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Abstract. There is a new public health crises threatening globally with the emergence and spread of 2019 novel corona
virus (COVID-19) or the severe acute respiratory syndrome corona virus 2 (SARS-CoV-2). In very recent decade we have seen
endemic outbreaks in the form of Middle East respiratory syndrome coronavirus (MERS CoV) and severe acute respiratory
syndrome related coronavirus (SARS-CoV). Now we again see the emergence of another serious outbreak due to a new strain
called the SARS-CoV-2 virus. This SARS-CoV-2 initially presented as pneumonia of unknown etiology with group of symptoms
including fever, dry cough and shortness of breath in a cluster of patients in December 2019 Wuhan, China. COVID-19 now has
quickly became a health emergency now across worldwide. SARS-CoV-2 is a newly emerging human infectious corona virus
that causes COVID-19, now this has been recognized as a pandemic by the World Health Organization (WHO) on 11" March,
2020. Because of the pathogenesis and proliferation pathways of COVID-19 are still unknown the development of vaccine was
not developed yet and definitive treatment was not implemented. Therefore, in this article, new potential COVID-19 therapies
are briefly reviewed. The world is in emergent need for searching of possible medications for COVID-19.
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dusmnonornyeckue u KnmHuyeckue acnektbl COVID-19

Carbanarx P. Kogupanal, k. Copoyt!, C. [xxasuangpa’, A. F'angu?, C. Kakep*

! K. O, MeAUILMHCKUM KO/IIeIK, KTMHUKA U UCCIIeIOBaTeIbCKUM 1IeHTp, I. Marxypa, Haus
2 MeauIMHCKUM Kosiemk 3unyc, . daxon, ['ymkapar, MHaus
3 Yuueepcuret lpu I'ypy ['obung Cunrx, r. Bygepa, I'yprpam, UHaus
4 MeguuuHCKUN Ko/utemk Pyxc, 1. Ixaimnyp, Unaus

AHHoTanus. B Myupe BO3HUK HOBBIHM KPU3UC B 00/1aCTH 00I1IeCTBEHHOTO 3/IpaBOOXPAHEHHUs], YTPOXKAIOILUH M0sIBJIeHHeM
1 pacnpocTpaHeHreM HoBoro KopoHasupyca 2019 r. (COVID-19), unu KopoHaBHUPYCHOTO TS’KEJIOTO OCTPOTO peCcrrpaTopHO-
ro cuaapoma 2 (SARS-CoV-2). B nocnenHee fecsiTuneTie Mbl HAOTHOAAIN SHAEMUYeCKre BCTBIIIKY B BUZle KODOHABUpYyCa
6mpKHeBOCTOUHOTO pecriuparopHoro cuHgpoMa (MERS CoV) 1 KopoHaBHpycCa TsKesloro 0CTPOro peclMpaTopHOro CHHZAPOMa
(SARS-CoV). Terieps MbI CHOBa BU/IUM TIOsIBJIEHHE ellle OJJHOW Cepbe3HOM BCIIBIIIIKY M3-3a HOBOTO IITaMMa 10/, Ha3BaHUeM
Bupyc SARS-CoV-2. 3tot Bupyc SARS-CoV-2 nepBoHa4yabHO ObIT MPe/CTaBIeH Kak MTHEBMOHHSI HEM3BECTHOU 3THOJIOTUH
C CUMIITOMaMH, BK/TFOUAFOIIMMH Kap, CyX0H KallleJib ¥ OZBIIIKY B TPYyIITie MalueHToB B fekabpe 2019 B 1. YxaHb, KuTaii.
COVID-19 6pICTpO CTas1 MPUUHHON Upe3BbIYaliHON CUTYaly B 06/1aCTH 3apaBooxpaHeHust BO BceM Mmupe. SARS-CoV-2 —3to
He/IaBHO TOSIBUBLLIMICSI KODOHABUPYC, BbI3bIBatOIIMI MHbeKIMIo yenoBeka, COVID-19, koTopyto BcemupHas opraHusanus
3npaBooxpaHeHus (BO3) 11 mapta 2020 roza npusHasa naHgemueil. [latorenes u nytu pacrpocrpadenus COVID-19 o
CHIX TIOp HEM3BeCTHbI, pPa3pab0TKa BaKLIMHBI €l1le He 3aBepllieHa, U criocob jieyeHust He HaliZieH. TakuM o6pa3oM, B 9TOM CTaTbe
KpAaTKO PacCMaTpPUBAIOTCsI HOBBIE MOTeHIManbHble criocobr! Teparur COVID—-19. Mup ocTpo HYXJAaeTcsl B TIOUCKEe BO3MOKHBIX
JekapctB ot COVID-19.

KiroueBsle ci1oBa: KopoHaBupyc, COVID-19, MERS CoV, SARS-CoV, Tepanus

Bkiap aBropoB. lokrop CarbsiHarx Penau Koanpana, gokrop Jyxkutenzaep Copoyt u gokrop IllpunuBaca IkasguaHzpa
BHEC/IM CBOM BKJ/1a/| B KOHL[EMLIMIO UCC/Ie/OBaHuS, U3aliH U cocTaBeHre pykonucu. [loktop Ama 'anau u foktop CyzxaHIy
K»skep czienany KpUTUUECKUi TepecMOTp U OKOHUaTeIbHOe YTBep)K/eHe PYKOIHUCH.

3asB/ieHHE 0 KOH()JIMKTe HHTEePeCoB. ABTODBI 3asiB/ISIOT 00 OTCYTCTBUM KOH(IMKTAa UHTEPECOB.

IMoctynuna 11.05.2020. Ipunsra 06.06.2020.
Ja nurupoBanusa: Carbanarx P. Kogupana, Copoyt k., [xasuanzapa C., I'angu A., Kokep C. dusuonoruueckue

u kmHIYeckre acriekTel COVID-19 // BectHuk Poccuiickoro yHUBepcuTeTa Apy»K0b! HapogoB. Cepust: Meauiuaa. 2020. T. 24,
Ne 3. C. 201—206. DOI: 10.22363/2313-0245-2020-24-3-201-206

Introduction

Novel coronavirus (2019-nCoV), officially known
as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the etiological agent (Corona Virus
Disease 2019) COVID-19 was emerged in Wuhan city,
Hubei province of China in December, 2020. On 11th
March 2020, The World Health Organization (WHO)
declared this disease as pandemic [1]. Despite with
drastic containment measures, the COVID-19 outbreak
has taken lives of people almost more than 1,20,437
number worldwide, with the number of those contracting
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the virus surpassing 1,934,128 (as of April 14, 2020) [2].
India has reported 10,541 confirmed cases including
358 death cases till date (as of April 14, 2020) [3].
Fortunately so far, children was infrequently affected
with almost very less or nil death rates. But the future
course of this pandemic virus is still unknown to us.
This review article gives a clear bird’s eye view point
about this new emerged pandemic virus as knowledge
about this virus is rapidly evolving, readers who urges
to update themselves regularly.
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Methodology

Relevant studies were identified and extracted by
irrespective of time and a comprehensive search in
database search engines namely Pub Med, Scopus,
Science Direct and Google Scholar. Irrelevant studies
were excluded in this review article. Terms were typed
and searched as “COVID-19”, “SARS-CoV-2” and
“2019-nCOV” in titles, abstracts and keywords. After
that, ongoing and completed clinical trials, clinical
reports, case reports and suggestions for potential
medications against treatment of COVID-19 were also
briefly reviewed.

Aetiology

CoVs are positive-stranded RNA viruses with a
crown-like appearance when looked under an electron
microscope (coronam means crown in Latin) due to
the presence of glycoprotein spikes on the envelope.
The subfamily classifies into four genera of CoVs:
Alphacoronavirus (alpha CoV), Betacoronavirus [(beta
CoV) further the betaCoV genus divides into five sub-
genera or lineages], Deltacoronavirus (delta CoV) and
Gammacoronavirus (gamma CoV) [4]. Genomic data
when analysed shown that most probably bats and
rodents are the gene sources of alpha CoVs and beta
CoVs while the avian species seem to represent the gene
sources of deltaCoVs and gammaCoVs. Members of
this large group of viruses can cause mainly respiratory
problems also intestinal, hepatocellular and neurological
diseases in different animal species. Till date, seven
humanCoVs (HCoVs) are capable of infecting human
beings have been identified so far. Some of HCoVs
were identified in the mid-era 1960s, while others were
detected in the recent new era. In general, data suggests
that 2 % of the human population are healthy carriers of
a CoV and that these viruses are responsible for about
5 % to 10 % of acute respiratory infections in them [5].
Which is again dependent on the immunity of particular
person. Ig M, the first antibody to be appear in the acute
stage if SARS- CoV which can be detected within in
three days which is recommended by diagnosis and
treatment. Guidelines on Novel Corona virus Disease
were formed for diagnosis.

The epidemiology of COVID-19: In December
2019, outbreak initially presented as pneumonia of
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unknown etiologic in a cluster of patients in Wuhan,
China and now has quickly become a health emergency
across worldwide. The number of cases started
increasing exponentially, those who did not have any
kind of exposure to the live animal market which
suggests the fact that person-to-person transmission
was occurring [6]. The first fatal case was reported
on 11th Jan 2020 in china while massive migration
of Chinese during the Chinese New Year fuelled the
cause of epidemic. The first case of covid—19 pandemic
in India was reported on 30" January-2020 and kept
gradually rising. Keeping this point of view Indian prime
minister Mr. Narendra Modi announced a voluntary
curfew for public on 22" March 2020, further it was
extended as lock down initially for 21 days from 24"
march and extended up to 3" May,2020. According to
a study from Shiv Nadir University, India might have
witnessed a massive spill of 31k cases of covid-19
victims between 24" march and 14" April without
lockdown [7]. In India the spread of pandemic was
under control due to lockdown by limiting person to
person spread.

Pathophysiology of Covid-19: Glycoprotein
spikes present on the envelope of covid-19 have the
antigenic nature binds with the ACE-2 receptors present
in respiratory system in humans [8, 9]. Some studies also
suggested that the SARS- CoV2 uses the same pathway
into cellular entry. After attaching with the ACE-2
receptors the viral genomic material RNA released into
the cytoplasm of host cells. Then RNA translates the
two proteins ppla and pplab which forms replication
transcription complex (RTC). Regularly RTC replicates
and synthesise nested sub genomic RNAs which is
responsible for production of accessory proteins and
structured proteins components. Thus, formation of a
new viral particle buds [10]. On the basis of previous
studies done on other CoVs, especially SARS-CoV and
MERS-CoV only the immunological responses can be
explained. In general, at first after a virus enters into
host either by exposed or cross contamination, it is
first get recognized by the hosts innate immune system
through pattern recognition receptors (PRRs) including
C-type lectin-like receptors, Toll-like receptor (TLR),
NOD-like receptor (NLR) and RIG-I like receptor
(RLR) as well [11]. Then through different pathways,
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the virus induces the expression of inflammatory factors,
maturation of dendritic cells and production of type
I interferons (IFNs) which accelerates macrophage
phagocytosis of viral antigens by limiting their spread-
ing [11]. However, the N protein present in SARSCoV
can help the virus escape from the exposure to immune
responses in host as soon as adaptive immune response
joins the fight against the viruses. While the CD4+ B
and CD8+ T lymphocyte cells play an important role
by stimulating CD4+ B cells produce virus-specific
antibodies and CD8+ T cells directly kill virus-infected
cells and produce pro inflammatory cytokines. Howev-
er, CoV can inhibit functions of T cells by promoting
apoptosis of T cells [12,13]. COVID-19 might affect
only the human lungs because it is mainly a respiratory
disease. The primary mode of infection is via spraying
droplets from infected individual either by cough or
sneeze from person-to-person transmission through close
contact. COVID-19 most probably have asymptomatic
incubation period between 2 and 14 days during which
the virus can be highly transmitted [14]. With various
clinical reports on SARS and MERS, the most com-
mon symptoms of COVID-19 are fever, severe fatigue,
head ache, cough, diarrhoea and shortness of breath
with other respiratory symptoms. In addition, when
41 hospitalized patients were analysed they founded
with high-levels of pro inflammatory cytokines includ-
ing IL-2, IL-7, IL-10, G-CSF, IP-10, MCP-1, MIP-1A
and TNFa were observed in the COVID-19 severe
cases [15]. This “cytokine burst” causing respiratory
distress syndrome and may potentially leads to death.
At present, the mortality rate of COVID-19 in India is
approximately 3.4 % which are caused by multi-system
failure especially in elderly people.

Present knowledge of treatment
in COVID-19 patients

No doubt antiviral and supportive treatments
are very important in the treatment of patients with
COVID-19. As cytokine burst is relatively common
in severe cases and often leads to the exacerbation,
anti-inflammation therapy may help in preventing fur-
ther injury in such case. As we already know, there are
a variety of anti-inflammatory medications, including
non-steroidal anti-inflammatory drugs, glucocorticoids,
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chloroquine/ hydroxychloroquine, immunosuppres-
sant’s, inflammatory cytokines antagonists (such as
IL-6R monoclonal antibodies, TNF inhibitors, IL-1
antagonists, Janus kinase inhibitors (JAKS) etc., Sid-
diqu and Mehra suggested that tailored therapy in stage
IIT hinges on the use of immunomodulatory agents
to reduce systemic inflammation primarily before it
overwhelmingly results in multi-organ dysfunction.
In this phase, use of corticosteroids may be justified
in concern with the use of cytokine inhibitors such as
tocilizumab (IL-6 inhibitor) or anakinra (IL-1 receptor
antagonist). Intravenous immune globulin (IV Ig) may
also play a role in modulating an immune system that
is in a hyper inflammatory state. Overall, the prognosis
and recovery from this critical stage of illness is poor,
and prompt recognition and application of such therapy
may have the greatest yield [16, 17].

At present, systemic glucocorticoids administra-
tion was empirically used for severe complications
in order to suppress cytokine burst manifestations in
patients with COVID-19, such as ARDS, acute heart
injuries, acute kidney complication and also patients
with higher D-dimer levels [18—20]. However, there is
no evidence from randomized clinical trials to support
the glucocorticoids treatment for COVID-19. Chen et
al. reported 19 (19 %) patients were treated with glu-
cocorticoids for 3—15 days (median 5 [18, 21—24])
and methyl prednisolone (1—2 mg/kg per day) are
recommended for patients with ARDS, for as short as
duration of treatment is possible [25].

Conclusion from physiological point of view:
Hence we conclude based on the available data that there
was a strong binding between SARS-CoV-19 and ACE2
receptor causing respiratory distress in affected people.
But as of now no specific antiviral treatment was recom-
mended for COVID-19 and vaccine was not yet currently
available. The treatment is completely symptomatic and
oxygen therapy has major treatment intervention for
patients with those having severe infection. We recom-
mend as best of our knowledge ACE2 inhibitors in small
doses can be given in infected and healthy population
and drugs that inhibit S-protein ACE2 interaction. If this
is followed the cytokine burst will be decreased and less
chances of respiratory distress syndrome. So this would
be definitely a precautionary step.
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As on the basis of previous studies on COVID-19
there was cytokine burst in people who affected with
covid-19 pathogen. This was responsible for causing
various respiratory breathing complications especially
in elderly people and children due to low immunity
levels and even causing morbidity.

From the available knowledge regarding the treat-
ment of COVID-19 many studies suggested to boost
up immune system while on other hand studies suggest
glucocorticoids treatment to suppress cytokine activity
to escape from these complications, antiviral drugs rem-
desivir and chloroquine are highly effective with safety
track record and Lopinavir/ Ritonavir, Neuraminidase
inhibitors, peptide (EK1), RNA synthesis inhibitors
acting at cellular level in the control of COVID-19 pan-
demic infection which also leads to deteriotion of other
systems in patients. Keeping in mind the guidelines
implemented for treatment of COVID-19, we think that
use of chloroquine and hydroxychloroquine along with
immunity boosters will be a positive outcome in people
affected with COVID-19 with minimal complications.
These suggestions can be viewed and might be useful
in the effective treatment of COVID-19 infection.
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MMMyHonaToreHeTU4ecKne 0CO6eHHOCTH
N MPOrHOCTUYECKMKE KPUTEPUN TAXKEJIOIo TeYEHUS
reMopparmyeckomn nuxopagKu ¢ noyeyHbiM CUHAPOMOM

M.®. UBanos!, N.II. BaamacoBa?, A.B. JKecTkoB!

! Camapckuii rocyapCcTBeHHbIN MeTUIIMHCKUN YHUBepcuTeT, I. Camapa, Poccuiickas ®efepariys
2 MOCKOBCKU# rOCYZ,apCTBEHHBIN MeIMKO-CTOMAaTO/Iornueckuii yHuBepcureT um. A.V. EBoKUMOBa,
. Mocksa, Poccuiickasi depeparivs

AnHoTammsA. AkmyaibHocmb. ['eMopparyuveckast J1Mxopajika C o4eyHbIM CHHZPOMOM — OCTPOe BUPYCHOE MPHUPO/HO0-
yaroBoe 3abosieBaHye, MTPOSIBIISIOLEECs FeMOpparuueckiM CMHAPOMOM U OCTPOH IMOYeYHOW HeZ0CTaTOUHOCTbIO, UMeroLljee
CJIO’KHBI IMMYHOTIaTOreHe3 M CKJIOHHOCTh K TSDKelIoMy TeueHHr0. Lleab. OlieHKa 0coOeHHOCTelH K/IeTOUHO-UMMYHOJIOTMUeCKUX
MeXaHU3MOB Ha paHHuX Tanax [JITIC pa3Hoi cTerneHu TsHKeCTH U pa3paboTKa Ha ITOW OCHOBE MPOTHOCTUUECKUX KPUTEPUEB
PUCKa TSDKeJIoro TeueHHst MH(eKLMOHHOTr o ripotiecca. Mamepuanbt u Memoobl. [IpoBeieHO UIMMYHOJIOTHUeCKOe HCCilefijoBaHNe
KpOBH (MeTO/| MPOTOYHOM HUTodyopuMeTprn) 12 60/bHBIX € TspKebiM TedenueM [JITIC v 53 MarjueHToB CO CPeHEeTSHKeIbIM
TeueHHeM B IMHaMUKe 3aboseBanust. CTaTrcTrueckas 00paboTKa JJaHHBIX MPOBe/IeHa Ha 0CHOBe MakeTta rporpamMm SPSS. Pe-
3ynbmambl. Ha HayanbHeIx 3Tanax [JITIC ycTaHOBIeHbl UMMYHOJIOTHYECKHE 0COOEHHOCTH TsDKEIOro TeueHUst 3a00/1eBaHus B
Buzie Oostee BLICOKOTO COfIepKaHusl B KPOBU T-Xe/repoB U Pery/siTopHbIX T-K/IeTOK U CHU>KeHHOro KonuecTsa L[ TJ1, Bkitouast
WX aKTUBMPOBAHHbIH Ty/1. Ha 0CHOBe OTMEUEHHBIX C/IBUTOB pa3paboTaH MIMMYHOJIOTMUeCKUH MPOrHOCTHYe CKUM KO3 hULIeHT
[JITIC, ro3BOJISIFOIIMIA C BEICOKO# IMTPOrHOCTUUECKOM TOYHOCTHIO OTIPeZie/isiTh PUCK TSDKEJIOTO TeueHHsl B TiepBbie THU (JIMxopa-
[OuUHBIH Nepuof) 3aboseBaHusl. 3akroueHue. I1omyueHHbIe pe3y/bTaThl 103BOJIN BEISIBUTH HEU3BECTHBIE pPaHee 0COOeHHOCTU
MMMYHHOTO TIpolLlecca Ha HavyasibHbIX 3Tanax pas3sutusi [JITIC, uTo 1103Boan/Io Npe/ioyKUTh HOBBIM MOZXO0Z, K TPOrHO3MPOBaHUIO
TSDKeJIOro TeueHHs 3aboneBaHMs.

KiroueBble c10Ba: reMopparvueckasi Jinxopazka ¢ moueussiM cuaipoMoM (IVITIC), mporHo3 TsyKesioro TedeHus, UMMY-
HomaroreHes, GeHOTUITb TUM(OLIUTOB

Bkaj aBTOpOB: aBTOpPBI BHEC/IM PaBHbIN BKJIa/| B MCC/Ie[jOBaHKe 1 HalcaHWe PYKOITUCH.

KoHduinKT MHTepecoB. ABTODBI 3asiB/ISIFOT, UTO UCC/IeZ0BaHHE TIPOBOANIOCH B OTCYTCTBHE KaKUX-/TMO0 KOMMepueCcKrX
WM (UHAHCOBBIX OTHOLIEHUH, KOTOPbIe MOI/IH ObI OBITH MCTOKOBAHBI KaK NOTEHL[MA/IbHBIN KOH(IUKT UHTEPECOB

duHaHCcUpoBaHMe. VICTOUHUKOM MHAHCUPOBaHUS HayuyHOW paboThI CIIY)KUIIH TOCY/[apCTBEHHbIE YUPeXIeHH sl
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BiiarogapHocTH. ABTOpBI BhIpaXkaroT OO/IbIIYI0 6/1ar0japHOCTh COTPYAHUKaM Kadeapbl MHGEKIHOHHBIX Oosie3Helt Ca-
MapCKOT0 TOCY/lapCTBeHHOTO MeJMLIMHCKOTO YHUBEPCHUTETa 3a MOMOIIb B cO0Ope K/IMHNUeCKOTO MaTepuarna.
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Immunopathogenetic features and prognostic criteria
for severe hemorrhagic fever with renal syndrome

MLF. Ivanov, I.P. Balmasova?, A.V. Zhestkov'!

!Samara State Medical University, Samara, Russia;
2A.1. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

Abstract. Aim. Assessment of the features of cellular immunological mechanisms at the early stage of HFRS of varying
severity and development of prognostic criteria for the risk of a severe course of the infectious process. Materials and methods.
An immunological blood test (flow cytofluorimetry method) was performed in 12 patients with severe HFRS and 53 patients with
moderate course in the dynamics of the disease. Statistical data processing was performed based on the SPSS software package.
Results. At the initial stages of HFRS, immunological features of the severe course of the disease were established in the form
of a higher content of T-helper and regulatory T-cells in the blood and a reduced number of CTL, including their activated pool.
Based on these changes, an immunological prognostic coefficient of HFRS was developed, which allows determining the risk
of severe course in the early days (febrile period) of the disease with high prognostic accuracy. Conclusion. The results obtained
allowed us to identify previously unknown features of the immune process at the initial stages of HFRS development, which
allowed us to propose a new approach to predicting the severe course of the disease.
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BBepeHue

I'emopparuueckas JIMX0pajika € OYeYHbIM CHH-
apovom (ITITIC) — ocTpoe BUpyCHOe NPHUPOAHO-0Ya-
roBoe 3ab0/1eBaHue, TPOSIB/ISIIOIIeeCs: reMOpparnyeckum
CHUHPOMOM, reMOoJHaMHU4YeCKUMH PacCTPONCTBAMU
Y TIOPa’KeHUEM T0UeK C pa3BUTHEM OCTPOU MOUYEUHOU
HeI0CTaTouHOCTH [1].

Bo30yauresns [VITIC B COOTBETCTBUU C MOC/eAHEH
KrnaccuduKaleit 0THOCUTCS K cemeiictBy Hantaviridae,
pon Orthohantavirus [2]. B HacTosittiee Bpemsi H3BeCTHO
Gonee 80 cepoOruueCcKy ¥ reHeTUUECKH OT/TAYAFOILXCST
JPpYT OT Apyra THUIIOB XaHTaBUPYCOB, U3 HUX OKOJIO 25
00/1a/1a10T MaTOreHHOCTHIO /17151 uesioBeka [1, 3]. Pac-
MPOCTPaHEHKE OT/e/IbHbIX TUTIOB XaHTaBUPYCOB B MUPe
HOCHUT IPUPOAHO-0UaroBbIii xapakrep. Ha Tepputopun
Poccum stnonorus I'JITIC cBsi3aHa ¢ 5 TUIamMy XaHTaBU-
PYCOB, MaTOTe€HHBIX Z1/1s uesioBeKa. Harbosiee akTHBHAs
0yYaroBasi TEPPUTOPHSI PACIO/IOXkKeHa B LIMPOKO/IMCTBEH-
HBIX 1 XBOMHO-IIIMPOKOJIMCTBEHHBIX jiecax [Ipuypanbs u
Cpennero [ToBomkbs [4], Tie Bo30OyauTeneM 3aboseBa-
HUSI B TIOZIAB/ISIFOIIIEM OOJTBIITMHCTBE C/TyYaeB SIBISIETCS
tun Puumala [5], a IpupoiHBEIM pe3epByapoM CITY>KUT
eBporieiickast pbbkasi 1osieBKa [6]. OCHOBHBIM My TAMH
3apakeHusl YesioBeKa OT TPbI3YHOB SIBJISIFOTCS] BO3ZYILI-
HO-TIb/IEBOM Y KOHTAKTHbIM Yepe3 MOBPeX/IeHHYH0 KOXKY.
CnyuaeB 3apakeHus1 1 riepesiaun Bo30yauresns [JITIC ot
yesioBeKa K uesioBeKky He 3a(hMKCMpoBaHo [7].

Knuanyecku 3abo/eBaHre XapaKTepU3yeTCst BbIpa-
YKeHHOM LIUK/TMUHOCTBIO TeUeHUsl, TIPU ITOM BBIJEJISTFOT
CleiyroIIIe Tepruofibl 00Ie3HN: MHKYOAIMOHHBIH (0T 1
[0 5 HeJiesib, B cpefiHeM 2—3 Hejle/n), TUX0Pa0uHbIH,
TIPOJO/DKAOLLMIACS B CpeIHEM OT 3-X J10 7-U IHE, 0/u-
rypuueckuii (B cpeHeM 6—12 fiHelt), mouypuueckui (B
cpeiHeM 6—14 nHelt), Iepyro/], peKOHBa/IeCLieHIMH (paH-
HUH — /10 2 MeCsALeB U TI03HUN — 110 2—3 j1eT) [8, 9].

Haunbonbliryto 4yBCTBUTE/TBHOCTD K XaHTaBUPyCaM
TIPOSIB/ISieT SH/I0Te/TUI BeHYJ/I TIPHU OTCYyTCTBUU TIpsi-
MOT0 LIUTONAaTUUeCKOro BO3/EMCTBUSI HA HUX CaMOI0
Bupyca [10]. Kpome Toro, nog BivsiHieM BUpyCa Ha-
py1aeTcs skcrpeccust 6esika ZO-1, onpesensiromiero
TIJIOTHBIE MEXKK/IETOUHbIE KOHTAKThI K/IETOK TTIOYeUHBIX
K/TyOOUKOB, B pe3y/ibTare Uero 3TH K/IeTKU MPU UHPUL-
POBaHWM XaHTaBUPYCaMH TePSIIOT CBSI3b JIPYT C IPYTOM.
B HacTosiiee Bpemsi 3TO NpU3HaAeTCs UCC/ieoBaTe-
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JIIMM KaK OCHOBHOM MeXaHW3M MOBPeXX/|eHHsI TToUeK
nipu [JITIC [11]. B uncio K1eToK, 4yBCTBUTEIbHBIX
K XaHTaBUpYyCaM, BXOJAT He TOJIbKO SH/I0Te/IajbHble 1
3MUTe/TNA/IbHBIE KIIeTKW, HO U MaKpodaru, AeHpUTHbIe
KJIETKH, JTUM(DOLIUTBI, HEUTPODH/IBI, TPOMOOLUTHI [12].

B cBs3u ¢ 3TuM, xapakTtepusys naroreses [JITIC
B 1IeJIOM, CJie/lyeT TIOZUepKHYTh, UTO JaHHOe 3abo-
JIeBaHUe CJIY>KUT OFHUM U3 KJaCCUYeCKUX TMPOsIBIe-
HUM CUHApPOMa cucTeMHOro BocrianeHus [13] Ha doxe
JUCQYHKLMU COCYIUCTOTO SHAO0TENNS U HapyLIeHUsI
rioueuHbIX GyHKUMM [14]. TIpy aHa/iM3e CI0KHBIX Ta-
TOreHeTUYeCKUX MeXaHW3MOB JaHHOTO 3abosieBaHUs
HCCJIe/IOBaTe/IM CUYMTAIOT 1jesiecoobpa3HbiM 0cobo
BbI/Ie/IATh BUPYCHBIe (DaKTOPbI, UMMYHHBIe (DaKTOPBHI,
reHeTHYeCcKre 0COOeHHOCTH OpraHu3Ma-xo3suHa [13].

B pekomeHa1yu o y1abopaTopHOM AMarHOCTHKe
[JITIC BXOAAT KIMHUUECKUH aHa/IM3 KPOBH, 00U
aHa/iM3 MOYM, OMOXMMUYeCKUI aHa/i3 KPOBU: MOue-
BHHA, KpeaTHWH, arlaHnHaMuHoTpaHchepasa (AJIaT),
acriapratamuHoTpaHcdepasa (ACaT), uccnemoBatnue
3/1eKTPOJIUTOB KPOBH (Kasmi, HaTpui, xyiop) [1]. [Tomu-
MO OT/Ie/IbHBIX TeCTOB /JIs1 TPOTHO3UPOBaHUS TSDKEI0ro
TeueHUsl CO3[jal0TCsl KOMI/IEKChl TECTOB U ILIKasbl /IS
nx onjeHky: Harpumep, SAPS 11, SOFA, H-SOFA, uto
roBbIiIaeT 3pPeKTUBHOCTB MporHo3a [15]. OxHako, He-
CMOTPSI HA MHOTOUMC/IEHHbIE YKa3aHHs Ha POJib UMMYH-
HbIX (pakTOpOB B natoreHe3e [JIT1C, UMMyHOIOTHUeCKIie
TECTbI [I0Ka He HaLlJTK CBOEr0 MeCTa MpU OCY1LeCTBIeHNU
MPOTHO3UPOBaHUA TsKeCTH TeueHus TTITIC.

B cBsA3U € 5TUM Le/IbI0 JJ@aHHOTO UCCJIeJ0BaHUS
TMOCJTY>KU/TU OLleHKa 0COOeHHOCTel KIeTOUHO-HMMY-
HOJIOTMUeCKUX MeXaHU3MOB Ha paHHuX 3Tanax [JI[IC
Pa3HOU CTeTeHU TSHKECTH U pa3paboTKa Ha 3TOW OCHOBe
MPOTHOCTHYECKUX KPUTEPHEB PUCKA TsDKEIOTO TeUeHHst
MH(}EeKIMOHHOT0 TIpo1iecca.

MaTtepuanbl u meTtoabl

OCHOBHBIM 00BEKTOM JIaHHOTO UCC/Ie/I0BAHUS CITy-
Kis1a BeHO3Hast KpoBb 65 6ombHbIx [TITIC B Bo3pacTe ot
20 o 70 net (28 My>kuuH, 37 XeHIIWH), HAXQUBLLWXCS
Ha CTaLlMOHAPHOM JIeUeHWH B KJTMHUKE MH(EKLIMOHHBIX
6ose3Heit CaMapCKOro roCyJapCTBeHHOTO MeIULIMHCKOTO
yHuBepcureta. Juarnos IJITIC nogTepsxaancs ceposno-
r'MYecKy B peakLiiy HerlpsiMoi UMMYHOQ/TyopeCLieHLIMN
C TIApHBIMU CBIBOPOTKaMH. Y 12 GOJTBHBIX K/TMHUUECKH
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ObLJI0 3aperucTpupoBaHo Tskesoe Teuerue TJITIC, a'y
OCTaJIbHBIX MalMeHTOB — 3abosieBaHue CpefiHel TshKe-
CTU. Y BCeX Mal[MeHToB ObLIO MOyYeHO NHPOPMUPO-
BaHHOE COIJIaCHe Ha y4yacTHe B UCC/Ie[0BAHUU COI/IaCHO
XenbCUHKCKOM JleK/iapaliuv BceMypHOM MeaULIMHCKON
accormanuu (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects, 2013) 1 06pabOTKy IepCOHaNIbHBIX JaHHBIX.

ViMMyHosorrueckoe McciejJoBaHre KpOBY MPOBOIM-
JIOCh B JMHAMUKE B COOTBETCTBHMM C OCHOBHBIMU TI€pPU-
oziamMu 3ab0s1eBaHuMs (JIMXOPA/IOUHbBIHN, OTUTYPUUECKHH,
MO/IMypUYeCKUM, peKOHBa/IeCLIEHLIMM) MEeTO/|OM IpO-
TOUHOU LIUTO(TyOpUMeTpUn. V3yueHuto rofiBepraimich
cienyrorye GeHotunb mumdorTos: CD19+ (B-mmdo-
tuthl); CD3+ (T-mmdorprsr); CD3+CD4+ (T-xeniepsi);
CD3+CD8+ (uurotokcuueckre T-mimorptsl, win LITIT),
B ToM umrce L TJI, skcripeccupytoliyie akTUBUPYHOLLIWN
nektrHOBbIN perienrrop NKG2D — CD3+CD8+CD314+;
CD3+CD4+FoxP3+ 1 CD3+CD8+FoxP3+ (pery/nsitopHbie
T-knetkn); CD3+CD56+ (ecTecTBeHHbIE KUJI/IEPHbIE
T-mamdorutel, wi EKT); CD16+CD56+ (ecTecTBeHHbIe
kusiepsl, unu EK), B Tom uncnie EK, skcnipeccupyro-
1[1e aKTUBUPYIOLLIMI JTeKTUHOBBIN pevieritop NKG2D
-CD16+CD56+CD314+. [TapaiiensHo ¢ UMMYHOJIO-
IMUeCKUMH UCCIIeIOBAaHUSMH OO/TbHBIM TPOBOZV/TUCE:
K/IMHUUEeCKUI aHa/T3 KPOBH, OOIIHI aHa/IM3 MOUH, OHO-
XAMAYeCKWM aHa/IM3 KPOBH, UCC/Ie/JOBaHE 3/1eKTPOTUTOB
KPOBH.

CD19+ %

CD3+CD4+FoxP3+ % CD3+CD8+CD314+ %

e [JINC cpepHeii TAXKecTn
e[ /I11C TAXKENOro TeYeHUs, IMXOPaA0UHbIM Nepuos,
@[ /INC TAXKENOro TEYEHUSA, ONUTYPUUECKUIA NEPUOS,

e[ /I11C TAXKENOro TeYEHUSA, NONNYPUIECKUI Nepuoa,

[/INC tAXKenoro Te4eHUs, Nnepnop, peKoHBaNecLeHLUN
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CrarucThueCcKy aHau3 MPOBOJUJICS Ha OCHOBe
rakeTa CTaTUCTUYeCKUX rporpamm SPSS (Bepcusi 21)
Y BKJItOYAJI MCII0/Ib30BaHUe OIUCaTe/IbHOU CTaTUCTU-
KU, HerlapaMeTpUueCKOW CPaBHUTE/IbHOW CTaTUCTHUKU
(xpuTepuii MaHHa- YUTHU), perpeCcCUOHHOTO aHasu3a,
omnpeiesieHre 95 %-HbIX JOBePUTETHLHBIX UHTEPBA/IOB
roka3saresieii, nocrpoeHre ROC-KpUBBIX.

PesynbraTthbl

Ha nepBom 3tarie ncciiefioBaHni perasncs BOIpoc
0 TOM, KaKuM 00pa3om ArHaMHKa WH(EKIMOHHOTO TPo-
L|ecca B/useT Ha XapakTep C/IBUTOB CO CTOPOHbI UMC/Ia
MM(OLIMTOB pa3MUHbIX GeHOTUIOB Y 6ombHBIX [JITIC
CpeiHeTSDKesI0r0 U TSKeJIOro TeueHus. Pe3ynbrarsl
TaKOro UCCJIeIOBaHMS NTPeSCTaB/IeHbl HAa PUCYHKe 1, Ha
KOTOPOM I10Ka3aH IPOLIeHT OTK/IOHeHHs OTHOCHUTe b~
HBIX BeJIMUMH OTIpe/ieNisieMbIX T0Ka3aresiei y 00/bHBIX
C TSDKeJTbIM TeueHreM 3ab0/ieBaHuUsI OT aHA/IOTUUHBIX
roKasaTeJieil pu CpeIHeTSHKe/IOM TeYeHUU B pa3/iny-
Hble riepyuoasl [JITIC.

Kak nokasbIBaroT rostyueHHble pe3y/bTarkl, Ha pas-
HBIX CTaUsiX 3a00/1eBaHUST IMMYHOJIOTHYeCKHe T10-
Ka3aTesu TMPU TSHKeJIOM U CpefHeTsHKeJIOM TeYeHUN
['JITIC B 3HaUUTE/IbHOM CTeNeHU OT/IMYatOTCs APYT OT
JIpyTa, a CrieKTp Hab/IroJaemMbIX pa3/inurii MakCUMa-
JieH B fie6roTe 3a00/1eBaHMs], TO €CTh B JIMXOPAZ0UHbBIH
Mepuo/, 3HaUMTE/IbHO COKPAILlaeTCsl B OJIMTypUYeCKUIA
Tepyofl, yBeJMYMBaeTCsl B IIOJIMypUUeCKUU TTepro/]

Puc. 1. [1poueHTbl OTKNOHEHNS UMMYHOOMMYECKMX
rnokasatenein nauneHToB ¢ [J1MC Taxxenoro tedeHuns
OT NoKasaTenen CpeaHETSXKENOro TeYeHNs

B AVHaMVKe 3a60neBaHns

Fig. 1. Percentage of deviation of immunological

parameters of patients with severe HFRS from moderate
course in the dynamics of the disease
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Y TTOJTHOCTBIO MCYe3aeT B [1epHo/, peKOHBaseCLieHLINY,
XOTS1 HEKOTOpbIe TeH/J|eHL[MU B Pa3BUTUA UMMYHHOTO
riporiecca npu pasHou crenenu Tsokecty [JITIC Ha sToM
cTasiuy MHGEKLWH ellle 0CTatoTCsl.

He BjjaBasich B /leTa/iv BbISIB/IEHHBIX H3MeHeHUH,
C/ielyeT JIMILIHUI pa3 NMoAUepKHYTh, UTO yKe B Hava/Ib-
Hbiii mepuog, I'JITIC uMMYyHHBIN OTBET B C/lyyae He-
OnaronpusTHOTO Pa3BUTHSI KJIMHUYECKUX TIPOSIBIIEHUM
3abosieBaHus TpUOOpPeTaeT JOBOJIBHO CrieldruuecKye
YepThl, MO3BOJISIIOLLME MPeAnoaaraTb BO3MOXKHOCTD

HCTI0/Ib30BaHMsl Hab/TI0laeMbIX OTK/IOHEHUH /1J1s TIPO-
THO3UPOBAHUS TSHKEJIOr0 TeueHUs1 MH(PEeKL[MOHHOTO
rpotiecca.

B cBsi3u ¢ 3TMM Jianiee ObL TPOBe/IeH /leTalbHbIN
CpPaBHUTE/IbHBIH 110 TSPKECTH 3a00/1eBaHMs aHA/IU3 TIPO-
buneli beHOTUMUUECKHUX 0COOEHHOCTeH MMMMOITUTOB
B sinxopagouHbiii iepuo, [JITIC. Pe3yabTaThl TaKOro
aHa/M3a Ha CTaTUCTUYECKOM YPOBHE Tpe/iCTaB/IeHbl
B Tabsurie 1.

Tabnuya 1
MokasaTtenu copep)xaHus B KpoBu 60sbHbix MMC numdoumTos
af4anTUBHOINO U BPOXXAEHHOIro MUMMYHHOIo oTBeTa B ﬂVIXOpaAO‘-IHbIFI nepuog
Table 1
The lymphocytes levels of the adaptive and innate immune response
in blood of patients with HFRS in the febrile period
Meguana [MuHUMYyM; Makcumym]
UMmyHonornyeckmne
nokasaTtenu MayueHTbl ¢ MMNC MauyueHTbl ¢ MNC P
cpefiHeii TAXecTy TSKENOro TeYeHus
B-numdoLmThI & 12,5[9;12,5] 98,5157 0,653
CD19+ 10° kneTok/n 0,2[0,11;0,29] 0,14 [0,05;0,19] 0275
T-AMMbOLUTI % 62[62;73,7] 73,7 [62; 87] 0,346
Cch3+ 10° kneTok/n 1,40 [0,66; 1,43] 1,04 [0,66; 1,05] 0,376
AKTUBUPOBaHHbIE % 59[3,7;18,7] 9,6 [9,4; 27] 0,275
T-numdouuThbl
CD3+CD25+ 10° kneTok/n 0,14 [0,08;0,17] 0,16 [0,09; 0,32] 0,513
T-xennepbi % 32[23,6; 35] 58,7 [46; 67] 0,046
CD3+CD4+ 10° kneTok/n 0,53 [0,32; 0,74] 0,78[0,53; 0,8] 0,184
LTS % 32 [25,9; 46] 12,6 [10,6; 17,8] 0,041
CD3+CD8+ 10° knetok/n 0,58 [0,41; 0,74] 0,18[0,11; 0,22] 0,022
NKG2D+ L|T/ % 27,7 [13,6; 42,3] 11,9 [8,3; 24,3] 0,035
CD3+CD8+CD314+ 10° kneTok/n 0,38 [0,22; 0,64] 0,14[0,14; 0,22] 0,042
CD4+ perynatopHble % 15[6,8; 15,9] 9,2[4,9;9,5] 0,278
T-KneTkn
CD3+CD4+FoxP3+ 10° kneTok/n 0,15[0,14; 0,34] 0,111[0,07;0,11] 0,083
CD8+ perynsaTopHble % 3,81[2,5;4,1] 10,4[8,3; 12,5] 0,017
T-kneTkn
CD3+CD8+FoxP3+ 10° kneTok/n 0,06 [0,04; 0,09] 0,121[0,11;0,14] 0,024
EKT % 2,5[1,1;12,8] 3,1[1,5;11,7] 0,827
CD3+CD56+ 10° kneTok/n 0,03 [0,02; 0,12] 0,06 [0,03; 0,14] 0,827
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OkoH4YaHue Tabnnybi 1

MeauaHa [MUHUMYM; MakcumyM]
MUmMmmyHonornyeckue
nokasartenu MauueHTbl ¢ TJINC MauuenTbl ¢ IMNC P
cpefHen TAXeCTH TAXKENOro Te4eHms
EK % 111[8,6; 19,4] 17,817,7;21,6] 0,827
CD16+CDS6+ 10° kneTok/n 0,19[0,17;0,25] 0,16 [0,13; 0,26] 0,513
% . .
NKG2D+ EK 34[39;127] 2,6[18;72] 0,181
CD16+CD56+CD314+ 10° kneToK/n 0,05 [0,04: 0,19] 0,04 [0,02; 0,09] 0,124

[pumeydaHne: p — BEPOATHOCTb Pasnnymia B rpynne 60MbHbIx [J1T1C pasHoi CTeneHM TAXKECTU, CepbIM LIBETOM 0603Ha4eHa
[JOCTOBEPHOCTb Pasfivynii No kputeputo MaHHa-YuTHu npu p <0,05.
Note: p is the probability of differences in the group of patients with HFRS of varying severity, gray indicates the significance

of differences according to the Mann-Whitney criterion at p <0.05.

