4 28,6 26,2 (20,4— |32,8(26,1-39,5) | 30,5(24,4-36,6) | 29,4 (24,8-34,0) | Hgn/Ud
Albumen, g/l 38,6) (24,0-33,2) 32,0)
MpokanbuutoHuH, Hiimn /| 2,7 (0,7-8,1) | 1,7 (0,9-5,5) | 2,8 (0,8-8,8) 2,8 (0,8-6,7) 5,6 (2,2-17,9) 11,2 (4,5-17,9) Hp / Ud
Procalcitonin, ng/ml
CPB, mr/n / 101,7 98,9 97,3 (24,3- 123,5(23,2- [106,9 (17,6-196,2) | 118,1 (12,2-234,0) | Ha/Ud
CRP, mg/l (15,1-188,3) | (14,4-193,4) 153,9) 245,9)

MpumeyaHue: AJIT — anaHnHamnHoTpaHcdepasa; ACT — acnaptatamuHoTpaHcdepasa; AYTB — akT1BMpoBaHHOE YacTuyHoe TpombonnactuHoBoe Bpems; UBT —
MCKyCCTBEHHas BeHTUNALMs nerknx; MHO — mexayHapoaHoe HOpManu3oBaHHOE OTHOLIEHME; HA — HeAoCcToBepHble oTnnyns; OPUT — oTaeneHve peaHumaumu
1 nHTeHcmBHon Tepanuu; CALl — cpeaHee apTtepuanbHoe faenenve; COO — ckopocTb ocepaHns aputpountos; CPb — C-peaktusHbii benok; Y[ — vactoTa
AblxaTenbHbix ABWKeHMit; YCC — yacToTa cepaeyHbIX cokpalyeHnit; FiO, — dpakums Basixaemoro kucnopoaa; SpO, — caTypauus KpoBK KUCIOPOLOM.

Note: ALT — alanine aminotransferase; AST — aspartate aminotransferase; APTT — activated partial thromboplastin time; CRP — C-reactive protein; ESR — erythrocyte
sedimentation rate; HR — heart rate; ICU — intensive care unit; INR — international normalized ratio; MAP — mean arterial pressure; MV — Mechanical ventilation;
RR — respiratory rate; ud — unreliable differences; FiO, — fraction of inspired oxygen; SpO, — blood oxygen saturation.

MeauaHa BpeMeHu OT Havana 6onesHu 40 Havana neveHus co-
crasuna 9,9 (82-17,4) gHen.

BpemeHHble TpeHabl 23 napaMeTpoB Ha MPOTSHKEHUN roCnu-
Tanu3auun B CTPaTUULMPOBAHHBIX pynnax MnalueHToB npea-
CTaBrneHbl B Tabnuue 3.

WcxopHoe konnyecTBo NUMAOLMTOB B Havane 3aboneBaHus
ObIN0 NPYMEPHO PaBHBLIM Y BBIKMBLUMX W YMEPLUMX MALMEHTOB;
Y BbIXMBLUMX MaLMEHTOB KOMMYECTBO IMMGOLNTOB GbINO CambIM
HWU3KUM Ha 7-8-M [eHb nocne Havyana 6onesHn U Hopmanu3oBaa-
NOCb BO BPeMs rocnutanusauuu, Toraa kak numdgonenns 6e3 au-
Hamuku Habnoganack y ymepLumx nawuueHToB. YpoBHu D-gumepa
ObInM SBHO NOBBILIEHbI Y YMEPLUNX B CPABHEHWW C BbIKMBLUUMU
naumeHTamMu Ha NPOTSHKEHWUN BCETO KIMHUYECKOTO TEYEHWS U YBe-
NMYNBaNUCh NpU yXyaLWweHun TeyeHns bonesHn. Y ymeplumx na-
LIMEeHTOB CofepxaHue npokanbLUTOHMHa BbICTPO YBENUYMBANoCh
¢ 7-8-ro gHsa nocne Havana 3abonesaHus, Toraa kak yposHu C-
peakTMBHOro 6enka ymeHblanues ¢ 12-ro aHs 6onesHu ans Bbl-
XUBLUMX naumeHToB. CyToYHbIE 3HAYEHNs TPEX napameTpoB (Ya-
CTOTa AblxaTenbHblx guxeHnin, COJ v obwwmin bununpybun) Bbinm
CTaTUCTUYECKM 3HAYUMO CBSI3aHbl C MEHBLUMM PUCKOM CMEPTH.
[Ons aByx napameTtpoB (ypoBHU D-gumepa v NpokanbLUTOHUHA)
MPOrHOCTUYECKAs BENWNYMHA BPEMEHHOTO TpeHaa Obina cTatncTu-
YeCKN 3HAYMMO BbILLE B CPABHEHWM C UX CYTOYHBIMU 3HAYEHUSMN.

Mpu ROC-aHanu3e MHOXecTBa KMWMHWUYECKUX M nabopaTop-
HbIX MapameTpoB (YHKUMM Cepaua, Nerkux, noyek, neveHu u
CBEPTLIBAOLLEN CUCTEMbI KPOBM HA MOMEHT rocmuTanu3auum

W B AMHAMWKe NeYeHns TONMbKO BO3pacT nauyneHToB >71 ropa,
AMT >29,8 «kr/m?, ypoBHn D-mumepa >1600 Hr/mn v npokanb-
UNTOHWHA >3,4 Hr/Mn Bbinn CTATUCTMYECKM 3HAYUMO CBS3aHbI C
puckom cmepTy (Tabn. 4). Mpu 3TOM CTeneHb BbIPaXEHHOCTH KO-
MopbuaHOCTH (MHAeKC YapnbCcoHa) NpakTuYeckn He onpeaensna
ncxon 3abonesaHus.

OueHka KkpuBbIx BbhxuBaemocT Kannana-Meliepa nokasana
CTaTUCTUYECKM 3HAYMMO MEHbLLYIO BbIKMBAEMOCTb B rpynne no-
XUnblix naumeHToB ¢ 6onbumm UMT, nmeBsLumx 6onee 3Haummble
YPOBHY uccrnenyemblix 6uomapkepos (tabn. 5).

OBCYXOEHUE

B Hawem uccnegoBaHuM Mbl onucanu KnuHuko-nabopatop-
Hble MapameTpbl U UCX0Obl NOCrnefoBaTeNnbHO TOCMUTaNNU3Npo-
BaHHbIX MaLWEHTOB C KOMOPOMAHLIMK 3ab0NeBaHNsAMM, UMEBLLNX
TSXKENY OCTPYI [bIXaTembHY0 HELOCTAaTOYHOCTb, acCoLumMpo-
BaHHyto ¢ COVID-19 nHeBMoHMeR. C Lienblo BbiSBNEHUS dakTo-
POB puCKa CMEPTW Mbl NPOAHaNU3NPOBanK CyTOYHblE 3HaYeHUs
1 BpEMEeHHble TpeHabl 23 KNWHMKO-NabopaTopHbIX NapameTpos,
CBSI3aHHbIX C OCTPOWM OpraHHOW AUCHYHKLMENR, HapyLueHWeMm
CBEPTLIBAEMOCTU KPOBW, BOCMANUTENbHONA peakuuern B nepsble
5 CyTOK NeyeHnss W WX B3aWMOCBSA3b C JieTarbHbIM MCXOLOM.
BonblwnHCTBO NauueHToB ObinK rocnutanuanposaHsl B OPUT
13-33 OCTPOMN MMMNOKCEMUYECKON AbIXaTeNbHON HEJOCTAaTOYHOCTMH,
koTopas TpeboBana npOBeAEHUs PECMMPaTOPHON MOAZEPKKM
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Tabnuua 4
OnepauunoHHbie xapaktepuctuku ROC-aHanu3sa
Table 4
Operational characteristics of ROC-analysis
XapaKTepngv]KM/ Touka pasaeneHvs /| NMnowaab nog ROC-kpusoit / 95% U1/ CI b
Characteristics Cut of point AUG ROC
Bospacr, net / Age, year 71 0,69 0,61-0,78 0,001
WMT, kr/m? / BMI, kg/m? 29,8 0,61 0,51-0,69 0,047
Wupeke YapnbcoHa, 6annbl / Charleson Index, points 3 0,57 0,48-0,66 0,154
KopTukocTepougpl, CyTku HasHayeHms / 8 0,80 0,69-0,85 0,001
Corticosteroids, daily prescription
D-pumep, Hr/mn / D-dimer, ng/ml 1600 0,62 0,53-0,70 0,023
lMpokanbuuToHWH, Hr/Mn / procalcitonin, ng/ml 3,4 0,57 0,48-0,66 0,099
MpumeyaHue: IV — poseputenbHblid nHTepBan; MMT — nHgekc macebl Tena.
Note: Cl — confidence interval; IBM — body mass index.
Tabnuua 5
CpaBHeHue KpuBbIX BbikuBaemocTn KannaHa—Meiiepa
Table 5
Comparison of Kaplan-Meier survival curves
Xapaktepuctuku / Characteristics OP/OR | 95% W /Cl | Benuuuna p / Magnitude p
Bospact >71 ropa / Age >71 years 2,83 1,75-4,58 0,001
NMT >29,8 kr/m? / BMI >29.8 kg/m? 1,60 1,07-2,66 0,044
WHpoexc YapnbctoHa >3 6annos / Charleson Index >3 points 1,35 0,69-2,64 0,310
KopTtukoctepomabl >8 cyTok HasHaueHus / Corticosteroids >8 days of prescription 3,67 2,24-6,00 0,001
[-nuvep >1600 Hr/mn / D-dimer >1600 ng/ml 2,09 1,16-3,78 0,010
MpokanbuuToHuH >3,4 Hr/mn / Procalcitonin >3.4 ng/ml 2,19 1,24-3,89 0,003

lMpumeyanue: O/ — poseputenbHbii HTepsan; MMT — nHaekc Macchl Tena; OP — OTHOLIEHWE PUCKOB.

Note: Cl — confidence interval; IBM — body mass index; OR — odds ratio.

B LUMPOKOM AWanasoHe OT BbICOKOMOTOYHOM KWCMOPOAHOM Te-
panun go MBI, Obwas netanbHoctb coctasuna 56,0%, goctu-
ras 81,4% y nauuentos Ha WBJ1. MoTpebHocTb B VBJ1 B Halwen
nonynsumu nauueHToB 34,4% Obina conoctaBuMa C paHee
ony6nMKoBaHHLIMU AaHHbIMK [pYrux uUccnefosaHnia ot 15 fo
71%, Torga kak gons ucnonb3osaxust H/BJ 65,6% 6bina 601b-
e paHee LMTMpPOBaHHbIX — OT 14 fo 62% [8, 12, 15, 18, 20].

Halue koropTHOe uccrefoBaHne BbiSIBUMNO HECKOMBKO SIBHbIX
thakTopoB HebnaronpusTHOro ucxoga y naumeHtos ¢ COVID-19
MHEBMOHWEN 1 KOMOPOMAHbIMM 3ab0NeBaHNAMM, B YaCTHOCTM,
BoapacT crapwe 71 roga, UMT Gonbiue 29,8 Kr/M? 1 ypOBHM
D-ouvepa Gonbwe 1600 Hr/mn w npokanbLMTOHWHA 6Gorblue
3,4 Hr/mn Oblnu cBsi3aHbI ¢ 6onee BbICOKMMM puUCKaMu CMepTU B
cTaumoHape. PaHee coobLyanocs, YTo NOXWUION BO3pacT ABNseT-
CSl BaXHbIM HE3aBUCUMbIM MPEAUKTOPOM CMepTHOCTH mpu SARS
n MERS [4, 11]. Pe3ynbTaThl Hallero uccnenoBaHus noaTeep-
XOaKT, Y4TO NEeTanbHOCTb NauMeHTOB Bbina 0CO6EHHO BbiCOKas
cpeayn NoxunbIX Myx4yuH. Meguana Bo3pacTa nayueHToB, rocnu-
TanuauposaHHbix B OPUT, coctasuna 69,0 (59,7-79,2) net, uto

CBUAETENBCTBYET O TOM, YTO Cam no cebe MoXwnomn Bo3pacT siB-
nsetcs akTopom pucka.

B Hawem nccnefoBaHuM (hakTopoB pucka CMepTu ABa napa-
MeTpa nokasanu CTaTUCTUYECKN 3HauMMo Gonbluee pasnuyune BO
BPEeMeHHbIX TPeHAax MeXAy BbDKMBLUMMMW U YMEPLIUMU NaLueH-
Tamu, YeM WX CyTOYHOE 3HayeHue. OTO MOATBEPXKAAET [JaHHble,
4TO W3MEHEHWS KMMHUYECKUX MapaMeTpPoB Ha MPOTSHKEHUM nep-
BbIX AHEN NEYEHUs OTNNYAITCS Y BbIKUBLLMX W YMepLUMX nauu-
€HTOB 1 YTO [MHAMMKa NepPEMEHHBIX B NpoLiecce neveHust bonee
peneBaHTHas, YeM UX CyTOYHOE 3HaYeHWe Ha MOMEHT rocnuTanu-
3aumum naumenTa [13, 16, 17, 19]. Mbl 0BHapYX1KM CUIbHYHO CBSA3b
MexXay pUCKOM CMepTu n Bromapkepom AUCHYHKLMM CBEpTbIBa-
foLleit CUCTEMbI KpOBU. BennunHa BRWUSIHUS BPEMEHHOrO TpeH-
[a ypoBHel D-gumepa Ha puck CMepTu npeBbillana CyTo4YHoe
3HayeHne aToro napameTpa B MoOON geHb n3mepeHns. MHorve
KnnHWKO-nabopaTtopHble mapameTpbl OpraHHOM HEAOCTATO4YHOCTY
1 BOCMAnNWUTENbHON peakuuu opraHuama, KoTopble dukcuposanu
Ha MOMEHT rocnuTanuaauum nauneHToB, Obinn Gonblue y ymep-
LUMX NaLMEHTOB, W JaHHble pasnuuus yBenuuMBanuch B nNpoLec-
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ce neyeHms. Takum obpa3om, paHHee U CBOEBPEMEHHOE BbIsiB-
NeHNe BPEMEHHOTO TpeHaa Hanbomnee yrpoxaloLux Ha MOMEHT
rocnuTanu3auum napameTpoB MOXeT MOMOYb B YMEHbLUEHUM
MOBPEXAEHMS OPraHoB ¥ ONTUMU3ALMN NeyeHns. B 1o xe Bpems
OTCYTCTBOBamNa B3aMMOCBSA3b MEXAY CTEeneHblo BbIPaXEHHOCTH
KOMOPOWAHOCTM M PUCKOM Pa3BUTUS NETanbHOMo UCXoaa.

Halwue vccrenoBaHie UMeeT HECKOMbKO OrpaHnyermit. [laHHble
0 paHee CyLLeCTBOBABLLUMX KOMOPOUAHbIX 3aboneBaHusIX Bbinm 13-
BMeYeHbl N3 MEAULMHCKON MH(OPMALMOHHON CUCTEMBI, CreaoBa-
TENbHO, WX TSKECTb He Bbina OLeHeHa. YunTbiBas CNoXHbIN nepu-
0fi, B TEYEHWE KOTOPOro NPOBOAMIOCh UCCMENOoBaHMe, He BCe Na-
BopaTopHble TeCTbl BbINM NPOBEAEHbI Y BCEX NALMEHTOB, BKIOYas
nakTaTAernaporeHasy 1 CbiBOPOTOUHbIA (DEPPUTUH, MOITOMY WX
POMb B NPOrHO3MPOBaHUM HEBNaronpUATHOrO Ucxoga MoxeT 6biTb
HedooLeHeHa. MHTepnpeTaLmus Hawmux pe3ynbTaToB MOXET ObiTb
orpaHuyeHa HeboNbLIMM pa3mMepoM Wccreayemon nonynsauuy na-
LneHToB. bonblumit pa3mep BbIBOPKK MOXET MOMOYb ONPeAennTb
MPOrHOCTUYECKYHO LIEHHOCTb NPEANKTOPOB HEBNaronpuUaTHBLIX MCX0-
[0B, Takux Kak rocnutanusauyns 8 OPUT, UBIT unu cmepTb.

BbIBO[bI

1. YBenuyenue pucka cmeptv naumeHtos ¢ COVID-19 nHes-
MOHMWEN 1 KOMOPBUAHbIMM 3aB0NeBaHNAMI CBA3AHO C NOXMIbIM
Bospactom (OP 2,83; 95% W 1,75-4,58; p=0,001) v BbICOKMM
AMT (OP 1,60; 95% [W 1,07-2,66; p=0,044), Ho He komopbuna-
HbIMU 3ab60neBaHNAMM.

2. BpemeHHble TpeHAb! KIMHUKO-NabopaTopHbIX napamMeTpos,
CBSI3@HHBIX C OCTPOW OPraHHOW AWUCKYHKLMENR UK CUCTEMHBLIM
BocnaneHnem — Bbicokue yposHu D-gumepa (OP 2,09; 95% [N
1,16-3,78; p=0,010) u npokanbuuToHuHa (OP 2,19; 95% U
1,24-3,89; p=0,003), obnagatot 6onbLUEN NPOrHOCTUYECKON LiEH-
HOCTbI0 B CPaBHEHUM C UX Pa30BbIMM CYTOUHBIMY 3HAYEHUAMM.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOPbI BHECIM CYLLECTBEHHbIN BKIa4
B pa3paboTky KOHLenuuu, NnpoBeaeHne UCCneaoBaHus W nogro-
TOBKY CTaTb, MPOYNM 1 ofobpunn (rHanbHyl0 BEPCUID Nepes
nybrnukaymen.

KoHchnuKkT uHTepecoB. ABTOPbI AEKNapupyloT OTCYTCTBUE
SIBHBIX W MOTEHLMANbHbIX KOH(MMKTOB MHTEPECOB, CBA3AHHBIX C
ny6nukaLmen HacTosILLEN CTaTbMm.

WUcTouHuk uHaHcMpoBaHus. ABTOpbI 3asBNsIOT 06 OTCYTCT-
BWM BHELLHETO (DUHAHCUPOBaHMS MY NPOBEAEHNN UCCIIELOBAHNS.

WHdopmupoBaHHOe cornacue Ha nyGnukaumi. ABTOpbI
MoNy4Mnn NUCbMEHHOE cornacue NayyueHToB Ha nybnukaumio me-
ONUMHCKAX AaHHBIX.
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BOBJIEYMEHUE HOPAOPEHANWUHA, CEPOTOHUHA
W HENPOTPOOUYECKOIO ®AKTOPA MO3TA B AHANTETUYECKUE 3O OEKThI
BA3OMNPECCUHA B TECTE TEMNOBOW UMMEPCUM XBOCTA Y KPbIC
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HOpaapeHanuHa, CepoTOHWHA 1 HEMPOTPOUYeCcKoro akTopa Mo3ra B aHanreTnyeckue agekTbl Ba30NpeccuHa B TeCTe TENOBON NIMMEPCUM
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Pestome. CoxpaHsieT CBOK aKTyanbHOCTb U3YYEHNE PONN HEMPOIHAOKPUHHOM CUCTEMbI B MOAYNsLumuu 6onun. N3secT-
Hbl aHanreTUYeckne CBONCTBA apruHUH-BasonpeccuHa (ABIT), HO MexaHU3Mbl, Nexallyne B OCHOBE 9TUX 3D EKTOB,
n3y4yeHbl Mano. Lienbto nccnegoBanus Obina oueHka BIMSAHUSA aroHMCTa peLenTopoB Ba3onpeccuHa 2-ro Tmna,
1-pe3amuHo-8-D-apruHnH-BasonpeccuHa (OAABIM) Ha 6oneByto 4yBCTBUTENBHOCTL U COAEPKaHWE HOPaApPeHanuHa
(NE), cepotoHnHa (5-HT), sodpamuHa (DA), HerpoTpoguyeckoro daktopa mosra (BDNF) B TEMEHHOM KOpe U CIMHHOM
MO3re B TeCTe TEeNOBOM UMMEPCUM XBOCTa Y KpbiC. MiccneoBaHMe NPOBEAEHO Ha caMuax KpbIC nuHumn Buctap. Xu-
BOTHbIX pa3fenunu Ha 4 rpynnbl: 1-9 rpynna — WHTAKTHbIE KPbIChI, 2-9 — NONyYuBLUNE PUNONOTUYECKUIA pacTBOp;
3-9 — nonyunswwue JABIT B ogHoKkpaTHOI fo3e 2 Hr 1 KymynaTueHomn fose 10 Hr; 4-9 — nonyunswwue JABIM B
OQHOKpaTHOM fo3e 2 MKr v kymynsatusHon gose 10 mkr. A0ABIT BBOAWMAM MHTPaHa3anbHo 1 pa3 B feHb B TeYeHue
5 gHen. ®usnonormyecknin pacTeop BBOAMIM N0 CXxeMe nNpuMeHeHus nentuga. CogepxaHue KOPTUKOCTEPOHA B
CbIBOPOTKE KPOBM OMPEAENsnuM ¢ NOMOLLbI0 UMMYHOepMeHTHOro aHanuaa. Ouexunsanu cogepxanue NE, 5-HT, DA
1 X MeTabonnToB B MO3re C UCMOMb30BaHNEM BbICOKOIGh(EKTUBHOM XNAKOCTHON XpomaTorpaduu; yposHn BDNF —
C NpUMeHeHneM nMMyHodhepmeHTHoro aHanuaa. AABI B pasHbix 4o3ax CHuxan 6onesyto YyBCTBUTENBHOCTb Y KPbIC.
Mpwn BBeaeHnn JAABI B Manbix 4o3ax B TEMEHHON KOpe CHM3WUNOCL cogepaHne NE; B CMMHHOM MO3re NoBbICUTUCh
yposHu NE, cHuaunoch cogepxanune 5-HT. [ocne BBeaeHus nentnaa B 60MbLUNX 403aX B TEMEHHOM KOPe YMEHbLUM-
nocb copgepxarue NE, B cnuHHom Mosre — ypoBHu 5-HT. ABIT B pasHbix fo3ax yBenuumsan cogepxaHne BDNF B
TEMEHHOMN Kope 1 CMHHOM Moare. Takum o6pasom, 66110 ycTaHOBNEHO, YTO BbidBaHHas [[IABI1 aHanreaus cBsizaHa
C MOAYNATOPHbIM BnusHUeM nentuaa Ha oomeH NE, 5-HT n BDNF Ha cynpacnmHanbHOM W CNMHANBHOM YPOBHSX.

KnioueBble cnoBa: BasonpeccuH, 60mb, KOPTUKOCTEPOH, HOPaZLPEHaNH, CEPOTOHH, 4ODaMH, HeAPOTPOdUYECKMI
thakTop mMo3ra
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Abstract. The study of the role of the neuroendocrine system in the modulation of pain remains relevant. The
analgesic properties of arginine vasopressin (AVP) are known, but the mechanisms underlying these effects
are poorly understood. The aim of the study was to evaluate the effect of vasopressin receptor agonist type
2, 1-deamino-8-D-arginine-vasopressin, DDAVP, on pain sensitivity and the content of norepinephrine (NE),
serotonin (5-HT), dopamine (DA) and brain neurotrophic factor (BDNF) in the parietal cortex and spinal cord
in the test of thermal immersion of the tail in rats. The study was conducted on male Wistar rats. The animals
were divided into 4 groups: group 1 — intact rats; group 2 — received saline solution; Group 3 — received
DDAVP in a single dose of 2 ng and a cumulative dose of 10 ng; group 4 — received DDAVP in a single dose
of 2 ug and a cumulative dose of 10 ng. DDAVP was administered intranasally once a day for 5 days. The
saline solution was administered according to the peptide application scheme. The content of corticosterone
in blood serum was determined by enzyme immunoassay. The content of NE, 5-HT, DA and their metabolites
in the brain was assessed using high-performance liquid chromatography. BDNF levels were assessed
using enzyme immunoassay. DDAVP in different doses reduced pain sensitivity in rats. When DDAVP was
administered in small doses, the content of NE decreased in the parietal cortex; NE levels increased and
5-HT content decreased in the spinal cord. After administration of the peptide in large doses, the content of
NE decreased in the parietal cortex, and the levels of 5-HT decreased in the spinal cord. DDAVP in different
doses increased the content of BDNF in the parietal cortex and spinal cord. Thus, it was found that DDAVP-
induced analgesia is associated with the modulatory effect of the peptide on the exchange of NE, 5-HT and

BDNF at the supraspinal and spinal levels.

Keywords: vasopressin, pain, corticosterone, norepinephrine, serotonin, dopamine, brain neurotrophic factor

BBEJEHUE

M3yyeHne MexaHW3MOB, BbI3blBaloWMX 00Mb, M MOWUCK HO-
BbIX CMOCOOOB €€ pefyKuMy COXpaHsieT CBOK aKTyarbHOCTb.
B nocrepnHee BpemMs 0TMeYaeTCs 3HaUNTENbHbIN UHTEPEC K UC-
MOMb30BaHUI0 B KMWMHWUYECKON NPaKTUKE aHanoroB 3HAOTEHHbIX
HeWponenTMaoB, B 0CODEHHOCTW NOCPEACTBOM WX MHTpaHa3anb-
Horo BBedeHus.. OfHUM U3 TakuX BELLECTB SBMSETCS apriHWH-
BasonpeccuH (ABIT), KOTOpbIA MPOSBASET nepudepuyeckie u
LieHTpanbHble cBoncTaa [3, 4, 9]. ABIT peanusyet ceon addekThb
nyTem akTuBauuu Tpex Tunos peuentopos: V1aR, V1bR u V2R
[9]. YcTaHoBneHo BoBneyeHne V1aR B mogynsumio 6onu [4, 20].
Porb V2R B 3TOM npouecce n3yyeHa mano. Hepoxummudeckue
MexaHu3Mbl aHanreTuyeckux acpgektoB ABI npakTyeckn Hens-
BECTHbI.

PaHee 6bino nokasaHo, 4to ABIT u aronuct V2R, 1-pe3amu-
Ho-8-D-apruHuH-BasonpeccuHa (QABIT), Bbi3biBanu aHanreswto
Y KpbIC B MOZENSX OCTPOI N XPOHUYeCKon 6onu, Npy pasHbIX Bu-
Aax BO3AENCTBUIA (TEPMUYECKOM, MEXaHNYECKOM, XMMWUYECKOM),
npu LEHTPanbHOM 1 nepudepnyeckom BeefeHun nentuga [4].
/3BecTHO, uTo ABIT yyacTByeT B MOAYNALMUM CTPECC-PEAKTUBHO-
CTW, @ CTPECC MOXET BbI3BaTb aHanresuo [6, 17]. B knuHu4ecknx

nccnegoBaHnax nokasaHo, yto [JAABIT npu wHTpaHasansHoMm
BBEEHNN YMEHbLUAN BbIPAXEHHOCTb TOMOBHLIX OoMnen Hanps-
XEHWS, MOYEYHOW KOMMKM, BOnei, BbI3BAHHBIX OPTOMNEANYECKNMN
BMeLLaTeNbCTBAMN 1 [ereHepaTuBHO-gUCTpoduyeckummn 3abo-
neBaHuaMM NO3BOHOYHWKa [1, 11, 24, 25].

/13BeCTHO BOBNEYEHWE HOpPaAPEHEPrMYECcKOn, CEPOTOHUHED-
rM4eckor 1 AoMaMUHEPrnieckon CUCTEM, HEMpOTPOUYECKOrO
tbakTopa mo3ra (BDNF) B mogynsuuo 6onu [4, 13, 16]. Mo gaH-
HbIM nuTepaTypsbl, BBeaeHne ABI v JABIT Bbi3biBano nsMeHe-
Hus copepxanus HopagpeHanuHa (NE), cepotonnHa (5-HT), po-
tamuHa (DA), BDNF B mo3re n kposm y Kkpbic [2, 4, 30]. CBegeHui
o0 BnmstHun JABIT Ha GoneByto 4yBCTBUTENBHOCTb, COAEPkaHNe
BDNF 1 MOHOaMWHOBbLIX HEpOMeanaTopoB B MOAENN OCTPOM
TEPMUYECKON BOMN Y KPbIC HET.

LESIb UCCNEAOBAHUA

Llenblo uccrienoBaHus Gbiria OLEHKA BINSHUS 1-A€3aMuHO-
8-D-apriH1H-Ba3onpecciia npu MHTpaHasanbHOM BBEAEHWM Ha
BoneByto YyBCTBUTENLHOCTL M COAEPXaHNe B MO3re HopafpeHa-
TNHa, CEPOTOHIHA, fJodaM1Ha 1 UX MeTaBonnToB, HepoTpoduYe-
ckoro (hakTopa Moara B TECTe TEMoBOi MMMEPCUM XBOCTA Y KPbIC.
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MATEPWAIbI U METOAbI

WccnegosaHue BobInonHeHo Ha 30 NOMOBO3pPEnbIX camuax
kpbic Buctap (muTomMHMK PannonoBo, ucxogHas macca Tena
220+25 ), conepxaBLUKUXCA B CTAHOAPTHBIX YCHOBUAX BUBapUS.
MeTogom OnoYHOM paHAOMMU3ALMN BCEX XMBOTHBIX Pasmenumm
Ha 4 rpynnbl: 1-9 rpynna BknoYana 8 WHTAKTHBIX KpbIC (KOHT-
ponbHas rpynna, KI); 2-9 rpynna — 7 XWBOTHbIX, MOSTy4YMBLUKX
husnonornyecknin pacteop; 3-9 rpynna — 7 Kpbic, NOMyYMBLUMX
[OOABI B ogHOKpaTHON A03e 2 HF W KyMynsiTuBHOM fose 10 Hr;
4-9 rpynna — 8 xuBOTHbIX, nonyuuslumx OOABI B ogHokpat-
HOI Jo3e 2 MKr 1 kymynstueHon gose 10 mkr. Kpbicam BBOAWMM
cuHTeTMYeCKuin aHanor ABIT, BogHbln pacteop AOABIT, dupMbl
Ferring s.p.a., Vitanus, uHTpaHasanbHo 1 pas B AeHb B TeyeHue
5 AHel. dusnonormyeckuii pacTBop BBOAMIM MO CXeMe NpUMeHe-
HWS nenTuaa.

Y KpbIC BCEX IPynn TEPMUYECKOE pasfpaxeHne KoxXm XBocTa
NPOBOAWIN NMYTEM €r0 MOTPYXEHUS B EMKOCTb C BOOW, HAarpeToi
po Temnepartypbl 52,0+£0,1 °C [5]. Ang onpeaeneHus nopora Ho-
umuenTusHon peakuuu (MHP) pernctpupoBanock Bpems 0TAep-
rMBaHMs XBOCTa B CEKyHOaX. Y Kax[oro XWBOTHOMO C UCMOMb30-
BaHUEM 6-KpaTHbIX M3MEPEHWUN OMPESensnn CpeaHne 3HavyeHus
IMHP. MpoueHT aHanresnn (% A) paccumTbiBamm no opmyne:

A=(M-[)/(15-[) - 100%,

roe A — MpOLEHT aHanreany umm NpoLEHT MaKCUMarbHOroO BO3-
MOXHOro achdekTa; [1 — naTeHTHbIN Nepuog peakuun B CEKyHaax
nocne Beeaexns OABI unu dmsnonornyeckoro pacteopa; [ —
NaTeHTHbIN Nepuoa 4o BBeAeHNS npenaparta; 15 ¢ — makcumans-
HOe BpeMsl TENNOBOro BO3AENCTBNS B cekyHaax [20].

Bcren 3a mocnefHUM M3MEpEHWEM NaTEHTHOCTM BCEX XU-
BOTHbIX MOABEprany 3BTaHasuv NyTeMm Aekanutauuu, nomnyyanu
CMELLaHHYI0 apTEPUOBEHO3HYI0 KPOBb, W3BMeKanu rofioBHON U
CMUHHOW MO3T C KopeLukamu Ls—S,. Mocne cbopa kposu npobupky
nomelanu B Tepmoctart (37 °C) u Bbigepxmsanu 30 MUHYT [0
(hopMMPOBaHNS CTYCTKa, 3aTEM CTYCTOK OCTOPOXHO OTAENSNN OT
CTEeHOK npobupku, npoby LeHTpudyruposanm 10 muHyT npu 200 g
1 cobupan HagocafouHYo XNAKOCTb (CbIBOPOTKY). B cbiBOpOT-
ke KpoBM, COBpaHHO Nocne 3BTaHa3uK, OLEHNBANM COLEPXaHNE
KOPTMKOCTEPOHA KPOBM C MCMOMb30BaHNEM KOMMEPYECKOTO Habo-
pa peaktnsoB chupmbl Enzo Ne ADI-900-097 ELISAkit. Bce ma-
HUNYNALWAW NPOBOAMUIN B TOYHOM COOTBETCTBUM C MHCTPYKLMEN.

C uenblo onpeaeneHns cogepxaHns HepoMeamaTopoB 1 1x
MeTabonuToB 00pasibl TkaHu Mo3ra romorenmsuposanm B 0,1 H
XOpHOM Kucnote, ueHTpudyrnposann 30 mud npu 10 000 g
n 4 °C, otbupanu Hagocagok. YposHu NE, 5-HT, DA n ux meta6o-
nuToB (3,4-aurnapokeudenunykcycHon kucnotsl (DOPAC), romo-
BaHWUNNHOBOM KiucnoTbl (HVA), 5-rapokcunHaonykeycHol Kuemno-
Tbl (5HIAA)) onpegensinu ¢ UCnonb30BaHMEM BbICOKO3GhEKTHB-
HOW XWUAKOCTHOM XpomaTorpadum cornacHo metoguke [31].

[ns onpepenenuns cogepxanus BDNF o6pasubl TkaHn Mo3ra
FOMOrEHWU3NPOBANN PYYHbIM TOMOTEHU3ATOPOM B NM3NPYIOLLEM
Bydepe (20 MM Ttpuc, 150 mM NaCl, 0,1% TputoH X-100, 5 MM
OATA, 1 MM ®MC®, pH 7,6), ueHtpudyruposanu 20 MUHYT Npu

4 °C, 5000 g v otbupanu Hagocapok. O6pasubl XxpaHunu npu
—70 °C. KoHueHTpauwmto BDNF B romoreHatax TkaHu onpegensinu
MeTO4OM MMMYHO(EPMEHTHOO aHann3a ¢ UCMOIb30BaHNEM KOM-
mepyeckoro Habopa peaktusoB Rat BDNF ELISA Kit (ab213899);
npoLeAypy NPOBOAWN B COOTBETCTBIN C MHCTPYKLMEN NPON3BO-
auTens.

CraTucTyeckuii aHanua NpoBOZMICS C MOMOLLbK Mporpam-
mbl STATISTICA 8.0 (StatSoft, CLLIA). HopmanbHocTb pacnpeae-
nenus npoeepsinacb Tectom Llanupo-Yunka. Bce gaHHble Bbi-
paxanu B BiAe CPeLHWX 3HAYEHWit £ CTaHOapTHOE OTKMOHEHME.
CraTucTnyeckne paanuyms Bbinm NPoBEPEHbI C UCMOMb30OBAHUEM
kputepusi CTblofeHTa Ans He3aBUCUMbIX BbIGOPOK WK aucnep-
CWMOHHOrO aHanu3a (4ns 3aBUCUMbIX U HE3aBUCUMbIX BbIDOPOK)
C nocnegyowum npuMmeHeHnem post-hoc kputepus Toioku. Cta-
TUCTMYECKN 3Ha4UMbIM cumTanock p <0,05.

PE3YNbTATbI UCCNEAOBAHUA

Pasnuumin 6onesoit vyBcTBUTENBHOCTM B KI' M B OCTanbHbIX
rpynnax 4o BeeAeHus guauonorudeckoro pactsopa u JOABIT B
pasHbIX Jo3ax He BbisBneHo (puc. 1). AAABIT B manbix 1 60nb-
wux gosax nosbiwan MHP y kpbic (kputepuin Totoku, p=0,00001,
p=0,00001 cootBetcTBEHHO) (puc. 1). TIHP nocne BBeaeHus
OOABI B manbix v 60onbLUmx fo3ax Obliv Bbille MO CPABHEHWIO C
KI" (F(3,26)=12,95, p=0,00002; kputepuir Toroku, p=0,01, p=0,04
COOTBETCTBEHHO).

* *
15 # #
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O Kowrpons/  Owa.p-p/  [ABM NOABN
Control Saline 2 Hr/cyT, 2 mkr/cyT,
10 Hr/ikypc /10 mkr/kypc /
DDAVP DDAVP
2 ng/day, 2 ug/day,
10 ng/corse 10 ug/course
[]Ho [ Nocne
Puc.1. Bnusaxue [JABI Ha GoneByto YyBCTBMTENbLHOCTL B TeCTe
TEennoBoi MMMepcum xaocTa y kpbic (MESEM, c). * — otnu-
yue ot KI npm p <0,05; # — oTnuume Ao n nocne BBeAEHMA
OOABI npwu p <0,05
Fig.1. Effect of DDAVP on pain sensitivity in the tail heat

immersion test in rats (M£SEM, s). * — difference from
control group at p <0.05; # — difference before and after
administration of DDAVP at p <0.05
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80 = Tabnuya 1
" * CopepxaHue KOPTUKOCTEPOHA B CbIBOPOTKE Y KPbIC
nocne Beeaexns JOABI (M£SEM, ur/mn) B Tecte
60 = _ TEN0BOMN MMMEPCUK XBOCTa Y KpbIC
1 Table 1
< . . . .
=2 Serum corticosterone content in rats after administration
40 = of DDAVP (M£SEM, ng/ml) in the tail heat immersion test in rats
T [pynnbl XMBOTHbIX / Conepxatie
Grouns of animals KOPTUKOCTEPOHa, Hr/mn /
20 = P Corticosterone content, ng/ml
KoHTponbHas rpynna / 25623
Control group (n=8)
0 [ I I I T dusionoruyeckuin pacteop / 269+23
dus. p-p/ [OABIM OOABN Saline (n=7)
Saline 2 HrlcyT, 2 Mkr/cyT,
0 Hr/Kypr ! 10 MKF/Kyyp g LABH (2 HrlcyT, 10 Hrikypc; n=7)/ 325+40
DDAVP DDAVP DDAVP (2 ng/day, 10 ng/course; n=7)
2 ng/day, 2 ug/day, OOABM (2 mkr/eyT, 355434
10 ng/corse 10 ug/course 10 mkr/kypc; n=8) /
DDAVP (2 ug/day,
Puc. 2. MpoueHT ananresun npu Beegesun JOABI B TecTe Tenno- 10 pg/co(urse% n=g)

BOW MMMEPCUM XBOCTa Y KPbIC. * — OTANYME OT BBEAEHMA
¢usnonoruyeckoro pactsopa npu p <0,05

Fig.2.  Percentage of analgesia upon administration of DDAVP in
the tail heat immersion test in rats. * — difference from the
introduction of saline solution at p <0.05

Tabnuua 2
Bnusaxue OOABIM Ha cogepxaHue BDNF, HelipomeanaTopoB 1 X MeTabonuToB B TEMEHHOM KOpe Y KpbIC
Table 2
Effect of DDAVP on the content of BDNF, neurotransmitters and their metabolites in the parietal cortex of rats
O0ABIM / DDAVP
[MokasaTtens / KoHtponb / ®unanonornyeckuii pactaop /
Indication Control (n=5) Saline (n=7) 2 urleyT, 10 Hr/kype / 2 mKr/cyT, 10 mkr/kypc /
2 ng/day, 10 ng/course (n=7) | 2 ug/day, 10 pg/course (n=7)
BDNF, nr/mr / 20,6+1,62 25,60+1,69 39,8046,58* 29,63+4,28*
BDNF, pg/mg
NE, Hr/mr 6enka / 2,42+0,64 1,80+1,18 0,32+0,20* 0,26+0,14*
NE, ng/mg protein
DA, Hr/mr 6enka / 0,29+0,20 0,30+0,17 0,74+0,23 0,46+0,21
DA, ng/mg protein
DOPAGC, Hr/mr berka / 0,33+0,17 0,30+0,18 0,3240,13 0,4740,14
DOPAC, ng/mg protein
HVA, Hr/mr 6enka / 0,26+0,16 0,16+0,09 0,23+0,13 0,26+0,10
HVA, ng/mg protein
5-HT, Hr/mr 6enka / 0,27+0,18 1,78+1,10 1,4310,54 1,3611,12
HVA, ng/mg protein
5-HIAA, Hr/mr Genka / 2,98+1,26 3,9141,52 1,7840,51 3,19+0,81
5-HIAA, ng/mg protein

lMpumeyaHue: * — OTNNYMS NO CPABHEHMIO C KOHTPONbHO rpynnoit npu p <0,05.
Note: * — differences compared to control group at p <0.05
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Tabnuua 3
Brnusnue OAABI Ha cogepxanue BDNF, HelipomeauaTopoB 1 Ux MeTaboIMTOB B CIMHHOM Mo3re Y Kpbic (MESEM, eanHuubi)
Table 3
Effect of DDAVP on the content of BDNF, neurotransmitters and their metabolites in the spinal cord of rats (M*SEM, units)
[NOABIT/ DDAVP
Moka3satens / KonTponb / duanonornyeckuin pactaeop /
Indication Control (n=5) Saline (n=7) 2 Hr/cyt, 10 mkr/kypc / 2 mkr/eyt, 10 mkr/kypc /
2 ng/day, 10 pg/course (n=7) | 2 ug/day, 10 ug/course (n=7)
BDNF, nr/mr / BDNF, pg/mg 17,7£1,6 25,8+1,36 29,0+1,87* 40,6+3,3#8
NE, Hr/mr 6enka / 0,68+0,07 0,9+0,56 1,60+0,28* 0,43+0,12
NE, ng/mg protein
DA, Hr/mr 6enka / 0,46£0,1 0,67£0,19 0,64+0,13 0,57£0,09
DA, ng/mg protein
DOPAC, Hr/mr Genka / 0,32+0,10 0,56+0,05 0,50+0,11 0,43+0,16
DOPAC, ng/mg protein
HVA, Hr/mr 6enka / 0,10+0,07 0,05£0,05 0,13+0,05 0,09+0,04
HVA, ng/mg protein
5-HT, Hr/mr Genka / 5,07£1,53 4,35+0,59 2,86+0,56* 1,97+0,46*
HVA, ng/mg protein
5-HIAA, Hr/mr 6enka / 1,57+0,64 1,2540,34 0,66+0,12 1,1940,23
5-HIAA, ng/mg protein

MpumeyaHue: * — OTNNYMS N0 CPABHEHNIO C KOHTPOILHOM rpynnoi npu p <0,05; ¥ — oTnnume no cpaBHEHMIO C BBEAEHNEM (uamnonorieckoro pactsopa npu p <0,05;

& — otnnums npu BBEAEHUN ManbIX U 6onblunx [o3 nentuaa.

Note: * — differences compared to the control group at p <0.05; * — difference compared to the introduction of saline at p <0.05; & — differences when administering

small and large doses of the peptide.

Mpu BeeaeHun OOABM % A B Manbix Jo3ax COCTaBnsn
45,3£12,0%, B 6onblunx — 45,5+11,4%, 4t0 ObINO BbILLE NO CPaB-
HeHuIo C BBeLEHNEM chranonornyeckoro pacteopa (F(2,19)=4,6,
p=0,023, kputepuin Tbtoku, p=0,04, p=0,03 COOTBETCTBEHHO)
(puc. 2). LLOABI B pasHbix fo3ax He BMMAI Ha COLePXaHne Kop-
TUKOCTEPOHA B CbIBOPOTKE KpoBY (Tabn. 1).

Mocne BeegeHua OAABIT B Manbix 4o3ax B TEMEHHOM KOpe
no cpasHenunto ¢ KI' cHmsunocs copepxanne NE (F(3,21)=3,78;
p=0,02; kputepuin Totokn, p=0,04), nosbicunuck ypoBHn BDNF
(F(3,16)=3,89; p=0,029; kputepwnit Totokn, p=0,04) (tabn. 2). Mo
cpasHeHuio ¢ KI' BeegeHne JOABIT B mManbix gosax B CYHHOM
Mo3re BbI3biBano nosblweHne cogepxanns NE (F(3,21)=3,58;
p=0,03; kputepuit Totokn, p=0,04); cHxeHne cogepxanns 5-HT
(F(3,21)=3,44; p=0,03; kputepuit Tbtokn, p=0,04); yBenuyeHue
yposHen BDNF (F(3,16)=28,47; p=0,0001; kputepuin Tbloku
p=0,01) (tabn. 3).

Mocne BBeaeHus [OABI B 6onblumx A03ax B TEMEHHON Kope
no cpasHeHnto ¢ KI' cHusmnocs cogepxanne NE (F(3,21)=3,78;
p=0,02; kputepuin Totokn, p=0,04); nosbicunmuch ypoH BDNF
(F(3,16)=3,89; p=0,029; kputepuin Totoku, p=0,04) (tabn. 2). AOABIM
B 60nbLUMX J03axX B CMMHHOM Mo3re no cpaBHeHuto ¢ KI cHukan
ypoBHM 5-HT (F(3,21)=3,45; p=0,03); nosbiwwan cofepxaHue BDNF
no cpasHeHuto ¢ KI', BBefeHMEM (hW3MONOrMYeCckoro pacteopa 1
manbIx fo3 nentuga (F(3,19)=14,78, p=0,00003; kputepuir Thioku,
p=0,0001; p=0,0002; p=0,0004 cooTBeTCTBEHHO) (Tabn. 3).

Takum obpasom, OOABIT npu uHTpaHa3anbHOM BBeeHWN
B pasHblX [03aX CHWkan 0O0neByl 4yBCTBUTENBHOCTb B TECTE

TENMOBOA MMMEPCUM XBOCTA Y KpbIC. HE3aBUCMMO OT BBOAWUMBIX
no3 [0ABI, obesbonuBaHne accoUMMPOBANoOCh CO CXOAHbIMY
nameHeHusmm cogepxanus NE, 5-HT n BDNF B mosre. JABI1
B MasbIx 403ax cHkan coaepxxaHue NE B TeMeHHOI kope, yBenu-
ymsan ypoBHu NE 1 cHuxan cogepxanue 5-HT B CIMHHOM Mo3re.
OOABI B 6onblunx go3ax cHwxan cogepxaHne NE B TemeHHow
kope, ymeHbluan yposHW 5-HT B cnuHHOM Mosre. [OABI B pas-
HbIX A03ax no.biwan cogepxaHne BDNF B kope 1 cimHHOM Moa3re.

OBCYXAEHUE

B paboTe BnepBble BbISBMEH aHanreTU4eckuii apdekT aro-
Hucta V2R, OOABIT npu uHTpaHasanbHOM BBEAEHWM B TECTE
TEMOBOV MMMEpCUN XBOCTa y KpbIC. [lonyyeHHble pesynbTathl
COMOCTaBNMbI C JAHHBIMW, MOMYYEHHbIMM MPY BHYTPUKENYA0UKO-
BOM BBeAeHUN ABIT [14].

[lo HacTosLLEro BPEMEHN TOYHblE MEXaHU3Mbl MPOHWUKHOBE-
HWS NENTWZOB B MO3T NMPU MHTPaHa3anbHOM BBEEHUM OCTalTCs
Masno u3yyYeHHbIMU. BmecTe ¢ Tem nonaratoT, YTO B 3TWX yCMOBU-
X LeHTpanbHble 1 nepudepuyeckue addektsl ABIM obycrnosne-
Hbl KaK €ro npsiMbIM NPOHUKHOBEHWEM B LIEHTPanbHY HEpPBHYHO
CUCTEMY, TaK U He NpsSMbIM — Yepe3 CUCTEMHbIA KPOBOTOK [28].
B pabote nokasaHo, uto [JABIT B pa3Hbix A03ax HE BNUSM Ha CO-
AEepKaHne KOPTUKOCTEPOHA B KPOBM, CreA0BaTENbHO, HE BbI3blBa
CTPECC-BbI3BAHHYH aHANre3uio.

/3BecTHO, uTo ABIT BbI3bIBAET aHanre3uto nyTem akTusaLum
rnaBHbIM 06pa3oM coOCTBEHHBIX peLenTopoB. Mo AaHHbIM nuTe-
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paTypbl, BblaBaHHOe ABIT 06e3bonmBaHne Ha CynpacnmHanbHOM
ypoBHe 0bycnosneHo aktuBaumeii V1aR v V2R B sgpax moasra [26,
27, 29]; B CMMHHOM MO3re 1 cnnHanbHbIX raHrusx — V1aR [19].

Bnepeble nokasaHo y4acTue HOpagpeHEpPruyeckon U cepo-
TOHWUHepruyeckoi cuctem, BDNF B aHanretuyeckux adhdekrax
OOABI. 3BecTHO, 4TO TECT TEPMUYECKOW MMMepcuu XBOCTa
peanu3yeTcs Ha CMWHaNbHOM YPOBHE C Yy4yacTWeM cynpacnu-
HarmnbHbIX BAMAHWIA [15]. YCcTaHOBNEHO, YTO aHanresns, Bbl3BaH-
Has BBegeHnem [O[ABI B pasHbix fo3ax, Obina obycnosneHa
u3meHeHnsMu copepxadus NE Ha cynpacnuHanbHOM U cnu-
HanbHOM YpoBHSAX, 5-HT — Ha cnuHanbHoM. A3BecTHo, YTO Ha
cynpacnuHanbHOM ypoBHe NpoBOAHMKKM, coaepxatine NE v 5-HT,
COCTaBINSOT HUCXOASALLYIO aHTUHOLMLENTMBHY cuctemy [7, 10,
12, 18]. Ha cnuHanbHoM ypoBHe 06e360n1BaHue, BbiaeaHHoe NE,
0byCcrnoBneHo aKTuBaLnel a,-aApeHopeLienTopoB, CBA3aHHOE C
5-HT — 5-HT1A un 5-HT3 peuentopos [7, 17, 18].

