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Paspen I

KIIMHUYECKASI MEOUIIVHA (14.01.00)
Section I

CLINICAL MEDICINE (14.01.00)

VIK: 616.314-002+615.454.1]:621.371 DOI: 10.24411/1609-2163-2020-16617

ITOBBIIIEHVE 3®PEKTUBHOCTU MPOPMIIAKTUKYN KAPUECA TIPY ICII0/Ib30BAHUN 3VBHO¥ ITACTBI HA
IMOJINMMEPHOU OCHOBE, MOIUPUIIVIPOBAHHOU 3JIEKTPOMATHUTHBIM ITOJIEM

H.C. MOMCEEBA, [1.10. XAPUTOHOB, 11.B. CTEIIAHOB

@edepanvHoe 2ocydapcmeeHHoe 6100xemHoe 00pazosameibHoe YupexcoeHue 8vicluezo 06pa3osaHus «BopoHexcckuli zocydap-
cmeeHHblIli MeduyuHckuil ynusepcumem umeru H.H. Bypderko» MuHucmepcmea 30pasooxparerus Poccutickoli ®edepayuu,
Poccus, ya. Ilpocnekm Pegontoyuu, 0. 14, 2. BopoHexc, 394036, Poccus, e-mail: natazarova@yandex.ru

AHHOTanys. AKTYaJIbHBIM HallpaB/ieHMEM COBPEMEHHO! CTOMATOJIOTUY SIBJISIETCST pa3paboTKa ¥ yCOBEPIIEHCTBOBAHME PACXO]T-
HbIX CPEJICTB ISl JIeUeHsT M podMIaKTUKM Kapueca 3y6oB. HecMoTpst Ha onpeie/ieHHbIe AOCTVMKEHMS B 9TOV 06/1aCTV, HEYKIIOHHBIN
pocT 3a60/1eBa€MOCTHU KapyecoM CO3ZaeT MPeAroChIKM AJIST AabHeIero u3yueHus: mpobiemMaTrkyu Ha QyHIaMeHTaIbHOM HAayYHOM
YPOBHE C MMPUMEHEHVEM BbICOKOTEXHOJOTUYHBIX UCCIE€N0BATEIbCKUX METOIOB. B CBSI3M C 4eM, MepCIeKTUBHBIM MPeICTaBISIeTCS T10-
MCK METOJOB, TO3BOJISIONINX METaJbHO M3ydyaTh Mopdoiornyeckme 1 Mopdo-xummudyeckue ocO6eHHOCTM 3Manu 3y6a, u paspaboTka
Jieue6GHO-TTPOGMIaKTUYECKUX CPEMICTB, CTIOCOOCTBYIONIMX aKTUBMU3AIMY O6MEHHBIX IPOLIECCOB B TBEPIBIX TKAHSIX 3y0a MJIs MMOBbIIIE-
Hus 3pderTUBHOCTY poduaakTUKy Kapueca. Lleasto ucciedosanus ssBUIOCH MoBbIlIeHe 3dekTMBHOCTM MPODUIAKTUKY Kapueca
3y60B MY IIPUMEHEeHNH JIeUue6HO-TPODUIAKTUUECKMX 3YOHBIX MTAcT, MOAMGUIMPOBAHHBIX 9JIEKTPOMarHUTHBIM 1ojieM. Mamepuaiibt
u memoodu! ucciedosaHus. VisyueHa 3y6Hasi macra ¢ Kaublyit rmuepodocdaTom, o06paboTaHHas 3/IeKTPOMArHUTHBIM I10JieM. MUKpO-
CTPYKTYPY 3yGHOII TACThl MCCIEAOBAIM C TTOMOIIBIO CKAHMPYIOIIEHN 3JeKTPOHHOMN MMKPOCKOIMN. /ISl OnpefesieHusT TIPOHUIIAeMOCTHU
SMamM GbUIM M3yUYeHbl yOaleHHbIe 3yObl C TIOMOIIBI0 PEHTT€HOCIIEKTPATbHOTO MUKPOXMMMUUYECKOTO aHa/IM3a. 3HAUMMbIMU CUUTATNACH
pasmuuus npu p<0,05. Pesynsmamet u ux oocyxicoeHue. Pe3ynbTaTbl CKAHUPYIOIIEH 3IEKTPOHHON MMUKPOCKOTMYU 3YOHOM MacThl Ha
MOJIMMEPHO OCHOBE M PEHTreHOCIEeKTPaJbHOr0 MUKpOAaHa/M3a MOBEPXHOCTHOTO C/I0SI SMaIM KOHCTATUPOBAIM M3MEHEHMEe MUKPO-
CTPYKTYpPBI 3yGHOI MMaCThl IO, BO3JEMCTBMEM 3JIEKTPOMArHUTHOTO TTOJISE M aKTUBMU3aLMi0 OOMEHHBIX MTPOIECCOB MOBEPXHOCTHOTO CJIOS
9MaJiu B pesyjbTaTe IpUMeHEeHMsT 3y6HOI MMacThl, MOAM(MUIIMPOBAHHO 37IeKTPOMArHUTHBIM I10JIEM, UTO SIBJISIETCS IEiCTBEHHOI ITPo-
dunakTuKoit Kapueca. 3akaroueHue. AHaIU3 TIOTYYEHHbIX JAHHBIX CBUIETEIBCTBYET O TIOTOKUTETbHOM BIVSTHUA 3JIEKTPOMArHUTHOTO
TI0JIS1 Ha aKTUBM3AIYI0 OOMEHHBIX ITPOIECCOB B TOBEPXHOCTHOM CJIO€ SMAaJIY U YIIyUIIeHUS] ee MUHepanu3aum.

KimoueBbie cjioBa: mpoduiakTMKa Kapueca, 3JeKTPOMarHUTHOe ToJie, 3yGHasi MacTa Ha MOJMMEPHOI OCHOBE, CKaHMUPYIONast
3JIEKTPOHHAST MMKPOCKOINSI, PEHTTe€HOCTIEKTPaTbHbI MUKPOAHAIA3.

IMPROVING THE EFFECTIVENESS OF CARIES PREVENTION USING POLYMER-BASED TOOTHPASTE MODIFIED
WITH AN ELECTROMAGNETIC FIELD

N.S. MOISEEVA, D.YU. KHARITONOYV, 1.V. STEPANOV

Federal State Budgetary Educational Institution of Higher Education "Voronezh State Medical University named after N.N.
Burdenko" of the Ministry of Public Health of the Russian Federation, Russia, Avenue of Revolution Str., 14, Voronezh,
394036, Russian, e-mail: natazarova@yandex.ru

Abstract. The actual problem of current dentistry is the development and improvement of the consumables for dental treatment
and prevention. Despite certain achievements in this area, a steady increase in the caries incidence creates the prerequisites for further
fundamental studying using high-tech research methods that allow to investigate the morphological and chemical aspects of tooth
enamel and evaluate options for ion-exchange activating processes in hard dental tissues in the result of the use of treatment-and-
prophylactic agents modified with an electromagnetic field. The research purpose was to increase the effectiveness of caries preven-
tion with the use of toothpastes modified with an electromagnetic field. Materials and methods. The microstructure of the toothpaste
with calcium glycerophosphate was examined using scanning electron microscopy. To determine the permeability of enamel, the ex-
tracted teeth were studied using X-ray spectrometric microchemical analysis. The differences were considered significant at p<0.05.
Results. The results of scanning electron microscopy of a polymer based toothpaste and X-ray spectral microanalysis of the enamel
surface layer revealed certain changes in the microstructure of the toothpaste under the influence of an electromagnetic field and the
activation of the exchange processes of the enamel surface layer as a result of controlled tooth brushing with a modified paste, which is
an effective caries prevention. Conclusion. The analysis of the received results indicates a positive effect of the electromagnetic field
on the activation of ion-exchange processes in the surface enamel layer and increasing of its mineralization.

Keywords: caries prevention, electromagnetic field, polymer-based toothpaste, scanning electron microscopy, X-ray microanalysis.
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AxTyanpHOCTb. CTpaTernyeckMm HallpaB/ieHueM
COBPeMeHHOI CTOMATONIOI UM SIBJISIETCS CO3JaHMe HOBBIX
M YCOBEPUIEHCTBOBAHME MMEIOIMXCS JIeUeOHbIX TeXHO-
JIOTUt ¥ CpeACTB [jis1 IOBbIeHUsT 3GbeKTUBHOCTH Jie-
yeHMUs] U TPOPUIAKTUKM Kapueca 3y0oB. B rmocienHee
BpeMsl aKTyajJbHbIM CUMTAETCS] CMeHa IapaJurmMbl je-
yeHUs Kapueca 3yOOB M €ro OCJIOKHEHUIT B CTOPOHY
TIpenyTpeskaeHns Y paHHeil MpodMIakKTUKY 3a601eBa-
HUiA [6].

Haunbsie BO3 cBUIETENbCTBYIOT O TOM, YTO y 81-
92% mereii ¢ BpeMeHHbIMM 3y6aMu, 83% MOIPOCTKOB C
TIOCTOSTHHBIMUM 3y0aMy MMEIOTCSI KapMO3HbIe Iopaske-
HUS SMa/IM Pa3HOI CTerneHM BBIPAKEHHOCTU U Y 96%
B3POC/IbIX MMEIOTCSI, HapsLy C KaPMO3HBIMU ITONOCTSIMU,
3aruIoMOMpoBaHHbIe 3yObl [2]. CIOKMBIIASICS CUTYaLIVST
co3JlaeT HeoOGXOOVMOCTh AJISl JAIbHENIIero Mmoucka u
pa3paboTKM HOBBIX BBICOKO3(D(HEKTUBHBIX METOJOB
npoduaakTUKM Kapueca Ha paHHeil craguu. VI3BecTHO,
YTO OCHOBHBbIE JIeueGHO-ITPOPUIaKTMUECKMEe TTOAXOLBI
HarpaBJeHbl Ha JeueHNe U MPOPUIaKTUKY yKe UMeIo-
merocst Kapueca 3y060B, YTO, OZHAKO, He 0becrieunBaeT
100% sddexTMBHOCTM B TUIaHe €T0 MpeayrpeskIeHus 1
IporpeccMpoBaHusl B AanbHeiinieM. PaHee ycTaHOB/IEH-
HBIMM SIBJISIIOTCSI OCHOBHbBIE KJIMHMUECKME XapaKTepu-
CTUKM Kapueca 3y60B, Takue Kak, popmMa U pasMep Ka-
PMO3HOI MOJIOCTH, MPUUYEM BeLyLIMM I1aTOreHeTuye-
ckuM (HaKTOPOM CUMTAeTCs] HapyIleHue MUHEePaIbHOTO
obMeHa B TBEP/bIX TKaHAX 3y6a, UTO CIIOCOGCTBYET pas-
BUTUIO JeMuHepanusauum [3]. B pemrenun akTyaabHOM
3amauM MpoPMIakTUKM Kapueca 3yOOB IepBOCTereH-
HBIM SIBJISIETCSI aKTMBM3aLMs OOMeHa BeIeCTB B TBep-
IIbIX TKaHSX 3y0a, 4eMy CIIOCOOCTBYeT yCOBepIIeHCTBO-
BaHMe CTOMAaTONIOTUYECKUX PoGMIaKTUYECKUX
CpeJlCTB.

ITpoeenennsie B 2000 rogax Ha 6a3e CTOMATOJIOTM-
yeckoit nonmukauauky BIMA um. H.H. Bypnenko dyHna-
MeHTa/lbHble MCciefoBaHus MOpdOoIorny aMaau u JeH-
TMHA 3y0a BBISIBMIM HOBbIe CTPYKTypPHbIE 06pa30BaHMs —
«3MaJieBble TYHHEIM» U «3MajieBbleé MOCTUKM», y4aCT-
BYIOIIME B OOMEHHBIX ITPOIECCAX TBEPABIX TKAHEN 3y0a,
YTO MOATBEPsKIEeHO JAHHBIMM CKaHMPYIOLIEH 3JIeKTPOH-
HOVi MUKpOCKOIIUY [4].

dyHIaMeHTanbHble  MCC/IeJOBaHUSI  OOMEHHBIX
IIPOLIECCOB TBEPIIX TKaHeit 3y6a B HOpMe U IIpu Kapue-
ce CIOCOOCTBYIOT MOMUCKY HOBBIX 3((}EKTMBHBIX METO-
IIOB JieueHUsT U IpoPWIakTUKYM Kapueca 3y0oB. IIpume-
HsleMble CEerofHs 1euyebHO-TPOPUIaKTUUECKME TEXHO-
joruu He 006eCHeuYMBAOT ONTMMAIbHBIX PE3yIbTaTOB
JledeHuss ¥ MPOGWIAKTUKY Kapueca 3y60B WIM TPYIO-
eMKJ B OCYLeCTBIeHUM. AKTya/IbHbIM HallpaBjieHMeM B
CTOMATOJIOTMM MOXKHO CUMTATh M3MeHeHue MMUKPO-
CTPYKTYPbl ~ DPacXONHbIX  TOJMMEPHBbIX  JieYeOGHO-
npod@uiakTMUeCcKUX CpPeACTB IOJ, NeliCTBMeM 3/1eKTPO-
MAarHMTHOIO IO, IIPY KOTOPOM IIPOUCXOLUT YiIydllle-
HMe ux pU3nKo-MexaHuueckux CBOMCTB [5,7-9]. Pesyib-
TaThl MCCIEIOBAaHMII CTAHYT OCHOBOI pa3paboTKu u
co3manusl 3D(eKTUBHBIX J1eueOHO-MPODMIAKTUIECKUX
CpenCTB [1s1 NPOMUIAKTUKY U IIpeayTpeskeHNs Kapyue-
ca 3y00B B JJOJITOCPOYHO IePCIEKTHUBE.

Lenp ucciiegoBaHus — MoBbIieHNe 3D GeKTUBHO-
CTY TPOGUIAKTUKY Kapueca 3y60B MyTeM aKTUBU3AIUN
O06GMEHHBIX TPOLIECCOB B SMaM MPU MPUMEHEHUU Jie-
yeOHO-TTPOPUIAKTUIECKUX 3YOHBIX IMACT, MOAUULINA-
POBAHHBIX 37IEKTPOMATHUTHBIM TI0JIEM.

Martepuanbsl M MeTOObI ucciaenoBaHus. [Ipu
9KCIIEPUMEHTATbHOM MCCAeOBaHUM M3YUYeH MaTepuat,
TTOJTyYeHHBIN TTpU UCCAeI0BaHUM 3YOHOI MacThl C KaJlb-
umit rauepodocdaToM Ha MOTMMEPHOII OCHOBE, 06pa-
00TaHHO 3JIEKTPOMArHUTHBIM TTI0JIEM.