Kak ciemyeT u3 TabuIlbl, JOCTOBEPHOCTD pa3-
JIMYUU TI0 MMMYHOJIOTUUeCKUM TI0Ka3aTessiM Mexzy
CpelHeTsKebIM U TshkesbiM TeueHrem [JITIC B muxo-
Pa/I0YHbIN MepUo/, BbISIB/IS/IACH TI0 C/IeIYIOIIKMM (PeHo-
THIaM JTMMGOILMTOB KPOBH: Oosiee BbicOKOe (B 1,8 pa3a)
oTHOcUTenbHOe unciio T-xenmepo (CD3+CD4+),
a TaK>Ke OTHOCUTe/IbHOEe U abcosroTHoe urcio CD8+
perynsaTopHbix T-KeTok (B cpefiHeM B 2,3 pasa), Ha
(hoHe pe3koro CHWKeHus1 (B cpefiHeM B 4,4 pa3a) OTHO-
cuTebHOTO U abcosmoTHOro urcia L[TJT (CD3+CD8+),
B TOM uKcJie akTuBUpoBaHHbIX CD3+CD8+CD314+
(B cpeiHeM B 2,5 pa3a HUXKe).

r =-0,597

[ns noHuMaHusi GyHKIIMOHAIbHBIX B3aUMOCBS-
3eil MeXX/ly yKa3aHHbIMU KaTeropusiMU JIMM(OLIUTOB
Y TIOHUMaHMsI UX aKTUBALJMOHHBIX MPOLeCCOB HaMH
OTIpe/IeJIsS/TUCh KOPPensLMOHHbIE B3aUMOCBSI3U MeXAY
HUMHU B JINXOPA/|0UHbII NTepro/, C BK/II0UeHHeM ToKa3a-
Tesist yrcaa T-mumM@oLMTOB, HECYIIMX MapKep paHHei
aktuBaipy CD25, sBstomuiics CyObeIMHULIEH O-1eMH
perienitopa (akropa pocta T-TMM(OLIMTOB — UHTEP-
netikuHa-2 [16]. Pe3ysibraThl KOppeJISILIMOHHOTO aHa/|3a
C yKa3aHHeM /I0CTOBEPHO 3HAUMMbIX KO3 ULIMEHTOB
Koppesauu CnupMeHa npe/icTaBIeHbl Ha PUCYHKe 2.

CD8+
T-per

Puc. 2. [locToBEpPHbIE KOPPENALMOHHbBIE CBA3W MEXY Pa3/IUYHbIMU
heHoTMNaMm T-nuMdoLMTOB Y 60MbHbIX [JTTC B 1MXOPaA0YHbIA nepuoj

(= OTpULaTENbHbIE KOPPENALMN,

MOSIOXKMUTENbHbIE KOPPENSILIN)

Fig. 2. Reliable correlation between various phenotypes of T-lymphocytes in patients with HFRS in the febrile period

(= negative correlations,

212

positive correlations)

MMMYHOOT 1A



Ivanov M.F. et al RUDN Journal of Medicine, 2020, 24 (3), 207—217

ITpencraBneHHas cxema r0KasblBaeT, UTO MEXAY
uncioM T-xenrepos u LITJI cyliecTByeT ymMepeHHas
OTpuLaTe/IbHast KOppessiLIMOHHas CBsi3b. B TO ke Bpemst
T-xesnrep NposiB/IsSIET BbIPa’KEHHYIO MOJI0KUTETBHYIO
Koppesisiuto ¢ ynucyiom CD25+T-miM@oLuToB U yme-
peHHY!O cBs3b ¢ CD8+ perynsatopHbeiMu T-K/leTKamy, a
TakKXe, UTO eCTeCTBEHHO, YMEPeHHYH0 OTpULIaTe/IbHYIO
Koppesiauto ¢ yuciaom CD314+ ITJI. LTJI Bxogar B
cocTaB KOppessiiioHHbIX Tlap ¢ CD314+ numdoruramu
yepe3 BbIPA)KEHHYHO MONIOKUTETbHYHO CBsA3b U ¢ CD8+
peryasTopHbIMU T-KieTKaMu — uepe3 CTOJIb JKe BbIpa-
JKEHHYI0 OTPULIATe/bHY0 CBS3b. VIHBIMU C/T0BamMHU, 110
XapakKTepy KOppeJIILIMOHHBIX CBS3ei MOXKHO IpeJIio-
JIO)KWTh, UTO TIyTH akTUBaLuu T-xenmepos u L[TJI mpu
['JITIC pa3nuuHbl, B c1ydae T-XemepoB — 3TO yCUe-
HUe 5KCTIPeCcCHU pPeLienTopOoB /il MHTepIeKHa-2, a
B csiyvae LITJI— yepes poCT 3KCIpeCccuu peLienTopos
K CTpecC-WHAYLIMPOBaHHBIM MoJieKynam. [Ipu sTom
paHHee HakorieHHWe B KpoBU CD8+ perynsitTopHbIx
T-K/1eTOK NPUBOAUT K [10/]aB/IeHUI0 LIUTOTOKCUYECKHUX
T-numdormTos, HO He T-xenmnepos.

Manee yka3aHHbIe 1OKa3aTeny ObUIN TIOIBEPTHYThI
perpecCMOHHOMY aHaJiu3y C LeJIbI0 TIOTyUeHHst UHTe-
rpajbHOTO UMMYHOJIOTMYECKOTO MPOrHOCTHYECKOTO
ko3 duipenTa [JITIC (UITK ITITIC), KOTOpbIi 103BOJIST
OBbI ellle Ha Haua/IbHBIX JTarax 3aboeBaHUsT KOMAJe-
CTBEHHO XapaKTepr30BaThb PUCK Pa3BUTHS TSHKEIOrO
TeueHus 3a00/ieBaHus. B pe3ysbrare ObIIO TIOTyUeHO
ypaBHeHUe TMHENHOW perpeccuu CJiefyroLero Bua:
WIIKIJITIC = 0,405 + 0,046 X[Th] + 0,053 X[CTL] +
0,178 X[NKG2D + CTL] + 0,039 X[CD8 + Treg], rae
NIIK TTITIC — uMMyHOJIOrUe K1 MPOrHOCTUYe CKUI
ko3¢ duiment [JITIC, [Th] — npouienT T-xenmnepos
cpeny umdoruToB KpoBH, [ CTL] — nporieHT [UTOTOK-
cuueckux T-mMM@oLUTOB cpeau TMMQOLIMTOB KPOBH,
[NKG2D + CTL]— npouent LITJI, skcripeccrpyrommpmx
NKG2D-petieritop, cpeiy muMboLdToB KpoBH, [CD8 +
Treg] — mpolieHT perynaTopHbIX T-KIeToK, SKCIpeccH-
pytoumx CD8 + mapkep, cpeiy TMM(OLIMTOB KPOBU.

[ToxpcraBnsisi B popMysly 3HaueHHUs MoKasaresei
KOHKPETHOTO MaleHTa, MO>KHO BbIYMC/IUTh BETMUYMHY
UTIK TJITIC nro6oro 60/5HOTO YesioBeKa B TI€PBbIe
3—75 /iHeH OT MosIB/IeHusI TTePBbIX CUMITTOMOB 3a00J1e-
BaHM [J0 pa3BUTHS ITPU3HAKOB [1I0YEYHOM Hel0CTaTou-
HOCTH, TO €CTb B JINXOPA/J|0YHbIN NIEpUO[,.

YToObI MOMyUnTh KpUTepHUasbHble 3HaueHus1 MITK
[JITIC, npy KOTOPBIX TsDKe/Ioe TeueHre 3a00/1eBaHus
CTaHOBUTCSI HarbosIee BePOSITHBIM, TIPOBO/IM/IOCH CPaB-

IMMUNOLOGY

HeHue 95 %-HbIX JOBePUTEIbHBIX MHTEPBAIOB 3TOT0O
K03 duIeHTa TIPY CPeIHeTSKEIOM U TSDKEeJIOM Teue-
HuM. [IporHocTryeckasi 3HaUMMOCTb TaKOTO CPABHEHUS
yCTaHaB/IMBaaachk myTem noctpoenrss ROC-kpuBoi,
oTpakaroiriei B hopMe TMHEMHON perpeccuu COOTHO-
11IeHe YyBCTBUTETLHOCTH U CrieLiM(prIHOCTH TecTa. Ko-
JIMYeCTBEHHBIM BbIpa’KeHHeM IPOrHOCTUYeCKOM 3Hauu-
MOCTH cy»kua moiiaas nog, ROC-kpusoii (AUROC),
paccuuTbiBaeMasi CTaTUCTUYeCKOM nporpammon. I1pu
3HaueHnssX AUROC < 0,5 TecT Kak MPOrHOCTUYECKU
3HaUMMBbII He paccMaTpuBaeTcsi, py 3HaueHusix AUROC
0,6—0,7 nmporHocTryeckasi 3HAUMMOCTb TeCTa CUUTa-
eTcsi yMepeHHOMU, 1ipy BeinunHax 0,71—0,8 — tect
BBICOKO3HaUMM, a Bbillle 0,8 — ero mporHocTrueckas
3HAYMMOCTb OLIeHMBAETCS KaK OYeHb BbICOKast PU MaK-
crManbHBIX 3HaueHnsx AUROC = 1,0 [17].

95 %-Hble goBeputenbHbIe UHTEpBasbl UITK TJITIC
TIPY CPEIHETSDKEJIOM U TSDKeJIOM TeueHuu 3abosieBa-
HUs ¢ 0003HaUeHHeM BeJIMYMHBI IIPOTHOCTUYECKOTO
kputepuss u ROC-kpuBasi MIpOrHOCTUYeCKOU
3HAUMMOCTH TeCTa IMpeJCTaB/eHbl Ha PUCYHKe 3.

Py
“opc

spc

600 |

Cpeameraxenoe Tevenme FIINC

95% A 0BepUTe NHEIA MHTepRan VMK FAMNC

T
Tskenoe Tevetme FNC

ROC Kpusble

YyscTBUTENEHOCTE

] AUROC =0,972

. T T T T
0 0z 04 08 8 0

Creundmsnoets

Puc. 3. 95 % poseputensHble MHTepBanbl UMKy 601bHbIX
[TIMC pasHom cTenerun Taxectn n ROC-kpuBas
MPOrHOCTUYECKOW 3HAYMMOCTH KOahdULMeHTa

Fig. 3. 95 % confidence intervals IPC in patients with HFRS

different severity and ROS-curve
of prognostic coefficient significance
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Kak cnenyet u3 rpaduka, pasrpaHUuUTe/IbHAas
BesinurHa A5 95 % [oBepuUTebHBIX MHTEPBAJIOB
UTIK y 60/IbHBIX CO CPEAHETSKE/IbIM U TSHKeTbIM
Teuenuem [JIIIC cocraBnsieT 7,4. VIHbIMU C/I0OBaMH,
ripu UTIK TJITIC > 7,4 y 60/IbHOrO MO>KHO KOHCTa-
TUPOBATh PUCK Pa3BUTHS TSHKeJOr0 TEUEeHUs 3a-
6osieBanus. IIporHocTUueckasi 3HaunmMocTh MTTK
['JITIC oueHb BesvKa, MOCKOJBKY NPU MOCTPOEHUHU
ROC-kpuBoit AUROC cocrapnsiia 0,972, To ectb Oblia
6/1M3Ka K MaKCUMaIbHOMY 3HAUeHUIO TIIOAAN TTOf
ROC-kpuBoii.

O6cyxaeHune

[TosryueHHbIe pe3y/bTaThl 3aCTY>KHUBAIOT 00CYK-
JleHUsI KaK C TeOpeTUUYeCKUX, TaK U C MPUKIaJHBIX
TTO3ULUMN.

Cyzs 1o mosyyeHHBIM HaMU JJaHHBIM, Hanbosiee
3HauMMble OTK/IOHEHUS B UMC/IEHHOM COCTaBe TpH Tsi-
»xerioM TedeHuu [JITIC 6b1u11 0oTMeueHbI B T-K/1eTOUHOM
3BeHe IMMYHHOI0 OTBeTa C yyactuem T-xenmepos, LI TJI
Y peryasaTopHbix T-keTok. [To MHOrMM NO3ULUSM 3TH
(bakThI COBMA/AIOT C JAHHBIMU JIUTEPATYPHI.

B coBpemeHHOI uTepaType rnofgyepKUBaeTcs,
yTO T-K/1IeTOUHBIN afjaNTUBHBIA UMMYHHbIN OTBET MpH
BUPYCHBIX UH(PEKIUSIX BBITIOHSAET JBOUHYIO POJIb.
C ofHOU CTOPOHBI, OH CITOCOOCTBYET 3TUMUHALIUN
BUPYCHOTO BO30yZuTe/IsI yTeM 3arycka TyMopasib-
HOT'0 U KJIETOUHOTO UMMYHHOI'O OTBeTa C yuacTH-
eMm T-xenmepHoit cyononysnsiuu (CD3+CD4+), a ¢
JIPYTOM CTOPOHBI YCYTYO/IsieT MOBPeXKeHe OPraHoOB
Y TKaHel yepe3 LIMTOTOKCUUYEeCKOe TTOBPeXKeH e Ke-
TOK, WH(UIIMPOBAHHBIX BUPYCOM, IUTOTOKCHYE CKUMU
T-nmumdormramu (LTJT, CD3+CD8+) [18]. Obe 3T
POJY B MOJTHOM Mepe peanr3ytoTCsl [IPU XaHTaBUPYCHOM
nHpekuu [19], aT-kneTouHbIl OTBET KOPpeIupyeT C
TspkecThbto [JITIC [20]. Haubonee BbIpayKeHHBIM MPH
[VITIC siBnstetcst poct urcsia CD8+ T-mumdormTos [21].
ITOT MoKa3aresb HeraTUBHO KOPPeJIMPYeT C yPOBHEM
KpeaTHHWHA U MOUEBHHBI B KPOBU [22], Tipu 3TOM Obl71a
oTMeYeHa 3HauuTebHass UHOUIbTPALUS TKaHU T10-
yek CD8+ T-nmumdornutamu [23]. B akcriepumenTe
roKa3aHa poJib 3TUX KJIeTOK B Pa3BUTHUU TTOUEUHOMU
remarypu [24].

OTH JJaHHbBIE TIOTHOCTHIO COBMA/AIOT C TOTyUeHHbI-
MU HaMU pe3y/ibTaTaMH [0 JIMX0PaJ0YHOMY MeproSy
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3abosieBanusi. HoBH3Ha M0/TyueHHBIX HAMU JJAHHBIX
CBsI3aHa 3aperuCTPUPOBaHHBIM (PeHOMEHOM /I0CTOBEP-
Horo pocta yucia LTI, skcrpeccupyrommnx akTUBU-
pytomuii perienitop NKG2D (CD314), crietmduuHblii
JUIs1 CTpecC-uHAYIMpoBaHHbIX OenkoB (MICA, MICB)
KJ/IeTOK-MUILIEeHeH, YTO KOCBEHHO MOXXeT CBUeTe b~
CTBOBaTh O HapaCTaHUU aKTHBALIMOHHBIX [TPOLIECCOB
y 9TOM Karteropuu mumM@oIrUTOB [25] TTpY 3TOM UHBIM
MeXaHU3MOM, UeM y OCTaJIbHbIX T-K/IeToK, KakK 3TO
MOKa3asl KOppeJisiLMOHHbIA aHa/u3. AKTUBALIMOHHbIE
npoteccol CD8+ LITJI cBsizaHbl He € 3KCIpeccuen
Mapkepa CD25 (opHoli u3 1jeneii perjentopa K T-Kie-
TOYHOMY pocToBOMY (hakTopy MJI-2), a ¢ 3KcTipeccueit
akTuBupyoLmx Mosiekysn NKG2D (CD314), nuranjom
J1s1 KOTOPBIX CJTY’KaT CTPeCC-UHAYIMPOBaHHbIe OeKu
(MICA, MICB) knetok-muiiieHeti [26]. MoxxHo ipes-
TOJIOXKUTB, YTO B YC/IOBUSIX CUCTEMHOIO BOCIIa/IeHUs U
COIYTCTBYIOLEr0 eMy CTpecca Ha KJIeTOYHOM YPOBHE
Ha4YMHAIOT Mpeob/aziaTh CTpecc-uH/YLUPOBaHHbBIe pe-
aKkLyu T-KIeTouHoro LMTOo/MM3a, HarpaB/IeHHOTO MPOTHB
MHQULIMPOBAaHHbIX K/IeTOK 3H/0Te/HS.

OpHako HECMOTPSI Ha BbIPa’)KEHHOCTh OTHCaH-
HBIX MeXaHW3MOB akTHBaluu LITJI ob1jee uucio 3Tux
KJIeTOK B yinxopaounbiii mepuog [JITIC, ocobeHHO
TP TsDKeJIOM TeueHUH 3abosieBaHusl, He BO3pacTaro,
a Ha00OPOT, CHMYKAIOCh. DTO MOXXHO OOBSICHUTD Ha-
pacTaHveM MpoLeCCOB MUTPALIMU 3TUX KJIeTOK U3 KPO-
BOTOKA B OCHOBHOW OpraH-MUIIIeHb BUPYCHOM arpeccuu
nipy [JITIC — royky, a Takke MpOsIBJIeHUEM B KPOBO-
TOKe MeXaHHM3MOB UMMYHHOU CyTpeCcCuHu.

Heno B TOM, 4TO POCT umnc/ia aKTUBUPOBaHHBIX LITJI
MOXXET CTI0COOCTBOBATh POPMUPOBAHUIO UHAYIMOETb-
Hbix CD8+ perynsaropsbix T-knetok [27]. Ha npumepe
JPYTUX BUPYCOB Obl/a MOKa3aHa BO3MOXKHOCTB TPSIMOTO
yuacTusi BUPYCHBIX BO30yzauTeneli B (hOpMUPOBaHUU
MMMYHOJIOTUUEeCKOM TO/IEPaHTHOCTH K HUM C yUaCTHUEM
peryastopHbIx T-ketok [28]. Kak 661 To HU ObLIO, HO,
KaK TI0Ka3bIBalOT Pe3y/bTaThl JaHHOU PaboThI, y)Ke Ha
panHux 3tanax [JITIC Bo3pacTaet po/b peryiasaTopHbIX
T-kneTok, B Tom urciie CD8+. MoXXHO mpe/riosararh,
YTO 3TOT (JeHOMEH BBITNO/HSIET 3allUTHYIO POJb U Ha-
TpaB/ieH Ha yMeHbllIeHUe MOBPEXXJAt0ILero AeiCTBUs
LITJT Ha COCYJUCTYIO CTEHKY, UTO IpHOOpeTaeT 0coboe
3HaueHue B caydae Tsokennoro teuenus [JITIC.
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Bce 5T MexaHU3MBbI, HaXOAAIIMeCs B CJI0KHBIX
B3aUMOZENCTBUSX JIPYT C APYyroM, He MO3BOJISIIOT TIPU
TIOTTBITKE MIPOrHO3MPOBaHUA TsKesoro TeueHus [JITIC
Ha KaKOW-TO OJJUH TI0Ka3aTeJsib, a TpeOyIoT WHTerpasb-
HOTO 0X0/la C YYeTOM COCTOSIHUS OJHOBPeMEeHHO
MHOTUX cybmnomnymsiuuii iumdouuToB. Takoit moaxoa,
OCYILLIeCTBJIEHHBIM C UCII0/Ib30BaHUEM perpecCHOHHOI0
aHa/M3a, 03BO/IU/I HaM pa3paboTaTh HOBBIN KMMYHO-
Jiornyeckuii nporsoctuueckuii kpurepuii (UK TTITIC)
Ha 0a3e HECKOMBKUX TOKa3aTesiel (peHOTUTTMPOBaHUS
MUMGOLMTOB KPOBH, TIO3BOJISTIOIINM C BLICOKOM IPOTHO-
CTUUECKOM TOUHOCTBIO MPe/ICKa3bIBaTh PUCK Pa3BUTHS
TspKesioro Teuenus [JITIC.

BbiBogbl

1. B npoijecce pa3BUTUsS reMopparuueckou
JIMXOPaZIKU C TIOYEYHbIM CUHAPOMOM (PyHKLIMOHA/TbHAS
aKTUBHOCTH TMM(OLIMTOB pa3/iMyHoOro ¢peHoTuna
[IOCTOBEPHO M3MEHsIeTCsl B 3aBUCUMOCTH OT CTaJuu
VHEeKIMOHHOTO Mpoliecca.

2. B neGroTe 3a60/1eBaHus (JIMXOPaJOUHbBIN TIEPUO]T)
HanboJiee 3HAYMMBbIe CABUTH HAOJTFOAAOTCSI CO CTOPOHBI
KJIETOK aJIJalTUBHOIO UMMYHHOTO OTBETa, IIPU 3TOM
XapakTep U3MeHeHMs] YMC/IeHHOro cocTaBa T-xesnepos
(CD3+CD4+), uutoTokcnueckux T-mumMdoInuToB
(CD3+CD8+), B TOM umnc/e aKTUBMPOBAHHBIX
C yuaCTHeM CTpecc-uHAYIMOenbHbIX Mosekys (CD3+C-
D8+CD314+), CD8+ perynsitopHbix T-K1eToK 3aBUCes
ot TspKecty Teuenus [JITIC.

3. [lnst Tsokenoro Teuerust [JITIC ObUIM XapaKTePHBI:
poct uurcia T-xennepos, nagenue unicia LTI, B Tom
yyc/ie akTUBUPOBAHHBIX, POCT UKC/IA PeryassTOPHbIX
T-knerok ¢ penorunom CD8+.

4. AHanu3 KOppesiuOHHbBIX CBsSi3ei MmoKasaisl
pas3/ivyre B aKTUBALIMOHHBIX Mpolieccax y T-xenmnepos
(uepes skcnpeccuto CD25) U y IUTOTOKCHUECKHUX
T-numdormToB (uepes skcripeccuro CD314), a Takxke
HarpaB/eHHOCTb CyIpeccopHoro feiictBusi CD8+
perynaTopHbix T-keTok Ha cybrnonysnsiuo LITJT.

5. Pa3paboTka MpOTrHOCTHUYECKUX KPUTEPHUEB
pucka Tsokenoro teyenus ['JIIIC Ha ocHoOBe
VIMMYHOJIOTUYECKUX JIaHHBIX [O/DKHA YUUTHIBATh
MHOro()aKTOPHOCTh KIMMYHHOTO MpOLjecca U HOCHUTh
VHTerpasbHbIi Xapakrep.

IMMUNOLOGY

6. ITonyuyeHHBIN C MOMOILbIO PErPeCCUOHHOTO
aHa/iu3a UMMYHOJIOTUYeCKHUU MPOTrHOCTHUUECKUH
ko3 duuent (UIIK IJITIC) mo3BossieT C BLICOKOU
MPOTHOCTUYECKON TOYHOCTBIO OTpe/ieNisiTb PUCK
Tskesioro TedeHus IJITIC B iMxopafouHbIi epuo/,
(Ha 2—5-1 JeHb OT MOSIBJIeHUSI KJIWHUYECKUX
CHMIITOMOB).
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CuctemHas 1 nokanbHasi apdekTopHasa pyHKLUUA
HEeNTPOUNbHbIX FPaHYNOLMTOB, acCOLUUPOBaHHas
¢ TpaHcopmaumen peHoTUna Nx PyHKLNOHaIbHO-3HAYNMbIX
cyénonynsiunin y neten ¢ Manon rHomHon nHpekLunen MAarKknx TKaHeu

I.A. Yypunosa', 1.B. HecrepoBa'?, T.B. PycunoBa', C.B. KoBaneBa',
B.H. I1aBnenko', B.A. Tapakanos', H.K. bapoBa'

! KybaHCkuii roCy/japCTBeHHbIM MeUIIMHCKUH yHUBepcuTeT, I. KpacHozap, Poccutickas Dezeparjust
2POoCCHUICKUI YHUBEPCUTET /Ipy>KObI HApo/I0B, T. MocKBa, Poccutickas Dezeparjust

AnHoTauusa. AkmyaabHocmb. [ledeKTsl GyHKLMOHUPOBaHUs HeUTpoduabHbIX rpanyaonuTto (HI') conpoBoxkaaroTcs
THOMHO-BOCHa/INTe/IbHBIMU 3a00/1eBaHUSIMU, MMEIOLMH YIIOPHO-peLlABUpYIOllee TeueHHe. bakTepuijHas akTHBHOCTD
HI, mporjeccel BHYTPH- U BHEK/IETOYHOTO KWJIJTMHra OaKTepHid HaXO/sATCsl B HETIOCPeJCTBEHHOH 3aBUCUMOCTH OT UX (peHOTH-
MUUeCKUX 0COOEHHOCTEH: YPOBHS 3KCIpeccur (HyHKIMOHATBHO-3HaUMMbIX MeMOpaHHBIX pelienitopoB CD64, CD16, CD32,
CD11b, 3anmyckatorux 3¢ dekTopHbie mporjecchl. M3BeCcTHO, uTo CyliecTByOT cybnomysiuu HI' ¢ pa3HbiMU heHOTHamMu, OT
TIO/THOIIEHHOCTH KOTOPBIX HAIMPSIMYIO 3aBUCHT TeueHre U UCX0/, NH(EeKIMOHHO-BOCTaIUTeTbHBIX 3a001eBaHNi. Mamon3yueHHbIM
0CTaeTcst BOIpoc TpaHcdopmaryu deHoturna cyononysiyii HI' ipu dopmupoBannu oTBeTa co ctopoHsl HI'y zieTeli ¢ rHOMHBI-
MU UH(peKIuaMu MArkux Tkadeid (MI'N). Lleab: o1jeHUTH JIOKA/BHYIO U cHCTeMHY10 3¢ dekTopHyto @yHkimo HIT (paroruTos,
NETos) ¢ yrouHeHueMm ocobeHHOCTeH peHOTHIA (PYHKI[MOHATBHO-3HAUMMBIX cybrnonysisanuii CD64-CD16°CD32*CD11b",
CD64'CD16'CD32*CD11b*u CD64-CD16'CD32-CD11b* B mepuceprueckoii Kpoeu y feteit ¢ MI'U. Mamepuabl u memoosbl. B
obpasriax nepudepuueckoii kpou (I1K) geteii 5—9 et ¢ MI'U 1 B Ma3Kax-0reyarKax, B3sThIX U3 JIOKA/JIbHOTO oyara THOHHOTO
BoCTasieHus1, B obpasiiax [TK yc/I0BHO-310pOBLIX /IeTel TIpoBeZieHa OrjeHKa (arorurapHoi dyHkiuu HI. B Ma3kax-oTreuaTkax
TaK>ke orpe/iesieHa criocobHocts popmupoanusi NET. TTapannensHo, B 1K ouenuBamu: % HI, oqHoBpeMeHHo Hecyiux CD64,
CD16, CD32, CD11b petjentops! 1 mioTHOCTb ux 3kcnpeccuu (MFI). Crartuctiuueckyto 06paboTKy POBOJUIM B TIPOTPaMM-
Hom TakeTe Microsoft Exel 2016 u Stat Plus 2010. Mcrnons3oBanm HenapameTpuueckue kputepun: Me (Q,; Q,), U-kputepuii
MaHHa-YUTHU U KpuTepuii BuikokcoHa. Pe3ybmambl. YCTaHOBIEHO 3HAUNTE/TbHOE YBEIMUEHUEe COlepyKaHust CyOIonmy/isium
HI" ¢ "HeratuBHO TpaHcdopMupoBaHHbIM peHoTHIoM CD64-CD16°CD32-CD11b* ¢ fedexramu sxcripeccun CD64 u CD32,
YTO SIB/SIETCS TPUYMHON HeafleKBaTHOTO BKiItoueHust HI' B peasiM3aliyio MporieccoB BOCIAeHusl, HAPYIIeHUIO (aroljuTapHon
aKTUBHOCTH Ha CUCTEMHOM U JIOKaJIbHOM YPOBHE 1 CrIoCco0CTBYeT Bo3HHKHOBeHHMI0 MI'U y neteii. O6pa3oBanue NET Ha epBom
jTare HeoOXOAUMO [iis1 BOCToHeHus1 3 dekTopHoM ¢yHKImK HI' ¢ 11e/1b10 KOMIeHcaluy HapylieHud ¢arourosa

KinroueBble cj10Ba: HeWTPOMU/IBHBIE TPAHY/IOLMTEI, (DeHOTHII, CyOTIOMy/IALMH, THOMHBIE HH(eKIN

© UYymunosa I'A., Hectreposa U.B., Pycunosa T.B., KoBanesa C.B., I1aBnenko B.H., Tapakanos B.A., baposa H.K., 2020

This work is licensed under a Creative Commons Attribution 4.0 International License
E https://creativecommons.org/licenses/by/4.0/

218 NMMYHOOT 1A



Chudilova G.A. et al RUDN Journal of Medicine, 2020, 24 (3), 218—226

Bxknap aBTropoB: Uyauiosa I A. — pa3paboTKa MeTO/I0/I0THH, TIPOBe/IEHUe UCC/Ie/0OBaHMs, TIOATOTOBKA TeKcTa; Hecte-
poBa V.B. — pa3paboTKa KOHIL|eTINY, PeJaKTUPOBaHHe TeKCTa, YTBeP)K/IeHHe OKOHYATeJIbHOTO BapUaHTa CTaThH; PycuHO-
Ba T.B. — npoBe/ieHNe UCCIe0BaHMsI, TIPOBE/IEHHE CTaTUCTUUYECKOTO aHaiu3a; Koeanesa C.B. — npoBejeHre ucciie[oBaHusl,
[MaBnenko B.H. — npoBezieHue uccienosanusi; TapakaHoB B.A. — pecypcHoe obecrieueHre UCC/ie/[0BaHs, TIpe/j0CTaBIeHNe
uccneayeMbix obpasio; bapoa H.K. — pecypcHoe obecrieueHue ucciie[oBaHus, IPeA0CTaBIeHHe UCCIeAyeMbIX 00pa3s1joB.

3asiB/ieHHe 0 KOH(l)JII/IKTe HHTEpPeCoB. ABTOP]:I 3asIBJ/IIOT 00 OTCYTCTBUU KOHCl)JII/IKTa HWHTepeCOoB.

duHaHCcupoBaHue: ViccieoBaHYe BLIMOMHEHO B paMKax roCy/japCTBEHHOTO 3a/1aHusi MUHUCTePCTBA 3/[paBOOXPaHeHust
Poccuiickoit ®eneparyu (mpoekT Ne AAAA-A18—118122690053—0).

IMoctynwmna 19.05.2020. ITpunsara 08.06.2020

Jnsa qurupoanusi: Yyounoea I'A., Hecmepoea U.B., Pycurnoea T.B., Koganega C.B., Ilaenenko B.H., TapakaHog B.A.,
Bapoea H.K. CuctemHas 1 oKaibHast 3¢ dexTopHas pyHKIMS HeUTPO(hMIEHBIX TPaHY/IOLMTOB, aCCOLMMPOBAaHHAsE C TPaHC-
(dopmarmet GpeHoTHTa MX GYHKIMOHATLHO-3HAYMMBIX CyOTOMY/ISILWK Y eTeld C Masiol THOHHOMW WH(eKIMel MITKUX TKaHew //
BectHuk Poccutickoro yHuBepcuTeta Apy»k0b1 HapogoB. Cepusi: MeauipHa. 2020. T. 24. Ne 3. C. 218—226. DOI: 10.22363/2313-
0245-2020-24-3-218-226

Systemic and local effective function of neutrophilic granulocytes
associated with transformation of the phenotype of their functionally
significant subset in children with small purulent infection

G.A. Chudiloval, I.V. Nesterova'?, T.V. Rusinoval, S.V. Kovaleva',
V.N. Pavlenko!, V.A. Tarakanov!, N.K. Barova'

! Kuban State Medical University, Krasnodar, Russian Federation
2The Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

Abstract. Defects in the functioning of neutrophilic granulocytes (NG) are accompanied by various purulent-inflammatory
diseases that have a persistent-relapsing course. The bactericidal activity of NG, the processes of intracellular and extracellular
killing of bacteria, is directly dependent on their phenotypic features: the expression level of functionally significant membrane
receptors CD64, CD16, CD32, CD11b triggering effector processes. It was shown that there are subsets of NG with different
phenotypic characteristics and the course and outcome of infectious and inflammatory diseases directly depends on their
usefulness. Despite the large amount of accumulated information, the question of the transformation of NG subpopulations
phenotype during NG response formation in children with local purulent processes of soft tissues — a small purulent infection
(SPI) remains poorly understood. Purpose: to evaluate the local and systemic effector function of neutrophilic granulocytes
(phagocytosis, NET formation) with clarification of the phenotype of functionally significant CD64-CD16°'CD32*CD11b",
CD64*CD16°CD32"CD11b*" and CD64 CD16"CD32 CD11b* NG subpopulations in peripheral blood (PB) in children with
SPI. Materials and methods. We evaluated the phagocytic function of NG in 60 PB samples of children 5—9 years old, on the
2—3rd day of acute purulent process, before surgery, in smears — prints taken from the local focus of purulent inflammation
and 17 PB samples of conditionally healthy children. Also the ability to form NET was additionally determined in smears-prints
in children with SPI. In parallel, in PB we evaluated:% NG simultaneously carrying CD64, CD16, CD32, CD11b receptors and
their expression density (MFI) by flow cytometry (CYTOMICS FC500, Beckman Coulter, USA). Statistical data processing
was performed in the Microsoft Exel 2016 and Stat Plus 2010 software packages. Nonparametric criteria were used: median
(Me) and interquartile range (Q,; Q,), Mann-Whitney U-test and Wilcoxon test. Results. We found a significant increase in
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the content of the NG subpopulation with a negatively transformed phenotype CD64-CD16"CD32-CD11b" with defects in the
expression of CD64 and CD32 receptors, which is the cause of inadequate inclusion of NG in inflammatory processes, disruption
of phagocytic activity at the systemic and local levels and the occurrence of SPI in children. The formation of NET in the first

stage is necessary to supplement the effector function of NG in order to compensate for disorders of phagocytosis.
Key words: neutrophilic granulocyte, phenotype, subset, purulent infection
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Heittpodunbhbie rpanynonutsl (HI') — camas
MOOUIbHAs U MHOTOUHMC/IeHHAs! TTOMYJISLUS KJIeTOK
BPOJK/IEHHOT'O MMMYHHUTETa, MOJTHUEHOCHO pearu-
pytoiias Ha /o0yt arpeccuto. O deKTopHbIe BHY-
TPU- U BHEK/IETOUHbIe DaKTepPUIUAHbIe MeXaHU3MbI
HT' — ¢aronyurapHas ¢dyHkLmMsg 1 GopMupoBaHUe
HeUTPO(dUIbHBIX BHEK/IETOUHBIX JIOBYIIEK-CeTel
(neutrophilic extracellular traps (NET)), ocy1iecTBsitor
MOILIHYO 3allIUTy TPOTUB OaKTeprasbHbIX aHTUTEHOB
pa3IMYHOM TIPUPO/bI U JIOKAIU3alMi U yUYaCTBYIOT
B Pa3BUTUM U peanu3aluu Bocnanenus [1—5]. Tlo-
Ka3aHo, YTO HEKOTOpble HETUITMYHO TMPOTeKarolre
THOWHO-BOCMA/IUTEe/IbHBIE 3a00/1eBaHUsI MOTYT OBITh
aCCOLIMMPOBaHbI C Pa3IUUHbIMU ZiedeKTaMu (QyHKLIU-
onuposanus HI' [1, 3, 6, 7]. MI3BecTHO, UTO pa3/inyHbIe
(heHOTUNHMYECKME TIPOPUITU Y YPOBEHb OCHAILIEHHOCTH
HI" noBepXHOCTHBIMU peLjenTopaMy TECHO CBsi3aHbl
¢ MopoIoruuecKMMHU 0COOEHHOCTSIMU KJIeTOK U OTIpe-
JenstoT uX (yHKLMOHA/IbHBIA MOTeHLUA/: LIUTOKUHO-
MPOAYKLMIO, TPAHCIHAOTE/THa/IbHYI0 MUTPaL|io, BHY-
TPUK/IETOUHBIN Y BHEK/IETOUHBIN KWJUTMHT, 00pa3oBaHue
NET [6—12]. HI" acripeccupytOT Ha MOBEPXHOCTHOM
MeMOpaHe OIHOBPeMEeHHO HeCKOIbKO KinaccoB FcR ¢
pa3/IMuHbIMU CTPYKTYPHBIMU U GYHKLIMOHA/IbHBIMU
cBorictBamu [13]. Boicokoadpdunnsiii FcyRI (CD64) —
perienitop, criocobHbIi cBsizpiBaTh 1gG1l, IgG3 n IgG4
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yesioBeKa B MOHOMepHOH (hopMme, TOBbILLIEHHAs SKCIIpec-
CHsI KOTOPOTO MMeeT 3HAUMTeTbHYI0 JUarHOCTUYeCKYH0
L[eHHOCTh NPY UH(EKLIMOHO-BOCIIA/TUTeTbHBIX 3a0071e-
BaHusix [14, 15]. FcyRII (CD32), FcyRIII (CD16) —
Hu3koadduHHbIe perieniTopsl Ajist [gG, KOTOpbie CBs-
3biBatoT IgG1 u IgG3 B arperupoBaHHoi Gpopme. HI'
KOHCTUTYTUBHO OcHalljeHbl CD11b peuienrropom (Mac-1
WJIY peLenTop K KOMIOHeHTy KoMmriemeHTa CR3A)
[16, 17]. daroiuTapHas U OaKTepyLIMIHAS aKTUBHOCTD
HI" HaxoguTcsi B HemocpeACTBEHHOM 3aBUCHMOCTH
OT UX ()eHOTUMHMUECKUX 0COOEHHOCTEeN: KOJInUeCTBa
Y TUIOTHOCTH (DYHKI[IOHA/IbHO-3HAYMMbIX MeMOPaHHBIX
PeLIeNTOPOB, SIB/SIOLMXCS TPUTTEPHBIMUA MOJIEKY/IaMHU,
3aryCKaroIMMH MPOLIeCChl BHYTPU- U BHEKJIETOUHOTO
KWInuHra 6akrepwii [3, 6, 7, 18—20].

Hecmotpst Ha 6o/b1110# 00beM HAKOTUIeHHOM Hayd-
HOW MH(OPMaL1K, U3yueHue JI0Ka/JIbHOW U CUCTEMHOU
s¢dexropHoit pyHkuy HI (paroruros, hopmrpoBaHue
NET) B conocraBieHu# ¢ 0COOeHHOCTIMHU (PeHOTHTIa
uX (hyHKIMOHA/TbHO-3HAYMMBIX CYOTIOMY/ISLUM ITepu-
¢depuueckoii kposu (I1K) y maijueHTOB ¢ HETUIIMUHO
MPOTEKAIOIIMMU THOMHBIMU MH(PEKLUAMU KOXKU U MO -
KO)KHO-’KMPOBOM K/IeTYaTKU MPaKTUUeCKU He MPOBO-
JIWNI0Ch U TIPe/ICTaB/ISIeT, C Halllell TOUKU 3peHusi, He-
COMHeHHBIA WHTepec.
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Iesb Mcc/Ie0BaHMA: OLIEHUTD JIOKaJIbHYIO U CU-
creMHYH0 3G dekTopHy0 HYHKINIO HEUTPOMUIbHBIX
rpaHy/oLuToB ((haroruTos, hopmrpoBanue NET) ¢ yTou-
HeHreM 0CcoOeHHOCTel heHOTHIA (HYHKIMOHATLHO-3Ha-
yumbIx cyononyasiuun CD64-CD16'CD32'CD11b",
CD64'CD16"CD32'CD11b*u CD64 CD16"CD32-
CD11b" B nepuepuueckoii KpoBH y ZieTeli C MaIbIMU
THOMHBIMU MHQEKLUSIMUA MSITKUX TKaHeu.