Mocne BBeeHWs MenTuaa B pasHbIX [JO3ax MOBbILIANOCH
cogepxaHme BDNF B TeMeHHOW Kope M crMHHOM Moasre. [1o
AaHHbIM nuTepatypbl, obesbonueaHue, BbidBaHHOe BDNF, Ha
CynpacrnuHarbHOM YpOBHe CBSI3aHO C MOBbILLIEHWEM aKTUBHOCTM
CEPOTOHNHEPTMYECKOA CUCTEMbI U BbICBODOXEHMEM SHAOrEH-
HbIX ONMOMAHbLIX NenTnaoB [21-23], Ha CNUHANBLHOM YPOBHE — C
yeenuyeHvem FAMK- v ravumHepryeckon nepegaym B HenpoHax
3aHUX POrOB CMUHHOrO Mo3ra [8]. ECTb ocHOBaHUs nonaratb, YTO
BbIsIBNeHHble aHanretndeckue agdektsl [LABI, cBs3aHHble €
NE, 5-HT n BDNF, mornu 6biTb 06yCrnoBneHbl Ha paHblX YPOBHSX
HEepBHOW CUCTEMbI Pa3NUYHBIMU MOMEKYNIIPHBIMIA MeXaH3Mamu.
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Peslome. BeedeHue. XpoHnyeckas uwemus, yrpoxatowias notepen koneuHocten (XUYTIK), npeacrasnset coboit
KOHEYHYI0 CcTaauto 3abonesaHns nepudepuyeckux aptepuin (3r1A), KoTopoe BKIHYAET XPOHUYECKYHD ULLEMUYECKYH
Borb B NOKOE WUAK MLLIEMUYECKUE NOPAKEHUS KOXM, A3Bbl UMW FraHTPEHY NPOAOIKUTENBHOCTLI0 Bonee AByX Hefenb.
XoTa MHpanonneTManbHas aHrmonnacTuka MoXeT cnacTv BONbLUMHCTBO KOHEYHOCTEN NPy yrpo3e aMmnyTaLum, 3HA0-
BaCKynspHble BMeLIaTeNbCTBa Ha MH(panonnMTeanbHOM COCy4MCTOM pycie MOryT yiyyLlnTb CUMNTOMbI Y NaLUeHToB
¢ XMYTIK 3a cueT BOCCTAHOBMEHWS MarncTpanbHOro KpoBoToKa B cTone. OnTuManbHas cTpaTerus pesackynspusasmm
Yy NaLMEHTOB C TSHKENON ULIEMMEN HOT OCTAETCA HEonpeaeneHHON. Ljesibro faHHOoro nccneaoBaHmus bul1o cpaBHeHNe
pe3ynbTaToB LYHTUPOBAHUS U @HTMONMACTUKM NPY U30NNPOBAHHBIX NOPaXeHUsSX HUxXe koneHa. Mamepuanbi u me-
moosl. B nccnegosanue 6binv BKIOYEHbI NALMEHTBI C 13BaMU UMK FAHrPEHOM NanbLieB HOT, NepeHecLLne onepaLmio
LIYHTMPOBAHMS HUXe KONeHa UNi aHrmonnacTtuky u ctenTuposanne B 2022-2023 rr. BohxmaemocTb 6e3 amnyTauui
(BBA) 1 061was BbixuBaemocTb (OB) oLeHuBanuch ¢ MCNoNb3oBaHMEM perpeccuoHHbIx Tectos Kannana—Merepa u
Kokca. Pesynbmamsl. B nccneposanue 6binn BkntodeHsl 310 naumeHTos, 3 Hux 259 nayueHTam 6bina BbinonHeHa
BannoHHas aHrmonnacTuka 1 CTeHTUpoBaHue noakoneHHon aptepum (MkA), 51 nayneHTy — wyHTMpoBaHue. CpeaHun
BO3pacT B rpynne LWyHTMpOBaHMA coctasun 73,1 (£7,1) roaa, a B rpynne aHrMoONNacTUkU U CTEHTUpOBaHNUS — 73,9
(27,2) roga. Mexay AByms rpynnamu He BbIfo CyLLEeCTBEHHbIX pa3nuyuii no nony, AuabeTy, rnepTeH3nm, KypeHuto,
WHCYNbLTY 1 NOYEYHON HEAOCTATOMHOCTM B aHamHe3de. BBA coctasuna 43,4 (+£8,5) mecsua B rpynne WyHTMPOBaHUS 1
39,8 (£8,9) MmecsiLia B rpynmne aHrMonnacTkv U CTEHTUPOBAHMS, YTO ObIN0 AOCTOBEPHO NyuLLe B rpynne LyHTMPOBaHNS
(p=0,05). Obwas BbixuBaemocTb (OB) coctasuna 49,6 (+10,6) mecsua B rpynne WyHTUpoBaHus v 46,2 (+11,7) mecaua
B rPYNne aHr1onnacTuku 1 CTEHTUPOBAHNS, HO CTaTUCTUYECKN 3HAYMMO He oTnnyanack (p=0,32). 3aknroyeHue. BEA
Obina 3HaYNTENBHO BbILE B rPynne WyHTMpoBaHus. TakuMm obpa3om, onepaums LWYHTUPOBAHMSA NpeacTaBnseTcs
npeanoyTUTENbHEeEe aHrMONNacTUKK AN BCeX NaLMEHTOB C TAXENON NWEMMEN HOT, 3a UCKMIOYEHWEM NALWUEHTOB C
MHOXECTBEHHbIMW COMYTCTBYOLMMN 3a601€BAHNAMM U TEX, Ybsi BEHA HE NOAXOANT ANS WYHTUPOBAHNS.

KntoyeBble cnoBa: aHrMonnacTtuka Huxe KoneHa, LWYHTUPOBAHNE HMXE KONEHa, UEeMNA HUXKHNX KOHEeYHoCTeW,
raHrpeHa nanbLa CTonbl
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Abstract. Introduction. Chronic limb-threatening Ischaemia (CLTI) is a manifestation of peripheral arterial disease
(PAD) that includes chronic ischemic rest pain or Ischaemic skin lesions, ulcers, or gangrene for longer than two
weeks. Although infrapopliteal angioplasty may salvage the majority of limbs under threat of amputation. Endovascular
interventions in the infrapopliteal vasculature may improve symptoms in patients with CLTI by re-establishing in-line
blood flow to the foot. The optimal revascularization strategy for patients with severe leg ischemia remains uncertain.
The purpose of this study was to compare outcomes of bypass surgery and angioplasty in isolated below-the-knee
lesions. Materails and methods. Patients with ulcers or toe gangrenes, undergone below-the-knee bypass surgery
or angioplasty and stenting from 2022 to 2023, were included in the study. Amputation-free survival (AFS) and overall
survival (OS) were assessed using the Kaplan—Meier and Cox regression tests. Results. Three hundred ten (310)
patients were included in this study, of which 259 patients underwent balloon angioplasty and popliteal artery stenting,
51 patients underwent bypass surgery. The mean age in the bypass group was 73.1 (£7.1) years and 73.9 (£7.2)
years in the angioplasty and stenting group. There were no significant differences in gender, diabetes, hypertension,
history of smoking, history of stroke, and renal insufficiency between the three groups. AFS was 43.4 (£8.5) months
in the bypass group and 39.8 (£8.9) months in the angioplasty and stenting group which was significantly better in the
bypass group (p=0.05). OS was 49.6 (+10.6) months in the bypass group and 46.2 (+11.7) months in the angioplasty
and stenting group but did not differ statistically significant (p=0.32). Conclusion. AFS was significantly higher in the
bypass group. Thus, bypass surgery seems preferable to angioplasty for all patients with severe leg ischemia except

those with multiple comorbidities and those whose vein is not adequate for bypass.

Keywords: below-the-knee angioplasty, below-the-knee bypass, lower limb ischemia, toe gangrene

INTRODUCTION

Atherosclerosis is the most common cause of peripheral
arterial disease (PAD) of the lower extremities. Acute ischemic
limb is an advanced stage of peripheral vascular disease, which
is characterized by pain during rest and night pain (requiring
opioid analgesics), for >2 weeks. This condition results in ulcers
and gangrene in the limbs, and if left untreated, it will cause
permanent disability, even amputation, and mortality in patients.
It also imposes a heavy burden on the society and health system

[1]. This condition is now cured using various revascularization
technics [2]. Although surgical bypass is regarded as the gold
standard due to better anatomical and clinical durability relative
to the other revascularization methods for critical lower limb
ischemia (CLI) [14-16], percutaneous transluminal angioplasty
(PTA) in peripheral vascular disease (PVD) is a feasible method
of treating CLI, and has similar outcomes to those of bypass
surgery [17, 18, 23-30] (Fig. 2).

Several studies have been published about the outcomes
of surgical and endovascular interventions all around the world,
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presenting various views on these two approaches. Although
both surgery and angioplasty methods are suggested for these
patients, there are still significant controversies regarding the best
one [1, 3-9].

Infrapopliteal bypass is one of the major methods in lower
limbs, which targets to reestablish blood flow to the tibial,
peroneal, or pedal arteries. The primary indication for this method
is critical limb ischemia (CLI) due to atherosclerotic events [3].
In general, venous grafts, regardless of the target site, are
preferred over artificial grafts in all below-the-knee bypasses. The
large saphenous vein is most commonly used; however, small
saphenous vein, superficial femoral vein, and venous parts of the
upper limbs can also be used [4, 8, 23-30].

Endovascular treatment is often the first choice in the
treatment of peripheral vascular diseases of the lower extremities
[2]. New advances in endovascular treatments have made it
possible to treat complicated vascular lesions. Patients with
multiple underlying illnesses or those who do not have proper
veins for the surgery will benefit most from endovascular
therapies [2, 6].

Despite extensive studies for determining the best way to
treat these patients, there is no consensus on which surgical or
angioplasty is preferred (Fig. 3).

THE AIM OF THE STUDY

This study aimed to compare the results of bypass and
angioplasty in patients with lesions below the knee due to
ischemia, to determine which method gives better outcomes.

MATERIALS AND METHODS

In this retrospective cohort study, 310 patients who were
treated by bypass surgery or angioplasty or stenting from 2022
to 2023 were included in the study. The criteria for entering the
study were having obstruction or stenosis of distal to popliteal ar-
tery confirmed by duplex or triplex ultrasonography and computed
tomography angiography. The exclusion criteria of patients were
being unable to walk due to advanced underlying disease or due
to severe deformities in the knee or ankle joints.

The patients were interviewed and examined to collect their
demographic, pre and post-medical history information, including
gender, age, smoking status, background illnesses, having ulcers,
gangrene, or pain during rest, level of amputation, glycated he-
moglobin level, and type of their surgeries (Fig. 1). Confidence
interval in this study was 95%.

RESULTS

A total number of 310 patients who were undergone below-
the-knee bypass surgery or angioplasty or stenting of PopA during
the years of 2022-2023 because of foot ulcers or gangrene were
enrolled in this study. The mean age in the bypass group was 73.1
(£7.1) years, and in the angioplasty group was 73.9 (£7.2) years.
Amputation-free survival (AFS) in the bypass group was 43.5
(£8.5) months and 39.8 (+£8.9) months in the angioplasty group.
AFS was significantly higher in the bypass group compared to the
angioplasty group (p=0.05) (Table 1). In addition, the AFS survival
survey showed that in the bypass group, the predicted survival

Possibility of PAD

Medical history, Risk factors of atherosclerosis,
Arterial pulse palpitation, Vascular bruit, ABI

'

Foot evaluation (WIfi classification) Toe pressure, SSP,TcPO2, CRP, WBC, Bacterial culture

| grade

W grade

Fi grade

Grade 3 with rest pain

W3 Fi2,3

Grade 2 with tissue loss

Deep infection evaluation

Deep infection evaluation

Diagnosis as CLI

Systemic evaluation

Vascular evaluation

Differential diagnosis of disease etiology

Cardiac function, coronary circulation

Anatomy of arterial lesions

Buerger’s disease

Cerebral and neck arteries

Hemodynamics (duplex)

Other vasculitis

Lung, kidney, liver function

Vein material evaluation

Collagen disease

Coagulation and fibrinolysis system

Limb function evaluation

Rare diseases involving popliteal artery

Status of lifestyle disease management

Daily activity

Other vascular disease

Puc. 1.
Fig. 1.
ischemia

[narHocTuyeckue atanbl ANS NALUEHTOB C GONMbIO B NOKOE UMW XPOHUYECKUMMU paHaMU CTOMbI
Diagnostic steps for patients with rest pain or chronic wounds of foot: PAD — peripheral arterial disease; CLI — critical limb
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Tabnuua 1
Hemorpadmyeckas u onucatenbHas cTaTMCTUKa O Bo3pacTe, 63 amnyTaLUOHHOI BbKMBAeMOCTH
1 00Lei BbIKMBaEMOCTH Py NaLMeHToB
Table 1
Demographic and descriptive statistics about age, amputation-free survival, and overall survival of patients groups
Variable Groups N Mean SD SEM
Age Angioplasty+stenting 259 73.95 7.22 1.07
Bypass 51 73.11 7.10 1.08
AFS Angioplasty+stenting 259 39.82 8.98 1.33
Bypass 51 43.44 8.57 1.30
0S Angioplasty+stenting 259 46.28 11.76 1.75
Bypass 51 49.67 10.68 1.62
Note: AFS — amputation-free survival; OS — overall survival: SD — standard deviation: SEM — standard error of mean.
Tabnuua 2
Knaccudpmkaumsa A.B. Mokposckoro
Table 2
A.V. Pokrovsky classification
Stage Symptoms
| Asymptomatic or pain in calf muscles (>1 km)
A Intermittent claudication (>200 meters)
1B Intermittent claudication (<200 meters)
1 Intermittent claudication, rest pain
1% Ulceration or gangrene

rate was 45.1+4.29 (42.87-47.95) months, and in the angioplas-
ty group was 41.1£7.27 (39.24-44.25) months, which showed a
significant difference between the two groups (p=0.05). Patients’
overall survival (OS) was 49.6+10.6 and 46.2+11.7 months in the
bypass and angioplasty groups, respectively. There was no signif-
icant difference between the groups (P=0.32) (Table 1). The OS
survey of patients indicated that the average predicted survival
in the bypass group was 54.1£6.7 months (51.13-58.09) and in
the angioplasty group was 52.2+2 months (48.3-56.1). Despite
>4 months difference, it was not statistically significant (p=0.3).

DISCUSSION

Choosing the best type of treatment for patients with lower limb
ischemia is still a question. According to the Bypass versus Angio-
plasty in Severe Ischemia of the Leg’s (BASIL’s) randomized con-
trolled trial (RCT), there was no significant difference between the
results of surgical bypass and angioplasty up to 2 years. However,
patients who lived >2 years benefited from bypass surgery. To the
best of our knowledge, BASIL's RCT is the only one that its results
are available in this regard [1]. Although BASIL 2, and BEST-CLI
studies are in progress, their results have not been released yet.
Therefore, considering that there is still no certainty about treat-
ment selection, the current study aimed to collect, analyze, and

report the results of both bypass and angioplasty patients with
lower limb ischemia. The main goal was to answer the question
of which method is better for below-the-knee lesions. Although
the definition of “better” is not easy, we chose AFS as the main
criterion, which is also the US Food and Drug Administration’s
criterion for such studies. The reason for not considering other cri-
teria such as vascular patency and arterial pressure in the ankle
(ankle pressure) was that we wanted to compare two therapeutic
strategies, not just comparing bypass and angioplasty techniques.
Morbidity was not evaluated in this study due to the controvert re-
sults reported in various studies pertaining to morbidity. For exam-
ple, an article published by Siracuse et al. indicated endovascular
procedures had been associated with lower 30-day mortality rate
and 3-year worse survival compared to surgical bypass [10]. In
another study by Tsai et al., no significant difference was reported
between these two methods regarding the 30-day mortality [11].
Moreover, studies often suggest that mortality and morbidity of
the endovascular method are reduced within short-term periods.
Thus, they are less indicative to determine the effectiveness of
these methods, especially in long-term periods [12, 13].

The examinations showed that all of the patients, who par-
ticipated in this study, had normal aortic, iliac, and femoral ves-
sels or had no significant lesions. To the best of our knowledge,
most of the previous studies analyzed the lesions under the groin
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of the PopA and lower leg arteries

area, while the current study for the first time compared these
two methods in lesions below the knee. AFS in the bypass group
was 43.51£8.5 and in the angioplasty group, it was 39.8+8.9
months, which showed a significant difference with p=0.05
(Table 1). In addition, OS in bypass patients was 49.6+10.6
months and 46.2+11.7 months in the angioplasty patients. There
was no significant difference between the two groups regarding
0S (p=0.32). Regarding the fact that the mean and frequency of

Occlusion of the PopA, crural arteries on the left: a— initial angiogram; b-d — after transluminal balloon angioplasty with stenting

demographic variables such as age and gender in the two groups
did not differ significantly. Thus, it cannot be hypothesized that
the patients in the bypass group had better physical status. In-
deed, the effects of the demographic factors were minimized.
Due to the increasing prevalence of diabetes, high blood pres-
sure, and tobacco consumption, limb ischemia appears to be one
of the major problems in health systems, both in developed and
developing countries.
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Currently, most studies emphasizing vascular reconstruction
for patients with severe lower limb ischemia are reporting very
good results. However, a significant percentage of these patients
undergo medical treatments. Although AFS was a clear and re-
levant measure in this study, it did not provide much information
about the quality of life of patients after vascular reconstruction. It
is quite acceptable that sometimes amputation in the early phase
of the disease improves the patient’'s quality of life, but on the
other hand, chronic pain, and wound care reduce the quality of
life of the patients. As a result, this issue should be taken into
attention by vascular surgeons and intervention specialists, to not
only consider vascular lesions in the treatment of these patients
but also patients’ needs and expectations.

Although bypass surgery using outflow vessels below the an-
kle should be considered the standard treatment in patients with
CLI due to infrapopliteal arterial disease [20], this requires a good
vein conduit and at least one open foot artery and is associated
with considerable perioperative mortality, postoperative complica-
tions, myocardial infarction, and early reoperation for graft throm-
bosis [21]. Recanalization temporarily increases blood flow to the
foot and has a positive effect in eradicating infection and healing
ulcers and surgical wounds. Because foot tissue healing reduces
oxygen demand, less blood flow is generally required to maintain
tissue integrity and keep the limb asymptomatic [19, 22].

CONCLUSION

The main finding of this study was that the surgical bypass pro-
cedure had a significantly higher AFS compared to angioplasty in
the two examined groups during the follow-up period. Therefore, it
is recommended for all patients with below-the-knee ischemic le-
sions to have surgical bypass procedures, except for patients with
multiple underlying diseases, who have a high-risk condition for
surgery, as well as for patients with veins not suitable for bypass.

AONONHUTENBbHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOPbI BHECIM CYLYECTBEHHbIN BKNag
B pa3paboTKy KOHLENLWM, NpoBefeHne UCCNeaoBaHUs 1 Noaro-
TOBKY CTaTbW, MPOYNM 1 0fobpunn drHanbHy BEPCUID Nepes
ny6nukaumen.

KoHtnukT uHTEpecoB. ABTOpbI AEKMapUpYOT OTCYTCTBUE
SIBHBIX W NOTEHLMAmbHbIX KOH(MMKTOB MHTEPECOB, CBA3AHHBIX C
nybnukaumen HacTosLen cTaTbi.

WUcTouHuk uHaHcMpoBaHus. ABTOpbI 3asBNstOT 06 OTCYTCT-
BMM BHELLHETO (PUHAHCUPOBAHMS MY NPOBEAEHNN UCCIIELOBaHNS.

WHdopmupoBaHHoe cornacue Ha ny6nukaumio. ABTOpbI
NoNy4Mnn NUCbMEHHOE cornacue nayyueHToB Ha nybnvkaumio me-
AULIMHCKUX AaHHbIX.
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Pestome. B 0630pe 0606LeHbI faHHbIE 0 HApYLUEeHKsX BbIpaboTKK HellpoOMeanaTopoB B natodmanonornu guabe-
Tuyeckomn sHuedanonatuu ([3). PaccmoTpeHbl OCHOBHbIE HENPOMEANATOPbI, KOTOPbIE MOTYT BbITh 3a4€/ICTBOBAHDI
B naToreHese [13: raMma-okcumacnsHas kucnota, rnytamat, 4oaMuH, aLeTUnXonuH, CEpOTOHMH. MpeacTaBneHbl
OCHOBHbI€ NaTo(U3NONOrNYeckne MexaHu3mMbl, KOTOpble MOryT ObITb 3a4eiICTBOBaHbI B (POPMUPOBAHWK U NPO-
rpeccupoBaHun 13 no xogy TeyeHus caxapHoro anabeta (CLl) npu HapyweHun B BbipaboTKke OCHOBHbIX HEpo-
meguaTopoB. O6ocHoBaHa runeppeakTBHocTb FAMK-3pruyeckoi, rnytamatepruyeckon (qanee — rnortamar)
1 [OhaMUHEPrMYECKON CUCTEM, a TakXe rMNoakTUBHOCTb XONTMHEPTMYECKON U CEPOTOHUHEPTUYECKON CUCTEM
B natodusnonorun 3. MpuBeaeHbl JaHHbIE AOKTUHUYECKUX U KIIMHUYECKUX UCCefoBaHUi, AoKasbiBaloLue
HapyLleHue BbipaboTku HeipomeanaTopos npu CL 1-ro 1 2-ro TMNOB, KOTOPbIE MOTYT CIYXWUTb PAHHUMW Mapke-
pamu B gnarHoctuke 3.

KniouyeBble cnoBa: anabetnyeckas 3HLl,eraJ'IOI'IaTI/Iﬂ, ramma-okCnumacnaHaa Kucnota, rnytamar, ,D,O(*)aMI/IH,
aueTunxonuH, CepoToOHMH
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Abstract. This review provides a summary of data on the role of neurotransmitter synthesis abnormalities in the
pathophysiology of diabetic encephalopathy (DE). It covers the key neurotransmitters that could be involved in the
pathogenesis of DE: gamma-aminobutyric acid, glutamate, dopamine, acetylcholine and serotonin. The article describes
the main pathophysiological mechanisms that may play a role in the development and progression of DE in the
course of diabetes mellitus in a patient with disrupted release of key neurotransmitters. It provides data confirming the
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hyperreactivity of the GABAergic, glutamatergic and dopaminergic systems, along with the hypoactivity of the cholinergic
and serotoninergic systems, as part of the pathophysiology of DE. Also provided are results of preclinical and clinical
studies confirming that patients with type 1 and 2 DM have abnormalities in the synthesis of neurotransmitters, which

could serve as early diagnostic markers of DE.

Keywords: diabetic encephalopathy, gamma-aminobutyric acid, glutamate, dopamine, acetylcholine, serotonin

BBEOEHUE

CaxapHbin gnabet (CLl) sBnAeTca XpOHUYECKAM 3HOOKPUH-
HbIM 3aboneBaHWeM, AN KOTOPOrO XapaKTEPHO MOBbLILIEHUE
YPOBHS TMIOKO3bl 1 HEAOCTAaTOMHOCTb BbIPAaboTKM Unu gencTaus
nHcynuHa [1]. [aHHas aHOOKpUHONaTUs CBSi3aHa C BO3HUKHOBE-
HMEM XOPOLIO OMUCAHHBIX W W3YYEeHHbIX Makpo- U MUKPOCOCY-
BUCTbIX OCMOXHEHMI, BKMKOYash AuMabeTMyeckylo peTuHomaTuio,
HedpponaTiio, KapaMoMMOMaTWI0 U nepudepuyeckyto HeBpona-
Thio [14]. CoBpeMEeHHble Hay4Hble JaHHble CBUOETEMbCTBYIT O
ToM, 4yTo C[] Takke MOXeT oka3blBaTb HEraTUBHOE BO3AEMCTBUE
1 Ha LeHTpanbHyto HepsHyto cuctemy (LUHC), Bbi3biBasi psg Helt-
POXMMWUYECKMX, HENPODU3NONOTNYECKNX N CTPYKTYPHBIX HApyLLe-
HWW, KOTOpble B COBOKYMHOCTW CMOCOBCTBYIOT (hOPMUPOBaHMIO
Cneumnuyeckoro OCMOXHEHNS U KIIMHUYECKOrO CUMMTOMOKOM-
nnekca — guabetnyeckoi aHuedanonatum (03) [2, 3, 12, 41].
B cBA3M C 9TUM Ha JaHHbI MOMEHT u3yyeHue acnektos [13 ss-
NAeTCs aKTyanbHbIM HanpaBneHeM COBPEMEHHOI SHAOKPUHOMO-
rum [1, 46]. XopoLlo M3BECTHO, YTO KMHWMYeckn [1O Ha npakTuke
MOXET NPOSIBNATHCSA KOTHUTUBHOW OUCHYHKUMEN, MHECTUYECKM-
MU PaccTPONCTBAMM, CHKEHMEM 0By4aeMoCTH M ckopocTh 06-
paboTku uHopmaummn [1, 41, 46]. OaHako naToreHe3 OaHHOTO
ocnoxHenns npu C[l ocTaetcs 4O KOHU@ He W3y4yeHHbiM [46].
B HacTosiLyee Bpems B kKa4yeCTBE BO3MOXHbIX TPUITEPOB Pa3Bi-
Tus [13 paccmaTtpuBatoTCs: CHDKEHWE Cekpeuuu umu SencTsns
WHCYNUHA, HapyLieHWe perynauun romeoctasa rrokosbl, NoBbl-
LUeHWEe YPOBHS TMIOKOKOPTUKOWNAOB, Pa3BUTIE HEMPOBOCNANEHNS,
HapyLeHne HelpoTpaHecMuceun, okucnTenbHbin ctpecc (OC) un
MUTOXOHApWanbHas anceyHkumus [29, 41].

BmecTe ¢ Tem B HacTosllee Bpems CyLiecTByeT 03aboyeH-
HOCTb B OTHOLUEHUM TOrO, YTO NPOUNAKTUYECKNE MEPONPUATUS
1 MeTogbl NneyeHns O fomkHbl ObiTb Ha4aThl Kak MOXHO paHb-
e, 4Tobbl 6bITb MakcumarnbHo adekTnBHbIMK [46]. o cux nop
BONMbLUMHCTBO KOTHUTMBHBIX paccTponcTB npu CL KnuHuyeckn
ANarHoCcTMpOBanuch NyTem nNpoBefeHns u3nKarnbHbIX U HEBPO-
nornyeckux obenefoBaHnin ¢ NOMOLLBK CTaHAAPTHbIX Helponcu-
XOMOTNYECKMX W KOTHUTUBHBIX TecToB [4]. OfHako N3BECTHO, YTO
[3 no xopy Teyenns C[l nporpeccupyeT BOCTAaTOMHO MEATEHHO,
B TEYEHME HECKONbKWX NET, 40 MOSIBNEHUS MEPBLIX SBHbIX KMu-
HW4eckux cumnTomoB [35]. Takum 06pasom, paHHss AnMarHocTuka
[13 ocTaeTcs cepbesHoil NpobnemMoi B TeYeHe ANUTENBHOTO ne-
puoAa NporpeccupoBaHmns JaHHOro OCMOXHeHNs [46].

Mmetowmecs faHHble TOBOPAT O TOM, YTO MMEHHO Hapylue-
HWS B HEPOMEANaTOPHON cucteme MoryT BbiTb Hanbonee paHo
BOBMEYEHbl B NaTOPU3NONOTNI0 KOTHUTUBHOM AUCYHKLMM MpK
CL, v cpasy HeCKonbko HeNpoMeLMaTOpHbIX CUCTEM MOTYT ObITb

1CNOMNb30BaHbl B KA4YeCTBE PaHHWX AWNArHOCTUYECKUX MapkepoB
09 [23, 32]. Cuurtaetcs, YTO HapyLUeHUs HenpoTpaHCMUCCUM
Ha oHe C[l NpoucCXOAsT ropasgo paHbLUe, YeM CTPYKTYPHbIE
1 (YHKUMOHANbHBIE M3MEHEHWS B TONOBHOM Mo3re npu [3 Ha
oHe C[] [34]. OpHako Ao cux Mop CylecTBYET HeAOoCTaTOMHO
WH(OPMaLMM O HapyLeHUsX HenpomMeanaTopoB M WX natodu-
3uonornyeckon ponu npu nporpeccuposanun [19 [46]. B cBasn
C 3TUM LEnbio AaHHoro 063opa Oblno 0CBETUTL BO3MOXHbIE Me-
XaHU3Mbl HapyLieHWs BbIpabOTKM OCHOBHBIX HEMPOMEAMATOpPOB
B natocuanonorm [1O u onucatb MX BO3MOXHOE NPUMEHEHUe
B kayecTBe paHHWX Mapkepos [13. B cBsA3n ¢ orpaHNyYeHHOCTbIO
obbema gaHHoOro 063opa PacCMOTPEHbI TOMbKO KMHYEBbIE Heil-
pOMeaMaTopkl, KOTopble MOTYT UrpaTb porb B natoduanonorumn
[3: ramma-okcumacnsiHas kucnota (TAMK); rnytamat (I'T), go-
amuH (LA), auetunxonuH (AX) u cepoToHuH (CT).

FAMK

FAMK-apriyeckas cuctema SBNSIETCS OCHOBHbIM  WMHMMOW-
pylOLMM HeilpoMeamaTopoMm B ronosHoMm wmosre [40]. MHuorue
1CCNEeNO0BaHNS NOATBEPXKAAIOT KOHLENUMIO MHIMBUpoBaHUs Kor-
HUTUBHON PyHKLMM 3a cueT akTusauun FAMK-apruyeckon cucte-
Mbl [40]. MpuBOAATCS OaHHble, YTO dn3nonorndeckas yHKLNA
FAMK-apriyeckoit cuctembl HapyleHa npu CL, a aucdyHKums
9TON CUCTeMbl MOXeT ObiTb 3afeicTBOBaHa B NaToqmnanonormm
09 [33, 45]. OucdyHkums TAMK-apruyeckoit cuctemsl urpaet
Ba)XHYK0 ponb B AWMabETUYeCKON KOTHUTWUBHOW HEJOCTATOMHOCTY
1 nospexgenun LIHC, HapylweHun aHepreTM4eckoro romeocTtasa
ronosHoro mMoara u ycunenun OC [45]. MokasaHo, YTo gucbanaHc
Mexay Bo3byxaeHWeM n TOpMOXeHUeM 13-3a aucdyHkumm FAMK-
3pruyecknx HempoOHOB PE3KO YCUNMBAET FMIOKO30TOKCUYHOCTb B
ronosHom Mo3sre [41]. JoknuHUYeckue nccnenoBaHns nokasan,
yTo ypoBHM TAMK 6binn 3HAYUTENBHO MOBBILIEHBI B FUMMOKAM-
ne kpbic ¢ C} 2-ro Tuna [16]. MoBbiweHne ypoeHs FAMK 6bin0
3a(uKcpoBaHo B nnasme kpoeu y naumeHToB ¢ CI 2-ro Tuna,
4TO KOpPPEnuUpoBano ¢ ypoBHEM FUNEPTIIMKEMUN U KOTHUTUBHBIMM
HapyweHrusmu [25]. B gpyroit paboTe Bbino nokasaHo, 4To nawuu-
eHTbl ¢ C[] 2-ro TMna umenu BbIpaXeHHyK Pe3UCTEHTHOCTb K WH-
CYIMHY W KOTHUTUBHYO AUCCYHKLMIO, @ TAaKKE MOBBILUEHHYHK) KOH-
uentpaumio FTAMK B MeamanbHON npedpoHTansHON Kope ronos-
Horo mo3ra [37]. BaH baccenb v coaBT. nokasanu, Y4To nauueHTbl
¢ C 2-ro Tna gemoHcTpupytoT Bonee BbICOKME KOHLEHTpaLmm
FAMK B 3aTbINOYHOI [JOMe rofioBHOMO MO3ra, YTo OblNo CBS3aHO
c bonee HU3KUMM KOTHUTMBHBIMK criocobHocTamu [39]. He cny-
yaiHo, YTo npenapatbl, koTopble MogynupyT FAMK-apruyeckyto
CUCTEMY, NONOXWUTENbHO BMWSAIOT Ha NaMsATb U KOTHUTWBHbIE
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cnocobHocty [9]. Hanpumep, aHtaroHuctsl TAMK v HekoTopble
cTepougbl, Hrbupytowme FTAMK, Takve kak mpereHOnoH-Cysb-
aT, HEMOHCTPUPYKOT 3HAYUTENBHOE YnyylleHne B 0By4YeHnn u
namsaTu [1]. Takum 06pa3om, MOXKHO 3aknoumMTb, 4To Ans O3 xa-
pakTepHa runepakTusauus FTAMK-apruyeckor cucTeMbl, a BbICo-
kve nokasatenun FTAMK moryT cnyxuTb paHHumMK Gromapkepamu
thopmmpoBaHus aToro ocnoxHeHns npu CA.

FMIOTAMAT

[T — 3TO aMUHOKWCNIOTa, KOTopast SBASETCS OLHUM W3 Ha-
nbonee BaxHbIX BO3OYXAAKLMX HENPOMENATOPOB B FOIOBHOM
moare [19]. ImeHHo Hu3kasi koHUeHTpauus [T B HelpoHax Heob-
Xoauma Ans onTUMansHOM 1 hu3nonornyeckon paboTsl Henpo-
HoB [10]. Xota I'T v gBnseTCcs BaxHbIM HEMpoMeauaTopoM, ero
NaTonornyeckoe HakomnmeHne NPUBOAMUT K TOMY, YTO 3Ta aMUHO-
KMCMoTa CTAHOBUTCS MOLLHLIM HEMPOTOKCMHOM [8]. B ocHOBHOM
3TO NPOMCXOAMT M3-3a aKTMUBALMM TMyTamMaTePrMYECKUX peLenTo-
POB, YTO MPUBOAUT K YBENUYEHWNIO NOCTYNAEHUS KanbLus B HEM-
POHbI 1 (DOPMMPOBAHUIO MPOLLECCOB AKCANTOTOKCUYHOCTM [8, 27,
38]. B cBOK 04epenb, 3KCANTOKCUYHOCTb NPUBOAUT K AereHepa-
Uum v rnbenu HeMpOHOB ronoBHOro mMosra [21, 30].

OKCaNTOTOKCUYECKMIA Kackag npu [1O HaumHaetcs ¢ Bbipa-
KEHHOrO HapyLUEeHUs OKUCMUTENbHOrO MeTtabonuama, 4to npu-
BOAMT K WLIEeMWM W Lenonspusauni HeMpoHOB rOMOBHOTO MO3ra
[6]. HaHHbIi npouecc OTKMHYAeT Hacochl 0bpaTHOro 3axeaTa
HeiipomeanaTopoB, B TOM yucne v [T, B pesynbTare Yero B roros-
HOM MO3re akTMBU3MPYIOTCS NPOLECCHI aHadpobHOro MeTabonmama
[6]. Kak pesynbTat, I'T HaunHaeT paboTaTb GKCTPACUMHANTUYECKY,
CTUMYNUPYS OTKPbITWUE KaHaoB rMyTaMaTeEpPruiecknX peLenTopos,
4TO NPUBOANT K M3DBITOYHOMY MOCTYMIEHUIO B HEMPOHBI FOSTOBHO-
ro Mo3ra HaTpus W Kanbums [6]. Ha (oHe BbICOKOW KOHLEHTpaLMM
KanbLus B HEMPOHAX MPOMCXOAWT CTPECC SHAOMNa3MaTUYeCcKoro
PeTUKYNyMa, MUTOXOHApUWanbHas aucdyHkumus u aktmeaumus OC,
KOTOPbIE paccMaTpuBalOTCA Kak Bedyluue natouanonornyeckme
MexaHn3Mbl hopMupoBaHns O Ha (hoHe SKCANTOTOKCUYHOCTW M
n3bbitka I'T [31].

Kpome aToro, BbIno nokasaHo, YTo KCaNTOTOKCUYECKas Npo-
LYKUMS aKTUBHBIX (DOPM KWUCMOPOAa MOBbILLAET aKTUBHOCTb NpPo-
TEMHKMHa3bl C, YTO MOXeT cnocobCTBOBaTh rMOEenu HempoHOB
Ha oHe [13 [31]. Ecnv roBopuTb O KIMHWYECKNX UCCMedoBaHM-
X, TO ypoBHU [T B rofloBHOM MO3re Obinn Bbille Y NALMEHTOB
¢ C[ 1-ro TMna no cpaBHEHWO C KOHTPOMEM, YTO npeanonaraet
noTeHumansHyto ponb T kak paHHero mapkepa LepebpasnbHbix
OCTOXHEHWN, Bbl3BaHHbIX runeprnvkemuein npu Ch 1-ro Tvna
[43]. CnepoBatenbHo, npu A3 OygeT MmeTb MecTO akTuBaums
rnyTamaTepruyeckon CUCTEMbI, @ NOBbILLIEHHbIE YPOBHM [T MOryT
ABNATHCS MapKepaMm KOTHUTUBHbIX HapyLUEHWIA.

JNO®AMUH

[A sBnseTca BaxHbIM Herpomegnatopom B LIHC, koTopbii
BbINOMHSAET PSA BaXHbIX PU3NONOTMYECKUX (DYHKLMIA, B NEPBYIO
oyepedb CBsA3aHHbIX C LiepebpanbHoi akTMBHOCTbIO (06paboTka

aMouuit, popMUpoBaHUe NO3HAHWS, ABUraTenbHas akTUBHOCTb
W KOTHUTWBHble cnocobHocTu) [36]. M3meHeHns B godamuHep-
TMYeCKon nepefadye CUrHamnoB Y4acTBYKT B pa3BWTUM HENpo-
JereHepaTBHbIX 3aboneBaHun U 3HUedanonaTuu pasnuyHoro
reHesa [5, 22]. MosblweHne ypoBHs [JA — OCHOBHOW (hakTop
pasBuUTUS auabeTuyeckux ocnoxHenun npu CL 2-ro Tuna, a op-
HWUM M3 CaMbIX OMacHbIX OCMOXHeHWit npu C[l sBnseTcs nopaxe-
Hue LIHC, roe BoBNeYEHHOCTb HapyLeHns 4ohaMUHEPTMYECKON
CUCTEMbI YXe He Bbl3blBaeT COMHeHUN [26]. PeancTeHTHOCTb K
WHCYNIUHY B FONOBHOM MO3reé MOXeT MPUBOAUTb K W3MEHEHWSM
(DYHKLMU MUTOXOHZPUIA, NOBBILIEHNKD YPOBHS MOHOAMWUHOKCHAA-
3bl 1 yBennyeHuto knupeHca A [18]. Takum obpasom, [JA MoxeT
npeacTaBnaTb co00M NOTeHUManbHbIN Gromapkep Lepebpanb-
HoW HepocTaTouHocTu npu Cll Ha doHe runepakTuBalum goda-
MUHeprudeckon cuctemsl [13].

ALETUNXONWH

XonuHepruyeckasi CUCTEMA SBNSIETCS BaXHOW MOZYNMpYto-
Leit HelpoMeanaTopHOI CUCTEMON, KoTopast y4acTByeT B KOTHU-
TUBHbIX NpoLeccax, a cam AX UrpaeT BefyLLyto posib B 0By4eHum
n namsitu [15, 28]. MokasaHo, 4TO CMHTE3 1 BbICBOOOXAEHME AX
Oblnn 3HAUNTENBHO CHIKEHbI Ha (hoHe aekomneHcauum CL [42).
CHUXEHME YPOBHS HUKOTUHOBBIX aLETUMXOMNMHOBBIX PeLenTopoB
11 NOBbILLEHHBI aNonTo3 B r1NMOKammne rofloBHOr0 Moara Gbin 06-
HapyxeH y nauueHToB ¢ C[] 2-ro Tuna [44]. CoobLianock Takxe,
4TO AMCEYHKLMS XOMMHEPTUMYECKON CUCTEMBI HAaNMpsSIMYHK CBSi3aHa
C U3MEHEHMEM aKTWUBHOCTW BaXHEWWWX (HEPMEHTOB TOMOBHOIO
MO3ra, Takux kKak aleTunxonuHactepasa (AX3), 4To MOXeT ObITb
O[HOW W3 NMPUYMH KOTHUTUBHOTO AedmumTa y KuBoTHbIX ¢ 3 [20,
24]. TMpumevaTenbHo, YTO Ta Xe TeHAeHUMs Habnwopganach W
B CbIBOPOTKE KPOBW Yy XMBOTHbIX ¢ 3, cnegosaTenbHO, CbiBO-
poToyHas AXO MOXET BbITb MCMONb30BaHA B KAYECTBE BAXHOrO
Buomapkepa ans Boisenexns O Ha HavanbHbIx cTagusx Cl [46].

CEPOTOHMH

B nocnegHue roabl ypoHu CT cynTatoTcs MOLLHbLIMK Bromap-
kepamu CL, B Tom uncne u npu 3 [17]. MokasaHo, 4TO ypOBEHb
CT B kpoBw 6bIn Hke y nauueHToB ¢ CL] No cpaBHEHMIO C KOHTpO-
nem [17]. JoknuHnyeckme nccreaoBaHns npoaeMOHCTpUpoBani,
4TO MHTpaHasanbHoe BBegeHne CT CHkaeT maccy Tena y Kpbic
¢ C[ v ynyylwaeT TonepaHTHOCTb K rMoko3e 1 MeTabonuam nn-
nugos [11]. Kpome Toro, CT BocCTaHaBnMBaeT ropMOHanbHyH
MOZYNALUMIO aKTUBHOCTW afieHUnaTumknasbl B rurnotanamyce u
HOpManuayeT aKkTMBaLMio afeHunaTuuknasbl, YT0 MOXET ymyuy-
waTb uepebpanbHyo akTMBHOCTb [7]. MOBbILLEHME COfepXaHus
CT B ronoBHOM MO3re MOXHO cuuTaTb 3HEKTUBHLIM METOAOM
neyeHns caxapHoro anabeTa 2-ro Tuna u ero ocnoxHeHui [11].

3AKNIOYEHUE

MaTodusnonornyeckue acnektsbl O elle Aaneku OT NOMHON
SICHOCTU, U HapylueHue BbIpaboTKM HEPOMEAMATOPOB MOXET
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paccMaTpuBaThCsl B KayeCTBe OAHOM W3 BO3MOXHbIX TMMOTE3
bopmMMpoBaHUSi AaHHOTO OCMOXHeHUst Ha coHe C[H. Mpu O3
Oypet umeTb mecto runepaktuaums FTAMK-apruyeckon, rmyTa-
MaTEPrMYECKOn 1 AodaMUHeprveckoil CUCTEM, B TO BPEMS Kak
XONMUHepruyeckas u cepoToHMHeprnyeckas cucTembl OyayT Haxo-
[MTbLCS B TMNOAKTUBHOM COCTOSIHUK. CriefoBaTenbHO, aHOMarbHO
BbICOKME MOKasaTenu Takux HerpomeguaTtopoB kak FAMK, I'T u
[A, a TaKxe HU3KMNe KOHLEeHTpaLuW apyrx HeMpoMeamaTopos —
AX n CT, mMoryT ABNSTbCA paHHUMKU Mapkepamu (pOpMUPOBaHNS
[93, ewe Ha goknuHuyeckon ctaguu CL. VimeHHo noatomy mak-
CUMarbHO paHHsAs guarHoctuka [3 npu nomowy TecTUpoBaHus
OnpeaeneHHbIX HEPOMeAMaToOPOB NO3BONNT YITyYLWNTL Tepanes-
TUYeCKVe NOLXOAb! MPU NEYEHUM 3TOTO OCHOXKHEHWS 1 MOBLICUTH
kayecTBO XM3HU naumenTos ¢ CA.

AONONHUTENBbHAA UHOOPMALIUA

ABTOp npoynTan n ogodbpun uHanbHyt BEPCUKO nepea ny-
Brvkaumen.

WUcTouHuk cdmHaHcupoBaHus. ABTop 3asBnsieT 06 OTCyT-
CTBUM BHELIHEro (PUHAHCMPOBaHUS NpU MPOBELEHUM WCCheno-
BaHus.
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Pe3iome. BeedeHue. OfHUM 13 KNHOYEBbIX KOMNOHEHTOB aKTUBHOIO BeeHNs PoLOB ABNseTCs 3PHEKTUBHOE
obesbonueanne. C aHanbreTUYeckoi Lenblo B akyLepcKoi NpakTuke WUPOKO NPUMEHSIOT pas3nnyHbie MeTOANKN
HerpoakcuanbHON aHanre3nn (CnnHanbHas, anuaypanbHas aHecTe3uns u ux moaudukaumm). Ecnu poxeHuue
C YXe YCTaHOBIEHHbIM NS aHanresnn anuaypansHbIM KaTeTepoM No 3KCTPEHHLIM MOKa3aHUAM HeoBXoANMo
KecapeBO CeyeHue, 0CTPO BCTAET BOMPOC 0 BbIOOpe nocneayLlein aHecTe3nonorniyeckon Taktukn. OgHum us
BapMaHTOB [anbHeNLWero aHecTe3nonornyeckoro obecneveHns aBnaeTcs KOHBepCus anuaypanbHoi aHanre-
311 B aHecTesnto. Ljenb uccnedosaHus: Ha OCHOBE aHanu3a Hay4yHON nuTepaTypbl ONpeAennTb ONTUManbHbIA
MeTOA KOHBEPCUM 3nnaypasnibHOWM aHanresnn B aHecTe3unto Npu 9KCTPEHHOM onepaTUBHOM POLOpa3peLLEeHuN.
O6cyxpatTca uccnegoBaHus, B KOTOPbIX UCNONb30BaHbl pa3nuyHble BapuaHTbl HeMpoakcmarnbHON aHecTe3unn
Ans 0besbonneBaHns poaoB, NPUMEHEHWE KOHBEPCUM dNUAYpanbHOM aHanre3ny B aHecTe3nio Npu HeobxoanmMocTu
onepaTuBHOro pogopaspellerus. Mamepuanbl u memodbl. Kputepun BKNOYeHNS paboT: opuriHanbHble paboTsl,
onybrMKoBaHHbIe B PELIEH3NPYeMbIX XypHanax, Hanuuue nonHoro Tekcta nybnukauum. Kputepum HeBKIIOYEHUS:
OTCYTCTBME MOMHOIO TEKCTa UCCNEA0BaHUS, KIIMHUYECKNE CryYaun, peAakLMOHHbIe CTaTbi, OTCYTCTBME JaHHbIX,
HeobxoAMMbIX Ans aHanusa. KoHsepcus pogoBon anuaypanbHOi aHanre3un B aHeCTe3unio Npu KecapeBoM CeYeHUM
SBISETCS pacnpocTpaHeHHON npoLeaypoit. [1nsg 3Toro Mcnonb3ayTcs pa3nnuyHble MeCTHble aHECTETUKM (NMMOOKaWH,
BynusakauH, ponusakauH, nesobynueakauH, NpUokanH U Ap.) M agbloBaHTbl (@apeHanuH, bukapboHat HaTpus u
Ap.). B kauectse kputepueB aPHEKTUBHOCTI YAaYHON KOHBEPCUM NPUMEHSIOTCH BPEMS HACTYNNEHUS CEHCOPHOro
Broka, AIMTENbHOCTb MOTOPHOIO Br10Ka, CKOPOCTb BOCCTAHOBNEHUS KEHLMUHDBI, CTAaOUIBHOCTL FeMOANHAMUKN 1
oTAaneHHble akyLepckue 1 HeoHaTtarnbHble UCX0Abl. Ho HY 0MH N3 MECTHbIX aHECTETUKOB UMK UX KOMOUHALMS He
NPO4EMOHCTPUPOBANN OAHO3HAYHbIE HENPEB30NAEHHbIE NpeuMyLLecTBa. B kayecTBe (hakTopoB pucka HeyLauyHoro
BbIMONHEHUS KOHBEPCUM C pa3HbiM YPOBHEM AOCTOBEPHOCTU MPU3HAHbI: BO3PACT POXEHNLbI, POCT XKEHLUHbI 60-
nee 167 cM, cpok 6epeMeHHOCTU (4eM OH BbllLe, TEM BEPOSTHOCTb Heyaayu Bonblue), 0TCyTCTBUE AP DEKTUBHOMO
obe3bonunBaHns poaoB, HaMYUe 3aN3040B NPOPLIBHON 60NN, KONMYECTBO AONOSTHUTENLHBIX BOMNOCOB MECTHOMO
aHecTeTnKa, NPOJOIKUTENLHOCTL 06e3b0BaHNsA POAOB, CTENEHb CPOYHOCTU KecapeBa CeveHns, a Takxe obec-
neyYeHne aHeCTe3nn «HeakyLWepCKUMy aHecTe3nonoroM. PUck HeyaayHoro nepexoga oT anuaypanbHOW aHanresnm
POJOB K aHECTe31u BO3pacTaeT C yBENMYeHem Konnyectaa 60CcoB MECTHOrO aHeCcTeTnKa, BBOAUMbBIX BO BpeMs
POAOB, CTEMEHBLIO CPOYHOCTMU KecapeBa CeveHus, NPOAOMKUTENIbHOCTbI0 06e360nN1BaHNA POOB U OKa3aHUEM
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MOMOLLM «HeaKyLLepCKkuMy» aHecTeanornoroM. 3akatoyeHue. [1ns onpefenexns onTuManbHoro MeTosa KoHBepCum
anuaypanbHoM aHanresum, BbiIGopa MECTHOTO aHECTeTUKa, ero A03MPOBKM, KOHLEHTpaLMU U KOMOUHALNA pasHbIX
npenapaToB, He OKasblBaOLWMX OTPULLATENBHOTO BAMSHUS HA BHYTPUYTPOGHOE COCTOSIHWE NNoAa U HOBOPOXKAEH-
HOro, Heob6XoaNMbI AanbHeNLe UCCHEA0BaHMS.

KniouyeBble cnosa: annaypanbHasa aHanre3nd, KoHBepcud enMﬂypaanon aHanre3mm B aHeCTeE3NI0, KeCapeBO CEYEHNE
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Abstract. Introduction. One of the key components of active labor management is effective pain management. Various
methods of neuraxial analgesia (spinal, epidural anesthesia and their modifications) are widely used for analgesic
purposes in obstetric practice. So, the question of choosing subsequent anesthetic tactics arises, if woman in labor
with an epidural catheter already installed for analgesia purposes needs cesarean section for emergency indications.
Conversion of epidural analgesia to anesthesia is one of the options for further anesthetic management. Goal of
study: to determine the optimal method of converting epidural analgesia to anesthesia during emergency surgical
delivery, based on scientific literature analysis. Those studies are discussed, in which various options of neuraxial
anesthesia for labor pain relief and conversion of epidural analgesia to anesthesia when surgical delivery is necessary
are used. Materials and methods. Inclusion criteria: original works published in peer-reviewed journals, availability
of publication’s full text. Exclusion criteria: lack of publication’s full text, clinical cases, editorial articles, lack of data
necessary for analysis. Conversion of labor epidural analgesia to anesthesia for caesarean section is a common
procedure. For this, various local anesthetics (lidocaine, bupivacaine, ropivacaine, levobupivacaine, prilocaine, etc.)
and adjuvants (adrenaline, sodium bicarbonate, etc.) are used. The time of sensory block onset, duration of motor
block, speed of woman’s recovery, hemodynamic stability and long-term obstetric and neonatal outcomes are used
as efficiency criteria of successful conversion. But no single local anesthetic or combination of local anesthetics has
shown clear superior benefits. The following are recognized as risk factors for unsuccessful conversion with varying
levels of reliability: age of woman in labor, woman’s height over 167 cm, gestational age (the higher it is, the greater
is the likelihood of failure), lack of effective pain relief during labor, presence of breakthrough pain episodes, number
of local anesthetic additional boluses, duration of labor analgesia, degree of caesarean section urgency and provision
of anesthesia by a “non-obstetric” anesthesiologist. The risk of unsuccessful transition from epidural labor analgesia
to anesthesia increases with the number of local anesthetic boluses administered during labor, degree of cesarean
section urgency, duration of labor analgesia, and the provision of anesthesia by a “non-obstetric” anesthesiologist.
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Conclusion. To determine the optimal method of epidural analgesia conversion, choice of local anesthetic, its dosage,
concentration and combinations of different drugs that do not have negative effect on the intrauterine state of fetus

and newborn, further research is needed.