[is1 mpoBemeHMST MCCIeNOBaHUI M3ydyeHa IONN-
MepHas 3yOHas Iacta ¢ Kajabluii rnmepodocdaTom,
cozeplkalasi B CBOeM COCTaBe Kajabiuii, hochop u Mar-
HUi, KOTOpasl Oblia IMOABEPrHYTa BO3IENCTBUIO 3JIEK-
TPOMAarHMTHOTO TIOJISI C MCIIO/Ib30BaHMEM CIIelaabHOM
MarHUTHOM YCTAaHOBKM C OMpeJe/IeHHbIMM TapaMeTpa-
MM BO3[ENCTBUS: HAIPSIKEHHOCTHI0O MarHUTHOTO TTOJISI
- 21x10%*-22x10*A/Mm u BpemMeHeM BO3HENCTBUSI —
20 muHyT [5].

OCHOBOJI [Jj1s MOJIy4YeHMSI HayYHbIX NAHHBIX SIBJISI-
joch 30 06pasioB 3y6HOI MMAacThl, pasgeleHHbIX Ha
2 paBHbBIE I'PYIIBI C IPUMEHEHMEM ¥ 6e3 TpUMeHeHMsI
37IEKTPOMAarHUTHOTO TOJIsI. MUKPOCTPYKTYpHbIE XapakK-
TEPUCTUKM 3YOHOI IMACThl UCCAEI0BAIM METOAOM CKd-
Hupyroueti anekmpoHHoil mukpockonuu (COM) ¢ mpume-
HEHMEM 3JIEKTPOHHOTO HM3KOBAaKYyMHOTO MMKPOCKOIIA
«JEOLJSM6380LV» (flnoHus) B pexxume BTOPUUHOI
3JIEKTPOHHOM SMMUCCUM MPU YCKOPSIIOMEM HaIpsKeHUM
20-30 xB.

Ilis onpeneneHus: MPOHUIIAEMOCTM SMaiau 3y6a
IS XMMUYEeCKUX 3JIeMEeHTOB 3yOHOI MacThl C KaJbLVit
rauiepodochaToM C IpuMeHeHNEM U 6e3 ITpUMeHeH s
3JIEKTPOMArHUTHOTO TIOJs GbLIM M3ydeHbl 16 MHTAKT-
HBbIX yJaJIeHHBIX 3y60OB C IMOMOIIbI0 KOJIMYECTBEHHOTO
DPEHM2EHOCNEKMPANTbHO20  MUKPOXUMUYECKO20 —AHANU3A
(PCMA), xoTOpble B COOTBETCTBMUM C IPyNIIaMU KUCCIIe-
OBaHMS ObUIM TTOJBEPTHYTHI KOHTPOJIMPYEMOI UYMCTKE
3yOHOI TMacToil B TeueHue Mecsua. s MCCaeqoBaHuUs
TIPUMEHSUTM YAaJIeHHbIe 3yObl MAallMEHTOB B BO3pacTe OT
18 mo 35 net u 6e3 BbIpaskeHHOI COMATUUeCKOI I1aToJI0-
run. CTaTUCTUYECKYI0 06pabOTKY MONYYEeHHBIX JTaHHbBIX
MIPOBOAVIIN C TIPUMeEHeHVeM CTaHJapTHOrO MakeTa Ipo-
rpammbl  STATISTICA 8.0, omnpenensiiuch 3HaUYeHUS:
cpefHee, CTaHAApTHAas OMIMOKA CpegHEro, MUHUMAb-
HOe ¥ MaKCMMaJIbHOe 3HaueHue NaHHbIX [1]. Jns cpaB-
HeHUs TPYIIl MCIOJb30BAJIM KPUTEPUIL pa3IUums
Kruskal-Wallis v MmegyaHHBI TecT. 3HAUMMbIMM CUMUTA-
Jick pasyans mpu p<0,05.

Pe3ynbTaThl M MX OGCYKIOEeHUe. Pe3ybTaThl CKa-
Hupyomieii COM 3y6HOI IacThbl € KaIbIuii ruiepodoc-
(aTtoM MoATBEPKAAIOT M3MEHEHME UX MUKPOCTPYKTYPBI:
OHa CTAHOBUTCS 6ojiee OVCIIEPTMPOBAHHOI U YIIOTHEH-
HOI1 [10C/Ie 57IeKTPOMAarHUTHOTO BO3eiicTBus (puc. 1).

Ilns MHTepnpetanuu pesynbTaTroB COM 6bUT pac-
CUMTAHbl pa3MepHble CTPYKTYpHbIE XapaKTePUCTUKM,
BKJIIOYAIOIIME OIpejiesieHe PacCTOSTHUSI MEKAY YacTu-
1lamMu 3y6HOJ MacThl ¢ IpUMeHeHueM U 6e3 IpumMeHe-
HMSI 3JIEKTPOMAarHMTHOrO T0JIs.
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Puc. 1. PesynpTaTbl COM 3y6HOII ITACTHI C KBV
riutiepodocdarom (x2000). Bes (A), c mpumenennem (B)
3/1IeKTPOMAarHUTHOTO I10JIsI

BNRTEOH-0E 03 DBPARE NN 1

Puc. 2. DneKTpOHHOE U306 paskeHie IOBEPXHOCTHOTO IMaIeBO-
'O CJIOSI TTOCJIe TIPMMEHEeHMsT 3yOHOI1 macTel 6e3 (A) U ¢ mpume-
HeHMeM 3jieKTpomMaruuTHoro mois (B). (x500)

JlaHHbIE MMKPOCTPYKTYPHBIX XapaKTEPUCTUK 3yO6-
HOI TacThl ¢ Kanblmii riuiepodochatom 6e3 mpume-
HEHUSI 3JeKTPOMArHMTHOTO OIS  COCTaBISLIM  —

2,06%0,06 MKM, a ¢ mpuMmeHeHuem — 1,50+0,06 MKM, 4TO
KOHCTAaTUPYeT YIUIOTHEHME MUKPOCTPYKTYPhl 3YOHOI
nactsl (p<0,001).

ISt OLI@HKY BJMSIHUSI 3yOHOII TAcThl POCKaHMPO-
BaH MOBEPXHOCTHBIN CJION 9MaJM C TIOMOIIIbIO ITPULIE/Tb-
Horo PCMA (puc. 2, Tabm.).

Tabnuya
KonnuecTBeHHbINI MMKPO3JIeMEHTHBI COCTaB

IOBEPXHOCTHOT'O 3MAJIEBOTO CJIOSI MHTAKTHBIX 3y0OB 6e3 1
C IpMMEHEeHMEeM 3IeKTPOMArHUTHOIO I0JIs

Becosoii, %
DneMeHT [ TloBepXHOCTHBII C/I0N | I10BEPXHOCTHbII CII07
smasu 6e3 IMIL smMasyu ¢ IMIT
C 27,039+1,550 19,238+2,853
[¢] 43,974+1,437 23,121+3,189
Na 0,643+0,024 0,205+0,061
Ca 17,310+0,578 41,506+3,294
p 10,315%0,308 15,174+0,536
Cl 0,183+0,057 0,649+0,052
Si 0,04+0,04 0,108+0,072
Bcero 100,00 100,00

IMpumeuanmne: p<0,05

PesynbraTel PCMA mnocie KOHTpOIUPYeMOI UMCT-
KM 3y6OB MACTOM C MPUMEHEHMEM 3JIEKTPOMAarHUTHOTO
10J1s1 KOHCTaTUPYIOT SOCTOBEPHOE IOBbIIIEH e BeCOBO-
O MpoIeHTa Kajablius B 2,4 pasa, ¢pocdopa B 1,5 pasa, u
KpeMHUS B 2,8 pa3a, Kak OCHOBHBIX KOMIIOHEHTOB 3y06-
Hoit mactsl (p<0,05), YTO CBUAETETBCTBYET O TPOHUKHO-
BEHMM M HAKOIUIEHMM KOMITOHEHTOB 3YOHON MacThl C
NpMMeHeHMeM 3J1eKTPOMAarHMTHOTO IOJisE B IIOBEPXHO-
CTHOM 5MaJieBOM cjioe (TabJ1. 2).

BbIBOABI. AHa/MM3 TOMYYEHHbIX TAHHBIX CBUIE-
TeJbCTBYET O TIOJIOXKUTENbHOM 3 deKrTe BAUSIHUS TeK-
TPOMAarHMUTHOTO TOJISI HA aKTUBU3AI[MI0 0OMEHHBIX TTPO-
11eCCOB B MTOBEPXHOCTHOM CJIO€ 3MaIX U YIy4llIeHUs ee
MUHepanu3alun, YTo B JajabHeNIIeM JO/DKHO CI0Cc06-
CTBOBATh IOBBIIIEHUIO €€ PEe3UCTEHTHOCTU B OTHOILe-
HUM KapUeCcOTeHHBIX (haKTOPOB.

[IlpumeHeHHble HaMM BbICOKOTEXHOJIOTMYHbIE Jia-
60opaTopHble METOIbl MCC/IeNOBaHMUSI 3YOHBIX MACT Ha
ToJIMMepHOIt ocHoBe, Takue kak COM u PCMA koHcTa-
TUPOBaJIM M3MeHEeHMs, IPOU30IIe e B TBEPAbIX TKa-
HSIX 3y6a TP KOHTPOJIMPYEMOIi YMCTKe 3y60B MacToii €
BO3Je/ICTBMEM 3JIeKTPOMAaTrHUTHOTO TTOJISI.

IMonyyeHHbIE Pe3YIbTaThl KIMHUKO-Ta60pPaTOPHBIX
MCC/IeOBAHMIi CIIOCOOCTBYIOT TOBBIMIEHNIO 3(hHEKTUB-
HOCTM TPOUIAKTUKY Kapueca.
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BJIUSTHUE KOMIUIEKCHO¥ PE®JIEKCOTEPAITMU HA KAYECTBO JKU3HU MOKUJIBIX BOJIBHBIX C
JTUCIHTUPKYJIITOPHOY SHIIE®AJIOTIATUEN I CAXAPHBIM JAVABETOM 2 TUIIA, ACCOUPOBAHHBIMU
C JEIIPECCMBHBIMHA PACCTPOVICTBAMU

A.A. MUXAMJIOBA, H.IT. CMUPHOBA, O.B. XPUITYHOBA
@I'AOY BO Ilepsuviii MTMY um. U.M. Ceuerosa, yi. Tpybeykas, 0. 8, cmp. 2, 2. Mockea, 119992, Poccus

AuHoTanysa. B naHHO# pa6oTe BIepBble UCCIEAYETCS BAMsSHME KOMILUIEKCHO pediiekcoTepanyy Ha Ka4eCTBO JKM3HYU TOXKMIIbIX
GOJIbHBIX C OMUCUMPKYISITOPHOI sHIedamonaTet, acCoMMPOBAHHOM C METabOIMUYECKMMY HApPYLUIEHUSIMU U [eNpPecCMBHBIMM pac-
CTpoiicTBaMM. AKTYaJIbHOCTh HAIIero MCC/IeOBaHMsI 00YC/IOB/IEHA BHICOKOI PAacIpOCTPaHEHHOCTbIO XpOHMUYECKUX (hopm 1epe6poBa-
CKYJISIPHOJi TIATOJIOTUY, KaK MPaBUIO, aCCOLMUPOBAHHOI C MYyJIbTUMOPOUIHOCTBIO Y MOXMIBIX. [lelpeccCuBHbIE PACCTPOICTBA pa3HOIL
CTENeHU BBIPAYKEHHOCTY — OJJHO U3 TJIaBHBIX MPOSIBJIEHUI B KIMHUYECKON KapTUHE JaHHOTO 3a00jieBaHus, CYIECTBEHHO YXY/IUIAI0T
KayecTBO XXMU3HU U MPOrHo3. Lleas uccnedosanus — olleHKa BIVSIHUS KOMIUIEKCHOI pediekcoTepany M GapMaKOMyHKTYPbI B KOPPeK-
M aCCOUMMPOBAHHBIX IMTCMXO0-3MOLMOHATbHbBIX HapymeHI/uZ ¥ IIoKa3aTe/iei KauecTBa XXU3HU Y DOXXUJIBIX 6OJ'IbeIX C AUCLHUPKYIATOP-
HOJi 3HIIedasonarmeit, MeTaboIMIECKMMM HAPYLUIEHUSIMM U EMPecCUBHBIMU paccTpoiictBamu. Mamepuanst u memodst ucciedosa-
Hus. VccenoBalvCh JBE TPYIIIbI TOXKMIIbIX MTALIMEHTOB, CJIYYaiiHbIM 06pa30M pa3fie/ieHHbIX Ha OCHOBHYIO M KOHTPOJIbHYIO. Bce 60Jib-
HbIe TI0TyYaay CTaHAAPTHYIO McuxodapmakoTepanyio. OCHOBHYIO TPYIIY Pa3fenniv Ha TPYU MOATPYIINBI MO MCIIOIb3yeMbIM METOIM-
KaM: aKyITyHKTypa, apMaKOIyHKTYpa ¥ KOMOVHAIMS aKyIyHKTYPbI M (GapMaKONMYHKTYphI. [IpoBeieHa AyuHaMMUecKast OIleHKa KIMHU-
KO-TICUXOJIOTMYECKMUX XaPAKTEPUCTUK U BBIPAKEHHOCTU JEMPeCcCUMBHBIX PACCTPOICTB MPU MOMOILM OMPOCHUKA AEeIpeccuy aHKeTbl
cocTosiHUSA 30poBbst PHQ-9. YpoBeHb KauecTBa XXU3HU U3y4Yasicsl M aHAJIM3UPOBAJICS MO IIKajle KauecTBa XXU3HU, CBSI3aHHOTO CO 3/0-
poBseM EQ - 5D. Bce mokasaTtenu perucTpupoBaniCh B Havasie jeueHns u Ha 25-28 cyTku. VicciemoBaHue oKasaao, uTO TaKue CUM-
IITOMBI, KaK IOBBIIIEHHAs! YTOMJISIEMOCTb, YyBCTBO YCTAJOCTH, YIaAOK CWJI, OTCYyTCTBYE aIlleTUTa WK IepeefaHne, TPyIHOCTU KOH-
LIeHTpaL ¥ BHYMaHMS, 3aTOPMOXKEHHOCTD M AVICCOMHMS 3HAUMMO BAMSIIOT Ha KaueCTBe XM3HY Y JAaHHOTO KOHTMHIE€HTA, a KOpPeKUust
9TUX CUMIITOMOB Y/Iy4IlIaeT KaueCTBO KM3HM, UTO AOCTOBEPHO ITOKAa3aay pe3y/IbTaTbl OCHOBHOI TpyIIibl. Pe3ynsmamet u ux o6cysicoe-
Hue. CpaBHeHMe JIeueOHBIX MeTOI0B peduiekcoTepanuy 1 (HapMaKOITyHKTYPbl aHTUTOMTOKCUYECKMMY TpernapaTaMy M CTaHIapTHBIX
MIPOTOKOJIOB MTOKAa3aJio, UTO KOMIUIEKCHAs pediekcoTepanusi B cOYeTaHUM ¢ papMaKoTepanuei, TOCTOBEPHO MOBbicuIa €€ 3¢ HeKTUB-
HOCTb B OCHOBHOIJi TpyINe: YIyUYLIWINCh KIMHMUYECKasi CUMIITOMAaTHKa, ICUX03IMOLMOHAIbHbIN CTATyC, peAyLpPOBaIUCh MPU3HAKU
Jlerpeccui, BO3POCIM NOKa3aTeNu KayecTBa XXu3Hu. JuddepeHLIMPOBAHHBIN TOAXO0 TOKa3aJl JOCTOBEPHbIe 3HAUEHMS perpecca Icu-
X0-3MOIMOHAJIbHBIX HapymeHMﬁ I10 TaKMM ITI0OKa3aTeJISIM KaK ITOBbIIE€HHAS YTOMJISI€EMOCTb, AMCCOMHMSI, KOJ'Ie6aH]/IH alrneTmuTa, CHMXe-
HJe KOHLIeHTpalyuy BHYUMAaHMS y MMalMIeHTOB OCHOBHOJ I'PyNIIbL. bojlee 3HaUMMO perpeccupoBaiy MCUX03MOLMOHAIbHbIE HAPYIIEHS
B TPYIIIe, COUETAIoeil aKyIYHKTYpPY U (hapMaKOMyHKTYpPY. 3akiloueHue. B rpyrine KOHTPOJIS TakKe CHIDKAIACh BHIPaKEHHOCTh YPOB-
HS JeNpeccui, B YaCTHOCTH 10 TAaKUM IapaMeTpaM KaK OTCYTCTBUE MHTepeca, 6e3pasinuye, HApymeHus CHa Y MBICIM O IPUYMHEHUN
ce6e Bpeaa (p<0,05); 3HAUMMO He MEHSUIMCh ITOKA3aTeIy TPYOHOCTY KOHIUEHTpaluM BHUMAaHMS, YyBCTBO YCTAJOCTH M TIOBBILIEHHO
YTOMJISIEMOCTY, HE MU3MEHWIUCh — TIPO6eMbI ¢ anmneTutoM. OZHAKO OCTABAIUCh MOOOYHbIE SIBJIEHUSI B BUJIE, COHIIMBOCTH, YCUIEHUS
TOJIOBOKPY)KEHMSI, CyXOCTU BO PTY, JUCTIETICUYECKUX SIBJIEHUIT. B OCHOBHO1 TpyIe nmo6ouHbiX 3¢(eKTOB He 6bII0 3apETUCTPUPOBAHO.
VydiiieHue KauecTBa XU3HM B KOHTPOJIbHOJ IPYIINe ObIIO HE CTOJIb BhIPAXKEHHBIM, KakK B OCHOBHO1. B kKaTamHese crycTs 6 u 12 mecs-
1L[€B OTMEYAJICsl CTAGMIbHBIN U TPOTOHTMPOBAHHbIN 3 (HEKT B OCHOBHBIX IPYIINAX, IO CPABHEHWIO C KOHTPOJIbHOIA.