MaTepMaﬂbl n MmetTobl

B 60 o6pa3max I1K gereti 5—9 yieT Ha 2—3 /1eHb
PasBUTHSI OCTPOrO THOMHOTO MpOoL{ecca MITKUX TKaHel
(abcrieccrl, dherMoHbl) — Masiasi THOMHast MH(eKIs
(MI'N), no xupypryuyeckoro BMellareabCTBa (Tpyrna
uccnenoBanus 1) u B 17 obpasuax I1K ycnoBHO-370-
POBBLIX ZieTeid (rpyrra cpaBHeHMs ) MPoBe/ieHa OLjeHKa
tdarotmrapHoit dynkiuy HIT TIK (¢ ucnosnib3oBaHrem
S.aureus wramm 209); B Ma3Kax-oreuaTkax, B3sITbIX
13 JIOKaJIbHOTO 04yara THOMHOTrOo BocrnasneHus (rpymnmna
vccnenoBaHus 1), mpoBezieHa oljeHKa (haroiutapHoi
¢ynkuuu HI' o nokaszarensam: % ®AH, &Y, U —
XapakTepy3yoIuM QyHKIMH 3aXBaTa OaKTeprasbHOro
anturena (BAT), % I1, N1 — nepeBapuBaroIilyto aK-
THUBHOCTb KJ/IETOK, KDOMe TOro, B Ma3Kax—OTIleyaTKax
paneBoro otaensiemoro u I[TK ucciienoBana crnmocobHOCTh
HTI" o6pazoBeiBath NET. TTapasiienibHO B rpyTITie UCC/Ie-
J0BaHUs 1 ¥ rpyIme cpaBHEeHUs] METOI0OM MPOTOUHOM
utometpur (CYTOMICS FC500, Beckman Coulter,
CIIIA), onienuBanu: % HI TTK, necyuux CD64, CD16,
CD32, CD11b, 1 n/IOTHOCTb KCIPECCUU MOJIEKY/T
(MFTI). Cratuctuueckyro o0paboTKy JaHHBIX ITPOBO-
WM B TiporpaMmMHoOM TiakeTe Microsoft Exel 2016
u Stat Plus 2010. /151 cpaBHeHUsi TPy UCII0/Ib30Ba/IUA
HerapameTpuuecKkre Kputepuu: Meauany (Me) u uH-
TepKBapTU/IbHBIN pasMax (Q,; Q,), U-kpurepuii Man-
Ha-YUTHU U KpuTepuii BunkokcoHa. Pazmuue rnosnaramm
CTaTUCTUYeCKy 3HauuMbIM nipu p<0,05. Y poaureneit
neTeit ObII0 TIOTyueHO WHGOPMHUPOBaHHOE COTyIacHe Ha
yuacTue B UCCJIeJOBaHUU 1 00pabOoTKy TepcoHaIbHBIX
JTAHHBIX COTIaCHO XeJIbCMHKCKOM JleKnapaiyu Becemup-
HOU MeauIuHCKoM accoruarmu (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013).

IMMUNOLOGY

PesynbraTthbl

[Tpu uccnenoBanuy 06pa3LOB KpoBu feteii ¢ MI'U
BBISIBJIEHO HEe3HAUMTE/IbHOE TIOBBIIIIEeHHE 00ITero KoJIu-
yecTBa nerkonuToB B I1K 10 8,33 (7,4; 9,07) x 10%n
npotuB 6,35 (5,15; 7,4) x 10%1 B COOTBETCTBYIOLEH
110 Bo3pacTy rpyrire cpaBHeHus 2 (p>0,05) 1 He MeHsI-
1011leecst OTHOCUTe/IbHOe KosmuecTBo HI'— 47,5 (39,5;
51,5) % npotus 47,0 (46,0; 58,5) % B rpynme cpaBHe-
HUsA, KOJIMUeCTBO TaoukosifiepHbix popm HI' He otm-
YyasioCh OT MOKa3aTesieid yCI0BHO-3/10POBBIX JleTell U He
OTpa)kaJio Ha/ll4re BOCTamuTe/ibHoOM peakiyu (Puc. 1).

50
8,33
635 324 338

WBC

%HI'(%NG)  HIabc(NGabc)

H rpynma cpaBHEeHHs (comparison group) ®MTHU (purulent infection)

Puc. 1. CogepykaHue o6LLEro Yncna nemnkoumnTos
N KONUYECTBa HENTPODWITbHBIX FPAHYTOLMTOB
nepudepnYeCcKOr KPOBK Y AETEN C OCTPbIMU THONHO-
BOCMannTelbHbIMM 3a60NEBaAHUAMK MATKNX TKaHel 5-9 neT

Fig. 1. The content of leukocytes and neutrophilic granulocytes
in peripheral blood in 5-9 years old children with small purulent
infections of soft tissues

Kpome Toro, o6HapyskeHo, UTo roka3arenu ¢a-
rorutapHou pyukuuu HI' B ITK geteti ¢ MI'U cta-
THUCTUUECKU 3HAYMMO He OT/INYa/IUCh OT TloKa3aresei
TPYTITbI CPaBHEHUs], UTO TaKXKe CBHIeTe/TLCTBOBAIO 00
OTCYTCTBUM aKTUBAL[UU U 0JI0Ka/le OTBeTa Ha WH(EK-
LIMOHHBIN npouecc (Puc. 2).

%HI(%NG)

rpyIIa CpaBHEHHS
(comparison group)

@ MI'U (purulent
infection)

HI'abc (NGabc)

@4 (PN)

Puc. 2. OcobeHHOCTM harounTapHoin hyHkuUmn HI™ y aeTei
C OCTPbIMWV FHOMHO-BOCMANMTENBbHBIMU 3a60/1€BaHNAMM
MSITKMX TKaHel B KpoBW (% OT rpynnbl CpaBHEHNS)

Fig. 2. Features of the phagocytic function of NG in blood in
children with acute small purulent infections of soft tissues
(% from comparison group)
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Tak, KoJIM4eCcTBO aKTUBHO (harouytupyrommx HI'
(%PAH) cocrasusio 50 (46,5; 60,1)% npotus 55 (50,0;
57,0) % B rpymrie cpaBHeHus (p>0,05), mokasareny, xa-
pakTepu3ytoIie npoijecckl 3axBata BAT' — ®U 4,84 (4,1;
7,05) mpotuB 4,1 (3,71; 5,7) (p>0,05); ®U 2,71 (1,78; 3,73)
nipotuB 2,46 (1,77; 3,25) B rpymre cpaBHeHus1. Ha 3ToM
(oHe ormeuanock cHwkenue % I1— 57,5 (51,4; 67,7) %
npotuB 62,64 (57,9; 62,92) % B rpyrire cpaBHeHus IPU
He3HauWTebHOM ToBbiiieHnu UIT 1,95 (1,5; 2,8) npotus
1,57 (1,34; 1,88) B rpymnme cpaBHenus (p,>0,05; p,>0,05)
(Puc. 2). CneyeT OTMETHUTb, UTO IPH U3yUeHUH 00pa3LioB
I1K He BbIsiB/ieHO criocobHocTH HI™ K CriOHTaHHOMY U
vHAyLMpoBaHHOMY (hopmuypoBanuio NET, Kak y ycioB-
HO-3/I0POBbLIX JieTeld, Tak U fieTeit ¢ MI'U.

[Mpu uccnenoBaHuu MOp(OIOTHYECKON KapTUHBI
B Ma3Kax-0TIleuyaTKaxX yCTaHOBJIEHO, UTO Ha 2—3 CYTKHU
0CTpOro rHoiHoro nporecca HI' coctaBisitoT 0CHOBHYO
JIOJTIO KJIeTOK, B UCC/IelyeMOM MaTepuajie paHeBOro
3Kccyzara. Tak, BbIsiB/IeHO, uTo ripu MI'U peanuzanms
OakTepuLAHOrO roteHnyana HI, npureammx B ouar
BOCIIa/IeHHs, CYMMapHO OCYILeCTB/IeTCS KaK MUHUMYM

2 MexaHu3MaMu — (arouTo3oM 1 (hopMUpOBaHUEM
NET. ITpu atom HI" Tonbko B 35,7 (29,7; 36,8)% ak-
TUBHO (parouutrpoBaau S.epidermidis, S.aureus, B 21,3
(14,7; 31,9)% HI' cdhopmupoBanu 4eTKO BHU3yaau3u-
poeanHbie NET, ripu atom 15,5 (10,7; 22,4)% Ki1eTok
MIPUXOTUIOCH Ha JIOMI0 MOTHUOLINX — «0TPab0TaBIIUX
HI™», KoTOpBIe yKe HaXOAUIHUCh B COCTOSTHUM HEKPOTH-
YeCKUX U3MeHeHH 1u artorro3a. OTMeueHo, 4to 26,4
(18,9; 29,3)% HI" skccymaTa/rTHOsI OB HEAKTUBHBIMH,
rojaraeM, — e()eKTHO (PYHKLIMOHUPYIOLIMMH, T.K. OHU
HUKaK He pearupoBsanu Ha npucytcrere BAT.

Anami3 ¢aroryrapHoii akruBHocTH HIT B peanvzaryu
JIOKaJIbHOTO0 MIMMYHHOIO OTBeTa IPO/,eMOHCTPUPOBaJI, UTO
B Ma3Kax-oTreuatkax %HI, yyacTByoiux B haroiumrose,
Ob11 B 1,4 pa3a Hwke, ueM B [1K. Tak, %®PAH coctaBun
qvitb 37,5 (20; 39)%, co cHwKeHreM (PyHKI[UM 3aXBaTa —
DY 3,45 (2,6; 4,3), DU 1,13 (0,69; 1,3), B TO ke Bpemst
Ha 3ToM (hoHe (cHIKeHe % aKTUBHO (harolATUPYIOIIAX
K/IeTOK 1 00beMa 3aXxBaueHHBIX OaKTepHii) oTMeueHa
TOTHOLIEHHOCTh TiepeBapuBaHus — %l 1 cocraBui 66,1
(62,3; 66,3)%, NI1-0,7 (0,4; 0,77) (p<0,05) (Puc. 3).

%DAH (%PAN) %II (%D)

<l 66
» 2
100 -'// 37,5
50 57,5 21,3
s ‘ /.///
P i
0 - < . vl

®Erpymnna 1-ITK (group 1-blood)

B rpynna 1-mMa3o0k-oTrnevaTok (group 1-smear-print)

%NET

Puc. 3. MukpobuumnaHas GyHKUMs HeMTpodubHbIX rpaHynounToB (haroumTos, NET) y AeTeit ¢ OCTpbIMU FTHOMHO-
BOCMaNUTENbHbIMY 3a60/1€BaHUSIMU MATKKX TKaHei (Mpynna 1)

Fig. 3. Microbicidal function of neutrophilic granulocytes (phagocytosis, NET) in children with acute small purulent infections of
soft tissue (Group 1)

B xone vccieoBaHUMA, MO3BOJISIOLIMX OLIEHUTh
BapHUaHThl OJHOBPEMEHHOI'0 HeCeHUs peLielITOpOB
CD64, CD16, CD32, CD11b Ha MmoBepxXHOCTHOW MeM-
6pane HI, ycraHOB/I€HO, UTO Y YC/IOBHO-3/I0POBBIX
neteit 5-9 net B [1K BbIsSIB/ISIETCST MaykKopHast CyOI10-
nynauus HI' CD64°CD16°CD32°CD11b* u 2 MuHOp-
Hele cybononyssiuu: CD64*'CD16"CD32*CD11b"™HI"
1 CD64 CD16"CD32CD11b*HI" (Puc. 4). Y peteit
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rccieiyeMoit rpytinbl ¢ MU oTMedannoch 3HaUMTe b~
Hoe cHKeHue B [TK npoueHTHOro copepxkanvg HI'
MakopHo# cybrnonyssiiiur CD64-CD16'CD32*CD11b*
10 CPaBHEHMIO C KOJIMYEeCTBOM y YCJIOBHO-3[J0POBBIX
neteti B 1,5 pasa (p<0,05). B To ke BpeMst ObI10 3HAUM-
TesibHO (B 15 pa3) Bbiiiie KosimuecTBo HI' ¢ peHoTHIIAMU
CD64 CD16"CD32°CD11b*HI" (p<0,05) u B 3,5 pasa
CD64'CD32"CD16*CD11b"HI" (p<0,05) (Puc. 4).
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I'pynna cpaBHenns
(Comparison group)

204 H— 0:22

%

90,2
%

Mauiast rHOliHast HH(eKIMsA
(Purulent infection)

33,15%%*

‘/— 2,61%%*

61,66%*

0% CD64-CD16+CD32+CD11b+
0% CD64- CD16+CD32-CD11b+
# % CD64+CD16+CD32+CD11b+

Puc. 4. Cy6nonynsaumm HEMTPOMUAbHbIX FPaHYIOUMTOB Y YCIOBHO 340POBbIX AeTel 1 AeTei
C OCTPbIMW FHOMHO-BOCMANMUTENBbHBIMU 3a60M1EBAHUAMUN MSATKUX TKaHel 5-9 neT (% OT rpynnbl cpaBHEHWS)

Fig. 4. Subpopulations of neutrophilic granulocytes in conditionally healthy children and children with acute small purulent
infections of the soft tissues of 5-9 years old (% from the comparison group)

MpumeyaHue: * — pasnnuns nokasaTenen aeteit 5-9 neT ¢ Manol rHoMHon nHbexumein (M) No cpaBHEHMIO C YCNOBHO-

370pOBbIMM AeTbMM 5-9 neT (rpynna cpaBHeHwusa), p<0,05.

Note: * — differences are significant between study group and comparison group, p <0,05.

YcraHoBseHo, 4To y fieTeil 5—9 jieT rpynmbl cpaB-
Henus cyononysmsius CD64-CD16'CD32*CD11b* HI'
cocrassisiet 90,24 (89,9; 96,8)%, B TO BpeMsi Kak Mpu
MI'U xonmuectBo HI' atoit cybrnomnyssiiuu B 1,46 pa3
MeHblile — 61,66 (59,7; 76,8)% (p<0,05) (Puc. 5) [Ipu
3TOM BBIsIB/IeHO, TIpu MI'U mipoucxogut TpaHcdop-
Marus erotura B CD64-CD16™¢CD324mCD11brisht
HT" no cpaBHeHMtO € (PEHOTUIIOM T'PYIIITHI 3/I0POBOTO
KoHTpoJ1st — CD64-CD16™¢CD324"CD11b%™, Ot™meue-
HO, uto npu MI'I MFI CD11b 6b1n1 Boitiie B 3,5 pa3a
(p<0,05) u cocraBun 60,89 (54,5; 67,73) npotus 17,28
(14,28; 19,88) y 3nopoBsix geteit (p<0,05), mpu 3TOM
MFI CD32, MFI CD16 He o1iM4anuch OT TPYIIIbI
cpaBHenus (p>0,05) (Puc. 5).

KonnuectBo HI' MUHOpHOU cyOmonynsiiuu
CD64"CD16"CD32*CD11b*HT, cocraBuBiiiee y 3710-
poBbIx fAeteit 5-9 net Bcero 0,52 (0,28; 1,30)%, nipu
MI'U Gb110 3HAUMTETLHO TIOBBIIIEHO — B 5 pa3 — 710 2,61
(1,57; 4,05)% (p<0,05). ITpu 3TOM HabMHOAAIOCH YCH-
JieHre 3Kcripeccud B 3 pas3a CD16 penenropos 111,20
(87,35; 120,11) npotus 37,37 (28,87;42,80) B KOHTpOJIE
(p<0,05) u CD11b o 78,69 (52,0; 87,90) 1o cpaBHEHHIO
¢ 25,79 (16,18; 30,42) y 3nopoBbix geteit (p<0,05). I1pu
sToM MFI CD64 u MFI CD32 B 310 CyOronmysisiun

IMMUNOLOGY

Y YC/I0BHO-3/I0POBBIX JleTell U naryeHToB ¢ MI'U cra-
TUCTUUYECKHU 3HAaUYMMO He oTnudanuch (Puc. 5). Takas
TpaHcopMarLys MPUBOAXIA K U3MeHeHHUI0 (beHOTHIIa
CD64%"CD16%"CD32™CD11b%™ HT, peructpupyemoro
B KOHTPOJILHOM T'PYTIIe CpaBHEHUs, Ha aKTHUBUPOBAHHBIN
denorun CD644"CD16¢"CD32™4CD11b " mpu MI'U.

Oco0blii MHTEpeC, C Hallleld TOUKW 3peHus], TIpe/i-
cTaBnisieT MUHOpHast cyoronysiiust CD64-CD16°CD32-
CD11b*HI, kortopasi npucytctByet B [1K ycrioBHO-3710-
POBBIX fieTei 5-9 feT B Kosmuectse 2,94 (2,15; 3,54)% u
3HauUMTe/NLHO yYBenuuuBaercs Ao 33,15 (24,45; 41,85)%
npu MI'Y, uto B 15 pa3 Bblllle NoKa3aresei Ipymnibl
cpaBHenus (p<0,05). [Tpu 3ToM CyOmOMY/ISILIVS UIMEeT
BBICOKOe ocHalleHne CD16, cornocTaBuMoe C roKasa-
TesisMid MFT Ma)KOpHOM CyOTOMy/Isi{uy TPYTITbI CPaB-
HeHusi (Puc. 5). OTcyTcTBre MeMOpPaHHOTO peLienTopa
CD32 MOXeT ObITh CBSI3aHO KaK C BpOKIAEHHBIM Jieek-
TOM ero KCIIPeCCHH, TaK U C OI0KUPOBKOM KCITPeCCUr
i wegauarom. [pu atom ipu MI'N komrieHcatopHO
B 8 pa3 yBenmmuuBaetcs MFI CD11b mo 49,32 (31,49;
76,56) (p<0,05) npotuB MFI 6,07 (5,88; 11,80) B rpymme
cpaBHenus (p<0,05).
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MFI CD11b | pp— S 78,691
- ™ 25,79 | .
MFICD 16 | _— = 111,2
MFICD 32 =4, 131’2955 ’
MFICD 64 B4~} 67
%CD64+CD16+CD32+CD11b+ Py 522,61 *
MFI CD11b 55§ B 49 30
= 607 | .
MFI CD 16 ==-9-1=0'7—' 107,68
%CD64-CD16+CD32-CD11b+ - 33,15% ’
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MFICD 32 &5 o o o
MFICD 16 | : : T ’
%CD64-CD16+CD32+CD1 1b+ — 0L 1
0 20 40 60 80 100 120 140
# MI'U (purulent infection) H rpymnna cpaBHeHus (comparison group)

Puc. 5. Cybnonynaumm n eHoTUNmnYeckme 0CO6eHHOCTU HENTPOMUIIbHBIX FPaHYOLMTOB
Y YCNOBHO 3[]0POBbLIX AETEN W AETEN C Manow rTHOMHON MHMeKUMM 5—9 neT

Fig. 5. Subpopulation and phenotype features of neutrophilic granulocytes of healthy children
and children with small purulent infection

MpumeyaHue: * — pas3nnums nokasaTenemn AeTein ¢ Manon rHoHom nHdekumein (M) no cpaBHEHUIO C YCIIOBHO-340P0BbIMM

netbMn 5-9 net, p<0,05.

Note: * — differences are significant between study group and comparison group, p <0,05.

3aksnoyeHue

[TpoBefeHO OpUrMHA/NBHOE UCC/Ie[0BaHUE, B KO-
TOpOM OB/ U3yueHbl 0COOEHHOCTH CUCTEMHOM U JIO-
KasibHOM 3(dexTopHOl dhyHKIMM HI' ¢ mapannenbHoM
OL|eHKOH COCTOSIHUSI TPaHC(OPMUPOBAHHOTO ()eHOTUIIa
3-X hyHKIMOHAIBHO 3HAYMMBIX CyOTOMy/ISIviA OFHOM
MaxxopHoii — CD64 CD16"CD32*CD11b* u AByX Mu-
HOpHBIX cybnonyssmuit CD64*CD16°CD32*CD11b*HI
1 CD64 CD16"CD32°CD11b"HI" y geteli, cTpajaroiiux
MI'N. T1pu onjeHKe cucTeMHOM 3P deKTOpHOM (PyHK-
uuu HI' TIK BBIsIB/IEHO HeazleKBaTHOe pearupoBaHUe
kieTok Ha BAT' B peakiuu (aroiuro3a y naijueHToB
¢ MI'U. T1pu uccnenoBanny 3pQeKTOPHON PyHKLN
JokanbpHOro Tiysia HI' B Ma3kax-oTreyaTkax THOMHOTO
5KCCyZlaTa yCTaHOB/IeHbI fle(eKThl Tpoliecca ¢arowy-
TO03a, (harolUTHpOBaso ToaLKo 35,7% HI, umenock Ha-
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pylLeHre BHYTPUK/IETOUHON KU/VTMHTOBOM aKTUBHOCTU
B COUeTaHWH C Zie)eKTOM BHEK/IETOUHOU KHUJTHHTOBOU
aKTUBHOCTU — HU3KUM YpoBHeM (hopmrpoBanusi NET
(21,3%). I1pu 5TOM OTMEueHO 26,4% HeakTHMBHBIX HI.

Takum o6pa3om, y narreHToB ¢ MI'U umerot me-
CTO AedeKThbl CUCTEMHOM U JIOKabHOM 3 eKTOpHOM
¢bynkuumii HI. HapyiueHus cMCTeMHOU U JIOKaJIbHOM
s¢dekTopHbIX GyHKIUE HI' ObLTM aCcCOLIMMPOBAHBI
C HeraTMBHOW TpaHcopMarel Tpex (PyHKIMOHA/Ib-
HO 3HauuMbIx cyoronynsuuii HIT TTK, ocHaleHHbIX
peLienTopaMy, y4acTBYIOLMMU B peanu3aluu ¢aro-
LUTapHOU (yHKLMU K1eToK. Tak, MpojeMOHCTpU-
POBaHO 3HAUMTEbHOE yBeTuueHue CyOrnomyasiuu
HI" c HeraTMBHO TpaHC(HOPMUPOBAaHHBIM (PEHOTUTIOM
CD64CD16°CD32CD11b*. OTcyTCcTBHe a/ieKBaTHOTO
Bo3pactanus ypoBHsi HI" ¢ petieniropom CD64 B cy6r10-
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nynsitd CD64*CD16"CD32*CD11b*HI, u oTcyTcTBHE
sKcripeccuu MeMbpaHHbIX Mosiekysn CD64 u CD32
B cyoronysitmu CD64-CD16'CD32-CD11b*HI nipej-
TOIOXKUTENBHO SIB/SIETCS PUYMHOM HeaZ|eKBaTHOTO
BK/toueHust HI' B peasi3aiiyio mpoiieccoB ¢aroiyrosa
Y BOCTIaJIeHUs], UYTO U CITIOCOOCTBYeT BO3HUKHOBEHUIO
HeTUIUYHO MnpoTekatoux MI'U y geteii.
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TpaHcdopamMuHanbHoe 3HAO0CKOMNMYECKoe yaanieHne rpbixku
MEXXMO3BOHKOBbIX AUCKOB MNOSACHUYHO-KPECTLL0OBOro otaena
NO3BOHOYHUKA C NYHKLMUOHHOWN HYK/leonnacTUuKomn

M.]J1. AbakupoB’, O.A. Anb baBapua', C.T. Mamsbip6aes', M.A. Ilanun', P.M. HypmyxameToB',
P.P. AogpaxmanoB', B. AnaBaija’, K. Pamyaron!,A.A.Anenusu’

! Poccuiickuii yHUBEpCUTET JpY»KObl Hapo/ioB, I. MockBa, Poccuiickas ®enepariyst
2 AMepuKaHCKul yHuBepcuteT Majabwl, r. Mazaba, Mopaanust

AnHoTanusa. AkmyaabHocmb. TpaHcdopaMyHanbHOe SHZO0CKOTIMYecKoe yaaieHle IPhDKU B HACTOsIIIee BpeMsI sSIBJISIeTCS
OfIHUM 13 Haubosee 3(PEeKTUBHBIX U, B TO K& BPeMsi, CPaBHUTE/ILHO O@30MacHbIX METO/IOB JIeUeHHsT MEeXXIT03BOHKOBOU I'PbDKU
TIOSICHUUHO-KPEeCTIIOBOT0 OTZe/a IT03BOHOUHUKA. []eb: orleHKa 3¢ deKTHBHOCTH TpaHC(HOPaMUHAILHOM H/J0CKOTTHUe CKOM 1C-
KIKTOMUM B KOMOMHAIUH C MyHKI[MOHHOW HYKJIEOT/IACTUKOM B JIEUEHUU IPhDK TIOSICHUUHO-KPECTIIOBOTO OT/ie/a TI03BOHOUHMKA.
Mamepuanbl u MemoObi. B KauecTBe MaTepuasaoB U METO/IOB UCCJIe/IOBaHMUs ObLIN OLIEHEHbI Pe3y/IbTaThl 3HZ0CKOIHNYEe CKOU
JUCKIKTOMUU C HYKJIEOTI/TACTUKOM y 87 malyeHToB (43 My>KUMHbI U 44 KeHIIMHBI) B Bo3pacTe oT 19 10 62 seT. [I1uTeIbHOCTh
Hab/ro/IeHys B TOC/Ie0TNepaljioHHOM TIepro/ie CoCTaBua B cpefHeM 18,716 mecses (oT 7,2 fo 28 MecsiieB). s OLieHKH
K/TUHUYEe CKOH 3(PeKTUBHOCTH BBITIOIHEHHBIX OTIePAaTUBHBIX BMEIIATe/TLCTB, JMHAMUKA O0/IEBOr0 CUHpOMa Oblia IpoaHasm-
3MpOBaHa IMPU TIOMOILY BU3yasibHOW aHanoroBoi 1kanbl (BAIIT). CocTosiHMe MaljeHToB, 60/1eBO CHH/IPOM U CTeleHb Hapy-
LIIeHUsT >)KU3He/[eSITe/TbHOCTH ObTH orjeHeHbl 1o uHekcy Ocectpu (ODI). [Iist oljeHKM pe3y/bTaToOB OMepaldy TakKe ObLIn
TIpoaHa/IM3MpOBaHbI TI0CIeorepallioOHHbIe 0C/I0KHeHUs. B HacTosieM ucciejoBaHUM paccMoTpeHa 3(p(eKTHBHOCTD JaHHOTO
MeTtozia y 87 6osbHBIX. B TiepByro ouepe/ib OLIEHUBAUCh CyOBeKTUBHbBIE KDUTEPUU — YPOBEHb 00JIEBOTO CHH/IPOMA U CTeTeHb
HapyIIeHUs )KU3HeeaTeIbHOCTH. Pe3yibmambl. Y BCeX TalMeHTOB OTMEUEHO CHI)KEHWE MHTEHCUBHOCTH 60JIeBOTO CUH/IPOMA
Y y/yullleHHe TIapaMeTpPOB >KU3HeiesTelbHOCTH. [Tokasares BAILIL B TeueHue Mosiyro/ia rmocjie oneparyuy CHU3WIUCh Oosiee uem
BaBoe, ODI — BTpoe. BereacTBre OTCYTCTBUS aHA/IOTHUHBIX MCC/IEJOBAHUM (9H/0CKOTIHS TI/TFOC HYK/IeOTUIaCTUKA) pe3y/IbTaThl
Halleli paboThbI COMOCTABISUTUCH C Pe3y/IbTaTaMK SH/I0CKOITUUECKOTO yia/ieHusl IPhDKU 0e3 HYKJ/IeoriacTUKU. [1pu corocTaBieH|uu
pe3y/bTaToB CyOLEKTUBHOM OLIEHKU COCTOSIHUSI OOJIbHBIX TOC/Ie OTepaliy B HACTOSIILEM UCC/Ie[J0BAaHUH C JAHHBIMU JIUTEPATYPhl
B /IaHHOM BbIOOPKeE MarjueHTOB HabJTH0/Ja/TMCh HEKOTOPbIE MHTPA- U TIOC/Ie0TepariuOHHbIe 0C/IOKHEHUS!. Bbigoobl. [IpumeHeHMe
MyHKLIMOHHOW HYK/IeOT/IaCTHKHY B KaueCTBe BTOPOTO 3Taria MaJIOMHBa3UBHOTO yAaneHus rpbku MIT/] siBnisieTcs 3 heKTHBHBIM
METOZIOM JIeUeHWUs1, 3HAUUTETbHO CHIDKAsl UaCTOTY PeLUAMBOB 3ab0/ieBaHusl.

KiroueBbie cy10Ba: TpaHchopaMuHaibHas 9H/0CKOMTMUeCKast, TyHKIIMOHHAs HYK/IeOoIUIaCTHKa; TPhhKa IMOsICHUYHO-Kpe-
CTIIOBOTO OT/esIa TTI03BOHOYHHKA
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Clinical evaluation for the transforaminal endoscopic hernia
of the intervertebral disc of the lumbosacral spine with puncture
nucleoplasty

M.D. Abakirov!, O.A. Al-Bawareed’, S.T. Mamyrbaev!, M.A. Panin', R.M. Nurmukhametov’,
R.R. Abdrakhmanov’, W. Alawaida?, K. Ramulgon’, A.A. Alenizi'

1 Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation
P p y y
2 American University of Madaba (AUM), Madaba, Jordan

Abstract. Transforaminal endoscopic hernia removal is currently one of the most effective and relatively safe methods
of treating an intervertebral hernia of the lumbosacral spine. In the current study we aim to evaluate the effectiveness of
transforaminal endoscopic discectomy in combination with puncture nucleoplasty as a surgical protocol to treat hernias of the
lumbosacral spine. 87 patients (43 men and 44 women) aged 19 to 62 years were enrolled in our study and underwent proper
evaluation. The duration of follow-up in the postoperative period averaged 18.7 + 6 months (from 7.2 to 28 months). To assess
the clinical effectiveness of the performed surgical interventions, the dynamics of the pain syndrome was analyzed using a visual
analogue scale (VAS). Patient status, pain and disability were assessed using Oswestry Disability Index (ODI). Postoperative
complications were also analyzed to evaluate the results of the operation. Moreover, objective criteria were used to assess the
level of pain and the degree of disability. All patients showed a decrease in pain intensity and an improvement in the vital signs.
Long follow up for ODI within six months after the operation showed a significant decrease by two to three times. Due to the
lack of similar studies (endoscopy plus nucleoplasty), the results of our work were compared with the results of endoscopic
hernia removal without nucleoplasty. However, in the evaluated patients, some intra- and postoperative complications were
observed. In conclusion, the use of puncture nucleoplasty as the second stage of minimally invasive hernia removal of muscle
tension dysphonia (MTD) is an effective treatment method, significantly reducing the recurrence rate of the disease.

Key words: transforaminal endoscopic, puncture nucleoplasty, hernia of the lumbosacral spine

Authors contributions. Al Bawareed O.A. — literature review. Abakirov M.D. — writing the text; Mamyrbaev S.T.,
Panin M.A., Nurmukhametov R.M., Alenizi A.A. — statistical data processing; Abdrakhmanov R.R. — collection and processing
of materials; Alawaida W., Ramulgon K. — concept and design of the research.

Conflict of Interest Statement. The authors declare no conflict of interest.

Received 10.05.2020. Accepted 08.06.2020

228 TPABMATOJIOM A M OPTOMEANA



Abakirov M.D. et al RUDN Journal of Medicine, 2020, 24 (3), 227—236

For citation: Abakirov M.D., Al-Bawareed O.A., Mamyrbaev S.T., Panin M.A., Nurmukhametov R.M., Abdrakhmanov R.R.,
Alawaida W., Ramulgon K., Alenizi A.A. Clinical evaluation for the transforaminal endoscopic hernia of the intervertebral disc
of the lumbosacral spine with puncture nucleoplasty. RUDN Journal of Medicine. 2020; 24 (3): 227—236. DOI: 10.22363/2313-

0245-2020-24-3-227-236

[To faHHBIM COBPEMEHHBIX JIMTEPATYPHBIX UCTOY-
HUKOB, 0koJi0 80 % ntozieli B TeueHUe >KU3HU MepeHo-
CWJIM TIO KpaiiHell Mepe OJJ1H 311307 00711 B MOSICHULE
C HaJIMYMeM W/ OTCYTCTBHEM OO/ B HIDKHHUX KO-
HeuHOCTsX [1]. [To 70 % mopeit XoTs Obl pa3 B )KU3HU
WCITBITHIBA/IM TaKyt0 00JTb B CITMHE, KOTOPAst 3aCTaBU/Ia
uX 00paTUTBLCS K HeBporarosory, a 19 % u3 obpatus-
IIVXCs ObUTH BBIHY>K/IEHbI TPHOETHYTh K Orepariin u3-3a
OTCYTCTBUSI OLLIYTUMOTO 3deKTa 0T KOHCePBATUBHOM
teparui [2, 3]. Y 5—10 % narueHToB 60/1b B MOSCHU-
11e 00yCJI0B/IeHa TPbDKaMU MeXXITO3BOHKOBBIX [TUCKOB
1 B 43 % ciyuaeB COMPOBOXKAAETCS PA/IUKYJ/I0NaTHuei
v vimacom [4]. Yuceno nauyeHToB, UMEHOIIUX TPhDKY
MEe>KII03BOHKOBOT'O [JUCKa, YBeJIMYMBaeTCsI BO BCEM
MHpe, B TOM YMCJIe 3a CYET JIML] MOJIOZIOrO BO3pacTa.

B HacTosiiiee BpeMst OfHUM 13 Haubosiee 3 dex-
TUBHBIX U B TO )Ke BpeMsi CDaBHUTETbHO Oe30MacHbIX
METO/I0B JIeUeHUs] MeKII03BOHKOBOM I'PbDKU MOSICHUY-
HO-KPEeCTLOBOI'O OT/ie/la TT03BOHOYHHUKA SIB/ISIETCS ee
9H/IOCKOTTYeCKoe yaaneHue [5].

B ucTopuu pa3BUTUs CIUHATBHOM 9H/0CKOMUA
Ba)KHYIO POJIb ChIFPaJl aMepUKaHCKUM OpToNe[ paH-
ckoro npoucxoxkaenus P. Kambin. Eije B 1973 rony o
Hayajl MpUuMeHeHHe 3aJHeO0KOBOT0 JOCTYTIa K CMeXX-
HOMY Me)XI03BOHKOBOMY AUCKY (MIT/I), ncronb3ys
TIPY OTKPBITOM BMeIlaTe/TbCTBe KAaHFOTIO [Ijisi OMOTICHY.
3a cueT nNpYMeHeHHUs JaHHOW MEeTOJJMKU MexaHuye-
CKU yla/syiacb 4acThb My/bI03HOrO sifjpa. C cepeyiHbI
80-x rogoe npormwioro crosietusi P. Kambin pa3pa6o-
Tajl OPUrMHA/IbHBIN MHCTPYMEHT /ISl OCYILleCTB/IeHUSI
NyHKLMOHHOro focryna K MIIJI. On Takxe omnucain
30Hy 6Ge3omacHoro Bxoga B MII/I, KoTopasi ¢ Tex mop
HOCHUT ero ums — «TpeyrosbHuK Kambin’a». B 90-x
rolax TeM ke aBTOPOM Obliia Mpe/jioykeHa MeTO/IUKa,
Gnarofapsi KOTOPOU CTas0 BO3MOXKHBIM TIPUMeHeHHe
3H/I0CKOMMYECKOM JUCKIKTOMUU U SH/I0 CKOITMYEe CKOrO
3a/IHEro MeXKTeI0BOTO CIIOH/U/Ioze3a; ObLT pa3paboTraH
Yl BHE/IpeH B KJIMHUYECKYIO NPAKTUKY OpUTMHA/IbHbIN

TRAUMATOLOGY AND ORTHOPEDICS

MOPT AJ11 UHTepJIaMUHApHOro foctymna. B 1996 rony
yUeHbIM pa3paboTaHbI MPUHLUITEI SH/I0 CKOTIYe CKOM
JIeKOMITPEe CCHH TIPH JIeYeHUH JleTeHepaTUBHOTO CTe-
HO3a M03BOHOYHOTO KaHana [6, 7]. Takum oOpa3om,
B XUPYPIru4eCcKyo MpakTUKy ObL/T BHeIPeHbI YHI0CKO-
MUUeCcKre MeTo/ibl yiaeHUs] MeKIT03BOHKOBBIX TDPBIXK,
Cpeaiy KOTOPBIX [J1s1 JIeUeHHsl IPhDK Ha YPOBHE TIOSICHAY-
HO-KPEeCTLIOBOT'0 OT/ieJia T03BOHOYHMKA TIPUMEHSIeTCsI
ypecKoXKHast TpaHc(opamMUHaIbHast YHJ0CKOTTUYe CKast
nosicHiyHast auckskromus (Percutaneus Transforaminal
endoscopic lumbar discectomy — PTELD). PTELD
o6/1a1aeT 0COGEHHOCTAMU U MPEUMYIIeCTBAMU MUHU-
MaJIbHO MHBA3WBHOTO JIeUeHUs], BK/I0Yast HeOOJIbIIOoH
paspes, He3HauuTeIbHYI0 KPOBOIOTEPIO, aTpaBMaThy-
HOCTb U, KaK CJIe/ICTBHE, PaHHIOI peabuIuTaLuio.
PTELD He Hapy1aeT CTPYKTypy [MO3BOHOUHOIO KaHasla,
He B/IMsIET Ha CTaOW/IbHOCTH TIO3BOHOYHMKA U He TIPHUBO-
[T K 3HAUUTE/TLHOMY T10C/Ie0TiepaljioHHOMY Gpubpo3y
B TI03BOHOUHOM KaHaite [8, 9]. HecMoTpsi Ha oueBHIHBIE
npeumyiiectBa, PTELD nmeeT ¥ CBOM He[JOCTaTKH,
B YaCTHOCTH, 3TO — /JOCTaTOYHO BBICOKAsi YaCTOTA pe-
uyauBoB rpeiku (0T 10,9 % u 1013,9 %) nocsie Takoro
XUPYypruueckoro BMeniarenbcTsa [10].

YcTaHOB/IEHO, UTO PUUMHON PeLi/IMBOB MEXII0-
3BOHKOBOU TPBDKU SIBJISIFOTCSI MUKPOpa3pbIBbI (hubpo3-
HOTO KOJIbLIa.

B cBsI311 € 3TUM TIpe/ICTaB/ISIeTCs aKTyaIbHbIM TTOMCK
TyTel CHIKeHUsI YaCTOThI peLiIMBOB I'PbDKU. OHUM
13 MeTO/I0B, KOTOPBI MOXKeT ObITh MCTI0/IB30BaH JIj1si TIPO-
(UIaKTUKY peLi/IvBa, MOKET SIBUThCSI HyK/IeoIlaCThKa
B KaueCTBe BTOPOI'0 3Tara MaJIoOWHBa3UBHOM XUPYPIryuu
ME’KIT03BOHKOBOW TPbIKU TOSICHUUHO-KPECTLI0BOTO OT/ieNa
M03BOHOYHMKA. MeXaHU3M JeHCTBYS ITyHKIIMOHHOU Hy-
KJ/IeOTUIACTHKY 3aK/TF0UaeTCsl B TIPUTaUBaHUM TPbDKEBOTO
oTBepcTHs B (hMOPO3HOM Kosiblie. Kpome Toro, Bo3en-
CTBUe Ha [IUCK PaJ[M0UacTOTHON SHepryei rno3BoJsieT
G/10KMpOBaTh MOBTOPHOE TIPOIabrpoBaHye TI0 MPUYKHEe
CKJIePOTHUUeCKUX U3MeHeHui. B HacTosiitiee Bpems Hy-
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KJ/IeoIuIacTrKa (UpecKoykHast JeKOMIIPeCCHst IMOsICHUYHOTO
JTCKa) — 3TO CAMOCTOsATe/TbHasi MUHUMA/TbHO MHBAa3WBHasT
TrpoLieflypa, KoTopast IPUMeHsIeTCst [J1s1 JIeYeHus] CHMITTO-
MaTU4YeCKUX IPbDK TIOSICHUYHOTO Aicka [11, 12].

Iens. Llensro JaHHOTO UCCIeOBAHUSA IBUIACh
oLieHKa 3(p(eKTHBHOCTH TpaHC(HOpaMUHAILHOW SH[0-
CKOTTMYeCKOM AWCKIKTOMUY B KOMOMHAIIUH C ITyHKLU-
OHHOI HYKJ/IeOIIACTUKOU B JIeUeHUH IPbDK MOSICHUY-
HO-KpeCTL[0BOI'O OT/ie/1a [T03BOHOYHUKA.