Keywords: epidural analgesia, conversion of epidural analgesia to anesthesia, cesarean section

BBEOEHUE

HecmoTpsi Ha HanmWuMe MHOTOYMCHEHHBIX METOAOB W CXEM
aHanresun N aHecTeauu npn poaax u abaoMUHanbHOM pogopas-
peLueHnn, A0 CUX Mop MpoJosIkaeTcs nouck Hanbonee Gesonac-
HbIX 13 HuX [1, 4, 11]. [IBa nocnegHux OecATUNETUS O3HAMEHO-
BanuCb YBENMYEHMEM WHTEpEeca K MeToAam HempoakcuanbHOM
aHecTeaun (CNnHanbHas, anuaypanbHas aHecTeans W UX Moau-
cukauum), KOTOpble, MO MHEHMI MHOMMX aBTOpPOB, obrnagatT
PSBOM MPENMYLLECTB W ABMISKOTCA ONTUMANbHBIMU B aKyLLEPCKO
npaktuke [2, 14, 16, 19, 21, 30, 33, 82].

B nepvog ¢ 2017 no 2018 rr. u3 6onee yem 100 000 one-
paLuin kecapeBa CeYeHus, BbINOMHEHHbIX B AHrnuu, 21% npose-
[eHbl B YCNOBUSIX 3nuaypanbHoi aHecTesnn [35]. nuagypanbHas
aHanresus pekomeHgoBaHa BcemupHoW opraHusaumen 3ppaso-
OXpaHeHus kak oCHoBHoW meTog o6esbonmsanus poaos, n 30%
poxeHu, B BenukobputaHum n 60% B CLUA nonyvatoT anngy-
panbHyto aHanreauto [46].

MpenmyLLEecTBaMM 3aNUAypanbHON aHanre3nn SBMsOTCS BbICO-
kas addekTnBHOCTL 06€300MMBaHMS, HU3Kas YacToTa OCMOXHE-
HWI, BO3MOXHOCTb a[jeKBaTHOTO aHanbreTMyeckoro achdhekta B no-
CNepogoBOM NEPUOAE W NEPEXOA K 3NWAYPanbHOI aHECTE3NM MpK
HeobxoamMMocTL kecapesa cevenus [3, 5, 13, 36, 57, 65, 92, 98].

B cnydyae, ecnu BO Bpemsl eCTECTBEHHbIX POLOB Ha (hoHe
ANMAypanbHON aHanresnn BO3HUKAIOT KIMHWYECKUE CUTyaLuw,
Tpebylowme OonepaTMBHOTO poAopaspelleHns (Mo  nokasaHu-
SIM, Kak CO CTOPOHbl MaTepu, Tak U CO CTOPOHbLI MNofa), nepes
aHecTe3uosIoroM BCTaeT BOMPOC O BbIOOpE NOAXOAsLLEr0 MeToAa
aHecTe3nn, KOTOpbIA 3aBUCUT OT PasMUYHbIX (hakTOpOB, BKMKYas
9KCTPEHHOCTb OnepaLuu, COCTOSHWe NauueHTkW W nnopa, no-
CKObKY aHECTe3nst MOXKET CTaTb NPUYNHON YXYALIEHUS MaTOYHO-
NnnaleHTapHoro U NoA0BOr0 KPOBOTOKA, YTO MpefonpeaenseT
MCXOA POAOB W BMUSIET Ha COCTOSIHME pebeHka B paHHEM HEeOHa-
TanbHom nepuoge [6, 49, 50, 68, 88].

3BeCTHO, 4TO pasnnyHble MEeCTHbIE aHECTETUKN, BBOAUMbIE
anuaypanbHo, a Takke WX COYeTaHne B pasHbiX KOMOMHALMAX 1
KOHLIEHTPaLMsIX OKa3bIBaKOT pa3nnyHOE AEeNCTBME Kak B POLOBOM,
Tak 1 B MOCNEpOOBOM Mepuoae. Tak, BBeJeHUe nuaokanHa B
anuaypanbHoe NPOCTPaHCTBO COMPOBOX4AETCS caMblM BbICTPbIM
pasBuTMEM MOTOPHOrO 6noka. PonvBakauH uMeeT OTHOCUTENb-
HYt0 aHecTeTYeckyto achchekTuBHOCTL 0,6 No cpaBHeHuto ¢ Bynu-
BaKalHOM, MEHee KapanOoTOKCUYEH/HEMPOTOKCUYEH U BbI3bIBAET
MeHee BbIPaXEHHYI0 MOTOpPHyL Briokagy. Mpn atom BynuBakanH
n nesobynuBakamH 0BnagaloT MoYTW OAWHAKOBLIM aHecTeTUye-
CKMM 3(PPeKTOM W BbI3bIBAKOT [40303aBUCUMbIA MOTOPHBIA 610K
[8, 27, 46, 52, 78, 85].

O heKTMBHOCTL 3NMAYypanbHOA aHECTe3nn NpK KeCapeBoM
CeYeHUN He 3aBUCUT OT MHAEKCA Macchl Tena, HO Ha Hee MoXeT
MOBMUSATb POCT XEHLLUMHbI, KOMM4ecTBO OOIMIOCOB aHecTeTwKa,
BBOAMMbIX BO BPEMSI POAOB, ANNTENbHOCTb 0be3bonuBaHus,
npedbloylume KaTeTepusauum 3nuagypanbHOr0 MpOCTpaHcTBa 1
Apyrve caktopsl [31, 99].

B HacTosilLee BpemMs OTCYTCTBYIOT YeTKUEe peKoMeHaLmMm no
KOHBEpCUM INUAYpanbHON aHanres3u BO BPeEMs POAOB B 3Mu-
BypanbHyl aHecTe3ulo Mpu SKCTPEHHOM KecapeBOM CEeuveHWN
W BIMSIHUM PasfMyHbIX MpenapaTtoB HAa OPraHM3M XeHLMHbI 1
nnoa. Bo Bcem mupe ans 06e36onnBaHns eCTeCTBEHHbIX POAOB
LIMPOKO MCMONb3YITCH pa3niyHble BapuaHTbl Herpoakcuanb-
HOW aHanres3uu, B NepByk ovepenpb anugypansHon. B CLUA 6o-
nee 70% poxeHuy npegnoyuTaloT ageksatHoe obesbonuBaHne
ponoB [56].

Cnopbl 0 BNnsiHUM 06€360MMBaHMsS Ha MCXO4 POAOB, MoXa-
Nyi4, caMblii OCTPbIA BOMPOC B UCTOPUM aKyLIEPCKOW aHeCTe3uno-
norum, Ho obecneyeHne 3ahPEKTUBHON aHanre3nn SBRSETCa oa-
HWAM U3 KITOYEBbIX KOMMOHEHTOB aKTUBHOTO BEAEHNS POLOB, W €€
CNOMNb30BaHNe PEeKOMEeHAYETCs B COBPEMEHHbIX MPOTOKoMax [7,
9, 56].

lMpoBefeHO MOMynsLMOHHOE MccnefoBaHue 575 524 xeH-
LWMH, KOTOPbIE MEpEeHecn nepBble pogbl YEPe3 ECTECTBEHHbIE
POfI0BbIE MyTH B POJOBCTIOMOraTeNbHbIX yupexaeHnax Hitwo-Mop-
ka ¢ 2010 no 2017 rr. icnonb3oBaHWe HepoakcuanbHon aHanre-
311 CNOCOBCTBOBAMO CHKEHMIO pUCKa TSKEMbIX OCHOXHEHWNA
maTepu Ha 14%, B OCHOBHOM 32 CHET CHWXEHWS KONMYeCTBa no-
CNepof0oBbIX KPOBOTEYEHMIA, U KONMYECTBO 3THUX OCMOXHEHWA He
3aBuceno OT npemopbugHoro oHa 1 NPUHALANEXHOCTN K paco-
BOW UMK THNYECKON rpynne [44].

Ha adhdekTnBHOCTL aHanresuu, Kpome npounx ¢hakTopos,
OKa3sblBaeT BMUsSHWE MEeTOAMKa AOCTaBKM aHecTeTwka. B Hacto-
fillee BPeMS LUMPOKO WUCMOMb3YHOT BOMKOC, HENPEPbIBHYIO UHAY-
3110, KOHTPONMPYEMYIO NALMEHTOM 3nuAypanbHyl aHanresunto
(PCEA — patient-controlled epidural analgesia) u komnbtoTepHo-
WHTErpUPOBAHHYI0 3NWAYparnbHyK aHanresuo, KOHTPONMPYEMYH
naumeHTom (CIPCEA — computer integrated patient-controlled
epidural analgesia), a TaKke pasnuuHble KOMOMHaLWK 3TUX pe-
XumoB goctasku [18, 46, 63, 86]. Kaxabin U3 HUX UMeeT cBow
npeumyLLecTsa 1 HegocTtatkm [39, 67, 95].

HecmoTps Ha TO 4TO anuaypanbHas aHanresus ABnseTcs Ha-
nbonee apdekTBHLIM MeToLOM 06e3bonuBanns [53, 97], cyLle-
cTByeT npobnema, onucaHHas B Gonee paHHUX UCCMEJOBaHNSX,
KOTOpbIE MOKasblBamnm, YTO NPUMEHEHWE 3NUAYPanbHON aHanre-
31 yBENWUMBAnNo BEPOSTHOCTb OMEepaTUBHOTO poJopaspeLle-
HWUS nyTeM kecapeBa ceyeHust [37, 83]. OgHako B KoxpaHoBCKOM
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o63ope 2005 r., rge cpaBHWBANM 3nuAypanbHyl aHamnresnio c
apyrvMn metogamu 06e3bonuBaHua unu pogamn 6e3 aHanre-
311, NMOKa3aHO OTCYTCTBME BIUSIHUS MPUMEHEHUS 3NUOypanbHOM
aHanresun (JA) Ha yacTtoTy kecapea ceyeHus [20]. MpogemoH-
CTPUPOBAHO, YTO Y 28% XEeHLUMH, KOTopbIM podsl 0be3bonusanu
C NOMOLLBK 3MMAYpanbHOM aHanreann, pogopaspeluerne Obino
OCYLLECTBIIEHO NyTeM kecapeBa ceyeHusi NpoTuB 31,7% KEHLUMH,
koTopbIM 06e360nMBaHNe He npoBoaunock. [53]. bonee no3aHue
paboTbl NoKa3anu ele MeHbLUMIA MPOLIEHT KecapeBa CeyeHnss —
4-14% npu npuMeHeHWn anuaypansHOM aHanresun ans obesbo-
nuBaHus pogos [56].

HelpoakcuanbHas aHanre3usi pu eCTECTBEHHbIX pojax He siB-
NSIETCS yHMBEpCarnbHON NpOLeaypoi, MO3TOMY NpUMEHSEMbIE C Lie-
Nblo €€ peanuaaLni METOANKN MOTyT ObITb PasnuYHbIMA B pasHbIX
CTpaHax U yupexaeHusx, YTo, B CBOK O4epeab, MOXET Cka3blBaTbCs
Ha pesyrnbTaTax BNusHUS JA Ha yacToTy kecapesa ceyeHns [51].

[py nokasaHmsX K KECapeBOMY CEYEHWI0 Hannyne anuaypans-
HOro KaTeTepa, YCTaHOBMEHHOTO ANS NPOBEAEHUS aHanresuu,
MOXeT OblTb MCMOMb30BAHO C LieNb0 NPOBEAEHWUS aHeCTe3unu.
B maHHOM cuTyaumm pelueHie 0 Bbibope MeToga aHeCcTE3NONOm-
yeckoro obecrneyeHns MPUHUMAETCs, UCXOAS B NEPBYI0 0YeEPedb
W3 CTEMEHM CPOYHOCTM OMnepauuy, OnbiTa aHecTeanomnora u ero
NNYHOTO NPESNOYTEHMS.

Mpn HeoBXOAMMOCTM KOHBEPCUM 3NMAYPanbHON aHamnre3un
B @aHeCTe3Wto B anuaypasnbHblid kaTeTep BBOAAT Donee BbICOKYH
[03Y KOHLEHTPMPOBAHHOTO MECTHOrO aHecTeTHKa, YTO MO3BONS-
€T CYUTaTh 3NMAYypPanbHyK aHanreauno oNTUManbHO METOAVNKON
06e36onmBaHus pogoB [25, 56]. C 3Toil Lenbio MCNOMb3YIoT pas-
NNYHble MECTHbIE aHecTeTUKM, Ans ycuneHus addekta gobas-
NAT afbloBaHTbLI, Takue kak GukapboHaT HaTpus, agpeHanuH
W HapKOTMYECKMe aHanreTWKW, KOTOpbIE YCUNMBAKT AENCTBUE
MECTHOTO aHecTeTuKa W NpuBOAAT Kk 6onee GbicTpOMY pa3BUTHIO
CTOMKOW cumnaTnyeckon 6rokagbl [35, 60]. OcHoBbIBasChL Ha
pesynbTaTax Onpoca aHecTe3nornoros BenukobputaHuu, ycTa-
HoBMeHo 13 kKOMBWHALMIA MECTHBIX aHECTETUKOB W afblOBAHTOB,
KOTOpbIE UCMOMb3YTCS C 3TON Lienbto [84].

B T0 Xe Bpems cregyeT akLeHTMpOBaTb BHUMaHWe Ha TOM,
yTo B Poccun BBELEHME HAPKOTUYECKWUX aHanreTUKOB mpu mpo-
BeJEHNN HelpoakcuarnbHOW aHecTe3wun orpaHuyeHo. B anngy-
panbHOe NPOCTPAHCTBO Pa3peLLeHO BBOANTL TOMLKO NPOMeSon 1
MOP(WH, B TO BPEMS KaK MHTpaTEKaNbHO HAPKOTUYECKME aHanre-
TUKM BBOANTb HE pekomeHayeTcst [2]. Kpome aToro, cmelunBaHmne
NeKapCTBEHHbIX NpenapaToB B YPE3BbIYANHON CUTYaLMU MOXET
NPMBECTM K OLWINOKaM L03MPOBaHIUS NEeKapCTB U K 3agepkke Bpe-
MEHM BBEEHMS MECTHOrO aHecTeTnka [42, 93].

Bbifop MeCTHbIX aHECTETUKOB M BapwaHTbl WX COYeTaHus ¢
aAbloBaHTaMM OTNINYAKTCA B pasHbIX CTpaHax. Tak, Npu onpoce
aHectesnonoroB CoeanHeHHoro KoponescTBa yCTaHOBMEHO, YTO
40% cneunanuctoB NpUMeHsNW Tornbko 2% pacTBop NuaokauHa
rMApOXMopuaa WM B KOMBMHALMM C HAapKOTUYECKUMU aHanbre-
TUKamu, 72% OMPOLLEHHbIX UCMONb30BanK NeBobynuBakamH unm
BynueakawnH [38, 84, 90, 93].

YCTaHOBNEHO OTCYTCTBIE Pa3HULLbl BO BPEMEHW HAacTyNNeHns
CEHCOopHOro 6noka o ypoBHst Th, Npu cpaBHEHUM NPUMEHEHMS

cmecn 2% pacTBopa nuaokanHa ¢ agpeHanuHom 1:200 000 u
0,5% pactBopa OynuBakawmHa rgpoxnopuga ¢ EHTAHWNIOM
50 wmkr [42].

MpoaeMOHCTPUPOBAHO OTCYTCTBME Pa3HULbI BO BPEMEHM Ha-
CTyNmeHns ceHcopHoro bnoka go yposHs Th, npu npuMeHeHUm
0,75% ponuBakauHa rugpoxnopuga u 0,5% bynueakanHa rngpo-
xnopuaa [90].

Mpn 1cnonb3oBaHWK OJHOMO NpenapaTta, Hanpumep ponnea-
kanHa unu nesobynuBakamHa, OblNO BLISIBMEHO MPEUMYLLECTBO
3a CYeT YMeHbLUEHMs KonnyecTa OWnBOoK M 3aTpayeHHOro Bpe-
MeHW, HeoDXOAMMOro ANs pa3BeAeHus mpenapata, YTo MOXET
ObITb KMMHWYECKM 3HAYMMBIM B IKCTPEHHbIX CUTYyauusX, Takux,
Hanpumep, Kak guctpecc nnoga [15, 93]. B gpyrvx cnyyasx, Ko-
rAa HeT Yrpo3bl KU3HeAEATENbHOCTM, AOMOMHUTENbHbIE HECKOMb-
KO MUHYT, 3aTpayeHHble Ha NOArOTOBKY pacTBopa ANs BBEAEHMS
B anuaypanbHbIid KaTeTep, He akTyanbHbl [43, 93].

B xoge npoCMEKTWBHOTO PaHAOMM3MPOBAHHOTO [BOWHOTO
Cnenoro KOHTPONMPYEMOro [ABYXLEHTPOBOIO KIMHUYECKOrO UC-
CrefoBaHNS CpaBHWUBANN SKBUNOTEHTHbIE [O3bl MHTPATEKANbHO-
ro runepbapuyeckoro npunokauHa 50 mMr unu runepbapuyeckoro
BynusakauHa 10 mr, n 0boux npenapaToB B COYETAHWUN C CyeH-
TaHWoM 2,5 MKr 1 MopdouHoM 100 MKT npy NnaHOBOM KeCapeBoM
ceveHnn. B kayecTBe pesepBHOro, Ha CryyYan Heyaauu cnuHanb-
HOW aHeCTe3nu, yCTaHaBNMBanW anuaypansHsblil katetep. Meaua-
Ha BPEMEHW MOTOPHOTO 6110Ka Bbina 3HAYNTENBHO KOPOYe B rpyn-
ne runepbapuyeckoro npunokamHa (110 [104-150] MuH npoTuB
175 [135-189] muH, p=0,001). MNMepBoe nepenBuKeHNE KEHLLMHDI
6e3 MOCTOPOHHEN MomowM ObiNo AOCTUTHYTO paHblie B rpyn-
ne, roe NpUMeHsANW npunokamH (204,5 [177-246,5] MuH npoTuB
314 [209,25-400] muH, p=0,007), a yactoTa apTepuanbHoi rmno-
TEH3UN Oblfia 3HAYMTENBHO BbILLE NP NPUMEHEHUM BynnBakanHa
(p=0,033). [lononH1TENbHOI 3NMAYpanbHON aHanre3umn He noTpe-
BoBanock. ABTOpbI feNnatoT BbIBO, YTO NpunokanH obecneynsa-
eT bonee KOpOTKWA MOTOPHBbIA BrioK, 6bICTPOE BOCCTAHOBEHNE
1 cTabunbHOCTb reMoanHamuky, Yem OynuBakauH, obecneynsas
npw 3TOM 3KBUMBANEHTHYK Mo rnybuHe aHecTeauio [41].

MokasaHo, u4to 93,5% onmepauuin KecapeBa CeYeHus
Oblnu NpoBefeHbl B YCMOBUSX HEMPOAKCUNAPHON aHecTesuu, 1
y 41% nauueHTOK MCMONb30Banu anuayparnbHble KaTeTepsl, pa-
Hee YCTaHOBIEHHbIE BO BPEMSI POJOB, KOTOPbIE B MOCNEAYHOLIEM
MCMONb30Banu AN NPOBEAEHNS aHECTE3UN NMPU KecapeBoM ce-
yeHnn [73, 93].

KoHBepcusi anupyparnbHOM aHanresu pofoB B aHECTE3nHo
QNS KecapeBa ceyeHus Heobxoguma, HO He Bcerga OblBaer
ycneluHow [47, 56, 69].

HeathdeKTMBHOCTL  KOHBEPCUW  dnWAypanbHOW  aHanreuun
B aHeCTe3nto npu 3KCTPEHHOM KeCapeBOM CEeYEHWW HaxoauTcs
B AnanasoHe ot 0 go 21% [65, 69].

YacToTa HeyfauHOW KOHBEPCUM Kak OCIOXHEHWe peru-
CTpUpYyeTCS B pamkax NpOBefeHNs ayanuTa KavyecTBa OKasaHus
MELULIMHCKON NOMOLLM, B MOCNEAYILLEM feTabHO aHanm3npy-
€TCA W 3aBUCUT OT MHOTUX hakTopoB. Accolnanns aHecTesamno-
noros CoeanHeHHoro KoponescTBa pekoMeHayeT He [onyckaTb
nokasateneil HeyfayHon koHBepcun Bonee 1% npu nnaHoBOM
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kecapeBoM ceyeHun u bonee 5% — npu KCTPEHHOM KECapeBOM
ceveHnn [56, 69].

K dhaktopam HeygauHoi anuaypanbHOM KOHBEPCUW OTHOCHT-
€S BO3paCT poxeHnupl [56, 71], pocT xeHwuHbl Bonee 167 cm
[56, 69], cpok 6epeMeHHOCTU (YeM OH Bbllle, TEM BEPOSITHOCTb
Heygaun Gonblue) [56, 71], oTcyTcTBMe achdekTuBHOrO 06e360-
NWBaHUSl POAOB, HanM4Me 3NWU3040B NpopbiBHOW Gonu [28, 56],
KONMNYECTBO [OMOMHUTENbHBLIX BOMIOCOB MECTHOTO aHecTeTwKa,
npOZOKUTENBHOCTL 06e36onmBaHns pofoB [56], cTeneHb Cpoy-
HOCTK KecapeBa ceveHust [56, 60] n akTopbl aHeCTE3MM, Takue
kak anuzypansHas aHanresusi 6e3 CA [56], a Takke obecneyenue
aHeCTe3nn «HeakyLlepckum» aHecteanonorom [28, 56, 87]. U3
BCEX BblLLenepeyncneHHbix pakTopos Hambonee BaxHbIMN SBAs-
t0TCS MHULMMPOBaHWe 06e360nMBaHNS POAOB «HEaKyLUEPCKUMY
aHecTe3unosnoroM, OOMbLIOE KOMMYECTBO AOMONMHUTENbHLIX 60-
NKCOB MECTHOTO aHeCTeTHKa U CTENEHb SKCTPEHHOCTYW Kecapesa
ceveHuns [56, 69].

K pewatowum aktopam, BnustowmMM Ha Bblbop MeToga
aHecTesnn BO BpeMs POAOB, OTHOCATCA Bpems, Heobxoaumoe
ANsl pa3BUTUS CEHCOPHOro BGroka, 1 CPOYHOCTb KecapeBa Cceve-
HWS, KOTOpast YaCTUYHO MOXET 0OBACHUTL BbIOOp BOMbLUMHCTBA
aHeCcTEe31OsI0roB He MaHWUMYIMPOBaThb KAaTETEPOM W HE 3aMEHSITH
anuayparnbHylo aHectesuvto. [lanbHeilwee BBEAEHWE MECTHOro
aHecTeTuka MOXET, KpOME TOr0, YBENNYNTb PUCK CUCTEMHOM TOK-
cuyHoctm [10, 17, 56, 74].

dakTopbl prcka, CBA3aHHbIE C HeYAa4YHbIM Npeobpa3oBaHnem
aNMAypanbHoON aHecTe3nH, WNPOKO M3yyanuck. MNpopbiHas Bosb
B pOfax MOXET CMyXUTb MapKepoM MioXo (PyHKUMOHMPYHOLLEN
aNuaypanbHoOi aHanre3un Unu ykasblBaTb Ha AMCKOOPAMHWUPO-
BaHHYI0 POAOBYI [eATeNbHOCTL [56, 75].

[lo HacToSLLEro BPEMEHM HE CYLLECTBYET OLHO3HAYHOMO MHE-
HUS, KaK BAMAKOT Ha 3hdeKTUBHOCTb 3NUayparibHON KOHBEPCUM
nHaekc maccol Tena (MMT), cteneHb packpbiTWS LWenku MaTki
BO BpeMsl Hayana anugypansHOM aHanresuu, npoBefeHue KoM-
OMHWMPOBaHHOW  CMMHANBHO-3NMAYPANbHOA MO  CPaBHEHMIO CO
CTaHAapTHON METOAMKOW 3nuaypanbHOW aHanreann npu obes-
BonveaHum popoB. OgHako AoKa3aHo, YTO MPOAOIKUTENBHOCTL
anuaypanbHOil aHanre3u B poAax 3HAYMTENbHO YBENMYMBaET
BEPOSITHOCTb HEYyZayHo! anuaypanbHON KOHBEPCUM Ans Kecape-
Ba ceveHus [35, 69].

AHanua nuTepaTypbl NO3BONWN BbISBUATb PA3HOPEYMBbLIE [aH-
Hble 0 CBAA3W WHAEKCA Macchl Tena C KONMMYECTBOM yaay KOHBep-
CWW annaypanbHoW aHanre3un B aHectesnto [23, 69]. MetaaHa-
nn3, Kyaa Bowwmno 6 uccnefoBaHuiA, Nokasarn, YTo BeC MaTepu He
Obin cBsA3aH ¢ 3hHEKTUBHOCTbIO SNMAYypanbHON KoHBepcun [24].
TonbKko OAHO U3 WECTU MCCrefoBaHU CMOrSI0 NPOLEMOHCTPU-
poBaTb CBA3b MEXAY Maccoil Tena v HeyaayHOW 3anuaypanbHo
koHBepcuen [71].

Y TYYHbIX XeHLWH perucTpupylotcs 6onee BbICOKME MOKa-
3aTeny KecapeBa CeveHWs, yalle AMarHoCTUpYKTCS TpyaHble
ObIXaTeNbHbIE MyTW U BO3HMKAET Gonblue CMOXHOCTEN MpW Bbi-
MOMTHEHWN HelpoakcuanbHoro 6noka. 370 JOMKHO MNoByanTb
k Gonee TLATENbLHOMY MOHWUTOPUHTY M akKypaTHOMY BeLEeHWH
aNuAypanbHO aHanresun B pogax. bomblwas TonwwmHa MArkux

TKaHewn, PacnonoXeHHbIX MEXY NOBEPXHOCTLIO KOXW U XenTom
CBS3KOW, YBENNYMBAET BEPOSTHOCTb CMELLEHNs KaTeTepa y na-
LIMEHTA C OXMPEHMEM NpU ABWXEHMN [24, 59, 87].

B HacTosiee Bpems HeT ybeauTenbHbix 40Kas3aTenbsCTB TOro,
4TO ANUTENBHOCTb ANKUAYPanbHONM aHanresnn (kpaTkoBpeMeHHas
WK ONUTenbHas) B pofax sBMseTcs pakTopoM pucka Heypad-
HOroO NMepexoda Ha anuaypanbHyl aHecTeaunto. bbino BeickasaHo
NPeAnoNoXeHne, YTO NpY ANUTENbHBIX POLAX MOXKET NPOM30UTY
CMeLLeHVe KaTeTepa 13 anuaypanbHoro npoctpaHcTaa. M Haobo-
POT, KOTAa MOKa3aHWs K KecapeBy CEYEHUI0 YCTAHOBNEHbI Cpasy
nocne WHAyKuum 06e3bonneaHns pofoB, MOXET HE XBaTUTb Bpe-
MeHM, 4Tobbl onpeaenuTb 3 deKTUBHOCTL aHecTe3nn Ans npo-
BeAEHUs kecapeBa CeveHus. bonbLUMHCTBY aBTOPOB, M3yYaloLnx
AaHHylo npobnemy, He yAanoch AokasaTb CBA3b Mexay npoaon-
KUTENbHOCTLIO 3NWUAYPanbHOM aHamnresun pogoB W yaadven KoH-
BEpPCUW aHanreaun B aHecteauto [56, 69].

CnepyeT OTMETUTb, YTO BbISBMIEHWE MPUYMH He3DEKTHB-
HOCTW 3NMAyparnbHON KOHBEPCUM M COBEPLUEHCTBOBAHWE JAHHON
METOAMKM Ha OCHOBaHUM aHann3a Heygay MoryT npeaoTBpaTuTh
HeoOX0AMMOCTb NpUMeHeHUst Gonee CrOXHBIX U 3aTpaTHbIX Me-
TOLOB aHecTe3un. HapylieHue TeXHONOrM NpoBefeHus anuay-
panbHOii KOHBEpPCMM MOXeT noTpeboBaTb nepexod Ha obuiyw
aHecteauto [91].

CyLLecTByeT MHOMO NPUYKH, MO KOTOPbIM NPOBEAEHME 0bLLen
aHecTe3aun HexenaTtenbHO, BKMuas Gonee BbICOKYIO 4acToTy
MaTEePUHCKOM CMEPTHOCTM, BO3MOXHOCTb JTEFOYHOI acnupauum,
CMOXHYK MHTYbaUmMI0 Tpaxeu, HEOHaTamnbHy AENPeCccuo, rmno-
TOHWKO MaTKX MPU NPUMEHEHUM NETYYNX aHeCTeTWKOB, nocne-
onepaLyoHHyto 60mb 1 TOWHOTY [27, 56]. Heya0BNeTBOPEHHOCTL
maTepu 1 6onb SBASIOTCS BEAYLLMMM NPUYMHAMKM CyLeDHbIX pas-
OupaTenbCTB, CBA3aHHbIX C MPOBEAEHNEM aKyLIEpPCKOW aHecTe-
3um [32, 66, 69].

OnpepeneHns HeahEKTUBHOCTI NMAYPaNbHON KOHBEPCUM
NPOTMBOPEYMBLI. BONMBILMHCTBO aBTOPOB ONPEAEnsoT Heydady
kak mepexof Ha obuiyto aHectesuto [69]. Opyrve aBTopbl onpe-
JEensioT Heydadvy Kak Mepexofq Ha Apyryl opmy aHecTesuw
[69, 871.

BonblumHeTBO aHecTteanonoros (89%) paccmotpenu Gbl BO3-
MOXHOCTb [JOMOMHEHUS YXe 1CNOoNnb3yeMoin anuaypansHoi aHarn-
reaun pofoB A5 kecapea ceyeHus. [pn aHanuae Toro, cnegyeT
NV JOMOMHSATb CYLIECTBYIOLLYIO 3NnAYypanbHyK aHanreauio poaos
(hakTopamm, BIUSIOWMMM Ha NPUHATME pelueHns, Obinu addek-
TUBHOCTb anuaypanbHOW aHanreaun B popax (99%), creneHb
9KCTPEHHOCTW kecapeBa ceyeHust (73%) W ypoBEHb CEHCOPHON
Brokagbl (61%).

BapuaHTbl aHecTe3uu BKITOYAKOT CReAytLLee: MaHUMynaLmus
anuaypanbHbIM kaTeTepom (MoaTsHyTb 0,5-1 cm) unwm ero 3ame-
Ha, BbIMOMHEHWE KOMOUHMPOBAHHOW CMMHANbHO-3NUAYPanbHON
WNW CNNHANBHOW aHecTe3nn, a Takke WHAYKUMS obLLel aHecTe-
3um [35].

Kpome anuaypanbHon aHanreany 6e3 nyHKUMM TBEPLOA MO3-
roBoit 06onoyku pogbl MoryT GbiTb 06e3boneHsl KOMBUHMPOBAH-
HOW CMHanbHO-anuaypansHor aHanresuneit (KCIA), npu koTopoi
TBepAas Mo3roeas 06004Ka NpoKasbiBaeTCs CNMHANBHOM UIMon
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Menkoro kanubpa. MMetoTcs faHHble 0 TOM, YTO aHanresust po-
[0B, WHULMMpoBaHHas MeTogom KCOA, bonee achdekTuBHa Ans
06e36onmBaHusa popoBoro akta [54, 69, 72]. B 10 xe Bpemsi B
PETPOCNEKTUBHOM MCCrefoBaHMK, BrMtoumsem 1025 poxeHul,
CpaBHMBanM 3anuaypanbHyl ¢ KOMOUHMPOBAHHOW CMMHAMBHO-
aNuaypanbHOA aHanreavei, roe NpofemMoHcTpuposanu 6onee
BbICOKYK) YacCTOTy HEyAa4yHOW KOHBEpCMM Mpu mpoBefeHnn OA
no cpaBHeHno ¢ KCOA [64]. Metoguka KCIA nossonsieT nyu-
Wwe naeHTMduLMpoBaTh anNuaypanbHoe NpOCTPaHCTBO U mocne-
pylllee pasMellieHue katetepa, a NMyHKLWOHHOE OTBEPCTME B
TBEPAON MO3roBOM 060NOYKe Yny4laeT MPOHUKHOBEHWE MECT-
HOrO aHecTeTMKa U TEM CaMbiM MOBLILLAET KA4yeCTBO aHecTe-
3un [24, 76].

[pyrue wuccnegosatenn He CMOFAWM MPOAEMOHCTPUPOBATh
pasHuLy MeXay 3nuaypanbHoi U KOMOUHUPOBAHHOM CMMHAMBHO-
anuaypanbHoit aHanresvei [40, 69].

Takum  06pasom, KOMOMHWMPOBAHHas  CMMHANbHO-3NUAY-
panbHas aHanresus Gonee HagexHa kak cnocob o6esbonvsa-
HWS POAOB, XOTS B HACTOSILLEE BpPeMSt HEAOCTATOYHO AaHHbIX,
4Tobbl caenatb BbiBog O npeumyllectee KCOA nepeg A npu
KOHBEPCUM B 3NMAypaNbHY0 aHeCTE3N0 ANs KEcapeBa CeyeHNs.
HeckonbKo uccnegoBaHuii nokasanu, YTo BbIMOMHEHNE HeMpoak-
CuarnbHbIX METOLOB aHanre3un pogoB akyLepCKUMn aHecTeano-
noramMu CHWXaeT BEPOSATHOCTb HeydauHOW anuaypanbHOM KOH-
Bepcun [55, 87].

Coobuwaetcs 0 2 n3 70 cnyyaeB Heyaa4yHON KOHBEPCUM Mo-
Cre YCTaHOBKW 3NWAYPanbHOrO KaTeTepa aKyllepckuM aHecTe-
3uonorom no cpasHeHnio ¢ 20 n3 170 cnyyaes kateTepusauum,
BbINOMHEHHbIX «HeaKyLIepCKUMy aHecTeanonorom. [lokasaHo,
4TO aKyLepckun aHecTeanonor fobuncs Oonbluero ycnexa,
TaK Kak OH C Domnbluell yBEPEHHOCTbIO MOXKET MaHWMyNMpoBaTh
aNMAypanbHbIM KaTeTepOM WAM WUCMONb30BaTh PYre TEXHWKM
HepoakcuanbHoN aHecTeanm, YTobbl n3bexaTb HeobxoanmocTu
npoBeaeHus oblen aHectesum [55, 87].

B wnccnegosaHum Campbell D.C. u coast. (2009) vactoTa
o0Luelt aHecTe3nn Npu BbIMOMHEHNN KOHBEPCUM «HEaKYLLIEPCKUM»
aHecTeauonorom coctasuna 5,5% no cpasHenunto ¢ 1,2%, ecnm
MaHUMynsLMM NpOBOAMI aHECTE3MOIOr akyLIepCKoro npoguns.
[pyrue aBTopbl NOKa3anm 4actoTy Heyaay KOHBepCUm annayparb-
HOW aHanre3uu B aHecTeanto 7,2 1 1,6% cooTtBeTcTBEHHO [40, 69].

OgfHO 13 BO3MOXHbIX OOBSICHEHWIA 3TOW Pa3HNLbl 3aKnyaeT-
€Sl B TOM, YTO aKyLLUEepCKue aHecTe3nonoru ymetoT 6onee KoppekT-
HO MaHWNyMpoBaTh SNWAYpParbHbIM KaTETEPOM Y aKyLLIepCKUX
nauueHTok. MpofemMoHCTpUpoBaHo, Uto 84,6% (22 13 26) nnoxo
(DYHKLMOHMPYIOLMX SNMAYPanbHbIX KaTETEPOB MOXHO YCMELWHO
BOCCTAHOBUTb MyTEM MOATATMBaHMS Ha 1 CM, CBWOETENbCTBOM
Yyero SBMSETCS MOSIBIIEHME aHecTeTW4Yeckoro addekta nocrne
Takon MaHunynsayun. beino nokasaHo, yto 58,3% akyliepckux
QHEeCTe31ONOroB UCMOMNb3YIOT 3Ty TEXHUKY, NPU TOM, YTO TONbKO
5,9% «HeakyLiepCknx» aHeCcTe3nonoroB noctynanu Takum obpa-
30M [28]. ObLas yacToTa HeyJauyHON KOHBEPCUN SNMAYpPabHON
aHecTe3nn NOATBEPKAAETCA U ApyrMn aBTopamu [29, 56, 58].

B page wccrnegoBaHuin coobliaeTcs, yTo noTpebHOCTb B
LONONHUTENbHbIX DOMoCax MECTHOTO aHecTeTUKa ANns NeYeHus

npopbIBHOM 60MM Npu NpoBefeHUU 3nuaypanbHOW aHanresun
poaoB cBs3aHa ¢ Oonee BbICOKOW 4aCTOTOW Heyaay KOHBEPCUM
anuaypanbHoit aHectesuun [42, 84]. [axe ofuH HesannaHupo-
BaHHbI BOMIOC yBENMYMBAET BEPOSTHOCTb HEIDEKTUBHOCTM
anuayparnbHoit koHeepcun. Konnuectso 60mt0coB ObIo nyyiumm
NpeaykTopoM HeadeKTUBHOCTM nepexofda W3 anuaypansHom
aHarnresuu B aHecTesuio [28, 69].

MeTaaHanua nokasan, YTo YactoTa HeadeKkTUBHOCTU dnu-
BypanbHOi KOHBEPCUM YBENUYMNAch B 3 pasa y POXeHuL, KoTo-
pbIM noTpeboBanucb [ononHUTENbHbIE BOMoChl BO BPeMs po-
108 [24].

CTeneHb 3KCTPEHHOCTM KecapeBa CEYEHWS! TaKKe CBsidaHa
C HeyaayHoW 3nuayparnbHOM KOHBepcuen. Bbino BbiSBNEHO A0
25% Heygay anuaypanbHOW KOHBEpCMM B Cryyasx, korga ke-
CapeBO CeYeHWe NPOBOAMIM HEMOCPELCTBEHHO MpU Pa3BUTUM
yrposbl Ans xu3Hu nnopa [48, 56, 69, 77, 81]. CpoyHOCTb He-
00X0AMMOCTM NPOBEEHNS OMepaLmum CBsidaHa C HeadEKTUBHO-
CTbl0 3NMAYPanbHOI TpaHcOpMaLWK, yUnNTbIBas, YTO KOHBEPCHS
3NMAypanbHON aHanresnn B aHECTe3n0 He BCerga MoxeT ObiTb
LOCTUTHYTa 3a HECKOMbKO MWUHYT, OTBEAEHHBIX AN NPOBEAEHUs
kecapeBa CeUYeHUs N0 KU3HEHHBIM NoKa3aHWSM. Bbino BbISBIEHO,
4TO Npu OOLLEl aHECTE3WM OMepaLMI0 MOXHO HayaTb B CPeHEM
Ha 8 MUHYT ObICTpee, YeM Mpyu pervioHapHom [26, 69].

Takum 06pa3om, ypoBEHb CPOYHOCTW KecapeBa CEYeHus B
BbICOKOW CTEMEeHW MO3BOMSAET NPOrHO3NpPOBaTh HeaddekTnB-
HOCTb 3nuaypanbHoil koHBepcun. OJHaKo XOPOLLO U3BECTHO, YTO
obLias aHecTe3us yacto ObIBaeT NpeanoYTUTENbHEE, KOTAa Bpe-
MS UTPaET peLLaloLiee 3HayeHe.

MMpu nonbITke KOHBEPCUM 3NUAYPaNbHON aHanresum B aHe-
CTe3nto Nocrne BBEAEHUS MECTHOTO aHeCTEeTIKa B aNnaypanbHbIi
kaTeTep crnegyeT OnpefenuTb YPOBEHb Pa3BUTUS CEHCOPHOrO
Brioka 3a c4eT NOTepy BOCMPUSATHS OLLYLIEHNS ykona Bbile Thy—
The 1 NCHE3HOBEHME OLLYLLEHMS X0noAa Ha yposHe Th, [69, 93].
Ecnu xupyprudeckas cragns aHecTe3un He MOXeT ObiTb BOCTHr-
HyTa, Torfa NepexomaT Ha anbTepHaTWBHble METOAbI, Takue Kak
pasnnyHble BapuaHTbl HEMpOaKCUanbHOM aHeCTe3nn unu obLyo
aHecTeaunto. HeygayHas nonbiTka npeobpa3oBaHus anuaypanb-
HOW aHanresuu pogaoB B aHECTE3N0 NPy HeOBXOAMMOCTH BbINON-
HEeHWsl kecapeBa CEYeHUst CTaBUT Nepes aHecTE3NONoroM CHoX-
HYI0 KNWHU4Yeckylo npobnemy Bbibopa Hanbonee onTUManbHOTO
MeTofa aHecTe3un B JaHHOW CUTyaLuu.

AnuaypanbHaa aHecte3us. [locne HeygayHoi annaypans-
HOW KOHBEPCUM BO3MOXHO YCTAHOBWUTb HOBBbI KaTeTep B annay-
panbHOe NpoCTpaHcTBO. Lee S. u coaBT. coobwmnu, yto 21 u3
1025 kaTeTepoB OblK 3aMeHeHbl BO BPeMs pOfOB Nepen keca-
PEBbIM CEYEHWEM, MPK 3TOM BO BCEX CIy4asix 3aMeHbl yAanoch
ycnewHo npeobpasoBatb 3anuaypanbHyl0 aHanre3nio B aHecTe-
310 4NS onepaTuBHOrO pogopaspelleHus [53, 64, 94].

OpHako 3ameHa anuaypanbHoro kateTepa TpebyeT MHOro
BpemeHu. [pu 3aToM criefyeT NOMHUTL O HeobxogumocTu Tuia-
TEMbHOrO TUTPOBAHWS MECTHOTO aHecTeTuka Ans LOCTUKEHWS
XWPYPTUYECKON CTafMW aHeCTe3nn, Tak Kak MOBTOPHOE BBede-
HWe MONHON [03bl MECTHOTO aHecTeTUKa B anuaypanbHoe npo-
CTPaHCTBO MOXET NMPUBECTU K PA3BUTUIO CUCTEMHOM TOKCUYHOCTM
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B pesynbTaTe UMEloLeNcs BEPOSTHOCT MUrpaLuu kateTtepa, a
TaKke apyrux ocnoxHeHun [10, 69].

CnuHanbHas aHecte3us. [locne anuaypanbHO aHanreswm
pOOOB MOXET BbITb MPUMEHEHA CrMHanbHas aHecTens ans ke-
capeBa CeyeHus, KoTopas MPOBOAUTCS Yalle 13-3a HeLocTaTou-
HO (DYHKLMOHMPYIOLEeN SnuaypanbHoil aHanreauu, nubo cpasy
[0 NOMbITKM MPOBELEHNS 3NWAYPanbHOI KOHBEPCUM WK MOCHe
HeygayHoi anuaypanbHOW KOHBepcuM. PelleHue HavaTb Chn-
HanbHylD aHeCTe3nlo Mocne 3nuaypanbHOW aHanre3u poaoB
OCTaeTCs CrOPHLIM U AOIMKHO NpeanpUHUMATLCSH C OCTOPOXHO-
CTblo. CnvHanbHbIA JOCTYN BKMOYaeT yaaneHue anuaypanbHoro
kaTeTepa 1 MOBTOPHYIO MYHKUMIO AN NPOBEEHMs CrHAMbHOM
aHecTeaunn. CnvHanbHy0 aHECTE3NI0 NMPeaNoYnUTaloT HEKOTOpbIE
NPaKTUKK, KOTOPbIE CHUTAIOT, YTO TO MOXET 0BECNEYMTb NyYLLYIO
QHECTE3t0 MO CPaBHEHMIO C anuaypanbHom [69)].

TpafMLMOHHO Havano CnuHanbHON aHeCTe3un BCKOpPe Mocrie
npeKpaLLeHns anNuaypanbHoi BO BPeMs POLOB HE MOOLLPSOCh
13-32 MHOTOYMCIIEHHbIX COOBLEHMI O MOCrneayoWeM pasBuTUm
BbICOKOTO MMM TOTamnbHOro cnuHanbHoro 6noka [69, 35]. [Ans
CHWXEHNS pUCKa pasBUTUS JaHHOTO ocroxHeHus, koraa CA nHu-
UMMpyeTcs BCKOPe Mocrne HeyAaqyHoOM MOMbITKM 3nuaypanbHoi
KOHBEPCUM, CMedyeT YMeHbLIWTb [03Y MECTHOTO aHecTeTwka,
KOTOpbIi BBOAST B CMMHHOMO3rOBOE MPOCTPAHCTBO, UMK BbIAEP-
XaTb nay3y Mexay nocnegHUM BBELEHWEM MECTHOMO aHecTeTIka
B 3NnAypanbHbIiA KaTeTep 1 CMIMHHOMO3rOBOE NPOCTPaHCTBO [69].

Bonee TpeTn aHecTe3nOnoroB CTONMKHYNUCL C Pa3BUTUEM
BbICOKOTO MMM TOTambHOMO CMMHANBHOTO 6roka Npu CiMHAMbHOM
aHecTe3un, HO 3TU OCMOXHEHNS bV 3aperncTpUpoBaHbI NOYTH
B A€BATb pa3 pexe npw nposeaeHnn KCIA [35, 62].

OnTtumanbHas 403a MECTHOTO aHecTeTuKa Ans NpPOBefeHus
CMUHaNbHOM aHecTe3nn Nocrne anNUAypanbHON aHanreann pogoB
HensBecTHa. HekoTopble MCCMefoBaHNS MOKA3blBAOT, YTO CHU-
KEHWe [03bl aHECTeTUKa MOXET OTPULATENbHO CKa3aTbCs Ha
3 heKTUBHOCTU NPOBOAMMON aHECTe3nn, B pesynbTaTte Yero
YBENMYMBAETCS NOTPEOHOCTb B MPUMEHEHUN BHYTPUBEHHBIX MK
VHransILMOHHBIX aHECTETUKOB, HEODOXOLMMbIX ANt MpOBefeHus
obuen aHectesum [69)].

KombuHMpoBaHHasA cnuHanbHO-3NuMAypanbHas aHecTe-
3usa. KCIA nonyyuna LUIMpOKOe pacnpoCTpaHeHWe B aHeCTe3no-
NOTNYECKOI NPaKTHKe 1 MOBCEMECTHO UCMONb3YETCS HE TOMBKO B
aKyLlepcTBe, HO 1 B OOLLEN Xupypriv, TpaBMaTonorum-opTone-
AWK, Yypororu, rHekonorui 1 np. beiCTpoe Havano v gnuTens-
HOe [eiCTBME aHecTe3nn, BO3MOXHOCTb MPOAoMKeHus 06e360-
NMBaHWS B NOCNEONePaLMOHHOM Nepuoae SABIAKTCH OCHOBHBLIMU
npeumywectBamm KCOA nepen CnuHambHOM W 3nnaypanbHoi
aHecTesunen [12].

[aHHbIi cnocob aHecTe3nn npeacTaBnsieT coboi npusneka-
TENbHbI BapuaHT Nocne HeyaaqyHon anuayparnbHOM KOHBEPCUN,
nockornbKy obecneunBaeT ObICTPOe Havano, HafexHylo aHecTe-
3110 M BO3MOXHOCTb MPOANMTL Brnokagy 3a cyeT JOMOMnHUTENb-
HOrO BBEAEHNSI MECTHOTO aHECTETUKA B 3NMAYpanbHbIA KaTeTep
[69]. Mpu npoBegeHUM KOMBWHMPOBAHHOW CMMHANBHO-3MNAY-
panbHOi aHeCTe3nn cHavana HamMmepeHHo HU3KYH [03y MECTHOrO
aHecTeTVKa BBOAAT B cybapaxHouaanbHoe NpoCTpaHCTBO, Hanpu-

mep 6-9 mr 0,75% runepbapuyeckoro GynuBakamHa, YTo CHUXKaEeT
PUCK pa3BUTWS BBICOKOTO CriMHanbHoro 6noka. Ecnu nonyyeHHbIi
Brok HeagekBaTeH ANt XMPYPrUYECKOW CTagun aHecTesww, [o-
MOSTHATENbHbIE [03bl MECTHOMO aHECTETHKA MOTYT ObiTb BBELEHbI
Yepes BHOBb YCTAHOBIEHHbIN 3nnaypanbHbli kateTep [69].

HekoTopble aBTopbl cooblialT o Gonee AnNUTENLHOM Bpe-
MeHu, Heobxogumom ans BbinonHeHns KCOA no cpaBHeHMo co
CA, HO TOMbKO OAHO UCMbITAHME NOKA3amno KMMHUYECKN 3HAYUMYH
pasHuly B 11 MuHyT [62]. CneunanucTbl BbipaxatoT 03aboyeH-
HOCTb N0 NMOBOJY HENPOBEPEHHOIO 3NWAYPaNbLHOrO KaTeTepa npu
Havane kecapeBa ceyeHus B ycnosusx KCIA. Mocne BBeaeHus
HebOoMbLUOI A03bl MECTHOTO aHECTETWKa MHTPaTEKaNbHO, B Aanb-
HelweM BBeAEHHbIN anugypanbHo MA MOXeT yBenuunTb pac-
npegeneHne aHecTeTka B CIMHHOMO3rOBOM KaHare, TeM CaMbiM
BO3pacTaeT BEPOSATHOCTb YBENMYEHWS YPOBHS Pa3BUTUS CEHCOP-
Horo 6roka [69].

MpoaneHHas cnuHanbHas aHecte3wsi. [poaneHHas cnu-
HanbHas aHecTe3ns AOMroe Bpems cyuTanacb ONTUMAIbHbIM
BapuaHTOM, 0COBEHHO AMs NauMeHTOB C CepAeYHO-NEroYHbIMM
3aboneBaHusMM, NpU KOTOPbIX YPOBEHb CEHCOPHOro 6roka He-
06xoaumo TLaTenbHO KOHTponmpoBaThb [69]. MpoBedeHue npo-
ANEHHOI CMMHANbHOM aHeCTe3nn Moka3aHo Takke 1 nauueHTam
LPYTUX KaTeropuii, B 4aCTHOCTW B BEPTEOPOHEBPONOMM, NpU Ha-
NNYUN OXKMPEHUS U B CRiyyae NpeanonaraeMoi TpyaHOM MHTyba-
uuu Tpaxew [69]. OgHako BEPOSTHOCTb BOSHUKHOBEHUS NOCTMYHK-
LIMOHHOW rofIoBHOI 60MM nocne NyHKUMM TBEpAO MO3roBoit 060-
NOYKM Mrov BOMbLIOrO AUamMeTpa 0CTaeTCcs BbICOKOiA [69)].

B psge cryyaeB cnuHanbHas aHecTesns MoxeT ObiTb He-
yaayHon. CyLiecTByeT LWNPOKUIA CNEKTP OnpefeneHuin TepMinHa
«Hey[ja4Has CnHarbHas aHecTeans», Ho BO MHOTMX nybnukawm-
§IX yKa3blBaAOTCA [BE OCHOBHbIE MNO3uLMKU. Bo-nepBbIx, YacTuyHast
Heygaya onpegenseTcs kak 60mb WM AMCKOMAOPT, BO3HMKaK-
LLKe BO BpeMs onepawum u TpebdytoLine AONONHUTENbHON BHYTpU-
BEHHOWN 1N UHransLumoHHo aHanreauu [22]. Bo-BTopbIX, NonHas
Heyzada onpeLenseTcs kak HeCnoCcoBHOCTb JOCTUYL afeKBaTHON
CeHcopHoi Brokagpl, YTo AenaeT HeoOXOAMMbIM MpoBefeHue
obwwen aHecteaum [89]. YacToTa MOMHOM Heygaum CMHambHON
aHecTesun, Tpebytolen nepexoda Ha 06LLYy0 aHeCTE3No Npu Ke-
capeBOM ceyeHuu, coctasnset ot 0,5 8o 6,4% [79].