KinioueBble C10Ba: KaueCTBO JKM3HY, ITOJTMMOPOUIHOCTb, XPOHMYECKAsT MUIIEMMST MO3Tra (IMCUMPKY/ISTOPHAs sHLedanmonaTus),
JleTipeccUBHbBIE PacCTPOICTBa, peduiekcoTepanusi, GapMaKOITyHKTYPa, KOMIUIEKCHbIE TOMeOoIaTUYeckue CpeicTBa, aHTUTOMOTOKCIYe-
CKMe Mpenaparsl.

THE EFFECT OF COMPLEX REFLEXOTHERAPY ON THE QUALITY OF LIFE OF ELDERLY PATIENTS WITH
DISCIRCULATORY ENCEPHALOPATHY AND TYPE 2 DIABETES ASSOCIATED WITH DEPRESSIVE DISORDERS

A.A. MIKHAILOVA, N.P. SMIRNOVA, O0.V. HRYPUNOVA

The First Moscow State Medical University named after 1. M. Sechenov, Trubetskaya Str., 8-2, Moscow, Russia, 119992

Abstract. In this paper, the effect of complex reflexology on the quality of life of elderly patients with discirculatory encephalo-
pathy associated with metabolic disorders and depressive disorders is first studied. The relevance of our study is due to the high preva-
lence of chronic forms of cerebrovascular pathology, usually associated with multimorbidity in the elderly. Depressive disorders of
varying severity are one of the main manifestations in the clinical picture of this disease, which significantly worsen the quality of life
and prognosis. The research purpose was to assess the impact of complex reflexology and pharmacopuncture in the correction of
associated psycho-emotional disorders and quality of life indicators in elderly patients with discirculatory encephalopathy, metabolic
disorders and depressive disorders. Materials and methods. Two groups of elderly patients were studied, randomly divided into the
main and control. All patients received standard psychopharmacotherapy. The main group was divided into three subgroups according
to the used methods: acupuncture, pharmacopuncture and a combination of acupuncture and pharmacopuncture. A dynamic assess-
ment of the clinical and psychological characteristics and severity of depressive disorders was carried out using the depression ques-
tionnaire of the PHQ-9 health status questionnaire. The level of quality of life was studied and analyzed on the scale of quality of life
associated with health EQ - 5D. All indicators were recorded at the beginning of treatment and on 25-28 days. The study showed that
symptoms such as increased fatigue, a feeling of fatigue, loss of strength, lack of appetite or overeating, difficulty concentrating, leth-
argy and dysomnia significantly affect the quality of life for this population, and the correction of these symptoms improves the quality
of life. This was reliably shown by the results of the main group. Results and its discussion. Comparison of therapeutic methods of
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reflexology and pharmacopuncture with antihomtoxic drugs and standard protocols showed that complex reflexology in combination
with pharmacotherapy significantly increased its effectiveness in the main group. There is an improvement in clinical symptoms,
psychoemotional status, a reduction of the signs of depression, and an increase in quality of life indicators. The differentiated approach
showed reliable values of the regression of psycho-emotional disorders in terms of such indicators as increased fatigue, dissomnia,
fluctuations in appetite, and a decrease in the concentration of attention in patients of the main group. Psychoemotional disturbances
regressed more significantly in the group combining acupuncture and pharmacopuncture. Conclusion In the control group, the severity
of the level of depression also decreased, in particular by such parameters as lack of interest, indifference, sleep disturbances, and
thoughts of self-harm (p <0.05). But indicators of difficulty concentrating, feeling tired and fatigued did not significantly change. There
were the problems with appetite and the side effects in the form of drowsiness, increased dizziness, dry mouth, and dyspeptic symp-
toms. No side effects were reported in the main group. Improving the quality of life in the control group was not pronounced, as in the
main group. In the follow-up history after 6 and 12 months, a stable and prolonged effect was observed in the main groups, compared
with the control group.

Keywords: quality of life, polymorbidity, chronic brain ischemia (discirculatory encephalopathy), depressive disorders, reflexolo-
gy, pharmacopuncture, complex homeopathic remedies, antihomotoxic drugs.

AKTyanbHOCTb. XPOHUYECKUE UepedposacKysp- B CUCTeMe MeJIKUX COCYZOB, C MOPGHOIOTUUECKUMU U3-
Hole 3abonesarus (1IB3), Takue Kak XpoOHWYeCKasr MIIe- MeHeHMSIMM B TKaHM TOJIOBHOTO MO3ra, Helipomenua-
MMUSI MO3ra Wi OuCYUpKYISAmMopHas 3Hyepanronamus TOPHBIM JMCOATaHCOM, KOTODBI TMPOSIBISIETCS KOTHU-
(02), uMeloT 6GOJbIIOe MEAUIIMHCKOE ¥ COLMaTIbHOE TUBHBIMY, Pa3HOOOPA3HbIMM [IBUTATEIbHBIMU U Heli-
3HaueHue BCJIENCTBME CBOEl pPacIIpoCTPaHEHHOCTH, POIICUXOTIOTMYECKMMM DPACCTPOICTBaMU. B3auMocCBsI3b
TSDKECTUM OCJIOKHEHWH, SIBISIICH OMHOV M3 BeAyIIUX KOTHUTUBHBIX ¥ IMOIMOHAIbHbBIX HapylleHuii mpu 19
MPUYMH CMEPTHOCTM HaceleHUs, MHBaAUAM3AUUU U M3BECTHA M CBSI3aHA OOIIHOCTHIO MATOTeHe3a, MPOSIBIIS-
CTOJIKOIi yTpaThl TPYAOCIOCOGHOCTH, He TOIbKO B Poc- SIChb AVChYHKLMEN KOPKOBO-TIOJIKOPKOBBIX HEBPATbHbBIX
CUM, HO U BO BCEM MMpe. KPYIOB U peryiasiToOpHbIMy HapyuieHusimu [10].

OnHako, HECMOTpSI Ha GOJIbIlIME JOCTVOKEHUST aKa- Bemyuiym MexaHM3MOM pa3BUTUS JEMPECCUM B Ha-
IEeMUYEeCKO MeOUIMHBI B 006/1aCTU JieueHus iepebpoBa- CTOsI[ee BpeMsl CUMTAEeTCSl HapyllleHue HelipoTpaHCMMUC-
CKYJIIPHBIX 3a00JIeBaHMIi, CHYOKEHE KauecTBa KU3HU Y cum cepoToHMHa [13,14]. OfHAKO CYIIEeCTBYIOT UCCIeO-
MOKMJIBIX MIPOJOJIKAET OCTABaThCSl HEpa3peleHHOoM Mpo- BaHus [18], rme mokasaHa GMONIOTMYECKas MpUpoda ne-
6;7eMoit. ITO 06YCIOBIEHO MOMMMOPOUAHOCTHIO TaKOTO Tpeccun, CBSA3aHHAsI C MOPGOIOTMYECKUMHU (UIeMuye-
KOHTMHT€HTA, COYETAaHHOI MaToJIOTMel CO CTOPOHBI cep- CKMMM) U3MEHEHMSIMY GEeJIoTO BelecTBa JIOOHBIX JoJeit
JleYHO-COCYIMCTOM, SHAOKPUHHOM M [PYTMX CUCTeM, a TOJIOBHOTO MO3ra U 6a3aJibHbIX TaHI/IVEB, 00YCIOBIMBAS
TaKKe TCUXO0-3MOLMOHAIBHBIMYM HAPYLUIEHUSMU, B TIep- (beHOMEH JTOGHO-TIOJIKOPKOBOTO pasobmieHus [4,5]. K-
BYIO Oouepelb Jernpeccueli, OKasblBalolleii 3HaUUTeTbHOe HUYeCKM Aerpeccus mpu 1D UMEIOT psif, 0CO6eHHOCTe:
HeraTuBHOE BJIMSHME Ha KaYeCTBO KM3HU MalyeHTa U Ux He JOCTUTAeT CTeleHM GOJbIIOro AEeNpeccCHBHOTO pac-
ajanTalMio B COLMyMe, CYILIeCTBEHHO 3aTPy[HSIS jede- CTPOJICTBA, @ Ha HAYaJIbHBIX CTaAMSIX HOCUT UITOXOHAPHU-
HMe 6a3MCHOTO COCYAMCTOrO 3a060/IeBaHMsI M3-3a HU3KOI yeckye 4epThl. B CBS3M € 3TUM, KaJo0bl Ha CHIKEeHMe
MIPUBEP)KEHHOCTU K JIeUeHMI0, XapaKTepPHbIX ITOBeeHYe- MaMsTH ¥ YMCTBEHHOI paboTOCIIOCOOGHOCTH ClleyeT pac-
CKUX HapylleHuit (KypeHue, riepeefaHue, yrnorpebieHme CMaTpMBaTh KaK CBUIETENbLCTBO GOJIbIE SMOIMOHAIb-
aJKOTroJIsl U IIP.), TIOBBIIIAS PUCK Pa3BUTUSL MHCYJIbTa U HBIX, HesKeJIM KOTHUTUBHBIX HapylIeHuii [5].
rokasaTesy CMepTHOCTH [4,10]. VI3BeCTHO, UTO B YCJIOBUSIX aMOY/IaTOPHOTO IpuemMa

®dakTopbl pucka /3, npexae Bcero, Takue Kak ap- HIMPOKO TPOBOAMUTCS JIUIIb (PapMaKkojoruueckast Kop-
TepuaabHasi TUMIEPTEH3MsI, MeTaboIMuecKmne paccTpoii- PeKIMsl HEeBPOJOTMYECKOTro AeduImuTa U ITUOJIOTUM
CTBA M CaxapHbIi nuabeT, yBeJIMUUBAIOT CTPYKTYPHbIE 3a6oseBaHusT 6e3 MOJDKHOTO yYeTa MCUXOCOUMATbHBIX
HapyleHus] B TKAHU MO3ra. JTO TNPUBOIUT K HEBO3- ¢daxTopoB [6,17]. BonblIMHCTBO McCiefoBaTeNeil Bbl-
MOSKHOCTM TTOA00pa aieKBaTHO Tepamnmin. JIBUTAIOT HEOOXOAMMOCTh GoJiee TJIYOOKOTO M3YUEeHUsT U

Takke cjeayeT MMeTh B BUAY, UTO B CBSI3U C Pa3BU- KOpPPEeKIMM HEeNPONCUXOJIOTMYEeCKMX TIoKa3aTesieil B
TMEM B MOC/IeHEe BpeMs B MeIUIVHEe KOHIIeNIUM 61O0- CTpyKType [19.