MaTtepuanbl u metoabl
ITpoBefieHMe JaHHOTO UCC/IeAOBaHUS OBIIO Of0-
OpeHo 3THYeCKUM KOMUTETOM Kadeapbl TPaBMaToJIO-
rum v oproneguu PY/TH. J1o Hayasa uccienoBaHus
y BCeX MalKeHTOB ObUIO MoTyueHo WH(OPMHUPOBAH-
HOEe COIJIacHe Ha yJacTHe B UCC/IeZJOBaHUU COIIaCHO
XenbCUHKCKOM JleK/iapaliuv BceMyUpHOM MeaUIIMHCKON
accormanuu (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects, 2013) 1 06pabOTKY TiepCOHA/IBHBIX JAHHBIX.
B KauecTBe OCHOBHOIO KpUTepHs BK/IFOUEHMUsI B UC-
C/lej0BaHKe MPUHUMA/IOCh Ha/TMUMe CUMITTOMaTHyeCKHX
MePBUYHBIX IPbDK MEKITO3BOHKOBBIX JJUCKOB y MaLiu-
€HTOB Ha YPOBHE TMOsSICHUUHOTO OT/ieJ1a [T03BOHOUHMKA,
Ha (oHe Hea(hdeKTHBHOCTH KOHCEPBAaTUBHOTO JIEUeHUs].
K KprTepusm MCKIIr0ueHUst OTHOCWIOCh Ha/lnuue Jiere-
HEepaTUBHOI'0 CTeHO3a [I03BOHOYHOIO KaHasla, CIIOH/U-
JloucTesa, e opMaliiy o3BOHOYHYKA. Beem naryen-
TaM, BK/IFOUEHHBIM B UCCJ/IeIOBaHKe, ObIIO TTPOBeIeHO
XUPYypruueckoe BMellaTe/IbCTBO Ha OAHOM YPOBHE.
BbUT1 OLIeHeHbI pe3y/bTaThbl SHA0CKOITAUeCKOM JMCKIK-
TOMWM C HyKJIEOI/IaCTUKOM Y 87 TaLieHTOoB (43 My>KUHHbI
1 44 >XeHI1HbI) B Bo3pacte oT 19 f10 62 nieT. [lmTebHOCTb
HabmoneHyst B TIOC/Ie0rnepaliiOHHOM TIepHo/ie COCTaBW/Ia
B cpesiHeM 18,7+ 6 mecsitieB (0T 7,2 1o 28 MecsiieB).
Vcxopnst v3 JaHHBIX aHaMHe3a 3a00/1eBaHMs U [00TIe-
parmonHbIx MPT, aHami3upoBanuck crefyronye hakTo-
PbI: BUJL U JIOKamM3alys rpbpku MIT/ 1o pekoMeHjanysm
AMepuKaHCKOM accolaliiy Helipopa/Ino/ioroB, CTereHb
nereHepauun onepupyemoro MIIT/I mo C.W. Pfirrman,
CTereHb JlereHepaTiBHbIX M3MeHeHW KOCTHOM TKaH!
B OTepUpPyeMOM 1 CMeKHbIX cermeHTax 1o M. T. Modic.
JloTo/THUTe THHO BBITOMHSIACh OL|eHKa CIOHUIorpahun
TMOSICHUUHO-KPECTL[OBOIO OT/Ze/1a MO3BOHOYHKKA.
Yaije Bcero oTMeuasach JIOKaau3aLus IPbUKU
Ha ypoBHe L4-L5 u L5-S1 (48 % u 36 %, cooTBeTCTBeH-
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HO), Ha ypoBHe L3-L4 —y 10 %, Ha ypoBHe L.2-1.3 —
y 5 %, otMeueH Bcero 1 ciyuaii (1,1 %) pacronoxeHus
rpbDKY Ha ypoBHe L1-L.2. TTo BUAy rPbIK OTHOCUTENTBHO
M03BOHOYHOTO KaHasla 1 KOPELIKOBbIX OTBEPCTUM Bbljle-
JISACh: CPeIMHHBIE, 3aiHeO0KOBbIe, popaMUHaBHEIE,
sKcTpadopaMUHabHBIE TPBDKU AUCKOB (Tabit. 1).

Tabnuya 1
Bugbi rpbixk MIN/J, 0OTHOCUMTENBHO NO3BOHOYHOIO KaHana
Table 1
Types of hernias MTD relative to the spinal canal
N nauyumeHTOB %
N of patients ?
CDEL.I,VIHHaFl 10 1
medial
3agHeboKoBasi 6 53
Posterolateral
@OpaMMHaanaﬂ 23 26
Foraminal
JkcTpadopaMuHanbHas
; 8 10
Extraforaminal

CrerneHb TSKECTH JlereHepaliii AMCKoB 1o Phirrman
[12] oT I 1o V cTeneHu mipe/icTaB/ieHa Ha iiarpaMmme
(Puc. 1). Y GombLIMHCTBA MaLieHToB oTMeuasack 11 u IV
CTerneHb JlereHepaTUBHBIX M3MeHeHUH (36,8 % u 42,5 %,
COOTBETCTBEHHO). VI3MeHeHwsI TeJl T03BOHKOB, CMEKHBIX
C MOBPEKAEeHHBIMU JMCKaMHU, OLIeHUBATUCh [PU UCCTIe-
nosaHny MPT Ha ripefiorniepaljuOHHOM 3Tarie: OTMeYeHO
8 ciyuaes (9,1 %) usmenennii Modic 1 1 12 narueHTOB
C rnpu3Hakamu usmeHenuii Modic 2 (13,7 %) [13].

40
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5 n B
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Phirrman | Phirrman I Phirrman Il Phirrman IV Phirrman V

Puc. 1. CTeneHb TAXECTW gereHepaTnBHbIX M3MEHEHWN
amckoB no Pfirrman y naumeHToB HacTosILLEro ccneoBaHms

Fig. 1. The severity of degenerative disc changes by Pfirrman
in patients of this study
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TexHUKH onepanuu. Bcem naipeHTaMm ObIIO
MPOBeIEHO XUpypruueckoe jgeyeHue. [IpoBesenue
5H/IOCKOITMYECKOr0 BMelllaTe/IbCTBa OCYILeCTB/ISIOCh
C IpYMeHeHreM KOMOMHUPOBAHHOMW SH/I0TPaxeabHON
aHeCTe31H B TI0JIO)KeHUU TalieHTa Ha )KUBOTe Ha paMme
Wilson. [Tocsie BbITIo/IHeHUS TTpejBapUTE/IbHOM pa3-
MEeTKH OT1eparjOHHOrO M0Jisl o7, (PrTyopOCKOIMYeCKUM
KOHTPOJIEM OIpejiensiiach ONTUMasbHasi TPaeKTOPUs
NIpOBeZleHNs UHCTPYMEHTOB. XHUPYPruyeckui J0CTyIl
BBITOJIHAJICS HA pacCTOSIHUU 12—14 cM OT TMHUU
OCTHCTBIX OTPOCTKOB Ha ypoBHe L5-S1, 10—12 cm —
Ha ypoBHe L4-L5, ot 6 10 8 cM Ha BbIlIeIeKalux
YPOBHSIX. B nporecce njaHupoBaHus J0CTyIa y4U-
ThIBajlaCh JIOKa/JIU3aLMsl TPbKEBOTO BhITITUMBAHUS
B MPsIMOU MpoeKLuu. B ciiyuae KaynanbHOW MuUrpa-
LMY TPbDKU U (W/TK) JlaTepaibHOe ee PacIioyIoKeHusl,
TPaeKTOPHsI JOCTyIa B KOPOHAPHOM IIOCKOCTH Oblyia
bonee “kpyTtoii”. I1py KpaHWAIbLHOW MUTPALVK U (WITH)
Meua/IbHOM JIOKaIM3al[uy TPhDKU BeIOMpasiach Oosiee
“monorasi” Tpaektopus. B 60KOBOM TIPOEKI[UH JTUHUS

HQ Orthopaedics
13-10-2018

JocTyra oTobparkaaachk Kak repecevyeHye 3aHe-BepX-
HEro Kpas TeJla HUKe/exallero no3BoHka. [1yHKIMoH-
Hasi Ur/1a, ruOKWi MPOBO/HYUK, AU/IaTaTOPbl U pabouast
KaH0/1s1 ObIM yCTaHOBJIEHBI 1107, KOHTposieM C-Iyru
Kak B TIPSIMOM, Tak U B OOKOBOM MPOEKIUSIX. YCTaHOBKa
JlisiaTaTopa BbIMIO/IHS/IACh CKBO3b MEXKIT03BOHKOBOE
OTBEpCTHE 10 MOMEeHTa CONPUKOCHOBeHus1 ¢ MII/I.
ConpukocHOBeHHs1 UHCTpymMeHTa 1 MI1/] no/mkHO ripo-
W30MTH B I103BOHOYHOM KaHasie CyOapTHKY/ISPHOM 30HbI
B/10/1b MeJJUa/IbHOM MeJUKY/ISIPHON JTUHUMU.

[Tocne ycTaHOBKY j1/1aTaTOPOB Ha yYaCTOK BepX-
Hero CyCTaBHOTO OTPOCTKA TOTO MO3BOHKA, KOTOPBIA
ObLT HYDKeJIeXKaIl[UM, TIPUMEHSITH KOpOHUaThie Gpe3sl
[J1s1 KpaeBOM pe3ekLiuM KocTu. Ha 3aBepiuatoriiem stare
obecrieueHus OCTyTa OCYILeCTB/IsIaCh YCTaHOBKA
paboueti kantomu. [Tpy 3TOM Moc/iejHee 1eHCTBYHE TTPO-
BOJJWJIOCH CTPOTO TpaHCHOpPaMHUHAIBHBIM CTIOCOO0M
yepes M03BOHOYHBIN KaHas, a He B MII/]. BHelHuii
BW/I, 3TOM MpoL{e/lyphl NTOKa3aH Ha pUC. 2.

GKBL1T
;

atient
No name

Puc. 2. [NonoxeHne annaTaTopoB B NPSIMOI NPOeKLN 1 GOKOBOK NPOeKLnm

Fig. 2. The position of the dilators in direct projection and lateral projection

17151 [OTIOTHUTETBHOTO PAaCILIMPEHUs] MeKITO3BOH-
KOBOT'O OTBEPCTHUS I10/] BU3ya/lbHbIM KOHTPOJIEM HC-
T10/1b30BasIach SHAO0CKONMUeCKas L1eliBepHasi CUCTeMa
¢ amvas3HbM 6opom. [Tocsie ycTaHOBKY (hopaMHHOCKOTIA
MPOBOJW/IACE PEBU3US STUAYPATBHOIO TIPOCTPAaHCTBA
C yzaneHueM cBoOOAHBIX (hparMeHTOB U (vu) MIT/I.

TRAUMATOLOGY AND ORTHOPEDICS

Takyke npoBogunacek peBusus nosoctu MII. [dns
OCYILleCTB/IeHUS TyHKLJUOHHOW HYK/1e0IIaCTUKU NIPU-
MEHSIICS 37IEKTPO/, C U30THYTOU KaHtosnel Mapku 17G,
Cosman Medical (puc. 3). YcTaHoBKa 371eKTpo/ia Mpo-
BOZIM/IACh CKBO3b Ty0OyC 3H/I0CKOIA B 00/1aCThb 3a/[HUX
OT/1e/10B (MOPO3HOTO KOJTblla CO CTOPOHBI IPhDKU MIT/I.

231



AbakupoB M.[I. u ap. Becmuuk PY/TH. Cepus: Meduyuna.2020. T. 24. Ne 3. C. 227—236

6KB_17

shamaev

Head/Spine
21-04-2019

Puc. 3. YcTaHOBKa a1eKTpofa Yepes Tyoyc

Fig. 3. Installing an electrode through a tube

BrInonHenue niponielypbl HyK/1e0IIaCTUKA TIPOBO-
Iunock ¢ nomolipto annapara G4 (Cosman Medical).
[Tpu 5TOM BBINO/HS/ICS KOHTPOIMPYEMbI HarpeB TKaH!
nucka 1o 42 °C B TeueHue 4 MuH. ['eMocCTa3 BBITIOMHS-
Cs1 C UCTO/Ib30BaHWeM OUTOJISIPHOM Koary/sitd. PaHa
3aKphbIBaJiach MPH MOMOLLY OIMHOYHOTO 111Ba (puc. 4).

i

Qe

Puc. 4. BHelwHWI BUA NOCNe YIWMBAHWA paHbl

Fig. 4. Appearance after wound closure

BeInucka nanueHToB [POBOAWIACH Ha CIe[y 0N
JleHb 10CJIe OrnepaLyy.

Ncxoapl neuenns. /1151 OLleHKU KJIMHHAUECKOU
3¢ ()eKTHBHOCTH BBITTOTHEHHBIX OTMIePAaTUBHBIX BMe-
I1aTeIbCTB IMHAMKKA 00/1eBOTO CHHApPOMa Oblyia mpo-
aHa/IM3UpOBaHa NPy MOMOLLM BU3yalbHOM aHa/I0rOBOU
mkasiel (BAIIT). CocTosiHMe MaleHToB, 00MeBOM CHH-
JIPOM U CTeleHb HapYIIeHHUs )KU3HeAes I TeTbHOCTH ObI/
otieHeHkI 110 uHZeKcy OcBectpu (ODI).

OLieHKa COCTOSIHMS MAL[MEeHTOB OCYI1[eCTBJISI/IOChH
Jl0 oriepaLiyu, yepe3 TpU Mecslia Moc/ie orneparuu,
a Tak)Ke CIyCTs MOJIro/ia nocjie Hee.

[17151 OLIeHKY pe3y/IbTaTOB OTeparyy Takxke ObLIn
MpOoaHaIM3UuPOBaHbI CaeAyollue ToCc/ieoneparloH-
Hble 0CJIOKHEHUS: TTOBPeXAeHHe TBep/[0i MO3TrOBOMH
o6omnouku (TMO), MoBpeX/ieHue HEPBHOTO KOPEIIIKa,
HapacTaHhe HeBPOJIOTUUeCKOTo Aeduira, HeoOXoau-
MOCTb KOHBEPCHH 3H/I0CKOIAYECKOTO BMelllaTe/bCTBa
Ha OTKPBITOe, HeOOXOIUMOCTb MPOBE/IeHHST TIOBTOPHOM
orepaLyu B CBSI3U C PeLiiIMBOM I'PbDKU B CPOK /10 3 Me-
CsILIeB TTOCJ/Ie TIePBUYHOM.

Knunuueckuii npumep. IauenTtka 32 roga. D.S
CekBecTprpOBaHHas rpbbka Ha ypoBHe 1.4-1.5 mo3BoH-
Ka. Pagukynonarus L5 ciieBa. ITo gaHHbIM MPT, Obl1a
BbIsIBJIeHa CeKBeCTpUpOBaHHas rpbika L4-L5 (puc. 5).
BAIII-7—8 6, ODI 41 %.

ITo orvicaHHO¥ BbIllle MeTOMKe ObIIIO TIPOBeIeHO
TpaHC(popaMHHaIbHOE SH/J0CKOMMYEeCKOe yJaneHre
I'PbDKU MEXXIT03BOHKOBOI'O JUCKA C MyHKLJMOHHOW HY-
KJieoniacTukou (puc. 6).

Uepe3s 6 MecsLieB 1oc/e oneparyyd UHTEHCHBHOCTh
00/1eBOTO CUHPOMA 3HAUMTeTbHO CHU3WMach (BAIIL
3—4 6, ODI —14 %). Ha pucyHke 7 mipe/iCTaB/IeHbI
pe3yabTatel MPT faHHOM MalieHTKH.

TPABMATOJIOM A M OPTOMEANA



Abakirov M.D. et al RUDN Journal of Medicine, 2020, 24 (3), 227—236

1 &
'pme“ general I-spine~general
t2_tse_sag t2_tse tra_512

Puc. 5. MPT kapTuHa, cekBecTpupoBaHHas L4-L5 rpbixa 4o onepaunm
Fig. 5. MRI picture sequestered by L4-L5 hernia before surgery

Puc. 6. YoaneHHas rpbixa pasmMepoM 2 cM
Fig. 6. Remote hernia 2 cm in size

1 B ¢
SPINE-L SPINE-L
T2 SAG T2 TRA 7 STACK

Comments

Comments

Fig. 7. MRI data 6 months after surgery
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PesynbraTbl U 06cy)XaeHue

o ceropnsiLiHero AHs pe3y/ibTaThbl 9HJ0CKOUYe-
CKOTO yJja/ieHUs! TPbDKU C HYKJIeOIJIACTUKOM He OLie-
HUBa/IUCh. B HacTosiiieM uccieloBaHUMA pacCCMOTPeHa
3¢dexTUBHOCTB JaHHOTO MeToa y 87 6osbHBIX. B mep-
BYIO OYepe/lb OL|eHUBa/IUCh CyObeKTUBHbIE KPUTEPUU —
yPOBeHb 00/1eBOT0 CUH/IPOMA U CTeleHb HapyLlIeHUsI
JKU3HEeIesITe/TbHOCTH.

Y Bcex naLyeHTOB OTMeUeHO CHYKeHHe NHTEeHCHUB-
HOCTH 60/IEBOr0 CHH/IPOMA U y/TyullleHHe TlapaMeTPOB
>xusHenesaTenbHOCTU. [lokaszarenu BAII B TeueHue
TIOJTyTO/la TIOCJ/Ie OTepaLvy CHU3WIMCH Oosiee ueM BIBOE,
ODI— Btpoe (Tabmn. 2).

Tabnuya 2
[OuHamuka 6oneeoro cuHapoma (BALL) u cTeneHb HapyLieHUs
usHegesaTenoHoctn (ODI) mocne 3HAOCKONMYECKOro yAaNneHus
rPbIXXU C HYKEOomnIacTUKOIA

Table 2
Dynamics of pain syndrome (VAS) and the degree of disability (ODI)
after endoscopic removal of a hernia with nucleoplasty

3 Mmecsua 6 mecsiLeB
J[o onepauun nocne nocne
Before onepaumu onepaumu
surgery 3 months 6 months
after surgery after surgery
(n=87) (n=87) P (n=87) P
BALL
6,0+07 34+06 26+1,0
VAS <0.05 <0.05
oDl 51,5+75 24,7+ 8,0 176 £29

BcnepctBue 0TCyTCTBUS aHA/IOTUYHBIX UCC/Iej0Ba-
HU (9H0CKOMUS TITFOC HYKJ/IeOM/IaCThKa) pe3y/ibTaThl
Hareii paboThI COMIOCTAB/IS/TUCH C Pe3y/IbTaTaMK SH/[0-
CKOTIMYECKOTO y/la/ieHusl TPbDKU 03 HyK/1eoTIaCTHKH.
I1pu comocTaB/ieHUH pe3y/bTaToB CyObeKTUBHOM OLjeH-
KU COCTOSTHUS OO/TbHBIX TIOC/IE OTIeparivy B HaCTOSIIIEM
WCC/Ie[J0BaHNY C JaHHBIMU JIUTEPaTyphl.

ITo ganneiM Chan WB Peng, ripu orjeHke 3¢ dek-
TUBHOCTH 3H/J0CKONIMYECKOT'0 XUPYPruuecKoro jJeyeHust
rpbDK MIT/I MOSACHUYHOTO OTZes1a y 55 MalueHTOB UH-
TeHCUBHOCTh 00/ (1o BAIIT) uepe3 6 MecsiiieB nocsie
onepalyy CHU3WIack ¢ 7,6 1o 3,1, UTo COOTBETCTBYET
TO/TyYeHHBIM HamMH pe3ysbraram (c 6,0 7o 2,6) [13,14].
Tem >xe aBTOPOM OTMeUEHO TOBBILLIEHHE Y/IOBIETBO-
PEHHOCTH IaljeHTa pe3y/isTaTaMy orepanyy B 4 pasa,
B HallleM MCC/e[joBaHMY — B 3 pasa.
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B naHHOM BBIOOPKE MalMeHTOB HaOJIHO[a/TUCh
HEKOTOpPble MHTPAa- U MOC/e0IepaliOHHbIe OCI0XK-
HeHUs. [ToBpexx/jeHNst HePBHOT'O KOpelllKa C HapacTa-
HUEM HeBPOJIOTUYECKOro AepuiuTta Obl71I0 OTMEYeHO
y ABYX NalleHTOB. BbIrosHeHre KOHBePCUU J0CTyIa
(C 3HJ0CKOMUUECKOTO Ha OTKPbITHIN) MPOBOAUIOCH
TIPU HETOJIHOLIEHHOM /1IeKOMITPeCCUU KOpellKa, B pe-
3y/bTaTe SHA0CKoNMH (2 HabmoaeHust). B ogqHoM city-
yae KOHBepCHsl OKa3asaach HeorpaBJaHHOM, TaK Kak
TPU OTKPBLITOM BMellaTebCTBe KOMITPeCCHsI KOpellKa
He Obl/1a BbIsiB/ieHa. Bo BTopoM HaOJTFOIeHUH KOHBEPCHST
ObL1a 00yC/IOB/IEHA aHATOMUYECKMMU 0COOEHHOCTSIMHU
repexofHOro MMo3BoHKa L6.

Takuie 0CNO)KHEHUS SIB/ISIFOTCST XapaKTepPHbIMU /151
3H/|0CKOIUUeCKOTOo yzaneHus rpeku MII. Yactora
TOBPEX/IeHUsT KOPeIlIKa TI0 JAaHHbIM MeTaHasu3a (60-
nee 10000 omeparuii), ipoBefieHHoro Bin Zhu et al.,
Kosebnetcs ot 1 110 6,7 %, B HallleM KCC/IeI0BAHUN —
1,1 %. UTo KacaeTcst MHTpaorepaljMOHHOW KOHBEPCUH,
TO TIO ZIJAHHBIM TOTO Ke aBTOpa HeoOXOMMOCTh B Hel
BO3HUKaeT B 4,7—7,0 % Hab/ofeHnH; B HACTOSILLIEM
nccnenoBanuu 2,3 %. Cnenyer OTMETUTD, UTO YKa-
3aHHbIe BbIIIe OC/IO)KHEHUS CBsI3aHbl UCKJTHOUNTETbHO
C 9H/IOCKOMMYECKUM 3TaroM orepalyu, a He C Hy-
KJ/1eoryIacTUKOU. D(DPeKTUBHOCTb HYK/IEOTJIaCTUKU
C/lefyeT OL[eHUBATh I10 YacToTe peLiiauBoB rpbiuk MII/T
U, CJIefloBaTesibHO, HeO0OXOMMOCThIO IOBTOPHOTO BMe-
1arenbCTBa.

Hu B ogHOM U3 Hab/MIO€HWM HaMH He ObL/I0 OT-
MeUeHO peL1Ba IPbDKU MeXXII03BOHKOBOIO JJUCKA.
[To jaHHBIM OCTYIIHOM JIUTEpaTypbl, UaCTOTa peL-
JUBOB cocTaBJsieT ot 2,8 710 5 %.

HeobxoanMoCTh B IOBTOPHOM Oreparjiu uepe3
12 mecsiLieB noc/ie nepBUYHOM, 1o AaHHbIM Kim CH
et al., cocraBuna 7,4 % [15, 16]. B Hamem uccieso-
BaHUH MOBTOPHOE XUPYPruuyeckoe BMeIlaTebCTBO
notpeboBanock B 2 pa3a pexe — 3,4 % (3 narueHTa),
MpPUUEM BO BCeX Tpex C/Tydasix IoKa3aHUeM K [OBTOPHOM
oreparyiu TIOC/TyKU/I0 HeIlo/IHOe y/laneHre IPhDKU B pe-
3y/ibTaTe SH/J0CKOMKY, a He peLiivB IrpbbKU. [IpruunHoi
HETI0JTHOTO yZla/IeHHs TPbDKU SIBUJICSI HeaZleKBaTHbIN
BbIOOP 9H/[0CKOMMUECKOTO IOCTYTa K TT03BOHOUHOMY
KaHasly, 4TO TIpUBeJIO K COXPaHEeHUIO MO/ CBsI304HO-
ro ¥ (WIM) CeKBeCTPUPOBAHHOTO KOMITIOHEHTA IPbDKU
MIIA,.
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CpaBHUTENDbHDbIN aHAIN3 XUPYPrMyecKnx BMeLaTeNbCTB
B J/IEYEHUMN NALMEHTOB C MeTacTaTUYECKUM NOpa)KeHnemM
6enpeHHON KOCTU B COYETAHMM C NAaTO/IOrMYECKMMU NepenoMmamMm

31086 Ban, H.B. Xapuenko
Poccuiickuil yHUBEpCHUTET APY>KObI HapofIoB, . MockBa, Poccuiickast @ezieparys

Aunnoranusa. OHUM U3 HanboJsiee TSDKeJTbIX 0C/IOKHEHUH MeTacTaTHhueCKOro MOpPaykeHHs1 KOCTeH CKesleTa sIB/IsieTCsl pas-
BUTHE TIaTOJIOTHUECKOro MepesioMa, KOTOPbIM He TO/ILKO yXy/llaeT KaueCTBO XKM3HU, 3aTPY/IHsSeT NIPOBe/leHUe aieKBaTHOTO
CHCTEMHOTO JIeUeHHsI, HO ¥ HeTaTUBHO B/IMsIeT Ha OOII[YI0 BBDKMBAEMOCTh. [1py MaTo/I0ruueckoM repesioMe OCHOBHBIM METO/IOM
JIeUeHUst IBJISIETCST XUPypruueckuit. OCHOBHOM 11€/TbI0 KOPPEKIIWH SB/ISETCS JOCTHKeHHe CTabUIbHOCTH U CHIDKeHHe D0/IeBOro
CUH/IpOMa B 00/1aCTH TIOPaXKeHUst UK repesioMa. Ha cerofiHsIHUMA JieHb Haubosiee ToMny/IsipHbIMU OPraHOCOXPaHSOIIMMU
OTeparUsiMU TTPYU METACTaTUUYeCKOM TTOPaKeHHUH Oe/ipeHHOM KOCTH, B COUETAHUM C TaTO/IOrMUeCKUM 1€PeIOMOM, SIBJISIFOTCS
9H/IOTIPOTe3MPOBAHNE U UHTPaMey//IPHbIA 0CTeOCHHTe3. B aHHOM paboTe NpoBe/ieH CPAaBHUTE/IbHBIN aHaNU3 Pe3y/bTaToB
WX UCTI0/Ib30BaHMsl, OMKUCAHbI MPeUMYIL[eCTBa U HeJJOCTaTKU KayKJJ0U U3 MeTO/UK.

KiroueBble ¢JI0BA: MeTacTa3bl B KOCTH, OeipeHHast KOCTh, XUPYPruueCKoe JieueHue, SHO0MPOTe3NupOBaHue, HHTPaMe/Iy/l-
JISIPHBINA OCTEOCHUHTE3, TIaTOJIOTUUeCKU MepesioM.
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Comparative analysis of surgical interventions in the treatment
of patients with metastatic lesions of the femur in combination
with pathological fractures

Jun Wang, N.V. Kharchenko

Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

Abstract. One of the most severe complications of metastatic lesion of the skeleton is the development of a pathological
fracture, which not only affects the quality of life, makes it difficult to carry out adequate systemic treatment, but also has a
negative effect on survival. In case of a pathological fracture, the main method of treatment is a surgical method. The main goal
of the correction is to achieve stability and reduce metastatic pain in the area of damage or fracture. Today, the most popular
organ—preserving operations for metastatic lesions of the femur in combination with pathological fractures are endoprosthesis
and intramedullary osteosynthesis. In this paper, a comparative analysis of the results of their use is carried out, the advantages

and disadvantages of each of the methods are described.

Key words: Bone metastases, femur, surgical treatment, endoprosthesis, intramedullary osteosynthesis, and pathological

fracture
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MeTtactassbl B Koctu (MK) cocraistor 70—80 %
BCeX 3/10KaUeCTBEHHBIX MOPa>KeHU KOCTe!, TIpU 3TOM
OHH BCTPEYaroTCs 3HAUMTE/ILHO Yallle, YeM TiepBUUHbIe
omyxosu [1, 2]. Ilpubnu3urensHO OffHa TPeTh Cpeu
BCeX /IMarHOCTUPOBAHHBIX C/TyuaeB BHECKE/eTHOTO
paka NpUBOAUT K MeTacTa3MpoBaHuUIo B KOCTH [3]. [Ipu
pacrnpocTpaHeHHbIX (hopMax 3/10KaueCTBeHHBIX OITy-
X0Jiel mopakeHe ckesieta otMmeuvaetcsi B 85—100 %
cnyudaes [4]. Cpeau MK ofiHOM 13 OCHOBHBIX JIOKa/IU-
3alui SIB/SIFOTCS TpyOuaThie KOCTH [5, 6].

CornacHo cratuctike CKaH/IMHABCKOTO peecTpa
CKeJIeTHBIX MeTacTa30B, B KOTOpPYIO Bouwio 1195 na-
LMEeHTOB, Haubosiee YacTo HaO/MIOAAOTCSI MeTacTasbl
B Oe/ipeHHYI0 KOCTb — Y 64 %, HeCKOJIbKO pexxe Ia-
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TOJIOTYeCKUH ITpoLiecc 0OHapy>KMUBaeTCsi B I1/1eUeBOM
KoCTU — Y 21 % ¥ Ta30BOM KOCTU — Y 9 % MaLyeHToB.
B GespeHHo# KocTH 75 % ropakeHUi MOSIB/ISTIOTCS
B TIPOKCUMAa/TLHOM YaCTH, a B IJIeUeBOM KOCTH, Ha000-
por, Avacu3 sBsieTcst Harbosee YacTol JToKanu3aLyeit
meTacTasos [7].

OO6BIYHO OITyXO0JIb PACIIPOCTPAHSETCSI TeMaToreH-
HbBIM IyTeM, O/JHAKO TaK)Ke MOKeT Hab/IoiaThCst IMM-
(aTtryeckuii ¥ NpsIMOI MyTH pacripocTpaHeHus [3].

B 310poBoii kocTu Hab/HO7iaeTcsl paBHOBECHE MeX-
Iy obpa3oBaHHeM KOCTHOW TKaHW — ocTeobsiactaMu
1 pe3opOLreli TKaHU — OCTEO0K/1aCTaMM, IpY NPOHHUK-
HOBEHHU OIyXO0JIeBbIX KJIETOK B CKeJIeT 3TOT HasaHC
Hapyuaetcs [8, 9]. IIpu meTacTa3upoBaHHH B KOCTb
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TIPOUCXOJUT CHWKEeHHe ee CTPYKTYPHOM L{e/IOCTHOCTH,
B pe3y/ibTaTe uero HabJIr0ato0TCs OCIOKHEHHSI, aCTO
obweauHsieMble B Tpymiy skeletal related events (SRE).
K 5TM 0CNo)KHEeHUsIM OTHOCSIT: 11aTO/I0rMYeCKuii riepe-
JIOM, CJlaB/leHre CIIMHHOI'O MO3ra, TUIepKabLiieMUI0
U cuIbHbBIe 001 B KocTsax [10—12].

OpHuM 13 Haubosiee TsHKe/bIX 0C/I0KHEHHH Me-
TaCTaTUYeCKOTo MOPaKeHUs CKesleTa sIB/sIeTCsl pa3Bu-
THe 11aTOJIOTMYeCKOro NepesioMa, KOTOPBIN He TOJIbKO
yXy/ZLlaeT KaueCTBO JKM3HHU, 3aTPYyAHSET NPOBeeHUe
a/leKBaTHOIO0 CUCTEMHOIO JIeueHHsl, HO U HeraTUBHO
B/IMsIeT Ha OOIIYI0 BEDKMBaeMOCTb. OTMeueHo, 4To
y NaLjMeHTOB C [aTo/I0rM4eCKUMH TepeioMaMH prUCK
CMepTHOCTH yBesinurBaeTcs Ha 32 %, a BepOSITHOCTh
pasBUTHSI BTOPOIO0 KOCTHOI'O OCJIOKHEHUS! yBeTM4U-
BaeTcs B 2 pa3a rocje BO3HUKHOBeHUs nepsoro [13].

B cooTBeTcTBMY C 12—0a/1IbHOM CHCTEMOM OL|EHKU
PUCKa MaTo0/I0rMYeCKUX MEPeIOMOB B [I/TUHHBIX KOCTSIX,
pekoMeHioBaHHOUM Mirels’ B 1989 ropy, nepenombi
¢ 6anamu > 8 UMEIOT BBICOKHIA PUCK U TPeOyHT BHY-
TpeHHel dhuKcalyy, B TO BpeMsl Kak [I/isi TTopakeHUit
COo cyeToM < 7 JOCTaTOUHO JyuyeBou Tepanuu [14].

[Tpy Ha/TMUMU MeTacTaTHueCKUX HOBOOOpa3oBa-
HHUI C MaToJIOTMYeCKUMU TepesioMaMU KOCTeM LieJblo
OIepaTHBHOIO JIeYeHHUs SIB/ISIeTCS BOCCTaHOB/IEHUe
JBUTATeTbHOW aKTUBHOCTU 0O0JIbHOTO, TUKBUAALIMS
00/1eBOTO CHH/IPOMA U Y/TyUllIeHHe KaueCTBa XXU3HH [3].

B HacTosiiee BpeMsi B ileUeHHU MeTaCTaTUYeCKOro
NIOpayKeHHs1 JIMHHBIX KOCTeN NPUMEHSIFOTCS pa3/IMuHble
XUPYpPruuecKre MeToJbl: CEerMeHTapHbIe pe3eKLUU C SH-
JIOTIPOTe3MPOBaHUEM, MOTPYKHOU (MHTpameyJUIspHBIN,
HaAKOCTHbIN OCTEOCUHTE3), UpeCKOCTHBI OCTEOCHHTE3,
BHEOUYaroBbIi OCTEOCUHTE3 C ITOMOLLBIO arrapaToB
Hapy>kHOM (hMKCalyy, KIOpeTaXk OIMyX0J/Iu C 3aro/He-
HUeM JiedeKTa KOCTHBIM LIeMeHTOM, a TaKyKe OpraHo-
YHOCSLLMe ornepaLy (3K3apTUKY/ISLUK U aMITy TaLliuu
KOHEUHOCTel).

COOTBeTCTBEHHO, TIpY BeIOOpe JieueHust repef
CrieLjMajIrCcTaMy Bcerjia CTOUT BOIIPOC, KAKOM JKe Me-
TOZ, IPeATIoYeCThb, 0COOEHHO, eC/TH UMEeTCsT He CKOJIBKO
asbTepHAaTUBHBIX BAPUAHTOB.

MIMeHHO 103TOMY LieJib0 pabOoThI CTasl aHa/IU3 JIU-
TepaTypbl, OCBALIEHHON XUPYPriyeCKOMY JIeUeHHIO I1a-
LIUEHTOB C MeTaCcTaTU4yeCKUM TopakeHreM Oe/peHHbIX
KocTeid. B 1aHHOM 0630pe MbI TIOCTapaTiuch OCBETUTh
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OCHOBHbI€ XMPDYpPruueCkre MeTOJUKH, KOTOPbIE UCI10/Ib-
3YIOTCd Ha CGFO,E[HH]_LIHI/II‘/JI JeHb, OTMEeTUTb Pe3yJ/IbTaThl
HX MIPUMEHEeHUA, UX TIPEeMY1IeCTBa U HEAOCTAaTKH.

PesynbraT uccnepgoBaHus
PaboTa OCHOBBIBAETCS Ha aHa/IM3e CTaTel pas-
JINUHBIX aBTOPOB, CpeA KOTOPbIX 31 MHOCTPaHHBIX
U 3 OTeueCTBEeHHBIX HCC/Ie/loBaTesIei.

O6cyxpaeHue

Ha ceropHsiHuMi 1eHb [ByMSI OCHOBHBIMH Hanb0-
Jlee MOMY/ISIPHBIMK OPTraHOCOXPaHSIIOILMMY OMepaLisiMU
TMIPY MeTacTaTh4yeCKOM Mopa’keHnu beJpeHHOM KOCTH
B COUETAHMH C MIaTOJI0rMYeCKUM TepeioMOM SIBJISIFOTCS
SH7IOTIPOTE3UPOBaHKe U UHTPaMe/ly/UISPHbIM 0CTe0CHH-
Te3. [ToaToMy B laHHOM paboTe Mbl PEIIUIN C/leaTh
aKL[eHT UMEeHHO Ha HUX U NPOBECTH CPaBHUTE/bHBIN
aHa/Iu3 pe3yabTaToB UX HUCI0/Ib30BaHUS.

Opromnenueckast CTabMIM3aList MeTacTaTHue CKUX
ropa>keHuM Oe[peHHOM KOCTH OCTAeTCsl OCHOBOM Jie-
YeHUsI NaTo/IOTMYeCKUX riepesioMoB KocTeil. OCHOBHOM
1]e/TbI0 KOPPEeKLIUHU SIB/ISIETCS IOCTHKeHNe CTabUTbHOCTH
U CHIKeHHe 00/1eBOr0 CHHZPOMA B 00/1aCTH TIOpakeHHst
WM nepenoma. Kak npaBusio, naTosoruueckue nepe-
JIOMBbI, BO3HHUKaIOII[1e B pe3y/ibTaTe MeTacTaThueCckoro
3abosieBaHus, Jieuat ImyTeM BOCCTAHOBJIEHUS WU y/ia-
neHust umetolelics koctu [15]. IHTpameayisipHbie
I'BO3/IY WM UMITJIAaHTALWS TJIAaCTUHBI, 1OTIOJTHEHHOMN
MO/TMMEeTU/IMEeTaKPHU/IaTOM, SIBJISTFOTCSI HanboJiee pac-
MPOCTPaHeHHbIMU CTpaTerusiMu. B ciryuae MacCHBHOM
TIOTepY KOCTH WY pa3pylleHHOW TOBePXHOCTH CyCTaBa
KOCTb MOXKET OBbITh y/la/ieHa U 3aMeHeHa TpoTe3oM [ 16,
17, 18].

[Tpy nporHo3upoOBaHMM KPaTKOCPOYHOM MPOJ0/DKH-
TeJIbHOCTH KU3HU ONTHMaJIbHBIM SIBJISIETCS] Ma/IOWHBa-
3VBHbIN UHTPaMe y//ISIPHbII OCTeOCHHTE3 C MOMOLL[bIO
O/IOKMPYIOIIMX BUHTOB M KOCTHOTO LieMeHTa. [TarjiieHT
MOJKET Harpy>kaTb KOHEUHOCTb HeMe/IJIEHHO; TI0C/Ie0-
TiepaliMoHHast TyueBast Teparusi, pyu HeoOXoUMOCTH,
MOXXeT ObITh HauaTa Ha paHHeH cTtaguy. OHAKO YacToTa
BO3HHUKHOBEHMSI YCTa/IOCTHBIX TIepe/IOMOB yBeJTMUMBa-
eTcsl co BpeMeHeM [6, 19, 20, 21]. [lnsa neueHus meTa-
CTa30B, PACIONIOKeHHbIX BOMM3M KOJIEHHOTO CyCTaBa,
WHTpaMe/y/UISIpHBIe TBO3/H U YIJIOBbIE T/IaCTUHBI C BUH-
TaMH, [IOTIOJTHEHHBIMU KOCTHBIM LIeMEHTOM, SIBJISFOTCS
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XOPOLLIKMMHU BapUaHTaMHU il TAl[MeHTOB C OXKH/Jjae-
MOM KpaTKOBPEMEHHOM TTPO/I0/IKUTETLHOCTBIO KU3HH,
B TO BpeMs KaK 3H/IONpPOTe3 /J0/DKeH UCII0/Ib30BaThCs
JI/1s1 TALIMEHTOB C JIyYLlIMM NpOrHo3oM [21].

ITogBepTeibHBIE TATOJIOTUYECKUE TTepe/IoMbl
B COUYETAHUU C BbIpa)KEHHbIM JIMTUUECKUM U KCTpa-
occanbHbIM KOMIIOHEHTaMH MOTYT JIEUUTHCS ITyTeM
KpaeBOW M/M LIMPOKOM pe3eKLUM C MOoCaeAyroLen
5H/IOMpPOTe3UpOBaHKEM CyCTaBa. B KauecTBe orepariyu
T0 3aMeHe MPOKCUMAaJIbHOTO 0T/esa 6eipeHHON KOCTH
MOJKeT ObITb BBITTOJTHEHA KaK TeMHUapTPOTIaCTHKA, TaK
Y M0JIHasi apTpoIiacTUka. [lepBblii BapuaHT onepanuu
yacTo siBfsieTcst 0osiee TIpeATIOUTUTETbHBIM B CBSI3U
C YAOBIETBOPUTENBHOU (YHKIIMEH U Oo/iee HU3KUM
PUCKOM pa3BUTHS BbIBUXA B la/ibHeIeM [22, 23].

Bo/bIIMHCTBO aBTOPOB OTZAAIOT MpeAIoUTeHNEe
KOHCTPYKLMSIM SHZI0NPOTe3a C JIMHHBIM CTBOJIOM WX
MOJY/IbHBIM 3HZOTIPOTe3aM, KOTOpbIe 00eCreurnBatoT
HeMe/lJIeHHY0 MO BU)KHOCTb Mal[eHTa U CBsI3aHbl
C MEHbILUM KOJTMYECTBOM OCJIOXKHEHU TI0 CPaBHEHUIO
C MHTpaMe/y/UISIPHBIMU BO3/[SIMU WU TJIacTUHaMu [20,
24]. Tem 6oJsiee UTO C KaXKJbIM HOBBIM TIOKOJIEHUEM MX
pe3yJibTaThl CTAaHOBATCS Jyiyuitie. [To ranHbiM Pala E.
1 COaBT., Cpe/JHeCPOYHbIe pe3y/IbTaThl [JI00aTbHOM
MO/IY/TbHOM CHCTeMbI 3aMeHBbI SIBJISTFOTCST MHOTOO00eI11a-
IOLMMH, C XOPOLIMMU (DYHKLIMOHA/IbHBIMU pe3y/bTara-
MU W HU3KOW UaCTOTOM OCTIOXKHEHWH [1/1sl TePBUYHbBIX
UMILIAHTaTOB [25].

Bbi60p uMIIIaHTaTa ¥ OTIePaTUBHON TeXHUKHU
3aBMCHT OT TILaTe/IbHOTO PpaCCMOTPEHUSI MHOXKECTBa
(hakTOpOB, BK/II0YAst 0’KU/IaeMYt0 TIPOZI0/DKUTETbHOCTh
JKU3HU MaLeHTa, TUCTO/IOTUUeCKUI TUI OMYXOJIH,
BOCIIPUHUMAaeMblii OTBET Ha ipyrye BU/bl Teparuy,
HeoOXOIMMOCTb a/IbIOBAHTHOM JyueBOU Teparnuu 1 Xu-
MMOTeparuy, JoKaaru3aluo 1 KoIMyeCcTBO MeTacTaTu-
YyeCKUX MOPa’KeHWH, CTeTieHb TTIOpayKeHus1 KOCTH [26].

TakuMm 06pa3oM, yUrThbIBasi MHOTOOOpasue UMero-
IIMXCSI TIOZIXOZI0B, OUeHb Ba’KHO BLIOPATh THUII JIeUeHUs],
KOTOpBIH Oy/ieT CrtocoO6CTBOBATh HAMJTYUILIEMY TIPOTHO-
3y nauueHTa. [1o3ToMy Bce OOJBIIIYIO aKTyalbHOCTh
nprobpeTaroT CpaBHUTEIbHbIE UCCIe/I0BaH s, OLIeHHU-
Balol[Me pe3y/bTaThl XUPYPruueckor KOppeKLUU Ipu
TIOMOLLM Pa3/IMYHbIX METO/IOB.