Kpome aToro, npoaneHHas CMuHanbHas aHecTeans MOXET
ObiTb CBSI3aHa C Pa3BUTUEM HEBPOIOTUYECKNX OCIMOXHEHUI [34,
69]. Mo 3TMM MpUYMHAM NPOLMNEHHYK CMMHANBHYK aHECTEe3Nto
MCNOMb3YKT NaLMEHTKaM, y KOTOPbIX NP KaTeTepusaLum anngy-
panbHOro NPOCTPaHCTBA MPOUCXOAUT HenpeaHaMepeHHas MyHK-
LMs TBEPAON MO3roBOM 0BOMOYKM 3NNAYpPanbHO Mo,

WHdpunbTpauma mecTHoro aHecteTvka. VHGUnbTpauumio
MECTHOrO aHeCTeTWKa MCMOoMb30Banu B MPOLLMOM, Korga He npo-
BOAMNM HEMpoaKCUanbHyl0 aHecTeanto unu obLLyl aHecTesnto.
3101 MeTo 06e300MMBaHUs B HAaCTOsILLEe BPEMS HE MPUMEHSIIOT,
B OCHOBHOM 113-3@ OTCYTCTBWS 00y4EHUS 1 OMbITa, YTO MPUBOANT K
HeafeKBaTHON aHecTe3nu, BO3MOXHOCTW OTCPOYKN OKa3aHus no-
moLmn. OfHAKO B 3KCTPEHHOM CUTYaLui UHADMAbTPALMS MECTHOTO
aHecTeTUka MoxeT OblTb MCMONb30BaHa, YTObbLI YCUNNTL HeAo-
CTaTOYHO (DYHKLIMOHUPYIOLLYIO HepoakcuarnbHyo aHecTesunto [69,
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80]. o 10,7% naumeHTOK BO BpeMsi KecapeBa CeuyeHust nocne
KOHBEPCUM 3NWAYPanbHOI aHECTE3NN U3 aHANTE3NN UCTbITLIBAKT
AMCKkoMAOopT mnm 6eCrokoNcTBO, YTo TpebyeT LOMOMHUTENBHOTO
BBEEHWNSI BHYTPUBEHHbIX WM WHransMOHHLIX aHEeCTeTUKOB
[69, 80].

O6wasn aHecte3usi. HelpoakcuansHasi aHecteanst 06bI4HO
npegnoyTuTENbHee 0bLiei aHeCTe3nn Npu KeCapeBOM CEYEHNM,
Tak Kak MO3BOMSET MaTepy HEmoCpefCcTBEHHO y4acTBOBaTb B
npouecce poAoB, YMEHbLIAET BEpOSTHOCTL Npobnem ¢ uHTyba-
Lyen Npu TPYLAHbIX AblXaTenNbHbIX NyTsX, N03BONSET u3beratb Ae-
NPEeCCUBHOTO BO3AENCTBUS MPenapaToB A1 CUCTEMHOI aHecTe-
311 Ha NIO M TOHYC MaTku. Takxke BO BpeMs NpoBeseHNs obLLen
aHecTe3unn BO3MOXKHO COXpPaHEHUE CO3HaHWS XeHLMHbI. B To xe
BPeMS MNpUMeHeHWe HelpoakcuanbHON aHecTesnn obneryaet
npoBeaeHne nocneonepaLmoHHoro obeadonueanus [24, 61].

Mepexon Ha 0Oy aHeCTe3nt 1 0TKa3 OT WUCMONb30BaHMS
3NMAYpanbHOro KaTeTepa A1 XMPYPriieckor cTagun aHecTesnm
Bo Bpemsi KC cuntaetca HeapheKT1BHbIM BapuaHTOM MCMOMb30-
BaHUs permoHapHom aHectesum [53, 96].

MHorue cneumanucTbl Npy 3KCTPEHHOM KeCapeBOM CeYeHuH,
CBSI3AHHOM C YXYALIEHUEM COCTOSHUSI NMoAa, NpeanoyuTatT
npoBoauTb 0Oyl aHecTeanto Be3 Kakux-mbo mombITOK npe-
06pasoBaHus annaypanbHON aHanreaun B aHecTeanio [28, 61, 94].

Takol noaxos MOXET UCXOAUTb W3 MpeaCTaBMeHus, YTo Ans
WHAYKUMK oBLen aHecTe3nn TpebyeTcsl MeHblue BPEMEHM, YeM
Ana Toro, 4ytobbl npeobpasoBaTh SNMAypanbHYl aHanresvio B
aHectesuo. E. Palmer u coasT. (2018) B peTpocnekTyBHOM MC-
CMefoBaHMM MPOLEMOHCTPUPOBANN 3HAYUTENBHO MEHBLUMIA WH-
TepBan BpeMeH OT HAYKLMKU 80 pa3pesa npu obLLen aHecTesnu,
KOTOpbI COCTaBMA 6 MUHYT MO CpaBHEHWO ¢ 11 MUHyTamu npu
anuaypanbHOM aHecTe3nn, HO 3Ta pasHnLa BO BPEMEHW He Kop-
penuposarna ¢ XyALW1MMM HeoHaTanbHbIMK ucxogamu [72]. Hampo-
TUB, NCMOJb30BaHIE 0OLLEN aHECTE3nM CBS3aHO C 6onee HU3KUMK
OLleHKamMi HOBOPOXAEHHbIX NO Lkane Anrap 4yepes NsTb MUHYT
nocre pogoB, He0HX0ANMOCTbLIO MAaCOYHOM BEHTUNALMN U NOCTYN-
NeHeM HOBOPOXAEHHbIX B OTAeNeHne peaHumaun [35, 70, 96].

Ewe B 2007 r. P. Popham u coaBT. nokasanu OTCyTCTBUE
[OCTOBEPHOMO PasnuyMs 3aTpayeHHOr0 BPEMEHW OT MOMEHTA
BbICTaBIIEHWS NOKa3aHWil ANs KECapeBa CeYeHuUs O U3BMEYeHus
nnoga npw obLieit 1 annaypanbHo aHeCTe3nn, KOTOpoe cocTa-
BUIO 176 MUH 1 1949 MUH COOTBETCTBEHHO [77].

Obwwas aHecTesns bbina CBA3aHa C COXPaHEHWEM CO3HaHMS
BO BpEMSsl onepaLmu 1 0CMOXHEHUSIMU, CBA3aHHbIMU C acnupawu-
ell 1 HeyayHoW MHTYBaLMeEN, a TakKe C KpUTUYECKAMM UHLNAEH-
Tamu, NPOMUCXOASLLMMM B OCHOBHOM nocrne npeobpasoBaHns pe-
TMOHANbHOW aHECTe3nm, a He MepPBUYHBIM MEPEXOA0M Ha 0bLLyto
aHecteaunto [74, 96].

OnHUM M3 BaxHbIX JOCTUXKEHWN, KOTOpoe onucanm S. Ismail
n coasT. (2015) ObINO yMeHbLIEHWE YnCrna CryvyaeB OTKasa OT
MpOBELEHNS KOHBEPCUM, O YeM CBUAETENbCTBYET NpOBeJeHne B
40,3% cnydyaeB obuieir aHecTeann 6e3 NOMbITKM KOHBEPCUM 3NK-
AyparnbHO aHanre3nn B aHeCTE3WH0 NS BbIMONHEHUS Kecapesa
ceyeHusi. OCHOBHOW MPUYMHOI OTKa3a OT MCMONb30BaHUS KOH-
Bepcuu annaypanbHon aHecteann y 50 (28,4%) keHLwmuH bbino

9KCTPEHHOE KecapeBO ceyeHue. PaHee aBTOPbI ONMCbIBANM UC-
nonb3oBaHue 06LLeit aHECTE3NN Kak OCHOBHO METO/ aHeCTe3uo-
nornyeckoro obecneyeHns 6e3 kakux-nmmbo MonbITOK KOHBEPCUM
3NMAYpanbHO aHanreann B aHeCTE3nHo 13-3a CPOYHOCTM Kecape-
Ba ceyeHus [47, 53].

Mpeobpa3oBaHue anuaypanbHoW aHanresun pofoB B aHecTe-
31I0 MPU KECApPEBOM CEYEHWUN — BaHash CTpaTerns orpaHuYeHns
npuMeHeHns obLielt aHecTeann B akyllepcTe. BbICOKMIA nmoka-
3aTeNb YCnewwHoN KOHBepPCUN anuaypanbHOM aHecTeann MoxeT
npeacTaBnsTb CoOOM XOPOLIMA KpUTEpWii KavyecTBa OkKasaHusi
MeANLMHCKON NOMOLLY, YKa3blBaKLWMA Ha NpefWwecTByloLiee Ha-
nnune YHKUMOHANBHOM aNMaypanbHON aHamnresun, a Takke Ha
0TKa3 oT 06Leit aHecTe3nn [24, 45].

CTpaTeruu, HanpaBreHHble Ha COBEpPLUEHCTBOBAHWE ycrnexa
koHBepcun 06e3bonnBaHus pofoB B aHecTeamo, byayT cnocob-
CTBOBaTb MOBbILIEHNO ©E30MacHOCTU M YNyYLIEHWIO KavecTBa
0Ka3blBaEMOW aHECTE3NOMOTYECKOi MOMOLLY B aKyLIEPCTBE.

3AKNIOYEHUE

OnuaypanbHas aHanreans pofoB NO3WULMOHMPYETCA Kak Ha-
nbonee adheKTMBHbIA MeTor 0bneryeHns pogoBon 6onu, KoTo-
PbIi B CMyyae 3KCTPEHHOrO KecapeBa CeYeHNs MOXHO npeobpa-
30BaTh B ANMAyparbHY0 aHeECTE3NIo, MCNOMb3ys CYLLEeCTBYHOLLMIA
aNuAypanbHbIA KaTeTep A1 BBEAEHUS MECTHbIX aHECTETMKOB.
OnTumanbHbIii METOA KOHBEPCWM SNMAYPanbHONA aHanresun, He
OKa3bIBaLLMI OTPULIATENBHOTO BMUSHNS Ha BHYTpUYTPOGHOE Co-
CTOsIHVe NMOAA 1 HOBOPOXAEHHOTO, A0 HACTOSLLETO BPEMEHN He
onpegeneH. Puck HeygayHoro nepexoaa ot anuayparnbHon aHan-
re3uny poAoB K aHeECTE3UM BO3PAcTaeT C YBENMYEHUEM KOMMYECT-
Ba 6OMKCOB MECTHOTO aHEeCTETHKA, BBOAMMbIX BO BPEMS POLOB,
CTEMNEeHbI0 CPOYHOCTH KecapeBa CeYeHWs!, MPOLOIMKNTENBHOCTbIO
obe3bonnBaHns poaoB M OKa3aHMEM MOMOLLM «HeaKyLIepCKUM»
aHecTe3unosnorom.

B cnyyae Heypauu anuaypanbHoOi KOHBEPCUMM MpeanoyTy-
TENbHEE UCMOMb30BaHWe CMWHANBHOA WM KOMOMHMPOBAHHOM
CMWHAMNbHO-3NMAYPanbHOA aHEeCTe3nN MO CPaBHEHWK C 06Len
aHecTeaven npu kecapesoM ceveHun. OTCyTCTBYeT OAHO3Hau-
Hblil NOAX04 K BbIOOpY MECTHOTO aHEecTETWKa, ero A03MPOBKe,
KOHLIEHTpaLMn 1 KOMOMHALMKM pa3HbIX NpenapaToB Mpu KOHBEP-
CWM 3nnaypanbHOW aHanresun B aHeCTe3no Mpu KecapeBoM ce-
YeHuu, 4To TpebyeT JanbHENLWEro n3yyeHus.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTOpoB. Bce aBTOPLI BHECIU CYLLECTBEHHbIV BKa
B pa3paboTKy KOHLenuuu, NPpOBEAEHNE UCCNEAOBAHNS M NOATO-
TOBKY CTaTbW, MPOYnU 1 ofobpunn uHanbHy BEPCUI0 nepes
nybnukaymen.

KoHdnukt uHTepecoB. ABTOpbI AeknapupytT OTCYTCTBUE
SIBHbIX W MOTEHUMANbHbLIX KOH(IIMKTOB WHTEPECOB, CBSA3AHHbLIX
¢ nybnukauueit HacTosILE cTaTby.

WUcTounmnk mHaHcupoBaHus. ABTOpbI 3a8BNAKOT 00 OTCYTCT-
BUW BHELLHErO (PMHAHCUPOBAHUS NPW NPOBELEHNUN UCCIELOBAHUS.
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MOJNEKYNAPHO-FEHETUYECKUE ACMNEKTbI PENAPALIUA TKAHEA POrOBULbI
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Pestome. B ctaTbe npuBoanTcs 0630p Hay4HOW NuTepaTypbl N0 BONPOCaM penapaTMBHOrO rMcToreHesa u guddge-
PEHLMPOBKM KNETOK B POroBULe Ha reHeTnyeckom ypoBHe. Hanbonee ys3asumoii 060n104kon Npu TpaBmax rnasa
ABnseTcs poroeuua. BaxHoe 3HayeHne npnobpeTaeT oLeHKa NPOLECCOB ee pereHepaLun, B TOM Y1Cne Ha Morne-
KyNsipHO-reHeTUYECKOM YPOBHE. 3HaHWS 0 MONEKYNspHOM B1ONOrMK pereHepaTopHbIX reHOB Aaneku 0T NOMHOTbI,
1 MHOTME acnekTbl OCTAKTCS HEAOCTATOUHO U3YYEHHBIMU. B pereHepaLuy TKaHel porosuLbl, B TOM YucCre nocne
TpaBMbl, NpuHUMatOT yyactue reHbl MKI67, TAB3, PAX6. B paHHOM 0630pe AenaeTcs akLeHT Ha 3TUX TPeX reHax.
Benok Ki-67 — yHnBepcanbHbIi Mapkep nponudgepayni, Heobxoanm Ans noaLepX)aHns KNeTouHoro Luukna. Pax-6 —
paHHUI Mapkep AP hepeHUMPOBKM SNUTENMANBHBIX KNETOK POroBULIbl. SKCNPECCHUS AAaHHOTO reHa NOAaBNsSeTCs BO
MHOTUX TKaHSIX B3POCIION0 YeroBeKa, HO OHa COXPaHSEeTCs B pOroBuULE rnasa, y4acTBys B HOPManbHOM ee (PyHKLNO-
HupoBaHuu. lfeH TAB3 kak koppensiT aktuBauun TGF-B cnoco6CTBYeT yBENNYEHNIO MHTEHCUBHOCTW NponudepaLumn
W MUTpaLMM ANUTENNOLUTOB, COAENCTBYET ObICTPOMY 3aXMBNEHUIO PAHEBOW NOBEPXHOCTH. B HacToswee Bpems
aKkTyanusnpyeTcs n3yyeHue 3aKkOHOMEPHOCTEN LIUTO- U TMCTOreHe308, AuddepeHLMPOBKI KNETOK U TKaHel opraHa
3peHns, nx OU3NoNOrMYecKon 1 penapaTUBHON pereHepaLmum 1 perynayumn 3Tux NpoLeccoB Ha MONEKYNSPHO-reHe-
TUYECKOM YPOBHE B acnekTe pereHepaTMBHON MeJULMHbI.

KnioueBble cnosa: pereHepalys, poroBuLa, aKCrpeccus reHos

MOLECULAR GENETIC ASPECTS OF CORNEAL TISSUE REPAIR
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Abstract. The article is devoted to a scientific literature review on the issues of reparative histogenesis and cell
differentiation in the cornea at the genetic level. The most vulnerable membrane in case of eye injuries is the cornea.
In this regard, the assessment of its regeneration processes, including at the molecular genetic level, becomes
important. Knowledge of the molecular biology of regenerative genes is far from complete, and many aspects remain
insufficiently studied. The genes MKI67, TAB3, PAX6 are involved in the regeneration of corneal tissue, including after
injury. This review focuses on these three genes. Ki-67 protein is a universal marker of proliferation and is necessary
for maintaining the cell cycle. Pax-6 is an early marker of corneal epithelial cell differentiation. Expression of this gene
is suppressed in many tissues of an adult, but it persists in eye cornea, participating in the normal functioning of the
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cornea. TAB3 gene, as a correlate of TGF- activation, helps to increase the intensity of proliferation and migration
of epithelial cells and promotes rapid healing of the wound surface. Currently, the study of the patterns of cyto- and
histogenesis, differentiation of cells and tissues of the organ of vision, their physiological and reparative regeneration
and the regulation of these processes at the molecular genetic level in the aspect of regenerative medicine is being

updated.

Keywords: regeneration, cornea, gene expression

Onpenensiowmm MOMEHTOM B PasBUTUN WU (DYHKLMOHANBHOM
cneuvanu3aumn TkaHel SBMAIOTCS UX reHeThdeckas JeTepMuHa-
umMs 1 nocnegyrowas auddepeHumposka. MNpu HopmanbHOM xofe
pasBUTWS B KOMMETEHTHOM MaTepuane nog BO3AENCTBMEM TOrO
WA MHOTO WHAYKTOPA NPOMCXOAMT NepBOHaYanbHO HeycToN4MBas
(nabwnbHas) geTepMuHauus, a no3gHee — HeobpaTtumas (cTa-
BunbHas) geTepmuHaums [5]. Tonbko nocne 3Toro BO3HWKaeT 3ava-
TOK KOHKPETHOW TKaHuW. B 0CHOBe TkaHEBOW AeTEPMMHALIMM POroBM-
Libl NIEXMT AKCIPECCUS TEX MMM MHBIX TKaHeCNeLnNYECKNX reHoB,
NpeaonpenenstoLnX CUHTES HYKNEWHOBBIX KUCHOT U Benkos [4].

B xoge penapaTvBHOTO rMCTOrEHe3a HEpPeaKo NpPUXOAMT-
c Habnogatb KOOPAWHMPOBAHHYKD 3KCMPECCUI0 TEHOB, korga B
KneTkax MPOMCXOAUT CWHTE3 HECKOMbKUX Cheuuduyecknx Ans
HWx 6enkoBbIX CybCTPaATOB MMM KOrAa Kakow-nbo rymoparbHblii
(haKkTop MHAYLMPYET JKCMPECCUI0 HECKOMBbKUX TEHETUYECKUX no-
KyCOB B KIeTKax pasfuyHOro TKaHeBoro Tuna.

N3yvas pereHepauynio poroBuLbl, CriegyeT OCTaHOBUTLCS Ha
HEKOTOPbIX reHax, AeNCTBINE KOTOPbIX OMWUCAHO U UrpaeT Kiye-
BYI0 pONb B pasBuTUM W AUPQepeHLpoBKe TKaHeN nepeaHero
oTpeska rnasa.

Ki-67 nepBoHayanbHo Obin MOEHTUMLMPOBAH KaK aHTUreH,
pacno3HaBaeMblil MOHOKMOHambHbIM @HTUTENIOM, CO3AaHHbIM
nyTeM MMMYyHW3aLMW MbilLen Sapamu, BblOeNeHHbIMU W3 Kre-
TOYHOW NUHUK NIUMOMbI XomxkuHa L428 [16]. Knonnposaxue u
CEKBEHMPOBAHME KOMMMEMEHTApHON [e30KCMPUOOHYKNENHOBO
kucnotel (KOHK) Ki-67 [15, 37] nokasanu, Y4T0 amMUHOKMCNOTHAS
nocneAoBaTeNbHOCTb UMEET Mano CXOACTBA C APYrIMM W3BECT-
HbIMU Genkamu, noatomy 6enok Gbln Ha3BaH B YecTb aHTUTena,
koTopoe ero naeHtuduumposano. Ki nponcxogut us Kuns (Fep-
MaHus), rae Obinu paspaboTaHbl aHTUTena, npuyem 67 — aTo
HOMep NyHKK Ha 96-nyHOYHOM nnaHLweTe. Becb nokyc reHa Ki-67
Obin cekBeHnpoBaH B 1996 roay u Gbio 06HaPYXeEHO, YTO OH CO-
pepxut npubnuautensHo 30 000 ocHoBaHui [41].

l'eH MKI67, xogupytowmin b6enok Ki-67, ssnsertcs yHuBep-
carnbHbIM MapkepoM nponudepaLiny 1 BbISBSIETCS B KNeTKax BO
BCceX (haszax MMUTOTUYeckoro Lukna, kpome GO [1]. Benok Ki-67
HeoBXoAMM 1 ANa NOAAEPXKaHNS KNEeTOYHOTO LMKNa.

Hepoctatkom MmeTopa onpepeneHus reHa MKI67 siBnsertcs
TO, YTO MUTO3 — camasi bbicTpas as3a KNeTouHOro Lukna, YTo
MOXET MPUBECTM K 3aHWKEHUIO peanbHbIX 3Ha4YeHUi OLEHKN ero
konuyectea [12]. Mepnoa nonypacnaga 6enka cocTaBnsieT OKomo
90 MuHyT [19], N03TOMY MHIMGMpOBaHNe cuHTE3a Gernka B TeueHne
60 MWHYT NPUBOAWT K 3HAYUTENBHOMY CHUXEHUIO YPOBHS Benka
Ki-67 [6].

CpefHnit ypoBeHb MaTpUYHON PUOOHYKMNEMHOBOM KWCIOTbI
(MPHK) n Benka Ki-67 B nponudepupytowmx kneTkax, no-suam-
MOMY, He 3aBMCWT OT TUNa KNeTku. AHanornyHble ypoBHU pubOHY-
kneuHoson kucnoTbl (PHK) 1 Genka HabnogarTes B HECKOMbKUX
NUHKUSX KNeTok Yenoseka [30].

Okcnpeccus benka Ki-67 sBnseTcs nonesHbIM MapKepom
paHHUX NpeapakoBbIx nopaxeHuit [7]. MoaTBepkaeHMeM n3mMe-
HeHus akcnpeccum Ki-67 B rnasy SBRSIOTCSA aKCnepUMeHTarbHbIE
paboTbl.

Tak, npu BO3OENCTBUM (HEMTOCEKYHAHBIM NA3epoM (cucte-
MO#A, CMOCOBHOM reHepupoBaTh CBEPXKOPOTKME MMMYTbChI Nasep-
HOrO M3NYYeHUs OINTENBHOCTBIO OT 5 (heMTOoCeKyHZ W Bbille) Ha
poroBuuy, akcnpeccns benka Ki-67 yBenuumBaetcs Ha nepsble
CYTKM U BOCTUraeT MakCUMyMa B KneTkax SnuUTenns Ha TpeTbi
cyTkM [29].

B paHHMe CpoKkM MOBPeXAEHUs POrOBULbI KNETKU C BbICOKOI
akcnpeccyeit Ki-67 nokanusoBaHbl NpeyrMyLLecTBEHHO B 0bnacTty
POCTKOBOW 30HbI Numba [3].

[Mpu n3yyeHun ntepurnyma Gbino BbISBIEHO, YTO 3KCMpeccUs
Ki-67 yBennumBanach u 3aBucena OT ANMTENLHOCTK 3abonesa-
HWSl, HO He 3aBMCEna OT CTENeHN pacnpoCTpPaHEeHMs Ha poroBu-
Uy 1 TaxecTu 3abonesanus [22]. OBHapYXEHO, YTO KOMMYECTBO
MMMYHOMO3UTUBHbIX KNeTOK K Ki-67 B anuTennansHoOM cnoe nre-
purMyMa 3HaunuTenbHO BbIlE, YeM B HOPManbHOM KOHBIOHKTUBE,
rpaHuyalLeit ¢ poroeuuei [26]. B HopManbHON KOHBIOHKTUBE dKC-
npeccus Ki-67 coctasnset <5% [27].

B 1991 rogy y YenoBeka Ha KOPOTKOM Myeye Xpomocomsl 11 B
pervoHe 11p13 Bbin ugeHTMduumposaH reH PAX6 [40]. Pax-6 —
paHHWA Mapkep AndhepeHLMPOBKN ANUTENNanbHbIX KNETOK po-
roBulbl [24]. Ten PAX6 ABNsieTcs KpUTUYECKUM PErynsTopHbIM
reHoMm, kogupyet cneumdudeckun [HK-casbiBatowmin aktop
TPaHCKPMNLMKM, CNOCOBHbIN MHULMMPOBATL Pa3BUTUE rnas3a B M-
Bpuorenese [20, 42].

kenpeccust PAX6 noaaBnseTcs BO MHOMMX TKaHsSIX B3pocmo-
rO YenioBeka, HO OHa COXPaHSIETCA B POrOBMLE rNas3a B3pOCoro
[23], uTo cBMAeTenbCTBYET O HeobxoanmocTh yyactus PAX6 He
TOMbKO B MPOL|ECCax OHTOreHe3a, HO U B HOPMarbHOM (DYHKLMO-
HUpOBaHMKM poroBuLbl rnasa [14], roe porosas obonouka rnasa
yyacTByeT B NOAAEpaHUM 1 3axuBneHuu paH [10, 25].

PAX6 noppepxvBaeT npoLecc pereHepauuu, obecneyvsas
unToanddepPEHLMPOBKY NUTENManbHBIX KIETOK POroBULbl Yemno-
Beka [22]. Bmecte ¢ Tem reH PAX6 urpaeT KknoyeByto porb B noa-
LepXaHUn MynbTUNOTEHTHOTO COCTOSIHUSI HECKOMbKWX BUAOB Krie-
TOK (PagyXKu, MMIMEHTHOTO 3NUTENNS CETYATKN U HEAPOHANBHOM
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ceTyatky). Takoe COBMeLLEHNE PYHKUMA perynsaumum obbsicHseTcs
HannyneMm B ero CTPYKType pasHblX OyHKLUMOHAMNbHbIX JOMEHOB [2].

Bo B3pocrom opraHuame 6enok PAX6 oTBeyaeT 3a noaaepxa-
HWe nyna CTBONOBbIX KNETOK B 3NUTENNW XpycTanuka, numbe po-
FOBULIbI, MTMEHTHOM SMUTENUM PECHUYHOIO Tena W pagyxku [28].

TpaHckpunToMHbI aHanu3 (RNA-seq) anuTenus porosuuipl
13 3MOPMOHOB MbllLK noaTBepaun, YTo PAX6 6bin OTHOCUTENBHO
BbICOKO 3KCMPECCMPOBaH B SNUTENWUM POTOBWLbI, YTO YKa3blBaeT
Ha kntoyeByto ponib PAX6 B pa3BuTim 3T0ro KneTouHoro cros [36).

VineHTudumumposaH PAX6 kak KroueBor MonekynspHbIn hak-
TOP, CMOCOBHbI NepenporpaMMMpoBaTh SMUTENUANLHBIE KNETKU
KOXM Kporvka, 4Tobbl AaTb Havano anuTennanbHbIM KneTkam
1 BOCCTaHOBUTb poroBuuy [34]. B uccnegoBaHusx Ha Kpommkax
PAX6 naeHThuLmMpoBaH Kak KNeTOYHbIN MONEKYNSPHBIN hakTop,
CNOCOBHBIA NepenporpaMmM1poBaTh ANUTENNANbHbIE KNETKU KOXM
Kponuka, TpaHcaMddepeHUmMpoBaTb UX B POroBUYHONOLODHLINA
SNUTENUIA N BOCCTAHOBUTbL AeeKTbl MOBEPXHOCTH POTOBULbI.

Bbino nokasaHo, YTO M3MEHeHWe ypoBHS akcmpeccun PAX6
kaK B MEHbLLYI, Tak U B BOMbLUYK CTOPOHY BMsieT Ha audde-
PEHLIMPOBKY KIMETOK, peakLio 3aXMBIIEHNS 3po3un 1 npospay-
HOCTb porosuupl [11].

TpaHcchopmupytowmin haktop pocta beta (TGF-B) siBnsieT-
CSl LUMPOKO MCCReayeMbiM LMTOKMHOM, KOTOPbIA CUHTE3MpyeTCs
MpakTUYECKN BO BCEX KINETKAX U TKAHSAX OpraHnama.

Okenpeccunio reHa TAB3 paccmatpuBanu kak KOppensiT akTu-
Bauum TGF-B (TpaHcopmupytowmin poctoBoi chaktop 6eTa), Ko-
TOPbIA B YCMOBWSIX TPaBMbl POroBHLbI CNOCOBCTBYET YBEMNYEHMIO
WHTEHCWUBHOCTW NponudepaLym 1 MUrpaLmun AnuTeNNOLMUTOB, YTO
CnocobCTBYET BbICTPOMY 32XKMBIIEHNIO PAHEBON NOBEPXHOCTY [32].

LinToknHbl TGF-B Obinu BnepBble 0OHapyXeHbl B Hauane
1980-x ropos, v Tpu nzocdopmbl TGF-B Bbinn noeHTUdMLMpOBa-
Hbl Yy MnekonuTarowmx (TGF-B1, TGF-B2 n TGF-B3) [17].

TGF-B 1, 2 1 3 6binn 06HapyxeHbl B BOAHOW Cpede 1 CTekno-
BUOHOM Tefe Yenoseyeckoro rnasa [4, 8]. Kpome Toro, a1 nurax-
Obl Takke SKCMPECCHPYIOTCS B POroBULIE, LMNTMAPHOM SNUTENMUM,
XpycTarnuke, ceT4aTke 1 KpOBEHOCHBIX cocygax [9].

B 3aBMCMMOCTM OT KNETOYHOrO KOHTEKCTa YfeHbl CeMeincTBa
TGF-B moryT nubo uHrnbuposats, MO CTUMYNMPOBaTL Nponnde-
paLuto, KOHTPONMPOBaTL 0BOPOT BHEKNETOYHOTO MaTpUKCa, a Tak-
XE y4acTBOBaTb B NMUTENMANbHO-ME3EHXMMArbHBIX B3aMMOLENCT-
BMSX BO Bpemsi ambpuoreHesa. Wx aKTMBHOCTb Takke CBfidaHa C
BOCCTAHOBMEHMEM TKaHe! 1 MoaynsLyen MMMyHHoro oTeeta [18].

WHTerpupoBaHHbIA  npoLecc  KNeTOYHOM nponudepaLm,
Murpauun, auddepeHLmMpoBky, AeckBamaLuM 1 anontosa nog-
LEpKMBaET roMeocTa3 B3pOCHOr0 SNUTENNS POTOBWLbI, HO W3-
MEHEHME 3TVX MPOLECCOB MPUBOAWT K CTOWKOW aHOManuu poro-
BULbI M MOXeT npueecTn k cnenote. TGF-B 0BblyHO orpaHnyeH
300POBbIM WHTaKTHbIM 3nuTenuem porosuLbl [39]. B nospexaeH-
HoW porosuLe crnabo akcnpeccupyetcs TGF-B1, B T0 Bpems Kak
TGF-B2 BbipaxeH. M.I. Huh v coaBT. [21] coobLymnu o pasnunumsx
B ypoBHe TGF-3 nocne noBpexaeHns poroBulbl y kyp. TGF-BRI
u |l Takxe aKCNPeccupyTCS B NOBPEXAEHHON CTPOME, y4acTBys,
TakuMm 06pa3om, B NPOLECCE 3aXMBMEHWS PaH B TKaHW POroBM-
Lbl [43]. Mocne noBpexaeHUst poroBuLbl cBepxakcnpeccus benka

TGF-B npuBoguT K yBenuueHno nponbpoTUieckmx GhakTopos 1
MPOBOCNANUTENBHBIX LNTOKMHOB.

B3dATble BMeCTe aTv HabnogeHus NOATBEPKOAKT CTUMYNUPY-
foLLyl0 ponb uneHoB cemeincTtBa TGF- B mpouecce 3axuBneHns
paH poroBuLibl, MOKA3bIBas, YTO OHM MOTYT MpeacTaBnsATb COBOM
TEpaneBTMYECKNE MUALLIEHN NS NEYEHUS OBPEXAEHNS POTOBMLLbI.

Benku cemeiictea TGF-B, nepegatowime curHansl Yepes nyTb
SMAD, (6enkn SMAD — npeobpa3soBaTenu CUrHamnoB 1 TpaHc-
KPUNUMOHHBIE MOAYNSATOPbI, KOTOPble OMOCPEeayHT HECKONbKO
CUrHanbHbIX NyTen), BEPOSITHO, HEOBXoaUMbI AN noaaepKaHns
romeoctasa anuTenus porosuubl [35]. Takum obpasom, 6rokupo-
BaHWe akTuHocT TGF-B Ha ypoBHe nepepaun curHanos SMAD
BbIN0 MPeanoxXeHo B kayecTBe BapuaHTa NeyveHus ans yckope-
HWS 3aXWBNEHUS paH poroBuLibl. [lencTautensHO, GnokupoBaHue
akTueHocTn Benka TGF-B nyTem nepeHoca in vivo reHa pacTso-
pumoro peuentopa TGF-B tuna RIl yckopsieT BoccTaHOBReHWe
TKaHen MOBPEXAEHHOW POroBuLbl y Kpbic. BrokupoBaHue akTuB-
Hoctn TGF-B nyTem afeHOBMPYCHOrO NepeHoca reHa pacTBOpu-
moro peuientopa TGF- tuna RIl npusoanT K MHrMBMpOBaHWIO No-
MYTHEHUs! POroBULbl, OTeKa U aHruoreHesa [31]. Mcnonb3oBaHue
nHrMbutopa peuentopa TGF-B (SB431542) Takke nogaepxueaeT
HOpMarbHbIe SHOOTENManbHble PEHOTUMbI KYNbTUBUPYEMbIX 3H-
AoTenuanbHbIX KNeTok porosuubl [33].

MoHOKNOHanbHbIe aHTUTeNa SBNSOTCA MOTEHLWanbHbIMK
CpeAcTBaMU neyeHns pybLeBaHus poroBuubl: ObINo MokasaHo,
4TO aHTaroHucThl TGF-f, Takue kak aHtutena k TGF-B1 n B2, nx-
rmbupytoT 0bpasoBaHue KOXHbIX pyOLOB B paHax rpbidyHoB [38].
Vicnonb3oBaHue TpaHunacta, uHrmbutopa TGF-B, ymeHblano
peuuamnsbl rubpo3a poroBULLbl UMK NEPBUYHOTO NTEPUrMymMa, Ae-
reHepaTMBHOrO 3aboneBaHMs MOBEPXHOCTH rnasa ¢ ubpoBacky-
NApHBIM pocToM 6yNbbapHOil KOHBIOHKTMBEI Ha porosuuy [13].

Takum 06pa3om, K HACTOSLLEMY BpEMEHU HAbNAAEeTCs TeH-
LEHUMS K ONTUMM3aLMK NPOLLECCOB ONpeAeneHns NpuopuTeETHO
(byHOAMEHTamNbHbIX UCCMEA0BaHUIA, B TOM YMCE B OpTanbMo-
norum. 7o KacaeTcs U3y4eHUst 3aKOHOMEPHOCTEN LUTO- U TUCTO-
reHesa, M EpEHLMPOBKI KNETOK W TKAHEN OpraHa 3peHus, nx
br3nonornieckon 1 penapaTMBHOM pereHepauun v perynsuum
3TWX NPOLIECCOB HA MONEKYNSIPHO-TEHETUYECKOM YPOBHE. B 310N
CBSA3M NPUBEAEHHBIN, O4YEBUAHO HEMOMHbINA, NepeyeHb reHeTude-
CKMUX MapKepOoB 3NEMEHTapHbIX MMCTOTEHETNYECKUX MPOLIECCOB
CTPYKTYPHbIX 3/IEMEHTOB POroBuLbl OyaeT 0BbEKTUBHON METOA0-
NOrMYecKoi OCHOBOW AoKasaTeNbHOW 0hTanbMosoru.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTOpoB. Bce aBTOPbI BHECIM CYLLECTBEHHbIN BKA4
B pa3paboTKy KOHLenuuu, NpoBEAEHNE UCCNEA0BaHNS M NOAro-
TOBKY CTaTbW, MPOYnM 1 ofobpunn uHanbHy BEPCUI0 Nepes
nybnukaymen.

KoHdpnukt uHTepecoB. ABTOpbI AeknapupytT OTCYTCTBUE
SIBHbIX W NOTEHLMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX C
ny6nmKkaLmen HacTosILLEN CTaTbMm.

WcTouHmnk chmHaHcupoBaHus. ABTOpbI 3asBNAKT 06 OTCYTCT-
BWM BHELLHErO (PMHAHCMPOBaHUS NpY NPOBEAEHUN UCCTIELOBAHUS.
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Pestome. Tpunentug rnytatnon — Hebonbluas TMONbHAs MONEKyna, 3aluLlatLlas opraHuamM OT aKTUBHbIX POpM
Kucnopoga, CTapeHusi, BO3LENCTBNSA KCEHOBNOTUKOB, pa3pyLUMTEeNIbHOrO BOCMANEHUs, pa3nnuyHbiX ()OPM KNEeTOYHOM
CMEPTH, MHOTWX 3aboneBaHui, SBRSAIOLWMXCA BEAYLWMMI NPUYMHAMU CMEPTHOCTM BO BCEM MUpe. [MyTaTUOoH co-
[EePXNTCA BO BCEX XMBOTHbIX KreTkax, obecneunmBas ontumanbHoe yHKLMOHMPOBAHWE B YCIOBUSX BO3AENCTBUS
pasnnyHbIX HebnaronpusaTHbIX (HaKTOPOB BHELLHEN Cpefbl. B nekuynn paccmaTpuBatoTcs CTPOEHWE U CUHTE3 rnyTaTu-
OHa B OpraHu3me, ero Kn4esas posb B (POPMUPOBAHNM aHTUOKCUMAAHTHOM 3aluTbl, B 06ecneyeHn oeToKcuKkaLmm
9K30r€HHbIX 1 3HAOrEHHbIX KCeHObNoTIKOB. OBCYX4aeTCs yyacTue CUCTEMbI FyTaTUOHA B NPOTEKAHWUW NMPOLIECCOB
BPOXAEHHOr0 1 NpoBpEeTEHHOr0 MMMYHIUTETA, 3anNpOrpaMMMPOBAHHOI KNETOYHOI CMepTH, B NponudepaLmmn KNeTok,
B mpoueccax penapauum 1 cuHtesa JHK. Mpusoantcs nepeyeHb hakTopoB, KOTOPbIE CMOCOOHbI NCTOWATL CUCTEMY
rMyTaTOHa, YTO CONPOBOXKAAETCS CHIKEHNEM Pe3epBHbIX BO3MOXHOCTEN KNeTKK, BNoTh Ao rbenu. Obeyxaaetcs
cofepaHue rnyTaTMoHa B NPOAYKTaX NMUTaHNUS U BO3MOXHOCTM TPAHCMOPTa €ro BO BHYTPEHHIOK Cpedy U3 MULLM.
PaccmatpuBaloTcs n3aMeHeHNs CoaepxaHus rmyTaTuoHa npy pasnuyHbix cnocobax ero BBeAEHUs B opraHnam. ABTop
cTaBun neped cobon 3agavy nokasatb YuTaTenio MHoroobpasme uanonornyecknx acnekToB ponv rnyTaTmoHa, 4aTb
L|eNIOCTHYH0 KapTUHY 3HAYNMOCTY 3TOI MONeEKYnbl A5 OpraHu3ma, NPOAEMOHCTPUPOBATh BaXHOCTb M BO3MOXHOCTb
NPoMNaKTUKN UCTOLLEHNS CUCTEMbI TNy TaTUOHA.

KnioueBble cnoBa: rnyTaTWOH, aHTUOKCUAAHT, FMyTaTUOHNEPOKCKAA3a, IeTOKCMKaLMs, ryTaTMOHTpaHcdhepasa,
TpaHcnopTepbl rMyTaTMoHa, NpodunakT1ka 3abonesaHui
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Abstract. Glutathione tripeptide is a small thiol molecule, which protects the body from reactive oxygen forms, aging,
exposure to xenobiotics, destructive inflammation, various forms of cell death, and many diseases that are the leading
causes of mortality worldwide. Glutathione is found in all animal cells. It ensures optimal performance under the effect
of various adverse environmental factors. The report gives an overview of the structure and synthesis of glutathione in
the body, its key role in the formation of antioxidant protection, detoxification of exogenous and endogenous xenobiotics.
We discuss the participation of the glutathione system in the innate and acquired immune response processes,
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programmed cell death, cell proliferation, DNA repair and synthesis. The article provides a list of factors that cause
glutathione system depletion followed by a decrease in the reserve capacity of the cell, up to its death. The content of
glutathione in food products and the possibility of its transport into the internal environment from food are discussed.
Changes in the content of glutathione depending on the methods of its introduction into the body are considered. The
objective was to provide the variety of physiological aspects of the role of glutathione, to give a complex impression
of the importance of this molecule for the body, to demonstrate the significance and possibility of preventing depletion

of the glutathione system.

Keywords: glutathione, antioxidant, glutathione peroxidase, detoxification, glutathione transferase, glutathione

transporters, disease prevention

BBEJEHUE

[nyTaTMoH — 3TO BOLOPACTBOPWUMbIA TpunenTug, obpaso-
BaHHbI OCTaTKaMW TPeX aMWHOKUCMOT: FAyTaMUHOBOW KWUCMOTbI,
UMCTeMHa W rMuLMHa. TNYTaTUOH COLEepPXMTCS BO MHOMX pacTu-
TEMbHbIX, MUKPOOHBIX 1 BO BCEX XKMBOTHbIX KneTkax. CHuxeHne
€ro BHYTPWKINETOYHOTO COAEPXaHUS — BaxHbIA (hakTop passu-
TUS cTapeHusi, bonesHu Anbureimepa, MapkuHCOHa, ayTuama,
LWn30dpeHnn, KaTapakTbl, MakynspHON JereHepaLui, rnaykombl,
0CTEONOpO3a, KaHLeporeHesa, uwemuyeckon 6onesHn cepgua,
reMopparsyeckoro ¥ WLLEMUYECKOrO MHCYMbTa, aTepockneposa,
3MU3EMbI NErknX, XPOHUYECKO 0BCTPYKTUBHOM BONE3HN nerkux
(XOBJ1), 6poHxmanbHoi acTMbl, MyKOBWCLMA03a, MMMYHOAeDNLM-
Ta, BUPYCHbIX MHeKLWiA 1 caxapHoro auabera [3, 5, 14, 20, 21].

MonspHas KOHLUEHTpauus rnyTaTMoHa B XMBOTHBIX KneTkax
(1-10 mM) Bbiwe, Yyem KOHLEHTpaUms GOMbLNHCTBA OpraHuye-
ckux BellecTB [4]. CuHTe3 rmyTaTMoHa NPOUCXOANT B LUTO30ME,
Takke ero 0OHapyX1BakT B SAPe, MUTOXOHAPUAX M 3HZONNa3Ma-
TUYECKOM PeTUKynyme, Kyda OH nonagaet nyTeM BHYTPUKIETOY-
Horo TpaHcnopTta [53]. [NaBHbIM OpraHOM CWHTE3a rnyTaTMoHa
B OpraHu3me sBNsieTCs neyeHb, kotopas obecneumsaet 4o 90%
BCErO LMpKynmMpytoLLero rnytaTuoHa [48].

Linto3onbHbli cuHTe3 GSH npoucxoant B pamkax asyx AT®-
3aBUCUMBIX peakuuit. [epBylo peakuuo kaTanusupyet rnytamat-
UMCTeMHnurasa (gpyroe ee Has3BaHue ramma-riyTamunIuuCTenH-
CMHTETa3a), KOTOpasi COeAWHsIET rnmyTamaT U LucTemH. BTopyto
peakLuio kaTanuaupyeT rmyTaTMOHCUHTETa3a, KoTopas CoeauHsEeT
raMmma-rnyTamMmunuMCTenH 1 InLMH, 0Bpasys rmyTaToH. CkopocTb
CUHTE3a rNyTaTUOHa NUMUTUPYET TONLKO rMyTaMaTLMCTenHnMrasa.
Perynaums akTBHOCTM 3TOr0 (PepMeHTa OCYLLECTBRSeTCs, BO-
nepBbIX, KOHKYPEHTHbIM MHIMOGMPOBAHUEM FYTaTMOHOM MO MPUH-
LMny oTpuUaTensHoN 06paTHOI CBS3M, BO-BTOPbIX, AOCTYMHOCTHIO
uucTemnHa [4]. dusnonornyeckas KOHLEHTPaLMS UMCTEMHA B KNETKe
3HauMTENbHO MeHbLUE KOHLEeHTpauuy rnytamata, U npu aumetude-
CKOM AednunTe aMUHOKUCIIOT (DUKCUPYETCS CHUKEHWE YPOBHS
rryTaTMoHa B Nra3me KpoBW, a NPK MOBbILLEHUN NOCTYNNEHNS Lin-
CTeuHa B OpraH13M ypoBeHb rnyTaTuoHa HapacTaert [32].

CTPOEHME W BMONOIMYECKAA POIb

rJ'IyTaMaTLMCTeVIHJ'IVIFa3a COCTOMT U3 OBYX Cy6'be,D,I/1HVILl, KO-
OMPYEMbIX pPasHbIMU TE€HaMW. 3Kcnpeccm1 MX nHOyumnpyetcsa

BO3JEMCTBMEM aKTUBHbIX (DOPM KCMOpOAa W okcuga asoTa, ru-
noguHamuei, npPoBOCMANMUTENbHBIMU LUTOKMHAMM, TIMKOMUHOM,
OeTa-kapoTuHoMm, BuTammuHom D [4, 19, 44].

fBnascb camMol ManeHbKOM BHYTPUKNETOYHOW TUOSbHON
MOSIEKYNO, TyTaTUOH 0BrafaeT BbICOKOA BOCCTAHOBUTENBHOM
CNocoBbHOCTbI0, obecneynBast aHTMOKCWAAHTHYH 3alyuTy opra-
Huama. nytatoH (GSH) — aTo goHop atomoB BogopoAaa. [ise
monekynsl GSH oTpaloT no atomy Bogopoga, obpasys aumep
(GSSG), koTOpbIi SBMSETCA OKUCIIEHHOW (POPMOI MyTaTUOHa:
2GSH — GSSG + 2He. KoHueHTpauus GSSH B TkaHsix He mpe-
Bblwaet 0,5-1% ot GSH [4, 48].

OkucneHHblin rnyTatmoH (GSSG) moxeT ObiTb BHOBb Mpe-
obpa3oBaH B ABe MOJEKY bl BOCCTaHOBNEHHOrO GSH ¢ nomoLLbio
tepmeHTa rnyTtatnoHpepyktasbl 1 NADP-H: GSSG + NADP-H +
H, — 2GSH + NADP-H,.

Hanbonee peakTWBHOM rpynnoii B MONekyne rnyTaTuoHa
ABNSeTCH CynbdruapunbHas rpynna ocratka uuctemHa —SH,
koTopasi Nlerko BCTynaeT B peakunun OLHO- U ABYX3NEKTPOHHOTO
OKWCrEHNs, TUOM-aucynbduaHoro obmeHa, anKuIMpoBaHWS K
aueTUnMpoBaHns, obecneymBas MHOrOYUCHEHHbIE (YHKLWW Y-
TaTMoHa B kneTke [4, 42].

£1BNAsCh MOLLHBIM @HTUOKCUAAHTOM, FMyTaTUOH B3auMogen-
CTBYET HanpsMyto co CBOBOAHLIMY pagukanamu, CynepokcuaoMm,
CUHTMETHbIM KMCNOPOAOM, pagukanamu ruapokeuna [7, 13].

AHTUOKCUAAHTHYIO (OYHKLMIO FNYyTaTUOH BbIMOMHAET Takke B
kayecTBe KopepmeHTa rrnyTaTMoHnepokcmaasbl. Kak n3BecTHo,
3TOT (DEPMEHT KaTannanpyeT peakuuio BOCCTAHOBMEHWUS nepe-
Kucu BOZOpOAa W rMaponepokcMaoB Ao Bogbl win cnvpta ROH.
Hago oTMeTUTb, YTO B HacToOsILEee BPEMS M3BECTHO 7 M30hOpM
rryTaTMoHnepokenaas [4], yHKLMS KOTOPbIX HE OrpaHNYMBaETCS
aHTUOKCMOAHTHBIM addpekToM. Hanpumep, 4-s usodopma npu-
HWMaET yyacTue B MHrMOMPOBaHWM BOCNANUTENbHBIX NPOLECCOB
nyTeM BAUSHUS Ha JIMMOKCUreHasbl M LMKIOOKCUreHasbl [66].
Oednunt rmytatmoHnepokcmaas (KOTOPLIA HanmpsMyo CBA3aH CO
CHUXEHWEM KOHLIEHTpaLuy rnyTaTuoHa) cnocobCTByeT pasBuUTHio
OCTPOrO W XPOHWYECKOTO BOCNANEHNS CEPLAEYHO-COCYANCTON Cu-
CTEMbI, KULWEYHUKA, YckopsieT (hOpMMUPOBaHWe aTepockneposa,
YBENWUMBAET 3MOPMOHANbHYH NeTanbHOCTb [42].

B uenwu rnytatnoH-ackopbat-Tokodeporn, kotopas BXOAUT B
CUCTEMY aHTUOKCWAAHTHOMW 3alLnTbl OpraHu3ma, rnyTaTuoH urpa-
€T KIIOYEBYI0 POSib, OCYLIECTBNAN BOCCTAHOBIEHUE OKUCIIEHHOM
ackopOWHOBOI KncnoTbl U Tokoepona [47].
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BaxHo NOMHWUTb, YTO AN HOPMarbHOro (YHKLMOHUPOBA-
HWS1 OpraHnama Heobxo4uMo HeBOMbLLOE KOMMYECTBO aKTUBHBIX
hopm Kucropoda, KOTopble y4acTBYKT B nepefade CUrHanoB B
knetkax [31]. iMeHHO noaTomy BBefeHWe B OpraHu3m u3bbiToy-
HOrO KONMUYECTBA FMyTaTUOHA MOXET NPUBOANTH K HebnaronpusT-
HbIM NOCNeACTBUSAM.

[MyTaTWOH CBS3aH C 3HEPreTUYeckum OOMEHOM B KIeTKe.
Ero ypoBeHb KpuUTUYEeCKM BaxeH AN ONTUManbHOro M addek-
TUBHOTO OKUCMEHUS MWUTOXOHAPMambHbIX XUPHBIX KWCoT. [pu
HeJoCTaTOYHOM COAEPXaHUU TRyTaTUOHA OKWUCINEHWE HeaTepu-
(DMLMPOBAHHBIX KMPHBIX KUCIOT B MUTOXOHAPWSIX CHUXKAeTCs,
4TO ObINIO MPOAEMOHCTPMPOBAHO B OMbITax kak Ha XMBOTHBIX, TaK
1 Ha ntoasx [51]. YcTpaHeHue aeduunTa riyTaTtmoHa NpuBoanT K
BOCCTAHOBNEHMIO HAPYLLIEHHOTO MUTOXOHAPUANBLHOTO OKUCTEHMUS
KMPHBIX KCMOT.

B npouecce okucneHns nuTaTeNbHbIX BELWECTB B MUTOXOHA-
pusix 0bpasytoTCcs akTUBHbIE (DOPMbI KUCTIOPOAA, KOTOpble MOryT
noBpexaartb camu mutoxoHapum. Mpun peduuynte GSH Bo3HMKa-
€T MUTOXOHApPMarbHas AUCHYHKLMS, KOTOPYIO MOXHO YCTPaHUTb,
KoppekTUpys ypoBeHb riyTaTnoHa [40].