TICUXOCOIMATBHOTO MOJX0a BaXXHYIO POJIb B CTPYKTYpe B Hacrosimiee BpeMs /ISl JIeUeHUS MIETPECCUBHBIX
MOJIMMOPOUIHOCTA OTBOISAT TICUXUUECKON COCTABIISIO- PacCTPOMCTB Y MOXKWUIIBIX UCIIOIb3YIOTCS aHTUEIpeccaH-
meil ¥ OAUTeNbHO MPOTeKalUMM IMCUXUYECKMM pac- Tbl. P57, aBTOPOB peKOMeH[yeT JCII0/Ib30BaTh /ISl TIOBbI-
CTPOIICTBAM, KOTOPbIe PACCMATPUBAIOT B COCTaBe «eIu- meHust  3GHEKTUBHOCTY JieUeHMsT OENpPEecCUBHBIX pac-
HOTO KJIacTepa» C OCHOBHBIMM XPOHUYECKUMU HeuHeK- CTPOIACTB Y GOMbHBIX € [ID B KOMILIEKCHO! Tepamuu mpe-
yuoHHsMu 3abonesarusmu (XHU3). Kak HapynieHus rmapaThl, OKa3bIBaIOIIMe HEePOIPOTEKTMBHOE U HENpo-
TICUXUKM U HeaJleKBaTHO IepekMBaeMblii CTpecc SIBJIsI- Tpoduueckoe neiictBue. OnHaKo, GopMUPOBaHUE TICUXU-
foTcs (akTopaMy pucka ¥ IPOBOIMPYIOT Pa3BUTHE YeCKOil M (U3MYECKOoi 3aBUCMMOCTH, WMHAVBYIYATbHAS
XHUN3, tak ¥ cammu XHUM3 BAMSIOT Ha BO3HMKHOBEHME HEIepeHOCUMOCTb, AJUIEPTUMUECKUE OCIOKHEHUS, U306bI-
MICUXNYECKUX PACCTPONCTB [3,11,16]. TOYHAs MMOpeIaKcalusi, KapAMOTOKCMYHOCTh YacTbie

I3 3TO CMMITOMOKOMILIEKC M3 MeJJeHHO IpOo- 3bdexThI UCIIOMb30BaHMs NcuxodapMakoTepanum [7].
rpeccUpyIoNIMX HApYyIIeHuH, CBSI3aHHBIX C HEeIOCTATOY- Vi3BecTHBI [OKa3aTe/bHble MCCIENOBaHUS C TIPU-
HOCTBIO 11epe6PaIbHOTO KPOBOTOKA, OMCOYHKIMEN H- MeHeHMeM HeJeKapCTBEHHBIX MeTOHoB IJsi 3hGbeKTUB-
IOTENSI, PEOJIOTMYECKMMY HApYIIEHUSIMU B OCHOBHOM HOTO JIeueHMsI peakKTUBHOM U TMYHOCTHOM TpeBoru. Of-
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HaKo paboT TOCBSIIEHHBIX METOAAM JIeUeHUs Jerpec-
CUBHBIX PaCCTPOICTB y GOMBHBIX ¢ 1D TIpU IIOMOIIU
pediekcoTepanuy M KOMIUIEKCHON TOMeEONaTUM Ham
HalTU He yOauioCh.

B cBs3u ¢ 3TMM mpuobpeTaeT akTyaJbHOCTh BCe-
CTOPOHHMI KOMIUIEKCHBIN MOAXO, pacCMaTpUBaIOIINIiA
OpraHyu3M Kak eIMHOe lieJioe, UCHOb3YIoumii 3ddek-
TUBHbIE, O€30ITacHble, HEMEIMKAMEHTO3HbIE BOCCTAHO-
BUTE/IbHbIE TEXHOJIOTUM, OKa3bIBAIOIIMe ITO3UTUBHOE
B/IMsSTHME Ha (DYHKIIMOHAIbHbIE PE3ePBbI, MOBBIIIAMOIINE
afanTUBHbIE BO3MOXXHOCTM OpraHmM3Ma dejoseka [9],
yJIyyuialye KauyecTBo Ku3Hu. TakumMu MeToJamMu ce-
0s1 3apeKOMEeHI0Ba/IM pas3/MUHble TEXHOJOTUM pedliek-
coTepanuu, UCIOIb30BaHMe KOMILJIEKCHBIX TOMeOoTaTu-
yeckux IMpemnapaToB [8,15], MOJIOKUTENIbHO BO3JENCT-
ByIOIIME Ha TCUXUYECKyl0 cdepy, mokasaBIiue CBOIO
3(PeKTUBHOCTD C TOUKM 3pEHUST KOPPEKLYYU TOOOYHOTO
JeViCTBUSL TICMXOTPOIIHBIX IpernapaToB MpU PasaUyHbIX
HEBPOTUYECKUX, AENPECCUBHBIX, COMATOMOPMHBIX CO-
CTOSIHUSIX [7].

Ilenbio MccesoBaHUS SIB/ISIIACH OI@HKA BJIMSTHUS
KOMIUIEKCHOM pedekcoTepanuu U GapMaKOITyHKTYPbI B
KOppeKIMM acCOIMUPOBAHHBIX TCUXO0-3MOILIMOHATBHBIX
HapylleHult 1 nokasaresneii kauecmaa xusHu (KXK) y mo-
SKUJTBIX OOJIBHBIX C QUCIMPKY/ISITOPHOI SHIledanonaTmeit,
MeTaboMMIeCKMMY HapYIIEeHUSIMM U JepPeCcCUBHBIMU
pacCcTpoOMCTBAMM.

Marepuasbsl ¥ MeTOAbI UCC/Ie0OBaHusA. B uccre-
JIoBaHMe ObUIO BKIIOUEHO 127 60bHBIX, (30 MYKUMH U
97 >KeHIMH), TPOXOAUBIINX JieueHye B TOPOJICKOM IIeH-
Tpe TIOTPAaHMYHBIX COCTOSIHMIA C IMArHO30M XpOHMYe-
CKOJ MIIEMMM MO3ra WIM AUCHUPKYJISITOPOi sHIeda-
gomatuu 1-2 craguu (kom, MKB 10 - 167), caxapHOTO
nuabera 2 tuna (kom MKB 10 — E11). laBHOCTb 3a60J1e-
BaHusa I3 ot 5,4 mo 11,5 ner (B cpemuem 8,4+0,7). Bce
60JIbHbIE OBUIYM OCMOTPEHBI NICUXUATPOM, BbICTABJIEHBI
CJleyolMe AMarHo3bl: OpraHnMueckoe 3MOLMOHAIBHO-
JTabUJIbHOE PaccTpoiicTBO Ha (OHe COCYAUCTOrOo 3ab0-
JieBaHMs TonoBHOro Mosra (kog MKB10 - F06.61) — 63%
U HeBpPOTMUUeCKMe, CBSI3aHHbIE CO CTPECCOM M COMAaTo-
dbopmubie pacctpoitcTBa (kog MKB 10 — F40-48) — 37%.

Kpumepusimu exnioueHuss B McCCiegoBaHME ObUIN:
BO3pacT 61-69 et (cpefHMit BO3pacT 65+4,6 yeT); MOA-
TBEPXKIEHHbIV AuarHos 1D 6e3 MHCY/IbTa B aHaMHeE3E,;
Ha/Mume MHGOPMIUPOBAHHOTO COTJIACHUS.

Kpumepuu ucknoueHusi: Hanuuue AeMeHIUN TsDKe-
JIOM CTermeHu, COIYTCTBYIOUIASI CepIIeuHO-COCYAMCTAs
MaToJIOTUsI B CTaAUM JEeKOMITeHcalMu; 3abojeBaHus
KpOBU, MHCYJIMHO3aBUCHMbIii CaxapHBbIit MaberT.

[To pu3aliny gaHHOe uccaegoBaHne — PaHAOMU3U-
POBaHHOe, MPOCIEKTVBHOE. BoyibHbIE OBUIM pacrpe[e-
JIeHbI B IPYTIIIBI TEPANIMM B COOTBETCTBUM C MPOLIeLYyPOi
paHIOMM3alMK ITyTeM CIyYaiftHOro 0TOOPa (C IOMOIIbIO
TaGMUIBI  CAYYAHBIX YUCEN, CTreHEPUPOBAHHOIN B
STATISTICA) Ha KOHTPOJIbHYI0 M OCHOBHYI0, COIIOCTa-
BUMbIEe TI0 OCHOBHBIM M3yyaeMbIM IIpM3HAKaM: IIOJ,
BO3pacCT, KIMHUYECKUE TMPOSBAEHUS U UX BbIpaXkeH-
HOCTb, COCTOSIHME JIaGOPATOPHBIX IMOKA3aTeseil 1 MHCT-
PYMEHTaJbHBIX METONOB MCC/IeNOBAaHUS U He HOCWIN
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IOCTOBEPHBIX pasnuumii. VMccmemoBaHue COOTBETCTBO-
BaJIO CTAHZAPTaM 3TUYECKOr0 KOMUTETA, XeIbCUHKCKOI
nmeknapaiuu 1975 r. KoHTposbHas rpymma BKIOUaIa
30 60JIbHBIX, MTOMYYABIINX TOJBKO CTAHAAPTHYIO IICUXO-
(dapmakoTeparnmio, COCTOSIIYI0 M3 AHTUIENPECCAHTOB,
TPaHKBWIN3aTOPOB, HOOTPOIIHBIX, Ba30aKTUBHBIX, Ca-
XapoCHWKaIIyux npenapatoB. OcHoBHas rpynma 97
MaLMeHTOB ObUIa pa3jeneHa Ha TPU IMOATPYIIIbI B 3aBU-
CMMOCTM OT WCIONAb3yeMbIx pedaekcomepanueii (PT)
METOZOB JIeueHMsI B COUETaHUM C ncuxopapmaxkomepa-
nueti (II®T): 1) mosydyaBiIMe COYETAHHYIO Tepamnwuio,
cocrosuyw u3 crangaptHoro jedenus (IIOT) u aky-
nyHkmypat (AIl) (n=34), mog6op aKyMyHKTYPHBIX TOUYEK
O6bUI MHOVMBUIYAJbHBIM C YYETOM OOIIMX IPUHIUIIOB
BO3JIeJiCTBUSI HA CAHOTeHETUUeCKMe MeXaHU3Mbl pery-
JISIUMM, HaNpaBJAeHHbIMI HAa  KOPPEeKUMIO  IICUXO-
SMOLIMOHAIBHOM, COCYAUCTON cdeppl M HapYUIEHUIT
obmeHa BemecTB. Kypc sieuenust cocrosti u3 10-12 ceaH-
COB, TIPOBOOMMBIX Yepe3 [OeHb; 2) MOaydyaBliMe coue-
TaHHY0 Tepanuio IIOT ¢ ¢papmakonyHkmypoti (PIT) aH-
TUTOMOTOKCHMYECKMMU Ipenapatamu ¢upMmbl «buono-
ruite XaiimbMutTenb Xeenb I'M6X» (bamen-banewn, I'ep-
MaHMsI) IO pa3paboTaHHBIM peKoMeHzanusam [12]:
Traumeel S, Lymphomyosot, Cerebrum compositum N,
(n=32). VlHbeKkuuy BBINOTHSINCh 10 pPEeKOMeHAYyeMOii
MeTOJIMKe Ha KaHOHUYECKYIO IJTyOMHY B 06JIacTh aKy-
MMyHKTYPHBIX TodeK 1o 0,3-0,5 Mu1 B Kakayto. [IimuTesnb-
HOCTb KypcCa JleueHMs COCTaBisiia 4 Henenu: IepBble
2 Hepenu 3 pasa B Helelnlo, fajiee O 2 pasa B HeZerlio;
3) I[IOT B coueranun AIl u @I, (n=31). IIpoBOgMINCH
ceaHChl (apMaKONMYHKTYpPbl TPYU pa3a B HeHelio OTHO-
BPEMEHHO C CeaHCaMM aKyIyHKTYpHI [1].

[IJis1 OLleHKM TICHMXO3MOLIMOHATBHOTO COCTOSIHMSI B
Hayvajie ¥ Iocje OKOHYaHMS Kypca JieueHus] IPUMEHSIICS
OIPOCHMK JIeITpecCuy aHKeTbl COCTOSIHUS 3710poBbsi PHQ-
9. Onpocuuk PHQ-9 nipencTasiisieT co60i CKPYMHUHTOBYIO
MporpamMmy, paspaboTaHHYIO AJIST OUArHOCTUKYU Jempec-
CUY B NIEPBUYHON MeOVLIMHCKOM CeTH, ¥ TI03BOJISIET Olie-
HUTb TSDKECThb JENPECCUMBHOTO COCTOSIHMSI, a TaKke MO-
SKeT CJTY’KUTb MHCTPYMEHTOM Kak [Jisl TIPUHSITUS pelie-
HMSI O HavaJsie JieYeHsI U 11e7IecO00pa3HOCTY Ha3HAUeHUSI
aHTUAEIIPECCAaHTOB, TaK U JJISI U3MepeHMsl OTBeTa MHalu-
eHTa Ha neuyeHue [20]. [lokazaTenu mernpeccum oLeHMBA-
JIMCh B HauaJjie jieueHus ¥ Ha 28 JeHb.

15 aHanMM3a KauecTBa KM3HU, CBSI3AHHOTO CO 310-
poBbeM U 3(PpGEKTUBHOCTHM JIeUEHMSI TIPUMEHSIACh IITKa-
na EuroQoL (EQ-5D) [19], koTopasi cocTosila UX 2-X Jac-
Teii: TepBOJi YaCTH, BKITIOYAIOIEH 5 KOMIIOHEHTOB, CBSI-
3aHHBIX CO CJEeNYIOUMMM aCIeKTaMM KU3HU, CYyObek-
TUBHBIMY OILYIIEHUSIMY (DU3NUECKOTO U TICUXUIECKOTO
3I0POBbsSI UeJIOBeKa: MOABMKHOCTh (MOOWIBHOCTD), Ca-
MOOOGCTYKMBaHME, aKTUBHOCTD B TIOBCEIHEBHOI KU3HMU,
60sb/myuckoMdopT U TpeBora/menpeccusi. Kaskaplii KOM-
TOHEHT pasfieJieH Ha TPU YPOBHS B 3aBUCUMOCTU OT
CTeTleHM BbIPaskeHHOCTM IMpobsieMbl. BTopas yacth -
sto BAIIl-TepMoMeTp, MpeACTaBSIONUNii cOO0i KOIM-
YeCTBEHHYIO OLIeHKY OOILero craryca 3I0pOBbs, T[e
MauyeHTaM IpeJJjaraaoch OLEHUTb COCTOSIHME CBOEro
3[0POBbS IO BM3YyaJIbHOV aHAJIOrOBOI 1IKajle, KOTOpas
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ObUTa MapKupoBaHa oT 0 (Hauxy[lilee BO3MOXHOE CO-
cTosiHUS 3A0poBbs) n0 100 (Hawayuillee BO3MOKHOE
coCcTosIHMe 340pOBbsi). IlokasaTenn KkauecTBa >XU3HU
OILI€HMBAJIMCh IO JieueHUs U Ha 28 IeHb.