OTMeueHO, UTO UHTpaMeZy//IsipHble yCTPOMCTBA
“MeroT Ooree HU3KWI YPOBEHb MeXaHUUeCKOTO I10-
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BpexkJeHus ot 2 % 1o 22 %, HO NPy 3TOM CMEPTHOCTh
OT CepZIeUHO-JIErOYHBIX 0CIOKHEeHU Kosiebsercs ot 1 %
o 10 %. TTo muenuto Harvey N., cHUKeHMe TOKasa-
Tesiel JleTabHOCTA BO3MOXKHO TIPU XOPOLLEl npezo-
riepaljOHHOM TTO/IrOTOBKe, UCTI0/Ib30BaHUHU OCTPBIX
pa3BepToOK [|/Is1 SH0NPOTE30B C JJIMHHBIM CTBOJIOM
Y TIIaTebHOW TeXHUKe [[eMeHTHPOBaHUs, UTO I10-
3BOJISIET aHECTe3UO/I0Ty ONTUMHU3UPOBATh KU3HEHHO
BakKHbIe TlapaMeTpbl narreHTa [20].

Price S.L. u coaBT. ucc/iefoBaiv pe3y/ibTaThbl SH-
JIOTIPOTe3UPOBaHUs OepeHHOM KOCTH Y 42 Mal[ieHTOB
U BBISIBUJIY, UTO Y HEKOTOPBIX OOBbHBIX HaO/Ojamach
Troc/ieoriepalMoHHast JiecaTypaliys, AJTUTe/bHas UHTY-
Oarust v Gostee IMIMPOKOE UCTIOb30BaHUEe CUMITATOMUMe-
THKOB, OJJHAKO 3TH COOBITHS OB KPAaTKOBPEMEHHBIMHU
Y He TIPUBO/IW/IM K CMEPTHOCTH MaLjMeHTOB. XOTs Cy-
IIeCTBYeT 3HAUUTe/IbHbIN PUCK TP LIeMeHTHPOBAHHOU
JUTMHHOM CTBOJIOBOM apTPOIJIACTUKH, OHa MOYKET OBITh
BBITIOJTHEHA C HU3KUM PHUCKOM CMepPTeJIbHBIX Cep/ed-
HO-JIETOYHBIX OC/IO’KHEHUH U 0CTaeTCsl XUPYPruuecKum
BapMaHTOM TIpU JieUeHHH TIal[MeHTOB C MeTacTaThuye-
CKUM 3abo/eBaHreM KocTtu [27].

Wedin R. 1 coaBT. ipy pOBe/IeHUH CPAaBHUTE/TLHOU
OLIEHKU TIPUMeHEeHUsT IHTPaMeAy/UISIPHBIX yCTPONCTB
Y SH/IOTIPOTEe30B TPU MeTacTaTUYeCKUX TTOPaXKeHUsIX
MPOKCUMAJTBHOTO OT/iera OeipeHHOM KOCTH 00HAPYKUH
TOBBILLIEHHbIN 2—/IeTHUM PUCK TOBTOPHOM Orepariiy rpu
octeocunTese [28]. B To >xe Bpemsi Janssen S.J. 1 COaBT.
10 pe3y/bTaTaM CUCTeMaTHUeckoro o63opa 6osiee uem
40 ctareit cziesiaM 3aK/IFOUeHHe, UTo 00I1asi YacToTa 1o-
BTOPHBIX OTepariyii Mpy H/0NPOTe3UPOBAHMU U UHTPa-
Meay/UISIPHOM OCTe0CHHTe3e Oblia corocTaBumoit [29].

OHJ0TPOTe3bl UMEIOT CaMblii HU3KUI 3apernucTpu-
POBaHHbBIM yPOBEeHb MeXaHUYeCKOTO TTOBPEeXXeHUs
(menee 3,7 %) c yacToToM 0C/I0KHEHUM 0T 6 % 10 35 %
[20]. TIpu sH0TIPOTE3UPOBAHNH C UCTIOH30BaHUEM
OUITO/ISIPHBIX TOJIOBOK YaCcTOTA TOC/IeIYIOIIUX BbIBHU-
XOB OTHOCHTEJIbHO HeBBICOKa U cocTasiisgeT oT 1 %
10 12 % [15]. [Ipyrue ucciie[oBaHusl, B KOTOPBIX TaKKe
MPOBOZAM/IOCH BOCCTAHOB/IEHUE BEPT/TY)KHOM BaJIUHBI,
Co001I1ar0T 0 6oJiee BBICOKOM CTereHr HecTabuIbHO-
¢t — 7110 30 % 10 cpaBHEHUIO C OUITO/ISIPHBIMU UM-
rianTatamu [30]. [Tnciokaiysi MOXKeT ObITh IOTIO/THU-
TEJIbHO YMeHbIIIeHa MyTeM BbIMO/IHEHHSI KarlCy/IsIpHOTO
BoccTaHosseHus [30].
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Harvey N. 1 coaBT. cpaBHMBa/M pe3yJ/bTaThl SH0-
MPOTe3UPOBaHKsl U UHTPaMey/UIIPHOTO OCTEOCHHTe3a
10 TAKUM XapaKTepUCTUKaM, KaK (PyHKI[MOHa/IbHbIe
0COOEHHOCTH, OC/IOXKHEHUS U BbDKHMBaeMocCTs [20].
[To uToram npoBe/ieHHOTO UCC/Ie[JOBaHNST aBTOPbI He BbI-
SIBUJIM PAa3/TMUYUI B UAaCTOTe OCIOKHEHUN MEXKY AByMSI
rpymnmnamMu. B rpymnmne uHTpamesnynisipHoi puKcalum
22 % TaIeHTOoB UCTIBLIThIBAIM O0/Ie3HEHHBIE OIIyIIle-
Husi. Hannune nepesioma NpuBOJUIIO K yBeTUUYEHUIO
YaCTOThI MEXaHWYeCKOTO TIOBPeKAEeHUS U TIOBTOPHBIX
orepauyii. BeposiTHOCTh Hey/jauu UMIUIAHTALUK B 3TON
TpyTIIie YBeJTMUMBAETCS C YBeJIMUeHeM BbDKUBAeMOCTH
nateHTa. VIHTpamely/isipHble TBO3/iM MpejHa3Haue-
HBI /17151 UCTI0/Tb30BaHUS B KaUeCTBe BHYTPEHHUX IIMH
CO CBOIMCTBAMM pacripejie/ieHUsi Harpy3Ky, U rpej-
TrojIaraeTcsi, YTO OHU U3HAYAIbHO HECyT OOBIIYI0
YyacTh Harpy3kKH, a 3aTeM IOCTeleHHO NIepPeHOCsT ee
Ha KOCTb 10 Mepe 3a)KUBJIEHHs 1epesioMa. JTH yCTPOu-
CTBa He ObUIM pacCUMTaHbI HAa TO, UTOOBI HECTU BCHO
Harpys3Ky Ha TalrlieHTa B OCTaBILYIOCS YaCTh >KWU3HHU,
1, TAaKKMM 00pa30M, OHH TI0/IBEP)KeHbBI 00J1ee BLICOKOMY
PHUCKY OTKa3a y MalueHTOB C KPYITHbIMU e eKTaMu
KOCTH WJIU TIepe/ioMaMH, KOTOpble MOTYT HUKOI/ja He 3a-
KuThb. Kpome Toro, 1eyeHre MeTacTaTuueckor 6osie3Hu
TIpY BHYTPUCYCTaBHOM Pacrioyi0yKeHHWH OIyXOJIH I1po-
BOJIMTCSI C TIOMOLL[bIO a/IbFOBAHTHOM JIyueBOW Teparnuu
C MCM0/Ib30BaHKEM BHELIIHEro JIy4a, UTO TaKKe MOXKeT
CrocoOCTBOBATh OTCPOUEHHOMY CpAIL|eHHIO U, KaK CJiefl-
CTBUe, Heyfaue uMrianTauu [22]. Cpeay nipuyurH
HE/I0CTaTOUHOM »KeCTKOW (PUKCAL[MU B MPOKCUMAaIbHOM
otzesie 6epeHHOM KOCTH IPU OCTEOCHHTEe3e TaKxkKe
Ha3bIBAIOT /1a00CTh 00/1aCTH, B KOTOPOH (POPMHUPYETCSI
ornyxosib [22].

Hecy1iye xapakTepuCcTHKY SH/0MPOTE30B, HAPO-
THB, 00eCreurBaroT HeMe/JJIeHHYH0 TI0C/IeoreparioH-
HYI CTaOUIBHOCTH U BEIHOCIMBOCTD TIPU HU3KOW Ya-
CTOTe MeXaHWUeCKuX HapyleHuit [20]. DHgonpore3Hast
PEKOHCTPYKLIMSI MOXKeT ObITb ONMTUMaJIbHBIM BEIOOPOM
IIpYU MeTacTaTHueCcKOM MopakeHWH NPOKCUMaIbHOTO
otaena 6empeHHON Koctu. [Tocsie JaHHOM omeparuu
TareHT MOKeT XO/JUTb, 00ecrieurBasi TIOTHYHO Harpy3Ky
BECOM TeJla, U 3aHUMaTbCsl TTIOBCEJHEBHOM JlesATeIbHO-
CTBIO y’Ke B Hauasle TI0C/ieoneparjioHHOro Nepro/a.

Zacherl M. 1 coaBT. BBINTOTHUIM CPABHUTETEHOE
peTpoCIeKTUBHOE /IByXL|eHTPOBOE UCC/Ie/JOBaHUe J1JIsi

TRAUMATOLOGY AND ORTHOPEDICS

aHaJ/IM3a BbDKMBAEMOCTH U BJIUSTHUSI HA MCXOJ], B COOT-
BETCTBUH C XMPYPruueCcKoil TeXHUKOM (pe3eKLys Uin
cTabuIM3aLus), UCIoJIb3yeMOU [jisl JIeUeHus1 TIaToIo-
ryeCcKUX MepesioMOB MPOKCUMAILHOTO OT/iesia OesipeH-
HOM KOCTH. ABTOPBI MPUIIUIH K BBIBOY, UTO Cpe/iH1e
M0Ka3are/yu BbDKMBAEMOCTH He Pa3Inuaamuch Mexay
rpyrnamMy. Xupypruueckue 0CJI0KHEHHsT ObUTH BhIILIE
B Ipyririe pe3eKiyu (n = 7), ueM B IpyTire CTabUIM3aLmn
(n = 3) 6e3 craTucTHUECKOM 3HaUMMOCTH [31].

B uccnenosanuu A.U. PagueHko 1 coaBT., aHa/Iu-
3WUPOBaBIlIeM pe3y/bTaThl JieueHHs] KOCTHBIX MeTacTa30B
y TIAIIMeHTOK C PAKOM MOJIOYHOM >Kesie3bl, ObII0 MoKa-
3aHO, UTO BU/J, XMPYPTrUUeCcKoro jieyeHusi 1o TI0BOAY
TaToJIOTMUeCKOro NepesioMa He 0Ka3asl CTaTUCTUYeCKU
3HAUMMOTO B/IUSIHUSI Ha BbDKMBAae@MOCTh, O[JHAKO (DYHK-
LMOHaJ/IbHBIN UCXOZ, OTeparyii Cyl{eCTBEHHO XY>Ke MPU
BBITOJTHEHWY OCTEOCUHTEe3a 10 CPaBHEHHIO C SH/I0TIPO-
Te3upoBaHueM. Hapsy ¢ 3TuM Ha (yHKI[MOHA/IbHbIN
pe3y/bTaT B rPyIIie 0CTEOCUHTe3a HeraTUBHOE BIIUsSHUE
0Kas3aJ/io TIpoBe/ieHNre JTyueBOU Teparuy Ha KOCTHBIN
MeTacTa3s /10 MOMeHTa Pa3BUTHSI MaTOJIOTUUeCKOTO
nepesioMa. Takum 006pa3oM, TIpY TIPUHSTHY pPellieHust
0 BBITIOJIHEHWH OCT@OCHHTEe3a, KOTOPhI MOXKeT paccMa-
TPUBATHCS KaK CaMOCTOSITE/TbHBIN Y KOHKYPHPYIOLIUIA
METO/, BOCCTaHOB/IEHHSI OTIOPOCITOCOOHOCTH KOHEUHOCTH
TIPU NIaTOJIOTUUECKUX MepesioMax, C/IelyeT yUuThbIBaTh
He TOJTbKO CPOKH OXKUaeMOM TPOI0/DKUTETbHOCTU
JKU3HH, HO U MOTEHL[Ua/IbHY0 BO3MOYKHOCTb MOC/IE/[YIO-
11eil KOHCOMMALIMY TTepesioMa Ha (poHe CrielabHOTO
Jeuenms [32].

Xupypruueckoe jeueHue rnaTogoruyeckKux re-
PeJIOMOB TIPOKCUMAJTbHOTO OT/Zesa OeipeHHOM KOCTH
obecrieuriBaeT yMeHbIlleHHe 0oieli, BOCCTaHAaB/IMBAET
(YHKLMIO TOpa’KeHHOW KOHEUHOCTH U y/IyylllaeT Ka-
yecTBO >KH3HU [16, 33]. UTo KacaeTcst moc/iefHero,
TO IO KaUeCTBY )KM3HH Y TaKUX MaLMEHTOB He TaK MHOTO
uccienoBanuii [13, 34]. HecmMoTpst Ha TaBUHOOOpasHoe
yBeueHre paboT, TOCBSIIeHHBIX OLleHKe KaueCTBa
JKHU3HU Y OHKOJIOTMYeCKHX TallueHTOB, aHa/Inu3 B/IUS-
HUSI XUPYPrA4yeCcKoro jieyeHuss MeTacTas3oB B KOCTSIX,
COTIPOBOXKIAIOIIMXCS TIaTO/IOTHYe CKHUM T1epesioMOM,
Hallles1 OTpa)keHHe JIUIIb B eJUHAYHBIX COODII[eHN-
sx. A.W. PajilueHKO OTMeUYaeT, UTO Ha ero rokasareau
B paHHEM M0C/Ie0NepaljuOHHOM Nepuo/ie OKa3biBaeT
pa3BUTHeE OCI0KHEHUM, CBSI3aHHBIX C 3a)KUB/IeHHEM
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paHbl ¥ HapyIlleHueM CTabU/TbHOCTH KOCTH B 30He Me-
Tacrasa [13].

JTorOTHUTE/TbHBIMU TTPEMMYII[eCTBAMH TTOCJIe OfTe-
paLyu SBJISIFOTCS /Ty ullieHHe SMOLIMOHATbHOTO BOCIIPH-
AT, TICUXOCOLIMA/ILHOTO 6/1aromoTyunsi U CrioCOOHOCTH
ceMeli 3a00TUTLCS 0 camux naryeHTax. CooTBETCTBYIO-
I YXO ¥ TIO//Iep>KKa [1/1s1 OOJIbIITMHCTBA TTAl[HEHTOB
C TIaTO/IOrMYeCKUMH TTepeioMaMH TTPOKCUMA/IbHOTO
ot/iesia 6eipeHHON KOCTH C TIOMOII[bIO ONTHMAa/TbHBIX
BAapUAHTOB XMPYPrMueCcKOro BMeIlaTe/IbCTBa J0CTH-
JKHUMBI TIPH COOJTFOZIEHHUH OTTePaTUBHBIX TTOKa3aHUH.

3aknioyeHue

Takum o6pa3oM, XUpypruueckoe jedeHue pu
MeTacTaTuueCKOM TTOpaKeHUU Oe/[peHHOM KOCTH,
COTIPOBOXK/IAOLI[UMCS TIaTOJIOTUYECKUM T1€PEIOMOM,
JIercTBUTeNbHO 3(h(HEKTUBHO, CHIKaeT 00/1eBOM CHH-
JIPOM, TIOMOTaeT Tal[UeHTy BEPHYThCS K HOpMaJ/IbHOM
JKU3HeesTeIbHOCTH. HecMOTpst Ha CONTOCTaBUMOCTD
OCHOBHBIX Pe3y/IETaTOB, 0CTEOCUHTE3 U SHZOMPOTE3UPO-
BaHUE UMEIOT Psifi 0COOEHHOCTeH, KOTOpble HeEOOXOAUMO
YUUTBLIBATh MPU BEIOOPE XUPYPIrUueCcKOH MEeTOANKH.
COOTBeTCTBEHHO, TI0/I00P XUPYPrUUYeCKOro MeTo/ia
[TOJDKEH TMPOBOJIUTHLCS OUEHb TINATeIbHO, C U3yYeHHeM
BCEX WHVBU/Iya/IbHbIX 0COOEHHOCTel O0BLHOrO U, UTO
0COOEHHO Ba)KHO, YUUTHIBAsI €T0 MPOTHO3 U MOCTey-
IOLIYIO Teparuio.
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UccnepoBaHne akTUBHOCTU U PYHKLIMOHANbHbIX
B3aMMOOTHOLLUEHUU MbILLL, HWKHUX KOHEYHOCTEN
y @yT60/IMCTOB C NOMOLLLbIO MOBEPXHOCTHOM 3N1IeKTpoMuorpagpum

O.A. IlleBenes!, H.A. Xopopouu', V1.J1. IIpuBanosa’ E.O. IlleBeneBa’,
E.A. BoopoBckuit’, B.B. Ilymkuna®, A.A. TarnaHos?

! Poccuiickuii yHUBEpCUTET JpY»KObl Hapo/ioB, I. MockBa, Poccuiickas ®enepariyst
2 KypCkuii ToCylapCTBeHHbIM MeJULIMHCKUIN YHUBEPCUTET, I. Kypck, Poccutickas ®ezeparyist

AHHoTanus. «DKOHOMUYHOCTb» [IBUraTe/IbHOM aKTUBHOCTH CTAaHOBHUTCS OHUM U3 TPEHZOB COBpeMeHHOro (yTbosa, uTo
TpebyeT MakCMMasIbHOM 00BeKTUBU3ALMY (DYHKLIMOHATBLHOIO COCTOSIHUS MBILILL. L]eab pabombl: UCCef0BaHNe SIeKTpUdeCKON
aKTUBHOCTH ¥ (DYHKLIMOHA/IbHBIX B3aMMOOTHOILIEHHH ML OeZipa ¥ To/IeHH, yUacTBYIOIIMX B OCYILIeCTBIeHHUH (a30BbIX [BU-
»KeHu# xo/p0bI (6era) MeTOI0M MHOTOKaHa/ILHOM PerucTpaiiy MoBepxXHOCTHOH 3iekTpoMuorpammel (IIOMIY). Mamepuanbi
u MemoObl. B riccneoBaHUM MIPUHSIA yUacThe MOJIofble ity — cTyaeHTsl KI'MY, perysnisipHo mocelnaroliyie TpeHHPOBKY B
cexiuu (hyTOosa 1 yuacTByrolye B ¢pyTO0bHbIX MaTuax (n=12). [Tpou3BoAniack 3anuck 37eKTPUUeCcKor akTUBHOCTH (DA)
MBIIIIL], YUaCTBYIOIIMX B OCYIIeCTBIeHUU (a30BbIX NBIKeHUH X0p0bI (Oera): ABYI/IaBoM MbIIILbI Oe/ipa, MoJyreperoHYaToi
MBIILLBI Oefjpa 1 TiepeAHel OosbiebeprioBoii MeIILbL. VicciiefoBanre DA MPOBOAUIOCH B PEKUMe MaKCUMa/IbHOTO TIPOU3-
BOJIHOT'O HaNpsDKeHUs! MBILILIBI. 3allkCh OCYIIeCTBIIs/1ach C MIOMOILbI0 8-KaHa/lIbHOTO 3/1eKTpoHelipoMrorpada sKCrepTHOro
knacca «Hetipo-MBII-8» («Hetipocodt», iBaHOBO) 10 Hauana ¢yTO0/bHOM TpeHUPOBKH U uepe3 30—60 MUHYT roc/ie Hee.
[TonyueHHbIe JaHHbIE IPOBEPSI/IM HA HOPMa/IbHOCTh pacripe/iesieHyst C UCro/1b3oBaHreM TecToB [lanupo — Yuska. s oLeH-
KM CTaTUCTHYeCKOM 3HAUMMOCTH Pa3/IMuMid MeXy BbIOOpKaMH IPUMeHsITA KpUTepuit AHcapu-bpeju fi/1st MasibIx TpymI, a
[J1s1 OLleHKH (PyHKIJMOHa/IbHBIX B3aMMOCBsI3el MexX/ly rapamMeTpamMu DA MBILIL] pacCUMTbIBaINA KO3((ULMEHT KOppessiliny
Kenpasna. Pe3yibmambi. Hanbosiee BbIpa)keHHbIe M3MeHeHUsI TTapaMeTpoB DA 10cjie TPEHUPOBKU COCTOSITA B U3MEHEHUM UX
CKOppe/iMpoBaHHOCTU. OTMeueHO Ha/lnure OTpuLiaTe/IbHbIX KOPPeJIsILMOHHBIX CBsi3el cpefiHel CHJIbI 110 YyacToTe DA MeXy
TI0/TyTIeperioHYaThIMY MBbIIILIaMU cripaBa U ciieBa (1= —0,349) 1 oTCyTCTBHE CKOPPe/IMPOBaHHOCTH MeX/y HUMU I10 aMIUIUTYe
JA. B T0 Xe BpeMsi HOPMHUPOBAIUCH MTOJIOKUTE/TEHbIE KOPPEJISLIMOHHBIE CBS3U MeXKAy IapaMeTpamMu DA /IBYI/IaBOM U IOJTyTIe-
perioHyaToi Ml 6espa (3Hauenuar, = 0,204, r = 0,226), a TakKe JByI/IaBOK MbILILIBI 6espa U 60/IbIIe6ePLOBON MBILLIL{bI
(3navenusr, = 0,486,r = 0,452) nesoi Horu yT60MMCTOB. 3akmoueHue. Peructparus [ISMI no3BosseT KOMYeCTBEHHO
OL|eHUTb U3MEHEHHS 3/IeKTPIUeCKOM aKTUBHOCTH U (GYHKLIMOHA/IBHOMN CONPSKEHHOCTH MBIIIL Oe/jpa ¥ TO/IeHH, BOB/IEUeHHBIX B
¢dopmupoBaHue 11ara ¥ Oera. Pe3y/braThl MCC/IeL0BaHUS [T03BOJISIIOT Cle/IaTh BEIBOZ, O TOM, UTO Mocsie ¢pyTO0NBHON TPeHUPOB-
KU TIPOMCXOZUT TlepecTpoiiKa (PyHKLIMOHAIBHBIX MBILIEYHBIX KOMIUIEKCOB, CIIOCOOCTBYOLAas SKOHOMUYHOCTH JABUTaTeIbHbIX
JeUCTBUN U OCYIIIeCTBIEHUIO JIPUOJTMHIA C MSTUOM.

KnroueBble cjioBa: [ByI/iaBasi MbILLa OeZipa, oJyrieperionyarast Mblla 6ezipa, rmepeziHsis 6ombinebeprioBasi MbIIILA,
TI0BEPXHOCTHAs 3/1eKTPOMHOrpaMma
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Function test of the activity and interrelations of lower extremity
muscles of football players with the use
of surface electromyography method
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E.A. Bobrovskii’, V.V. Pushkina? A.A. Taglanov’

! Peoples’ Friendship University of Russia, Moscow (RUDN University), Russian Federation
2 Kursk State Medical University, Kursk, Russian Federation

Abstract. “Efficient performance” of physical activity is becoming a vital trend in modern football, which requires maximum
objectification of the functional state of muscles. Aim: studying the electrical activity and functional relationships of sartorius
and crurae muscles involved in phase movements of walking (running) by the method of multichannel registration of surface
electromyogram (SEMG). Materials and methods: the study engaged the students of KSMU attending the football section and
participating in football matches (n = 12). The electrical activity (EA) of the muscles involved in the implementation of walking
(running): biceps femoris, musculus semimembranosus of the thigh and tibilais anterior muscle was registered. EA research was
conducted with maximum volitional muscle tension. The recording was conducted using an 8-channel electroneuromyograph
Neuro-MVP-8 prior to the football training and 30—60 minutes after. The data obtained were checked using Shapiro — Wilk
tests. Ansari-Bradley test was used for small groups. Lastly, Kendall correlation coefficient was calculated to evaluate the
functional relationships between the parameters of muscle EA. Results: The most significant changes in EA parameters after
training consisted in their correlation. The presence of medium negative correlations between musculus semimembranosus of
the thigh on right and left (r = —0.349) and the absence of correlation between the latter in the amplitude of EA were registered.
Concurrently, positive correlations were noted between the EA parameters of the biceps femoris and semimembranosus (values
r =0,204, Teg™ 0,226), as well as biceps femoris and tibilais (valuesr, = 0,486, Teg™ 0,452) of the left feet of football players.
Conclusion: SEMG allows you to quantify the changes in electrical activity and functional connection of the muscles of the thigh
and crurae involved in stepping and running. A realignment of the functional muscle complexes appears, which contributes to
motor actions and implementation of dribbling after a training.

Key words: musculus biceps femoris, musculus semimembranosus of the thigh, tibilais anterior muscle, surface electromyogram
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AHanu3 TpeHJ0B COBpeMeHHOT0 (hyTOO/Ia MoKa3bl-
BaeT, UTO B UCIIO/THEHUH Psifia TOT-COOPHBIX HAL[MOHA/Tb-
HBIX KOMaH/] OH CTaHOBUTCS 60/iee «3KOHOMUUHBIM»
C TOYKH 3peHusi 006beMOB U KauecTBa /JBUraTe/IbHOM
akTUBHOCTHU [1]. OfHUM K3 METOZOB MOTYUeHUsI WH-
(opmaniyu 0 PyHKIIMOHATEHOW TOTOBHOCTH MBbIIIIIL]
K BBITIOJTHEHUIO Pa3/TMUHbIX BUJIOB IBM)KEHUM SIB/ISIETCSI
noBepxHOCTHas iekTpomuorpadus ([I9MI'), otpaxa-
Io111asi TIPOsiB/IeHHe UHTerPUPOBAHHOM 3/1eKTpUUeCKOM
aKTUBHOCTH MBIIIIL], a TAK)Ke W3MeHeHHe MaTTepPHOB UX
aKTMBALIMHU B PA3/IMUHBIX (DU3M0/IOTMUECKHX U T1aTOJI0-
rUyeckux ycaoBusx [2, 3]. OmucaHo ucCronb3oBaHue
JAHHOTO MEeTO/A 115l OLIeHKW aKTUBHOCTU, KOOPUHALIMM
Y YTOMJIEHHUSI MBIIIIL] TT0CJIe TIPEPBIBUCTOM TPEHUPOBKH,
BKJ/TIOUAIOIIel IBM)KeHUST pa3/IMyHON MHTEeHCUBHO-
CTH, OCYIL[eCTB/IsIEMbIX BO BpeMsi GyTOO/ILHOTO MaTua
(xomb0a, Ger, cripuHT) [4]. KosinuecTBeHHbIN aHa/N3
371eKTPUUeCKOW aKTMBHOCTH MBILIIL] TTI0Ka3as, uTo bosee
BBITO/IHBIM B 9HEPreTUUeCKOM OTHOILLIeHHH yCTyTIato-
UM peXKUM TIpU X0b0e IOMUHUPYeT B /1esITe/TbHOCTH
MBIIIIL-pa3rubaresel, Toraa Kak B paboTe MbIIIII-CTH-
Oareneit Mpeo/10/1eBAOIINN U YCTYTIAION[UN PeXKUMBbI
MMEIOT MPUMEPHO OJIMHAKOBYO JTUTeIBLHOCTS [5]. Ornu-
CaHbl U3MEHEeHHsI /IeKTPUUYeCKOM aKTUBHOCTH MBILLIL]
Oezipa 1 To/IeHU B pa3Hble (a3bl IIaroBOr0 LUKJ/IA MPH
cripuHTepckoM Oere. Hanboree cyiijecTBeHHbIe U3 HUX
ObUTM OTMeueHbI /i1 ABYT/IAaBOU U HAaPY>KHOM MBIIIII]
Gezipa, a Takxke 711 KamMOaloBUJHOM 1 repefiHeli 60/Tb-
1e6eprioBoit Mbmii [6].

OpHUM U3 PerMYIIeCTB MeTo/la TIOBePXHOCTHOM
3/1eKTPOMHOTpauu SIBJISIETCS BOSMOYKHOCTb UHTErpasib-
HOM OLIeHKY Pa3/IMUHBIX (PyHKLMOHATBHBIX TPYIIT MBbILIIL,
LlenHyto nH(MOPMALMIO B METO/I0/IOTMYEeCKOM U HayYHOM
acreKkTax MpezoCcTaB/isieT UCC/IeOBaHUe, B KOTOPOM
MPOM3BOAMIIACE 3amCh OMI' MBILIL — CUHEPTrHUCTOB
Gezipa ¥ rojieHU CITIOPTCMEHOB TIPH Oere CO CTyTeHYaTo
yBeJINUMBAIOIIeCsl CKOPOCThIO. [/isi hccieoBaHus

PHYSIOLOGY

ObL/M BEIOPAHBI TPYTIITBI MBIIILI-CHHEPTUCTOB: M. rectus
femoris u m. vastus lateralis (RF u VL), m. biceps femoris
v m. semitendinosus (BF u SE), m. gastrocnemius 1 m.
soles (GA u SO), akTUBHOCTb KOTOPBIX SIB/ISIETCS] UH-
(hopMaTHBHBIM TOKa3aTesieM OpraHu3aluu JBMKeHUH
ripu Gere. YCTaHOB/EH POCT Pa3Myuunii B (DyHKLIMOHUPO-
BaHuM m. biceps femoris 1 m. semitendinosus, a Takxe
m. gastrocnemius ¥ m. soles ¢ yBeJimueHueM CKOPOCTU
Gera [7]. Ha ocHOBe WHTerpajbHOU OLIeHKH MBbIIIIey-
HOW aKTMBHOCTH ObI/ CZie/iaH BBIBOZ, O MOJU(UKALIN
KOOPZAMHALIMOHHOW CTPYKTYPbI BeIyILIUX MBIIIIL] [PH
CMeHe TPaeKTOPWH JBIKeHUs B Oere ¢ MaKCMMaJIbHOM
ckopocThio [6]. HaripaBieHHOCTh Ha BOCCTaHOB/IEHHe
GanaHca aKTUBHOCTY KWHETHUeCKH CBSI3aHHBIX MBIIIIL]
TIpe/l/laraeTcst UCTO/Ib30BaTh B IIOCTPOEHUH peabuu-
TAlMOHHBIX TIporpamm [3].

C yueToM aKTyaJlbHOCTU CUCTEMHOTO IJIaHUpPOBa-
Husi QyTOO/BHBIX TPEHUPOBOK C Pa3/IMUHbIMU BUZAMU
JIBUTaTe/IbHOW aKTUBHOCTH LeJIbI0 Halllel paboThbl
SIBUWIOCh UCCJ/Ie[JOBaHUE 3/IEKTPUYEeCKOM aKTHUBHOCTU
1 (PyHKLIMOHA/IbHBIX B3aUMOOTHOIIIEHHH MBIIIL Oepa
Y TOJIEHH, YYaCTBYIOIIMX B OCYILIeCTB/IEHUH (Pa30BbIX
JIBIDKEHUM X0b0bI (Oera) MeTosoM MHOTOKaHa/TbHOM
pervcTpaLyy OBepXHOCTHOW 3/1eKTPOMHOT PAMMBI.

MaTtepuanbl u metoabl
B uccnepoBaHuM NPUHSAIN ydyacTHe MOJIOAbIe
mopu — cTyAeHTsl KI'MY, pery/spHo nocelnarorgye
TPEHUPOBKH B CeKIMY (GyTOOsIa 1 yuyacTByolye B GhyT-
6onbHBIX MaTyax (n=12). ¥ Bcex ObLIO TOyYeHO UH-
(hopMHMpOBaHHOE COIVIacHe Ha y4acTHe B UCC/Ie/I0BaHUN
COIVIaCHO XeJIbCMHKCKOM JleKnapauuu BcemupHou
MeauLHCKoM accoruaiu (WMA Declaration of
Helsinki —Ethical Principles for Medical Research
Involving Human Subjects, 2013) u 06paboTKy mnep-
COHaJIbHBIX JJaHHBIX. [IporpamMma rcciejoBaHmi OblIa

ofobpeHa sThueckoit komrccueid KI'MY.
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Ha noaroroBuTeIbHOM 3Tare y4aCTHUKH UCCIIe/I0-
BaHUsI ObUI 03HAKOMJIEHBI C €0 LIe/TbI0 U [IeTaTbHbIM
OTIMCaHHEeM TIpOoLie/lypPbl PETrUCTPALMU C TIOMOII[bIO
MeTo/la TOBEPXHOCTHOM 3/ieKTpoMuorpadun. 3arem
TMO/Ty4eHO UX MH(GOPMHUPOBAHHOE COT/Iacke B MUCbMeH-
Hoti opme. TTpor3BOAMIACE 3aMTUCH JIEKTPUUECKON
AaKTUBHOCTH MBIIIIL], yUaCTBYIOIIUX B OCYII[eCTBI€HUN
(ha30BBIX ABIKEHUI XObOBI (0€era): IBYT/IaBOM MBIIIII[bI
Gezpa, MoTyTiepernoHYaTol MbIILbl OeJjpa 1 rnepeiHe
Oosbiie6ep1i0BO MbIILIEL. Peructpupyromue dheTpo-
BbIe /IeKTPO/IbI C PUKCUPOBAHHBIM MEXK3JIeKTPOAHBIM
pacCcTosiHeM — 2 CM Pacrio/iarajiuch B COOTBETCTBUHI
C aHATOMUYeCKMMH OPUEHTHPAaMHU JBUTaTe/TbHBIX TOUeK
rccenyembix Meiid [8]. VicciienoBanue syeKTpudeckoi
aKTMBHOCTHU TPOBO/IU/IACh B PeXXKUMe MaKCHMaTbHOTO
MPOU3BOJILHOTO HampsbkeHUs Mbliibl (MVC). [Ins
CTaH/APTH3allMM CUTHAaJIa yYaCTHUKKU UCC/IeJOBaHUS
TMPOW3BOIW/IM TPU MAaKCUMa/TbHbIX N30MeTPUUEeCKUX CO-
KpallleHHsI MBILLILIbI JTUTeIbHOCTBIO 6 CeKYH/] C KpaTKH-
MM T1epepbIBaMU MEXK/1y HUMH. 3aIiCh OCYIIeCTB/IS/IACh
C TIOMOIL[bI0 8-KaHaIBbHOTO 3/IeKTpOHelipoMuorpada
sKcrepTHoro Knacca «Heiipo-MBII-8» («Heiipocod»,
BaHOBO) 710 Havasa yTOOIBHOV TPEHUPOBKH U Uepe3
30—60 MUHYT MOCJIe Hee.

Ha sTare 06paboTKu cUrHaia MpOBOJMIICS Typ-
HO-aMIUTUTYIHBIN U CTIEKTPa/IbHbINA aHaIn3 TIOTyUeHHbIX

JlaHHbIX. ['paHMIla MMHUMa/IbHOW aMILIUTY bl TypHa
Obl1a ycraHorsieHa Ha 100 MKB. TTosyueHHbIe JaH-
Hble TIPOBEPSI/IM Ha HOPMaJ/IbHOCTh pacripefiesieHUst
c ucnosb3oBanveM TectoB [larnupo — Yunka. s
OLIeHKM CTaTUCTUUeCKOW 3HAYMMOCTU Pa3Iuunii MeXXay
BbIOOPKaMU TIPUMeHsTA Kputepuii AHcapu-bpenu [9],
a [/ OLleHK! (DYHKL[MOHAbHBIX B3aUMOCBsI3el MeX-
[ly mapaMeTpamH 3/1eKTPUUeCKOM aKTUBHOCTH MBbIIIIL]
paccuunThbiBamu Ko3hduieHT kKoppessiiuu Kenzgasnna.

PesynbraTthbl

B niepBoii cepun rcciiefjoBaHUM perucTpyUpyoLye
3/1IeKTPO/bl pacrosiaraauch Ha JBUTraTebHbIX TOUKAX
JIBYT/IaBOM MBI Oezipa (m. biceps femoris) u mosy-
repernoHYaTou MbILLILBI (M. semimembranosus). 3an1ch
5/1eKTPUYeCKOM aKTHBHOCTH IPOM3BO/M/IACh B PeXXHME
MaKCHMabHOTO MPOU3B0OJILHOTO cokpaiteHus (MVC).

Yactora JA ABYI/aBoM MbIIIIbI Oe/jpa TpaBo KO-
HeyHOCTH Oblia Ha 27.2 % (p<0,05) Bblilie, YeM NPaBOH,
a rnoJsiyrneperoHyaTou ciera Ha 46.2 % (p<0,05) BbIitie,
yeM crpaBa. 3HaueHUs1 KO3(PPULIMEHTOB KOPpPeJIsLIUU
Kenpianna, paccuntaHHble MeXXy rapametrpamyd DA
MO/TyTepernoHYaThIX MBILIL CIIpaBa U C/ieBa, CBU/jle-
Te/IbCTBOBA/IU O Ha/IMUMU TT0JIOKUTE/IbHBIX KOppesisi-
LIMOHHBIX CBsi3el Cpe/jHel CUJIbI TI0 BCEM UCCTIeTyeMbIM
napametpam DA (Tabm. 1).

Ta6nmya 1

MapameTpbl 3N1eKTpUYECKoii akTUBHOCTM (SA) ABYrnaBoit MbiwLbl 6egpa v nonynepenoHyaTtoii Mbiwubl (Me [Q1; Q3])

MapameTpbl Makc. CpegH.
P 3A P amnn., MKB aMI'I';.fJ‘MKB Cpean. vacr., 1/c
@ |BF nesan 488,5 [326;625] 251,5[185;288] 88 [36;136]
< < = |B.F npasas 433[279; 638] 221 [165;274] 112* [52;204]
g 3 S [M.s. nesas 414,0 [195,536] 226,5 [137:263] 78 [20;124]
sg s M.s. npaBas 430,5 [224; 1066] 237,5 [141;456] 42*[16; 84
8 3 = |B.F.nesas — B.F. npasas -0,160* -0,099 -0,078
56 3 M.s. neBast — M.s. npaBast 0,394* 0,367+ 0,407*
== 7 [BF nesan—M.s. nesas 0,056 0,034 0,209*
s B.F. npaBas — M.s. npagas 0,062 0,059 0,001
% |BF nesan 460 [408;573,5 240 [219;277,5] 108 [70;132]
2 = |B.F npasas 492+ [344;791,5] 241,5[201;359) 62 [44;156]
g % M.s. nesas 581,5 [395;810]* 268 [207;310] * 116 [84;200]
z s M.s. npaBas 420,5 [307;557] 208 [179;227] 68 [12;120]
(= = B.F. nesass — B.F. npaBas 0,204* 0,159 0,251*
% g M.s. neBasi — M.s. npaBas 0,064 -0,015 -0,349%
2 A B.F. neBas —M.s. neBsas 0,204* 0,195* 0,226*
s B.F. npasas — M.s. npagas -0,151 -0,200% -0,247*
*p<0,05
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Table 1

Electrical activity (EA) parameters of the biceps femoris and musculus semimembranosus (Me [Q1; Q3])

EA parameters Max am., uv avg. am., uV avg. freq., 1/s
< - B.F. neBas 488,5[326;625] 251,5[185;288] 88 [36;136]
% S B.F. npaBas 433[279; 638] 221 [165;274] 112*[52;204]
§. 9 M.s. neBas 414,0 [195;536] 226,5[137;263] 78 [20;124]
°Z’_ % M.s. npaBas 430,5[224; 1066] 237,5[141;456] 42+[16; 84]
2 B.F. nesas — B.F. npaBas -0,160% -0,099 -0,078
'EE % M.s. neBasi — M.s. npaBas 0,394* 0,367* 0,407*
s 2 |B.F nesas—M.s. nesas 0,056 0,034 0,209*
- B.F. npaBas — M.s. npaBas 0,062 0,059 0,001
g‘ B.F. neBas 460 [408;573,5] 240 [219;277,5] 108 [70;132]
o B.F. npaBas 492* [344,791,5] 241,5[201;359] 62 [44;156]
o % M.s. neBas 581,5 [395;810]* 268 [207;310] * 116 [84;200]
= = M.s. npaBas 420,5[307;557] 208 [179;227] 68[12;120]
£ B.F. nesas — B.F. npasas 0,204* 0,159 0.251*
é‘:_’ o M.s. neBass — M.s. npaBas 0,064 -0,015 -0,349*
< TE B.F. neBass — M.s. neBas 0,204* 0,195* 0,226*
B.F. npaBas — M.s. npaBas -0,151 -0,209* -0,247*
*p<0,05

3nauenus kKo3hduieHToB Koppessiiuu KeHaa,
paccuvTaHHble MeXZy IapaMeTpamMu DA noJjyrepe-
TOHYATBIX MBILLL] CIIPaBa U CJ1eBa, CBUETEIbCTBOBA/IN
0 Ha/INYUHU TIOJIOKUTEJIBHBIX KOPPe/ISIIMOHHBIX CBsI3el
CcpeiHel CUJIbI TI0 BCeM MCC/eyeMbIM apameTpam
OA (Tabn. 1).

Hawnbonee Bbipa)keHHbIE U3MeHEHHsI TapaMeTPOB
OA 1ocsie TPeHUPOBKU COCTOSUIU B U3MEHeHHUU UX CKOP-
perMpoBaHHOCTH. B 4aCcTHOCTH, MO)KHO OTMETUTD Ha/lu-
Yrie OTpULIATe/IbHBIX KOPPe/ISLIMOHHbBIX CBs3el CpefHen
CHUJIBI TIO YacToTe DA MeX/y NmoayrnepernoHYaTbIMU
MBILLLaMH cripaBa U ciieBa (r= —0,349) u oTcyTCTBUE
CKOPPeMPOBaHHOCTH MeX/y HUMH T10 aMIIUTY/e

JA. B T0 xe BpeMs1 HOPMHUPOBAIUCEH [TOJIO)KUTETbHbIE
KOppeJIsILMOHHbIe CBSI3U MeX/y llapamMeTpaMu DA UC-
CJ/leyeMbIX MBILIIL JieBoi Horu ¢yTOonuctoB (Tabm. 1).