B Metabonmame SHOOreHHbIX U 3K30reHHbIX KCEHOOMOTHKOB
rMaBHY0 Porb UrpaKT rMyTaTUOHTPaHCdepasbl, KaTanuanpys pe-
aKUWW KOHDBIOraLmMu, BOCCTAHOBMEHNS, u3omepu3saummn u ap. [48].
MHorouucneHHble rnyTaTMoHTpaHcdepassl 06beaNHEHbI B TpK
CEMENCTBA: LIMTO30IbHbIE, MUTOXOHAPUASbHBIE U MUKPOCOMATTb-
Hble. HekoTopble M3 HUX BOBMIEYEHbI B CUHTE3 MPOCTarnaHanHOB
1 NEiKOTPMEHOB, TECTOCTEPOHA 1 MPOrecTepoHa, B Aerpagaumio
TUpO3nHa [4].

Mpouecchbl AeToKCMKaLWUM WayT BO BCEX KneTkax, 0COOeH-
HO aKTMBHbI OHW B MEYeHM, rae npoucxoaut obesBpexmBaHue
3NeKTPOUNbHLIX KCEHODMOTMKOB MOYTM BCEX KraccoB. OTu
KCEHOBWOTMKM NpeAcTaBnsoT CoOON pasnnyHble BelecTBa: ne-
CTULMABI, NekapCTBa, NPOAYKTbI KYPEHUsi, Kpacky, KaHLEeporeHbl
n myTareHbl. [pucoeanHeHne K HUM rmyTaTuoHa cnocobeTsyeT
CHUKEHWNIO TOKCMYHOCTW 3@ CYET YMEHBLLUEHWUS UX aKTUBHOCTW M
npuBoauT K Gornee ObICTPOMY BbIBEAEHWIO 3TUX COEAUHEHWA 13
OpraHnama, TaK kak YBENMYMBaeTCs UX TMapodUbHOCT.

Ewe B 1980-x rogax cuntanoch, 4to AEeTOKCUKALUS SK30TeH-
HbIX KCEHOOMOTWKOB — 3TO OCHOBHAsH (DYHKLWS TAyTaTUMOHTpaHC-
tbepas. B HacToslllee BpeMS yXe O4YEBWAHO, YTO NMepBOHaYasb-
HOW (PyHKLMeN rnyTaTUOHTpaHCcdepas sBnseTcs yyactue B Me-
Tabonname TOKCUYHbIX SHAOTEHHbIX BELLECTB. YXe y npokapuoT
rryTaTMOHTPaHcepasbl BbIMOMHSIOT KOHblorMpoBaHne GSH ¢
BTOPUYHbIMKM MeTabonmMTamMm OKCWAATUBHOTO CTpecca — anbae-
rmaamu, XMHoOHamm, anokcuaamu [42].

[NyTaTWOH MrpaeT KIKYEBYHO POIlb BO MHOMMX hopmax 3anpo-
rpaMMUpOBAHHON KNETOYHOW CMEPTU, BKITIOYas anomnTos, HeKpo-
nTo3, hepponTo3 u aytodaruio [8, 25, 30, 55]. AnonTo3 MHULK-
UpyeTcs 1 3anyckaeTcst CeMeicTBOM kacnas. CHKeHWe COOTHO-
wennss GSH/GSSG B kneTke NpeALLECTBYeT aKTMBaLWM Kacnaa
W CYMTAETCS paHHUM COBbITUEM MPOrPECCMPOBaHNS anonTo3a B
OTBeT Ha pasnuyHble cTumynbl [28, 35]. B HekoTopbix cnyyasx
uctoweHne GSH He Tonbko 3anyckaeT 0aHy opMmy 3anporpam-
MWUPOBAHHON rMOENM KNEeTOK, HO Takxe MOXET MHULMMPOBATL He-

ckonbko hopM rnbenu kneTok. ITv pasnuuHble opMbl rmbenu
KNeToK MOTYT MHMLMMPOBATLCS OAHOBPEMEHHO UMM MocrnefoBa-
TENbHO, @ 3aTEM B3aMMOAENCTBOBaTh ApYr C Apyrom [23, 27, 68].

[MyTaTWOH NPUHUMAET HENOCPEACTBEHHOE yYacTue B Nponu-
hepauum knetok. Tak, Npu HEROCTAaTOYHOM coaepxanun GSH B
S0pe KNeTouYHbIN LMKN ocTaHaBnuBaeTcs Ha hase G1. B Havane
kneTouHoi nponudepauun GSH cosnaet Heobxoaumyto okucnu-
TeNbHO-BOCCTAHOBUTENbHYIO Cpedy ANS CTUMYNAUMM pasnoxe-
HWS XpOMaTWHA. AAEPHbIN rMyTaTUOH HEOOXOAWUM AN KOHTPONS
Aerpagauuu sgepHoro 6enka ¢ NOMOLLbI0 SAEPHON NpoTeacoMbl
[2, 30, 55].

HopmanbHoe npoTekaHue MpoLeccoB BPOXOEHHOTO M Mpu-
0bpeTeHHoro ummyHuTeTa He obxoantcs 6e3 GSH. MMMyHHble
KneTkv Ans NUKBUAALIMM NaTOrEHHOro areHTa UCMonb3yT akTuB-
Hble POpMbI KuUCropoda, AN CAEPKUBaHUS 3TOro npouecca B
pamkax WHMEKLMOHHOrO o4ara 1 NpesoTBPaLLEHNs U3BbITOYHOO
BO3AENCTBUS Ha OKpYXatoLiMe TKaHU MCMONb3yeTcs rAyTaTuoH.
Kpome Toro, OH BaXeH ANa perynsuuy Takix npoLeccos, kak npo-
nudepaumns T-numdounTos, daroyuTapHas akTUBHOCTb MOMM-
MOPHO-AAEPHBIX HENTPOUMOB, (YHKLMU AEHAPUTHBIX KNETOK
[41, 54, 64, 65].

[nyTaToH HeobXoaMM KneTkam Ans BOCCTaHOBMEHNS MOBPEX-
AeHHbIX yyacTkoB [1HK, 6enkos u apyrux buomonekyn. Cuntes u
penapauus nospexaeHHon OHK nget npn yyactum hepmeHTa pu-
BoHykneotuapenyktasbl (RNR). Cuctema GSH-rmyTaTuoHpemyk-
Tasa ABMSETCH AOHOPOM 3MEKTPOHOB ANS 3TOr0 PpepMeHTa, Tem
cambIM noagepxusas cuHTe3 1 penapauuo AHK [30, 62].

[MyTaTUOH SBASETCS NEPBbLIM 3aLNTHBIM Hapbepom Ans Xpy-
CTanuka, poroBuLibl, CETYATKW, KOXM, NErkUX U CAnsucTon 06o-
NOYKM KuweyHuka [46, 50].

Taknm 0Bpasom, ryTaTMOHOBbIM CTAaTyC — 3TO MokasaTenb
KM3HECNOCOBHOCTN kneTok. Korfa mpoMcxoauT WCTOLLEHWe cuc-
TEMbI FNyTaTUOHA, PYHKLMOHANBHOCTb 1 PE3UCTEHTHOCTb KNETOK
pesKo CHkaeTcs, BNnoTb A0 rnbenu.

®AKTOPbI, NCTOLLAIOLLNE CUCTEMY MMYTATUOHA

Pa3nuuHble 9K30reHHble M 3HOOreHHble akTopbl (usnye-
CKOW UMW XMMWYECKOA MpUpodbl CMOCOBHbI MCTOLATh CUCTEMY
rnytaTuoHa. BupycHble nHgekuuu [36], pasnuyHble M3nyveHns
[52], B TOM uncne ynbTpadmoneToBoe [24], TOKCUHbI, BKMOYas
arnkoronb, TSXKEMble MeTannbl, BOCnaneHue, cpeactea 6biToBom
XUMWW 1 OUETUYECKU eduumuT ryTaTUoHa U ero NpeaLlecTBeH-
HWKOB MPUBOASAT K CHUXEHWMIO KOHLIEHTPALMWN BOCCTAHOBMNEHHOTO
rnytaTuoHa [6, 43].

Mpn cTapeHnn ypoBeHb BOCCTAHOBIEHHOTO FyTaTMOHa CHU-
XaeTcsl, a OKMUCNEHHoro noBbiwaetcs [42, 59, 67]. 310 yxyawe-
Hue romeocTtasa GSH MOXeT yyacTBOBaTh, Hapsay C ApYrumu
(h13NONOTMYECKUMI SIBMIEHUSIMM, B Pa3BUTUM BO3PACTHbIX 3a60-
neBaHui.

Takum 06pa3oM, OKUCIITENBHOE UCTOLLEHNE TAyTaTUOHA MO-
XET onepexatb ero CUHTE3. B Takux cuTyaumsix opraHuamy kpam-
He BaXKHa BO3MOXHOCTb MONYYEHWS TMyTaTUOHa M3 3K30reHHbIX
MCTOYHMKOB. 3aKOHOMEPHO BO3HWKAKOT BOMPOCH! O Hanu4uu u Ko-
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NM4YecTBe rNyTaTUOHa B NULLE, BO3MOXHOCTYM TPaHCMOPTMPOBKM
3TOTO BELLUECTBa M3 KeNyA0o4HO-KULLIEYHOTO TpaKTa B Nna3my Kpo-
BM M €0 MEX0praHHO! TPaHCMOPTUPOBKHY.

COOEPXAHUE IMYTATUOHA B MULLE

[nyTaTMOH ABNsieTCs 0ObIYHOMA COCTABMAKLLENA NUTaHUS Ye-
NoBeka, Tak Kak BXOAMT B COCTAaB BCEX KNETOK XMBOTHbIX, LPOX-
XEW N MHOMVMX pacTenun [4, 7, 42, 49]. AcTOuHMKM nuTaHns Yeno-
Beka CofepkaT Kak BOCCTAHOBMEHHbIN, Tak U OKUCNEHHBIN [My-
TaTnoH. ObLee cogepxaHue rnytatnoHa (GSH+GSSG) B 100 r
cBexert neyeHu okono 200 mr, B 100 r msca — okono 50 mr, B
pacTUTenbHbIX NPOL4YKTax ero COAepxanue konebnetcs ot 1 o
28 mr Ha 100 r npoaykTa [1, 6].

T.J1. NMunat v coasT. (2012) NpuBOASAT CNUCKM NPOAYKTOB, KO-
TOpble COAEPXaT He TOMbKO FMYTaTUOH, HO U WHAKTUBMPYIOLLWE
ero Beulectea (GRU). ABTopbI Takke yka3sbiBatT NpOAYKTbI, KO-
TOPbIE COLepXarT TOMbKO rMyTaTUOH, UK TOMBKO €ro NHaKTUBATo-
pbl, v 1 10, W Apyroe [6].

Hanpumep, B cnucke NpofykKTOB, Cofepxaliux TOMbKO rmy-
TaTnoH (GSH+GSSG), Ha nepBOM MecTe CTOMT BapeHas cnap-
xa — 916 Hmonb/r obwero GSH. B aTom cnucke Takke MsCHbIE
npoAyKTbl, B TOM 4ucne Tensybs 0TOMBHAs U xapeHblin Bud-
wrekc — 774 n 434 Hmonb/r COOTBETCTBEHHO, OBOLUM (LBET-
Has Kkamycta, OpOKKOnM, ToMaTbl, MOPKOBb, Orypew, 1 Ap.) — B
cpepHem 200 HMoMb/r, (pyKTbl (anenbcuHbl, nepcukn) — 237
1 241 Hmone/r n T.4. B cnncke npoayKToB, COAEPXALLMX TONBbKO
GRU (rme GRU onpepensnock kak konuyectso GSH, pearupy-
foliee ¢ 06pasLoM NULLM, HMOMb/T NULLKM), HA NEepBOM MecTe MO-
NOKO W HEKOTOPbLIE MOMOYHbIE NMPOLYKTLI, Aanee NayT YepeLlHs,
YepHuKa, YEPHOCIMB, U3 HaMMUTKOB — Yal, kode n gp. Hocra-
TOYHO OBLIMPEH CMUCOK MPOLYKTOB, COAEPXaLnX FIyTaTuoH M
BELLECTBA, ero MHaKTMBMpYOLWME. ABTOPbI OTMEYaloT, YTo CBe-
Xne PpyKTbl 1 OBOLLM B OCHOBHOM cofepxat borblue rnyTaTno-
Ha, yeM GRU, X0Ts KONM4YeCTBO rNyTaTMOHA CUIbHO BapbUpYeT.
3epHoBble NPOAYKTHI, Takue Kak Kykypy3a u oboralleHHbIn benbiii
xned, copepxanu GRU u oveHb mano GSH. A BOT puc, OBCsiHKa
¥ UenbHbIi Genblit xneb MMenu 0THOCUTESNBHO BbICOKUIA YPOBEHb
GSH v Huskuin — GRU.

TPAHCIMOPT IMYTATUOHA

Kakum oBpasom rmyTaTuoH W3 MULLM [OCTaBNSETCH BO BHY-
TPEHHIOI0 Cpedy opraHuama? N3BECTHO, YTO KULLEYHbIE 3NUTENu-
anbHble KNeTKU UMetOT cneuuanbHblid TpaHenopTep Ans rnyTatu-
OHa ¥ cnocobHbl MMMOPTUPOBATL €70 M3 NPOCBETA KNLWEYHWKA B
WHTaKTHOM BuAe [42, 66]. MapannenbHo 3TOMy MpoLEeccy dHTe-
POLMTBI C MOMOLLbI0 (PEPMEHTOB raMMa-rnTamMmunTpaHcdepassb
W BMNENTUaAsbl OCYLLEeCTBASAIOT MUAPONU3 rMyTaTUOHa [0 aMUHO-
KWCIOT, KOTOpbIE 3aTeM TPAHCMOPTUPYIOTCA BHYTPb KNETKW, rae
13 HUX BHOBb CMHTE3MPYETCS TMyTaTWOH.

[ns BHYTPUKNETOYHOrO TpaHCMopTa rryTaTMoHa Yepes BHY-
TPEHHWE MeMOpaHbl MCMONb3ylTCH AUKkapbOKCMNaTHbIN U OK-
cornyTapaTtHbli TpaHcnopTepbl [53]. MexopraHHbI TpaHCnopT

rnyTaThoHa OCYLIEeCTBASETCS C NOMOLLbIO Tpex rpynn 6Genkos:
Benkamm MHOXECTBEHHOWN NEKApCTBEHHOW PE3NCTEHTHOCTH, No-
NMNENTUaaMK, TPAHCMOPTUPYIOWMMM OPraHUYECKNe aHUOHbI, W
Benkamu, caa3bisatowumm Ral [15, 16]. FnyTaTuoH, KOTOPbINA CUH-
Te3UpyeTes B renatoyuTax, TpaHCMOPTUPYETCS B Na3my KpoBH,
KULKOCTW 3NUTENNANbHOM BbLICTUIKA W 3K3OKPUHHbIE CEKPETbI
(Hanpumep, xenyb, B HEM3MeHHOM BuAae, 6e3 gerpagauum) [10,
15, 17]. B nevyeHn kpbic npumepHo nonoBuHa GSH BbicBobOXaa-
€TCs B Nna3My KpoBK, @ MOMOBMHA NEPEXOANT Yepe3 MembpaHy
kaHanbLeB B xenyb [16].

W3MEHEHWE COJEPXXAHWA TMYTATUOHA B OPTAHU3ME
NPU PA3NUYHBIX CNOCOBAX ErO BBEAEHWA

OhheKTUBHOCTb NPUMEHEHUSI TNYTATUOHA B NULLEBLIX [J00aB-
kax O4YeHb MpOTMBOPEYMBA. TaK, Y XMBOTHbIX Obln MPOAEMOH-
CTPUpOBaHbl HEMNOXMe pe3ynbTaTbl MPUMEHEHMS [NyTaTUoHa,
KOTOpble COMPOBOXAANMCb MPOTMBOKAHLEPOrEHHbIM 3hPEKTOM
[60], ynyylweHnem umMmyHHoro ctatyca [29], ycuneHuem 4eTokcu-
KaLMOHHON pyHKLK [38].

B 1o e Bpems y ntoaent apdPeKTUBHOCTb NPUMEHEHUS ne-
popanbHOro rmyTaTuoHa cnopHa. Mccneposatenn CBs3biBa-
I0T 3TO C KONMYECTBOM U aKTUBHOCTbK KWLLIEYHOrO (hepMeHTa
y-rnyTammunTpaHcnenTaasbl, KOTOPbIA pacliennser rnyTaThoH
[9, 69].

Bce xe eCTb LECTUMECAYHOE PaHOOMW3NPOBAHHOE [BONHOE
cnenoe nnayebo-KOHTPONMpyeMoe MccrnegoBaHue, KOoTopoe no-
kasano, YTo nepopanbHbIA Npuem rnyTatuoHa B fose 250 unm
1000 mr/oeHb NpUBOAMN K 3HAYUTENBHOMY YBENUYEHMIO 3anacoB
rnyTaTuoHa B opraHuame y 54 HekypsiLimx B3pocnbix [58]. B 10 xe
BPEMS MOKa3aHbl Hennoxme pesynbTaTbl MPUMEHEHMS CyOnuUHr-
BaslbHOrO rnyTtaToHa [22, 61]. ABTOpbl NPOAEMOHCTPUPOBAsHK,
4TO C CybnMHrBanbHOM NekapcTBeHHon opmoit Tpunentug GSH
HenocpeACTBEHHO aCCUMUNUPYETCS Yepes CrMucTyto 060m0uKy
wekn. MpumeHeHne rnyTaTuoHa (450 Mr B CyTku) CyOnmMHrBansHo
npuBoauno K yBennyeHnto GSH B nnasme kposu. Kpome atoro,
BTOPUYHBIM 3PGEKTOM MPUMEHEHUS FyTaThoHa Obino 3Hauu-
TeNbHOE MOBbILLEHWE B Nfia3Me KpoBM BUTaMUHa E.

Vicxops u3 npruBeaeHHbIX Bbille UCCNEA0BaHNA, MOXHO npes-
MOMOXMTb, YTO MULLEBOI FMYTATUOH YaCTUYHO BCACLIBAETCS Ye-
pe3 Cnm3nCTylo 0BONIOYKY POTOBOI MOMOCTM, YaCTUYHO — XKeny-
[O0YHO-KULLEYHOrO TpakTa. YacTb ero rmaponuayercs KUWEYHbIM,
a Takxke NevyeHoYHbIM (hepPMEHTOM Y-rMyTaMUATPaHCIeNTUAA30i.

BIMAHWUE PA3NUYHBIX OUET
HA TOMEOCTAS IYTATUOHA

CpenuseMHoMopcKas aueTa, koTopasi xapakTepusyeTcs Bbl-
COKMM noTpebneHnem oBoLLEN, DPYKTOB, 3€MEHU, ONMBKOBOTO
Macna nepBoro OTk1Ma, 3nakoB, 6060BbIX, OPEXOB, YMEPEHHbIM
notpebneHnem KpacHoro BuHa, pbibbl, MOMOYHbLIX MPOAYKTOB,
nokasana obpaTHyl B3aumocBs3b ¢ ypoHeM GSSG w, cooT-
BETCTBEHHO, C yBenuyeHuem otHowenus GSH/GSSG HesaBu-
CUMO OT CEMENHbIX W reHeTu4ecknx gaktopos [26]. B apyrom
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“ccnenoBaHUM MPUBEPXKEHHOCTb CPEAWU3EMHOMOPCKON AueTe
B3POCIbIX MYXYMH M KEHLMH MPOLEMOHCTPUPOBANa NpsiMyr
B3aMMOCBS3b C ypoBHeM GSH u obpaTHyw B3aMMOCBS3b C
GSSG [18]. PacueTbl Gbinu NpoBefeHbl C NONpaBKoOA Ha BO3-
pacT, MHAEKC Macchl Tena, Non, pacy W Hanuune XPOHUYECKNX
3aboneBaHuii B aHamMHe3e.

Ivneta DASH, koTopasi 6bina paspaboTaHa Anst neyeHuns u
NPOMUNAKTUKNA TMNEepPTOHNK, CMOCOBCTBYET MOBLILLEHUIO YPOBHS
GSH B nnasme kposw [11, 12, 57]. OTa guera BknoyaeT notped-
NeHne B JeHb 5 nopuuin CBEXMX OBOLLEN U (hpYKTOB, 7 NOPLMiA
yrneBofoB (B BuAe LenbHOro 3epHa, 6060BbIX), 2 nopuuii Msca
1 2 MOMOYHbIX NPOZ4YKTOB, OPEXOB U CEMSAH — 2-3 MOpLMK B He-
geno. B avete genaeTcs akueHT Ha CHUXeHHoe noTpebnexve
HaCbILLEHHbIX XXMPOB U HATpUS.

AHanus BNuSHWSA BEreTapuaHCKNX AueT nokasan npoTuBope-
uMBble pe3ynbTaTbl: B psge UCCReAoBaHuin ObINo 3aperncTprpo-
BaHO yBenuueHne GSH B nnasme KpoBM, B OCHOBHOM 3TO Kaca-
NOCb MWL, VMEKLLMX XPOHNYECKME 3aB0NeBaHUs W CHDKEHHBIN
MCXOAHBIA YpOBeHb rnyTaTuoHa [34, 63], Apyrve uccnenoBaHns,
Haob0pOT, JEMOHCTPMpOBanK ero cHkeHue [39], nubo otcyTcT-
BMe u3MeHeHui [33, 37, 56]. Takne HeOAHO3HaYHble pesynbTaThl
BEreTapuaHckoro NUTaHmsl, CKopee BCEro, CBA3aHbl C BO3MOXHbIM
AMUHOKMCNOTHBIM AeULUTOM, HapyLIarLWwmm cuHTes GSH.

PaLnoHbl nuTaHus, XapakTepHble Ansi COBPEMEHHOTO ropof-
CKOro HaceneHus 1 cofepxaliMe HefOCTaTOYHble KONMUYecTBa
CBEXMX OBOLLEN M PPYKTOB, MOTYT CONPOBOXAATLCS CHIKEHNEM
ypoBHs GSH B nnasme kposu [45].

3AKNIOYEHUE

OnTuManbHoe (PYHKLMOHMPOBAHWE CUCTEMbI FMyTaTMOHA B
OpraHu3Me HemoCpeACTBEHHO CBA3aHO C pe3epBamit 340pOBbA,
npoMNaKTKoN MHOMMX 3aboneBaHni, 3aMeaneHneM NpoLeccoB
CTapeHus 1 yBenuyeHneM npoaoIKUTENbHOCTM xu3Hu. Moaaep-
XaHWe HOpPManbHOro YPOBHS FMyTaTMOHA BO3MOXHO NpU ONTUMK-
3auum nuTaHus, 0cOBEHHO B TeX CRyyasx, KOraa nog BO3AeNCTBM-
em HebrnaronpusTHbIX aKTopoB MPOUCXOANT UCTOLLEHWE aHTK-
OKCWAAHTHbIX CMCTeM opraHuama. Heobxoanmbl uccnegoBaHus,
koTopble Obl N3yyanu adeKTbl BKIOYEHUS B PALMOH NPOAYKTOB,
COepXalUuX rnyTaThoH 1, HaobopoT, UCKMIOYEHNE 13 paLyoHa
NUTaHWs NPOAYKTOB, €ro pa3pyLuatLLyx, BO BpeMs OKUCIUTENb-
HOro cTpecca W Apyrux HebnaronpusTHbIX BO3AENCTBIN Ha opra-
HU3M.

AONONHUTENbHAA UHOOPMALINA

ABTOp npoynTan un ogodbpun uHanbHyK BEPCUKO Nepea ny-
Brvkaumen.

KoHcbnukt uHTepecoB. ABTOp [eknapupyet OTCYTCTBUE
SIBHbIX W MOTEHLMamNbHbIX KOH(MNUKTOB UHTEPECOB, CBA3AHHbIX C
ny6nmkaLmen HacTosLLEN CTaTbMm.

WUcTounuk chmHancupoBaHusa. AsTop 3asBnsieT 06 OTCyT-
CTBUM BHELUHEro (PUHaHCUPOBaHUS NpU MpOBEeEeHUn Wccnepo-
BaHUs.
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Abstract. The mechanisms of development of many very common diseases (myocardial infarction, stroke, tumors,
infectious pathology, and others) are associated with pathological changes in the hemostasis system. Understanding the
pathophysiology of these changes is at the heart of proper diagnosis and effective treatment. This lecture, intended for
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MaTonorus cMCTeMb FeMoCTasa UrpaeT BaxkHYHo porb B Mexa-  (heKLMOHHble GONesHW, TpaBMbl, aKyLIepCKO-TMHEKomoryeckas
HU3MaX PasBUTMS MHOTUX BECbMA PACMpPOCTPaHEHHbIX 3abornesa-  NaTonorusl, ayTouMMyHHble 3aboneBaHus, remopparudeckie au-
HWiA, B TOM YiCre SABNSALLMXCA Haubonee YacTbiMU NpudMHamu  atesbl v 4p. Mpu Bcex BUAaX LLIOKA Takke Hen3BexHO BOSHUKAKT
CMEpTU HacemneHns BO BCEM MUpe, TakuX Kak uilemuyeckast 60-  HapylleHUs B cucTeMe remoctasa. TpomM6oamMBonmyeckie 0crnox-
nesHb cepaua (MBC), MHCynbT, caxapHbli AnabeT, onyxomnu, UH-  HEHUS — OAHO U3 TSXKENbIX NOCNEeACTBUI reMocTasonaTii — siB-
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NAKTCA HENOCPEACTBEHHbIMU NPUYMHAMKU cMepTh B 25% cnyya-
eB netanbHbIX ucxogos B Mupe [30, 31]. PacnpoctpaHeHHOCTb
W 3HA4YMMOCTb remocTasonaTii Co3gaeT HeobxogumocTb op-
MUPOBAHWS Y CTYAEHTOB MEAMLMHCKMX BY30B M Bpayell pasnny-
HbIX KIUHUYECKUX CreuuanbHOCTEN KOPPEKTHbIX, OCHOBAHHbIX
Ha COBPEMEHHbIX Hay4HbIX AaHHbIX, 6a30BbIX NPEACTaBNEHU O
CTPYKTYPHbIX KOMMOHEHTaX, (PYHKLMSX, BO3MOXKHbIX MaTOMNOrMsx
CUCTEeMbI reMoCTasa, NpUYnHaX U MexaHu3max ux passuTus u no-
CNeaCTBUSX.

KPATKUA OYEPK ®U3MONOTrMU CUCTEMbI FEMOCTA3A

MMOHATb NaTONoruio CUCTEMbI FeMOCTas3a MOXHO TOMbKO Ha
OCHOBE 3HaHWA 0 ee HopmanbHOW (usnonorum. CornacHo co-
BPEMEHHbIM NpefCcTaBleHnsM, CUCTeMa remoctasa — 370 COBO-
KyMHOCTb CTPYKTYPHbIX KOMMOHEHTOB (Tak Ha3blBaeMbIX 3BEHb-
€B) W TOHKO COanaHCUPOBaHHbIX, YaCTUYHO AHTArOHUCTUYECKMX
MexaHn3MoB, obecrneynBaloLX OCTAHOBKY KPOBOTEYEHMS Mpy
MOBPEXAEHUM COCYAMCTON CTEHKW, NOKanbHbIA 1 0BpaTUMbIN
Xapaktep TpoM603a M KuaKoe COCTOSIHME KPOBW 1 LIENOCTHOCTb
KPOBEHOCHbIX COCYZ0B BHe mospexaeHus [17, 18, 22, 23, 40].
ObecneynBast TEKy4eCTb KPOBW W LIENOCTHOCTb COCYAUCTOrO py-
cna, perynupysl arperatHoe coctosiHue kposw [14], cuctema re-
MocTasa (hopMupyeT AMHAMUYECKOe NPOCTPAHCTBO BHYTPEHHEN
cpenbl opraHuama, Bo MHorom obycrnoemusas romeoctas. [pu
MOBPEXAEHUM COCYAWNCTON CTEHKM, UBMEHEHMM COCTaBa KpOBM,
HapyLeHUM xapakTepa KpoBOTOKa (knaccuyeckas Tpuaga Bup-
X0Ba, onpeaenstolas ycnosus Tpomboobpa3oBaHus) B cucTe-
Me remMocTasa akTUBMPYITCS MexaHu3Mbl TpomboobpasoBaHu,
HanpaBneHHble Ha OCTaHOBKY KPOBOTEYEHWS W NoKanusauuio
naTonornyeckoro npouecca. TN Xe MexaHuambl obecrneynsarT
thopmupoBaHue bapbepa BOKpyr oyara BoCnaneHuns, a Takke yJya-
CTBYHOT B peakLusix Hecneuuuieckon 3aliuTbl N B MeXaHu3max
BOCCTAHOBMNEHUS MOBPEXAEHHON TKaHW. HeaocTaTouHOCTb WUIn
M3BbITOYMHOCTb 3TUX MEXAHU3MOB B YCMOBWSX NATONOTUM MOXET
NPMBOAMUTL COOTBETCTBEHHO K Pa3BUTWIO TEMOpParvyeckux 1
TpOMBOUANYECKUX CUHAPOMOB.

OCHOBHbIMW CTPYKTYPHBIMW KOMMOHEHTaMKU CUCTEMbBI FeMo-
CTasa SBNAKOTCA TPWU 3BEHA: COCYAWUCTOE, KNETOYHOe W nnas-
MeHHoe. Bce Tpu 3BeHa TecHelwum obpasom B3aumogencTBy-
toT mexgy coboit, obecneunBas GanaHc Mexgy MexaHu3Mamu
TPOMOOPE3NCTEHTHOCTM U npoueccamn Tpomb6oobpasoBaHus.
B cocyanctom 3BeHe KMKOYEBYK POMb WrpaloT KNeTku 3HOoTe-
nnsl, BbICTUNAIOWME COCYANCTOE PYCIO M3HYTPU W NpeacTas-
nswowye, 6narogaps LWKWPOKOMY CMEKTPY CUHTE3NPYEMBIX WMMW
Bronornyeckn axkTMBHbLIX BELLECTB, MMFAHTCKANA 3HOOKPUHHBIN,
napakpuHHBIA 1 ayTOKPUHHBIW OpraH YenoBEYECKOro opraHnama,
perynupyloLwmnii akTMBHOCTb TPOMOOLIMTOB M NENKOLMUTOB, TOHYC
1 NPOHULIAEMOCTb COCY0B, aKTUBHOCTb CBEPTHIBAIOLLEN, NPOTU-
BOCBepThIBaKOLLEN 1 hnbpuHONUTNYEeckon cuctem [2, 18]. B dm-
310NOTYECKNX YCIIOBUSX UHTAKTHbIN SHAOTENW obecneynsaet
Tak HasblBaeMylo TPOMBOPE3NCTEHTHOCTb, MPOAYLMPYS aHTuMar-
perantel — NO, Pgl, (npoctauuknut), 3PP (sHpoTenmanbHbIi
hakTop penakcayum); aHTUKoarynsHTbl — FMKO3aMUHOTTIMKaHbI

(renapaH-cynbart, fepMaTtaH-cynbdat v p.), TPOMOOMOAYINH,
WUMNT® (uHrmubutop nyT TkaHeBoro bakTopa); akTueaTopbl G-
OpuHonmaa — t-PA (TkaHeBOW aKTMBATOP Miia3mMuHoreHa) u u-PA
(YpOKMHaA3HbIA akTMBaTOp MnasmuHoreHa). lpu noBpexaeHumn
9K30- U 3HOOrEHHbIMU hakTopamu COCYANCTas CTeHKa pearmpyet
He3aMeAnMTENbHLIM CMa3MOM W MPeBpaLLaeTCsi B MOLLHYHK TPOM-
OoreHHy0 NOBEPXHOCTb, aKTUBMPYIOLLY0 TPOMOOLWUTLI U Kackag
koarynauun. oBpexaeHHbIN 3HOOTENUA HauMHaeT BbipabaTbl-
BaTb: BA3OKOHCTPUKTOPbI — 3HAOTenmH-1; arperaHtol — QAT
(cbakTop aktmBaLmu TpombouuToB); OB (dhaktop doH Bunneb-
paHga) — ajantep aaresuu TpomOoLMTOB K OOHaXMBLLEMYCS B
pesynbTaTe NOBpexaeHus cybaHgoTennansHomy konnarey; T®
(TkaHeBOWM haKToOp), 3anycKarLMiA Kackag koarynsauum (Boipaba-
TbiBAeTCS Npexae Bcero cyGaHAoTennanbHbIMU rMagkoMbILLeY-
HbIMW kneTkamn 1 oubpobnactamu); UTAM-1 n ATAN-2 (MHrmbu-
TOPbI TKAHEBOTO aKTMBaTOpa Ma3MWHOTEHa), OrpaHUYMBaloLLMe
(PMOPMHONMMUTNYECKYKD aKTUBHOCTb B MecTe 0bpa30BaHMs remo-
cTaTuyeckoi npobku [1, 10, 11, 40].

KrioyeBbIM KOMMOHEHTOM KMETOYHOrO 3BEHA CUCTEMbI rEMO-
cTasa aBnsTcs TpombounTbl. OHM NpeacTaBnsioT cobon camble
MasneHbkue, AMaMeTpoM OKONO 3 MKM, Be3bsgepHble KNeTOUHbIE
3MeMeHTbl KpoBw, obpasyrlimecs npu ¢parMeHTauuu Meraka-
PUOLMTOB, NOKaN130BaHHbIX B KOCTHOM MO3re W, kak bbino noka-
3aHO B COBPEMEHHbBIX UCCMEA0BAHUSX, B MUKPOCOCYAAX NErkux
[19, 20, 29]. KonnyecTBo TPOMBOLMTOB B NEpUdepuyeckoil KpoBK
konebnetcs ot 180 go 400x10° B nuTpe. Bpemst X XU3HN B Lnp-
KynsTopHoM pycne coctaenseT 7-10 gHeit. HecmoTps Ha OTCyT-
CTBUE SApa 1 Manble pasmepbl, CTPYKTypa TpoMBoLnUTOB BeCbMa
CMOXHA W YAMBUTENbHO NacTW4Ha, YTO BMOMHE COOTBETCTBYET
WX MHOrOOBpPa3HbIM (YHKLMAM, K KOTOPBIM OTHOCUTCS HE TONbKO
remocTaTiyeckas, Ho Takke n Tpoduyeckas (npexge BCero no
OTHOLLIEHMIO K COCYAUCTON CTEHKE), y4acTue B UMMYHHbIX peakum-
X, NpoLeccax aHrnorexesa, pereHepauum [7, 19, 20, 25, 29, 32].

Ha noBepxHOCTM TPOMOOLIMTOB HAaXOAUTCS LUMPOKMIA Habop
peLenTopoB, BECb CMEKTP KOTOPbIX HEBO3MOXHO OXapakTepu3o-
BaTb B pamkax AaHHOM nekuun. YacTb 3TUX peLenTopoB aKcnpec-
CUPYIOTCS M aKTUBMPYIOTCS NPY NOBPEXAEHNN COCYANCTON CTEHKN
1 0bycnoBnMBaIOT agresunto 1 arperauuio, To ecTb NpununaHue
TPOMOOLMTOB K MECTY MOBPEXAEHNS COCYANCTON CTEHKM M Crivna-
HWe nx mexay cobon cooTBETCTBEHHO. Cpeam 3aTUX PeLenTopoB
0C06EHHO BaXXeH, B CBETE AarnbHENMLIErO pasroBopa o AedekTax
CMCTEeMbl FeMocTasa, TPaHCMeMBPaHHbIN PELIENTOPHBIA KOMMEKC
GPIb-V-IX (B cpegHem 25 000 Takux KOMMMEKCOB UMeeTCs Ha
MeMbpaHe TpomboLuTa), B3aMMOAECTBYIOLWMIA C (hakTOpoM (hoH
BunnebpaHga, urpatowum ponb agantepa agreavm TpomM6oLmMTOB
K OrONIEHHOMY B pe3ynbTaTe NoBpexaeHNs cy63HgoTennansHoMy
KonnareHy, a Takke y4acCTBYKOLMM B akTuUBauun TpombOLMTOB
1 B UX B3aumogencTBuu ¢ dpaktopamu caeptbiBaHus hXI, ¢XIl,
BMK' (BblcokomMonekynsipHbIi kuHuHOreH) ¢Vlla. Benuka ponb
W rMkonpoTenHoBoro peuentopa GPVI, obycnosnusatoLiero
HenocpeACTBEHHOe B3auMogencTBne TpombouuToB C Komnare-
HoM (Be3 nmocpegHUKoB) Ha Gonee MO3AHMX CTagusX aaresuu.
B mexaHuamax arperauuu TpoMOOLMTOB KMKOYEBYKD POSib MIpaoT
nHTerpuHoBble pelientopbl GPIIb/Ila (ay,B,). STM peLenTops
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MexaHu3mbI yyacTus TpomboUMTOB B NepBUYHOM remocTase [12]
Mechanisms of platelet involvement in primary hemostasis [12]

Mpumevanus/notes: ADP — ageHosuHandoceat/adenosine diphosphate; TXA2 — TpombokcaH A2/thromboxane A2; Gai — a-cyb6beanHuya G-6enkalthe G-protein
subunit; Gaq — ag-cybveanHnua G-6enkalthe G-protein subunit; Ga12/13 — a12/13-cy6beannuisl G-6enkalthe G-protein subunits; AC — agenunatumknasa/adenylate
cyclase; PI3K — docdonHoantua-3-kuHasa/phosphoinositide 3-kinase; PLCB — docconunasa Cp/phospholipase CB; PLCy — doconunasa C y/phospholipase C vy;
PLA2 — docconunasa A2/ phospholipase A2; ROCK — Rho-accouunpoBaHHas npoTenHkuHasa/Rho-associated protein kinase; IP3 — nHosuton-3-cpocepat/inositol-3-
phosphate; DAG — guauunrnuuepon/diacylglycerol; SFK — Src cemeiictBo kuHaa/Src family kinases; GP (1B, lla, IIb V, VI, IX) — rnukonpoTeuHbl/glycoproteins; VWF —
aktop dor Bunnebpanpalthe von Willebrand factor; SGR — manbliit perynatop G-6enka/small G-protein regulator; COX1 — uuknookcureHasa 1/cyclooxygenase 1;

TXAS — TpombokcaH A2-cuHTasal/thromboxane A2 synthase

MPUCYTCTBYKOT Ha MOBEPXHOCTW TPOMBOLWTOB B HanbonbLiem
(okono 80 000 Ha TpomboLMT) KonuyecTBe, npuyem okono 40 000
KOMUI COLEPXMTCS B 3anace B O-rpaHynax U B OTKPLITOM KaHa-
NMKYNSIpHOI cucTeme. B oTCyTCTBME MOBPEXAEHWSI COCYANCTON
CTEHKI OHW HaxogsATCs Ha MembpaHe TPOMOOLMTOB B HEaKTUBHOM
KoHopmaLu. AKTMBMPOBATL UX MOTYT KOffareH, noAoNnMaHuH,
TpoM6UH, TpombokcaH A,, AP, anuHedpuH. B akTUBHOI OTKpbI-
TOI KOHChOPMALMK OHU B3aUMOLEWCTBYIOT C BUBANEHTHbIMU Nu-
raHaamu: pubpnHoreHom, B, PUOPOHEKTUHOM, BUTPOHEKTUHOM,
CBA3bIBAOLLMMN TpoMOOLMTLI Mexay coboit [29, 32] (puc. 1).

TpombouuTbl cogepxat B CBOEW LuTonnasme Tpu Tuna rpa-
HyN: O-rpaHynbl, NAOTHbIE FPaHybl U NM30COMarbHbIe rpaHyrbl.
ObLee nx KonMM4ecTBO cocTaensieT okono 70 Ha TpombouuT.
Camble MHorouncneHHble (50-60 Ha TpombouMT) U KpyMHblE —
a-rpanynbl. OHn cogepxat okono 300 pasnuyHbix 6EnKoB, y4acT-
BYIOLLMX B Koarynsauuu, aaresuu u arperauum TpombouynTos, Bbl-
MOMHSIOLMX POMb PELIENTOPOB U (PaKTOPOB POCTa, B YACTHOCTU
tbnbpuHoreH, OB, P-cenekTH, TpoMOOLMTapHbIA (hakTop pocTa
1 gp. MNNoTHbIe rpaHynbl CoaepXaT MEeHbLUME MO pa3Mepy More-
kynbl: AQ®, AT®O, cepoTOHMH, KanbLui. B nn3ocomanbHbIX rpaHy-
nax NpucyTCTBYIOT rMaponuTieckme epmentol [19, 20].

B coctostHum nokost (B OTCYTCTBME YrpOXaloLWux roMeocTasy
BO3JEMCTBUI) TPOMBOLMTLI UMEIOT ANCKOBUAHYIO hopMy, OTTEC-

HeHbl OCEeBbIM KPOBOTOKOM, MPEACTaBIEHHbIM 3pUTPOLMTaMM,
K SHOOTENWto, rae W OCYLECTBASKT CBOK TPOUYECKYIO (hYHK-
L0, YHaCTBYIOT B NpoLieccax MUKpOCBepTbIBaHNS, NOAAEPKMUBas
TpombopeancTeHTHOCTb. OHaKO NpK MOBPEXAEHUM NPOUCXOAMUT
He TONbKO afreanst TPOMBOLMTOB K MeCTy Jedekta CoCyaucTon
CTEHKM, HO W aKTUBaLWs, COMPOBOXAAKLIAACH: UBMEHEHNEM KX
(OpMbI C AMCKOBMAHON Ha OTPOCTUATYHO; peakLmen ocBoboxae-
HWs TPOMOOLMTOB — CeKpeLen COOepXUMOro rpaHyn yepes
OTKPbITYK KaHamnMKynsipHyl CUCTEMY B KPOBb W Ha MeMbpaHy
TPOMOOLMTOB, YTO YCUNMBAET MO MEXaHW3My MOMOXMTENbHON
oBpaTHOM CBA3M Kak arperaLyio 1 akTUBaLmi TpoMOOLMTOB, Tak
W Kackag Koarynauuu; yBenuyeHuem npogykuuu B Tpombouutax
TpombokcaHa A, (TxA,) — BaXHOro CTUMynsTOpa arperauuy;
M3MeHeHVeM KOHGOpMaLMK peLenTopoB; nepeHocoMm docdatu-
OWNCEepUHa 13 BHYTpeHHero Bucnos docdonunuagHon membpa-
Hbl Ha HapyXHbI, YTO 0BycnoBnMBaeT POPMUPOBAHME MPOKO-
arynsiHTHOI NOBEPXHOCTW Ha MeMbpaHe TpombouuToB [16, 29,
39] (puc. 1).

Momumo TpomMBOLMTOB B MeXaHM3Max remocrasa 3Hauumyr
pOfb UrpatoT 1 Apyre KNeTkn KpoBK. B YacTHOCTHM, HEMTPOdUIbI
y4acTByIOT B hopmMupoBaHuM Tpomba, B3anMOAENCTBYS C TPOM-
BoumTapHbiMM arperatamu 6naropaps P-cenekTuHoBbIM pelen-
TOpaM Ha NOBEPXHOCTM TPOMOOLMTOB. HeiTpodunbl agreanpytot
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W K NOBPEXAEHHOMY SHAOTENNIO U CMOCOOHbI BbICBOGOXAATH BO
BHEKIETOYHOE NPOCTPAHCTBO AEPHbIN XpPOMAaTUH, PopMUpYS Tak
HasblBaeMble HEUTPOMUIIbHbIE 3KCTPaLIESIIoNApHble MOBYLLKA
(NET), akTvBupytoLme koarynsayuio. JT0T UHTepecHerwuin de-
HoMeH Bbin oTkpbIT B 2004 rogy Brinkman u coaBT. 1 Ha3BaH He-
T030M (Netosis) [34].

OpUTPOLNTBI TaKkKe BaXHbIe YY4aCTHUKW KMETOYHOro 3BeHa
CUCTEMbI TeMOCTa3a, BO MHOrOM OMpefenaioLme reMopeonoru-
yeckne CBOVCTBa kpoBK. OHW CNOCOBHBI hopMMpoBaTh arperatbl
¢ TpomBoLuTamm, y4acTBys B (POPMUPOBAHUN KpaCHbIX TPOMGOB,
BbicBo6OXaaTh AP 1 TXA,, CTUMYNMpyIOLLMe aaresnio 1 arpe-
rauuio TpoMOOoUMTOB, NOAABNATL aKTUBHOCTL (hnbpuHonuaa [41].
MexaHn3Mbl y4acTis KNeTOYHOro M COCYAMCTOrO 3BeHa B OCTa-
HOBKE KPOBOTEYEHMS YCMOBHO Ha3bIBAKOT NEPBUYHBIM COCYANCTO-
TPOMOOLMTAPHBIM FEMOCTa30M.

K nnasmeHHOMy 3BeHy CUCTEMbl remoctasa OTHOCAT KOM-
MOHEHTLI CBEPTbIBAOLLEN, NMPOTUBOCBEPTbIBaKOWEN U ubpu-
HONMTUYECKON cucTeM. KOMMOHEHTLI CBEPTLIBAIOLEN CUCTEMBI
npeacTaBfeHbl Tak Ha3blBaeMbiMK (hakTopaMn CBepTLIBAHNS —

INTRINSIC PATHWAY
/BHYTpEHHUI NyTb

Damaged Surfoce

l

CEPUHOBLIMM NPOTeasaMu, KackagHo akTUBMPYIOWMMI ApyT ApY-
ra, n ux kocgpaktopamu. Co Bpemenn pabot Morawitz (1905) B
npovecce koarynsauuy (CBepTbiBaHMs) BbIZENSIOT PSS KIHOYEBbIX
CTaguin: BbICBODOXAEHME TKaHEBOTO dhakTopa (Mo cTapom Tep-
MWHOMOMMK TKaHEeBOrO TpombonnacTuHa), NpeBpalieHne akTu-
BMPOBaHHLIM TpombonnacTHoM npoTpomouHa (tll) B TpomOUH
(dblla) B mpucyTcTBUM KanbLws, npeBpallexue pubpuHoreHa (¢l)
B ombpuH (dhla) nopg aencTBuem TpombuHa. KackagHas moaenb
koarynsuuu, cdopmmposaBluascs B 60-e rogbl XX Beka, bonee
JeTanbHoO XapakTepuayeT cTagum 3TOro NpoLecca 1 pasrpaHunym-
BaeT Tak Ha3blBaeMble BHYTPEHHMIA (BCE KOMMOHEHTbI KOTOPOro
MPUCYTCTBYIOT B KPOBOTOKE) M BHELUHUIA (@KTUBMPYHOLLMIACS NO-
cTynawwmm n3sHe T®) nytn obpasoBaHNs NpOTPOMOMHA3HOO
komnnekca (puc. 2). 3ta Mogernb BMOMHE NOAXOANT ANs onuca-
HWS MpoLiecca CBePTLIBAHWS KPOBM in Vitro, B YaCTHOCTU B XOL€
nocTaHoBKM nabopaTopHbIx TecToB, Hanpumep MB (npoTpombu-
HOBOro BpemeHu) 1 AYTB (akTMBMPOBAHHOMO YaCTUYHOIO TPOM-
BonnacTMHOBOro BpeMeHu), B CBA3N C YEM aKTyanbHa W no cei
A€Hb.

Kininogen
Kallikrein EXTRINSIC PATHWAY
— 7 T—a /BHEWHMA NyTo
m Xy Trauma
/-’_\ l
EN Xiy
m ‘/"_A\
| ZocH] Xa Vila
- - 44— Trauma
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Prothrombin
a
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/obwmit nyTo
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Fig. 2

KackapHas mogenb koarynsuuu [23]
Cascade coagulation model [23]
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Fibrin

Puc. 3.

Subendothelium

Platelets

—_—
ﬁ e

Endothelium

Subendothelium

KnetoyHas mopgenb koarynsuum (pucyHok B3aT u3 [40]). TF — TkaHeBon ¢hakTop; lla — Tpom6uH; Poly P — nonudocdartbl;

Platelets — Tpom6ouunTbl; Subendothelium — cy6aHpoTenmit; Endotyelium — angotenui

Fig. 3.  Cellular model of coagulation (figure taken from [40])
OpHako NpeAcTaBneHns 0 MexaHu3mMax CBEPTbIBaHMS KPOBM
in vivo B XX| Beke NOABEPIMNCL CEPLE3HOMY NepecMoTpy, cdop-
MMpoBanack kneToyHas buonormyeckas MoLensb koarynsauum [21,
33, 38]. B aT0i1 Moaeny BbIAENSIOT TPU CTaAUKN: UHULMaLWIO, am-
nnndurkaLmio u nponarauuio. B xoge uHMumaLmm oronuBLInecs B
pesynbTaTe NOBPEXOEHUS 3HOOTENNS COCYOUCTON CTEHKM rnag-
KOMBbILLEYHble KNeTku 1 mbpobnacTbl SKCNPEeCCUpyoT TKaHeBOM
thakTop, KoTopblit cBa3biBaeTca ¢ VII daktopom U akTueupyet
ero. Komnnekc T®/Vila npoTeonutuyecku aktusupyet Hebosb-
Wwue konuyectaa IX n X daktopos. ®Xa cBSA3bIBaeTCA Ha NOBEPX-
HOCTM akcnpeccupyrowmx TO-kneTok ¢ Va, obpasys npoTpom-
GUHa3HbIA KOMNeKe, NpeBpallatoLuin NPOTPOMOUH B TPOMOUH.
Ha ctaguu amnnudmkaumm HebonbLuoe KONMM4ecTBO TPOMOWHa,
obpasoBaBLuerocs Ha npegpliayLien dase, akTuBMpyeT Tpombo-
UWTbI, aAre3npoBaHHble K MECTy MOBPEXAEHUS COCYAUCTON CTEH-
kn, a Takke aktusupyet bV, ¢ VIII u pXI, 4to 3ambikaeT netnio
MNONOXMTENLHON 0BpaTHOM CBS3W, T.e. ycunmBaeT 0Opa3oBaHue
TpombuHa. CTagus nponarauuv NPOMCXOAWT Ha MPOKOArynsHT-
HOW MOBEPXHOCTM aKTWUBMPOBaHHbIX TpombouuTos, GoraTon
ocdatuamncepmHom. AktumpoBaHHbIn XI akTusupyet ¢IX,
koTopbli 3aTem akTusmpyeT VIl Ha noBepxHoCTM TPOMBOLKTOB,
obpa3sysi TeHasHbli komnnekc lXa/dVilla, katanuaupytowmi
obpasoBaHue Xa. 3aTem NpoTPOMOMHA3HbIA Komnnekc dXa/

Va KoHBepTUpYeT NPOTPOMOWH B TPOMOMH, KOTOPbLIA, B CBOK
ovepefp, katanusupyeT obpasoBaHue ubpuHa. MapannensHo
BbICBOOOXaeMble aKTUBMPOBaHHbIMM TpoMBoLmMTamu nonugoc-
tatbl (Poly P) MoryT fononHUTeNbHO CTUMYIMPOBATL akTUBALMI0
taktopa XlI, daktopa V u daktopa Xl n uHrnbmposatb nuauc
Tpomba (puc. 3).