CraTucTnueckast 06paboTKa MOMYUYEeHHBIX Pe3y/IbTa-
TOB [IPOBEZIEHA C MCII0/Ib30BaHMeM METO0B [lapaMeTpu-
YecKoii ¥ HemapaMeTpU4yecKoi CTaTUCTUKY, BK/IIOUaB-
mieit kputepun MaHHA-YUTHU AJ1s1 HE3aBUCUMBIX BbIOO-
POK, KpUTepuii BUJIKOKCOHA AJIS1 3aBUCUMBIX BbIGOPOK,
kputepuii CThIOgeHTa IS OLIEHKM CpeIHUX 3HAUYEHMUIA.
IIpu mpoBepKe CTaTUCTUUYECKUX TUIOTE3 KPUTUUECKUI
YPOBEHb 3HAUMMOCTM B JAHHOM MCC/IeJOBaHUM IPUHU-
mayi paBHbIM 0,05. VCIIo/ib30BasICst POTPaMMHBbIN KOM-
iekc «Statistica for Windows v. 6.0» u EXCEL.

PesynbTaThl M UX 006CykaeHme. [Ipu mCuUxoaoru-
YyeckoM 06C/IeOBaHNY C TIOMOIIbIO OIPOCHMKA 3/10PO-
Bbs1 PHQ-9 6bLJI0 BBISIBJIEHO, UTO BCE TMALIMEHTHI MU
Ty WIM MHYIO CTeIleHb Jernpeccun. Jlerkas cTereHb Je-
npeccun y 11% mnamuentos (7,3+0,7), yMepeHHas1 Je-
npeccust 'y 47,3% mnauuenTtoB (12,3%1,2), mempeccus
cpenHel CTeleHM TsoKeCcTu y 37% manyeHToB (17,1£1,4),
TspKenast genpeccus v 4,7% (21,3+0,7). Haubosbinee
KOJIMYECTBO Oa/lJIOB Habpanu ciiemyrolnye kanobbl, 6ec-
TTOKOMBIIIME TOUYTY KaXKIblii TeHb, ObLIY UYYyBCTBO YCTa-
jnoctu (65%), HapymeHue cHa (67%), MOAABIEHHOCTb
71% v OTCYTCTBUE MHTEpeca K MPOUCXOISIIUM COOBITH-
am (71%), mpobraeMbl € KOHLIEHTpalyeil BHUMaHMUS
(54%). D10 MoATBEpPKAAEeT TOT (AKT M JAaHHbIE APYTUX
MUCC/IeA0BaHMIA, YTO TICUXMYECKME paccTporicTBa mpu 12
" caxapHom duabeme 2-20 muna (CJI 2) upe3BbIUATHO
pacopoCcTpaHeHbl U BCTPeYarTcsI MUHUMYM y 40% 3Tux
MalMeHTOB, @ B CTAlIMOHAPHBIX YCJIOBUSX BBISIBJISIIOTCS
He MeHee yeM B 80% ciydaeB. C/I, 2 yacTo coueTaeTcsi €
JleTIpDeCCUBHBIMM COCTOSIHUSIMU [2], @ IIpM HapacTaHUU
IVICTeMUY JIOOGHO-TIOJKOPKOBBIX CTPYKTYP Ipu [ Takue
COCTOSTHMSI B3aUMOYCYTYOIISIIOTCS.

IyHaMMKa ICUX0-3MOLMOHATIBHOIO COCTOSIHMS M pacipeesieHue 60/IbHbIX B
JieueGHBIX IPyIIax B Ipolecce Je4eHNsI B 3aBUCHMMOCTY OT YPOBHS A€IIPeccum

MIPOSIB/IEHMSI, YTOMJISIEMOCTb M 3SMOLIMOHA/IbHAsT Jia-
OWJIBHOCTb, CTAOMIN3UPOBAINCh LM PbI Al B OCHOBHOII
rpyr1irmne K 6-8 ceaHcy.

KoMmIuieKkcHOe jieueHye B OCHOBHBIX I'PYIIIaX TakKe
CIIOCOGCTBOBAJIO CTATUCTUYECKM 3HAUMMOI TOJIOXKM-
TeJIbHOJ JVMHAaMMKe IICYXO0-3MOLIVIOHAIbHOTO COCTOSIHUS
K KOHIly McCIefoBaHMs Mo onpocHuky PHQ-9 (p<0,01)
(Tabim.).

Jnmavuka neRaiaTe el 1enpeccun no onp:
mo rpyomas (cpeauni b,

Ky PHQ9 10 0 nocae Teaenns
. M om)
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Puc. 1. lyHaMyKa 1okasaTeJeli Jerpeccuy o OIPOCHUKY
PHQ-9 po v noce yieyeHyst 110 rpymnam
Tpumeuanue: HOCTOBEPHOCTb PA3IMUMIL B OCHOBHBIX I'PYIIIIax
npu p<0,01: ' - Mo cpaBHEHUIO C ITOKa3aTeJsIMU [0 JedeHus,
— 110 CPAaBHEHMIO C MTOKA3aTeJIIMU KOHTPOJIbHOM I'PYTIIIBI, JOC-
TOBEPHOCTH Pa3INyuii B KOHTPOJIbHOI I'PYTIIIe [0 CPABHEHMUIO C
MOKa3aTesIMy 0 iedeHus: " — npu p<0,01; * — mpu p <0,05

IauHble Tabj. CBUIETENTbCTBYIOT,
YTO BO BCeX JIEUEOHBIX TpyIIax IIo
OKOHUAHMM JIEUEHMSI He OTMedajoch
MalMeHTOB C TSDKENIO CTeleHblo [e-
mpeccun. B mpoiiecce yieueHust Koamue-

Tabnuya

CTBO TAIIMEHTOB C JIETKOW Aemnpeccuein

Jlerkas YMmepeHHas CpepnHsist Tsxenas
CTerneHs CTemnenb CTeIIeHD - YBEIUUMIIOCh CTAaTUCTUYECKU 3HAYUMO
il Tocre mo Tocre mo Tocre mo | mocre | B OCHOBHBIX rpynmax: All, ®IT u AII+®II
KonTtponpHas | _n=3 n=7 n=15 n=12 n=11 n=11 n=1 n=0 _
rpynmna, n=30 | 6,8+0,6 [ 7+1,3 |12,4*0,9| 11,8+1.1 [17,3+1.3] 16+1,3? 22 (p<0,01), uTO mpeanonarano BO3MOX
Tpyrma n=2 n=15 n=17 n=12 n=13 n=7 n=2 n=0 HOCTb YMEHbIIE€HMS A03bl aHTUOEIpec-
ATl n=34 [7,5£0,7 | 6,120,752 | 12,1%1,1 | 11,5%0,7 | 17*1,4 |15,7¢0,8%2 | 20,5%0,7 CaHTOB. UMCJIO NALMEHTOB C YMepeH-
T'pyrma n=5 n=19__| n-=13 n=7 n=12 n=6 n=2_| n=0 | poji u cpeqHeli CTEEHDIO TSKECTY fie-

@I, n=32  [7,2%0,8]5,5+0,7%2 [ 12,2*1,2 [ 11,30,5>2 | 16,8%1,6 | 15,3+0,5%2 | 21,5+0,7

Tpyrna Py =00 =15 nss =11 =4 =) =0 peccuu  CTAaTUCTUYECKM  3HAUYMMO
ATI+®II, n=31 [ 7,8+0,8 | 5,2+0,4%2 | 12,5%1,5 | 10,4*0,5%2 | 17,3%1,3 | 15,2%0,5%2 21 YMEHBIIMIOCh B OCHOBHBIX MMOATrPYIIIIax

IIpumeuanue: cpemgHmit 6ai 1o rpyrrme M*m, 4OCTOBEPHOCTh pasanunii mipu p<0,01;
1 _ 110 cpaBHEHMIO C TIOKa3aTeJIsIMM [I0 JIeYeHMs B CBOei IIOATPYIIIe;
2 — 110 CpPAaBHEHMIO C TIOKA3aTeIAMM KOHTPOIbHO TPYIIIbI

®IT u ATI+®II (p<0,05). B KOHTPOJIBHOI
TpyIIe He3HAUMTeTbHO YMEHBIIMIOCh
KOJIMYeCTBO OOJbHBIX YMEPEeHHOI CTe-
TIeHN TSDKeCTH, 6e3 AMHAMMKM OCTaBa-

IIpy uCoNMb30BaHUM KOMILJIEKCHOTO JIeUeHMsl 3Ha-
YUTENbHO YIYUYIINIOCh COCTOSIHYE GOBbHBIX B OCHOBHOI
TpyIllie MO KIMHMYECKUM I10KasaTensM. YMeHbUIMIach
roJIoBHasE 060jb, TOMOBOKPY)KeHMSI, HEYCTOINUMBOCTHU
MOXOAKM Ha 4-5 mHeii paHbIlle, 4eM B KOHTPOJIbHOIA
rpymme (p<0,05). PerpeccupoBanyu AUCCOMHUYECKNE
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JIOCh CpeiHel CTelleH! TSKeCTHU.

VMeHblIIeHMe BCeX MTOKa3aTesieil Termpeccuu mo orl-
pocHuKy PHQ-9 (puc. 1) 6bUIO CTAaTUCTUYECKM 3HAUM-
MBIM 110 CPaBHEHMIO C HayajoM JieueHUS BO BCeX OC-
HOBHBIX rpynnax (p<0,01), a B rpyIire KOHTPOJIS JUIlb
10 YeTbIpeM U3 JeBSITU NoKa3areseit (OTCYyTCTBUe UHTe-
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peca, TOIaBJIeHHOCTb, TIPOGIEMbI CO CHOM M MBICIM O
npuunHeHun cebe Bpema) (p<0,01). OmHaAKO MO cpaBHe-
HUIO C KOHTPOJIbHOI TPYIIOi Gojiee 3HAUMMOE YIyd-
HieHMe BCcex MokasaTeseit Jernpeccuy MPpou30uuIo TOJb-
Ko B noarpymie AIT+®II (p<0,01).

V3yuass oThenbHble IIPOSIBIEHMS] [eNIPeCcCUBHOIO
CUMITTOMOKOMIUTEKCA, ObIJIO BBISB/IEHO, UTO B OCHOBHBIX
rpynmnax HamOOJbIIEMY perpeccy IOABEPIVIUCh TaKue
MPOSIBIEHUST KaK AVICCOMHMSI, YYBCTBO YCTAIOCTH, YIIAAOK
CWI, OTCYTCTBMeE alllleTUTa Win IfepeefaHne, TPyIHOCTU
KOHIIEHTpaLMyY BHUMAaHMUsI, 3aTOPMOKEHHOCTb. [IMHaAMM-
Ka 9TUX MPU3HAKOB MMOKa3aia HaubosIbIllee M3MeHEHE B
rpyniie All u B rpymre @I o oTHOLIEHMIO K TTOKasarTe-
1M Havasia jeueHus (p<0,01), a B rpynme ATT+®IT Tacke
T10 CPaBHEHMIO C rPyNoii KoHTpons (p<0,01).

ITo ompocuuKy EQ-5D BBISIBIEHO BbIPasKeHHOE Ha-
pymenue KX y Bcex o6ceyeMbIx 60bHbIX. OCHOBHBIM
npuunHaMy cHwKeHus: KOK, BbICKazaHHBIMM CAMUMM
MauyeHTaMu, BAUSIOIIMMYM Ha OILIYIIEeHMUsS] HEIOJIHOLEeH-
HOCTY KU3HY, GbUIM HEOGXOIMMOCTb PETYISIPHOTO KOH-
TpoJs ravikeMun (89%), IJIMTENBHOTO IpMeMa MeayuKa-
MEHTOB U cobiiofieHnst cxem JyiedeHus: (72%), a Takke
TICUXOJIOTMYECKIME TIPOGIEMBI CO CHVDKEHMEM HACTPOEHMS
Y IECCMMM3MOM B OLleHKe CBoero maneuenus (91%).

C mnomomipio ornpocHuka EQ-5D BbISIBJIEHO, UTO
HauboJIbINMe TIPO6IEMBI MO 3[0POBbI0 Y GOTHHBIX BbI-
3bIBAJIM HaJMuMe TpeBoru u mpenpeccuu (y 100% 60mb-
HbIX). IIpoGeMbl € TepeaBUKEHMEM CBSI3bIBAINCH
GOJIbHBIMM C HEYCTOUMBOCTHIO U 3aMeJIEHMEM TIOXOM-
KUy 57%, TPyIHOCTY TIPU BBITIOJTHEHUY TTOBCEIHEBHBIX
IleJT B CBSI3M C PACCESTHHOCTbIO ¥ 3a6bIBUMBOCTBIO Y 54%
GOJIbHBIX, TIPY YXO/e 3a c060¥ y 56%, 0 Hanuuuu 60y u
dusnueckoro auckomdopTa coobuianu 63% maiueHTos.
ITo Bcem mapamerpaMm omnpocHMka EQ-5D moxkasaTenn
KX B rpynnax gocToBepHO He pasnuuanucb. CpegHuit
uHaekc EQ-5D o jieyeHUs] COCTaBMI Y BCeX OGOJIbHBIX
1,052%0,11 6anna. ITo EQ-5D — BAIIl-TepMoMeTpy cpel-
HM1 TOKa3aTesb ObLT paBeH 46,8+7,9 MM.

IMocse MpoBefeHHOro JieyeHus: (puc. 2°) BO Bcex
TPYIax OTMEeYaloCh JTOCTOBEpHOE TOBbIIIeHNe TOKa-
3aresieif, OTpasKaIOIIUX TCUXOJIOTUYECKYI0 COCTABJISIO-
1Iyio 310poBbs (p<0,05). BennunHa mmokasareieii TpeBo-
I'M /Ienpeccuy B OCHOBHBIX IPYIMIIaX YMEHbIIUIACh K 28
IHIO, U TICUXMYECKNe TI0Ka3aTean 340POBbsl BO3POCIN B
2,8 pasa (rpynma AIl 1,8%0,6), (rpynma ®I1 2+0,6),
(rpyrnina AIT+®II 2+0,6), B KOHTPOILHOI I'PyIIIie BO3POC-
mu B 2,7 pasa (1,5%0,5). [TokazaTenu Gpu3nyeckoro 3mio-
POBBSI B BUAE YAYUIIEHUS ABUTATEIbHOI aKTUBHOCTU B
rpynnax All, ®IT u AIT+®II B 1,26, 1,32 u 1,33 pa3a co-
oTBeTcTBeHHO (1,76%0,6), (1,76%0,6), (1,84%0,6). JocTo-
BepHOe 3HaUYeHue MIPUHUMAITU ToKasaTenn
601b/myICKOMGOPT BO BCeX rpymnmax: B 1,7 pasa B rpyrie
koHTtpons (1,50,5), B rpymme AIl B 2,2 pasa (2%0,6), B
rpynmne OIT u AIT+®II B 2,4 pa3a (2+0,6 u 2*0,6). [Toka-
3aTeay CaMOOOCTYy>KMBAHUS 3HAUMMO BO3POC/IU B TPYII-
max ®I1 u AT+®IT (1,63+0,6 1 1,84+0,6) COOTBETCTBEH-
HO; COLIMAJIbHOTO acIieKkTa 3J0pPOBbs B BUE MOBCEeIHEB-

x
PucyHok danHotli cmamsu npedcmassieHsl Ha 00103#Ke 2.