Bo Bropoii cepuu ucciejoBaHN perucTpUpyoLLye
3JIEKTPO/[bI PACIIO/IarajIvCh Ha IBUraTeTbHBIX TOUKax
JIBYT/IaBOM MbIILb! O6eapa (m.biceps femoris) u mepes-
Heli 6onbiIebeprioBoit MbIILbI (m. tibialis anterior).
B pe>xumMe MakCMMaJIbHOTO ITPOM3BO/ILHOTO COKpALLleHHsI
(MVC) cpennue 3HaueHus1 4acTOTbl DA JBYr1aBoOM
MBIILITIBI Oe/ipa cripaBa ObLM BbIllIe, ueM cjieBa Ha 50 %
(p<0,05). [s151 60mb111e6ePIIOBBIX MBIIIL] HAOTHOAAIOCH
obpaTHOe COOTHOILIeHHe, CPeiHKe 3HauUeHHs YaCTOThI
OA cnieBa ObIH BbIlIIe, UeM CIIpaBa, Ha 38,3 % (Tabu. 2).

Tabnuya 2
MapameTpbl aneKTpuyeckoi akTuHocTu (3A) AByrnasoi MblwLbl 6eapa U nepefHen 6onbluebepuosoi Mbiwubl (Me [Q1; Q3])
MapameTpbl Makc. CpegH.
9A amnn., MkB amnn., MkB Cpean. vacr,, 1/
) B.F. neBas 372,5[315;496] 217 [186;244] 72 [32;144]
< = S B.F. npaBas 431,5[343; 575] 207 [185;252] 108*[64;148]
2% S T.a. neBas 840 [268;505] 276,5[102;543,5] 202 [72;296]
o o [
Qo = T.a. npaBsas 624 [256;1667] 297,5[156,5;564] 146*[36,294]
88| < [BF nesan—BF npasan 0,103 0,081 0,222*
- F =
% % % T.a. neBas — T.a. npaBas 0,396* 0,475* 0,496*
§ B.F. neBasi — T.a. neBas -0,257* -0,172* -0,247*
© B.F. npaBas — T.a. npaBas 0,059 0,248* -0,015
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OKoHYaHue Tabnnybi 2

MapameTpbl Makc. CpegfH.
9A amn., MKB amn., MKB CpenH. vacr,, 1/c
'g B.F. neBas 534 [334;1121] 252,5[187,358] 142 [94,258]
< o B.F. npaBas 486,5*[280;725] 240 [162;313,5] 142 [48;208]
§ % T.a. nesast 467,5[178;872,5] 220,5[119,5:371] 64 [16;128]
= = T.a. npaBas 918,5* [627;1074] 358*[275;418,5] 172*[148;200]
g _ |B.F.nesas —B.F. npasas -0,202* -0,192% -0,146
; g T.a. neBast — T.a. npaBas 0,387* 0,508* 0,223*
g § B.F. neBas —T.a. neBas 0,399* 0,486* 0,452*
- ©
s B.F. npaBas — T.a. npaBas -0,069 -0,026 0,065
*p<0,05
Table 2
Electrical activity (EA) parameters of the biceps femoris and tibilais anterior muscle (Me [Q1; Q3])
max avg.
EA parameters am., uV am, uV avg. freq., 1/s
S = B.F. left 372,5[315;496] 217 [186;244] 72 [32,144]
§_ ‘C_7 B.F. right 431,5[343; 575] 207 [185;252] 108*[64;148]
3 =4 T.a. left 840 [268;505] 276,5[102;543,5] 202 [72;296]
sy
[] [0}
g = T.a. right 624 [256;1667] 297,5[156,5;564] 146*[36,294]
= B.F. left — B.F. right 0,103 0,081 0,222*
% S |Ta. left—Ta.right 0,396* 0,475% 0,496*
Qo ©
e z B.F. left — T.a. left -0,257* -0,172* -0,247*
& B.F. right — T.a. right 0,059 0,248* -0,015
’g B.F. left 534 [334;1121] 252,5[187;358] 142 [94;258]
o B.F. right 486,5*[280;725] 240 [162;313,5] 142 [48;208]
= .a. left , 872, ) 19, )
o CGJ)V T.a. lef 467,5[178;872,5] 220,5[119,5;371] 64 [16;128]
E = T.a. right 918,5* [627;1074] 358* [275;418,5] 172*[148;200]
g B.F. left — B.F. right -0,202* -0,192* -0,146
E © T.a. left — T.a. right 0,387* 0,508* 0,223*
< S |BFleft—Ta. left 0,399* 0,486* 0,452*
B.F. right — T.a. right -0,069 -0,026 0,065
*p<0,05

KoppensiioHHbIi aHamm3 TI03BOJTHIT 0OHAPYKUTh
Ha/iure C/1abbIX MOIOKUTETbHBIX KOPPe/SILIMOHHBIX
CBsi3el MeXXTy YaCTOTHBIMH XapaKTepUCTUKaMu DA TIpsi-
MBIX MBIIIIL] Oe/jpa 1 MOI0KUTE/TBHBIX CBsi3eld CpeHei
CWJIbI MEX/ly BceMU TlapameTpaMu DA 6oJibiiie6epijo-
BbIX MbIIIIL]. B TO >ke Bpemsi 00Hapy>KUBa/IUCh Cl1abbie
OTpUIiaTe/IbHbIe KOPPeJISILIUOHHbIE CBSI3U MeXAY UC-
CJielyeMbIMU MBIIIILIAMH JIeBOM KOoHeuHOCTH (Tabs. 2).

[Tocne TpeHWPOBKY 0TMEUa0Ch 3HAUMMOE BO3pac-
TaHUe BCeX UCC/elyeMbIX apameTpoB DA OoJibIiie-
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0ep10BOI MBIIIIL[bI TPABOM KOHEYHOCTH U 3HAUMMOE UX
nipeo6/1aziaHye Ha/| 3HaUeHUsIMU JieBOi. CyIlleCTBeHHbIe
CABUTH OOHApy’KMBa/IU 3HaueHUst KO3(PPULIMeHTOB
koppessiimy Kenpanna. OHY CBU/IETe/TLCTBOBAIH O (hop-
MHUPOBAHUH C/1a0bIX OTPULIATE/TBHBIX KOPPEeSLIUOHHBIX
CBsI3ell MeXX/ly aMIUTUTYAHBIMU 3HaUeHUsIMU DA JBY-
I7IaBBIX MBI Oe/ipa MpaBOU U JIeBOW KOHEYHOCTEH.
[Toso)KuTe/IbHBIE KOPPEJISILMOHHbIE CBSI3U CpefHel
cusibl (HOPMHUPOBAIMCH MEXY BCEMH UCCIeyeMbIMU
napametpamu DA [IByI/IaBOM MBIIIILBI Oe/ipa U OosibiIe-

OU3NONOT A



Shevelev O.A. etal RUDN Journal of Medicine, 2020, 24 (3), 245—252

6epLI0BOI MBILILIBI JIEBOK KOHEUHOCTH (3HAUEHMA T, =
0,486, r__ = 0,452). AHa/IOTHYHbIe CBA3U COXPAHSIUCh
MeXXAy BceMU rapameTpamMu DA 06osibliie6eprioBbixX

MBIILII] cripaBa ¥ cjieBa (Tabm. 2).

O6cyxpeHue

[TpoBeseHHOE HCC/Ie[OBaHKE TTO3BOATIO BBISIBUTh
HeKOTOpble 0COOeHHOCTH (DYHKI[MIOHATBHOM COTPSDKEeH-
HOCTH MBbIIIL] OeZipa ¥ rojieHH, BOBIeUeHHBIX B JOPMU-
poBaHHe 111ara u bera.

3BeCTHO, UTO aMITIUTYHbIe U YaCTOTHBIE XapaK-
TepucTuky [IOMI'" oTpakaroT CyMMapHy10 aKTUBHOCTh
JIBUTaTe/TbHBIX €IMHUL], BOB/IEKaeMbIX B TIPOLIECC COKpa-
menHust [10]. OmmcaHbl XapakTepHbIe MaTTePHbI 3/IeKTPH-
YeCKOW aKTUBHOCTH crubaresielt v pasrubaresiei B pas-
JMuHble (a3bl 1IaraTe/ibHbIX ABWKeHU [5]. Hanmrune
3HAUMMBIX TIOJIOKUTE/TbHBIX KOPPEe/SILIMOHHBIX CBs3ei
MeX[y aMTATYJHBIMH M YaCTOTHBIMH XapaKTepHCTHKa-
MM 37IeKTPUUeCKOM akTUBHOCTH M. biceps femoris u m.
semimembranosus JieBOi HOT'Y, pACCUMTAHHBIX B HAllleM
HCcref0BaHuM rocie yTO0MbHOM TPEHUPOBKH, MOXKET
noATBepXK/ath ee 3 dekTuBHOCTL. Obe uccienyemMbie
MBILIL[BI YYaCTBYIOT B OCYIL[eCTB/IEHUU CTPEMUTE/Thb-
HOTO crubaHusi B KOJIEHHOM CycTaBe (4eTBepTasi ¢asa
111ara) ¥ pa3rubaHus B Ta300e[peHHOM CycTaBe (I1iectast
(baza miara) [5]. CKoppe/lMpOBaHHOCTD 3/IeKTpHYe CKOM
AaKTUBHOCTHU YKa3aHHBIX MBIIIIL] [ieJlaeT TH IBWKEeHUsT
1ie/leHarpaB/ieHHbIMU U 60Jiee SKOHOMHUUHBIMHU.

HccnenoBaHye 3TUX >Ke MBIIIIL PaBOM HOTH TIOKa-
3a710 Ha/IM4Ke 3HaYMMBIX OTPHLIATeIbHBIX KOPpeIsiLiv-
OHHBIX CBsI3el MeXXy TIoKa3aTeIsiMy 3/1eKTPUYeCKO
aKTUBHOCTH. BeposiTHO, 3TO CBsI3aHO C TeM, UTO I10-
JIyTieperioHyarasi MbIia (GyHKIIMOHUPYEeT He TOBKO
Kak pasrubarenb 6eapa v crubaresb TOJIeHH, HO MPU
COTHYTOH B KOJIEHHOM CyCTaBe rOJIeH! IOBOPaYlBaeT
ee BHYTpb [11]. [JaHHasi pyHKLIMS BayKHA /IS OCYIL[eCT-
BJIEHUSI [IBV>KEHU, KOTODPbIe MO3BOJISIFOT YepXKUBaTh
MsIU ¥ BECTH ero IO/ TTOZOLIBOM.

[TonyyeHHbIe HAMU Pe3y/BTAThI COIIACYHOTCS C UC-
CJ1e/JOBaHMSIMUA aKTUBHOCTH MBIIIL] y (DUTYPHUCTOB TIPH
BBITIOJTHEHUH CIel[Ma/bHbIX yIpaKHeHUH (TIPbDKKOB
C BpaljeHreM Tesa). ABTOPbI 00paljaloT BHUMaHMe
Ha yBe/JMueHue XKeCTKOCTA KUHeMaTHYeCKUX 1iereit
B a3y Haubosbiel Harpy3ku [12]. CnemoBarenb-
HO, QyHKIMOHA/IbHOE Ha3HaUeHHe aKTUBHOCTH MBbILLIL]

PHYSIOLOGY

B pa3/iMuHble (a3bl ABW)KEHHS C/le/lyeT pacCMaTpUBaTh,
HauyMHasi C IBUraTe/IbHOM 3aJjaur — CUCTeM000pa3syro-
1jero (hakropa MoCTpOeHus JBUTraTeIbHOTO /1eHCTBUS.
C 9TO¥1 TOUKM 3peHws], 3aKOHOMEPHBIM TIPe/ICTaB/ISIeTCsT
yBe/IMueHue CONPSKeHHOCTH MeX/Y /IBYI/IaBOM MBIIII-
11ei Oezipa v TiepeiHel 00J1bIIe6epIIOBOM MBIIIIEH
JIeBOM HOT'M T0CJIe TPeHUPOBKH, VI3BeCTHO, UTO 3TH
MBIIIILBI yYaCTBYIOT B pea3aliii ABM>KEeHHH BO BpeMst
Oera, TIposiB/IsAsA CrieriduruecKre aTTepHbl OU03/1eK-
TPUUECKOW aKTUBHOCTH [i/Isl KaXK/I0TO JABUTaTeIbHO-
ro geiictBusi [2]. BeposTHO, B HallleM MCC/ieZlOBaHUU
yBe/IMYeHue COTPsSDKeHHOCTH Mex 1y m.biceps femoris
1 m.tibialis anterior sieBoif HOT'HY TOC/Ie TPEHUPOBKU
OTpakaeT UX B3aUMO/IeHICTBHE BO BpeMsi epeMelljeHHi
WrpOKa 10 T0JIH0, a TakKe (YHKLIMOHA/IbHYIO POJib
JIEBOW HOTH B MTPOBBIX JIEMCTBUSIX yTOOMMCTA.

BbiBOAbI

Peructpariyisi moBepXHOCTHOW 371€KTPOMUOTPaM-
MBI [103BOJIsIET KOJTMUeCTBEHHO OLIeHUTb U3MeHeHUsI
3/1eKTPUYECKOW aKTUBHOCTHU U (PYHKLIMOHAIbHOU CO-
MPsUKEHHOCTH MBbIIIL 6e/ipa ¥ TO/IeHH, BOBIIEUeHHBIX
B (hopMHpoOBaHHUe I11ara u bera.

V3MeHeHUs] CKOpPPeIMPOBaHHOCTH NlapaMeTpoB
3/IeKTPUUeCKOM aKTUBHOCTH MBILIL] Oeipa U To/ieHH,
BOBJIeUEHHBIX B (hopMHUpOBaHuUe I11ara u 6era, MOTyT
OTpakaTb MOTOPHYIO aCCUMETPHIO B JIBUraTeIbHBIX
nercTBusix GyToomcTa.

[Tocne TpeHMPOBKY, HarlpaB/eHHOM Ha (OPMUPO-
BaHUe 1[eJIeBBIX JeUCTBUH (hyTOOMMCTOB, MPOUCXOAUT
repecTpoika (PyHKL[MOHA/IbHBIX MbILLIEYHbIX KOMILJIEK-
COB, CIIOCOOCTBYIOIIAsi SKOHOMUUHOCTH JIBUTATe/TbHBIX
JIeVCTBUI U OCYILIeCTBIEHUIO IPUOIUHTA C MSTUOM.
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dusmonornyeckasa cTouMocTb Kak akTop,
onpeaensaowmnin pe3ynbTaTUBHOCTb AeATE/IbHOCTH
y YyenioBeKa Npu BOCNpPou3BeAeHUN 3puTesibHbIX 06pa3oB

M.A. MepkynaoBa, M.M. JIannkuH

Psi3aHCKUi rocyiapCTBeHHbIN MeAULIMHCKUM YHUBEDPCUTET MMeHU akafieMukKa I1.I1. T1aBroBa,
r. Pa3anb, Poccuiickas ®enepariust

AnHoTanusa. Pu3nonornyeckas CTOMMOCTD SIBISIETCST OIHUM 13 (DaKTOPOB, BIUSIIOIMX Ha Pe3y/IbTaTUBHOCTD JIesITeNb-
HOCTHU yesioBeKa. B HacToslljee BpeMs HET eJUHOIO TI04X0/a A1/ OLieHKH (h1310I0rMUecKoil CTOMMOCTH [I0Be/leHus yesloBeka.
B cTarbe npuBOASATCS J@HHBIE O POMH (GU3MOJIOTMYeCKON CTOMMOCTH ZIesiTe/IbHOCTH UesioBeKa, OIleHMBaeMOiHi 110 MoKa3aTessiM
MaTeMaTHUeCcKOro aHa/M3a PUTMa Cep/iLia, MPY BOCIPOU3BE/IeHUH MAaTPUUHBIX 3pUTENBHBIX 00pa30B. BbIIBUTAeTCs MOM0OXKEHHEe
0 TOM, uTO (hH3H0JIOTHUeCKast CTOMMOCTb JIeSITeTbHOCTH SIB/ISIeTCST BaKHBIM (PaKTOpOM (hOPMHUPOBAHHSI HEOIMHAKOBOMH ee pe3yJib-
TaTUBHOCTH. [1pH 3TOM H3M0I0THYeCKasi CTOMMOCTb OTPa)KaeTCsl He TOJIBKO B CZIBUTAX psiia (PU3HOIOrHuecKiX rmokasaresen
TIPYU COBEPILIEHNH UCTBITYeMbIMUA TOW WX UHOU [1esITeJTbHOCTH, CKOJIBKO B XapakTepe U YPOBHSIX BbIPaKEHHOCTH KOPPeSLIMOH-
HBIX B3aMMOCBsI3eli MKy TOKa3aTessiMU 3TOH JiesTe/IbHOCTH 1 TT0Ka3aTessIMH, OTPaskaroLMH (PU3H0IOruecKre n3MeHeH!st
B OpraHu3Me MpH 3TOM.

KiroueBble ¢/10Ba: BOCIIPOM3Be/leHHE 3PUTEIBHBIX 00pa30B, (DM3MO0IOrHUeCcKasi CTOMMOCTb, MaTeMaTH4yeCKUI aHaIu3
pUTMa cep/iLia, KOpPe/SLIMOHHbIE CBS3U

BK]'la].'[ dBTOPOB: dBTOPLI BHEC/IN SKBHUBAJIEHTHBIN BKJ/Ia/l B MTOATOTOBKY Hy6]'[I/IKaI_II/II/I.

3asB/eHne 0 KOH(IUKTE HHTEPeCOB. ABTODBI 3asiB/ISIIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB B OTHOLLIEHUH JaHHOU
nMyOMMKaLUH.
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Physiological cost as a factor determining the effectiveness
of human activity in the visual images reproduction

M.A. Merkulova, M.M. Lapkin

Ryazan State Medical University, Ryazan, Russian Federation

Abstract. Physiological value is one of the factors affecting the effectiveness of human activities. Currently, there is no
single approach to assess the physiological value of human behavior. The article presents data on the role of the physiological
cost of human activity, estimated by the indicators of mathematical analysis of heart rate, in the reproduction of matrix visual
images. The article puts forward the position that the physiological cost of activity is an important factor in the formation of
unequal performance. At the same time, the physiological cost is reflected not only in shifts in a number of physiological indicators
when the subjects perform a particular activity, but in the nature and levels of expression of correlation relationships between
indicators of this activity and indicators that reflect physiological changes in the body at the same time.

Key words: reproduction of visual images, physiological value, mathematical analysis of heart rate, correlations
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OpHOM U3 PUK/IaJHBIX 3a/la4 HayK O MOBe/IeHUH
yesI0BeKa SIB/ISIeTCs BblsiB/IeHNe NTPUYKH HeOJMHaKOBOM
pe3y/bTaTUBHOCTHU ero flestesibHOCTH [1—3]. B coot-
BETCTBUU C JIMTePaTyPHBIMH [JaHHBIMU OJHUM U3 (pak-
TOPOB, B/MSIIOLIMX Ha Pe3y/IbTaTUBHOCTh JleATe/IbHOCTH,
sBJIsieTCs ee (pU3MOOruueckasi CTouMOCTh [4—6].

dusmonoruueckasi CTOMMOCTb OTpa)kaeT 3aTpaThbl
(ur3ro0rMUecKUxX peCcypcoB OpraHy3Ma Ha JiesiTeslb-
HOCTB: «...YeM MeHbllle (PU3N0I0rnyecKasi CTOMMOCTb
eZIMHULIbI pe3y/bTaTa JesiTe/IbHOCTU CUCTEMBI, TeM
BbIILIE ee 3QPeKTUBHOCTE. ..» [4]. B HacTosIee BpeMs
HeT eZIMHOTO T0AX0/a /7151 OLIeHKU (hH310/I0rUeCKOi
CTOMMOCTH NOoBeJeHUs yesioBeka. Eme B 1967 rogy
B.B. IlapuHbIM c coaBr. [7] 6610 BBIABUHYTO TIPe/-
TMOJIOXKeHHe, UTO 0CO0EHHOCTH (PYHKIIMOHATBHOTO CO-
CTOSIHUS1 OpraHU3Ma MOT'YT 3aBUCETh OT aKTHUBHOCTH
psi/ia )KU3HEHHO Ba’KHBIX (PU3UO/IOTMUECKUX CUCTEM.
Onwupasice Ha faHHbIM rocTyat, P.M. baeBckuii npes-
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JIOXKHJT KICIT0/1b30BaTh I0Ka3aTe/ i MaTeMaTHuye CKOro
aHa/M3a puTMa cep/lia [Jisi onpejiesieHus: QyHKLMO-
HaJILHOTO cocTosiHust [8—9]. JlaHHbIN MeTo/|, XOpOoIiio
3apeKOMeH IoBasI Cebst TpH oLieHKe (hr3U0JIorruueCKOH
CTOMMOCTH JIeATe/TbHOCTU YesI0BeKa TpPH 103MPOBaH-
HOU (pu3myeckoil Harpyske [10], npy BbIpa’KeHHbIX
CTpeCcCOoreHHbIX COCTOSTHUSIX uesioBeka [11]. BmecTe
C TeM TIpY pellieHUW KOTHUTUBHBIX 3a/lad, B YCIOBUSIX
OTHOCHTE/IbHO HU3KUX YPOBHEM CTPeCCOTeHHOCTH,
CpeIHerpyIiroBble MoKa3aTe/Ii MaTeMaThyeckoro aHa-
JI3a pyUTMa Cep/ilia 4yacTo HerH(opMaTUBHSI [5, 12].
CoryiacHO MeTO/]0JIOTMM CUCTEMHOTO TIOAX0/a pe-
3y/IbTaThl IeITeTbHOCTH CUCTEMBI JIOCTUTAtOTCs O1aro-
Jlapsi B3aUMOCO/IeMCTBUIO pa3/IMUYHbIX a/lalTalldOHHBIX
(usnonornyeckux MmexaHuamos [13—14]. B 3Toii cBsizu
BO3HMKJIa TUTIOTe3a 0 TOM, UTO (hH3H0JI0TrUeCcKas CTo-
MMOCTb JIeSITeTbHOCTH MOKET TIPOSIB/ISITh Ce0st uepes
BbIpa)KeHHOCTh KOPPE/ISILIMOHHBIX CBsI3eii TIoKasaTesieit
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MaremMaTHueCKOro aHa/ii3a pUTMa cep/ilia 1 rokasaresieit
Lie/IeHarpaB/IeHHOM [ieTe/IbHOCTU: UeM BhIlle YPOBEHb
KOpPeJISILIMOHHBIX CBsi3el U ueM Ux Oosbliie — TeM
BblIllIe ()3UOI0TUUeCKasi CTOUMOCTb [1eITeIbHOCTH.

Llenb vcceoBaHMUS: CPAaBHUTH (PU3MOJIOTHYECKYHO
CTOMMOCTb JIeSITeJIbHOCTU 110 XapaKTepy M BbIpakeH-
HOCTH KOPpeJISIMOHHBIX B3aMOCBsI3eil roKasaresnei
MaremMaTHYeCKOro aHa/iv3a puTMa cepjla C rokasare-
JISIMU J1eSITeNIbHOCTU Y UCTIBITYeMBIX Ha 110Be/leHueCKOoMn
MOZIe/I1 110 BOCIIPOU3BEI€HUIO 3pUTe/IbHBIX 00pa3oB
(30) ¢ pa3nuuHOii pe3ynbTaTUBHOCTHIO.

MaTtepuanbl n metoabl

B ucciienoBanuu 0OPOBOIBHO IPUHUMAJTH YUa-
CTHe MOJIOZbIe JItoAu B Bo3pacTe oT 18 1o 20 sieT B Ko-
nuyecTBe 76 uenoBek, B T.U. UCTIBITYEMbIX MY>KCKOTO
royia— 22 yeyioBeKa 1 KeHCKOro 1ojia — 54 yesioBeKa.

Bce ucribITyemblie Tiepe] HauajaoM MCC/Ie0BaHuUs
MPOXOJW/IA UHCTPYKTaXX, B KOTOPOM OMMUCHIBAIUCh UX
JIeMCTBUSI, TIOCJ/Ie 9TOTO0 OHU TOATHUChIBAIN UH(OP-
MHPOBAHHOE COIIaChe Ha yuacTHe B HUX (TTPOTOKOJI
WCC/IeOBaHUS OI00peH KOMUTETOM T10 OMOMeJULIVH-
ckoti atuke ®I'BOY BO Ps3I'MY Mun3apasa Poccun).
K paboTe He NpUB/IEKaTNUCh CTY/IEHTbI, IMEFOLI[He 11aTo-
JIOTUU Cep/IeYHO-COCYUCTOM CUCTEMbI U UCTIBITyeMbIe
C HapyLIeHUsIMU OPraHOB 3PeHHUsI.

ViccnenoBanue NpoBOJW/IOCH Ha MOBeJeHYeCKOM
MoJesid o BocrpousBeeHuto 30, peanr30BaHHOM
MPY MOMOLLY MCUXO(PHU3U0/I0OrNYeCKOT0 KOMIIIEKCa
«MuemotecT» (3AO «BHUNMIIT-BUTA» HUN menu-
uHCKoro npubopoctpoenust PAH, Poccust). CtygeHTam
OBIIO TIPE/I/IOXKEHO 3a/laHKe: 3aITOMHHUTD PACTIO/IOKEHHE
CBETSILLMXCS 9/IEMEHTOB Ha MOHUTOPe-MaTpuLie, KOTO-
pble I00UepeHO TOSIB/ISTUCH Ha OTpe/ie/ieHHOe BpeMst
skcrno3uiu (5¢). TTocsie ncue3norenusi 30 OHU [IO/KHBI
ObL/TM BOCIIPOM3BECTH T€ 3/1IEMEHTBI, CBEUEHHE KOTOPBIX
3aroOMHUJ/IM Ha 3Tarie 3KCNo3uLvy. Bocnpoussesenve
30 ocCyIeCTB/ISAIOCH B IByX peXXUMax: Oe3 oOpaTHOM
cBsA3M (MeTozuKa M) 1 ¢ 06paTHOM CBA3BIO (METOAMKA
M, (OC)). B meTopuke M, 11060k BEIGOP UCTIBITYe-
MOTO — MPaBWIbHBIN WK HETIPaBU/IbHbBIN — OCTaBasCs
Ha MOHUTODE B BUJIe CBETSAILeroCs 7ieMeHTa, a Mpu
BbINOHeHUK MeToanku M, (OC) — ceeTsiuiics se-
MEHT MaTpHIIbI, eCJTH OH ObIT TPAaBU/IbHBIN, 0CTaBaJICs
Ha MOHUTOpE, HeNpaBU/IbHBIN HCUe3as U UCTIbITyeMble

PHYSIOLOGY

HIMeJId BO3MOKHOCTb, OLIEHUB TTPaBUJIbHOCTb CBOMX
OTBETOB, BHECTH KOPPeKTHUBHI [15].

Hnsi otieHKU (H3M0I0rHYeCcKO CTOMMOCTH Jiesl-
TeTbHOCTU UCTBITYeMbIX 110 BOCIIPOM3BE/|€HHUIO 3pU-
TeJIbHbIX 00pa30B MCI0/Ib30Ba/IM MaTeMaTHUe CKUi
aHa/Ii3 pUTMa cep/iLja, peajr30BaHHOrO MPY OMOLLH
arimapaTHO-MIPOrPaMMHOT0 KoMTIlieKca «Bapukapa»
1,21 (¢pupma «Pamena», Poccusi) u mporpaMmmMHOTO
obecnieuenusi K Hemy «ICKVIM» (Bepcus 6.1) [12].

B xope uccneoBanysi perucTpaLyo pUTMOKapro-
rpammbl (PKI") npoussogumm apaxxasi — 10 u [TOCJIE
BocnpousBesieHust 30 y KaXKI0ro UCTIbITYyeMOro. Bo Bpe-
Ms JIeSTe/TbHOCTA PUTMOKapAUOTrpaMMy He OLleHUBaJIn
B CBSI3U C KODOTKUM BpemMeHeM BocripousBegeHust 30
HCIIBITYEMBIMU B XOZIe OZHOTO MHUKPOOOC/Ie/JOBaHUS
Y BbIpaKeHHbIMM epeXOAHbIMU Mpolieccamu [12].

Amnanm3 puTMa cep/iija OLIeHUBA/IA TI0 CTaTUCTUUe-
CKMM TOKa3aTe/IsiM: YaCTOThI Cep/IeUHbIX COKpall|eHnH
(HR), BapuaumonHoro pasmaxa (MnMxD), cpenHero
kBazipaTuuHOTo OTKIoHeHus1 (SDNN), kosdduiveHnTta
Bapualuu (CV), uHzeKca HarpspkeHUsl pery/isiTOpHbIX
cucteM (SI); ciekTpa/sbHBIM XapaKTepPUCTUKAM: MOLLI-
HOCTH CTIeKTpa B BbICOKOUaCTOTHOM Jiiaria30He KPUBOM,
orubaroltieli AuHaMUIeCKUi psifi KapauovHTepeasios (HF);
MOIITHOCTH CTIeKTpa B HU3KOUaCTOTHOM /Iviaria30He KPUBOH,
orubarorei MHaMIJIecKui psifi KapauonHTepsasos (LF);
MOIITHOCTH CITeKTpa B CBEPXHU3KOUACTOTHOM /[aria30He
KPHMBOM, Orv0aroITield IMHaMUJe CKUM Psifi KapIUOUHTEP-
BanoB (VLF); unpekcy uentpamsaiuu (IC) [12, 15].

ITpu crarrcTrueckoit 06paboTKe JAHHBIX TIPUMEHSI-
JIUCh Kak rapameTpuyecKye, Tak U HerlapaMeTpruuecKue
METOZbI CTAaTUCTUUECKOI0 aHamm3a [16—17]. Ouenka
rokasaresiei fiesiTeJIbHOCTH Y MOKa3aresiel MmaTeMa-
THYECKOT0 PUTMa Cep/Lia MPOBOJX/Iachk M0 CPeJHUM
IPYIIOBBLIM 3HaueHUsM (M), cTaHapTHOM OIIHUOKe
cpenHeit (+m). Paznuuns Mexxly cpeJHIMU 3HaYeHU-
sIMU T1OKa3aresieii BocnipousseseHus 30 oljeHUBaIU
C OMoILbI0 KpuTepusi t-CTerofieHTa. Paznuuus mexxay
HeTlapaMeTprUyeCKUMHU T0Ka3aTe/IsIMU OLIeHHWBa U TIpy
MOMOLLA HerlapaMeTpUuecKoro Kputepuss MaHHa —
Yutau (U) [12]. CraTucThueCKUid aHau3 TIPOBOMII-
Cs1 C TIOMOLI[BI0 Moaysiel cucteMmbl Microsoft Office
97, Microsoft ExcelStadia 7.1/prof. 10, Statistica 10.
3a KpUTUUECKH YPOBeHb 3HAUMMOCTH TTOKa3aresei
npuaumanu P<0,05.
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Pe3yanaTb| ncecnepoeaHuna
n obeyXxaeHune

B xogie uccnefioBanus ObIO yCTaHOB/IEHO, UTO Xa-
pakTep IoKasareseH JesiTelIbHOCTA BO MHOTOM 3aBHCeJT
OT Ha/Muust 00paTHOM CBSI3W O pe3yrbTarax fesTe/lb-
HOCTH: TIPH BKJIFOUEHUH PeXXrMa C 00pPaTHOM CBSI3bIO
WCTIBITYeMble jaBaiu 0osibllie TIPaBU/IbHBIX OTBETOB.
OpHako Takast 3aKOHOMEPHOCTb BbISIB/ISIACH He Y BCeX
WCIIBITyeMbIX. Y HEKOTOPbIX, [PY MOJK/IFOUEeHUU pe-
)KMMa ¢ 0OpaTHOM CBSI3bI0, IPOUCXOJHIIO YBeTUUeH e
otbok npu BocripousBeieHun 30. DTO M03BOJUIIO

BbI/IE/IUTH /IBe OTHOCUTEbHO OJIHOPO/HbIE IPYIIIIbI
T0 KPUTEPUIO Pe3y/IbTaTUBHOCTH: TPYIITY YCIIELTHO BOC-
MIPOM3BOJSIUX 3PUTe/bHbIe 00pa3bl — « YCIIeITHbIe»
Y IPYTIY HeYyCIeIHO BOCMTPOU3BOSAIIUX 3pUTeTbHbIe
o6pa3sel — «Heycremmnbie» [12, 21]. TTocsie dopmupo-
BaHWsI TPYTII UCTILITYEeMBIX TI0 KDUTEPHUIO YCITeIIHOCTH
JlesaTeIbHOCTH, 6e3 /ie/ieHrs Ha TPYIITBI 110 TI0JIOBOMY
MPU3HAKY, Mbl CDaBHWIN UX CPeJHUe IPYTIIOBbIe TI0-
kazaresiu PKI. ITosyueHHbIe pe3ynbTaThl J0CTOBEPHBIX
pa3nrumii He BLISSBWIN. B CBSI31 C 3TUM MbI 00paTHU/INCh
K KoppesisiiuoHHoMY aHanu3y (Puc. 1) [15].

«¥YcoemHsie» / "Successful"

«Heycnemnsie» / "Unsuccessful"

JoHagana Iocne oxon4anEns Jonagana Ilocae oxonuanns
JeATe/ILHOCTH 10 JeATeLHOCTH 0 JesTelLbHOCTH 0 JesTelLHOCTH 0
BOCIpPOH3E eIeHAID BOCHPOH3BEICHHID BOCHPOH3BEIeHHID BOCIPOH3BEIeHHIO
30/ Before to the 30/ After the end of | 30/ Before to the 30/ After the end of
beginning of the the activities on beginning of the the activities on
activity on reproduction of activity on reproduction of
reproduction of visual images reproduction of visual images

visual images visual images

Puc. 1. KoppensuMoHHble CBA3M MeX Iy nokasaTenaMu 3Ha4yeHUn MaTeMaTUYEeCKOro putMa cepALa v OCHOBHbIMU
nokasaTesiAM1 AeaTelbHOCTY No BocnpouseefeHmnto 30 Npu peanvsaumm MeToauku M,
B rpynnax «YcnewHblie» n «HeycnelHble» [15]

Fig. 1.Correlations between the mathematical values of heart rate and core performance indicators for the reproduction

of the LP in the implementation of the methodology M, in the groups «Successful» and «Unsuccessful» [15]

YcnoBHble 0603Ha4eHns K Puc. 1:

YKa3blBaeT Ha MONOXUTENbHbBIN XapaKTep CBA3N, =====-- YKa3blBaeT Ha OTpMLlaTeJ'IbeIIZ XapaKTep CBA3N, 1 — KONMYeCcTBO

NnpaBWJibHbIX OTBETOB, 2 — KONMYeCTBO OLIMOBOK, 3 — BCEro OTBETOB, 4 — BpeMA BOCNponsseneHnd, 5— BpeEMA MeXAy peakumamu,

6 — KM pa6oTbl.

Kak cnenyet u3 pucyHka 1, Haubosee BbIpaXkeH-
Hble U3MeHEeHHUs] B CUCTeMHOW OpraHu3aljiu LiejieHa-
MPaB/IeHHOTO MOBeJieHUs MPU BocTpou3Benenunu 30
BbISIBJIEHBI TIPU [IOMOILLIY KOPPeJISILIMOHHOIO aHa/m3a
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MeX/Ty CTaTUCTHUYeCKUMH T0Ka3aTessIMU JlesiTe/TbHOCTH
WCTIBITYeMBbIX U TT0Ka3aTenaMu PKI' nuHamMuye ckux
PSIZIOB Kap/IMOMHTEPBAJIOB, 3aperuCcTpUpoBaHHbIX [10
Hayasia Lie/ieHarnpaB/ieHHOM AesiTesibHOCTU. [1pu sTOM
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yKa3aHHbIe H3MeHeHsl Haubosiee 3HaUMMO TPOSIBIISUTCH ~ Mbl CPaBHI/IM TI0Ka3aresi PKT y ieByIiiek 1 OHOIIeH

B IpyMIie yCrewLHbIX UCTbITYeMbIX [15].

OO u ITOCJIE BocnipousBegenus 30. [TonydyeHHbIe

I17151 BBISICHEHUS POJTM TeH/IEPHBIX PA3/IMUMi TIPU  JIaHHbBIE TIpe/ICTaB/ieHbl B Tabmuie 1 [15].

Y3y4yeHUH (U3HO0JIOTMYeCKOM CTOMMOCTH [IeSITe/IbHOCTU

Ta6nuya 1/Table 1

ConocTaBneHue nokasarenei BapuabenbHoCcTU puTMa cepaua y geByluek u toHowei [10 u NMOCJIE BocnpousBegeHus 30/
Comparison of heart rate variability indicators in girls and boys BEFORE and AFTER reproduction visual images

CpaBHuBaeMble rpynnbl / Compared groups
. Bpewms peructpauum PKIT no oTHoLWweHWIO .
nng fhaa;?gczl: dri{) _In:je:cr.:rt:rs K featenbHocTH/ The time of registration D'eByL“l(M 4/ girls }0H0Lu_M2/2boys
vt 9 y of rhythmocardiogrammy in relation to activities n=5 n=
Mzm Mzm
HR [0/ BEFORE 79,32+2,16 77,68%1,78
MOCJIE/ AFTER 78,77%1,95 78,80+1,67
MxDMn [0/ BEFORE 294,86122,25 289,19+15,86
MOCJE/ AFTER 297,77+20,47 282,00+16,62
SDNN [0/ BEFORE 57,73+4,79 62,92+4,82
MOCJE/ AFTER 57,68+4,31 68,95+10,62
oV [0/ BEFORE 6,9510,54 7,99%0,49
MOCNE/ AFTER 7,37+0,46 7,48+0,36
sl [0/ BEFORE 156,18+49,94 115,65+16,89
MOCJIE/ AFTER 134,64+31,68 123,30420,14
HE [0/ BEFORE 32,8344,16 43,68+3,12*
MOCJE/ AFTER 33,93%4,12 40,35+2,96
LE 00/ BEFORE 48,16+4,21 39,84+42,53
MOCJE/ AFTER 48,99+3,67 41,30+2,55
VLE [0/ BEFORE 17,30+2,01 16,47+1,39
MOCNE/ AFTER 17,09+1,18 18,37+1,65
Ic [0/ BEFORE 4,53 +1,55 1,79+0,21
MOCJIE/ AFTER 3,41+0,80 2,10+0,27
lpumeyanne / Comment. * P<0,05
aHHbIe, OTPayKeHHbIe B Tab/uile 1, neMoHCTpU- .
A » OTP He L a p Nesywkn/ girls HOuowmn/boys

PYIOT ZIOCTOBEpHbIe Pa3/InuMs MeX/y MoKasaTeisiMu
PKI" cpenu fieByI1IeK U FOHOLIIEH TOIBKO I10 TTOKA3aTesto
HF: y toHo111€#1 OH BbIllIe, yeM y JeByiiiek 43,68+3,12
u 32,83+4,16, coorBeTcTBeHHO, (P<0,05). [To Bcem
OCTa/bHbIM ITOKa3aTessiM 3HaUUMbIX OTJIMYUM yCTa-
HOBJIEHO He ObLIO.

B xo7ie MpoBOAMMOTrO MCCIe/|0BaHUS TPYU U3yUeHUU
0COOeHHOCTel CUCTeMHOW OpraHU3aluy 1ie/ieHarpaB-
JIEHHOM /lesiTe/IbHOCTH 110 BocripousBeieHHto 30 ¢ pas-
JIMYHOW pe3y/IbTaTUBHOCTBIO CPEJU JIeBYLLEK U FOHOLLIEH
ObLIO BBISIBJIEHO, UTO /107151 BEICOKO Pe3y/IbTaTUBHBIX
WCIBITyeMbIX BbIIlIe B Tpyrrie oHowel (Puc. 2).

PHYSIOLOGY

m "Yenewnwie"/ "successful”

m"YenewHee"Msuccessful”

B "HeycnewHee " "unsuccessful B "HeycnewHbie" M unsuccessful”

Puc. 2. [lons AeByLUeK 1 toHOLEN, BOCMPOU3BOAALLMX
3puTENbHbIE 06Pasbl C PA3INYHON CTENEHBIO
pe3ynbTaTUBHOCTU Ha Moaent fesTensHocT M,(OC)

Fig. 2.Percentage of girls and boys reproducing visual images
with varying degrees of performance on the activity model M,(FB)
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[nsi BeIsiBNIeHUs ponu (hU3K0I0THYeCKON CTOU-
MOCTH [IeiTeTbHOCTH, OLIeHWBaeMOM I10 TI0Ka3aressiM
MaTeMaTUueCKOro aHa/iu3a puTMa cep/iLa npu BOCIpo-
n3BefleHur MaTpuuHbix 30 cpeaiu ZieByIlleK U IOHOIIIeiH
C pa3/IMYHOM YCMelHOCTbI0 X BOCIPOU3BOASILMX, MbI
00paTUTMCh K KOPPEJISLMOHHOMY aHa/Tu3Yy.

KoppesnsitjuoHHsIe 1u1espl, OTpaXKarolye Xxapakrep
KOPPeJISILIMOHHBIX CBsi3el Mexx/ly rokasaresissmu PKTT
Y TIOKa3aTessiMu J1eTeJIbHOCTH MPY BOCIIPOU3BeZIeHUU
vcnbiTyeMbiMU 30 cpeau f1eBylleK Y IOHOLLeH, pe/-
CTaBJ/ieHbI Ha pucyHke 3 [15, 21].