CornacHo kneTto4Hoi Guonornyeckon Mogenu, Tak HasblBae-
MbI BHYTPEHHUI NMyTb CAYXUT ANS amnaudukaumu (yeunenus)
BHELLHEro nyTW. BbisiBneHbl Tpu DU3MONMOMMYECKUX TpUrrepa
BHYTPEHHEro nyTW, @ UMEHHO KOMnareH, nuHerHble gocdaTHble
nonmmepsl (nonmdgocdatbl) 1 HENTPOUIbHbIE BHEKNETOYHbIE
nosywwku (NETs) [40]. YyacTve cBepTbiBaloLLen CUCTEMbI B OCTa-
HOBKE KPOBOTEYEHUS YCIOBHO Ha3blBaKT BTOPUYHBIM Koarynswu-
OHHbIM FEMOCTa30M.

[Mpouecc koarynauuy caoepKMBaeTCs NpOTUBOCBEPTLIBAOLLEN
cucTeMon — LenbiM Habopom BenkoB-MHIMBUTOPOB NpoTeas,
NPUCYTCTBYIOLLMX B NnasmMe 1 06yCNOBAMBAIOLLMX OrpaHUYEHHBIN,
nokanbHbIi xapaktep TpomboobpasoBaHus. K HuM B nepsyio
ovepedb OTHOCATCS aAHTUTPOMOWH, renapuHoBbIn kodpakTop I,
WHrMbutop nyT TkaHesoro daktopa (UMT®), C, wHrubutop,
npoTenHbl C u S. 3T Benku cnocobHbl MHIMBUPOBATL KNOYEBbIE
aTanbl kackaga koarynsuuu. IHTepecHo, YTo B akTuBaLun npote-
nHa C BaXHyl0 ponb UrpaeT TpOMOGOMOAYNMH — TpaHCMeMbpaH-
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HbI NPOTEWUH, NMPUCYTCTBYIOLNA Ha SHAOTENUanbHbIX KheTkax.
TpombomogynuH obpasyeT KOMMMEeKC ¢ TPOMOWHOM, KOTOPbIN
akTuempyeT npoTenH C, CBA3aHHbIA C COOTBETCTBYKOLWMM peven-
TOPOM Ha aHpoTenuu. Takum 06pa3om, TPOMBWH CNoNb3yeTcs B
[aHHOM Crny4yae Kak akTUBaTop OLHOMO M3 BaXHbIX KOMMNOHEHTOB
npoTUBOCBepTbIBatoLLE cucTeMbl [40].

Obpatumblit xapakTep Tpombo3a obecneynBaetcs puOpUHo-
NUTUYeCcKon cucTeMOoN. KnoueBbIM KOMNOHEHTOM 3TOW CUCTEMI
ABNSAETCA NnasmuH (prnbpuHonuany), obpasytoLmincsd us nnasmu-
HoreHa. peBpalleHre NnasMmMHOreHa B NnasMuH Katanuaupyer-
CS aKTMBaTOpamMu Mna3MUHOreHa, cpeau KoTopbix Haubonbliee
3HayeHue NpuaaT TKaHeBbIM akTUBaTopaMm nnas3muHorena (t-PA,
u-PA) npogyuupyembIM 3HOOTENWEM, MOHOLMTaMK, Merakapumo-
uutamu. MnasmuH pacwennset ¢ubpuH n dubpuHoreH, B pe-
3ynbTate yero obpasytotes MO (npogykTsl aerpagauun dubpu-
Ha 1 ¢ubpuHOreHa), YacTb U3 KOTOpbIX 0bnajaeT CBOMCTBAMU
BTOPUYHBIX aHTUKOArynsHTOB 1 aHTUTPOMOOTMKOB, B YaCTHOCTU
parmMeHT Y KOHKYPEHTHO WHMMOMpyeT TpoMOWH, parmMeHTbl
D u E Topmo3saT arperaumo Tpombouutos. MMna3mmuH cnocobeH
pacliennaTtb 1 Lenblit pag daktopos csepTbianus: V, VI, XI,
XII, XIll, ®B. lMpouecc obpa3oBaHus NnasmMnHa ypaBHOBELLMBA-
€TCs LEeNbIM pALOM WHIMOUTOPOB. K HUM OTHOCATCS MHTMBUTOPSI
akTuBaTopoB nnasmuHoreHa (MAM-1, WAM-2, WAT-3), obpasyto-
LUMECs B GHAOTENUM, rMaaKOMbILIEYHbIX KneTkax, TpomboumTax,
W MHIMOUTOPbI HEMOCPEACTBEHHO CAaMOrO0 Mia3MuHa, BaXHERLLUM
3 KOTOPbIX SBMSETCS O,-aHTUMIA3MUH, NPOAYLMPYEMbIA neye-
Hbto [23].

OBLUMUE NPEACTABNEHUA O NATOMEHE3E
FEMOCTA3OMATUWA. OCHOBHBIE MPYMMbI
FEMOCTA3OMATUN

B cucteme remoctasa bnarogaps MexaHu3mam CAEPXeK 1
NpOTUBOBECOB B (DU3NOMOTMYECKUX YCMOBUSX MOLLEPKMBAETCS
AUHaMuyeckuin banaHc Mexay MexaHu3mamu, y4acTBYHLWMMM B
OCTaHOBKe KPOBOTEYEHUS (MepBUYHbIN 1 BTOPUYHBIN rEMOCTas),
W MexaHu3mamu, 0ByCroBnMBaKWMMN TPOMOOPE3UCTEHTHOCTb
(Ha3oBeM KX yCMOBHO aHTUremocTas). HapyweHue atoro 6anaH-
ca W NexuT B OCHOBE remocta3onatuit. MpuHUMInansHO MOXHO
BbIJENUTb TPW BapuaHTa HapyLleHunit banaHca B CUCTEME remo-
cta3a. lNepBblii BapUaHT NpefcTaBneH COCTOSHUAMM, MPU KOTO-
PbIX MeXaH13Mbl OCTaHOBKY KDOBOTEUEHMS MO Pa3HbIM NPUYMUHAM
OKa3blBalOTCA HELOCTATOYHBIMW MO OTHOLLEHWIO K MexaHu3mam
TPOMOOPe3nCTEHTHOCTU. PesynbTaTom Takoro gucbanatca sBns-
€TCH CKIOHHOCTb K MOBbILIEHHON KPOBOTOUMBOCTM — remopparm-
yeckne guaTesbl — | rpynna remoctasonaTtuii. BTopoi BapuaHT
npeacTaeneH 60MbLLION rPyNMNoN HAaCNeACTBEHHbIX U NPUoBpeTeH-
HbIX pacCTPONCTB, NPY KOTOPbIX MEXaHW3Mbl TpOM600Opa3oBaHus
npeobnapaloT Haf MexaHu3mMamu TpPOMBOPE3NCTEHTHOCTN. Takue
COCTOSIHUSA, XapaKTepW3YKLLMECS MOBbILIEHHON CKMOHHOCTb
k Tpom6006pa3oBaHuio, HasbiBalT TPOMOOMUIMYECKUMM CUH-
Aapomamu. Ecnm 6bl cuctema remocTasa bbina ctaTuyeckon, To
BapuaHTbl remocTasonatuit aTum 6bl 1 ncyepnbiBanuc. OgHako
B YCMOBMSX AMHAMMYECKO CUCTEMbI BO3MOXEH TPETWI BapuaHT

pucbanaHca, CBOEro poga «Kadenu», npy KOTOPOM Ha MepBoi
hase HanaHc NaTonorMyecky CMeLLaeTCcs B CTOPOHY MEXaHU3MOB
TpomMB0o06pa30BaHns C N3BbITOUHBIM HEKOHTPONMPYEMbBIM FeHe-
panu3oBaHHbIM 006pa3oBaHMeEM TPOMOOB B COCyAaX PasfnyHbIX
obracteli, a Ha BTOpoi (hase HabniogaeTcs CMeLleHne paBHo-
BeCHsi B MPOTMBOMOMOXHOM HanpaBfieHun ¢ pa3BUTUEM NaTono-
rmyeckoro aeduumta (B pesynbTtare n3bbITOMHOro NoTpebneHus)
TpomMBoLnTOB, (PaKTOPOB CBEPTHIBAHWS, BCNEACTBME Yero y na-
UMeHTa HabnaaeTcs MoBblEHHAs KPOBOTOUMBOCTL (puc. 3).
Obuwee HasgaHwe Il rpynnbl remoctasonatuini — Tpomboremop-
paruyeckuii cuHapom. Hanbonee yacTeiM npuMepom 3TOro Bapu-
aHTa remoctasonatuit aensietcs IBC — cMHAPOM ANCCEMUHMPO-
BaHHOTO BHYTPUCOCYAMCTOrO CBEPTHIBAHNS KPOBMU.

PaccmoTtpumM Heckonbko nogpobHee kaxaylo W3 Bblllenepe-
YNCIEHHBIX OCHOBHBIX TPEX rpynmn remoctasonaTtui.

KPATKAA OBLLAA XAPAKTEPUCTUKA
FEMOPPAIMYECKUX OUATE30B

'emopparnyeckue auatesbl XapakTepusyloTCsi NOBbILEHHON
CKMOHHOCTBI K KDOBOTEYEHWSIM U MOTYT Pa3BUTLCS B pe3ynbTaTte
naToNorM4ecknx OeeKToB B PasfnyHbIX 3BEHbAX CUCTEMbI re-
MOcCTa3a: CoCyancTOM, KIEeTOYHOM W nna3meHHoM. 'emopparnye-
Cckue anaTtesbl, 06ycnoBneHHble fedekTamm COCYANCTOro 3BeHa,
Ha3blBalOT Ba3onaTWsMK, KNETOYHOro 3BeHa — TpombouuTona-
TUSMW 1 TPOMOOLMTONEHUAMM, NNA3MEHHOTO 3BEHa — Koaryno-
natuamu. o 3TMONOrMM TpU BbllEHA3BaHHbLIE BUAA remopparu-
YEeCKMX AMaTe30B MOryT ObITb HACMEeLCTBEHHbIMU U NpUoBpeTeH-
HbIMW. B pamkax ogHOW nekuyun HeBO3MOXHO NoApOo6HO onucaThb
NPUYKHBI N MEXaHWU3MbI BCEX 3a00MeBaHMI, XapaKTepH3yHoLLMXCs
MOBbLILIEHHOM KPOBOTOUMBOCTLIO. OCTaeTcsl BO3MOXHOCTb OXa-
paKTepu3oBaTb HEKOTOpble Hanboree akTyanbHble MeXaHW3Mbl
MopaxeHnsi COCyA0B, TPOMOOLMTOB, CBEPTHIBAIOLIEN CUCTEMbI
KpoBM.

Cpeou MexaHu3moB, MOBPEXAOLLNX COCYAUCTYHO CTEHKY U
Nexallux B OCHOBE reMopparsyeckux BackyInToB, pacnpocTpaHe-
Hbl UMMYHOMNAaToONorMyeckue. B pesynbtate A4eMCTBUS NPOBOLMPY-
foLmx hakTopoB — GakTepuanbHbIX, BUPYCHbIX, NEKAPCTBEHHBIX
aHTUreHOB — B OPraHW3me npeapacnonoXeHHbIX 60mnbHbIX dop-
MUPYIOTCS UMMYHHbIE KOMMMEKChI, OTKNaAblBaloWmecs B MUKPO-
COCyAax KOXM, MOYEK, KENyAOoYHO-KULLIEYHOTO TpakTa W Apyrux
obracteit. AIMMyHHbIE KOMMMEKCb CMOCOBHBI aKTUBMPOBATH CUC-
TEMY KOMMMEMEHTA U Bbl3blBaTb BOCNANEHNE COCYANCTON CTEHKM
C pa3BUTMEM KPOBOTOUMBOCTU. IMEHHO 3TV MeXaHU3Mbl nexat B
OCHOBE BeCbMa pacnpocTpaHeHHol y aeten bonesnu LeHnei-
Ha-TeHoxa (MH(EKLMOHHO-anNeprniecknii KanumnspoOTOKCUKO3),
KIMHUYECKM NPposBRAOLLEeNCs nypnypon — auddysHON, Mesko-
TOYEYHON, remMopparuyeckor Cbinblo. Hapsay ¢ cocydamu Koxu
MOXeT NnopaxaTtbCs MUKPOLIMPKYNSTOPHOE PYCIo MOYek, Xenyaoy-
HO-KULLIEYHOTO TpakTa, OKONOCYCTaBHbIX obracTei [28].

Kpome uMMyHONaTONOrMYecknx MeXaHW3MOB K MOBpexie-
HWUIO COCYAMCTON CTEHKM MOXET NPUBOAUTL U LENbIV psig ApYruX
(paKTOPOB: MOBbILIEHNE KPOBSIHOTO aBMeHns, HapyLleHne MeTa-
Bonnama, npsimMoe noBpexaatollee AeNCTBUE TOKCMHOB, MH(EK-
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LMOHHBIX areHToB, nekapcTs, AeULUT BUTAMWUHOB, B 4aCTHOCTU
peduumut ButamuHa C (umHra, unu ckopbyT). ButamuH C Heob-
XOAMM L1151 NOCTTPaHCNALMOHHON MoaMdMKaLmv konnareHa (rua-
POKCUNMPOBAHWS MPOSIMHA 1 N3nHa). KonnareH urpaeT BaxHyto
ponb BO B3aUMOZENCTBUM TPOMBOLIMTOB C COCYAMCTON CTEHKOI B
XOf€ TaK Ha3blBaeMOoro CoCyanCcTo-TpOMOOLMTAPHOrO reMocTasa.
[edeKT konnareHa NPUMBOANT K MOBLILLEHHOW KPOBOTOUNBOCTM.

HacnencteeHHble AedhekTbl konnareHa npu cuHapome Anep-
ca-[laHno v cuHgpome MapdaHa Takke MOryT COnpoBOXAATHCS
CKMOHHOCTBI0 K KpoBOTeYeHusM. Hanbonee pacnpocTpaHeHHOW
HacneLCTBEHHON Ba3onaTuel, COMPOBOXAALLENCS remopparu-
YeckuM cuHapomMom, sensietcs bonesHb Ocnepa—-Bebepa-Pexato
(HacnepcTBeHHas remopparuyeckas TeneaHrnaktasus) [23, 27].
B ocHoBe 3aboneBaHns B nopaBnsiolem GOMbLIMHCTBE Cryya-
€B NeXNT JedheKT reHoB, PacnonoXeHHbIX B XpoMocomax 9 u 12,
KOOMPYIOLLMX TIIMKOMPOTEUH MemOpaHbl 3HAOTENUS 3HLOTMUH
(1-# Tvn) n 6enok ACVRL 1 (paHee ALK-1) (2-# tvn), koTopble
yyacTByloT BO B3anmogeictBun ¢ TOPB (TpaHchopmupytowwymi
taktop pocta B). B pesynbrate y 60nbHbIX HabntopawTcs ae-
(heKTbl COCYANCTON CTEHKM C AunaTaumen KanunmnspoB U BEHyN,
o0Opa3oBaHWeM TeneaHrmakTaswin, apTepuOBEHO3HbLIX LUYHTOB,
BbICOK/M PVCKOM pa3pbiBa COCYAUCTON CTEHKM M KPOBOTEYEHNN.
Y BonbwuHcTBa nauneHToB (90% cnyyaes) HabnwAaKTCS HOCO-
Bbl€ KPOBOTEYEHMS 13 NATONOMYECKN pacLUMPEHHbIX AedeKTHbIX
COCYZOB CNM3MCTO 0Bonoykm Hoca. Kpome Toro, mMoryt mnopa-
xatbesa cocympl koxu (75%), nerkux (33-50%), nevenn (30%),
XEnyaoYHo-kuweyHoro Tpakta (15%), LeHTpanbHOW HepBHOW
cuctembl (5-23%) [24].

[deduuut konuyectsa (TpomboLUTONEHUS) 1 AeEKTbI Kade-
cTBa (TpombouuTonaTum) TPOMOOLMTOB nexaT B OCHOBe 0onb-
LUMHCTBA remopparuyecknx guate3os (2o 80%, no gaHHbIM bap-
karaHa 3.C.) [3]. MpuHYMNManbHO TPOMOOLMTONEHUM MOTYT BO3-
HWKHYTb B pe3yrbTaTe MOBbLILUEHHOMO paspyLLeHus TPOMBOLNTOB
n/vnu nx NpeaLLeCcTBEHHNKOB — MErakapuoLMTOB, MOBbILIEHHOTO
noTpebneHuns TpoMoboLMTOB B X0ae TPOM600bpa3oBaHusi, CHUXe-
HWS1 NPOAYKLMM TPOMOOLIMTOB B KOCTHOM MO3re (Hanpumep, npu
annacTNyeckon aHeMuu), KPOBOMOTEPH, CEKBECTpaLMM TpoMbo-
LMTOB B ceneseHke [23].

Hanbonee pacnpocTpaHeHHbIMM SBISKOTCS TPOMOOLMTONEHUN
paspyLleHusi, 0byCroBneHHble MMMYHONATONMOMMYECKUMI MeXa-
HU3Mamu. Y B3pocnbiX Hanbonee TUMMYHOM HOPMOI MMMYHONa-
TOMNOrMYeckoi TpomboumToneHnn sensietcs 6onesHb Bepnbroga
(XpoHWyeckas UMMyHHasi TPOMBoLMTONEHUYeckas nypnypa), YaLle
nopaxatowias xeHwuH 20-30 neT. Mo cyTtu, 6onesHb Bepnbroca
SBNSETCS ayTOMMMYHHbIM 3aboneBaHueMm, korga B opraHiname na-
LIMEHTOB MO He BMOSTHE NOHSATHBIM MpUYMHaM 0bpasyTcs aHTuTe-
na K HopmarbHbIM aHTUreHaM Ha MOBEpPXHOCTM TPOMGOLMTOB, B
yacTHocTm Kk peuentopam arperauuu GPIIb/Illa. TomeyeHHble aH-
TUTENaMW TPOMBOLMTLI ANMMUHUPYIOTCS B Cene3eHke, BO3HUKAET
Txenas TpomboLuToneHns (MeHee 10-20x10%n), conpoBoxaa-
foLLasiCsl HOCOBLIMM 1 JKEJTYA0YHO-KMLLIEYHBIMI KPOBOTEYEHUSIMM,
MeHopparvsiMm1, NeTexusiM1 1 9KXMMOo3ami Ha Koxe.

Y peTel Takke HEPeaKo BCTPeYaeTCcs MMMYHHas Tpombouu-
TOMEHMs], BO3HMKAIOLLAs YacTo MOCIEe MEePEHECEHHbIX BUPYCHBIX

WHGeKLMI (KpacHyxa, BeTpsiHas ocna, rpunn), BakLuHauum, npue-
Ma NeKapCTBEHHbIX MPenapaToB (XMHWH, XMHWAWH, Mpenapathl 30-
noTta, renapux). B otnnume ot Gonesnn Bepnbroda, B gaHHOM cry-
yae B opraHuame 6onbHOro pebeHka BbipabaTbiBalTCA aHTUTENa
NPOTUB BUPYCHBIX W APYruX reTepoaHTUreHoB, ancopbrupoBaHHbIX
Ha NoBepxHOCTU TpomBoumToB. lockoNbKY aHTUrEHbI BUPYCOB CO
BPEMEHEM 3MMMMHUPYIOTCS, MMMYHHAsi TpombouuTOneHMYeckas
nypnypa y getenn B 80% cnyyae npoXOAUT CMOHTaHHO B TeYEHME
2 mecsueB [23]. IMMyHHblE TPOMOOLMTONEHUM MOTYT BO3HUKHYTH
1 BHYTPUYTPOBHO y pebeHka npu aHTUreHHOW HECOBMECTUMOCTM
TPOMOOLMTOB MaTepm 1 Nnoaa (M30NMMYHHbIA BapWaHT) Unn y Ma-
Tepu ¢ 6oneaHbio Bepnbroda (TpaHCMMMYHHBIA BapyUaHT).

BaxHbIMM MexaHW3mMamu TpombouuTOnaTWi SBASITCA Ha-
CNeLCTBEHHble AeEKTbI TEX U UHBIX CTPYKTYPHBIX KOMMOHEH-
TOB, y4acTBylolWwux B TpoMOGOLMTApHOM remocTase. YuuTbiBas
CMOXHOCTb CTPOEHUst TpombouuToB, HabnogaeTcs [OCTaTOMHO
Bonbluoe pasHoobpasne HacnencTBeHHbIX AedekToB. Cambim
pacnpoCTpaHeHHbIM HacNeACTBEHHbIM 3aboneBaHneM, NpUBOAS-
LM K pacCTpOWCTBY He TOMbKO TPOMBOLMTApHOTO, HO U Koary-
NSALMOHHOTO remocTasa, aensetcs 6onesHb BunnebpaHga. B oc-
HOBe 3TOro 3aboneBaHus nexat AedekTbl reHa, pacnonoXeHHo-
ro B xpomocome 12 u kogupymowero ®B. ®B cuHTesmpyetcs B
SHOOTENUU 1 MerakapuouuTax, UMeeT CMOXHOe MynbTUMEPHOE
CTPOEHMWE 1 y4acTBYET B NpOLLECCax HayanbHoW aareann Tpombo-
UMTOB K cy63HOOTENManbHoMy KonnareHy, urpas porb agantepa
11 B3aUMOAENCTBYS, C OGHOW CTOPOHbI, C KOMareHoM, ¢ Apyron —
¢ peuentopamu GPIb-V-IX Ha noBepxHocTu TpomboLnToB. Kpome
Toro, ®B cBsisbIBaeTCs ¢ Luupkynupyowmm aktopom VIlI, ctabu-
NN3Npys ero 1 nokanusys B MECTe akTUBaLMK1 MeXaHU3MOoB 0CTa-
HOBKI KpoBOTeYeHus1. Mpyu pasHbix dhopmax Gonesnn Bunnebpan-
Aa BO3MOXHbI CHUXeHWe obuiero konuyectBa ®B (BcTpeyaetcs
B 70%) vnn kayecTBeHHble AeeKTbl pas3nnyHbiX gomeHoB OB,
obycnosnueatowe pasHoobpasHble COOTHOLUEHMS HapyLeHWs
TpOMBOLMTAPHOTO 1 KoarynsaumuoHHoro remocrasa. 1o cytu, aToT
BapuaHT reMopparsyeckoro guatesa sBMSeTCS KOMOMHMPOBaH-
HbIM C 3NeMeHTaMu Bas3omaTuwi, TpombouuTonaTu, koarynona-
T [3, 6, 22, 23].

/3 uHTepecHbIX HacnegcTBEHHbIX TPOMBOLMTONATUI HYXHO
OTMETUTb CUHAPOM bepHapa-Cynbe, XapakTepuaylowuics ae-
tektom peuentopoB agresun — GPIb-V-IX, u TpombacTeHuto
[MaHuMaHa, BbI3BaHHYK OedeKTOM peLenTopoB arperauum —
GPIIb/llla. OnucaHbl HacnefcTBeHHble AedekTbl U geduuuT
0-rpaHyn (CMHAPOM CepbiX TPOMOOLMTOB), AedULNT MAOTHBIX
rpaHyn (npu cuHgpomax epmaHckoro-Tlyanaka, Yeamaka—Xura-
cu, Mpucuennu), gedektsl doconunugos membpaHbl Tpom6o-
uuToB (cuHopom CkoTT) v ap. [26, 35].

MpuobpeTeHHble TpomGouMTONATMM MOrYT BO3HWKATL Ha
(hoHe ypemuu, napanpoTEMHEMUIA, MPUEMA NEKapCTBEHHbIX Mpe-
napatoB. Knaccuyeckum npumepom sBnsieTcs TpombouuTona-
TUSI, Bbl3BaHHas NpuemMoM acnupuHa. AcnupuH brnokupyet LIOT
(UnknooKkeureHasy), BCIEACTBIME YEr0 CHUXAETCs CUHTE3 TxA, B
TpomBoLuTax, 4TO B CBOW OYepedb NPUBOAMT K CHUXEHWIO Ce-
KpeLmn CoaepXMMOro rpaHyn TpoMOOLMTOB M K CHUKEHWIO arpe-
rauum.
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[MopaxeHns cBepTbIBAKOLLEN CUCTEMbI KPOBM — Koaryrona-
T — 00YCMOBNEHbI NMPEXAE BCETO HACNEACTBEHHLIM M Nprobpe-
TEHHBIM JednunToM (HaKTOpOB CBEPTHIBAHUS WMW HapYLIEHWNEM
UX akTmBHOCTU. Cpean HacnencTBEHHbIX KoarynonaTuii Hambo-
nee 4acTo BCTPeYatoTCs, Hapsdy C yxe ynoMmsHyTon Bbilwe 60-
nesHbto Bunnebpanaa, remodunum A n B, xapaktepuaytoLyecs
peduumtom ninnn Hapywenuem aktueHocTu VIl n IX daktopos
CBepTbIBaHNS cooTBeTCTBeHHO. ObBe remodmnum Hacnepytotes
Mo peLecCUBHOMY CLIENMEHHOMY C X-XPOMOCOMOM TUMY W KAWHM-
YecKku NPOSIBMAKTCSA BECbMA XapaKTepHbIM reMaTOMHbIM TUMOM
KPOBOTOYMBOCTY C NpeobnafaHneM KpOBOW3MUSIHUIA B KPYMHbIE
CycTaBbl KOHEYHOCTEN (remaTpo3bl), NOA KOXY 1 B MblLuLbl [3].

OpHoit M3 Hanbonee 4YacTbiX MPUYMH MPUOBPETEHHBIX KOa-
rynonatuit senseTcs Aeuumut BuTamuHa K. 3T0T BUTaMuH OT-
HOCUTCS K KMPOPacTBOPUMbIM, NOCTYNaeT B OpraHu3Mm C NuLlen
(3eneHb, OBOLUM, TOBSXKbS MEYEHb, KYPUHOE MSACO), a TaKkKe
obpasyeTcs HopmarnbHOM Mukpodnopoi kuweyHuka. OH Heob-
X0AMM Ans 0BpasoBaHNs akTUBHbIX (HaKTOPOB CBEPTbIBAHMS X,
IX, VII, ll, a Takke aKTMBaLMM aHTUKOArynsHToB npotenHos C
u S. MexaHuam ButamuH K 3aBUCUMOI aKTMBALMM 3aKniovaeTcs
B Y-kapOOKCMNMPOBaHUM OCTATKOB [MyTaMWHOBOW KCMOTbI 9THX
Benkos, YTo Heobxogumo Ans ux cessbiBaHus ¢ Ca u gocdo-
nunugamu MembpaHbl TpomMbouMTOB U dHAOTENUS. HegocTaTok
BuTamuHa K B opraHuame nauueHTa MOXeT ObiTb CBSI3aH C 9H-
TEPONATUSMU U KMLLIEYHBIM AMCOAKTEPMO30M, HApYLLEHWEM Xen-
4eoTaeneHust u BoNesHAMU NeYeHn 1 NOLKEeNyA0YHON Xenesbl,
neyveHnem aHTUKoarynsHTamMmmn HenpsIMoro AencTams [22].

lMopaxeHns neveHn — BTOpas Hambonee 3HayMmast npuYMHa
npuobpeTeHHbIX KoarynonaTuit. MockonbKy B NEYEHW CUHTE3UPY-
eTcs BONbLUMHCTBO (DAKTOPOB Koarynsiyuy, renatonatim mMoryT
NPMBOLAUTL K AeULNTY He TOMbKO K-BUTaMMH3aBMUCUMBIX (akTo-
poB, HO U Uenoro paga apyrux — V, 1, X1, XIlI.

Hapsgy ¢ nopaxeHueMm CBEpTbIBaKOLLEN CUCTEMbl KPOBU K
MOBbILUEHHOW KPOBOTOUUBOCTI MOTYT NPUBECTU HACNEACTBEHHbIE
1 npuobpeTeHHble AedekTbl PUOPUHONUTUYECKOW CUCTEMbI, B
YaCTHOCTU HaCNeACTBEHHbIN AeduUNT O,-aHTUNNa3MKHa, 13bbl-
TOYHOE 06pa3oBaHWe akTMBaTOPOB MIA3MWUHOTEHa, HeLocTaTou-
HOCTb MHAKTMBALW aKTMBATOPOB NnasMuHoreHa [23].

KPATKAA OBLLAA XAPAKTEPUCTUKA
TPOMBO®UNNYECKUX CUHAPOMOB

Tpombohunum — HacneacTBEHHbIE U NPUOBPETEHHbIE HapY-
LUEHWs CUCTEMbI reMoCTa3a, XapakTepuaytoLLmecs npegpacmnono-
XEHHOCTBK K M3DbITOMHOMY, peuuanBupyloemy Tpomboobpa-
30BaHMI0, KOTOPOE MOXeT OCMOXHATBCS 06Typaunen cocynos
C pasBUTMEM MLIEMUM U MHDAPKTOB OpraHoB (ecnu Tpom603
npon3oLLen B apTepuanbHOM pycrie) 1 BEHO3HOTO 3acTost (ecrnu
Tpomb03 Npou3oLLen B BeHax), a Takke Tpomboambonueii, B ToM
uncrne Hanbonee rposHbIM ee BapuaHToM — Tpomboambonven
neroyHon aptepun (TINA). [Ins noHMMaHUS MEXaHW3MOB TPOM-
Bodhunuin HenpexoasiLee 3Ha4YeHne UMEET Tak Ha3blBaeMas Tpu-
ana Bupxosa, cdopmynuposaHHas eule B XIX Beke. CornacHo
9TON Tpuage Ans 3anycka npolecca TpomboobpasoBaHus Heob-

XOAMMO Hanuuue xoTst 6bl OAHOTO W3 TPEX YCMOBMWIA: NOBPexXzae-
HWe COCYANCTOI CTEHKM, N3MEHEHUE COCTaBa KpOBW U U3MEHEHME
Xapaktepa KpoBOTOKa. B OCHOBe MexaHW3MOB Tpombodunui
BCerfa nexuT LeiCcTBAEe OBHOTO MMM HECKOMbKWX (haKkTopoB 13
3TOW Tpuaabl. BUaHbIN 0TeYECTBEHHDIN UCCNeaoBaTenb remocTta-
sonatui 3.C. bapkaraH B 3aBUCUMMOCTY OT MPUYMH U MEXaHU3MOB
Bblgensiet 10 rpynn TpoMBopUINYECKUX CUHAPOMOB [4].

B nepsylo rpynny BKMOYEHbI Tak Ha3blBaeMble reMOpeoso-
rnyeckve opmbl, MPW KOTOPbIX HAKMOHHOCTb K TPOMB0oO6pa3o-
BaHW0 00yCroBneHa crylleHmMem KpoBH, kKak To BblBaeT, Hanpu-
MEp, NPY UCTUHHOW NOAMLUTEMUN.

Bo BTOpyto rpynny BKMOYEHbl TPOMOBO(UNNM, BbI3BAHHbIE
YBENMYEHUEM KONMYECTBa TPOMOOLIMTOB U/MMM MOBBILLEHNEM UX
AAre3nBHbIX 1 arperayyoHHbIX CocoBHOCTEN. YBENNYEHE Konu-
yecTBa TPOMBOLUUTOB — TPOMOOLIMTO3 — MOXET ObITb NepBuy-
HbIM (3CCEHLMaNbHbIA TPOMBOLMTO3) 1 BTOPUYHBIM PEAKTUBHGIM,
Hanpumep MpwW OCTPbIX U XPOHUYECKMX MHeKumsX. MoBbIeHne
afre3vBHbIX W arperauuoHHbIX CBOWCTB TPOMOOLMTOB MOXET
ObITb HACneOCTBEHHbIM (CMHAPOM «BSA3KUX» TPOMOOLMTOB) W
nprobpeTeHHbIM (Npu caxapHom auabete). Aaresus u arperauus
TPOMOOLMTOB MOXET MOBbLILLATLCA U BCNEACTBUE TUNEPNPOAYK-
LMK UNK HepocTaTouHoM gerpagauun OB [8].

B tpeTbto rpynny Bownu ¢opmbl, 0byCrNOBEHHbIE Hacned-
CTBEHHbIM M NPUOBPETEHHbIM fedULNTOM aHTUKoarynsHTos: AT
(aHTMTpOMOUHA), npoTenHoB C n S, UMNTO.

K yeTBepTON rpynne oTHOCAT hopMbl, 00YCNOBNEHHbIE rMnep-
NPOAYKLMEN 1 aHOManusamm pakTopoB cBepTbiBaHus. Cpeau aTnx
BWAOB NaTonorin Hanbonee YacTo BCTPEYaeTCs Tak HasbiBaeMas
myTauus fleneH — HacneAcTBeHHas aHomanus V caktopa, npu
KOTOPOW OH CTAHOBUTCS PE3UCTEHTEH K MHIMOMpYIOLLEMY [EeACT-
BUO npoTenHa C, BCNEACTBUE YEro MaToNornyeckn yCUnnMBaeT-
€S Kackag koarynauuv [27]. Ha BTOpOM MecTe Mo 4actoTe CTOUT
HacneacTBeHHO 00yCnoBneHHbIN M30bITOUHbIN cuHTES |l hakTopa
CBEPTbIBAHNS — NPOTPOMOUHA.

B natyio rpynny Tpombocpunuii 3.C. BapkaraH Bkntounn na-
TONOTUM CUCTEMbI TEMOCTa3a, 00YCIOBNeHHble HacNeACTBEHHbIM
W MPUOBPETEHHBIM CHUXEHMEM (PMOPMHOMM3A, BbI3BAHHBIM He-
JOCTaTouHON npoaykunen sHgotenuem TAI unu noBbILUEHHOM
npoaykumen VTAI.

K wecroit rpynne oTHocAT meTabonnyeckue Tpombodunum,
BO3HUMKalOLLME MpU aTepocknepose, caxapHom AuabeTte, runep-
romoyucTenHemmn. 3gecb BedylwuM MEXaHW3MOM  SIBMSeTcs
ONCYHKUNS SHAOTENWS, COMPOBOXAAMOLIASACH CHUXEHWEM ero
Tpombope3ancTeHTHOCTM [5, 18].

B cembMyto rpynny BKIOYEHbI ayTOMMMYHHbIE TPOMBOGHNNK,
CPEAM KOTOPbIX BeAyLLee MecTo 3aHNMaeT aHTUOCHONMUNUAHBIA
CUHAPOM. OTOT CMHOPOM BCTPEYaeTcs Mpy CUMCTEMHOW KpaCHOW
BOJTYaHKE, XPOHUYECKMX BUPYCHbIX MHADEKLMSX, NTMMAOMax 1 Xa-
pakTepu3yeTcs 06pa3oBaHneM B opraHuame nawueHToB 6onbLLO-
ro KONMYecTBa ayToaHTUTEN K choconunuaam MemobpaH KneTok
SHOOTENMS, aKTMBMPOBAHHbIX TPOMOOLMTOB, MOHOLMTOB. B pe-
3ynbTaTe BO3HMKaeT aucbanaHc B cucTeMe remoctasa, B 75%
CnyyaeB nposiBRswoLmincs Tpombodunvei, B 25% — noBbILEH-
HOW KPOBOTOUNBOCTHHO.
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K BoCbMOI1 rpynne OTHOCAT napaHeonnacTuyeckue Tpomoo-
cunum, conpoBoxaarLLme oHKonoruyeckue 3abonesanns. B na-
TOreHe3e NapaHeonIacTUYECKMX TPOMOOMDUAMIA BaXHYK POb
UrparvT MexaHu3Mbl, CBA3aHHbIE C HapylleHWeM OonyxosieBbIMU
KneTKkamm CTPYKTYPHOR W (hyHKUMOHAMbHON LenoCTHOCTH 3HAO-
TENWSI; aKTMBaLMEN OMyXoneBbIMW KneTkamu TpoMOOLWTOB; no-
BbILUEHHBIM CHHTE30M OMYyXONbK NPOKOArynsHTOB U MHIMBUTOPOB
(hnBpuMHONM3a; NPOKOArynsAHTHON aKTUBHOCTBI) MPUCYTCTBYHOLMX
B 30H€ Onyxonu Makpodaros [13].

B neBsATyI0 rpynny BKIOYEHbI ATPOreHHbIE TpomMBodunuu, Ha-
NpMMep BbI3BaHHbIE MPUEMOM FOPMOHArbHbLIX KOHTPaLenTMBOB.
OCTporeHbl, BXoAsALMe B COCTAB 3TWUX MpenapaTtos, YBENMYnBa-
0T CMHTE3 Lenoro psga daktopos ceeptbiBaHus (I, V, VII, IX,
X, XI) [15].

B pecatyto rpynny Bownu TpombGogunnM, BO3HUKLIKE Npu
COYETAHWM HECKONMbKUX M3 BbILEHA3BaHHbIX HapyleHuir. Ha-
npuMep, NPUMEM FOPMOHANbHBIX KOHTPaLEenTMBOB MaLMEHTKON C
MyTauven JlegeHa noBbiWAET pUcKk BEHO3HOro Tpombo3a B 30—
35 pags, Torga kak cama no cebe mytauus JleigeHa nosbiwaet
puck Tpombo3sa B 3-7 pas [15, 27].

KPATKAA OBLLAA XAPAKTEPUCTUKA
TPOMBOIrEMOPPAIMYECKOIrO CUHAPOMA

B n3yyeHun TpomboremMopparm4eckoro CMHApoOMa NpruopuTeT
NPUHAANEXNUT OTEYECTBEHHBIM MCCNELOBaTENAM, NPEXAe BCETO
M.C. Mayabenu ¢ konneramu 1 nocnegoBaTensMu, Npoaenas-
WK1MK, HaumHas ¢ 60-x rogoB XX Beka, OrpoMHyto paboTy no
paclndpOBKE €r0 MEXaHW3MOB 1 B MONHOA MepPe OLEHWUBLUMMU
obwebronornyeckoe n 06LLEeMEANLIMHCKOE 3HAYEHME STOrO naTo-
noruyeckoro npouecca [3, 14].

Tpomboremopparuyeckuin CUHAPOM MPeACTaBneH B KMWHK-
4eckoW MpakTWKe LenbiM psAoM MaTonori, B MepByk oYepenb
[OBC-cuHgpomom,  TpomboTMYeckod  TPOMOOLMTONEHUYECKO
nypnypoi, remMonnTUKO-ypEeMUYECKUM CUHAPOMOM, renapuH-mH-
AYyUMpOBaHHON TpomboTUYeckon TpomboumuToneHuen u ap. He-
koTopble 3a60neBaHNsl, OTHECEHHbIE B AaHHO NEKLNN K OpYrM
BMOaM remoctasonaTuii, Hanpumep GonesHb LeHneiHa-TeHoxa
1 napaHeonnacTuyeckne TpomMboduImMm, No CBOEMy NaToreHesy
TaKKe TArOTEIT K TpoMGOremopparnieckomy cuHapomy [22, 27].

Tpomboremopparuyeckuin CUHAPOM XapakTepusyetcs as-
HbIM TOTamnbHbIM AMHAMUYECKUM AUCOanaHCOM BO BCEX 3BEHbSIX
CUCTEMbI TEMOCTa3a, KOTOPbIA MOXHO yNofobuTb packaunBaHuio
kayenen (MasiTHUKA), Korda BCe MOMbITKA OpraHu3Ma (a uHoraa
1 Nevallero Bpaya) ctabunuanpoBaTb CUTyaLuio B BOMbLUMHCT-
Be Cny4yaeB NpuBOLAT K elle Bonblied amnauTyae packavnsa-
HUa (puc. 4).

[MycKOBbIM MexaHW3MOM Tpomboremopparnieckoro CUHAPoOMa
SBMAETCA rUnepaKkTBaLms 3K30- U 3HAOTEHHbIMU (hakTopamu oa-
HOMO 13 3BEHbEB CUCTEMbI reMocTasa (KoarynsiyyoHHOro, TPOM-
foumMTapHOro, COCyaMCTOro), NPUBOASLLAs K pacnpoCTpaHeHHo-
My, HenokarbHOMY, HEKOHTPONMpyeMoMy Tpom6006pa3oBaHuio.
Mpn 3TOM ecTECTBEHHbIE SHAOrEHHble MexaHW3Mmbl (Tpombope-
3UCTEHTHOCTb COCYAUCTOM CTEHKW, MHTMOUTOPbI CBEPTbIBaHUS,
nbpuHonuTUYECKas cuctema), obecneynBaroLLme NOKamnbHbIN
1 obpaTuMbIil XapakTep TpoMb03a, OKka3blBaOTCH HECOCTONATESb-
HbIMU. 130bITOYHOE pacnpocTpaHeHHoe TpoMboobpa3oBaHue
NPUBOAUT K XapakKTEpHbIM NOCAEACTBUAM — WLLEMUYECKAM MO-
BPEXAEHNAM Pa3NNYHbIX OPraHoB, MOMMOPraHHON HeJoCTaTOYHO-
cTu. B nocneaytlyem mexaHuambl TpoM600bpa3oBaHms UCTOLLa-
t0TCS, BO3HMKAET TaK HasblBaemasi koarynonatusi notpebneHus,
xapakTepusytowlasics TpombouuUToneHnen, AeduUUTOM hakTopoB

®aza runepxoarynayum/Hypercoagulation
phase

femocras  msbomosno
axmsuposan/Hemostas
is is overactivated

=1

®aza runokoarynauyuu/Hypocoagulation
phase

Puc. 4. [ucbanaHc B cucTeme reMmocTasa npu Tpomboremopparnieckom CUHAPOMe

Fig. 4.

Imbalance in the hemostasis system in thrombohemorrhagic syndrome
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CBEPTLIBAHNS, aKTUBaLMEN PUOPUHONUTUYECKON CUCTEMBI U KNK-
HWYECKM NPOSBMSIOLLAACS KPOBOTOUMBOCTLH. TakoBa obLuas kap-
TUHa TpombBoremopparnyeckoro cuHapoma [3].

C TOYKM 3peHUs KNUHUYECKON NpakTuku Haubonee akTyasnb-
HbIM W pacnpoCTpaHEHHbIM BapuaHTOM TPOMBOreMopparuieckoro
cuHopoma aensetcs [IBC-cuHapom, KOTOphIN BCEraa BTOPUYEH 1
MOXeT pa3BMBaTbCA Kak OCMOXHEHWE LUMPOKOro kpyra 3abonesa-
HWA: cencuca (Mpexae BCEro, BbI3BAHHOTO rpamMoTpuLaTENbHbI-
Mu BakTepusmu), Lenoro psga BUPYCHbIX MHGEKUM (BKMoYas
COVID-19); TpaBM, 0XO0roB, X1pypruyeckux onepawuit, cuHapoma
ANWTENBHOMO pa3faBnBaHNs, MAacCUBHOMO reMonu3a, naHkpea-
TUTa, COMMAHBIX OMyXOMner, OCTPOro NPOMUENOLNTAPHOTO NeiiKo-
3a, aKyLlepckoi naTtonornn (MpexaeBpeMeHHas OTcromnka nna-
LEHTbI, 3M6ONMS OKOMONMOAHBIMI BOLAMU, BHYTPUYTPODOHas ru-
Genb nnoga), Npu BCex BULaX LOKa, NpK yKycax SLOBMTbLIX 3MeN.
Bce BblleHa3BaHHble 3a60NeBaHNs XapakTepuaytTcs NoCcTynne-
HWeM B KpoBb OOMbLIOrO KONMYeCTBa NpOKOArynsHToOB, Npexae
Bcero T®, 4To NPUBOAMUT K runepkoarynauuu ¢ reHepaumen us-
ObITOYHOrO KonuyecTBa TpoMOWHA, akTMBauuen TpomMOOLWTOB,
npoaykunen ubpuHa u 06pa3oBaHeM B COCyAax MUKPOLMPKY-
NATOPHOMO pycra pasnuyHbix obnactell BOMbLIOTO KOnMYecTBa
Tpom60B [3, 9, 36, 37]. YcnoBHo BblaenstoT YeTbipe ctagum ABC-
cuHapoma: | cTagus — runepkoarynaynn u aktueauyum Tpombo-
uuToB; Il ctagns — nepexofHas ¢ HapacTaloLLel koarynonaTuen
n TpombouuTonenmei; Il ctagns — rnyBokol runokoarynsyum,
o0ycnoBneHHoi noTpebneHnem hakTopoB CBEPTbIBAHUS U TPOM-
BouuToB; IV — BoccTaHoBMTENbHAS (MM NpU HEGNAronpUATHOM
TeYeHUn hasa ncxogoB n ocnoxHeHwit) [3, 14]. Tevenne OBC-
CUHAPOMA JOCTATOYHO Pa3HOOOPa3HO U MOXET BbiTh Kak OCTPbIM,
TaK 1 XPOHUYECKM peLnaneupyrowmm. MocneacTers B OCHOBHOM
CBOAATCS K PasBUTUIO TSKENON NONMOPraHHOM HeJoCTaTOYHOCTH
(ObIxaTenbHoM, MOYEYHOI, HaLMOYEYHUKOBOW, MEYEHOYHON) C
npeobnagaHnem nopaxeHuii pasniyHbIX OPraHoB B 3aBUCUMOCTH
0T 0COBEHHOCTEN OCHOBHOTO 3aborneBaHus.

Jleyenne [IBC-cuHapoma — ogHa W3 CRIOXHENWMX 1 L0 CUX
nop [0 KOHLa He peLLeHHbIX npobnem. Bpayy-knMHUUmMCTy o4eHb
BaXXHO MOHWMAaTb OUHAMUYECKUA, CTaaNNHbIA XapakTep Tpom6o-
remopparm4yeckoro cuHagpoma. Kak npu packaumaHum kayenem
OHO W TO Xe N0 BENUYMHE W HanpaBneHWo BO3AeNCTBUE, Npo-
W3BEAEHHOEe B pasHOe BPEMS, MOXET nubO yBEMMYNTb amnnu-
Tygy packaunBaHus, nMMbo yMeHbLNTb, Tak 1 npu neveHun ABC
BBEAEHME OJHOTO W TOrO Xe JIeKapCTBEHHOrO npenapaTa MOXeT
okasaTb BnaroTBOpPHOE BO3LENCTBME NPU CBOEBPEMEHHOM MpW-
MeHeHUM 1 narybHbIi paspywnTenbHbin 3hekT — Npu HecBoe-
BPEMEHHOM.

3AKNIOYEHUE

B 3aknioueHre XoTenock Obl ellje pa3 Nog4epkHyTb, YTO C Bbi-
COKO BEPOSITHOCTbIO MPAKTUYECKN KAaXAO0MY KIMHULMCTY NpuaeT-
Csl Ha MPaKTUKE CTOMKHYTLCS C HEOGXOANMOCTbIO AMArHOCTUKM U
NeYeHNs HapyLLEHUA B CUCTEME remMocTasa. Ycnex neveHus Bo
MHOTOM 6YyaeT 3aBUCETb OT NOHMMaHS Bpa4yoM NaToghuanonoruu
remocTasonatuil.

AONONHUTENBbHAA UHOOPMALIUA

Bknap aBTOpoB. Bce aBTOPbI BHECIM CYLIECTBEHHbIN BKA4
B pa3paboTky KOHLenuuu, NnpoBeaeHne UCCneaoBaHus W nogro-
TOBKY CTaTbW, NpOYNU 1 0f00pUAM (hUHANbHYI0 BEPCUO Nepeq
nybnukaunen.

KoHchnukT uHTepecoB. ABTOPbI AEKNapupyloT OTCYTCTBUE
SIBHBIX W MOTEHLMANbHbIX KOH(MMKTOB MHTEPECOB, CBA3AHHBIX C
nybnmkaLmen HacTosILLEN CTaTbMm.

WUcTouHmnk mHaHcupoBaHus. ABTOpbI 3a8BNSKOT 06 OTCYTCT-
BWM BHELLHETO (DUHAHCUPOBaHMS MY NPOBEAEHNN UCCIIELOBAHNS.
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Pe3tome. CtaTbs NOCBALLEHA XM3HU U NPOECCUOHANBHOM AeATENBHOCTH BbIAAIOLLErOCS COBETCKOMO Y4EHOro-naTonora,
akagemuka AMH CCCP, naypeata [ocynapcTeHHou npemun, npemuit umenu .B. Oasbigosckoro, W.A. MeyHukosa u
MockoBckoro o6LecTBa ucnbITaTenen Npupoasl, AOKTOpa MeauLMHCKNX Hayk, npodeccopa AnekcaHapa Masnosnya
ABupiHa (13.09.1908-20.04.1993), poamsLuerocs B Mockse B ceMbe UHxXeHepa 1 u3obpetatens. Tpyaosas xusHb Anek-
caHgpa lNaBnosuya Havanach B 15-neTHeM BO3pacTe, Koraa OH paboTan B AETCKUX HEMPONCUXMATPUIECKX nevebHMLax
1 OIHOBPEMEHHO Yyumuncs B MOCKOBCKOM CpefHeN LKone, KOTopyt okKoHuun B 1925 1. Byayuw ctyaeHTom 3-ro Kypca u
npogonxas paboTaTb B naTonoroaHaToMM4eckux nabopatopusix, yBrnekcs Hay4YHon 4esTenbHocTbio, 1 B 1933 r. nocne
YCMELUHOro OKOHYaHus 1-ro MockoBCKOro MeauLMHCKOro MHetutyTa umenn .M. CeyeHoBa ycTpouncs pabotaTth B
VHCTUTYT HeiponcuxuaTpuyeckoin npocunaktukm Hapkomsgpasa PCOCP HayuYHbIM COTPYAHUKOM NOZ, PYKOBOACTBOM
npod. MN.E. CHecapeBa, rae NpuUCTynun K U3y4eHnto rucTonaTonoriu HepeHow cuctemsl. B 1936 r. sawutun kanauaar-
CKyto AuccepTtauuto, a B 1954 1. Ha matepuane, cobpaHHoM Bo Bpems Benukoit OTe4eCTBEHHOM BOWHbI, — LOKTOPCKYHO
ancceptaumto Ha Temy «llaTtonornyeckas aHaTOMWS CbINHOTO TUdhay. Ero HayyHbIMK HTEpPecammn Gbinu BONPOChHI
BOEHHOM 1 reorpacmyeckon NaTonorum, NaTonor1ieckon aHaToMun MHEKLMOHHbIX 6onesHen, uutonatonoruu. Ero
OTIMYanM Takme YepTbl, Kak MHTENNIMIEeHTHOCTb, 06aATENbHOCTb, OCTPOYMME, BbICOYANLLNA NPOCECCMOHANN3M, OH
Obin 6nectawmm nektopom, nonemuctom. C 1961 no 1988 rr. Anekcanzp MaBnosuy ocHoBan, a 3aTem bbin NEPBLIM
AvpekTopoM MHCTUTYTa MOPoNorum YenoBeka, Ha NocTy KoToporo 060CHOBAN ¥ pa3Bun Takie Hay4YHble HanpaBneHus,
kak reorpacduyeckas natonorus u uutocdapmakonorus, a ¢ 1988 no 1993 rr. — Gbin NOYETHBIM COBETHUKOM AMPEKTOPA
atoro nHetutyTa. Mepy A.M. ABubiHa npuHaanexut 6onee 250 Hay4HbIX paboT, B TOM Yncne MOHOrpaduid 1 rnas B
pykoBoacTBax. A.lN. ABLbIH CKOHYancs Ha 85-M rogy Xu3Hu oT 0CTPON KOPOHAPHOWM HeLOCTaTOYHOCTU. MOXOPOHEH Ha
BaraHbkoBckom knaabuuye r. Mockebl. O6 aTom 1 060 BceM ApyromM NoBeCTBYETCS B NPeACTaBMNEHHON CTaTbe.
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Abstract. The article is devoted to the life and professional activities of the outstanding Soviet scientist-pathologist,
academician of the USSR Academy of Medical Sciences, laureate of the State Prize, prizes named after
I.V. Davydovsky, I.I. Mechnikov and the Moscow Society of Nature Testers, Doctor of Medical Sciences, Professor
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Alexander Pavlovich Avtsyn (13.09.1908-20.04.1993), born in Moscow into the family of an engineer and inventor.
The working life of Alexander Pavlovich began at the age of 15, working in children’s neuropsychiatric hospitals,
while simultaneously studying at a Moscow secondary school, from which he graduated in 1925 As a 3" year student
and continuing to work in pathoanatomical laboratories, he became interested in scientific activities and in 1933,
after successfully graduating from the 1st Moscow Medical Institute named after I.M. Sechenov, he got a job at the
Institute of Neuropsychiatric Prevention of the People’s Commissariat of Health of the RSFSR as a researcher under
the guidance of Prof. P.E. Snesarev, where began studying the histopathology of the nervous system. In 1936, he
defended his PhD dissertation, and in 1954, based on the collected material during the Great Patriotic War, defended
his doctoral dissertation on the topic “Pathological anatomy of typhus”. His scientific interests were issues of military and
geographical pathology, pathological anatomy of infectious diseases, and cytopathology. He was distinguished by such
traits as intelligence, charm, wit, the highest professionalism, a brilliant lecturer, and a polemicist. From 1961 to 1988,
Alexander Pavlovich was the founder and first director of the Institute of Human Morphology, in whose post he founded
and developed such scientific directions as geographical pathology and cytopharmacology, and from 1988 to 1993, he
was an honorary adviser to the director of this institute. A.P. Avtsyn wrote more than 250 scientific papers, including
monographs and chapters in manuals. A.P. Avtsyn died at the 85th year of his life from acute coronary insufficiency.
He was buried at the Vagankovsky cemetery in Moscow. This and everything else is described in the presented article.