13

HOJ aKTMBHOCTY 3HAUYMMO BO3POCM BO BCEX OCHOBHBIX
rpymnmnax (AIl 1,8+0,6 , ®IT 20,6, ATI+®II 2+0,6).

Cpennue 3HaueHus uHaekca BAIIl-TepmomeTpa B
OCHOBHBIX TPYMIIax IOCTOBEPHO MOBBICUIUCH MO CPaB-
HEHUIO C KOHTpOIbHOM, Ha 30,6 MM B rpymme AIT+®II,
T.e. 6osee ueMm B 1,5 pasza (p<0,05) (puc. 3), B rpymie All
Ha 26,5 MM, B rpymme ®II Ha 27,3 MM, MeXay co6oit B
OCHOBHBIX TpyMIax He ObUIO JOCTOBEPHOI pPasHUIBI,
nokasarenb BAIIl-TepmomMeTpa B KOHTPOJBHONM Takxke
noBbicuics (Ha 14,9 MM), HO He 3HaUMMO.

AwnHamuuka cpegHei oueHK COCTOAHKA 3goposesa no BALl-tepmomerpy
onpocHrka EQ-50 B npoyecce neveHnA
100
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woHTp rp

Bao Onocae

Puc. 3. IuHamuka cpeJHei OlleHKM COCTOSIHUSI 300POBbS 110
BAIII-TepmomeTpy orpocHuka EQ-5D B mpoliecce jeueHmst

V3BecTHO, UTO AernpeccuBHbBIN addekT sgBiseTcs
Cepbe3HbIM U OTSATYAIOUIMM COCTOSIHMEM, OKa3bIBalo-
MMM CYIeCTBEHHOE B/IMSIHME Ha KauecTBO JKMU3HU, a
pasBuTue 1D maxke Ha HaA4YaJAbHBIX 3TAmax U ee Mporpec-
CUpOBaHMe CyleCTBeHHO cHsKalT KXK, mpuBogs K co-
IMaabHOI ne3amanTainuu [4,10], Biuss Ha pusnyeckyio,
TICUXUYECKYI0 U COLMa/IbHYI0 cocTaBisooiyo KX mo-
SKUJIBIX GOJIbHBIX.

Hamie ucciemoBaHue IOKa3ajao, YTO pasBUBalo-
myecss B paMKax OCHOBHOTO 3a00jieBaHMs, JeMpecCcuB-
HbI€ PACCTPOIICTBA, SIBJISSICb OOHUMMU U3 KOPpPUTUpYe-
MbIX (DaKTOPOB pucKa U 6a3oii GOpMUPOBAHUS IIOBE-
JIEHUYECKMX peakluii y mauueHToB ¢ [I9 u Metaboinye-
CKMMM paccTporiicTBamu, TakuMmu Kak CJI 2 Tura, oka-
3bIBAIOT CYIIECTBEHHOE HEOJIATONMPUSTHOE BIMSHME HaA
KK moskmibix 60bHBIX. HeratuBHOe BivsHue Ha KK y
60sbHBbIX ¢ 1D U C]I, 2 THUIIa MOXET OCYIIECTBISTbCS Ue-
pe3 pa3BUTHE OUCCOMHMM, IyBCTBO YCTAJIOCTH, YIAZOK
CUJI, OTCYTCTBMeE aIllleTUTa UIu MepeenaHne, TPyIHOCTU
KOHIIEHTpalUuM BHMUMAHMS, 3aTOPMOXKEHHOCTb, T.K.
VMMEHHO 3TU MoKa3aTesy 6bii Hauboiee BbIpaskeHbl.

Takum 06pa3oM, Hauboee KypabeTbHbIMYU MTPOSIB-
JIeHUSIMU JeTIPeCCUBHOT0 CMHApOMA IPYU KOMIUIEKCHOM
JleueHnu 60abHBIX ¢ 19, accorumpoBaHHoii ¢ CII 2 Tuma,
priwyawieMm All u @I aHTUTOMOTOKCUUYECKUMMU TIpe-
rnapataMu SIBUJINUCh YCTaJNOCTh, YIAJOK CUJI, TPYAHOCTU
KOHIIEHTpaUuy BHUMaHUS, 3aTOPMOXEHHOCTb M [IJC-
comHus. Kpome Toro, KoMIjieKCHOe jiedyeHyue 0Ka3ajao
3HAUMMOe BJIMSIHME Ha BaXHBI HepoBereTaTUBHBIN
CUMIITOM Y MOXWIbIX 60/bHBIX ¢ CII 2 TUIIa KaK OTCYT-
CcTBMe amnmetuta wiu Tmepeenanue. CremoBaTenbHO,
MOXHO TIpeAriosaraTb, YTO KOMIIEKCHAsI Tepamnus Mo-
Moraja OCYIIEeCTB/ISITh KOHTPOJIb HAaJl TAaKUM ITOBeJeH-
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yeckMM (aKTOPOM PUCKa CePAeYHO-COCYAMUCThIX 3a60-
JIeBaHU}I KaK IIOTeps] KOHTPOJSI HaJll KOIMYEeCTBOM U
KayeCcTBOM MIPMHMUMAaeMO¥ TUIIN.

CrenyeT OTMETUTD, UTO B IIOATPYIIIIE, Ie MalueH-
ThI TIONYYaIM COUYeTaHHYI0 Tepamuio AIl u OII, neue6-
HbIii 3¢ dekT pasBuBaics GbicTpee u ObLT Oojee crTa-
OMIbHBIM, OKa3bIBasi HEMOCPEICTBEHHOE BMSIHME Ha
cocTapisiomye naroresesa 13, CII 2 Tuna, 4To MOXXHO
0OGBSICHUTh OfHOHamnpaBieHHbIM ¢ [IOT cuHepreTuye-
CKUM M perynupyromum gericteueMm All u ®II anTUro-
MOTOKCUYECKMMM ITperapaTaMu.

B xome Hamero mcciaenoBaHus, MPOU3OIUIO 3HA-
YMMOe yJIyullleHMe B OCHOBHBIX I'DYyIIIax: perpecc [e-
MPEeCCUBHBIX HApYyILIEeHUII U yBeluueHue MoKasaTeseil
KK. TIpumeHnenue pediekcorepanuu 1 HapmMaKoITyHK-
Typbl @HTUTOMOTOKCMYECKMMM IIperiapaTaMy B KOM-
wiekce ¢ IIOT conpoBoxpanach yCTOMUYMBBIM aHTULE-
MIPECCUBHBIM, aHKCUOIUTUYECKUM U BEreTOCTAOUIU3N-
pytomium adexTom.

KommnnekcHast Tepanus npuBesa K HOpMaausauuu
MICUXOTATOJNOTUYECKUX  CUMIITOMOB,  3HAUYUTEIbHO
yMeHbIIa mo6ouHble neiictBus I1OT, mo3BoimIa KOp-
pUTUPOBATh HapyllleHMe KOOpAUHALIMM JBUXKEHMI, Mac-
Cy TeJia, YCTpaHsIa 3a1ophl, CITOCO6CTBOBAIA JOCTOBEP-
HOMY YMEHbILIEHVI0 MMyopenakcaluy U JHeBHOM COHJIN-
BocTH (p<0,05). [I06OUHBIX SIBJIEHMIT B OCHOBHOI TPYyIIIe
He 6bLIO.

Kaxk BupHo, IIOT Takxke ynayuniaeT ICUXONATONO-
TMYECKOe COCTOSTHME Y OOJIbHBIX, CHMKAsT BbIpaKeH-
HOCTb YPOBHSI JIeTipecCcuu, B YaCTHOCTU TI0 TaKUM Tapa-
MeTpaM, KaK OTCYTCTBME MHTepeca, OGe3pasinume, Ha-
pYILIeHMST CHa UM MbICIM O TpUUYMHEHUM cebe Bpenda
(p<0,05); He 3HAUMMO MEHSUIICDh MTOKA3aTeNIN TPYIHOCTU
KOHIIeHTpalMy BHUMAaHMUSI ¥ UYBCTBO YCTAJOCTH, IO-
BBIIIEHHO! YTOMJIIEMOCTH; He U3MEHWINCh — Mpobiie-
MbI ¢ anmneTuToM. OZHAKO OCTaBaauCh TOOOYHBIE SIBJIEe-
HMSI B BUJE COHJIMBOCTU, YCUJIEHMSI TOIOBOKPY>KEHMS,
CYXOCTU BO PTY, IUCTIETICUYECKUX SIBIE€HUI.

B katamHe3e uepe3 6 u 12 MecslieB, OTMeYasCs
MPOJIOHTMPOBaHHbIN 3 (PEKT B OCHOBHBIX IPYyMIIaX, I10
CpPaBHEHMIO C KOHTPOJIbHOW, pa3BM/ICS T.H. (peHOMeH
«TIepeKpecTHO aganTaiuu». HabmogeHus ¢ UCIo/b30-
BaHMeM BAIIl-TepmomeTpa nokasany, YTO ITO3UTUBHBIN
o dekT nevyeHMs B OCHOBHOI TpyIIle COXPAHSUICS Ha
IOCTUTHYTOM YpOoBHe y 89% malueHTOB B TeueHUe 6
MecsLeB, Y 63% B TeueHue 12 MecsieB. B KOHTPOJIbHOI
TpyIIlie JMHAMMKa Obl/la MeHee ONMTUMMCTUYHAS: B Te-
YyeHue nocjaenyrmmnx 6 u 12 mecsueB TOAbKO y 28% u
12% mainyeHTOB COOTBETCTBEHHO.

Hamm pesynbTaThl COTIACYHOTCSI C JAHHBIMM 3KC-
TePUMEHTAJIbHBIX U KIMHUYECKUX UCCIIeIOBaHMIi B 6J1a-
TOMPUSITHOM BO3JEMCTBUM Ha ICUXO-5MOLMOHAIbHbBIN
cratyc ¥ GYHKUMOHMpPOBaHMEe TOJOBHOTO MO3ra, IO-
CpenCcTBOM KaK aHTUIOMOTOKCUMYECKMX IIpernapartos,
YAYYLIAIOMIMX METaboIMYeCKIe TIPOLIECCH, TaK U METO-
noB PT, monoxkuTtenbHbIii 3 GeKT KOTOphIX ObLI 06Y-
CJIOBJIEH HecrenuduueckKuM MeXaHU3MOM [IeCTBUS
MpU peanusalyy pasiUYHbIMMU TEXHOJIOTUSIMU CTUMY-
JIILMY TOYEeK aKyIyHKTYpHI [8]. DTO pacleHMBanoch Kak

14

MIPOSIBJIEHNE CTPecC-IMMUTUPYIOLero neiicTBust ped-
JIeKCoTepanuy € aKTUBalMeil IpOLLecCOB CaHOreHesa,
BCJIEICTBME 4Yero IPOM30IIJIO NOBBIIIEHNE Pe3UCTeHT-
HOCTM OpraHM3Ma K IMOLMOHAIbHBIM U (PU3NUECKUM
Harpy3kam.

BeiBoabl. JddekTMBHOCTh KOMIUIEKCHOTO Jieue-
HUSI, COUETAIOLIETO B cebe aKyMyHKTYpY, hapMaKOITyHK-
TYpy U UxX KoMOuHaIuio ¢ [IOT y GOMbHBIX MOXKUIOTO
Bo3pacTa ¢ [ID, accolMMpOBaHHOM € caxapHbIM anabe-
TOM 2 TUIIA U AEeNpPeCcCUBHBIMM PAacCTPOIICTBAMM BbILIE,
YyeM IIpY JIeYeHUM TOJBKO MCyx0ohapMaKoIorMIecKUMI
npenapataMu. Jlo6aBjieHKue K KOMILIEKCHO Tepanuu
AIT u ®II 1OCTOBEpHO CHIDKAET JelpecCUBHbIe IPOSIB-
JIeHUs, OKa3bIBaeT 6aronpusiTHoe BoszgeiicTeue Ha KK,
KOpPUTUMPYSL 5MOLIMOHA/IbHO-TIOBEJleHUeCcKe Hapylle-
HUs, OpuBOOUT K 3bGeKTUBHOI KOppeKIuu pac-
CTPOJICTB HEBPOTUYECKOTO YPOBHSI, He MO3BOJSeT pas-
BUTbCS TOGOYHBIM 3deKTam, crioco6CTBYeT MOBBIIIE-
HVIO YPOBHS aJalITUBHBIX peaKIinii.
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KJIMHUYECKAS OLIEHKA COCTOSIHUSI TKAHE ITAPOJIOHTA ITOCJIE MPUMEHEHUSI HECBEMHBIX
ITPOTE30B

E. H. JKVIJIEB, E.Il. APXAHTEJIbCKAS, A.A. MXUTAPSIH

@I'BOY BO «IIpusonxckuti uccnedosamensckuii meduyuHckuti yHusepcumem» Munsopasa Poccuu,
ni. Mununa u Ioxcapckoeo, 0.10/1, 2. Huxcnuii Hogzopod, 603005, Poccus, e-mail: rector@gmannov.ru