JeBYIIKH / girls

IOnomu / boys

Iocae oxorgannn
AeATeldbHOCTH IO

Honmagana
JeATelLHOCTH [0

EOCIOPOH:
12

30

IMocae okorganns
AedATeIbHOCTH IO

Ho magana
JeATelLHOCTH [0

nnr‘rrpnn

30/ After the end of
the activities on
reproduction of
visual images

/Before to the
beginning of the
activity on
reproduction of visual

nnr‘rrpnn

30/ Before to the
beginning of the
activity on
reproduction of visual

nnr‘rrl'_lnn

30/ After the end of
the activities on
reproduction of
visual images

Puc. 3. KoppensiumoHHble CBA3W Mexy NoKasaTens M1 3HaueHWn MaTeMaTUYecKoro putMa cepfilla 1 OCHOBHbIMM
nokasaTtensMun AeaTebHOCTM No BocnponssefeHuntio 30 y AeByLeK 1 toHoLWweR [21]
(YcnoBHble 0603HaYeHMs: Te Xe, YTO Ha pUCyHKe 1)

Fig. 3. Correlations between indicators of values of mathematical heart rate and the main indicators
of activity for the reproduction of visual images in girls and boys [21] (Symbols: the same as in figure 1)

Kak cnemyer u3 nipefCTaB/IeHHBIX JaHHBIX Ha pU-
CyHKe 3, Ip¥MeHeHle KOppeJIILIMOHHOIO aHa/Iu3a I10-
3BOJIUJIO CPaBHUTH (DU3UOIOTUUECKYI0 CTOMMOCTD
JlesiTeJIbBHOCTH I10 XapaKTepy U BbIPDAKEeHHOCTU KOp-
peJIILIMOHHBIX B3aUMOCBSI3el MeXKy MoKa3aTeasiM1
JleTeJIbHOCTU U nokasareiMyu PKI': y ucmeITyeMsIx
MY’KCKOTO I10/1a BbIPQXKEHHOCTb U KOJIMYeCTBO TaKUX
CBsi3eli 3HaYMTe/IbHO OOsIblile, YeM Y UCITBITYeMBbIX JKeH-
ckoro noJjia. CrefoBaTesbHO, ONMPAsACh Ha MO3ULUU
CHUCTeMHOM MeTOZ0/I0THMH, (PH3HO0JI0TUeCcKast CTOUMOCThb
JlesiTe/IbHOCTU TIpU Bocripou3sBeiennu 30 y 1oHoIIel
Obu1a BoIILIE [18].

B xope Haiero uccieoBaHus yCTaHOB/ICHO, UTO
TIpU OpraHv3allyiy Lie/leHarpaB/IeHHOU [leATe/IbHOCTH
Ba)KHBIM (DAKTOPOM, BJIMSIIOLUM Ha ee pe3y/bTaTuB-
HOCTB, SIB/ISIeTCS (PU3MO/I0TUecKast CTOMMOCTb, KOTOpast
OTpakaeTcsl B XapakTepe U YPOBHAX BbIPaKeHHOCTHU
KOPpeJIILJMOHHBIX B3aUMOCBSsI3el MeXX/y IToKa3aTe/IsiMU
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PKI" u noka3satensimu Oyzyiero pesynbTara. [Ipuuem
HauboJIbIIIee KOTMYEeCTBO KOPPEJISLMOHHBIX OTHOIIIe-
HUM ObI7I0 0OHAPY>KeHO /10 Hauasla BOCITPOU3BEIeHHUS
30 B rpymmne «YCHelHbIX» UCIBITYeMbIX. ITO MOXET
CBU/JeTe/IbCTBOBAThL O Oosiee OMTUMAaILHOM TIpe/Iy-
CKOBOM MHTerpaluy CUCTeMHOW OpraHr3aliiy 1iejieHa-
TIpaBJ/IEHHOU /IesiTe/TkHOCTU TIPU BOCTipon3BeeHun 30
WCTTBITYEeMbIX 3TOU TPYIIIbI, YTO U OTPayKaeT MPUUKHY
Oosiee BBLICOKOW pe3y/bTaTUBHOCTH JleATe/TbHOCTH ee
nipezictaBuTesield. TakuM 0Opa3om, CTereHb BbIPayKeH-
HOCTH KOPPEeJISIIMOHHBIX CBSI3€M MEXXY MOKa3aTe/IsIMU
CUCTEeMHOM OpraHW3al[uy, MPU MTPOUMX pPaBHBIX yCIOBHU-
sIX, XapaKTepu3yeT Harbosiee MoHOe B3auMO/IeliCTBHe
3/IeMEHTOB CHUCTEMBI ZJIs1 JOCTH)KEHUS T10J1e3HbIX MPH-
crocobuTenbHBIX pe3ynbTaTtoB [15, 19—22]. Kpome
TOT0, KaK T0Ka3a/1 Hallli Mpe/bIyli1e UCC/iel0BaHusl,
BelylIIUM (paKTOpOM, MPUBOJSALLMM K TaKOTO Pojja MUHTe-
rpaLyy, MOXKeT SIBISITbCS OTpe/ie/ieHHasi MOTHUBaL[MOH-
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Hasl CTPYKTypa: Y YCIIeLIHbIX UCTBITYeMbIX JOMUHUPYET
COCTsI3aTe/IbHbIN Y M03HaBaTe/IbHbIi MOTUBBI, TOTJa
Kak y HeyCIellIHbIX UCITBITYeMbIX MOTHUBBI N30eraHus
Y1 MOTHBBI CMEHEI fesiTeTbHOCTH [11].

HononHuTenbHble (aKThl, OATBEPXKatoL1e Be-
AYLIYI0 POJib (PU3KO0JIOTUYECKOM CTOUMOCTH JlesiTeb-
HOCTHU UCIIBITYeMbIX [TPY BOCIIPOU3BeZIeHUH 3pUTe/Ib-
HBIX 00pa30B C pa3/IMUHOMN pe3y/IbTaTUBHOCTBIO, ObLTH
T10Jy4YeHbl HAMU I1PY aHa/iM3e SKCIeprMeHTalbHOr0
MaTepuara C MOMOLL[bI0 TEXHOJOIMU UCKYCCTBEHHBIX
HEMPOHHBIX ceTel. B uacTHOCTH, OBIZIO YCTAHOB/IEHO,
YTO HauOOJBILYIO POJIb MPY TTPOrHO3UPOBAHUH [lesi-
TeJIbHOCTU TIpY Bocripou3BeieHMH 30 ¢ pa3inyHou
pe3y/bTaTUBHOCTBIO B JAHHBIX METOUYECKUX YCIOBUSX
Wrpaay rnapaMeTpbl MaTeMaTH4eCcKoro aHaav3a puTMa
cepana (ycpegHeHHbIH paHr 7,75), Torja 0CoOOeHHOCTH
LTHC ucribiTyeMbIX (T10Ka3aTesiv QyHKIMOHATILHOM 1a-
Tepaau3aly U NMCUXOAMHAMUUeCKre XapaKTepUCTUKU
MMeJTi MeHblllee 3HaueHue — yCpeJHeHHbIN paHr 8,3
u 11,0 cootBeTcTBEHHO) [12].

3akntoyeHue

[MpencraBneHHbie B JaHHOW cTaTbe (haKkThI TIO/I-
TBEP>KJAIOT T10JI0YKEHHEe O TOM, UTO (U3HO0JI0rryecKast
CTOMMOCTb [IeITeNTbHOCTU SIB/ISIeTCS BAXXHBIM (DaKTOPOM
(hopMupoBaHUsT HEOITMHAKOBOM ee pe3y/IbTaTHBHOCTH.
[Tpu 5TOM (przHoNOrMUecKass CTOMMOCTb OTPaXKaeTcst
He TOJIbKO B C/IBUTax psifia (U3M0/I0rMueCcKUx roKa-
3aTeJsiel MpU COBepPIIIeHUU UCTBLITYyeMbIMU TOU WIN
VHOM JIesiTeJTbHOCTH, CKOJTBKO B XapaKTepe U YPOBHSIX
BbIPa>KEHHOCTH KOPPeISAI[MOHHBIX B3aUMOCBSI3el MEXY
TI0Ka3aressiMy 3TOU /leTe/IbHOCTH U TI0OKa3aTesIsiMu,
OTpaXkaroluMu (hHU3M0JIOTHUYeCKHe N3MeHeHUs B Op-
raHu3Me TP 3TOM.
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OCHOBHble MeTOoAbl NCcUxXoTepanum HeraTUBHbIX CAMNTOMOB
npu wusodppeHuun

A.O. Mynun', A.A. AkynoBa?, .B. Be1okpbuioB!

! Poccuiickuii yHUBepCUTET IpyObl HApOJOB, I. MockBa, Poccuiickas denepariys
2 TIcuxuatpuueckasi KiuHu4eckasi 6onbuuna Ne 4 um. I1.5. TanHyikuHa, T. Mocksa, Poccuiickas ®efepatis

AnnHoTanusa. O630p oXBaThIBaeT My0OIUKALMH, MOCBSIIEHHbIE 0CHOBHBIM METO/IaM TICUXOTepariu, KOTOpble MOTYT YM€EHb-
IIWTh HEraTUBHbIE CUMIITOMBI TIpH n30¢peHun. [1ociejHYe TPYAHO TO/Al0TCsI JIeUeHHTO U, KaK TIPaBUJI0, COXPAHSIFOTCS TTPU
MIPUMEHEHUH CTaHJAPTHOTO aHTUIICUXOTHYECKOTO JieueHusi. KOMOMHUPOBaHHbIE METO/IbI, BK/TIOUAOIIME MeTUKaMEeHTO3HOe U
HeMe/IMKaMeHTO3HOe BO3/IeHCTBHe, MOTYT ObITh 6osiee 3¢h)(eKTUBHBIMU U B OOJBIIIEH CTENEeHU 0TBeYaTh TeparneBTHYeCKOMY
3arpocy naueHTa. PaccMOTpeHb! laHHble OTHOCUTEIbHO BAUSHUS Ha HETaTUBHYIO CUMIITOMAaTHKy KOTHUTUBHO-TIOBeJeHue-
CKOM Teparnuu, 00y4eHHsi COLMaIbHBIM HaBbIKAM M CeMEHHBIX ICUXOTePAneBTHUeCKUX BMeIIaTe/IbCTB. HeraTBHbIe CHMITTOMBI
30 pPeHNH JIeXXaT B 0CHOBE HU3KOTO COLMANbHOTO (YHKIMOHWPOBAHUS, HapyIleHus MPodeCCUOHATbHON JeaTeTbHOCTH U
VHBa/TU/IM3allMH TIALIUeHTOB, TeM CaMbIM SIBJISSICh K/TFOUEBbIM (DaKTOPOM 3HAUMTENbHBIX (PMHAHCOBBIX 3aTparT J/isl CIY>KObI 31pa-
BooxpaHeHMs1. D(eKTUBHOE JileueHre HeraTUBHOM CUMITTOMAaTHKK TIPUBOAMT K YITYUIIeHHIO KIMUHWYeCKUX U PyHKI[MIOHATbHBIX
rapamMeTpOB COCTOSTHUSI TTIAL[EHTOB C PaCCTPOMCTBAMU HIM30(PEHNYECKOTO CTIeKTpa.

KoroueBble €/10Ba: HeraTvBHasi CUMITTOMATHKa, [ITM30()peHNs, ICUX0COLMaTbHbIe METO/bl BO3/IeHCTBUS
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Main methods of psychotherapy for negative
schizophrenia symptoms

A.O. Munin', A.A. Akulova?, 1.V. Belokrylov'

'Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation
2 State Psychiatric Hospital Ne 4, Moscow, Russian Federation

Abstract. The review covers publications on the main methods of psychotherapy that can reduce negative symptoms of
schizophrenia. Negative symptoms are difficult to treat, and generally persist despite standard antipsychotic treatment. Combined
methods including medical and non-medical treatments can be more effective and fully meet the therapeutic needs of a patient.
We examined the effects of cognitive-behavioral therapy, social skills training, and family interventions on negative symptoms.
The negative symptoms of schizophrenia underlie poor functioning, impaired professional performance and patient disability,
thereby being a key factor in the enormous financial cost to the healthcare. Effective treatment of negative symptoms will lead

to clinical and functional recovery in patients with schizophrenic spectrum disorders.
Keywords: Negative symptoms, schizophrenia, psychosocial interventions
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HeraTvBHBIE CUMIITOMBI, BBICTyIAIOIMe MTPU
paccTpoiicTBax MM30(peHNUecKoro CrieKTpa, B 3Ha-
YUTeTbHOW CTelNeHH! OrpeJessitoT KaueCTBO KU3HU,
COLIMA/IbHYI0 ¥ MPOdeCCHOHATBHYIO MTPOAYKTUBHOCTE,
a TaKke UCxof, 3ab0/1eBaHus, U MIPE/ICTABIISIOT TeM Ca-
MbIM BBICOKYHO IPOTHOCTUYECKYIO 3HAYMMOCTH [1—3].
B K/IMHUKO-/TUHaMUUeCKOM ITaHe OHU 0OHAPY>KUBAOT
TECHYIO CBSI3b C TIPO/IO/DKUTETbHOCTHIO0 HeOOX0[UMOT0
JieueHUs U KaueCTBOM CJIeYIOLIMX 3a HUM PeMUCCHM,
a C/iefjoBaTeNbHO, ¥ YaCTOTOM TIOBTOPHBIX FOCITUTA/IN3a-
1t 60/1bHOTO [4]. OHU AB/ISFOTCSI 0CHOBHOM TIPUYMHOM
VHBa/IMANU3aLIMY TIaLMeHTOB, CTPaJaloInX Mn30¢pe-
HUeMH, U K/IIoueBbIM (DaKTOPOM, ONpeZessioum ¢u-
HaHCOBbIE 3aTpaThl /151 3jpaBooXpaHeHus [5].

PSYCHIATRY

K HeraruBHBIM CUMNITOMaM 1I1M30()peHNH OTHOCST
MPUTYTIEHHBIA ad(eKT, anoruto, aHre/[OHUI0, aCOLU-
aJIbHOCTB U abywmto [6, 7].

HepnaBHue vccriejoBaHust 1OKa3aju, UTO HeraTuB-
Hble CUMITTOMBI SIB/ISIFOTCSI MHOTOME@PHBIMU, BKJTFOUast
rapameTphl, 110 KpaliHel Mepe, IByX OTZAe/bHBIX CyO/0-
MEHOB HeraTMBHBIX CUMITTOMOB: CHMKEHHE SKCIIPeCCUr
Y MOTHBAIWH [7].

Tak)ke B HacTosilL{ee BpeMsi HeraTUBHbIE CHMITTOMbI
JleJISIT Ha TiepBUUHbIe Y BTOpUYHbIe. [lepBUYHbIe Hera-
TUBHbIE CUMITTOMBI SIBJISIFOTCSI TIPOSIB/IEHHSIMUA OCHOBHOM
TaTOJ/IOT YK, TOT/Ia KaK BTOPUUHbIE HeTaTUBHbIe CUMITTO-
MbI MOTYT PaCCMaTPUBAThCsI B pAMKaX COMYTCTBYHOILIMX
OCHOBHOM MCUXOTUYECKON cUMITTOMaTHKe adeKkTUB-
HBIX HapyllleHUH (T.e. KaK MposiB/ieHHe MO3UTUBHBIX
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CUMITTOMOB, B YaCTHOCTH, anaTHyeCcKUx, aHecTeTHuue-
CKHX, aIiHAMUYeCKUX [IeTIPeCCril) UM Kak MoOOoUHbIe
3¢ deKThl aHTUTICUXOTHUUECKUX TIperaparos [7].

CoriacHO JaHHBIM HUCC/IeI0BaHKH, OWH WU Oosee
HeraTMBHBIX CMITTOMOB TIPHUCYTCTBYIOT TTPUO/IM3UTETh-
HO y 60 % mareHToB, CTpajaroIuX m13odpeHueii [8].
¥ 25 % naiueHToB repBUYHbIE HEraTUBHbIE CUMITTOMBI
TMPOSIB/ISIFOTCS Y>Ke TI0CJ/Ie TTepBOro MCUX0THUYeCKOTro
srm3oza [9, 10]. HeratvBHbIE CUMITTOMBI ITPUCYTCTBYIOT
Ha Ka)XJJOM 3Tarie pa3BuTHsi 00/Ie3HH: B MPOZIPOMAJTbHOM
(hase, Bo BpeMsi TICHX03a U 110C/Ie YCTPaHeHUs IICUXO0-
THUUYeCKOro coctosHus [11].

JlekapCTBeHHbIe NperapaTbl UMel0T OrpaHUYeHHOe
B/IMSTHYE Ha HETaTUBHYIO CUMITTOMATHKY, 8 B HEKOTOPbIX
CJTyJasix caMy CIioCoOHBI ee ycunyBaThb. CoBpeMeHHast
KOHLIEMNL{1sI JIedeHUs] HeraTUBHOM CUMITTOMAaTHUKKN OCHO-
BBIBaeTCsl Ha OGUOTICHXOCOLMATBEHON MOZIE/A 1 BKJTFOUaeT
B ce0st Kak rcruxogapMakoTepariio, Tak U MCUX0COLH-
aJIbHbIe BMelaTeasbcTBa [12, 13].

AxTyanbHbIe 1eueOHO-peabUMTaLMIOHHbIe METO/IbI
TICHXOCOLMa/IbHOM HarpaB/eHHOCTH B IIEePBYIO 0Uepe/ib
OpPHEHTUPOBaHbl Ha aKTMBU3ALIUIO «3JOPOBOTO s/Ipa»
JIMYHOCTH 11KM30()peHnyecKoro naueHTta. MeTozo-
JIOTMH, TeXHUKe U 3PPEeKTUBHOCTH BO3ZENCTBUS [jaH-
HBIX MEPONPUSTUNA HeIOCPe/ICTBeHHO Ha HeraTuBHbIe
paccTpoiicTBa y 00/bHBIX IM30(peHreli OCBAIIeHO
He/[0CTaTOUYHOe KOJTMUeCTBO HayuHbIX pabot. B 3Toii
CTaTbe Mbl PACCMOTPUM CYILeCTBYIOLLYIO JIUTEPATYPY,
OTMUCHIBAOIIYIO ZIAHHbIE BMelllaTebCTBa [14].

OcCHOBBIBasSICh Ha aHa/M3e psijia UCCIe0BaHUMH,
aBTOPbI CUMTAIOT OTPaBJAHHBIM Bbl/le/IeHre Cle/lyto-
LIMX 3a/la4 B JOCTM)KEHUU L|e/TM yMEeHbLIeH s Hera-
TUBHOW CUMINTOMAaTUKU: 1) co/lelicTBUe aleKBaTHOMY
BOCIIPUSITHIO COLIMA/IbHBIX CUTYaLUi, 2) yiyyllleHre
pacro3HaBaHUs Y BbIpaXK€HUs1 SMOLUN, 3) TDEHUHT
HEeOOXOAMMBIX COLIMA/IbHBIX HaBBIKOB [11].

[TepeuriciieHHble 3alauu, Cy/s 10 UTOraM MpoBe-
JIEHHOTO aHa/n3a, Haubosee 3P GeKTUBHBI U TIOITOMY
YacTo pellaroTcs 3a CUeT MpUMeHeHHsl KOTHUTUBHO-TI0-
Be/leHUeCKOUM M ceMelHOM TICUX0Teparu; OT/ie/IbHOe
3HaueHue UMeeT OfIHO M3 HarlpaB/ieHUM TToBeJieHUeCKOM
Teparvy — TPEHUHT COL[UaIbHbIX HAaBbIKOB.

KorHUTHBHO-0HXeBHOpaA/IbHAs Tepanus: Kor-
HUTHUBHO-OMxeBropanbHas Tepanus (KBT) siBasieTcs
HauboJslee YaCTo UCI0/b3yeMOM HayuyHO 000CHOBaHHOM

264

MPAKTUKOW B HEMeIMKaMeHTO3HOM JIeUeHUH TICUXuye-
ckux pacctpoicTts [15]. OHa, Kak MpaBuio, KpaTKo-
CpOUHa U HarpaB/ieHa Ha yCTaHOBJ/IEHHE CBSI3U MEXKAY
MBIC/ISIMH, UYBCTBAMH WJTH I€HCTBUSMU 110 OTHOIIIEHUIO
K pa3/IMUHbIM CUTYal[MsIM, a TaK)Ke Ha U3MeHeHue ie-
CTPYKTHBHBIX MAaTTEPHOB, OKA3bIBAIOIIMX HETaTUBHOE
B/UsTHUE Ha roBefieHue u smoumu [16]. KBT mm3od-
pPeHUY KOHLIETITYa/TbHO U TeXHUYeCKH pa3HooOpa3Ha
Y MO>KeT HarpaB/ISIThbCsl Ha Pa3/iiuHble MullieHu. [ud-
(hepeHIMPOBAHHBIN XapakTep jeue0HOr0 BO3IeMCTBUS
obecrieunBaeTcs 3a CUeT MaHEBPUPOBAHMSI OT/e/TbHBIMU
ee Mo/X0[,aMu: KOTHUTUBHbIM, [TOBeJleHUeCKUM WU
WHTerpaTvuBHbIM [13].

B GonblMHCTBe rcciefoBaHui 1 0030pax, OCBs-
1ieHHbIX KBT 60/bHBIX 1M30(hpeHrel, CBOMCTBEHHBIE /1S
Hee MHTePBEeHLIMM Yallle BCEro pacCMaTpyBa/IUCh B Kaue-
CTBe JIOTIO/THUTe/TLHOTO MEeTO/Ia BO3/IeHCTBUS Ha TIPOAYK-
TUBHYIO CHMITTOMATHKY, a B/MSIHUE MeTO/ja Ha HEraTUBHYHO
CUMITTOMAaTHKY CYATa/I0OCh BTOPOCTeTieHHbM [17, 18].

Hecmortps Ha 310 umerorcs gaHHble, yTo KBT sB-
nsietcst 3pHeKTUBHBIM BMeIlaTeTbCTBOM JI/Isi CHYDKEeHUSE
HeraTMBHbLIX cuMNITOMOB [18]. HekoTopsie ucciienoBa-
HUS YKa3bIBAIOT Ha TO, UTO HAaUOOJBINYIO 3(h(HeKTHB-
HOoCTb KBT uMeeT rpu vM3Hauya/JbHO BbICOKOM YPOBHE
HeraTMBHBIX PaCCTPOUCTB. ITU JIaHHbIE TOBOPSIT O BayK-
Hocty npuMeHeHust KBT /11 mmaliueHTOB C BbIpa)kKeH-
HOM CTereHbl0 HeraTUBHBIX pacCTpocTB. HekoTopbie
aBTOPbI OTMevatoT MeHbLIMH 3¢ ekt Bo3aelictBusi KBT
Ha HeraTWBHbIE CUMITTOMbI 1IM30()PEHUH TIPY COXPaHsi-
IOLLIeICS y TTaLeHTa OCTPOThI POAYKTUBHOW — rajuTio-
L[UHaTOpHO-OpenoBoii cummnToMatyky [19]. TTokasaHo,
YTO BO3/elCTBUE Ha HETaTUBHYI0 CUMITTOMATUKy METO-
nmamu KBT, nsHauaibHO (OKyCUPOBaHHBIMU Ha yMeHb-
IIeHre TIPOyKTUBHON CUMITTOMaTUKH, He UMeeT J10-
crarouHoro 3¢ deKra, ¥ Takoe BO3/eHCTBUE TpeOyeT
BbIpabOTKY crieli(pruecKUX TeXHUUeCKUX TTPUEMOB.
B psizie paboT aBTOpamu MoKa3aHo, UTO UH/MBH/yaTbHast
TICUXOTeparieBTUUecKasi TIoMolIs 0OHapyKuBaeT Oosee
BBICOKY0 3((eKTUBHOCTb, HeXXesu rpyrmosas [11].

AKTya/IbHOCTb CeMeHHbIX BMelllaTe/IbCTB B jieue-
HUU 130 PeHNUH OTpeesTOTCS 3HAUUTeTbHOW POJIBIO
CeMelHOU Cpe/ibl B TI/laHe ee BAWSHUS Ha TeUeHUH U 1C-
x0/pl n30dpenry, OHY BK/TFOUAIOT B Ce0st OOJIBIITYIO
IPyTIy MCUXOTeparneBTHYeCKUX, 0Opa3oBaTeIbHBIX
Y TI0BeJileHueCKUX MeTozioB. C TTIOMOII[bI0 CeMeNHbIX
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BMeIIIaTe/IbCTB PeIIatoTCs TICUX000pa3oBaTe/ibHbIe
3a/1auu, IPOM3BOAUTCST 0OyUyeHre HaBbIKaM 3 heKTHB-
HOT'O ME>X/IMYHOCTHOTO B3aMMO/IeCTBYs, ITpeozoie-
HUSI KOMMYHHKAaTUBHOUW OTTOPOKEHHOCTH. B 3ajaun
CceMelHOM MCUX0Teparuu 1 MCUXOKOPPEKLIMU TaKxKe
BXOZIUT aHa/IN3 BHYTPHUCEMEUHBIX OTHOLIIEHUM O0/TbHO-
ro, ToCJIeyolljee pelieHre pobieM B3auMo/eHCTBUS
MeX/y u/leHaMHu CeMbH, 00yueHre aHTUKPU3UCHOMY
NoBeZleHHt0. B 3TOM KOHTEKCTe «CeMbsi» BKJIOUaeT
He TO/bKO PO/ICTBEHHUKOB, a JItoflel, KOTOpble UMEIOT
3HAUMTE/IbHYIO0 SMOLIMOHAIBHYIO CBSI3b C OOTBHBIMU
mm3odpenueit. [lucdyHKIMOHATbHBIE OTHOIIIEHUS
B CeMbe MOTYT SIB/ISITbCSI OIHUM K3 Ba’KHbIX ()aKTOPOB
TIPeAMCIIO3ULIMY K peLuuBy mm3odpennu [17, 20, 21].

B MHOrounceHHbIX UCC/IeJOBaHUSIX CeMelHble
BMelllaTe/IbCTBA M0Ka3a/id yMeHbIlIeHne uucia 000-
CTPEHMH U MOBTOPHBIX TOCMUTAMN3AUN OOTBHBIX
mm3odpeHrel, a Takxe yaydllieHde COIfUaabHOTO
(YHKLIMOHMPOBAHKS 1 KaueCTBa )KW3HU KaK CaMuX Ia-
L[UEHTOB, TaK U MPe/ICTaBUTeel ero G/IM3KOro OKpYysKe-
Hus. [22—24]. OnocpejoBaHHO uepe3 HOpMaU3aliyio
BHYTpPHCEMeHHON cuTyaluu 60/ibHOTO 1ru30dpeHneit
ceMeiiHble BMelllaTe/IbCTBa B OT/|e/IbHOCTU UJIU B CO-
YeTaHWH C JPYTMMH MCUXO0TepareBTHYe CKUMU MOX0-
[laMH [IeMOHCTPUPYIOT yMeHbllIeHHe BbIpDaKeHHOCTH
HEeraTUBHBIX CUMIITOMOB [25].

OOyueHue coMa/IbHBIM HaBbIKaM. HecmoTpst
Ha TO, UTO B OCHOBe 00yueHHs COIMaIbHbIM HaBbIKaM
JIeXXUT TI0BeJleHUeCKasi Tepariisi, B psifie UCC/ieJOBaHUMN
JlAaHHBIN BUJ, TPEHUHT-TePariy BbIJESIOT OTAeIbHO
B pSAY C APYTUMHU T10JX0/laMU [ICUXO0Teparyu Mmn30¢-
peHuu. JTO CTPYKTYPUPOBAaHHOE UHIMBU/yaIbHOE U/
IPYIIIIOBOE BMeLlaTe/IbCTBO, HallpaB/IeHHOe Ha I10BbI-
LIeHre COLMATbHOM 3 (PEeKTUBHOCTU MyTeM JleTaTbHOM
OLIeHKU Y aHa/M3a NoBe/leHus NaleHTa, MoCTaHOBKU
Lie/iv, MOZie/TMpOBaHre U (YOPMUPOBaHUS COLIMATbHbIX
HaBBIKOB IyTeM MO3UTUBHOIO NoAKperieHus. Takoe
BMeILIaTe/IbCTBO OLIEHUBAET Psii MEXX/TMUHOCTHBIX U CO-
[Ma/IbHbIX HABBIKOB, KOTOPBIE Mal[eHTbl 00HAPY KUBAIOT
B Pa3/IMUHbIX )KU3HEHHBIX CUTYaLUsIX, U Jajiee repexo-
JIUT K TDEHUPOBKe BepbasibHOr0 ¥ HeBepbabHOTO 00-
meHust. Kpome 3toro, oOyueHre comyaibHbIM HaBbIKaM
MOXKeT BK/TI0YaTh 00yueHre HaBbIKaM He3aBHCHMOTO
MPOXKMBAHUS U KacaTbCs pPelleHus TTOBCeJHEBHbIX,
PYTHHHBIX 3az1a4 [21, 26].

PSYCHIATRY

OOyueHue CcolMa/TbHBIM HaBbIKaM MOMOTaeT 00J/1b-
HBIM IM30¢peHrell BeipaboTaTh Hanboee afleKBaTHbIE
1oBe/leHUeCKHe NMaTTepHbl B pa3/IMUHbIX COLMAIbHBIX
CUTYyaLUsIX, CTIPABJISITHCS C TIOBCETHEBHBIMU 3a/lauaMH,
BOCCTaHOBUTB YBEPEHHOCTH B cee, YTyUIlUTh KauecTBO
COIMa/IbHOTO (PYHKI[MOHHMPOBaHUs B 1e/ioM [21, 26].
[To faHHBIM O/IHOTO MeTaaHa/u3a, NpsiMble CPaBHEHUS
Pa3/IMUHBIX BMeEIIaTeIbCTB MOKa3asiu, uTo o0yueHue
colMaibHBIM HaBbIKaM 6Oosiee 3(hPeKTHBHO UMEHHO
B OTHOIIIEHUM HeraTUBHBIX CUMIITOMOB [26].

HexoTtopble jaHHbIe CBU/IETEbCTBYIOT O TOM, UTO
TepareBTUUEeCKHe MPOTpaMMbI, coueTaroiye B cebe
HECKOJIbKO BH/IOB BMeILIaTe/IbCTB, M03BOJISIOT JOCTUUb
JyUIlKX pe3yasratos [17].

Kpowme BbIOpaHHBIX HAMU TTCHXOCOLIMA/IbHBIX BMe-
I1aTe/TbCTB, IPUMEHSTIOIIUXCS /17151 KOPPEKI[UH Hera-
THBHOM CUMIITOMAaTHKH, B IUTepaType Haubosiee 4yacTo
OCBeIL[Al0TCS U HEKOTOPbIe IpyTHe: TICHXo00pa3oBaHue,
KOTHUTHBHAs peMeJuaLiyisi, apT- U My3bIKOTeparusi, Te-
panusi TPYAOM U 3aHSITOCThIO, JieueOHast PU3KyIBTYPa,
ZIpyTue BUbI KOHCYbTHPOBaHus [17, 18, 26].

BbiBogbl

Hamu O6bu1a paccMOTpeHa TOJIBKO YaCTh MCHUX0CO-
1MaJIbHBIX BMeEIIIaTe/TbCTB, TT0Ka3aBIINX CBOO 3(dek-
TUBHOCTB TTPU BO3/I€HICTBUM Ha HETaTUBHBIE CUMITTOMBI.
Orpanunuenust 0630pa CBsi3aHbI C HEBO3MOYKHOCTBHO OL1e-
HUTb B UCCJIE/IOBAaHUSIX PA3HUITY BJIMSIHUS 9TUX KOPPeK-
LIMOHHBIX Mep Ha CyOZiloMeHbl HEraTUBHOM CHMITTOMa-
THUKH — KCIPECCUBHOTO ¥ MOTMBALIMOHHOTO, a TaKKe
pa3HUITY BO3/IeMCTBUS Ha TIEPBUYHYIO U BTOPUUHYO
HeraTUBHYIO CUMNTOMATUKy. CiieiyeT UMeThb B BULY,
YTO B UCC/Ie/JOBAHUSX MMALMeHThI TAKXKe TIOyYasid pas-
JIMYHOE MeIMKaMeHTO3HOe JieueHre, KOTOpPOe TakxXe
MOTIJIO YMEHBIITMTL HETaTUBHYIO CUMITTOMATHKY. J{o cux
TOp BO MHOTHUX TO/IX0/IaX BIMsTHUE HeMeIUKaMeHTO3-
HBIX METOZIOB JIeUeHHsI Ha HETAaTUBHYIO CUMITTOMATHKY
paccMaTpyBaeTCsi KaK BTOPUUHBINA pe3ysibTaT JiedeHust
TICUXOTUUECKOW CUMITTOMaTHKU. [IcuxoreparieBTHye-
CKHe MeTO/IbI JIeueHHs] UMEIOT MOJIOKUTe TbHBIN 3 deKT
y OONBbHBIX MM30(peHuel ¢ peobajaHeM B KITMHU-
yeCKOlM KapTHUHe HeraTuBHOW CUMITOMATHKU, OIHAKO
He TOJTHOCTBIO Y/IOB/IETBOPSIIOT 3aIpOCaM K/IMHUKU
Y COL[MYMa Ha KauecTBO ux peabuwmuraiyu. CreoBa-
TeIbHO, Ha COBPEMEHHOM 3Tarle TO/IbKO UX COUeTaHUe
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¢ icrxocapMakoTeparvieii Harboree MOTHO PeLaeT Ty
C/IOKHEMIIIYO 3aJjauy MCUXUaTPUK, OHAKO METO/IbI I1CH-
XOJIOTMYeCKOTO JieueHusi 60/bHBIX [TM30()PeHNIeCKOro
CreKTpa UMeIOT 3HAYUTe/bHBIN He PaCKpbIThIN MOTeH-
L[as1 ¥ TpeOyIoT Jja/IbHeNIIero nogpoOHOTro U3yueHusl.
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Advisable including glucosaminylmuramyldipeptide
in Helicobacter pylori therapy: experience of ten-year investigation

M.R. Konorev', S.V. Guryanova*?’, E.N. Tyshevich’, R.A. Pavlyukov’, O. Yu. Borisova*

Vitebsk State Medical University, Vitebsk, Belarus
2Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry RAS Moscow, Russian Federation
3Peoples’ Friendship University of Russia (RUDN University), Medical Institute, Moscow, Russian Federation
“Moscow Research Institute of Epidemiology and Microbiology named after G.N. Gabrichevsky,
Moscow, Russian Federation

Abstract. Helicobacter pylori infection is a common bacterial infection in humans and is associated with peptic ulcer disease
and chronic gastritis. The presence of natural resistance to some antibiotics in bacteria, as well as the appearance of primary and
secondary resistance to antibacterial agents, complicates treatment and determines the search for new methods of therapy. The aim
of this study was to evaluate the efficacy and safety of 10-year complex treatment of patients with duodenal ulcer associated with
H.pylori, 136 patients (96 men, 40 women; mean age 45.8 + 14.8 years; 18-65 years). H.pylori was determined morphologically
and by rapid urease test one day before the start of therapy, after 1, 6, 12 months, 2 years, 5 and 10 years. Patients of the first
group received basic therapy: omeprazole 0.02 g 2 times a day, clarithromycin 0.5 g 2 times a day, amoxicillin 1 g 2 times a day,
for 10 days (OCA group 1; n = 98). Patients of the second group, in addition to the basic therapy, took 1 mg per day drug Licopid
(group 2 OCAL; n = 38). At the 1st stage of the clinical study, 130 patients completed eradication therapy. Tracking completeness
was 96 %. The frequency of H.pylori eradication after per protocol treatment: OCA — 83 % (95 % CI: 75 %-91 %), OCAL - 97 %
(95 % confidence interval (CI): 92 %-100 %). The incidence of adverse reactions after treatment (per protocol): OCA — 26 %
(95 % CI: 17-35 %; nausea; n = 24), discontinued treatment — 5 % (95 % CI: 0.8 %—10 %; diarrhea; n = 5); OCAL — 3 % (95 %
CI: 0.01 %8 %; nausea; n = 1), all were treated. Taking the drug Licopid 1 mg (glucosaminyl muramyl dipeptide, JSC Peptek,
Russia) as part of complex therapy contributed to the elimination of H.pylori and the absence of relapses for 2 years. Observation
of patients in the next 5 and 10 years also showed the advantage of including the immunomodulator in therapy: a significant
15 % decrease in H.pylori reinfection (P <0.05), a 23 % decrease in the frequency of gastrointestinal adverse reactions (P<0.01),
compared with a 10-day standard triple regimen without immunomodulatory therapy with glucosaminylmuramyl dipeptide.
When using several antibiotics in H.pylori eradication therapy, not only pathogenic, but also commensal microorganisms are
destroyed, the waste products of which are vital and maintain immune homeostasis, including through the NOD2 receptors
of innate immunity. The effectiveness of the complex therapy of H.pylori infection can be explained by the fact that the drug
Licopid compensates for the signal for innate immunity receptors that is missing due to the absence of commensals, providing
an adequate immune response and preventing chronicity and recurrence of infection.

Key words: duodenal ulcer, Helicobacter pylori, Licopid, glucosaminyl muramyl dipeptide, eradication, recurrence,
reinfection, immunomodulatory therapy
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Llenecoo6pa3HOCTb BK/IIOUYEHUA MIOKO3aMUHUWIMYpaMungunenTuga
B Tepanuto Helicobacter pylori: onbIT gecaTuneTHero HabnogeHus

M.P. Konopes', C.B. I'ypbanoBa®®, E.H. Teimesuu!, P.A. ITaBmokos’, O.FO. Bopucosa*

'Burebckuii rocyapCTBeHHBIN MeAULMHCKWI yHUBepCHTeT, I. Butebck, Benapycs
2 degepasbHOE rOCYAAPCTBEHHOE GFOIKeTHOE YUpeXeHHe HayKu «IHCTUTYT GroopraHnve KO XUMUM VM. aKaJleMHKOB
M.M. Illemsiknza u FO.A. OBurHHUKOBa» PocCCHiickoi akafieMiu Hayk, . Mockea, Poccuiickas @eneparyist
3 depepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOe 00pa3oBare/ibHOe YUpeXXaeHue Beiciero obpasoBanust «Poccuiickuii yHuBep-
cuTeT Apy>XObl HApOJI0B» MUHUCTEPCTBA HAyKU U BhICIiero obpa3oBanus Poccuiickoii @enepatiyiv, MeAUIMHCKUIM UHCTUTYT,
. Mockea, Poccuiickas epepanys
4 MockoBckuit HUU snupemuonoruy u Mukpobrosnorun uM. [ H. 'abpuueBckoro, r. Mockea, Poccuiickast ®egepariys

Annotanus. Mndekuus Helicobacter pylori OTHOCUTCS K pactipoCTpaHeHHbIM OaKTepraibHbIM UH(EKLIMSAM ueioBeKa
Y acCOL[MMPOBAaHa C sI3BeHHOU 00J1e3HBIO0 U XPOHUUECKUM racTputoM. Hamuure y 6akTepun MpUPOAHOUN Pe3UCTEHTHOCTH K
HEKOTOPbIM aHTUOMOTHKAM, a TAKKe MOsIB/IeHHe TePBUYHON ¥ BTOPUUHOW YCTOHUMBOCTY K aHTUOAKTepUaIbHbIM CPe/ICTBAM
OCJIOXKHSIET JleueHHe U 00yC/IaBIUBaeT MOMCK HOBBIX CIIOCOOOB Teparuu. L]e/ibro HACTOSIIET0 UCC/Ie/[OBaHMS SBUIACh OIeHKa
s¢dexTrBHOCTH U Be3onacHoCTH 10-1€THEr0 KOMIUIEKCHOTO jieueHus 136 MaljueHToB C S3BOM JIBEHA/IL[ATUIIEPCTHON KUIIKH.
Ins upentudukanmu H.pylori B AByX Ipymiiax UCIOMb30Balu ObICTPBIN ypeasHbld TeCT U MOpP(OJIOruueCK1e UCCieloBa-
HUsl. DH/0CKONMUecKoe 0bciejoBaHue MPOBO/WIN 3a OJUH JleHb /10 Hauasa Tepanuu, uepes 1, 6, 12 mecsiues, 2 roza, 5 u
10 net. IareHThI IE€PBOM TPYIIIbI TPUHUMAIM 0Aa3UCHYIO TEPAIUIO: JBAXK/bI B CyTKH oMerpa3os 1o 0,02 1, K1apuTpOMULIUH
0,5 T 2 pasa B CyTKH, aMOKCULIW/UTMH 1 T 2 pa3a B cyTKH, B TeueHHne 10 aneli (1 rpynna OKA; n=98). [TaneHTs! BTOPOH
TPYMILI B IOTIOJIHEHKE K 6a3ucHoW Tepanuu B TeueHue 10 qHel mpuHUManu 1Mr B fieHb nipenapar JInkonwy (2 rpymmna
OKAJI; n=38). Ha 1-oM 3Tare KJIMHUYECKOTO UCC/Ie[JOBaHMsI 3aKOHUM/IM SpafuKalMoHHY0 Tepanuto 130 mauueHToB. ITos-
HOTa OTCJie)KMBaHUs cocTtaBuaa 96 %. Yacrora spaavkauu H.pylori mocne neyenust per protocol: OKA — 83 % (95 % [OU:
75 %-91 %), OKAJI — 97 % (95 % noBeputesbHbIN uHTEpBas (IM): 92 %-100 %). YacToTa pa3BuUTHs MOOOUHBIX peaKIvi
riocne yieueHus (per protocol): OKA — 26 % (95 % OU: 17-35 %; TourHoTa; n=24), npeKpatusiu jedenue — 5 % (95 % [AU:
0,8 %-10 %; muapes;; n=5); OKAJI — 3 % (95 % AU: 0,01 %-8 %; TomHoTa; n=1), BCe TpouLTH jeueHue. [Ipuem npemnapara
Jlukoruz, 1 mr (tiroko3amMuuuamypamuagunentis, AO Tlentek, Poccusi) B cOCTaBe KOMIUIEKCHOM Tepariu Crioco0CTBOBA
muMuHaIK H.pylori 1 OTCYTCTBUIO PEIUINBOB B TeueHwue 2 jieT. HaOofeHye 3a marnpieHTaMu B ocjeayomue 5 u 10 et
TakK’Ke 10Ka3aso MperuMyllecTBO BK/IIOUeHNs UMMYHOMO/Y/IATOPA B TeParuio: JOCTOBEPHOe CHIDKeHUe Ha 15 % penHbeKuyu
H.pylori (P<0,05), cHmwKeHre 4acTOTbl TOOOUHBIX peakuumii co ctopoHbl KKT Ha 23 % (P<0,01), mo cpaBHeHuto ¢ 10-Tu
[IHEeBHOW CTaHJAPTHOW TPOMHOM cxeMoi 6e3 UMMYHOMOZY/TUPYIOLLel Tepanuu TF0KO3aMUHUIMY paMuiaunentuaom. [Tpu
WCII0/Ib30BAHUU HECKOJIbKUX aHTUOMOTUKOB B 3Pa/IMKAL[MOHHON Teparuu H.pylori yHUUTOXKAIOTCs He TOJIbKO MaTOreHHbIe,
HO ¥ KOMMeHCa/lbHble MUKDOODPTaHU3MBI, TPOJYKTHI )KU3HEAeATeTbHOCTH KOTOPBIX SB/ISIOTCS )KU3HEHHO HeOOXOAUMBIMU U
TI0/I/1eP)KUBAIOT UIMMYHHBIN TOMeoCTa3, B ToM unciie uepe3 NOD2 perjeniTopbl BpOXKIeHHOTO UMMYHUTeTa. DPPeKTHBHOCTh
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KOMILJIEKCHOH Tepanuu uHdekimn H.pylori MoxeT ObITh 00bsICHEHA TEM, UTO TiperapaT JIMKOMU, KOMITeHCUPYeT HeJJ0CTato-
LW B CBSI3W C OTCYTCTBMEM KOMMEHCAJIOB CUTHAJ ISl PEeLieNITOPOB BPOXKAEHHOT0 UMMYHHTeTa, obecrieunBasi a/|eKBaTHBIN

UMMYHHBIN OTBET U IMPeIsATCTBYsS XPOHU3ALIMU U PELIUAUBUPOBAHUIO NHPEKIUH.
KoroueBnble c/1oBa: si3Ba /IBeHazLaTuiepcTHon kuiku, Helicobacter pylori, mikonuj, rFOKO3aMUHHAIMY PaMUJITUTTETITH,
Spa/iuKaLus, PeLU/uB, PeUH(EeKIHsI, IMMYHOMO/AY/UPYIOLIAs Tepartust

BKJ'la}.I dBTOPOB. ABTOPLI 3adBJ/ISIFIOT O PaBHOM BKJ/Ia/ie B TIOATOTOBKE CTAThbHU.