Keywords: Alexander Pavlovich Avtsyn, scientist-pathologist

On September 13", 2023 we have celebrated the 115" an-
niversary birth, and April 20 — the 30" anniversary of death to
the outstanding Soviet scientist-pathologist, pathophysiologist,
neurohistologist, cytologist, educator and organizer, academician
of the USSR Academy of Medical Sciences, laureate of the State
Prize, prizes named after I.V. Davydovsky, I.I. Mechnikov and the
Moscow Society of Nature Testers, Doctor of Medical Sciences,
Professor Alexander Pavlovich Avtsyn [1] (Fig. 1, 2).

Alexander Pavlovich Avtsyn was born on September 13, 1908
in Moscow in the family of a talented engineer and inventor in the
field of telephone business and electric motors Pavel Ivanovich
(1919 death) and housewife Maria Alexandrovna (amazingly
beautiful woman with kind eyes, 1889-1949) Avtsyn.

Sasha Avtsyn began his working life back in 1923 at the age
of 15, giving lessons, working in kindergartens and children's neu-
ropsychiatric hospitals, while simultaneously studying at Moscow

Puc.1. Anekcangp Nasnosuy ABubiH (13.09.1908 — Puc. 2. Anekcangp Masnosuy ABubIH (ocTynHo
20.04.1993) (DoctynHo no: http:/iwww. no: https:/ledu.monikiweb.rulistoria-v-litsah.
morfolhum.ru/about/history/ (aata oGpauue- php?p=atabekov-david-nersesovich) (nara
Hua: 31.10.2023)) o6pauenus: 31.10.2023))

Fig.1. Alexander Pavlovich Avtsyn (13.09.1908 — Fig.2. Alexander Pavlovich Avtsyn (Available at:

20.04.1993) (Available at: http://www.morfolhum.
ru/about/history/ (accessed 31.10.2023))

https:/ledu.monikiweb.rulistoria-v-litsah.
php?p=atabekov-david-nersesovich)
(accessed 31.10.2023))
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Secondary School No. 41, from which he graduated in 1925. His
non-proletarian origin prevented him from further realizing his
dream of becoming a doctor, and only after the personal support
of the first People's Commissar of Education of the RSFSR Ana-
toly Vasilievich Lunacharsky, a stubborn young man in 1929 was
still able to enter the medical faculty of Nizhny Novgorod State
University. In 1930, student Avtsyn transferred to the Mother See
for the 2" year of the 1t Moscow Medical Institute (1MMI) named
after I.M. Sechenov, which he successfully graduated in 1933 [2].

A.P. Avtsyn’s scientific interests throughout his bright life were
the issues of histopathology of the nervous system, military and
geographical pathology, pathological anatomy of infectious di-
seases, cytopathology and others. He was distinguished by such
traits as intelligence, goodwill, charm, wisdom, wit, the highest
professionalism with encyclopedic erudition, an excellent story-
teller, a brilliant lecturer and polemicist, acute perception of the
new and clinical intuition, especially manifested in expeditions.
He often liked to repeat a phrase such as “we have nothing origi-
nal,” which in turn can correspond and be recognized as his motto
(creed) [3].

A man of science, Alexander Pavlovich, at the same time,
never closed himself within the framework of his profession and
throughout his life was fond of literature, theater, fine arts, and
composing his own poems. Probably, A.P. Avtsyn inherited a cra-
ving for travel and expeditions from his father, which he was so

clearly able to realize later during his research into human geo-
graphic pathology [4].

As a 3" year student, continuing to work, in particular, as a
laboratory assistant in pathoanatomical laboratories (PAL) and
being carried away by scientific activities, from 1933 to 1937 he
got a job as a researcher at the PAL of the Institute of Neuro-
psychiatric Prevention of the People’s Commissariat of Health of
the RSFSR (now the Federal State Budgetary Institution “National
Medical Research Center for Psychiatry and Narcology named af-
ter V.P. Serbsky” of the Ministry of Health of the Russian Federa-
tion) under the leadership of Professor P.E. Snesarev, where he
enthusiastically began studying the histopathology of the nervous
system, combining this position with external work in Moscow pro-
secturas under the leadership of Yu.M. Lazovsky and V.A. Kliriko-
va. As a result of this study, in 1936 he gave the first description of
mesoglioblastomas arising in children from embryonic microglio-
blasts and in the same year A.P. Avtsyn defended his dissertation
for the degree of Candidate of Medical Sciences, and the obser-
vations, looking ahead, collected by him in during the Great Patri-
otic War (GPW), gave him the opportunity to defend his doctoral
dissertation in 1954 on the topic “Pathological anatomy of typhus,”
which made it possible to create a new concept of this disease [5].

Earlier, in 1939, he proposed an original method for staining
myelin fibers in the central nervous system by impregnating histolog-
ical sections of the brain with phosphorus-molybdenum silver — the

Puc. 3.

Fig. 3.

B BepnuHe y cteH Peixctara, koHey, Benukoi OTeyecTBeHHOI BoliHbI. A.T. ABUbIH (cnieBa) psgom ¢ xeHol Bepoii AnekcaHapoB-
Hou PobikoBoM. ([ocTynHo no: https:/iroim.historymed.ru/science/publications/8098/ (nata o6paweHnus: 31.10.2023))

In Berlin, near the walls of the Reichstag, the end of the Great Patriotic War. A.P. Avtsyn (left), next to his wife Vera Alexandrovna
Rykova. (Available at: https://roim.historymed.ru/science/publications/8098/ (accessed 31.10.2023))
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Avtsyn method. Long-term research on the pathology of typhus
and other rickettsioses in collaboration with Prof. M.M. Ma-
yevsky allowed A.P. Avtsyn not only to confirm the classical data
of 1.V. Davydovsky, but also to develop and supplement them in
many ways with new observations of fundamental importance,
in particular, his description of protracted forms of typhus, which
ended fatally as a result of allergic vascular lesions the brain or
the heart, and in 1942 he described a valuable diagnostic sign
of typhus — a conjunctival rash called the “Chiari—Avtsyn symp-
tom” and proposed an adrenaline test to identify it, and in 1944 he
described peculiar cells in the brain stem, givung rise to special
transfascicular fibers — Avtsyn fibers, some of which end near the
cerebral vessels [6].

A.P. Avtsyn discovered the formation of a specific capsule in
the tissues of experimental animals around a pill of a polycyclic
aromatic hydrocarbon, which is a strong carcinogen: dimethyl-
benzanthracene (DMBA) — the Avtsyn capsule phenomenon.
The villous cells in this capsule were named after him. In addi-
tion, in 1946, using pathohistological method, he established the
angioparalytic effect of Provacek’s rickettsia toxin and the eli-
mination of this effect under the influence of specific antibodies.
Examining the fine structure of central nerve fibers, Alexander
Pavlovich showed that they, like peripheral ones, have Ranvier
intercepts or their morphological analogues [7].

After graduating from the institute, A.P. Avtsyn also worked as
an assistant, then as an associate professor at the Department
of Pathological Anatomy of the | MMI, and in 1934 he began wor-
king as an assistant prosector at the Moscow Clinical Institute of
Infectious Diseases. From 1937 to 1941, he was an assistant,
associate professor at the Department of Pathological Anatomy of
the 3 MMI. From 1942 to 1943 — Acting Associate Professor at
the Department of Pathological Anatomy of the | MMI.

During the GPW, A.P. Avtsyn was drafted into the ranks of
the Red Army (date of commencement and completion of service:
03.1943 — 09.24.1945). With the rank of military doctor 3 rank
(now major of medical service) as part of the active army of the
South-Western, 3 Ukrainian and 1% Belorussian fronts, he hea-
ded the pathoanatomical service of the triage evacuation hospital
No. 2613, evacuation hospital No. 3642, then PAL of the central
research center clinical hospital of the Soviet Army. By the way, in
1943 A.P. Avtsyn managed to create a family unit by marrying Vera
Alexandrovna Rykova, they had no children. The war ended in
Berlin, near the walls of the Reichstag (Fig.3). His wife V.A. Ryko-
va (03.07.1904 — 10.11.1994) was born in Moscow (start and
end date of service: 23.03.1943 — 04.07.1946). With the rank of
captain of the medical service as part of the 3 Ukrainian Front,
3 Guards Army, 1%t Belorussian Front, she served in triage eva-
cuation hospital No. 2613, had awards: medals “For the Defense
of Moscow”, “For the Victory over Germany in the Great Patriotic
War” Patriotic War of 1941-1945” [8-10].

During the GPW, A.P. Avtsyn’s attention was focused on the
study of the pathology of combat trauma. He collected a large
pathological material (2500 observations), on the basis of which
he developed the pathological anatomy of gunshot osteomyelitis,

infectious and alimentary dystrophy of the wounded, anaerobic
pleural infection, tetanus, wound sepsis, complications of gunshot
wounds. In 1946, his monograph “Essays on military Pathology”
was awarded a prize at the state competition of scientific pa-
pers summarizing the experience of military medicine during the
GPW [11].

In front-line conditions, A.P. Avtsyn for the first time stud-
ied the morphological picture of the effect of the first domestic
antibiotics together with academician Z.V. Ermolyeva. Using a
large material, he showed the positive effect of streptomycin in
tuberculous meningitis, expressed in the disappearance of the
exudative component with an increase in the productive reaction.
In the field of experimental pathology A.P. Avtsyn proposed new
methods for modeling dysentery, typhoid, colibacillary, staphylo-,
strepto- and pneumococcal, tuberculosis and leishmanial pneu-
monia in mice in order to study the chemotherapeutic effect of
various antibiotics [12].

From 1945 to 1951 A.P. Avtsyn was a senior researcher at
the Laboratory of Pathological Anatomy of Childhood Diseases
of the Institute of Normal and Pathological Anatomy of the USSR
Academy of Medical Sciences under the leadership of the head
of this laboratory, Academician of the USSR Academy of Medical
Sciences M.A. Skvortsov, who was his true teacher and Alexander
Pavlovich considered the happiest years of work under his leader-
ship at this institute.

In 1950, by order of the Minister of Health of the USSR
A.P. Avtsyn was transferred to the Research Laboratory at the
Mausoleum of V.I. Lenin and from 1951 to 1961 was the head of
the morphological department of this laboratory, where he carried
out extensive scientific and organizational work to strengthen the
morphological department, as well as training young specialists
in the field of theory and practice of embalming. He was directly
involved in the embalming and preservation of Georgy Dimitrov's
body in Sofia. For the successful fulfillment of the responsible task
of the Government and for his work in the laboratory at the Lenin
Mausoleum, A.P. Avtsyn was awarded the Order of Lenin, and the
Government of the People's Republic of Bulgaria awarded him the
Order “Red Banner of Labor” [13].

From 1955 to 1961, A.P. Avtsyn was part-time head of the
morphological department of PAL with the prosectorium of the In-
stitute of Neurosurgery named after N.N. Burdenko of the USSR
Academy of Medical Sciences.

In October 1958, A.P. Avtsyn was sent by the USSR Ministry of
Health to Switzerland for a meeting of the WHO expert committee.
At this meeting, Alexander Pavlovich for the first time expressed
his point of view that regional and geographical pathology are two
different organizational forms of one science — medical ecology.
The scientist also believed that geographical pathology in many
ways resembles military pathology. He explained that “severe
forms of regional diseases, as a rule, arise in extreme climatogeo-
graphical, medical-biological and social conditions. The unfavo-
rable effects of these conditions on a person and his body, on the
one hand, cause extreme tension in the adaptation mechanisms,
and on the other hand, they conceal the possibility of disadapta-
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Puc.4. Ocmotp A.N. ABUbIHbIM GONLHOrO HEBPONTOFMYECKOTO OT-
penenna MypmaHckon obnactHon G6onbHuubl. (JocTynHo
no: https://roim.historymed.ru/science/publications/8098/
(maTa ob6paweHuns 31.10.2023))

Examination by A.P.Avtsyn of a patient in the neurological
department of the Murmansk Regional Hospital. (Available
at: https://roim.historymed.ru/science/publications/8098/
(accessed 31.10.2023))

Fig. 4.

tion, which can manifest itself in certain forms of weakening of
the body, leading to the occurrence of diseases that end in death
or premature disability. Therefore, “this is undoubtedly a complex
science or even a system of sciences, presenting the greatest
opportunities for a multidisciplinary approach.”

In 1960, he experimentally proved the effect of hormones on
the development of some brain tumors and showed their diffe-
rences in the content of sexual chromatin, and in 1963 formulated
the main provisions of theoretical neurooncology, introduced the
concept of preglyoma for the first time and discovered the prepro-
liferative period in certain types of chemical carcinogenesis in the
central nervous system.

In the mid-70s, after a cholera outbreak in the south of the
country, A.P. Avtsyn studied in depth the cellular mechanisms of
cholera intoxication and NAG infection. In particular, he obtained
fundamentally new results that made it possible to explain the
“rapid intestinal dehydration syndrome”, and in 1979 he described
the nature of ultrastructural changes in organs under a number of
pathogenic influences.

From 1961 to 1988, A.P. Avtsyn was the founder and first di-
rector of the Scientific Research Institute of Human Morphology
(SRIHM) of the USSR Academy of Medical Sciences in Moscow.
In this position, Alexander Pavlovich theoretically justified and de-
veloped scientific directions in our country — geographical patho-
logy and cytopharmacology, which he paid great attention to not
only within the walls of his institute. Under his leadership and with
his personal participation, numerous and long-term expeditionary
studies were carried out in the regions of the Far and Near North,

Puc.5. Y Al ABublHa xopoluee HacTpoeHUe — 3acepaHune Yye-
Horo coseTa MHcTuTyTa Mopdhonorum Yenoseka Npoxo-
aut xopowo. (JoctynHo no: https://roim.historymed.ru/
science/publications/8098/ (aata o6paweHus: 31.10.2023))

Fig.5. A.P. Avtsyn is in a cheerful mood — the meeting of the

Scientific Council of the Institute of Human Morphology
is going well. (Available at: https://roim.historymed.ru/
science/publications/8098/ (accessed 31.10.2023))

the Baikal-Amur Mainline zone, arid zones and highlands, both
in our country (Fig. 4) and beyond its borders, in particular the
Equatorial Africa. The results of these studies were presented in
the form of recommendations aimed at improving disease preven-
tion in the geographic areas studied. He was the first to describe
such forms of regional pathology as Kola encephalitis, Magadan
pneumopathy, and identified the northern variant of hypertension.
That is why A.P. Avtsyn should rightfully be considered one of the
recognized leaders of the large school of domestic geographical
pathologists, covering many specialties. It should be noted that the
SRIHM was organized on the basis of order of the USSR Ministry of
Health No. 495 dated November 28, 1960 and began its activities
in early 1961, initially located on the basis of the pathology depart-
ment (PD) of a large multidisciplinary clinical institution — Moscow
Regional Research Institute named after M.F. Vladimirsky, where
from 1961 to 1973 A.P. Avtsyn headed the PD, which at that time
was located in the 13" building of this institute, and at the same
time was the director SRIHM. In 1973, SRIHM started its activities
in its own building at a new location on Tsyurupy Street [14].

From 1968 to 1969, after the death of I.V. Davydovsky, the
Department of Pathological Anatomy of the 2nd MMI named after
N.l. Pirogov was headed by Academician of the USSR Academy
of Medical Sciences A.P. Avtsyn. From 1988 to 1993, A.P. Avtsyn
was an honorary adviser to the director of the SRIHM of the USSR
Academy of Medical Sciences (now the Research Institute of Hu-
man Morphology named after Academician A.P. Avtsyn of the
Federal State Budgetary Scientific Institution “Russian Scientific
Center for Surgery named after Academician B.V. Petrovsky”).
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A.P. Avtsyn is the author of more than 250 scientific works,
including monographs and chapters in manuals. Such works as
“Essays on Military Pathology” (1946), “Pathological Anatomy of
Typhus” (1954), “Pathological Anatomy of Diseases Caused by
Rickettsias” (1964), “Introduction to Geographical Pathology”
(1972) and the first modern domestic manual on cell pathology
“Ultrastructural Foundations of Cell Pathology” (1978), written
by A.P. Avtsyn together with Prof. V.A. Shakhlamov, in which his
concepts of pathogenic information, its reception by the cell, the
stages of this process and its significance for the initiation of any
disease were further developed.

A.P. Avtsyn was one of the WHO experts to create a new clas-
sification of the brain oncological diseases, took an active part in
the USSR Academy of Sciences commission on applied human
physiology, in the Presidium of the USSR Academy of Sciences
Scientific Council on microelements, was a member of the Pre-
sidium of the All-Union and the Board of the Moscow Society of
Pathologists, editorial board of the journals “Arkhiv Pat ologii”,
“Bulletin of the USSR Academy of Medical Sciences”, “Human
Physiology”, Soviet Committee on the UNESCO Problem “Man
and the Biosphere”, organizer and honorary chairman of the Mos-
cow Scientific Society of Cytologists, chairman of the Scientific
Council of Union significance “Human Morphology”, author and
editor of the editorial departments “Pathology and Morphology”,
“Psychiatry” and “Pathological Anatomy” of the 2nd and 3rd edi-
tions of the Great Medical Encyclopedia, Small and Brief Medical
Encyclopedias, and also headed the Scientific Council on Human
Morphology of the USSR Academy of Medical Sciences for over 10
years (Fig. 5). Over 80 PhD and doctoral dissertations have been
completed under his supervision.

A.P. Avtsyn's achievements and his great contribution to sci-
ence were highly appreciated by the state. In 1961, he was elec-
ted a corresponding member, and in 1965, an academician of the
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USSR Academy of Medical Sciences. In 1982 — laureate of the
USSR State Prize for a series of works in the field of geogra-
phical pathology and epidemiology of cardiovascular, oncologi-
cal and nervous diseases, in 1985 — laureate of the I.V. Davy-
dovsky Prize for the collective monograph “Human Pathology in
the North”, in 1990 — laureate of the I.I. Mechnikov Prize for a
series of works “Pathology of Infectious Diseases”, and was also
awarded two Orders of Lenin, two Orders of the Red Banner of
Labor, the Order of the Patriotic War, Il degree, and many military
and labor medals [15].

In recent years, A.P. Avtsyn has paid much attention to the
medical microelementology, the allocation of which is a logical
continuation of the classical studies of academician V.I. Vernadsky.
The accumulated original material with world literature data on
this issue was systematized in 1991 in the collective monograph
“Human microelementoses (etiology, classification, organopatholo-
gy)”, and in 1994 this book was awarded the first prize of the oldest
Moscow Society of Natural Scientists in the country.

A.P. Avtsyn died suddenly on April 20, 1993 in Moscow at the
85th year of his life from acute coronary insufficiency. He was bu-
ried at the Vagankovsky cemetery (site 34) of the capital (Fig. 6)
[16] . On the basis of the order of the Ministry of Education and
Science of the Russian Federation dated 27.07.2021, No. 687,
the Scientific Research Institute of Human Morphology was
named after Academician A.P. Avtsyn.

NEPEYEHb OCHOBHbIX
HAYYHbIX PABOT A.M. ABLIbIHA

1. ABublH A.l. lMatonornyeckasi aHaTOMWUsi CbINHOTO Tuda:
ABToped. aucc. Ans Nofaun 3asBleHUs Ha MOMyYeHNe YYeHON
CTeneHn AOKTOpa MEeAULMHCKMX HayK. AKagemus MeAULMHCKMX
Hayk CCCP. M.; 1954,
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HaprpoGHbiit namaTHuk Anekcanapy Masnosuyy ABUbIHY Ha pogoBOM yyacTke BaraHbkoBckoro knagouwa B Mockse. ®oTo EBre-

Husa flanunosa (2014). (AQoctynHo no: http://mednecropol.ru/a/avtzyn-ap/avtzyn-ap.htm (aarta o6pawenus: 20.08.2023))

Fig. 6.

The tombstone monument to Alexander Pavlovich Avtsyn on the family plot of the Vagankovsky cemetery in Moscow. Photo by

Evgeny Danilov (2014). (Available at: http://mednecropol.ru/a/avtzyn-ap/avtzyn-ap.htm (accessed 20.08.2023))

& RUSSIAN BIOMEDICAL RESFARCH

VOLY N2 2024

ISSN 2658-6584




ITEPCOHAJINH

115
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opraHonatonorus). Akagemus Hayk CCCP, AMH CCCP. M.
MeguuuHa; 1991.
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B natonoruu. Moa pegakumen A.N.ABUbiHA 1 Ap. Akagemus
meamnumuHckmx Hayk CCCP. JleHuHrpag: MeamumHckoe u3g.; 1971.

9. AsubiH A.lMM., MunosaHoB A.MM., AnoxuH M.W. wu pgp.
PykoBogcteo no nynbMoHonoruu Aetckoro Bo3pacta. [log
penakuueir K0.9.Jombposckon. M.: MeguuuHa; 1978.

10. AubiH A.M., Akumo .M., Ambposantuc M.K. u ap.
AkTyanbHble npobrnembl  remocTtasuonoriv:  MonekynspHo-
Buonornyeckne n usnonorndeckme acnektol. [of pegakumen
B.B.MeTposckoro u ap. 2-e u3g. gon. M.: HayuHoe u3g.; 1981.
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cTBeHHbIN pegakTop A.MM. AsubiH. M.: Mearus; 1961.

LIST OF THE MAIN SCIENTIFIC WORKS OF A.P. AVTSYN

1. Avtsyn A.P. Pathological anatomy of typhus: Abstract diss.
for the application of a scientist degree of Doctor of Medical Sci-
ences. Academy of Medical Sciences of the USSR. Moscow;
1954. (in Russian).

2. Avtsyn A.P., Zhavoronkov A.A. Pathology of fluorosis. Re-
sponsible Editor V.P.Kaznacheev. Novosibirsk: Science Publ. Si-
berian Branch; 1981. (in Russian).

3. Avtsyn A.P., Shakhlamov V.A. Ultrastructural foundations of
cell pathology. Moscow: Medicine Publ.; 1979. (in Russian).

4. Avtsyn A.P. Essays on military pathology. Moscow: Medgiz,
Red Proletarian Publ.; 1946. (in Russian).

5. Avtsyn A.P. Introduction to geographical pathology. Aca-
demy of Medical Sciences of the USSR. Moscow: Medicine Publ.;
1972. (in Russian).

6. Avtsyn A.P., Zhavoronkov A.A., Marachev A.G., Milovanov
A.P. Human pathology in the North. Moscow: Medicine Publ,;
1985. (in Russian).

7. Avtsyn A.P., Zhavoronkov A.A., Rish M.A., Strochkova L.S.
Human microelementoses (etiology, classification, organopatho-
logy). Academy of Sciences of the USSR, AMS of the USSR.
Moscow: Medicine Publ.; 1991. (in Russian).

8. Principles and methods of histocytochemical analysis in pa-
thology. Edited by A.P.Avtsyn et al. Academy of Medical Sciences
of the USSR. Leningrad: Medicine Publ.; 1971. (in Russian).

9. Avtsyn A.P., Milovanov A.P., Anokhin M.l., etc. Manual of
pulmonology of childhood. Edited by Yu.F.Dombrovskoy. Moscow:
Medicine Publ.; 1978. (in Russian).

10. Avtsyn A.P., Akimov P.P., Ambrozaitis PK., etc. Actual
problems of hemostasiology: Molecular biological and physiolo-
gical aspects. Edited by B.V.Petrovsky et al. 2nd ed. Suppl. Mos-
cow: Science Publ.; 1981. (in Russian).

11. Snesarev P.E. Selected works. Responsible editor
A.P. Avtsyn. Moscow: Medgiz Publ.; 1961. (in Russian).
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ABTOp npounTan n ogobpun uHanMbHY BEPCUIO Mepen
nybrukaypen.
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K 100-NIETUIO CO AHA POXAEHUA
MPO®ECCOPA ABEHUPA MUXAUNOBUYA AKOBNEBA
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Pestome. CTaTbsl NOCBALLEHa AOKTOPY MEAMLIMHCKMX HaYK, npodeccopy ABeHupy Muxainnosudy Akosnesy (1923-1994),
koTopbii 15 net (1974-1989) 3aBenoBan kadeapon MUKPOOGMONOr1K, BUPYCONOrM N UMMYHONOTWW JleHNHTpaaCcKoro
neamaTpU4eckoro MeauLMHCKOro MHCTUTyTa (HeiHe CM6ITIMY). Emy goBenock npeofoneTb Hemarno TpyaHOCTel 1 no-
TPAACEHUI, 4TOBbI CTaTb BUAHBIM YYEHBIM W NELaroroM, NONKOBHUKOM MeANLIMHCKOMN CryxObl, BOCUTATENEM HECKOMbBKNX
MOKONEHWIN rpaXaaHCKUX 1 BOEHHbIX Bpayen. [1oTeps B ATCTBE 0TLA-CBALLEHHUKA B XOLE MONUTUYECKNX PENPECCUN,
paHeHWe B Hayane BOWHbI Npu 3Bakyauun BoeHHo-meamumHekoit akagemun (BMA) n3 NlenunHrpaga, yyeba B BOEHHO-
(henbALIepCKOM yunnuLe, y4actue Ha pasHbix dpoHTax B 60eBbIx aencTausx KpacHom apmum, yueba B BMA, cnyxba
B 3abaiikanbCKOM BOEHHOM OKpYyre, aAbloHKTypa 1 NocneayioLlas HayyHo-neaarornyeckas pabora 8 BMA — TakoBbl
OCHOBHbl€e Bexu ero Guorpadum go npuxoga B 1974 r. 8 JINMW. B ctatbe aaHa oLeHKa 0CHOBHbIM Hay4YHO-Neaarornye-
ckum gocTxennsam A.M. AkoBnesa B pa3Hble nepuoabl AEATENbHOCTH 1 €70 BKNaay B NOArOTOBKY Bpayen-neanarpos.
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Abstract. The article is dedicated to Professor Avenir Mikhailovich Yakovlev (1923-1994), Doctor of Medical Sciences,
who headed the Department of Microbiology, Virology and Immunology of the Leningrad Paediatric Medical Institute
(LPMI) for 15 years (1974-1989). He had to overcome many difficulties and shocks to become a prominent scientist
and teacher, colonel of medical service, educator of several generations of civilian and military doctors. The loss of
his priest father in childhood during political repressions, injury at the beginning of the war during the evacuation of
the Military Medical Academy (MMA) from Leningrad, studies at a military paramedical school, participation on various
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fronts in Red Army combat operations, studies at the MMA, service in the Transbaikal Military District, adjuncture and
subsequent scientific and pedagogical work at the MMA — these are the main milestones of his biography until he
joined the LPMI in 1974. The article evaluates the main scientific and pedagogical achievements of A.M. Yakovlev in
different periods of his activity and his contribution to the training of paediatricians.

Keywords: Professor A.M. Yakovlev, military service, microbiology, scientific and pedagogical work, family history

B 2023 rogy mbl otmeyvanu 100-neTune co gHS POXAEHNS Bbl-
JaloLLlerocs COBeTCKoro Mukpobuonora npodgeccopa ABeHupa
Mwuxainouya fAkoBnesa. XusHeHHbIn nyTb ABeHupa Muxait-
nosuya 6bin HenpocT. OH poauncsa B JleHnHrpaze B cemMbe CBS-
LeHHrka Muxauna Hukonaesuya SlkoBneBa, KOTOPbLIA HEC CBOE
cnyxenue B Xpame Bockpecenus Xpuctosa Ha Kposu (6onee wns-
BECTHOM kak Xpam Cnaca Ha KpoBu) v B npuxoackom npaBocnaB-
Hom Xpame Bockpecenns Xpuctoa Ha HabepexHoin ObBoaHOrO
kaHana y BapluaBckoro Bok3ana. 370 ObiNo BpeMs akTUBHOTO
TOHEeHMsl BNACTeN Ha CNyXuTenemn LEepKeI U Ha penuriio BoobLue.
B onybnnkoBaHHbIX CpPaBHUTENBHO HEAABHO MeMyapax [ByX Ce-
CTep — CBUAETENE TOro Nepuoaa B XN3HU LIEPKBN — HAaXOAUM
cnegytolee: «Mbl Bugnm cebs B HapsigHoM xpame BockpeceHus.
CBeT 0T MloCTp, Namnag u cBeyven MepLaeT U NepenmBaeTcs BO
MHOX€ECTBE MO3auK W B OKflagax MKOH... Ha amBoHe B 0bnaveHun
1 KamMuTaBKe C KPECTOM B pykax CToWT Haw oTey,. OTuy Cocrmyxut
YEepHOBOMOCHIN NPOTOAMaKoH 0. Muxaun fAkoenes. CbiHOBbS O.
Mwxauna, Hawu Apysbs Apkaguii u ABeHMp, B NapyoBbIX CTUXa-
pSX NPUCIYXNBAIOT NpW apxuepenckom criyxerumy [1]. Crblwas-
e YTeHWe M neHne 0. Muxanna oTMevanu ero BblaawLwmecs
BOKaIbHbIE JaHHbIE 1 TOHKWA My3bIKanbHbIi CYX, SpKOro Tembpa
BapuToHanbHbI 6ac NpoToanakoHa NOUCTUHE yKpaLuan LiepKoB-
Hyl0 Cryx0y.

B 1930 r. 0ba xpama Obinu 3aKpbIThl, HO €LLe PaHblLE YacTb
CRyXWUTenen LIEPKBM apecToBanu W paccTpensnu, gpyrue bbinm
COCMaHbl B narepst Wi BbiCnaHbl 3a npegensl JlennHrpaga. B ux
4KCnOo Monan u NPOTOANAKOH FKOBNEB: MOCMEe apecTa W 3akntove-
HWS BbIN TSHXKKWIA TPYA Ha cTpouTenseTBe benomopo-banTtuiickoro
kaHana, NOTOM CCbifika B OTZaneHHbIin ropogok Manas Buwepa
HoBropofckoi 06nactv ¢ 3anpeToMm BbledxaTb 3a ero npegensi.
Mocne oKkynauuy Hemuamu 3TUX MECT OH B OCHOBHOM MELIKOM
nepebpancs B Npary, a 3atem B BeHy, rae npogomkun cryxexue.
Tonbko B 1953 rogy cmor BepHyTbcs Ha PoguHy. [lo Bbixoaa Ha
MEeHCUIo CNyXun npotognakoHom B [MaBnoeckom cobope lMatum-
Hbl, a 3aTeM — B xpame [okposa boxueit Matepu B MapueHbyp-
re nog aTynHom.

lMocne okoHuaHus cpefHent wkonbl B 1941 rogy A.M. flkoenes
noctynun B BoeHHo-MeamnUmHekyto akagemuto nmenn C.M. Kupo-
Ba, KoTopas Bckope Obina aBakympoBaHa. CHayana 6bin MHoro-
KWNOMETPOBbIV TOMNOAHBIA MapLl Ha NPOTMBOMOMOXHbIN beper
Napoxckoro o3epa M fanbllue O Xene3HOLOPOXHON CTaHLmK.
lMoexaBLUMIn Ha BOCTOK LLEMOH C KypcaHTamu nonan nog 6omob
HemeLKol aBnauun. KypcaHT FKOBMEB MOMyYnsT TSHKENYH KOHTY-
3uto (6bIN0 NOAO3PEHNE Ha NEPENOM OCHOBaHWS Yepena), nepu-
OMYECKM TEPSAst CO3HAHME, BCe Xe Bblaepxan BeCb Hebnuakui
nyTb o Camapkanza. Tam Tenepb AucnoumpoBanach akagemus.
3-3a yepenHoit TpaBMbl 06y4eHUE JaBaNOCk O4EHb TSKENO, MO-

atomy B 1942 rogy ero nepesenu Ans 4ONeYMBaHUS W farnbHEN-
wen y4ebbl B XapbKOBCKOE BOEHHO-(PENbALIEPCKOE yuYunuLLe,
HaxoamsLueecs B Awxabage.

[Mpoias YCKOpeHHbI Kypc (enbAllepckoi MOArOTOBKW, B
aBrycTte 1943 roga B 3BaHWW NeTEHaHTa MEAULIMHCKON CRyXObl
ObIn HanpaBneH Ha POHT. YyacTBoBan B 60EBbLIX ENCTBUSX Ha
BopoHexckom, 2-m YkpauHckom n 3-M Benopycckom (poHTax.
B 1945 ropy ero BouHckas yacTb Obina nepegucnoyspoBaHa Ha
[anbHuin BocTok ans yyacTtusi B BoWHe ¢ AnoHuelt n ocBoboxae-
Hust CeepHon Kopeu. Tonbko B 1947 rogy nemTeHaHT MeanLMH-
ckon cnyx0bl AKOBNEB CMOr MOBTOPHO MOCTYNUTb Ha 1-M Kypc
BMA um. C.M. KupoBa, nocne okoH4aHus kotopon B 1953 1. Bbin
HanpaBfieH Ans NpOXOXAEHWs AanbHemlweid cnyxObl B Bolicka
[ansHeBOCTOYHOrO BOEHHOTO okpyra (r. MpkyTck).

byayun cnywatenem akagemuu, A.M. fAkoBnes ¢ 3HTy3uas-
MOM TPYAWUNCS B HAYYHOM KpyxKe npu kadeape Mukpobruonorum
W CyMen BbIMOMHWUTL CaMOCTOSTENbHOE MCCRefoBaHue, nocas-
LEHHOE KOHKYpeHLuu DakTepuanbHbIX aHTUreHoB. Ero uHTepec
K Hay4Hon paboTe Obin 3amMeyeH pyKOBOACTBOM, [iBa rofa CnycTs
OH Bblepan KOHKYpPC M MOCTYNWUN B ablOHKTYpPY Npu 3TON Ka-
denpe.

Bce nocnegytowme rogel cnyx6el B BMA A.M. Akosnes Ben
Oonbluyto NpenogaBaTeNbCKylo UM Hay4HO-MCCIELOBATENLCKYH
paboty. 3aHuman nocnefoBaTensbHO AOMKHOCTU ablOHKTa, Ha-
YYHOTO COTPYAHUKA KITMHUKM TEPMUYECKUX MOPaXeHui, MragLe-
ro npenogaeatens, npenogaBaTtens u CTapluero npenogasarens
kacbeapel Mukpobuonorun BMA um. C.M. Kuposa. B 1958 rogy
3alUMTAN KaHAWAATCKYI0 AMCCEPTaLo, MOCBALLEHHYIO 3KCmepu-
MEHTaNbHOMY M3YYEHWUI0 a3p030NIbHOTO NopaxeHus GOTYnoTok-
CMHOM W pa3paboTke cneynduyeckux CPeacTs 3aliuTbl OT HEro
[2], a B 1967 rogy — ROKTOPCKY AMCCEPTALMIO, KOTOpas cTana
(byHAAMEHTanbHbIM 1CCefoBaHeM MUKPOOMONOTMM OXOroBOM
WHekumm [3]. MocnegHue rofbl BOEHHOM CryObl NOMUMO OC-
HOBHOW [€ATENbHOCTU MCMOMHAN BO3MOXEHHYI Ha HEero gyHk-
LMo HavamnbHWKa y4ebHoOW yacTu kadegpbl, yMeno opraHusys
obpasoBaTernbHbIN NpoLecc 60MbLIOro negarorniyeckoro Konsek-
TuBa. B koHUe 1973 rofa yBonuncs 13 apMuu B 3BaHUK MONKOB-
HWKa MeguumMHckoi cnyx0bl (puc. 1), a B sHBape 1974 roga 6bin
n3bpaH 3aBegytowmum kadeapon Mukpobuonoru JleHnHrpascko-
ro neguaTpuyeckoro MeauuUmMHeKoro nHeTuTyTa. B 1975 rogy no-
Ny4nn yyeHoe 3BaHue npodeccopa.

Ha HoBom MecTe npodheccop AkoBnes yaensn 60nbLLoe BHU-
MaHWe U3Y4YEHNI0 akTyanbHbIX MPOONeM KIMHUYECKON MUKPOOMO-
norum 1 MMMyHororum, kadefpa crana akTMBHO y4acTBOBaTb B
COBMECTHbIX MCCNEA0BaHNSX C KNUHMKaMu MHCTMTYTA. Mog ero
PYKOBOACTBOM COTPYAHUKM Kadbeapsl (pUC. 2) BbINOMHUMM psif
OpUrMHanNbHbIX UCCNefoBaHNii 0CODEHHOCTEN UMMYHUTETA JeT-
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CKOro opraHusma B Hopme u npu natonornn (MA.[. AHHeHKoBa,
B.B. Typkun, J1.I'. Benukocensuesa, /.M. UweHko, A.MN. Xopyxko,
T.B. Tonmasoea, H.C. MoBuaH, 1.B. po6oT), MukpoGuonorum n
VMMYHOMOMMMN THOMHO-CENTUYECKUX WHEKUMIA Y AOHOLLEHHBIX
W HepoHowWeHHbIX AeTer (H.H. KannuH), no paspaboTke HOBbIX
MeTO0B MMMyHoamarHocTukm Tybepkynesa (3.A. CtenaHosa).
B aToT nepuog 6binu M3gaHbl HECKONMbKO Y4ebHbIX mocobui
ans crygexTos JINMMU v negmatpuyeckux akynbTeToB Apyrnx
MeanLMHCKMX MHCTUTYTOoB [4-6]. A.M. flkoBnes — aBTop Gonee
130 HayyHbix paboT 1 HayYHbIN PyKOBOAMTENb 9 KaHAMOATCKMX
anccepTauuit.

ABeHnp MuxaiinoBuy yuTanm nekuuy no BCEM pasgenam M-
kpobuonoruu, BUpyconoru u uMMyHormorn. B Hux oH Bcerga
XMBO CTPEMUICS PAcKpbITb UCTOPWIO Pa3BUTUS MUKpOBKONnorum,
BUPYCONOMAM 1 UMMYHOMOMMK, NOKa3biBasi COBPEMEHHOE COCTO-
SHWe 1 MepCneKkTUBbI PasBUTUS STWUX HayK, WX B3aMMOCBS3b C
ApyrMK gucumnnmHamu. Byagyum rmyGoknM 3HaTOKOM XyaoXecT-
BEHHOI NUTEpaTypbl U UCTOPWMW, YMENO UCMOMNb30Ban 3TU 3HaHUS
B negarornyeckom npouecce. CTyaeHTbl ¢ 60MbLUMM UHTEPECOM
CRyLUanu ero nekLuW, OHW NpUBIEKanu ux B CTyAeHYeckoe Hayy-
Hoe o6LecTBO Npu kadeape. HekoTopble B mocneaytLlem cas-
3anu CBOK NPOGheccMoHanbHy AeATENbHOCTb C MUKpobuonoru-
€, MHOTME ero BOCMUTAHHUKM eLle TPYAATCS B pasHbIX By3ax W
HWI B Poccum 1 3a pybexxom. bornbluyto negarornyeckyto paboty
npocgeccop A.M. AkoBnes npoBoAWn Ha (akynbTeTe NOBbILLE-
HWs kBanmudukayun. HaBepHsika MHOMe HbIHELIHWE COTPYAHMKA
CM6ITMY, yuuBlimMecs B TO BpeMs B HaleM By3e, bnarogapHo

s

Puc. 1.
Fig. 1.

MonkoBHUK MeanuMHCKoW cnyxObl A.M. flkoBnes (1973)
Colonel of Medical Service A.M. Yakovlev (1973)

Puc. 2. KonnektuB kacdeapbl MukpoGuonorum, Bupyconoruu u ummyHonorum (1985). Cnesa Hanpaso cupat: K.1. CmupHoBa, A.M. flkoB-
nes, 3.A. CtenaHoBa; ctosT: 0.B. Monuwesa, I1.I'. Benukocensuesa, H.H. Kannun, U.0. AHHeHkoBa, B.B. TypkuH, A.A. LLlamapoBa,

A.T. Xopyxko, J1.M. UweHko, T.B. Tonma3zoBa

Fig.2. The Staff of the Department of Microbiology, Virology and Immunology (1985). From left to right sitting: K.I. Smirnova,
A.M. Yakovlev, E.A. Stepanova; standing: O.V. Golishcheva, L.G. Velikoseltseva, N.N. Kaplin, I.D. Annenkova, V.V. Turkin,
A.A. Shamarova, A.P. Horuzhko, L.M. Ishchenko, T.V. Tolmazova
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BcnomuHatoT ABeHupa Muxainosuya. 3a yCneLLHyto noaroTOBKY
Bpayei B 1973 rogy oH bbin HarpaxaeH rpamoToit MuHuctepcTea
BbICLLErO 1 CpefHero cneuuansHoro obpasosanus CCCP.

Hemano BHMMaHWS OH ygensn meToguyeckon pabote, sB-
nascb 3aMecTUTEneM npeacefaTens METOAWYECKOro COBeTa
WHCTUTYTa W npefcepatenem y4yebHO-METOLUYECKON KOMUCCUM
JleHnHrpagckoro obulectsa anMAEMNONOroB, MUKPOBUONOroB W
napasutonoros. BetepaH Benukoit OTe4eCTBEHHOM BOWHBI, YneH
KMCC, nonkoBHMK MeAMUMHCKON cnyxObl, OH Obin HarpaxaeH
ABymsi opaeHamu KpacHoi 3Be3abl, Mefanbto «3a oTBary» v 13
APYrMK MefansiMu.

B 3akmoyeHne HecKonbko CMOB O CEMEWHOM OKpYXEHUM
A.M. Akonesa. Kak oTMey4eHo Bblle, ero MaTb 3uHanaa las-
NOBHa Nocne apecTa Myxa ocTanacb ofHa ¢ Tpems aetbMu. Ha
NPOTSHKEHUM MHOTUX NET, BONPEKU CNOXMUBLUMMCS 06CTOATENb-
CTBaM XMW3HW, OHA COBepLUana NnoucTUHE MaTEPUHCKWIA MOABMT,
noCTaBMB TBEPLO Ha HOMM CbIHOBEW: CTapLumii Apkagun — u3-
BECTHbIN XYAOXHWUK-MOHYMEHTaNWUCT, Mnagwnii ApuaH — fao-
KTOp reonoro-MuHepanoruyeckux Hayk, npodeccop [opHoro
WHCTUTYTaA, ABEHMP CTan BOEHHbIM MWUKPOOGWMONOroM, BMAHBLIM
y4eHbIM 1 neparoroM. 3uHamaa MaenosHa, 6yayym ¢ 1914 ropa
YYMTENEM PYCCKOro A3blka WM NUTEpaTypbl B LUKOME, BECb CBOM
TanaHT dunonora u BOCMUTATENS CaMOOTBEPXEHHO OTAaBana
yyawmmes. He crnyyanHo 3a MHOTMONMETHIOK YCMELWHY negaro-
rudeckyto paboTy oHa Obina HarpaxaeHa opaeHom JleHnHa —
BbICLLE rocygapcTBeHHoi Harpagoit CCCP, koTopoi oTnuyanu
3a 0c0ob0 BblgaLLMECs 3acnyrv nepes rocyaapcteom u obue-
CTBOM.

B nepwopg cnyx6bl ABeHupa Muxarnosuya B BMA cryyu-
nacb cTpallHas Tpareaus — ero xeHa CsetnaHa [MuTpueBHa,
TOXe, kcTatu, BGaktepuonor, B 1962 rogy nornbna B aBMakara-
cTpodbe hakTuyecku Ha ero rnasax. OgHako 9TO He COMMUMO
€ro, OH CMOr W3 OCTaBLIEroCs Ha pykax pebeHka BocnuTaTbh
LOCTOMHOro YneHa obuiectsa. [lomorna emy B 3TOM Noagep-
XKa ero BTopo# cynpyrn — 3ou KoHcTaHTnHOBHbI Konb. OHa po
HeZaBHero yXofa Ha MEHCUI0 MHOTO NET akTUBHO TPyAunach B
kayecTBe HayyHoro paboTHuka, megarora 1 NpakTUYECKOro BU-
pyconora-mukonora B BMA 1 B Apyrux MeguumMHCKuX yypexae-
HUSIX Hallero ropoja.

HbiHe Anekceir ABEHMpOBKUY FAKOBNEB — W3BECTHbIN pOC-
CUICKMA BpaY-UHMEKLMOHNUCT, KPYNHbIA opraHusaTop oTevecT-
BEHHOrO 3[paBOOXPaHeHNs, AOKTOP MEAWLMHCKMX Hayk, npo-
teccop, 3acnyxeHHblil Bpay Poccuiickon depepauyun. bonee
25 neT BbIn rnaBHbIM BPa4YoM KpYNHEALEro cTaloHapa Takoro
npocuns B Poccun — KNMHUYECKON MHAEKLMOHHOM 6ONbHNLbI
nmenn C.IM. BoTkmHa. MHOTO CWT 1 3HEPTWM OH BNIOXWUN B Opra-
HM3ALMI0 CTPOUTENBCTBA, OCHALLEHIS M 3aMyCK HOBbIX KOPMYCOB
3HaMeHUTON BOTKMHCKON MH(EKLIMOHHOWN BOMbHULbI Ha CeBepe
Cakr-lNeTepbypra. Bo Bpems 6opbbbl ¢ naHaemmen COVID-19
VMEHHO 3TO yYpexzJeHne ropoaa B3sno Ha cebsi OCHOBHYH Ha-
rpy3ky. A.A. AKoBneB NpogoxaeT 3aBeoBaTb OCHOBAHHON UM
B 1997 rogy kacbeapon MHMEKLMOHHbIX BonesHen, anugemmno-
norun 1 AepMaToBEHEPONOr Ha MeaULMHCKOM (akynbTeTe
cnery.

ABTOpbI MMENW YeCTb 1 YLOBOMLCTBME TECHO 00WATLCS C
ABeHupom Muxaiinosuyem FKOBMEBbLIM U BO BPEMS €I0 BOEHHOM
cnyx6bl, 1 B nepuog pabotsl B JINMMU.

OH HaBceraa 0CTaHeTCs B NamsTh CBOMX KOMMEN U YYEHWNKOB
TanaHTNMBbLIM YYEHbIM U NESaroroM, MHTENMUIEHTHbIM U obas-
TEMNbHbIM YEeNOBEKOM WCKMOYUTENBHOM [00pOTHI U KU3HEpa-
BOCTHOCTYW, OTAABLUMM BCE CBOW CWUfbl ey PasBuTUs Hayku
BOCMMUTaHNS KBanWMLMPOBaHHbLIX BOEHHbIX Bpayen M Bpadeil-
neauaTpoB.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTOpOB. BCce aBTOPbI BHECIM CYLLECTBEHHbIN BKA
B pa3paboTky KOHLENuuM, NnpoBefeHne UCCneaoBaHus W nogro-
TOBKY CTaTb, MPOYNM 1 0fobpunn rHanbHy BEpCU0 Nepeq
nybrnukaymen.

KoHchnukT uHTepecoB. ABTOPbI AEKNapupyloT OTCYTCTBUE
SIBHBIX W MOTEHLMambHbIX KOH(MWKTOB UHTEPECOB, CBA3AHHbIX C
nybnmkaLmen HacTosILLEN CTaTbMm.

WcTouHmnk puHaHcMpoBaHus. ABTOpbI 3asBnslT 06 oTCyT-
CTBUM BHELWIHEro (PUHAHCMPOBaHUS Npu MPOBESEHUM Wccheno-
BaHus.
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NMPABUNA ONA ABTOPOB

Yme. npuka3zom u.o. pekmopa
®rEQY BO Cri6rfiMy Muxzdpasa Poccuu om 05.04.24

HACTOALLME NMPABUNA AN ABTOPOB
ABNAOTCA U3OATENBCKUM JOrOBOPOM

Ycnosus Hactoswero [lorosopa (ganee «[oroBop») sBnsioTCs
nybnuyHon odbepton B cooTBeTCTBMM C M. 2 cT. 437 [paxpaHcko-
ro kogekca Poccuitickoin ®epepauuv. [davubii [doroBop onpege-
nsieT B3aWMOOTHOLIEHWS Mexay pedakuueil xypHana «Russian
Biomedical Research» (manee no TekcTy «KypHany), 3aperu-
cTpupoBaHHoro ®epepansHoii cnyx6oi no Hag3opy B cdepe cBs-
31, MHGOPMALMOHHBIX TEXHOMOTUA W MacCOBbIX KOMMYHMKaLMIA
(POCKOMHA[3OP), ceugetensctao: MM Ne ®C77-74228 ot 02 Hosl-
Bps 2018 . (paHee M Ne TY78-01869 ot 17 mas 2016 r.), uMmeHyemol
B JanbHelweM «Pefakumsy 1 SBNAIOWENCH CTPYKTYPHbIM MoApas-
penexvem Orb0oy BO CN6IMMY Mwunaapaea Poccun, 1 aBTopom
/NN aBTOPCKMM KONMEKTMBOM (M UHBIM MpaBoobnagatenem), ume-
HyeMbIM B AanbHELEM «ABTOPY, MPUHSBLUMM Ny6RMYHOE Npeanoxe-
Hue (odepTy) 0 3akntoveHun Jorosopa.