AnHoTtanus. Ilens uccnedosanus — M3ydnUTh KIMHUYECKOE COCTOSIHME TKaHeW IMapoJOHTa Y MalYeHTOB Ooc/ie IPUMeHeHNUs He-
CheMHBIX MpoTe30B. Mamepuanst u memoodst ucciedosanus. O6cnenoBanbl 50 MalMEHTOB C AMarHO30M aedeKT TBepAbIX TKaHei u
YacTUYHAS TOTepsl 3yOOB IOC/e MPUMeHeHMs] HeCbeMHBIX IPOTe30B, U3 HUX 36 (72%) cocTaBMIM SKeHIIVHBI U 14 (28%) My>KUMHBI.
VisyueHne BIUSIHMS HECHEMHBIX KOHCTPYKIMIT TPOTE30B Ha COCTOSIHME TKaHeli MapoJOHTa OCTAeTCs aKTyaabHOM MPO6aeMOoit KIMHU-
YeCKOi CTOMAaToMOTUN. [IJist OLleHKM COCTOSIHMS MMApOJIOHTA MPUMEHSUTUCh MHAEKChI TUTMEHbI, BOCIIAJIEHNSI, KPOBOTOUMBOCTH JECHBI U
KOMOMHMPOBaHHbIE TAPOJOHTA/IbHbIE MHIEKCHI. B MccienoBaHuy 6b1IM UCIIO/Ib30BaHbI CJIEAYIONIME UHOEKChI: MHIEKC rurueHsb! (IpuH-
BepMwinnoH), nanwiasipHO-MapryMHaabHO-a/IbBEOSIPDHBIN MHIEKC, MHIEKC KPOBOTOUMBOCTM AecHbl MioyiemaHa-Koyamna, mHAeKc
KPOBOTOYMBOCTM COCOUKOB [I€CHBI, TMHTMBO-TTaPOIOHTATbHbIN MHIEKC U TIaPOAOHTAIbHbBI MHAEKC Paccena. Pesynsmamet u ux oocy-
scoeHue. V3yueHne pe3ysbTaTOB MHAEKCHO OLIEHKY M CTATUCTUYECKUI aHAIU3 TPOBOIMINCH TI0 OOLIETIPUHSATBIM KpUTEPUIM U (Hop-
My/aM. 3HAUEHMST MHIEKCOB paclpeieyIuch Caeqyonmm o06pasoM: uHaeke rurueHsl ([pyH-BepMWUIMOH) UMeN cpeiHee 3HaUeHue
2, 9YTO COOTBETCTBYET yIOBIETBOPUTEIBHOMY YPOBHIO TUIVIEeHbBI, MaNWIISIPHO-MapTrMHaIbHO-a/IbBEOSIPDHBIN MHIEKC — 13,25 % — ner-
Kasl CTeleHb TSDKeCTU TMHTUBUTA, MHAEKC KPOBOTOUYMBOCTU COCOUKOB JecHbl — 0,95, MHAEKC KPOBOTOUMBOCTU AecHbI MiosiemaHa-
Koyamna - 0,75, mapogoHTa/ibHbI MHOEKC Paccena U rMHTUMBO-MapoJoHTaNbHbIi uHaekc — 0,15 u 0,45 COOTBETCTBEHHO, UTO UHTEP-
MIPETUPYETCS B OLIEHOYHO 1IIKajIe KaK HayaJbHasi I JIeTKasl CTelleHb 3a00jieBaHMs MapoloHTa. 3akoueHue. Takum o6pa3om, mosry-
YEHHbI€ Pe3yJbTaThl ITIOKAa3a/IM, YTO Y IMALMEHTOB I10CJI€ MPMMEHEHMS HECbEMHBIX ITPOTE30B Ha6n}onan09{ yﬂOBHeTBOpV[TeJ’IbeIVI Ypo-
BE€Hb I'MTMEHBI ITIOJIOCTU PTa IO 3HAYEHMIM MHAEKCA FpI/IH-BepMI/II[I[I/IOH, ToKa3aTeJ BOCIaJIeHUS M KPOBOTOUMBOCTHU J€CHbI COOTBET-
CTBYIOT JIETKOJ CTeIeHM TSDKeCTU TMHTMBUTA, 8 3HaYEHUsI IapOJOHTAIbHBIX MHEKCOB ITO3BOJISIIOT CHEeNaTh BbIBOJ, O JIETKOV CTEIeHN
3a60sieBaHMS TAPOJOHTA.

KiroueBblie ciioBa: 3a60ieBaHMSI TAPOJOHTA, MHAEKCHAS OLleHKa TKaHel MapofoHTa, MHAeKC ['puH-BepMmwumoH, MHAEKC Kpo-
BOTOUYMBOCTHU AecHbl MiosieMana-Koyasia, mapogoHTanbHbIM MHIEKC Paccena, opTomnennueckoe jevyeHme.

CLINICAL EVALUATION OF THE STATE OF PERIODONTIC TISSUES AFTER APPLICATION OF FIXED DENTURES
E.N. ZHULEV, E.P. ARKHANGELSKAY, A.A. MHITARYAN

FSBEI HE «Privolzhsky Research Medical University» of the Ministry of Health of the Russian Federation,
Minin and Pozharsky Sq., 10/1, Nizhny Novgorod, 603005, Russia, e-mail: rector@gmannov.ru

Abstract. This article is devoted to the study of the condition of periodontal tissues in 50 patients with diagnoses of “defect in
hard tissue of teeth” and “partial loss of teeth” with short defects included after prosthetics with fixed prostheses. The study of an ef-
fect of fixed prosthetic structures on the condition of periodontal tissues remains an urgent problem in clinical dentistry. To assess the
condition of periodontal hygiene, inflammation, gum bleeding indices and combined periodontal indices were used. The following
indices were used in the study: hygiene index (Green-Vermillion), papillary-marginal-alveolar index, the Mulleman-Cowell gingival
hemorrhage index, gingival papillary hemorrhage index, gingival-periodontal index and Russell periodontal index. The results study of
index estimation and statistical analysis were carried out according to generally accepted criteria and formulas. The indices were dis-
tributed as follows: the hygiene index (Green-Vermillion) had an average value of 2, which corresponds to a satisfactory level of hy-
giene, the papillary-marginal-alveolar index was 13.25% - mild severity of gingivitis, the hemorrhage index of the papilla of the gum -
0.95, the Mulleman-Cowell gingival hemorrhage index is 0.75, the Russell periodontal index and the gingival-periodontal index are
0.15 and 0.45, respectively, which is interpreted in the rating scale as an initial or mild periodontal disease.

Keywords: periodontal disease, index assessment of periodontal tissues, the Green-Vermillion index, the Muhlemann-Cowell gin-
gival bleeding index, the Russell periodontal index, orthopedic treatment.

BBenmenue. Hambosee pacrnpocTpaHEHHBIM CIIOCO- Heil MapoJOHTa OCTAeTCS aKTyaJIbHOI Mpo6aeMOoii Kin-
60M OpTOIEOUUECKOro JjedeHus aedeKTOB TBepPAbIX HUYECKO) cToMaTojoruu. llenblo OpTOIeanyecKkoro
TKaHeil 3y60B M BK/IIOUEHHBIX Me(PeKTOB 3yOHBIX PSIIOB JleueHMs TIpU 3a00JIeBaHUSIX MAPOJIOHTA SIBJISIETCST MPO-
SIBJISIETCS TIPOTEe3UPOBaHMe MCKYCCTBEHHBIMU KOPOHKA- ¢unakTMKa, ycTpaHeHue WiuM ocjiabieHue ero GyHK-
MU ¥ MOCTOBMIHBIMM TIpoTe3aMu. DPEPEKTUBHOCTh LIMOHAJIbHOW Ileperpysku, KOTOpas Ha OIlpejie/ieHHON
CTOMAaTOJIOTMUECKO peabuIuTaluy 9TOM KaTeropum CTaguu MaTOJIOTMYECKOTO MPOoIecca SIBJISIETCSI OMHUM U3
GOJIbHBIX 3aBUCUT HE TOJIbKO OT BbIGOpPa METOAMK, TeX- IJIaBHBIX MAaTOTeHeTUUYeCKNX (PaKkTOpoB, a B psfe ciryya-
HOJIOTUII ¥ MaTepuaaoB, UCIIOIb3yeMbIX OJISI CO3TaHUS €B — CaMOCTOSITeJIbHBIM 3a6oseBaHueM [2,3,5]. Boccra-
MPOTE30B, HO ¥ OT COCTOSIHMS MMapOJIOHTA OMOPHBIX 3y- HOBJIeHMe NedeKTOB 3YOHBIX PSIOB ITO3BOJISIET HOpMa-
60B, YTO OCOGEHHO BasKHO YUUTHIBAThH IIPU HATUUUU €T0 JIN30BaTh OKK/II3MOHHbIE B3aMMOOTHOIIEHMSI, CHSTb
3abosneBaHus [4,7]. CieqoBaTeNbHO, U3YYeHME BIUSHUS TpaBMMpYIOllee JeliCTBUEe >KeBaTeJbHOrO MOaBjeHMs,
HeChEMHBIX KOHCTPYKLIMI MPOTE30B Ha COCTOSTHME TKa- BOCCTAaHOBUTH LIETIOCTHOCTh 3yOHOTO psifa [1]. OueHuTsH
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COCTOSIHME TKaHejl MapofoHTa OMOPHBIX 3y6GOB MO3BO-
JISIOT KIMHUYecKue MHAeKcbl. C X MOMOIbI Bpau
MoJTyyaeT KOMIUIEKCHOe TpeficTaBaeHne 06 ypoBHe I'i-
TMEeHBI TTOJIOCTU PTa, BBIPAYKEHHOCTY BOCHAJIUTEIbHOTO
MpoIecca, CTENEHM TSDKEeCTU AeCTPYKIVU aTbBeOJIsIp-
HOJ KOCTM, XapakTepe TedyeHUs] 3a60JeBaHNS Y KOH-
KPETHBIX 3y00B, MOXKET ILIaHMPOBaTh 00beM Jieuel-
HbIX BMEINIATENbCTB, OLIEHUBATh 3GHOEKTUBHOCTD MPO-
BOAMMOTO JIeueHus ¥ JUcIaHcepusauuiu [6].

Ilenp uccnenoBaHUA — U3YUYUTb KIMHUUECKOE CO-
CTOSIHME TKaHell MapojoHTa y NMalMeHTOB Iocje Mpu-
MeHeHMSI HeChbeMHBIX ITPOTEe30B C IMTOMOIIIBIO MHIEKCHO
OLI€HKU.

Marepuansl M MeTOAbl ucciegoBauus. O6cie-
IoBaHbl 50 MAIMEHTOB C AMArHo3oM OedeKT TBepAbIX
TKaHel ¥ YacTUYHas ToTepst 3y60B Ioc/ie MpUYMeHeHMs
HeCbeMHBIX MpOTe30B, M3 HUX 36 (72%) cocraBuwin
SKeHIIVHBI U 14 (28%) MyKuuHbI. [I151 nedeHus: npume-
HSUIUCb MCKYCCTBEHHbIE KOPDOHKM M MOCTOBUJHbIE TIPO-
Te3bl. OGIEKIMHNYECKOE MCC/IeOBaHME MPOBOIUIOCH C
TTOMOIIBIO CITeIMaJbHO pa3paboTaHHOM KapThl 06CITe-
moBaHMS. IS MHOEKCHOWM OIEHKM COCTOSIHMSI TIapo-
IOHTA HAaMU ObUTM BbIOpAHBI CJIEAYIOMIME KIMHUUECKME
MHIEKChl: uHAeKC rurueHsl (I'puH-BepMuummoH) mis
omnpefiesieHUsl YPOBHS I'UTMEHBI TIOJIOCTYU PTa, NANULISIp-
HO-Map2uHansHo-anbeeonspHolli undekc (IIMA) nns om-
peneneHus] BOCIIAJIEHUSI JECHbBI, UHOEKC KPOo8OmMOUUBO-
cmu cocoukos (PBI) v MHAEKC KPOBOTOUYMBOCTU AECHBI
MioutemaHa-Koyasia ¥ KOMOMHMPOBAHHbIE ITapOOH-
TaJIbHbIE WHIEKCHI, TaKMe KaK MapOAOHTAIbHBIN MH-
nekc Paccena 1 rMHrMBO-TIapOOHTAMBHBIN UHAEKC IJIsI
OLIeHKM BOCHAIUTEIbHOTO U AECTPYKTUBHOIO KOMIIO-
HEHTOB IATOJIOrMM MapofoHTa. OrmpeneneHne pesyiib-
TaTOB MHIEKCHOI OLIEHKM MPOBOIMJIOCH IO OOILIeNpu-
HSITBIM METOIMKaM C TMOCIeNYIIIUM CTaTUCTUIECKUM
aHaJIM30M IOJTyYeHHBIX TaHHBIX.

Pe3ynbTaThl M MX OOCYKOeHMe. B mporiiecce mpo-
BeZleHMs MCC/IeJOBaHMSI HAaMM ObIIO M3YUeHO COCTOSIHUE
TKaHel nmapogoHTa y 50 maimeHToB I0Cae opTornennye-
CKOTO JIeueHUs] HeCbeMHbIMU IpoTe3amu. CpeHee 3Ha-
yeHre MHIEKCa KApUO3HbIX, NIOMOUPOBAHHBIX U YOANEHH-
Holx 3y60B (KITY) 1151 rpymIbl 06C/IeOBAaHHBIX COCTaBUIIO
12, TrOe yYMTHIBAIMCH KapMO3HbIe, TIOMGMPOBAHHBIE,
yaajeHHble U TIpOTe3upoBaHHbIe 3yObl. 3 50 o6ciemo-
BaHHBIX XOpOIIMIi YPOBEHb TUTMEHBI OTMETWIA
1 yenoBeKa, yoOB/IETBOPUTENbHBIN Y 18 UesioBeK, II0XO0M
-y 31. V KeHIIYH 3HaYeHUs MHIEeKCa TUIYEeHbI pacIpe-
gemmnuchk ot 0,66 mo 3,8 (cpenHee 3HaUeHue 2), y MyXK-
yuH ot 0,33 1o 6 (cpenHee 3HaueHue 1,5). CpegHee 3Ha-
yeHMe MHOeKca rurueHsl ['puH-BepmumiimoHa st Bcex
MAaIMeHTOB COCTaBWIO 2 6alia, UYTO COOTBETCTBYET YIOB-
JIETBOPUTEIPHOMY YPOBHIO IMrimeHsl (puc. 17).

3HaueHus ManuIIPHO-MapruHaabHO-
aJbBEOJISIPHOTO MHJEKCa, C MOMOIIbI0 KOTOPOTO BO3-
MOXHO OBUIO OIIeHMUTb BOCIaJieHVe B pas3HbIX 30HAX
JeCHBI KaXKIOTO 3y6a, COCTAaBMUIINY JKEHIIMH BapbUPOBa-
such oT 0 Mo 43% (cpenHee 3HaueHue 13,25%), u ot 0 o
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45% y Mmy>kumH (cpegHee 3HaueHue 8,7%). CpeiHee 3Ha-
yeHMe MHAeKCa 151 BCeli TPYIIIbl alXeHTOB COCTaBUTIO
13,25%, uTO MHTEPIpPETUPYETCS KaK Jierkasl CTeIreHb
TSDKECTU TMHTMBUTA (TabI1. 1).