3asBieHHe 0 KOH(GUIMKTe HHTepeCcoB. ABTODBI 3asIB/ISIIOT 00 OTCYTCTBUM KOH(/IMKTA HHTEPECOB.

Jns yutupoBanusi: Konopee M.P., I'ypbsiHoga C.B., Tbiwesuu E.H., ITagokos P.A., Bopucoga O.FO. Llenecoobpa3HocTb
BK/IIOUeHMs1 [TTI0KO3aMUHIIMYpaMunarnentyza B Teparuto Helicobacter pylori: onbIT fecsatunetHero Habntogenust. / BectHrk
Poccutickoro yHuBepcuTteTa ipy»kK0ob1 HapogoB. Cepusi: Meauiuna. 2020. T. 24. No 3. C. 269—282. DOI: 10.22363/2313-0245-

2020-24-3-269-282

Since the identification of Helicobacter pylori in
1982, and much has been learned about this bacterium,
it remains one of the most common bacterial infection in
humans [1- 4]. The bacterium causes a diverse pathology
of the upper gastrointestinal tract from H.pylori-induced
gastroduodenitis and H.pylori-associated dyspepsia to
gastroduodenal ulcer, MALT lymphoma and gastric
cancer. This requires appropriate anti- Helicobacter
therapy [2, 5]. H.pylori eradication is a first-line therapy
for H.pylori-infected patients with dyspepsia (Kyoto
Global Consensus on Helicobacter pylori; Regulation 9).
H.pylori-infected patients should be offered eradication
therapy unless otherwise stated (Kyoto Global
Consensus on Helicobacter pylori; Regulation 17)
[5]. Eradication of bacteria is also necessary to control

complications and reduce the number of relapses of
gastroduodenal ulcer associated with H.pylori infection.
The clinical effect of successful H.pylori eradication is
manifested by a sharp drop in the recurrence rate of this
disease after elimination of the bacterium [6].

The presence of natural resistance to some
antibiotics in bacteria, as well as the appearance of
primary and secondary resistance to antibacterial agents,
complicates treatment and determines the search for
new methods of therapy. This is reflected in current
international guidelines for H.pylori eradication, which
presents not only the first-line treatment regimens,
but also various other treatment regimens taking into
account the clarithromycin-resistant H.pylori strains in
the region (Table 1).

Table 1

Recommended regimens for eradication of Helicobacter pylori (Consensus Ma-Astricht V, 2017) [2]

Standard triple therapy: PPI + clarithromycin + amoxicillin (10—14 days)

Standard quadrotherapy with bismuth: PPI + tetracycline + metronidazole + de-nol (10—14 days)

Sequential therapy: 5—7 days — PPI + amoxicillin, then 5—7 days — PPI + clarithromycin + metronidazole / tinidazole

Concomitant therapy or quadrotherapy without bismuth: PPI + amoxicillin + clarithromycin + metronidazole / tinidazole (10—14 days)

Hybrid therapy: PPI + amoxicillin 14 days + from 8 to 14 days — clarithromycin + metronidazole / tinidazole

First line starting circuits: standard triple therapy, standard bismuth quadrotherapy

Note: PPl is a proton pump inhibitor.
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Tabnuya 1

PekoMeHgyeMble cxeMbl ans apagukauum Helicobacter pylori (Koncencyc Maactpuxt V, 2017 r.) [2]

CraHfapTHas TpoiiHasi Tepanusi: UMM + knapuTpoMULUUH + amoKeuumunnud (10—14 gHeit)

CTaHfapTHasi KBagpoTepanus ¢ BucMyTom: UMM + TeTpaumknuH + MeTpoHuaason + fle-Hon (10—14 pHeit)

MNMocnepoBaTenbHas Tepanua: 5—7 gHein — UMMM + amokcuumnnux, 3atem 5—7 gHei — UMM + KnapuTpOMULIMH + MeTpoHugason/
TUHUAA30N

ConyTcTBytoLLaa Tepanus uam KeagpoTtepanus 6e3 sucMyTta: UMMM + aMOKCULMANUH + KNapUTPOMULIMH + METPOHNAA30N/TUHUAA30/
(10—14 gHeir)

m6puaHas Tepanus: UMM + amokenuunnuH 14 gHeit + ¢ 8 no 14 AeHb — KNApUTPOMULMH + METPOHUAA30//TUHNAA3O0N

CTapToBble CXxeMbl MEPBOM NNHWUU: CTaHAAPTHasA TPoWHasA Tepanusi, CTaHAapTHasA KBajpoTepanusi C BUCMYTOM

Quadrotherapy for the CIS countries

Quadrotherapy for the CIS countries (taking into
account the growth of H.pylori resistance to antibiotics
and the presence of fast metabolizers (60-70 %) in the
population of the Russian Federation; Megraud Francis
“Approaches to the treatment and diagnosis of H.pylori.
European Register data” 2015) includes Omeprazole
0.02 g x 3 times a day, Amoxicillin 1.0 g x 3 times a
day, Josamycin 1.0 g x 2 times a day, De-nol 0.24 g x
2 times a day. The duration of therapy is 10-14 days.

Measures to increase the effectiveness of standard
triple therapy taking into account the growth of
H.pylori resistance to antibiotics (Recommendations
of the Russian Gastroenterological Association, 2018):
Omeprazole 0.04 g x 2 times a day, Clarithromycin
0.5 g x 2 once a day, Amoxicillin 1.0 g x 2 times a
day, De-nol 0.24 g x 2 times a day. The duration of
therapy is 10-14 days. Addition to the standard triple
therapy of probiotic strains of Bifidobacterium and
Lactobacillus [7].

It is very difficult to reach H.pylori eradication.
In most patients, a year after successful eradication,
reinfection of H.pylori occurs within the next 10
years [8, 9]. In the Russian Federation and countries
of Eastern Europe, H.pylori reinfection exceeds 5 %
per year, in Western Europe and the USA - less than
3 % per year [3, 10]. In order to optimize standard
therapy different approaches are investigated, for
example the usage of probiotics [2, 11, 12].

This is reflected in Provisions 9 and 10 of the
Consensus of Maastricht V [2], which are formulated
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as follows: certain probiotics are effective in reducing
gastrointestinal side effects caused by H.pylori
eradication therapy. Specific strains should only
be selected on the basis of proven clinical efficacy
(Consensus Maastricht V; Regulation 9). Certain
probiotics may have a beneficial effect on H.pylori
eradication (Consensus Maastricht V; Regulation
10). It is believed that probiotic strains, in particular
Lactobacillus, decrease the activity of bacterial urease,
the motility of H.pylori and the adhesion of H.pylori
to gastric epithelial cells [7].

The concept is formulated that the immu-
nomodulating effect plays a significant role in the
mechanism of antimicrobial action of pro-biotics [13].
The origin of the immunomodulator and its influence
on the mucosa are the main issues [14, 15]. It is
known that glucosaminyl muramyl dipeptide (GMDP)
modulate immune answer via NOD2 receptors and
YB1 protein [16, 17] and is effective in the therapy
of infections [18-20], allergy[21, 22], psoriasis [23],
correction of cytopenia [24] and microbiocenosis [25].
The positive effect of Licopid 10mg on the elimination
of H.pylori was investigated earlier [26, 27] correlates
with another dosage of this drug — 1mg.

During the first stage of this randomized
prospective comparative clinical study of the
effectiveness of H. pylori elimination in standart
triple therapy with addition of GMDP 1mg was carried
out. During the second stage of this investigation the
frequency of relapse and reinfection of Helicobacter
pylori was measured.
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Material and methods

This study was approved by the Ethics Committee
of the Vitebsk State Medical University (Vitebsk,
Belarus) and was carried out during 2000-2020 years.
Prior to the start of the study, informed consent was
obtained from all patients to participate in the study
and the processing of personal data.

The first stage of a prospective, randomized,
comparative clinical study was conducted to evaluate
the efficacy and safety of H.pylori eradication during
standard triple therapy with Licopid.

Inclusion criteria: the presence of H.pylori- as-
sociated duodenal ulcer (DU).

Exclusion criteria: patients using antibacterial
drugs less than a month before the start of eradication
therapy or FEGDS research.

Eradication therapy was performed in 136 patients
(96 men, 40 women; mean age 45.8 + 14.8 years
(mean £ SD; 18 - 65 years) with a duodenal ulcer
associated with H. pylori (Table 2). Patients were
divided by a randomized lottery drum method into 2
groups according to treatment protocols: omeprazole
0.04 g / day, clarithromycin 1 g / day, amoxicillin 2 g
/ day for 10 days (OCA; n = 98); omeprazole 0.04 g
/ day, clarithromycin 1 g / day, amoxicillin 2 g / day,
Lycopid 0.001 g/ day for 10 days (OCAL; n = 38).

Table 2

Patient profile

Omeprazole 0.04 g / day

Clarithromycin 1 g / day 98 69 29 48,3+ 14,2 87+39
Amoxicillin 2 g / day

Omeprazole 0.04 g / day

Clarithromycin 1 g / day 38 27 11 37.2+143 83+39
Amoxicillin 2 g / day ! ! ! ’
Lycopid 0.001 g / day

Total 136 96 40 458 + 14,8 8,6 +4,1
Tabnuvya 2

Omenpason 0,04 r/cyT

AMOKCULUMANWH 2 r/cyT

KnaputpomuuuH 1 r/cyt 98 69

29 48,3 +14,2 87+39

Omenpason 0,04 r/cyt
KnapuTtpomuumH 1 r/cyt
AMOKCULUMANWH 2 r/cyT

Nukonug 0,001 r/cyT

11 372+143 83+39

Bcero

136 96

40 458 + 14,8 8,6+4,1

The study completed 130 patients. Six people
(4.4 %) were excluded from the general group (5
people from the OCA group and 1 person from the
OCAL group) due to the lack of data on the diagnosis
of H.pylori or the cessation of medication. The
completeness of tracking was 95.6 %.

MICROBIOLOGY

In the second stage were included 113 patients
aged from 18 till 65 which successfully passed first
stage (44.1 + 13.5 years, 81 men and 32 women).

Over 10 years, 11 people (9.7 %; 95 % CI: 4.2-
15.2 %) were excluded from the general group due
to the refusal of repeated endoscopic examinations
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with the diagnosis of H.pylori (8 people) or on their
own desire (3 people). The completeness of tracking
up to 2 years was 108 (95.6 %; 95 % CI: 91.8-99.4 %)
people, from 2 to 5 years old - 104 (92.0 %; 95 % CI:
87.0 -97.0 %) of a person, from 6 to 10 years old - 102
(90.3 %; 95 % CI: 84.8-95.8 %) of a person.

In a randomized trial 113 patients had the following
treatment: 0.04 g omeprazole, 1.0 g clarithromycin, 2.0
g amoxicillin per day dyring 10 days (group OCA ;
n=77). patients from the the second group received 0.04
g omeprazole, 1.0 g clarithromycin, 2.0 g amoxicillin
and 0.001 g Lycopid per day (group OCAL ; n = 36).

The tissue investigation of the duodenum was
carried out by standard systematization and methods
[28, 29]. To identify areas of gastric metaplasia (GM)
of duodenum, an additional staining of histological
sections of the mucous membrane of duodenal ulcer
was performed with Chic -alcian blue (Serva) pH 1.0
and 2.5 [30].

Intestinal metaplasia and all cell- and tissue-
morphologic characteristics were assessed using a visual
analogue scale [31-33] according to the histological
section of the Houston modification of the Sydney
classification.

During the histological examination of the duodenal
mucosa standard indicators were taken into account
[30, 34]. Diagnostics of H.pylori was carried out
by Romanovsky-Giemsa stain; assessment using a
standard visual-analogue scale [35] and a quick urease
test (standard test systems Jatrox®-Hp-Test, Rohm
Pharma, Germany; HELPIL® and AMA RUT Pro®,
LLC “AMA?”, Russia) [36].

For statistical processing the program «STATISTICA
10.0» and t-test were used. If the distribution of the

variable was not normal, the Shapiro-Wilk test was
used. The Mann-Whitney U-test was used to evaluate
the differences between two independent small samples
by the level of the trait, measured quantitatively. Patient
age was presented as mean + standard deviation (SD). P
levels <0.05 were considered significant [37].

Results and its discussion

The results of the first stage of a prospective,
randomized, comparative clinical study are represented
in the Table 3.

The frequency of H.pylori eradication depending on
the prescribed treatment (ITT) and the actual treatment
received (PP): OCA - 78.6 % (95 % CI: 70.4 % -86.8 %)
and 82.8 % (95 % CI: 75.1 % -90.5 %), OCAL - 94.7 %
(95 % CI: 87.5 % -100 %) and 97.3 % (95 % CI: 91.7 %
-100 %) respectively. The incidence of adverse reactions
(PR) depending on the prescribed treatment and the
actual treatment received: OCA - 24.5 % (95 % CI:
15.9 % -33.1 %) and 25.8 % (95 % CI: 16, 8-34.8 %;
nausea; n = 24), discontinued treatment - 5.1 % (95 %
CI: 0.7 % -9.5 %) and 5.4 % (95 % CI: 0.8 % -10.0 %j;
diarrhea; n = 5); OCAL - 2.6 % (95 % CI: 0.01 % -7.7 %)
and 2.7 % (95 % CI: 0.01 % -7.8 %; nausea; n = 1),
discontinued treatment - 0 %.

Reception of Lycopid 0.001 g / day during a 10-day
three-component anti-bacterial treatment significantly
increased H.pylori eradication by 16.0 % (according to
ITT) and 14.5 % (according to PP; respectively x2 = 3.87;
P =0.0492 and 2 = 4.0; P = 0.0455), with a significant
decrease in PR frequency by 2.5 % (according to ITT)
and 2.7 % (according to PP; respectively, x2 = 2.38;
P=10.0115 and x2 = 6.56; P = 0.0105) and the complete
completion of the course of therapy by all patients.

Table 3

Results of a prospective randomized comparative clinical study of the frequency of H. pylori eradication and adverse effects
depending on the prescribed treatment (stage I).

ITT 24,5 (15,9—33,1)
Omeprazole 0.04 g / day _ PP 25,8 (16,8—34,8)
Clarithromycin 1 g / day gg I,Ig ggg ggf_ggg)) stopped treatment
Amoxicillin 2 g / day 98 ’ ! ’ ITT 5,1 (0,7—9,5)

PP 5,4 (0,8 %-10,0)
Omeprazole 0.04 g / day _
Clarithromycin 1 g / day 38 ITT 94,7 % (87,5—100) Il;r; 5? ((88:_35))

Amoxicillin 2 g / day 37 PP 97,3 % (91,7—100) A ’

stopped treatment- 0

Lycopid 0.001 g / day 38
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Tabnuya 3

PesynbTaThl NPOCNEKTUBHOIO PaHAOMU3UPOBAHHOTO CPAaBHUTENbHOIO KJIMHUYECKOro UCC/Ie0BAHUS YacTOTbl dpafuKaLmm
H.pylori n no604HbIX peakuuil B 3aBUCUMOCTM OT Ha3HauYeHHoro nieyenus (I atan)

ITT 24,5 (159-33,1)
Owmenpa3zon 0,04 r/cyT _ PP 25,8 (16,8—34,8)
KnaputpoMuumH 1 r/cyt gg IIIII ggg ggf_ggg)) npexkpaTunun neyeHune
AMOKCULMANWH 2 r/cyT ! ! ! ITT 5,1 (0,7—9,5)
PP 5,4 (0,8 %-10,0)
Omenpason 0,04 r/cyT —
KnaputpomuuuH 1 r/cyT 38 ITT 94,7 % (87,5—100) Iggg;’ ((8811_;;))
AMOKCULMINUH 2 r/cyT 37 PP 97,3 % (91,7—100) npeK aT;/IﬂVI ;1eueH'Me —0
JNnkonug 0,001 r/cyt pexp

After 1 months (end of stage 1 of the study) after
eradication therapy, according to the morphological
method and rapid urease test, H.pylori was absent
in the stomach and in the sections of the mucous
membrane of the mucous membrane of the duodenal
bulb in all patients included in the next phase of the
clinical study (table 4).

Relapse of H.pylori infection 6 months after per
protocol treatment: OCA - 3.9 % (95 % CI: 0.01-8.3 %;
n = 3), OCAL - 0 %. Relapse of H.pylori infection 1
year after per protocol treatment: OCA - 5.2 % (95 %
CI: 0.2-10.2 %; n = 4), OCAL - 0 % (Table 4). As
follows from the results of the study, GMDP eliminates
H.pylori during 12 and 24 months and was decreased
after 5 and 10 years.

Table 4
Diagnosis of H. pylori after 1 months, 6 months, 1 year, 2 years, 5 years and 10 years after treatment
Helicobacter pylori
Groups
n 1 months 6 months 1 year n 2 years n 5years n 10 years
OCA 77 - 3 4 72 9 68 13 67 23
OCAL 36 = = = 36 = 36 1 35 2
Ta6nmya 4
AunarHocTtuka H.pylori yepes 1 mecsiua, 6 mecsiLeB, 1 rog, 2 roaa, 5 net u 10 net nocne nevyeHus
Helicobacter pylori
Ipynnbl
n 1 mecsy 6 MecsiLeB 1roa n 2roga n 5 net n 10 net
OKA 77 - 3 4 72 9 68 13 67 23
OKAJ 36 = = = 36 = 36 1 35 2

MICROBIOLOGY
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The frequency of H.pylori reinfection 2 years
after per protocol treatment: OCA - 12.5 % (95 %
CI: 4.8-20.2 %; n = 9), OCAL - 0 %. The frequency
of H.pylori reinfection 5 years after per protocol
treatment: OCA — 19.1 % (95 % CI: 9.7-28.5 %;
n=13), OCAL-2.8% (95% CI: 0, 01-8.3 %; n =
1). The frequency of H. pylori reinfection 10 years
after per protocol treatment: OCA — 34.3 % (95 %
CI: 22.8-45.8 %; n = 23), OCAL - 5.7 % (95 % CI:
0, 01-13.5 %; n = 2; Table 3). Thus, in patients taking
Licopid at a dose of 1 mg per day together with anti-
Helicobacter pylori therapy (the OCAL group), there
was no H.pylori reinfection 2 years after per protocol
treatment compared to the 10-day three-component
treatment protocol without Lycopid. At the second stage
of the study, it was also found that patients who took
Licopid at the above dose together with three-component
anti-bacterial therapy (OCAL group) had a significantly
low frequency of H. pylori reinfection for 5 years (x2 =
4.33; P=0.0375) and 10 years (x2 = 6.73; P = 0.0095).

The choice of patients with localization of an ulcer
in the duodenal bulb (duodenal ulcer) as participants in a
clinical study was based on the fact that, with duodenal
ulcer of onion localization, a maximum degree of
contamination of H.pylori gastric mucosa was observed
(99.0 %) [38] and sections of gastric metaplasia of the
mucous membrane of the duodenal bulb (87.8 %) [39].

The choice of Licopid as an immunomodulator
therapy in the 10-day H.pylori eradication scheme
was consistent with the concept of an “ideal” immu-
nomodulator and was based on three main criteria,
according to current scientific research data [40]:

The first criterion includes the presence of
N-acetyl-glucosaminyl-N-acetylmuramyl dipeptide.
One of the reasons for the ineffectiveness of eradication
therapy is the transition of H.pylori to metabolically
inactive forms (coccoid and U-form) that are
resistant to antibiotics. It was previously shown that
glucosaminyl muramil dipeptide promoted the release
of Mycobacterium tuberculosis from the dormant form,
which, apparently, determines the effectiveness of
Licopid therapy [41]. Similarly, it was previously shown
that NOD1 and NOD?2 receptor activation promotes the
elimination of H.pylori [42, 43]. The active substence
of Lycopide, N-acetylglucosaminyl-N-acetylmuramyl
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dipeptide (GMDP, glucosaminyl muramyl dipeptide),
is the main complete repeating structural unchanged
fragment of the cell wall of almost all known bacteria,
a ligand of NOD?2 receptors.

According to the second criterion for “ideal”
immunomodulator it is necessary to activate immune
system through T helper 1 lymphocytes. It was shown
that activation immune answer through T helper
1 lymphocytes is essential for successful treatment
H. pylori [44-47]. GMDP fully complies with the second
criterion - its influence on the balance T helper 1/ T
helper 2 shift towards T helper 1 has been proven
[21, 22, 48].

By the third criterion an “ideal” immunomodulator
has a bacterial, probiotic origin. According to Regulation
9 of Working Group 5 (Consensus Maastricht V) [2] and
based on 14 meta-analyzes of RCTs (2007-2019) [49—
62], which combined 259 RCTs with 41727 patients,
the addition of Lactobacillus strains optimizes therapy
and decreases adverse effects.

These meta-analyzes found that specific strains
of Lactobacillus or several probiotic strains increase
eradication of H.pylori by 8.1 % and reduce the number
of adverse reactions when using the probiotic 14 days
before eradication therapy or during eradication therapy.
Bifidobacterium and Saccharomyces boulardii did not
affect the level of eradication during anti- Helicobacter
therapy [58, 62]. The use of specific strains of probiotics
(Lactobacillus bulgaricus, Lactobacillus acidophilus,
Lactobacillus casei DN-114001, Lactobacillus gasseri,
and Bifidobacterium infantis 2036) during eradication
therapy can be considered as an option to increase
the level of H.pylori eradication, especially when
the antibiotic is not effective [63, 68]. The effect of
probiotics on the reduction of adverse reactions during
eradication therapy has been proven [62]. A significant
increase in the eradication of H.pylori by 17 % was
found using mainly specific strains of Lactobacillus.
When multicomponent probiotics were used as adjuvant
therapy, eradication increased by only 2.8 % [54].
Monotherapy with probiotics using specific strains of
Lactobacillus led to significant (P <0.001), compared
with placebo, eradication of H.pylori in 16 % of patients,
using multicomponent probiotics (which included
Lactobacillus strains) in 14 % of patients [63].
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Interestingly, that GMDP was for identified the
first time as a fragment of Lactobacillus bulgaricus
cell wall [64] and thus its beneficial effect in H.pylori
therapy is consistent with the data of the above studies.

Based on the data obtained, it can be concluded
that therapy with the immunomodulator Licopid in
a 10-day H.pylori eradication scheme demonstrated
an encouraging result. GMDP maintaines the long
term (2, 5 and 10 years) eradication of H.pylori in
100 %, 98 % and in 95 % of cases. The reinfection of
H.pylori after 5 years of the treatment is observed in
32 %-91,4 % cases [8, 9, 65]. Thus, the method for
optimizing H. pylori therapy proposed in this research
is in demand and has practical significance.

Conclusions

GMDP at a dose of 0.001 g per day during 10-day
three-component anti-Helicobacter therapy significantly
increased H.pylori eradication by 16 % (according to
ITT; x2 = 3, 87; P =0.0492) and by 14.5 % (according
to PP; x2 = 4.0; P = 0.0455), with a significant
decrease in the frequency of adverse reactions from
the gastrointestinal tract by 2.5 % (according to ITT;
¥2 =2.38; P=0.0115) and 2.7 % (according to PP; x2 =
6.56; P = 0.0105) and the completion of the course of
therapy by all patients. GMDP maintain the absence of
H.pylori in 100 % during 2 years, in 98 % after 5 years
and in 95 % after 10 years after treatment.

Triple antibiotic eradication therapy of H. pylori,
eliminates both pathogenic and commensal
microorganisms, the waste products of which are
vital and maintain immune homeostasis, including via
NOD?2 receptors of innate immunity. The success of the
complex H.pylori eradication treatment can be explained
by the compensatory effect of the GMDP for the missing
signal from commensals for innate immunity receptors,
providing an adequate immune response and preventing
chronicity and recurrence of the infection.
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TPEGOBAHUA K OOOPMJIEHUIO CTATEN

OpurvHaibHble CTaTbU JJO/DKHBI COZlepyKaTh Crie-
Jlyloll[Me pasjesbl: pe3loMe, BBeJeHHe, MaTepuaJibl
Y MeTO/[bl, Pe3y/bTaThl UCC/IeI0BaHMMA, 00CyKIeHne
pe3y/IbTaToB, BLIBO/IbI, (PMHAHCUPOBaHKE, BK/Ia/l aBTO-
POB, CITUCOK JIATEpaTyphl.

Wcnonwb3yetcst pepaktop Microsoft Word. IIpudt
Times New Roman. [Teuatb — uepe3 olviH WHTepBaJl.
HasBanue ctatby — mipu(t 14, )KUpHbIM, PONUCHbIE
OykBbl. [lanee yepe3 UHTepBAJI 110 LIEHTPY CTPOKH yKa-
3bIBAKOTCS UHULMA/IBI U (haMU/IUU aBTOpa (aBTOPOB)
mpudTom 14, xupHbiM (Harpumep, A.B. IBaHoB ?),
CTPOKOM HIDKe — TI0JTHBIe Ha3BaHUsI MeCTa PabOThI KaXK-
Jloro aBropa (YHUBEepCUTeT, MHCTUTYT), TOPO/a U CTPaHbI
mpudTom 14, mpsiMbIM, TPOCTHIM (Haripumep', Poccuii-
CKUI YHUBEPCUTET ApY>KObl HapooB, MockBa, Poccus?;
WHctutyT BoaHbIX pobsiem PAH, Mocksa, Poccus).

[Tepen TekCTOM CTaTbU MOMELAeTCsl pe3toMe Ha
PYCCKOM si3bIKe pudToM 14, npsimbiM. B HeM [J0/DKHBI
OBbITh KPaTKO OTPaXEeHbI CyTh MPOO/IeMbI (UeMy TOCBsI-
meHa paboTa), UCIo/b3yeMble MaTepUasbl U MeTO/bl,
OCHOBHBIE TIO/Ty4eHHbIe pe3y/abTathl. OObeM aHHOTa-
uun — okojo 200-250 cnoB. B KoHIe aHHOTaLMK
MPUBOJAATCS 5—8 K/HOUeBbIX C/IOB (C/JI0BOCOYETAHUMN).
3nech ke TMPUBOAUTCS MHQOPMALUsT aBTOpa, OTBET-
CTBEHHOTO 3a MepenucKy: (amMuiusi, UMs, 0TYeCTBO,
yueHasi CTeleHb, yUeHOe 3BaHHe, Ha3BaHUe U afipec
opranu3auuu, E-mail.

YkaxkuTe, noxainyicra, ugeHtupukarop ORCID
KaXkJoro aBropa (rmoapobxee TyT: http://orcid.org/),
u SPIN-kop eLibrary (mozpo6uee TyT: http://elibrary.
ru/projects/science_index/author_tutorial.asp).

Manee — TtekcT cTatbu 14 puQTOM NpsiMbIM yepe3s
1 uHTepBa.

CChBIIKY Ha LIUTUPYEMYIO JIUTePATypy MPUBOASTCS
B MOpsi/IKe UX LIMTUPOBaHMs, 3aK/IOUAlOTCs B KBaJpaT-
Hble CKOOKH 1 pa3MelaroTCs B KOHLIE TPeIJIOKEeHUs [0
3HaKa MpernyvHaHusl.

BBepeHue colepXUT 000CHOBaHKE 1M U 33]1a4,
a TaKk)Ke aKTyaJIbHOCTh MPOBEICHHOTO UCCIIEIOBAHUSI.

Marepuansl 1 MeTOJbI MOTYT COZIEPKaTh IO/A3a-
TOJIOBKH. J[J1 BceX CIONb3yeMbIX B paboTe peakTHBOB,
KUBOTHBIX, KIIETOUHBIX KYJIBTYpP H T.JI. HEOOXOIUMO
TOYHO yKa3bIBaTh MMPOU3BOAUTENCH H/HIIN UCTOUHUKH
TOJTy9deHHs (C Ha3BaHUSIMU CTPaHbI, (PUPMBI, HHCTUTYTA).
B MeauImHCKUX nccenoBaHusIX 00s13aTeIbHO YKa3biBa-
eTCsl yUpEXKICHHE, B KOTOPOM IIPOBOAMIOCH UCCIIEN0BA-
HUE, a TAK)KE YTO MCCIIE0BaHUE O0OPEHO 3THUECKUM
KOMHUTETOM COOTBETCTBYIOILLETO YUPEKIACHUS U Y BCEX
MAIMEHTOB MOIy4YeHO HHPOPMUPOBAHHOE COTTIacHe Ha
00paboTKy MepcoHaIbHBIX AaHHBIX. B 3Kcriepumen-
TaJIbHBIX UCCIIEIOBAHUSX C UCTIOIB30BAaHUEM SKUBOTHBIX
YKa3bIBACTCSI, YTO UCCIIEIOBAHNS TIPOBOAMIIH C COOMTIONE-
HUEM BCeX MPUHIIUIIOB, U3JI0KEHHBIX B KoHBEHIMH IO
3alIUTe I03BOHOYHBIX )KUBOTHBIX, HCIIOIb3YEMbIX IS
AKCIIEPUMEHTANBHBIX U Ipyrux neneit (r. CtpacOypr,
Opannus, 1986). O6s13aTennbHO YKa3bIBAIOTCS CTIOCOOBI
CTaTUCTUYECKOM 00pPaOOTKH JTaHHBIX.

Pe3ynbTaThl MOryT COZlep)KaTh I10/13ar0JI0BKH,
M3JIAraloT CYTh MPOBEICHHBIX UCCIIET0BAaHUI.

B pazgene O0cyx/jeHue IPOBOJAUTCS aHAIH3 10-
JyYEHHBIX TaHHBIX B COMOCTABJICHUU C JIaHHBIMH JTU-
TepaTypbl, HA OCHOBAaHUH KOTOPOT'O JEJIAI0TCS BBIBO/IBI
Y 3aKJIIOYEHHUS aBTOPOB.

Ecnu uccnenoBanne mpoBOAMIOCH P MOAJIEPKKE
IPaHTOB, TO 3TO 0053aTEIBHO yKa3bIBACTCS B pas/elie
DUHAHCUPOBAHUE.

B pa3znene Bkiag aBTopoB pa3bacHSAETCS XapakTep
y4acTus KaXJI0ro U3 aBTOPOB.

B pa3znene Konduimkt nHTEpecoB aBTOpHI 3asBIIs-
10T 00 OTCYTCTBHUW/HAJIMYNHU KOH(IUKTA HHTEPECOB.

[Tocre TekcTa cTatby yepe3 1 WHTEpBas MO LEHTPY
CTpaHULIBI 11071 3aro/IoBKOM «Bubémmorpaduueckuii
CHHCOK» TIPUBOJIUTCS CITUCOK LIMTUPYEMBIX B paboTe
JIUTepaTypHbIX NCTOYHUKOB B MIOPS/IKE UX LIUTUPOBaHKSI.
damuMY ¥ MHULKA/TBI aBTOPOB [IUTUPYEMBIX paboT, Ha-
3BaHUSI CTaTel, KHUT, U3/|aTe/IbCTBO, BbIXO/HbIE JAHHbIE —
keryieM 14, popmaTrpoBaHye — 10 IIMPHHE CTPAHULIBI.

JlutepaTypHble NCTOYHUKH Ha PYCCKOM SI3bIKe TIpeJ-
CTaBJISIIOTCS CJIeYHOIMM 00pasoM:
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Ansa cmameti. @amuiuu u UHUYUAAbI ABMOPOB
Kypcusom. Hassanue cratbu. HasBaHue xypHana. ['of,.
Howmep (Tom) Beintycka. Homep >kypHasa. CTpaHUILbI
Hayasia — KoHL{a cTaTtbU. Eciv HeT Homepa (ToMa) BbImy-
CKa, TO YKa3bIBaeTCsi TOJIbKO HOMeP >KypHara (IpsiMbIM
mprdTOoM).

Ana kHue. Damuiuu u uHUYUAAbl ABMOPO8 Kyp-
cueom. Hazeanue kauru. Mecro usganus: Ha3sanue
u3zarenbeTBa (6e3 KaBbruek). ['of w3ganust. Yucsio cTpa-
HUI]| B KHUTe (TIpsiMoii mpudT). [Tpumepsr:

IIpumepsr:

1. Paovixwa I'B., Cobones A.B., [hywuna 3.4. Bm-
SIHUE Pa3JIMYHBIX (hPaKTOPOB HA BApHAOEIIbHOCTh
puTMa cepria y OOJNbHBIX apTepHATLHOM THITeP-
tonuen. Tepanesrrueckuii apxus. 2007; 3:55-58.

2. Guzzetti S., Piccaluga E., Casati R. Sympathetic
predominance in essential hypertension: a study
employing spectral analysis of heart rate vari—
ability. J Hypertens. 2008; (6)9:711-717.

3. Cenuawunu P.H. ®u3nonorus IMMyHHOH CH-
crembl. M.: Memununa-3noposse. 2019. 360 c.

[anee NpUBOAUTCS Ha AaHIJIMMCKOM fI3bIKe T10J1-
HbII TIepeBO/i Ha3BaHUA CTaThu (KryieM 14, )KUpPHbIM
mpUGTOM, TI0 LIEHTPY CTPAHMULIbI, TPOMUCHBIMUA OyK-
BaMM), yepe3 MHTepBal — (aMHWINA U WHHUIHAAJIBI
aBTOpa (aBTOPOB), HWKE — MeCTO PadoThI, TOPOJ,
M CTPaHa KaXkJoro aBTOpa, NepeBo/| aHHOTALUH
Y K/IIOUeBBIX CJIOB TeMU ke LIpudTamMH, YyTO U Ha
pycckoM si3bike. [Ipyu HeoOXOAMMOCTM aHHOTALWSI Ha
AHIVIMICKOM si3bIKe MOXKeT ObITh pacmmpeHa. VgeH-
Th(rkatop ORCID yka3biBaeTcs /1S KaKI0r0 aBTopa.
Paznensi @uHaHcupoBanue (Study financing) 1 Bkiaj
aBTopoB (Author Contributions), KondumkT uare-
pecoB (Conflict of Interest Statement) Tak>ke ZIO/DKHBI
OBITH TIpe/ICTaB/IEHbI HA AHITIUHCKOM $I3bIKe.

3aTeM, MO L|eHTPY CTPaHULIbI 110/, 3ar0JIOBKOM
«References» cieryeT MOJHBIN TIepeBO/] Ha aHTTMHACKHMA
S3bIK BCEX [JUTUPYEMbIX B CTaThe JIATEPATYPHBIX UCTOUHH-
KoB. KypcrBOM Bbl/je/isieTcst Ha3BaHKe JKypHasia WK KHUATH:

1. Melero 1., Gaudernack G., Gerritsen W., Huber C.,
Parmiani G., Scholl S. et al. Therapeutic vaccines
for cancer: an overview of clinical trials. Nat Rev
Clin Oncol. 2014; 11:509-524.

Tabsuipl pa3meljaroTcs B He0OXOAWMOM MecTe
TEeKCTa U IeYaTatoTcsl pUGTOM, MO3BOJISIOLMM YATaTh
ux 0e3 3aTpyHEHUs], TIPU 3TOM Tab/Hila He T0/DKHA
BBIXO/JUTh Ha TIOJII U TepexXo[uTh Ha CJIeAYIOL[yI0
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cTpanully. bonbiive TabauIpl MOTYT ObITH pasme-
IIeHbI B TEKCTe Ha OT/Ie/IbHOM CTpaHMIle B abOOMHOMN
opueHTauun. O6si3aTe/IbHO YKa3bIBaTh HOMEP TaOIHUIIbI
U ee Ha3BaHMe Ha[| TaO/MIIel Ha PyCCKOM U aHTIMHCKOM
si3bikax. Kaxkziasi Tabnuija 10/pKHaA OBITE IPOHYMEpO-
BaHa. 3aro/ioBKU CTO/OIIOB U CTPOK B KaK/[0¥ TabsHL{e
TMIULLYTCS Ha JIBYX s13bIKaX — PYCCKOM U @HIVIMHCKOM.

PUCYHKM JI0/DKHBI OBITH BCTaB/IeHbI B TEKCT, UC-
TO/b3YsT TOMBKO PeJJaKTOPhI, Ha/|e)KHO COBMeCTHMbIe
¢ pegakropom «Word» (HOMep pUCYHKa, ero Ha3BaHWe
1 HeoOXOMMbIe TIOSICHEeHUS YKa3bIBaTh 00s13aTeTbHO
mpudTom 10 oz pucyHkoMm). Ha3BaHUsSI pUCYHKOB,
7iereH/ia v MOAMUCH K HUM TaKyKe TUIIYTCS Ha ABYX
sI3bIKaX — PYCCKOM U QHIVIMMCKOM.

B crvicke iuTepatyphbl JO/DKHBI ObITH ITPe/ICTaB/IeHbI
TOJIbKO LUTHPYeMBIe B CTaThe UCTOUHUKH. CIHCOK JIMTepa-
TyPbl B OPUTMHA/IBHOM CTaThe J0/DKeH BKJIFUaTh OKosI0 20
HCTOYHHKOB, B 0030pe /IUTepaTypbl — He JIMMUTUPYETCS.

BrisiBnieHue niaruara ujei v ruiarvara JJaHHbIX TIpo-
BOJIUTCS B paMKaX HayYHOTO peLieH3UPOBaHus, a TaKKe
TocJ1e MyOMKaIK| PYKOTIHCer — 110 (hakTy oOpartieHust
ynTaTesiel C COOTBETCTBYIOIIMMHU 3asiB/ieHUsIMU. [1pu
yCTaHOB/IEHWU (haKTa HEPAaBOMOUHOT'O 3aMCTBOBa-
HUSI IaHHBIX (Pe3y/IbTaTOB HAyYHOU paboThl) WK U/IeN
PYKOITUCH (CTaThst) OyieT 0TO3BaHa U OTKJIOHEHA OT ITy-
GMKaryy, ZiaXke eC/Ti OHa y’Ke OIyO/IMKOBaHa.

Pykomuicu, He COOTBETCTBYIOILMe TIPOGUIIO C HU3-
KUM KO03(ULIMEeHTOM OPUTMHAIbHOCTU TEKCTa
(<85%), mpoBepeHHbIe Ha TJIaruar yepe3 CUCTEMY
«AHTUITJIATVAT» unu odopm/eHHble He 110 Mpa-
BUJIaM, BO3BpAILlAlOTCSl aBTOpaM Ha [[0paboTKy 0Oe3
paccMOTpeHUsl pelieH3eHTaMHu.

Apipec pefakiyy )XypHasa:

117198 Mockga. ¥n. Muknyxo-Maknas, 8.
PYJH, MeauimHCKuii (hakysnbTeT

Penakuus xxypHana «Bectauk PY/IH. Cepus
MemuiuHa». Tenedon: +79104651537

E -mail: svgur@mail.ru