ABTOp nepepaet Pefakuuu Ans usgaHus aBTOPCKUNA OpuUruHan
UNU pyKONUCh. YKa3aHHbIN aBTOPCKWIA OpUrMHan JOMXeH COOTBeT-
cTBoBaTb TpeboBaHUsAM, ykasaHHbIM B pasgenax «[lpefcraBnexue
pykonucu B xypHany, «OcdopmneHue pykonucuy. Mpu paccmoTpe-
HUWM MONMYYEHHbIX aBTOPCKMUX MaTepuanos XKypHan pykoBOACTBY-
eTcs «EguHbiMm Tpe6oBaHUAMM K pyKOnNMCAM, NpeLcTaBnsieMbiM B
6romeguumHckue xypHanbl» (Intern. committee of medical journal
editors. Uniform requirements for manuscripts submitted to biomedi-
cal journals. Ann Intern Med. 1997;126:36-47).

B XypHane nevatatotcs paHee He onybnukoBaHHble paboTbl No
npodunto XypHana.

ypHan He paccmatpuBaeT paboTbl, pesynbrathl KOTOPbIX MO
fonblie yactu yxe Obinu onybnukoBaHbl MAM omucaHbl B CTa-
TbSIX, NPEACTABMNEHHbIX UV NPUHATLIX ANS ny6nukaumm B gpyrve
neyaTHble UMM 3MeKTPOHHbIE CPeacTBa MAcCoBOW WHGOPMALMK.
MpencTaBnss cTaTblo, aBTOP BCerga AOMXKeH CTaBUTb pefakLmio B
“3BECTHOCTb 060 BCEX HampaBNeHWsX 3TOW CTaTbu B Meyatb U 0
npeablgyLLMX NybnukaLusx, KOTOPbIE MOryT paccMaTpuBaThbCs Kak
MHOXeCTBEHHbIE UK Aybnupyowme nybnukauum Ton xe camon
unu oyeHb 6nnskoit paboTbl. ABTOp AOMKEH YBEAOMUTL pefaKLmio
0 TOM, COLEPXWT N CTaTbs yxe onybriMkoBaHHbIE MaTepuansl, U
npefocTaBUTb CCbIMKW Ha NpeablayLyto, 4Tobbl faTb peAakuuu
BO3MOXHOCTb MPUHATb peLleHne, Kak NocTynuTb B AaHHOW CUTya-
umu. He npuHUMaloTCs K neyatu ctatby, NnpeacTasnsiowne cobomn
OTZeNbHbIE 3Tanbl He3aBepLUeHHbIX CCNeA0BaHuA, a Takxe cTa-
TbY C HapyLleHneM «[paBun 1 HOpM rymaHHoro obpatlieHns ¢ 6uo-
o0beKkTamMu uccneaoBaHuin.

Pa3meLLeHne nybnukaLmin BO3MOXHO TOMbBKO MOCIE NOMyYEHUS
NONOXNUTENbHON peLeH3nN.

Bce ctatbu, B TOM yucne cTaTby acCNUPaHTOB U JOKTOPaH-
TOB, Ny6nukytoTca 6ecnnaTtHo.

Mopgava cratem B xypHan «Russian Biomedical Research»
OCYLLEeCTBNAETCSA NO agpecy SNeKTPOHHON nouThl avas?@mail.ru ¢
nomeTkon «ana Russian Biomedical Research» nnu yepes cant
https://ojs3.gpmu.org/index.php/biomedical-research.

TpeboBaHus Kk oTnpaBke cTaTel

lMepen 3anornHEHWEM aHkeTbl aBTopaM pekoMeHZyeTcs NOAro-
TOBWTb BCe HeobxoauMble [ns BBOAA [aHHble, a Takxe BbibpaTh
aBTopa (B Crnyyae konnekTusa aBTopoB ctatbu), OTBETCTBEHHO-
O 3A MEPEMUCKY. [ina ycnewHoro 3anonHeHWs aHkeTbl Heob-
XOAMMO UMETb BCHO YKa3aHHY0 MHGOPMALIMIO 1 HA PYCCKOM, M Ha
QHIMMACKOM A3blKaXx.

Bce HasBaHWs Ha aHrMUICKOM fA3blke, BKNOYas Ha3BaHWS
cTaTbW, Ha3BaHWUS YUYPEXAEHWA, UX Nogpa3aeneHnin QOMKHbI
npuBOAMTHLCS C NponucHbIX byks (Hanpumep: Sex Differences
In Aging, Life Span And Spontaneous Tumorigenesis; Bulletin
of Experimental Biology and Medicine; Saint Petersburg State
Pediatric Medical University) n HenpemMeHHO B COOTBETCTBUMU C
oduunanbHbIMU HanMeHOBaHNMK 6€3 CaMOAeATENbHOCTH.

AHKeTHble faHHble Bcex aBTopoB — Mmsa OtyecTBo damunus
(nonHoCTBI0), y4YeHas cTeneHb, 3BaHNe, JOMKHOCTb, MECTO paboThl
(kadbegpa, oTAENEHWE), Ha3BaHWe yupexneHnus, aapec yypexae-
Hus, e-mail, ORCID, SPIN-koa, TenedoH, ®UO aBTopa, 0TBETCT-
BEHHOr0 3a Nepenucky, 1 T.4. — 3anonHAKTCA B COOTBETCTBYIOLNX
nonsx popmbl 3asBku. Pe3tome, knoyeBble CNoBa W Ha3BaHuWe cTa-
Tb¥ TaKXe 3anofHAOTCS OHNaH.

CraTbs fo/mKHa COOTBETCTBOBATL NpaBunam 0popMneHuns cTa-
Tel K nybnukaumum (CM. HuXe).

K kaxgon ctaTbe npunaraetcs ¢ann OKCNepTHOro 3aknio-
yenns (33). Ons astopos CIM6IMMIMY 33 moxeT Tonbko noa-
nucblBaTbCs aBTOpaMu cTaTbW, nevaTb HeobasaTenbHa. [ns
aBTOPOB ApYrux yupexaenuin 33 odopmnsercs o6s3aTenbHO
NOMHOCTLI, C MevaTaMn (kpyrnas nevatb yuypexneHus) u nog-
NUCAMU PYKOBOAWTENEA M KOMWUCCWA [aHHOMO YuYpexaeHus.
3anonHeHHbIN, NOANUCAHHBIA U «omeYyaTaHHblity 6naHk 33 ans
OTNpaBKkW OHNalH NpeABapuUTEeNbHO CKaHupyeTcs unu goTo-
rpacmpyetcs. O6pasey 33 moxHO ckavatb (https://gpmu.org/
science/pediatricsmagazine/Russian_Biomedical_Research, BbnaHk
9KCMEPTHOTO 3aKMKYEHMS).

OTnpaBneHHble aHKeTHbIE AaHHbIE aBTOPOB, CTaTbs, O3 NOCTy-
natT Ha E-mail aBTopy-oTnpaBuTenio (4ns NogTBEpXAEHNS 1 Npo-
BEpKM 0TNpaBKm) 1 Ha E-mail pepakuum screenter@mail.ru TexHnieckomy
penakTopy xypHana «Russian Biomedical Researchy, ¢ koTopbiM ocy-
LeCTBNSETCA BCA AanbHelilas paboTa no nogroToBke CTaTbil B NeYatb.
Bce Bonpock! Mo oTnpaske CTaTei MOXHO aApecoBaTh Ha SMEKTPOHHbIN
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appec scrcenter@mail.ru TexHu4eckoMy pegakTopy xypHana «Russian
Biomedical Research» Mapun AnekcaHgposHe MaxomoBo.

Pykonucb cuutaetcs noctynuslueir B Pefakuuio, ecnv oHa
npeacTaBneHa KOMNMEKTHO 1 0GhopMIeHa B COOTBETCTBUM C OMNK-
CaHHbIMK TpeboBaHuamu. [peaBapuTeNbHOE PacCMOTPEHNE PYKO-
nucK, He 3akasaHHon Pepakumen, He sBnseTcs HakToM 3akroye-
HWUS MeX Ay CTopoHaMu u3aatensckoro [lorosopa.

Mpw npefcTaBneHnn pykonucy B YKypHan ABTOpbI HECYT OTBETCT-
BEHHOCTb 32 PaCcKpbITe CBOMX (OMHAHCOBbIX W APYMMX KOHIMKTHBIX
WHTEPECOB, CNOCOBHbIX Okas3aTh BRUsHWE Ha ux paboty. B pykonucy
BOIMKHBI BbITb YIOMSAHYTHI BCE NULA W OpraHu3aumu, okasasLuve du-
HaHCOBYIO MOAEPXKKY (B BUAE rpaHTOB, 0BOPyAOBaHNS, fekapcTs Ui
BCEro 3TOr0 BMECTE), a Takxke Apyroe PUHAHCOBOE M fIMYHOE yyacTue.

B koHUe kaxpon cTaTbi 00sf3aTeNbHO yKasbiBaKTCA BKMaj
aBTOPOB B HanucaHue cTaTby, UCTOUHWUKM (PUHAHCMPOBaHNSA (€Cnu
UMetTCS), OTCYTCTBUE KOH(IMKTa MHTEPeCOoB, Hanuyue cornacus
Ha ny6nukaLuio co CTOPOHbI NaLUeHTOoB.

MpaBuna ocopmnenus crateit k nyénukayum

CraTbA NnpegocTaBnsAeTcs B ANeKTPOHHOMN chopme (hann MS
Word Bepcum He cTapue 2003, T.e. ¢ paclumpernem doc), Wpudt —
14, vHTEpBaN — NONYTOPHbIN.

®ann cratbn HasbiBaeTca no Gamunuu NepsBoro aBTopa, Ha-
npumep, MeaHos.doc nnu Petrov.doc. Hukakux gpyrux cnos B Ha-
3BaHUN He JOMKHO ObITh!

OpuWeHTMpOBOYHble pa3Mepbl CTaTbM, BKNKOYas ykasaTenb nu-
TEpaTypbl, Tabnuubl u pestome, — 10-12 cTpaHuy TekcTa yepes
nontopa uHTepeana unu 20-25 Teicay 3HakoB ¢ npobenamu. Peko-
MeHayemblil pasmep 063opa — 18-20 cTpaHuML, «MaLIMHOMUCHOTO»
TekcTa unm 35-40 Tbicsay 3HakoB ¢ npobenamu. MpumepHoe Yncno
nUTEpaTypHbIX CCbINOK A 3KenepumeHTanbHomn ctatb — 20, 4ns
0630poB 1 npobnemHbIx cTaTein — 50.

®dain ctatbyu JOMKEH codepKaTb

HA PYCCKOM U AHITIMACKOM A3bIKAX:

+  3arnasue (Title) fomkHo BbITh kpaTkum (He 6onee 120 3HakoB),
TOYHO OTpaXatoLLMM COLepKaHNe cTaTbu.

« Csegenns o6 aBTopax (nybnukytotes). [ns kaxgoro asTopa
yKa3blBaloTCa: hamunus, UMS 1 0TYECTBO, MeCTO paboTbl, No-
yToBbIN agpec mecta pabotbl, e-mail, ORCID, SPIN-koa. ®amu-
NN aBTOPOB PEKOMEHAYETCH TPaHCAUTEPMPOBaTb TaK Xe, Kak
B npegblaywmx nybnukauusx, umm no cucteme BGN (Board of
Geographic Names), cm. cant http://www.translit.ru.

* Pesiome (Abstract) (1500-2000 3HakoB, unu 200-250 crnos)
noMeLLaloT neped TekCToM ctatbi. Pestome He TpebyeTcs npw
nyonukaLmmu peLeHsunit, 0T4ETOB O KOHGEPEHLMsIX, MHhopMaLm-
OHHBIX MUCEM.

ABTOpCKOE pestoMe K cTaTbe SBMSETCH OCHOBHbIM MCTOYHUKOM
WH(OpMaLMN B OTEYECTBEHHbIX U 3apybexHbix MHopMaLm-
OHHbIX cucTeMax U Das3ax AaHHbIX, VHAEKCUPYIOLWMX XypHar.
Pestome poctynHo Ha caiTe xypHana «Russian Biomedical
Research» u nHaekcupyeTcs ceTeBbIMIA NOUCKOBLIMM CUCTEMA-
Mu. /3 aHHoTauun AormkHa ObiTb NOHATHA CyTb UCCNEA0BAHMS,
HYHO NI 0BpalLaTbCs K NONHOMY TEKCTY CTaTby 4715 NONYyYeHNs

Gonee nogpobHOW, MHTEpecytoLen ero uHdopmauyun. Pestome
[OMKHO M3naraTb TONMbKO CYLLECTBEHHbIE (aKTbl paboThbl.
PekomeHayemas CTpykTypa kak aHHOTauuu, Tak W camoil cTa-
o IMRAD (ans opurMHanbHbIX WCCMEAOBaHMIA CTPYKTypa
obsizatensHa): BBegeHue (Introduction), matepuansl v MeToabl
(Materials and methods), pesynbTatbl (Results), obcyxaeHue
(Discussion), BbiBogbl (Conclusion). MpeameT, Temy, uens pabo-
Tbl HYXHO yKa3blBaTb, ECAIM OHW He SCHbI U3 3arnaBusi CTaTby;
MeTOZ MNM METOLONOTUI0 NpoBeAeHus paboTbl LenecoobpasHo
ONWCbIBATb, ECIIN OHW OTNINYAIOTCS HOBU3HOM MMM NPeaCTaBNsT
WHTEpeC C TOYKM 3peHns AaHHoM paboTbl. O6bem TekcTa aB-
TOPCKOTO pe3loMe OMpefensieTcs cofepkaHuem nybnukauum
(0bbEMOM CBEAEHWNA, UX HAY4YHOW LIEHHOCTLIO M/MMK MpaKTUYe-
CKUM 3Ha4eHueM) 1 JomxeH ObiTb B npegenax 200-250 cnos
(1500-2000 3HakoB).

+  Knioyesole crnosa (Keywords) ot 3 go 10 kmto4eBbIX CroB Wnu
CMOBOCOYETaHNA U3 2—-4 cnos, koTopble ByayT cnocobcTBOBaTH
NpaBUNbLHOMY MEPEKPECTHOMY MHAEKCMPOBAHWKO CTaTbu, MOMe-
LjalTca noA pestoMe C Noa3arofoBkoM «Kntoyesble criosay.
Vicnonb3yinTe TEPMWHBI W3 CrMCKA MEWLMHCKUX NpegMeTHbIX
3aronoskoB (Medical Subject Headings), npnegeHHoro B Index
Medicus (ecnu B 3TOM CrnMcke elje OTCYTCTBYKT Noaxogsiine
0003Ha4eHnss Ans HeLaBHO BBEAEHHbIX TEPMUHOB, noabepute
Hanbonee 6nuskve 13 umetolmxcs). Kniovesble cnosa pasgens-
l0TCS 3ansToN.

¢« TekcT cTatbi MOXeT ObiTb HamucaH nMbo Ha pycckom, nmbo
Ha aHrIMIACKOM fA3bIKE, Takke BO3MOXHa nybnukauus ctatbh ¢
NOMHbIM NepeBogoM. Ha pycckoM M aHrMUNACKOM fi3blkax Heob-
XOAMMO NPEeAOCTaBUTb BCE PUCYHKM 1 Tabnuubl (3aronosky, Bce
Haanucu, a Takke TekeT Tabnuy AoMKHLI UMETb NepeBos).

B paspene «MeTofuka» 06s13aTenbHO yka3blBatoTCs CBEAEHNS O
cTaTucTuyeckon 0bpaboTke IKCNEPUMEHTANBHOTO UMK KNUHUYe-
ckoro maTepuana. EguHuLbl n3amepeHns akTes B COOTBETCTBUM
¢ MexgyHapogHoit cuctemon egnHuy — CU. damunum uHo-
CTpaHHbIX aBTOPOB, LNUTUPYEMble B TEKCTE PYKOMUCH, MPUBOAAT-
Csl B OPUIMHANbHOM TPAHCKPUMLMK.

Tabnuubl M PUCYHKM NPUBOZATCS HEMOCPEACTBEHHO B TENe CTa-
TbW, K&XIbIV U3 KOTOPbIX UMEET HOMEp W Ha3BaHue ¢ obs3aTenb-
HbIMW CCbIfIKaMW Ha HUX B TEKCTe CTaTb — B KOHTEKCTe npefd-
NOXeHWs! (HanpuMep: «...kak MokasaHo Ha puUcyHke 1...») unu B
KOHLIE MPEeAnoXeHUst B Kpyrmbix ckobkax (Hampumep: «...BbisiB-
neHa nonoXuTenbHas KOPpensALMOHHas CBA3b YMEPEHHOI CTe-
nenm (r=0,41) mexay ypoBHem TTI maTepy U HOBOPOXAEHHOMO
(puc. 2)»; npocbba yunTbIBaTH, YTO B MEYATHOW BEPCUM XypHana
puCYyHKM OyAyT BOCNPOM3BOAUTLCS B YEPHO-DENOM BapuaHTe.

+  Cnmcok nuTepaTypbl 00513aTENBLHO NPUBOANTCS B MOPSAKE YNOMU-
HaHws.

TekcT cTaTby JOMmKeH ObITb NOATOTOBMEH B CTPOTOM COOTBETCTBUM
C HaCTOSAILLMMY NpaBUaMu 1 TLLATeNbHO BbIBEPEH aBTOPOM. B cnyyae
00OHapyXeHWsl 3HAYNTENBHOTO KONMYECTBA OneyaTok, HebpexHocTex,
MYHKTYaLMOHHBIX 1 opdhorpacpuiecknx oLLmMBoK, HepaclMpoBaHHbIX
COKpALLEHWIA, OTCYTCTBUSI OCHOBHbIX KOMMOHEHTOB, NEPEBOAOB 3aro-
NOBKOB TabnuLy, NOAPUCYHOUHBIX MOANMCEN, HALAMUCER Ha PUCYHKaX,
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INFORMATION

TeKcTa Tabnuu 1 Apyrux TeXHNYeCkux AedekToB 0hopMIIEHUs cTaTei
pefakumus Bo3BpallaeT cTaTbto aBTopy Ans gopabotku. HeGonblune
MOrpeLLHOCTY pefakLmMs MOXeT UCTpaBUTL cama be3 cornacoBaHus ¢
aBTOpOM. Pefiakums ocTaBnsieT 3a cOBON NpaBo OCYLECTBMEHNS N~
TEPaTYPHOTO 1 TEXHUYECKOTO PeakTMPOBaHUs CTaTel.

CokpaLeHui, kpome obuieynotpebutensHblx, cnegyet nsbe-
raTb. CokpaLleHust B Ha3BaHWM CTaTbK, Ha3BaHUSIX TabnuL 1 pucyH-
KoB, B BbIBOZAX HeaonycTumbl. Ecnn abBpesumatypbl ncnonbayioT-
€8, TO BCE OHU AOMXKHbI ObITb HENPEMEHHO pacLuMdpOBaHbI MOMHO-
CTbI NpM NEpBOM KX YNOMUHaHUM B TEKCTe (Hanpumep: «Hapsay ¢
AaHHbIMK 0 POH (peanayanbHo-0praHnyeckon HegocTaTouHOCTH),
obycnosnuBatowen passutune KC (runepkuHETMYECKOTO CMHAPO-
Ma), paclUMpPeH AnanasoH 1ccneLoBaHUi N0 SHOOTEHHOW NpUpoae
AaHHOro CUHAPOMAY.

Bce uutuposanusa nponssoasaTcs cneayloym obpasom:

®WO aBTOpa, rof 13gaHus u npoyas MHPoOpMaLmMs He yNTOMUHAOTCS
B TekcTe. BMeCTo aT0ro ykasbiBaeTCst CCbiNka Ha MCTOYHMK NUTepaTypbl
B BUAE HOMepa B kBaapaTHbIX ckobkax (mpumep: «Pag uccneposartenei
OTMEYaeT pasfnyHble HapyLLEHUS peyeBbIX (YHKLMIA MpK anurnencun B
JeTckom Boapacte [17, 21, 22].»), KOTOPbIi BKMIOYEH B pacCTaBNEHHbI
B Nopsiake ynoMmuHaHus (1, 2, 3 ¥ 1.4.) CIMCOK UCTOYHWKOB B KOHLIE CTaTbM.

Bce cCbInku LOMKHbI UMETb COOTBETCTBYHOLIMIA UCTOYHUK B CMK-
CKe, a Kax[bli UCTOYHUK B CMIUCKE — CCbISIKY B TEKCTE.

B Bupae ucknioyeHus B Tekcte moryT npusogutbes ®UO koH-
KpeTHbix aBTopoB B dopmate U.0. damununs, rog n gaxe Haspa-
HWe MCTOYHMKA, HO MpK 3TOM BCE PaBHO 0bsi3aTenbHa cchinka (B
KBaZpaTHbIX CkobKaXx B KOHLE NPEANOKEHNS) Ha UCTOYHNK, BKMHO-
YeHHbI B cnncok nutepatypbl. (Hanpumep: «B 1892 rogy Benukuit
OpacTt lamunbToHCKMIn onucan B cBoem 6eccmeptHom Tpyae «O6
OTKPbITUW TPETLETO YXa y Yernoseka» TpeTbe (HenapHoe) yxo» [34].)

Nuteparypa (References)

YuutbiBass TpeboBaHWS MeXAYHApOAHbIX CUCTEM LUTUpOBa-
HWS., CUCOK NMTEpaTypbl NPUBOANTCS He TOMbKO B 0OLIMHOM BUAe,
HO TaKXe 1 JOMONHNTENbHO B NEpPEBELEHHOM Ha aHTNMACKNA S3bIK
(References).

B cTaThbe NpUBOAATCS CCbINKM HA BCE YNOMUHAEMbIE B TEKCTE
UCTOYHUKM.

®amunum v MHULWans! aBTOPOB B NPUCTATENHOM CMIUCKE NPUBO-
OATCA B NOpsAAKe yNOMUHaHUA.

B onucaHum ykasbiBatoTcs Bce aBTOpbI Ny6nukaymu.

Bubnnorpaduyeckue CCbinki B TEKCTE CTaTbi JAOTCS B KBAf-
paTHbIX CkobKaXx.

Ccbinkn Ha Heony6nnkoBaHHble paboThbl He JOMYCKaTCS.

Cnucok NUTepaTypbl KOMMJIEKTYeTCA B criegytoliem nopsake:

HopmamueHbie akmb!

Mpukasbl, HOPMaTUBHblE aKTbl, METOAMYECKUE MIUCbMA W NPO-
Yne 3aKOHHble aKTbl, MATEHTbI, MONIe3Hble MOAENM He BHOCSTCS B
CMMCOK IUTEPaTYpPbI, 0hOPMASIOTCS B BUAE CHOCOK. CHOCKa — npu-
MeyaHue, NOMeLLAaEMOE BHU3Y CTPaHULbl (MOCTPaHUYHAs CHOCKA).
3Hak CHOCKW cTaBsT Uudpoit nocne pparmeHTa OCHOBHOIO TEKCTa,
roe ecTb YNoMuHaHue 06 9TUX UCTOYHMKaX. PekoMeHyeTcs CkBO3-
Hasi HyMepaLusi CHOCOK MO TEKCTY.

WHumepHem-pecypc

1. ViHTepHeT-pecypc, rae eCTb Ha3BaHWe WCTOYHMKA, aBTop,
BHOCWTCS B CMIUCOK NUTEpaTypbl (B nopsgke andasunTta) ¢ ykasaHu-
eM fatbl 0bpaLyeHns (CM. Huxke npuMep ohOpMAEHMs).

2. Ecnu ecTb TOMbKO CCbiNka Ha caiT, 0popmMnseTcs NoACTPOY-
HOe npuMeYaHue (CHocka), ¢ ykazaHuem Aatbl obpalleHus.

LLernos . Hackonbko Benuka ponb Mukpodnopsl B Gruonorum
BuAa-xo3auHa? Xusble CUCTEMBI: HayYHbIN 3NIEKTPOHHbINA XypHa.
Hoctynen no:  http://lwww.biorf.ru/catalog.aspx?cat_id=396&d_
no=3576 (gata obpauieHus 02.07.2012).

Kealy M. A., Small R. E., Liamputtong P. Recovery after caesarean
birth: a qualitative study of women’s accounts in Victoria, Australia. BMC
Pregnancy and Childbirth. 2010. Available at: http://www.biomedcentral.
com/1471-2393/10/47/ (Accessed 11.09.2013).

Mpumepbl ohopmneHns nutepaTypbl

KHuea:

tOpbes B.K., Monceesa K.E., Mmywienko B.A. OcHoBbl 06LLecTBEH-
HOro 340pP0BbA U 3ApaBooxpaHeHrus. Yuebruk. Cr6.: CneuJlut; 2019.

Hukudpopo O.H., pen. CaHkr-lNetepbypr B 2021 rogy. CI6.:
MeTpocrtar; 2022.

Brandenburg J.H., Ponti G.S., Worring A.F. eds. Vocal cord
injection with autogenous fat. 3 rd ed. NY:Mosby; 1998.

Domeika M. Diagnosis of genital chlamydial infection in humans
as well as in cattle. Uppsala; 1994.

masa u3 kHueu:

TytenesH B.A., Hukutiok [.6., WapadetamHos X.X. 3goposoe
nUTaHMe — OCHOBA 310POBOro 06pa3a X13HW 1 NPOPUNAKTUKK XPO-
HWYECKMX HEWHMDEKLMOHHbIX 3aboneBaHuit. B kH.: 3gopoBbe monmo-
[eXu: HoBble BbI30BbI M nepcnektuebl. T. 3. M.; 2019: 203-227.

Cmambs u3 XypHana:

KapcaHos A.M., MonyHuHa H.B., Mornyaes T.K. besonacHocTb na-
LMeHToB B Xupyprun. Yactb 2: lMporpamma MeHegXMeHTa KayecTBa
XMpypriyeckoro neveHus. MeguumuHckue texHonorun. OueHka v Bbl-
Bop. 2019;1(35):56-65. DOI: 10.31556/2219-0678.2019.35.1.056-065.

Brandenburg J.H., Ponti G.S., Worring A.F. Vocal cord injection
with autogenous fat: a long-term magnetic resona. Laryngoscope.
1996;106(2,pt 1):174-80.

Deb S., Campbell B.K., Pincott-Allen C. et al. Quantifying
effect of combined oral contraceptive pill on functional ovarian
reserve as measured by serum anti-Mdullerian hormone and
small antral follicle count using three-dimensional ultrasound.
Ultrasound Obstet Gynecol. 2012;39(5):574-580.

Teaucbi doknados, Mamepuanb! Hay4YHbIX KOHepeHYuU:

Mapkosckas W.H., 3aBbsinosa A.H., KysHeyosa F0.B. MukpobHbii
nei3ax nmauueHTa MepBOro rofa Xu3HW C aucdarvein, AnuTensHo
Haxopswerocst B OPUT. XXX KoHrpecc geTckux racTpoaHTEPONIOroB
Poccim u ctpaH CHI™: Tes. gokn. M.; 2023: 29-31.

Canos U.A., MapuHywkud [.H. Akywepckas TakTuka npu BHy-
TpuyTpobHoM rnbenu nnoga. B kH.: Matepuans! IV Poccuiickoro ¢o-
pyma «Matb u gutsax. Y. 1. M.; 2000; 516-519.

Asmopeghepambi;

Asunos A.H0. [leBuauun nonoponeBon MOEHTUYHOCTI MYXYMH C
YMCTBEHHOW OTCTanoCTbio B YCMOBUSX MCUXOHEBPONOMMYECKOrO WH-
TepHaTta. AsToped. auc. ... kaHg. ncuxon. Hayk. C6.; 2021,
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OnucaHue uHmepHem-pecypca:

EcTectBenHoe aBuxeHne Hacenenus. Mocksa: Poccrar. [lo-
cTyneH no: https://rosstat.gov.ru/folder/12781 (gata obpalyerus:
23.10.2023).

World Health Organization. Prevalence and incidence of selected
sexually transmitted infections — 2008. Geneva: World Health
Organization; 2012. Available from: https://aefsg.ch/wp-content/up-
loads/who-9789241503839_eng.pdf (accessed 11.04.2024)

MepeBoa u TpaHcnuTepaums

B 3aBucumocTu oT cutyaumu cnegyet nnbo NpoBoaUTb TPaHCMK-
Tepauuto (Mncatb UCXOaHbIe HeaHrNosA3bIYHbIE CNOBa byKBaMM pOMaH-
cKkoro andaswTa), MmO ykasblBaTb NEPEBOS HEAHTNOA3bIYHOM MHAOP-
mauuu 0 NepeouCTOYHIKax B References.

Ecnu uuTpyemas ctaTtbs HanucaHa Ha naTUHUUE (Ha aHrui-
CKOM, HEMELKOM, WCMaHCKOM, WTanbsHCKOM, (DUHCKOM, AATCKOM W
ApYrux s3blkax, MCNONb3yHoLLMX POMAHCKMI andasuT), CChINKy Ha Hee
cneayeT NPUBECTU Ha OpUrMHANBHOM a3blke onybBnukosaHus. Mpumep
(cTaTbs B HOPBEKCKOM XYpHaNe Ha HOPBEXKCKOM Si3bIKe):

Ellingsen A.E., Wilhelmsen I. Sykdomsangst blant medisinog jus-
studenter. Tidsskr Nor Laegeforen. 2002;122(8):785-787. (In Norwegian).

Ecnu cTatbs HanucaHa He Ha naTUHMUE (Ha Kupunauue, B TOM
YuCne Ha PYCCKOM), HYXHO MPUBECTU OULMarnbHbIA NepeBod U
BbINOMHUTL TPAHCMUTEPALMO B POMaHCKMA andasuT. [Ang KHWr He-
00x0aMMO B 3TOM Cryyae NMPUBECTU TPAHCMMTEPALMIO HA NaTUHMLLY.
B koHLie onucaHms B ckobkax yka3aTb S3bIK M3gaHus.

Ceblinka Ha UcTouHWK nuTepatypbl B References Moxet coctosTs op-
HOBPEMEHHO M W3 TPaHCTMTEPUPOBAHHBIX 3nemeHToB (Hanmpumep, ®VO
aBTOPOB, HA3BAHWS JKYPHAOB), 1 U3 NEPEBOAHBIX (Ha3BaHMe nybnmKkaLm).

CraHpapT TpaHcnuTtepaumu. [pu TpaHcnuTepaLuy pekoMeHay-
eTcs ucnonb3oeath cTaHgapT BSI (British Standard Institute, UK). [ns
TpaHCnMTEPaLWK TeKCTa B COOTBETCTBUM CO CTaHgapToM BS| moxHo
BOCMONb30BaTLCA CCbinkoi http://ru.translit.ru/?account=bsi.

®UO aBTOPOB, PeAakTopoB. PamMuUnuM 1 UHULMAMBI BCEX aBTO-
POB Ha naTuHuULe CneayeT NPUBOANUTL B CCbIMKE TaK, kak OHW AaHbl B
opurMHanbHon nybnvkauuu. Ecnm B opurvHanbHoOM nybnvkauumn yxe
Obinv npuBeaeHbl Ha natuHuue OO aBTOpOB, B CCbiNke Ha CTaThio
CnepyeT ykasbiBaTb MMEHHO 3TOT BapuaHT (HE3aBUCKUMO OT UCMONb30-
BaHHOW CUCTEMbI TPAHCMMTEPALMK B NepBOMCTOMHUKe). Ecnn B odn-
LiMarnbHbIX UCTOYHMKAX (Ha CalTe XypHana, B 6a3ax AaHHbIX, B TOM Y-
cne B eLIBRARY) ®M1O aBTopoB Ha naTuHuLe He NpUBELEHbI, CriesyeT
TpaHCIUTEpPMPOBaTb UX CAMOCTOSITENBHO MO cTaHaapTy BSI.

HasBanve ny6nukaummn. Ecnn y uutupyemoit Bamn pabotbi cy-
LecTByeT ohuLMarnbHbIi NEPEBOS Ha aHMUACKUA S3bIK UMW aHro-
A3bI4HbIA BapUaHT Ha3BaHUs (€ro CneayeT UCKaTb Ha caiTe XypHana,
B 6a3ax gaHHbIX, B ToM yucne B eLIBRARY), cnegyet ykasaTb MMEHHO
ero. Ecnn B ochmumansHbIx MCTOYHKKaX Ha3BaHWe nybnvkauum Ha na-
TUHULE HE MPWBELEHO, CriefyeT BbINOMHUTL TPAHCIUTEPALMIO B PO-
MaHckuin andpaBuT no craHgapty BSI.

Ha3sBaHue m3paHua (kypHana). Hekotopble He aHrnos3blyHbIE
HayyHble M3[aHus (KypHarbl) UMelT KpOMEe Ha3BaHWs Ha POAHOM
A3blke 0(huLManbHOe «napanmenbHoe» Ha3BaHWe Ha aHrUIACKOM (Ha-
npumep, y xypHana «CaxapHblit auabeTt» ecTb ouLmansHoe aHrmo-
A3bl4HOEe Ha3BaHue «Diabetes Mellitusy»). Takum obpasom, ans cnucka
References B ccbinke Ha CTaTbio 13 PYCCKOSA3bIYHOMO XypHana cnegyeT

yKa3aTb n1bo TpaHCMTEpUPOBaHHOe Ha3BaHue XypHara, nubo nepe-
BoAHOe. epeBoaHOE Ha3BaHME XypHana MOXHO B3sTb nnbo ¢ oduuu-
anbHoro canTa XypHana (Unn 1cnonb3oBaTh AaHHbIE O NPaBUIbHOM
HanNUCaHUM aHrNOA3bIYHOTO HA3BaHWs W3 LUTMPYEMON cTaTbi), NMbo
npoBepuTL ero Hanuune B 6ase daHHbIX, Hanpumep B CAS Source
Index, 6ubnuoteke WorldCat unm katanore Web of Science (ISI), ka-
Tanore HassaHui 6a3sbl gaHHbIX MedLine (NLM Catalog). B cnyyae,
KOrAa y XypHana HeT 0thuLMansHOro Ha3BaHUs Ha aHMACKOM A3blKe,
B References HyxHO npuBoauTh TpaHcnuTepaumio no cucteme BSI. He
cnefyeT camoCToATeNbHO NEPEBOAUTL Ha3BaHNS XypHamNOB.

MecTo u3pganus. Mecto usgaHus B ccbinkax BCeraa cneayer yka-
3bIBaTh Ha aHIMMIACKOM Si3blKe 1 MOMHOCTbI0 — He B TpaHCiuTepaLmum
1 6e3 cokpateHmin. To ectb Moscow, a He «Moskvay n He «M.:», Saint
Petersburg, a He «Sankt Peterburg» n He «SPby.

HasBanue uspatenbctBa/m3gartens. B otnuume oT mecTa u3ga-
HWsI, Ha3BaHWe U3JaTenbCTBa AN cCblnok B References crieayeT Tomnbko
TPaHCIUTEPUPOBATH (38 UCKITIOYEHNEM KpaliHe PEAKUX CITy4aeB Hanmuns
Y n3gaTens napannensHoro 0hMLMANbHOMO aHroA3bIYHONO Ha3BaHus).

Mpumepbl nepeBofa PyccKoA3bIYHbIX UCTOYHMKOB NUTe-
paTypbl ANA aHrMoA3bIYHOro 6noka cTaTbu

KHuea:

Yuriev V.K., Moiseeva K.E., Glushchenko V.A. Fundamentals of
public health and healthcare. Textbook. Saint Petersburg: SpetsLit;
2019. (In Russian).

Nikiforov O.N., ed. Saint Petersburg in 2021. Saint Petersburg:
Petrostat; 2022. (In Russian).

[nasa u3 kHueu:

Tutelyan V.A., Nikityuk D.B., Sharafetdinov Kh.Kh. Healthy
nutrition is the basis of a healthy lifestyle and the prevention of chronic
non-communicable diseases. In: Youth health: new challenges and
prospects. T. 3. Moscow; 2019: 203-227. (In Russian).

Cmames u3 XypHana:

Karsanov A.M., Polunina N.V., Gogichaev T.K. Patient safety in
surgery. Part 2: Quality management program for surgical treatment.
Medical technologies. Evaluation and selection. 2019;1(35):56-65.
DOI: 10.31556/2219-0678.2019.35.1.056-065. (In Russian).

Tesucsl doknados, Mamepuarbl Hay4HbIX KOHEePeHYul:

Markovskaya |.N., Zavyalova A.N., Kuznetsova Yu.V. Microbial
landscape of a patient in the first year of life with dysphagia who
has been in the ICU for a long time. XXX Congress of pediatric
gastroenterologists of Russia and the CIS countries: abstract. report.
Moscow; 2023: 29-31.

Salov I.A., Marinushkin D.N. Obstetric tactics in intrauterine fetal
death. In: Materialy IV Rossiyskogo foruma “Mat’ i ditya”. Part 1:
Moscow; 2000; 516-519. (In Russian).

Asmopegepambi:

Avilov A.Yu. Deviations of gender role identity of men with mental
retardation in a psychoneurological boarding school. PhD thesis.
Saint Petersburg; 2021. (In Russian).

OnucaHue MIHmepHem-pecypca:

Natural population movement. Moscow: Rosstat. Available at:
https://rosstat.gov.ru/folder/12781 (accessed: 10/23/2023). (In Russian).

Kealy MAA.,  SmallR.E., Liamputtong P. Recovery after
caesarean birth; a qualitative study of women’s accounts in Victoria,
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Australia. BMC Pregnancy and Childbirth. 2010. Available at: http:/
www.biomedcentral.com/1471-2393/10/47/ (accessed: 11.09.2013).

Mpumep cnucka nutepatypsbl (References):
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Mpumepbi:

CatrapoB A.Q., KapenuHa H.P. OcobeHHOCTM poCTOBbIX Npo-
LLleCCOB y MamnbYWKOB W HOHOLIEA pasfMyHbIX NPONOpLUWA U Temno-
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OTBETCTBEHHOCTb 3A MPABWUIIbHOCTb BUBITUOIPA-
OUYECKUX OAHHBIX HECET ABTOP.

ABTOPCKOE MPABO
Pepakuus otbupaer, rotosuT K nybnvkamm n nybnukyeT nepesan-

Hble ABTOpamu MaTepuanbl. ABTOPCKOE NpaBo Ha KOHKPETHYIO CTaTbio

NPUHAANIEXUT aBTOpaM CTaTbi. ABTOPCKMIA FOHOpap 3a nybnvkaLmum

cTatelt B XXypHane He Bbinnayusaetcs. ABTOp nepepaet, a Pefakums

NPUHUMAET aBTOPCKWE MaTepuarbl Ha CNEAYIOLMX YCNOBUAX:

1) Pepakuyuv nepegaetcs npaso Ha opopmieHne, n3gaHue, nepe-
pavy XKypHana ¢ ony6nukoBaHHbIM MaTepuanom ABTopa Ans Lie-
nen pedhepunpoBaHus cTateil U3 Hero B PechepaTBHOM XypHane
BUHWTW, PHUL n 6asax gaHHbIX, pacnpocTpaHeHue XKypHana/
aBTOPCKMX MaTepuaroB B NeYaTHbIX W ANEKTPOHHBIX U3AaHUsX,
BKItoYas pasmeLlleHre Ha BblBpaHHbIX 6o co3panHbix Pegak-

LUnel cainTax B ceTu MHTepHeT B Lensax goctyna k nyGnukauum
B MHTEPaKTUBHOM pexume Mto6oro 3anHTepecoBaHHOMo nnla u3
noboro MecTa v B Nioboe Bpems, a Takke Ha pacnpocTpaHeHe
YypHana ¢ onybnukoBaHHbIM MaTepuanom ABTopa no NOAMMCKE;

2) TeppuTOpUs, Ha KOTOPOM pa3peLLaeTCcs UCnomnb3oBaTb aBTOPCKMIA
maTtepuan, — Poccuiickas ®egepaums u cetb VIHTEpHET,;

3) cpok genctaus floroBopa — 5 neT. 1o ncteveHnn ykazaHHoro
cpoka Pefakums octaBnsiet 3a coboi, a ABTOp noaTBEPKAAET
BeccpoyHoe npaBo Pepakuun Ha NPOLOSIKEHNE pasMeLLeHns
aBTOPCKOro MaTepuana B cetu VIHTepHeT;

4) Pepakuns BnpaBe no CBOEMY YCMOTPEHMI0 be3 kakux-nnbo co-
rmacoBaHuii ¢ ABTOPOM 3aknoyaTh [AOroBOPbl U COrNalleHuns ¢
TPETbUMU NINLAMM, HAanNPaBMeHHbIE Ha AONONHUTENbHbIE MEPbI
no 3alLuTe aBTOPCKUX 1 U3LATENbCKUX NpaB;

5) ABTOp rapaHTMpyeT, YTo ucnonb3oBaHWe Pepakuuen npepo-
CTaBNeHHOro 1M Mo HacToswwemy [loroBopy aBTOpckoro mare-
puana He HapyLWT NpaB TPeTbuX nuL;

6) ABTOp ocTaBnsieT 3a coboi NpaBo UCMOMNb3oBaTh NPeAOCTaBMNEH-
HbIl N0 HacTosiemMy [loroBopy aBTOPCKWA Matepuan caMmocTos-
TenbHO, NepeaaBaTh Npasa Ha Hero No A0roBOPY TPETLUM NnLaMm,
€Cnu 3T0 He NPOTMBOPEYUT HacTosLemy [loroopy;

7) Pepakums npepoctaBnsieT ABTOpY BO3MOXHOCTb Oe3B03Me3a-
HOrO MONyYeHUs CNPaBKM C ANEKTPOHHLIMU aapecamu ero ogu-
unanbHown nybnukauum B cet MHTepHET;

8) npu nepeneyaTke cTaTbi UK €€ YaCTM CCbIKa Ha NEPBYIO My-
Bnukauuio B XypHane obs3atenbHa.

NOPAOOK 3AKIMKOYEHUA OOFOBOPA
3aknoyeHvem [loroBopa €O CTOpPOHbI Pepakuum sBnsieTcs

ony6nukoBaHue pykonucu AaHHoro ABTopa B XypHane «Russian

Biomedical Research» n pasamelieHue ero Tekcta B cetn MHTepHeT.

3akmioueHrem [loroBopa co cTOpoHbI ABTOpA, T.€. NONHbIM 1 6e30ro-

BOPOYHbIM NPUHATUEM ABTOPOM ycrosuit loroBopa, SiBnseTcs nepe-

Aava ABTOPOM PYKOMKUCK U SKCMIEPTHOTO 3aKMOYEHMS.

PELIEH3UPOBAHUE
Cratby, nocTynueline B pefakumio, 0653aTenbHO peLeHanpy-

totcs. Ecnvy peLjeH3eHTa BO3HWKaKT BONPOCHI, TO CTaTbsl C KOMMEH-

TapusMu pelieH3eHTa Bo3BpalyaeTcs AsTopy. [laton nocTynneHus

cTaTbi cyuTaeTcs garta nonyyeHns Pepakuuer OKOHYaTENbHOro

BapuaHTa ctatbi. Pegakuus octaBnsieT 3a coboi npaBo BHECEHUS

pefaKkTOPCKUX U3MEHEHWI B TEKCT, HE UCKaXaloLMX CMbICna cTaTby

(nuTepaTypHas u TEXHonornyeckas npaska).

ABTOPCKWE 3K3EMMNAPLI XXYPHAIA
Pepnakuus 06s3yetcs Bbigats ABTopy 1 ak3emnnsp XKypHara Ha ka-

XOyto onyBnMKOBaHHYH CTaTbio BHE 3aBUCMMOCTY OT Yucra aBTopoB. AB-

TOpbI, NpoXviBatoLme B CaHkT-MeTepbypre, nonyyatoT aBTOPCKMI 3K3eM-

nnsp XypHana HenocpencTeeHHo B Pegakumu. MHoropogHuM AsTopam

aBTOPCKIN 3k3eMnnsp XKypHana BbiChINaeTcs Ha agpec aBTopa no 3anpo-

Cy OT aBTOpa. OK3EeMMNNAPbI CrIEL|BbINYCKOB HE OTMNPAaBMSOTCS aBTopam.

ALPEC PEOAKLIUK
194100, Cankt-Metepbypr, Jlutosckas yn., 2
e-mail: scrcenter@mail.ru
Cantbl xypHana: http://www.gpmu.org/science/pediatrics-

magazine/Russian_Biomedical_Research, https://ojs3.gpmu.org/

index.php/biomedical-research
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U3AATEJIbCTBO NEAUATPUHECKOI0 YHUBEPCUTETA
NPEACTABNAET

PykoBOICTBO N0 NefnaTpum.
O®TANIbMOJIOTUA AETCKOI0 BO3PACTA

Peoaxyuonnas xonnecus moma: /[.0. Heanos, B.B. bporceckuii

Tom 11 «PykoBojacTBa mo menuaTpum» OTpa’KkaeT COBPEMEHHBIN
YPOBEHb Pa3BUTH OPTAIBMOJIOTHU JETCKOro Bo3pacra. Kuura co-
JEPKUT aKTyalbHYI0 WH(POPMALHIO O COBPEMEHHBIX METOJaX aua-
THOCTHUKH U JICUCHUS 3a00sieBaHui T1a3 y aeteil. OTaenbHbIe pa3aeisl
MOCBAIIEHBl KIMHUYECKUM PEKOMEHJAIUSAM MO0 OCHOBHBIM CHHJIPO-
MaM ¥ 3a00JIeBaHUSIM.

Wznanue npegHazHadyeHo odranbMoioram, MeanaTpaM 1 IpeacTa-
BUTENSIM JAPYTUX MEAUIHMHCKUX TUCIUIUIMH, a TakXke CTyJIeHTaM
CTapIINX KypCOB MEIUIIMHCKUX BY30B.

Tom 11

OdTasrbMoAOrus
AETCKOro Bospacrta

TBep/plii Ieperiet, IBeTHbIE WIUTIOCTPaln, 344 CTpaHUIIbL.

[Ipuobpectu n3naHue MOKHO B UHTEpHET-MarasuHe JIaOupuHT:
https://www.labirint.ru/books/877706/

PykoBofCTBO N0 nefuaTpum.
HEBPOJIOTA U NCUXUATPUSA OETCKOIro BO3PACTA

Peoaxyuonnas xonnecusa moma: /[.0. Heanos, B.U. I'yzesa, C.B. I peuansiii

Tom 9 «PykoBozmcTBa Mo meAMaTpuM» OTPaKaeT COBPEMEHHBIN
YPOBEHb pPa3BUTHUS HEBPOJOTHUU W TICHUXUATPUU JETCKOTO BO3pPACTa.
Kanra conepxut akTyajapbHyr0 WH(GOPMAIUIO O COBPEMEHHBIX METO-
Jlax AMArHOCTUKH U JIeUeHUs 3a001eBaHI HEPBHOW CHCTEMBI U TICH-
XUYECKUX paccTporicTBax. OTaenpHbIe pa3aebl MOCBANIEHB KINHA-
YeCKUM PEKOMEH/IAllMAM 110 OCHOBHBIM CHHJpPOMaM U 3a00JIeBaHUSAM.

PykoBoaCcTBO mpenHa3HauYEHO HEBPOJOTaM, HEHPOXHUpYypram, Mcu-
XuarpaM, TICUXOTepaneBTaM U TPEJCTABUTEISIM APYTUX MEIHUIIHH-
CKHX JTMCIUIUINH, a TAKXKE CTYJICHTAM CTapIINX KYPCOB MEIUITMTHCKNX
BY30B.

Tom 9

HeBpOAOFVIﬂ N ncuxunaTpus
AETCKOro Bospacra

Tsepasrii meperuter, 288 cTpaHul.

[Tpuobpectu U3naHne MOKHO B MUHTEpHET-MarasuHe JIaOupuHT:
https://www.labirint.ru/books/877707/




W3AATEJIbCTBO NEAUATPUHECKOI0 YHUBEPCUTETA
NPEACTABNAET

OPTONEAWYECKAAA CTOMATONOIUA. NPOTE3UPOBAHUE
HECLEMHbIMW KOHCTPYKLMAMMW 3YBHbIX NPOTE30B

M. @. Cyxapes, C. b. Quwes, M. I Pooickosa

Y4eOHHK COOTBETCTBYET mporpamme MUHUCTEpCTBA 37paBo-
oxpaneHust Poccuiickoii @enepauuu 1o OpTONEIUYECKON CTOMAa-
TOJIOTHH, MPEAHA3HAUCH U Oy/IeT MOJIE3HBIM JIJIs [IPEenojaBaTeliei
KYPCOB U CTOMATOJIOTMYECKUX Kadeap, CTYJSHTOB CTOMATOJIOTH-
4eCcKHuX (PaKyabTeTOB, OPJUHATOPOB, aCIIUPAHTOB, Bpadyel-CToMa-
TOJIOTOB.

ABTOpBI OyIyT MPU3HATEIBHBI 32 KPUTUYCCKHE 3aMEUYaHUs U
LG L JOMOJIHCHUS.

C.5. ®nuwes,

M.T. Poxkosa

OPTONEAWYECKASl CTOMATOJIOTUA. TBepplii nepernier, HBETHbIE NILTIOCTpalnd, 464 cTpaHULIbL.
NPOTE3UPOBAHUE HECHEMHBIMU
KOHCTPYKLMAMM 3YBHbIX NPOTE30B

V4eGHMK ANs MEANLMHCKIX BY30B

Canxr-Merepbypr, 2021

[IpnobpecTu u3ganme MOXKHO B MHTEpHET-Mara3uHe JIabupuHr:
https://www.labirint.ru/books/877708/

MATOJNIOTMYECKASl AHATOMMS. OBLLNI KYPC

P.A. Hacwipos, /1.0. Heanos, H.- M. Anuuxos, E.FO. Kanununa

B ofmeM kypce maronorndeckoil aHaTOMUHW (KJIMHHYECKOU
maToMop(oIOTHH) pPacCMOTPEHBI BOMPOCH OOIIECH MaTOJOTHYE-
CKOM aHATOMHUH: METOABI MCCIEOBAHMS B MMATOMOP(OIOTHH, TI0-
BpeXJICHHE M THOENh KJIETOK M TKaHEH, B TOM YIHCIIe CTapeHue;
P.A. HACBIPOB, [1.0. UBAHOB, HapyuIicHus Kp0B006paI_ueHI/I$I 1 UHBIX CpEO OpraHrui3Ma, BoCrajic-
SR, B R HHe, perapanus ¥ pereHepanus, 3a)KUBICHIE paH, IMMYyHHas I1a-
TOJIOTHSI, aJanTalus, MaToJIOTHs POCTa KIETOK U UX AuddepeH-
[IMPOBKH, OMYXOJH, TeHETHYeCKHe 3a00JeBaHMUs, YICHHE O JHa-
AH‘“:anI THO3€ B TIATOJIOTHYECKON aHATOMUH, ITaTOIOTHS U (DaKTOPBI OKPY-
QI BARE JKaroIei Cpesl, IaToI0T s, BEI3BAHHAS TUTAHNEM, KOHCTATAIINS
N W CMEpTH U JIp.

Y4eOHHUK paccunWTaH Ha CTYIACHTOB-MEIMKOB BcexX (haxympre-
TOB, a TaKXe Ha BpaueH, WHTEPECYIOMMXCS BOMpPOCcaMH oOmei
[1aTOJIOTMYECKON aHaTOMUH.

TBepaplii mepensieT, BETHbIE WinTocTpanuu, 280 cTpaHuil.

[TproOpecTu U31aHNEe MOXKHO B MHTEpHET-Marasuue JIabupuHT:
https://www.labirint.ru/books/777658/