Tabnuya 1

PacnpeneneHue 3HaueHui nuaekca IIMA

3HavyeHust KonynyecTBo nauyeHToB
MHIEeKca (TIPOLIEHT OT OBIIEro KOIMYEeCTBa —
TIMA n=50)
ITon MYX. SKeH.
0-30% 12 30
30-60% 2 6
6omee 60% 0 0

[Mpu ompeneneHuu MHAEKCOB KPOBOTOUMBOCTU U
30HAVPOBAHUM TECHEBOI OGOpPO3[Abl OTMEUaJOCh IOSIB-
JIeHMe KPOBOTOYAIlluMX TOYeK U jauHuii. CpefHMe MOKa-
3arequ MHAekca MroiemaHa-Koyasia y My>kKuMH Co-
craBuan 0,385, mamerca PBI - 0,51. V >KeHIIMH 3TH
3HAuUeHusl Oy uHOeKkca MiosuiemaHna-Koysmia 6buin
paBubI 0,8 u g uHaekca PBI - 1. Tlo pe3ynbratam 06-
cefoBaHMsI KPOBOTOUMBOCTU Y BCeil TPYIIbI MalyeH-
TOB CpefHee 3HaUeHMe MHAEeKCa KPOBOTOUMBOCTU Miom-
nemana-Koyasta cocraBmio 0,75, a MHOEKca KPOBOTO-
ymMBOCTM AecHbl PBI - 0,95, 4TO CBUIETENbCTBYET O
CpenHel CTeIeHU TSDKeCTU TMHTUMBUTA (PUC. 2).

Haubosee BbICOKME TOKA3aTeNu s KOMOMHMPO-
BaHHOTO MapOJOHTAIbHOrO MHIeKa Paccenra mocturanm
3,8, i1 TMHTUBUBO-NIapPOA0OHTAIBHOTO MHEKCa — 4, UTO
COOTBETCTBYET CpeJiHeli CTEIIeHN TesKeCTy 3a60/1eBaHMs
napogoHTa. CpegHue 3HaYeHUSI COCTaBMIM [JiS Tapo-
IOHTaJIbHOrO MHAeKkca Paccena U  TUHTUBO-
rapopoHTanbHOro uHAekca 0,15 u 0,45 cooTBETCTBEH-
HO, UTO OTIpefieieTcs Kak Jerkasi CTereHb 3a60/1eBaHNS
napoznoHra (puc. 3).

Kpome Toro, npoBefeHHasi HAMM paHee MHAEKCHast
OIleHKa Y MalMeHTOB C YaCTUYHOI ToTepeil 3y60B OO
JieueHUsI MO3BOJMIA CPAaBHUTDH IOJSyUYEeHHbIe TaHHbIE C
pesy/ibTaTaMM OlLleHKM II0C/ie TMpoTe3upoBaHMs. s
CpaBHeHUs NIPUMEHSUIM HellapaMeTPUIYeCKuii KpUTepuii
VwikokcoHa-MaHHa-YUTHU [IJIsT CBSI3aHHBIX BBIOOPOK. B
Tabnuile TpUBENEeHbl 3HAUeHuss W-Kputepust YUIKOK-
CcoOHa-MaHHa-YUTHM M COOTBETCTBYIOIIME €My YPOBHU
3HAUMMOCTU p IJs1 KOKOOTO MHJeKCa AJis1 MOMapHOTro
cpaBHeHMs rpynn (Tabs. 2). B tabnuiie gByms 3Be3004-
KaMM «**» OTMeUeHbl 3HaUeHMSI, CBU/IETEIbCTBYIOIINE O
HINYMM CTAaTUCTUYECKM 3HAUYMMOIO pasauumsi Ha
ypoBHe 3HauMMocTu p<0,01, TpeMs 3Be3goukaMm «***»
— Ha ypoBHe p<0,001.

B maHHOM wMccienoBaHMM HyJeBas TUIIOTe3a OT-
BepraeTcsi Ha YpOBHE CTaTUCTUYECKOM 3HAaUYMMOCTU
p<0.00104167, T.e. BEpPOSITHOCTh OUIMOOYHOTO TpPU3HA-
HUS pa3nnunii 3HauuMbiMK MeHbiIne 0.00104167.

VI3 Tabs1. BUIHO, YTO TPYIIbI «Jl0 eueHusi» u «Ilo-
cle Je4eHMs» Pa3IN4YMMbl C YPOBHEM 3HAUMMOCTU
p<0.00104167. 3HaueHuUsT MHAEKCOB B CpeJHEM MeHblile
B rpynmne «[locne nedyeHus»: uHAekc ruruensl (IpuH-
Bepmuinon) (memmaHel 3,1 wm 2); nanu/uISIpHO-
MaprHa/IbHO-aJbBEOJISIPHBI MHIEKC (MeauaHbl 28 u
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13.25); uHpmekc kpoBoTouuBocTH PBI (MemuaHbl 1.4 u
0.95); umHOeKkc KpoBOTOUMBOCTM MiouiemaHa-Koyasia
(memmansl 1.1 u 0,75); mapofoHTanbHbIN MHIEKC Pacce-
na (meguansl 0.8 u 0,15); T'MHIMBO-IApPOJOHTAIbHBbIN
uHpekc (Mepguanbl 1 u 0,45). HaubGosee BbICOKME TPU-
3HaKM Y/Ay4LIeHUs] COCTOSIHMSI IapoJoHTa IOKasaau
Clenyrolye MHIOEKChl: MHIeKC BocnaneHus aecHsl [IMA
M TIapOAOHTalbHble MHIAEKChl Paccera M TIMHIUBO-
MapoJOHTAIbHBII.

Tabnuua 2

PesyanaTm CpaBHE€HUA HE3aBMCUMBIX I'PYIIII NIAIIMEHTOB
«J1o neuenusi» u «Ilocie redaeHUsI»

Hnpexc w P
VHgeKc rureHsl 1654.5 5e_03%*
(I'puH-BepMmsinoH)
IManumisipHO-MapruHaabHO-
QJIbBEOJISIPHbIN MHIEKC
MHpekc KpOBOTOUMBOCTH
Mironinemana-Koyamia

1789.5 | 2e-04***

1654.5 5e-03**

VHpekc KpoBoTOunBOoCTM PBI 1733 8e-04***
TTapomoHTaIbHBIN MHAEKC Paccena 1631.5 7e-03**
TYMHTMBO-TIAPOIOHTATIbHBIN MHAEKC 1653 5e-03**

3akmouenne. Takum 06pasoM, MOTyYEHHbIE pe-
3yJbTAThI 1TOKA3aJIM, YTO Y MAIMEHTOB IT0C/Ie IpuMeHe-
HUSI HEChEMHBIX ITPOTE30B HABII0AANCS YIOBJIETBOPU-
TeJIbHbI/i YPOBEHb I'MTHMEHbI TI0JIOCTU PTa M0 3HAUEHUSIM
uHpAekca 'puH-BepMminoH, mokasaTenu BocHaaeHUs U
KPOBOTOYMBOCTY HECHbI COOTBETCTBYIOT JIETKO CTere-
HM TSDKeCTU TMHTMBUTA, a4 3HAUEHUST MapOJOHTATbHbBIX
MHIEeKCOB MO3BOJISIOT CIeJaTh BhIBOJ, O JIETKOJ CTeIleHN
3a60j1eBaHMsI MMapoAoHTa. IIpoBedeHHbII CTaTUCTUYe-
CKUV aHa/IN3 paHee UCC/IefyeMOol MHIEKCHOW OLleHKU Y
MalMeHTOB C YaCTUYHON IoTepeii 3yOOB 10 JIeUEHUST U
Pe3yIbTaTOB KIMHUUYECKOTO 00Caeq0BaHMS MOCIe Mpo-
Te3MpOBaHMS TOKa3aa, YTO CpefHUe 3HAUeHUs MHAEK-
COB Yy TpYINbl NalMeHTOB IOCje JeYeHUs] yMeHbIIN-
JINCh, TO €CTh COCTOSIHME TTapOLOHTA YIyUlllaeTcs mocjue
MPOTE3MPOBAHMS, YTO MbI CBSI3bIBAEM C BO3[IE€/CTBMEM
crenyiomux (GakTopoB. Bo-mepBhiX, 3TO MOXET ObITh
CBSI3aHO C cobumofeHeM GOMbHBIMM PEKOMEHAAINI 1Mo
TUTMEeHe IIOJIOCTM PTa II0Cae OPTOIeANYecKOoro Jeve-
HMSI. BO-BTOpBIX, IMOCAe MHPOTE3MPOBAHMSI BO3PaCTaeT
(byHKIMOHANIbHAS aKTUMBHOCTh 3YOHBIX DSIOB, YTO B
CBOIO OYepeb CIIOCOGCTBYET JYUIIEMY CaMOOUUIIEHWUIO
eCTeCTBeHHBIX 3y00B 1 mpoTe30B. Kpome Toro, Hanmuune
9KBaTOpa MCKYCCTBEHHBIX KOPOHOK ¥ BOCCTAaHOBJIEHME
MeK3yOHBIX KOHTAKTHBIX ITYHKTOB TaKKe CII0OCOOCTBYET
3aluTe KpPaeBoro napoAoHTa OT TPaBMUPYIOIEro Aeli-
CTBMS TIMIIM BO BpeMs keBaHMUs. U, HAKOHell, B TPEThb-
X, KaK IOKa3ajay HallM MCCAeTOBaHMUSI KauecTBa XKU3-
HU, y TIAI[MEHTOB MOC/e MPOTe3UPOBaHUS CYIIeCTBeHHO
YIIyULIAKOTCS TIOKA3aTean 3TOTO KPUTEPUSI.
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VICCJIEJOBAHUE ®UJIOTEHETUYECKUX M3MEHEHMI KOPOHABHUPYCA C 2007 11O 2020 I'OJI,
(0030p IMTEPATYPHI)

T.B. YUECTHOBA, A.C. IIOJINBAKNHA

@I'BOY BO «Tynsckuli 2ocydapcmeeHHslil yHugepcument», MeOUYUHCKULl uHcmumym,
np. Jlenuna, 0. 92, 2. Tyna, Tynvckas o6nacms, 300012, Poccus

AnHoTanys: Posib KOPOHABMPYCOB B STUMOJIOTMM TSDKENBIX 3a60/I€BaHMI IbIXaTeIbHbIX ITyTEl B TIOC/IeAHee BpeMst Bo3pacraet. C
MOMOIIbI0 COBPEMEHHBIX METOIOB MOJIEKY/ISIPHO-6MOJIOTMYECKOTO aHa/I1M3a MTPOM3BOAMUTCSI TeHETHYeCKash XapaKTepPUCTMKA STUX T1aTo-
TeHOB, OL[EHMBAETCS 3HaueHye MaTOTeHOB B Pa3sBUTUM PECIMPATOPHBIX 3a00JIeBaHMI Pas3IMUHOI CTEIeHY TSDKECTU, UX BO3AEiCTBIe
Ha OpraHu3M MHIMBUIYAJIbHO U B COCTaBe MUKCT-UHGEKIU. B paboTe npoBeneH aHanu3 GuUIoOreHETMUYECKUX M3MEHEHUIT KOPOHABMU-
pyca 3a TMoc/ie[JHXe TPUHAIUATD JIET, YKa3aHbl OCHOBHbIE MMAaTOT€HETUYECKME OCOOEHHOCTU PA3IMYHbBIX €ro mTamMMOB. OmnpezeneHbl
3a/1a4M IO BBISBJIEHNIO JIAO0PAaTOPHBIX SKMBOTHBIX, KOTOPbIX MOKHO GBUIO ObI YCIIEIIHO MCIIOIb30BaTh B KAUeCTBE Moeseli mpu pabore
C pasIMYHBIMM IITAMMaMM KOpOHaBMpyca. Ha 0CHOBe MMeIOLIXCSl JAHHbIX OlleHeHa 3G GeKTUBHOCTb NefiCTBUS Pa3IMYHbIX IIpernapa-
TOB JJ1 TPOGWIAKTUKMA M MHAKTUBALMYM KOPOHABMPYCa C ONpeieJieHreM MX MUHMMAIbHBIX MOJABSIONIMX KOHIIEeHTpauuii. [IpuBege-
Ha XapaKTepUCTMKA CIOXKMBILEJCS MMaHIeMMYeCcKOl CUTyalMy, BBI3BAHHON AelicTBueM Bupyca Severe acute respiratory syndrome
coronavirus 2, OTBETCTBEHHOTO 3a BCIIBIIIKY MH(MEKLIMOHHOro 3a6oneBanust Coronavirus Disease - 2019, oxapakTepu3oBaHbl maTodu-
310JIOTMYECKMe MeXaHW3Mbl IefiCTBUS BUPYCa, KIMHMYECKME MapKepbl ero MposiBjeHusl, Ha3BaHbI IyTH Tiepefauy 3a60/ieBaHus, OI-
CaHbl OCHOBHbIE CUMIITOMbI, M€pbl MPOMUIAKTUKM U BAapUAHThI JIEUEHUS TSDKENbIX CiydyaeB. [IpoBefEH CpPaBHUTEbHbBIN aHAIU3
CMEepPTHOCTH OT KopoHaBupyca Coronavirus Disease - 2019, mpuBeieHbI CTATUCTUYECKHME TAHHbBIE 32007I€BAEMOCTU U BbI3LOPOBJIEHMUS.

KiroueBbie c1oBa: KOPOHaBUPYC, GuoreHes, Mapkepbl, MpoGuIakTIKa, CTATUCTUKA, MHOUIMPOBaHMe, (HaKTOPbI pUCKa, CPeMi-
CTBa MHAKTMBaLVIN.

RESEARCH OF PHYLOGENETIC CHANGES OF CORONAVIRUS FROM 2007 TO 2020
(literature review)

T.V. CHESTNOVA, A. S. PODSHIBIAKINA
Tula State University, Medical Institute, Lenin av., 92, Tula, 300012, Russia

Abstract. The role of coronaviruses in the etiology of severe respiratory diseases has recently increased. With the help of modern
methods of molecular biological analysis, the genetic characteristics of these pathogens are carried out. The value of pathogens in the
development of respiratory diseases of various severity, their impact on the body individually and as part of mixed infections are esti-
mated. The paper analyzes the phylogenetic changes of the coronavirus over the past thirteen years, and indicates the main
pathogenetic features of its various strains. The paper defines the tasks of identifying laboratory animals that could be successfully
used as models when working with various strains of coronavirus. Based on the available data, the effectiveness of various drugs for the
prevention and inactivation of coronavirus was evaluated with the determination of their minimum suppressive concentrations. The
article describes the current pandemic situation caused by the severe acute respiratory syndrome coronavirus 2, virus responsible for
the outbreak of the Coronavirus Disease — 2019 infectious disease. It describes the pathophysiological mechanisms of the virus, clinical
markers of its manifestation, the ways of transmission of the disease, the main symptoms, prevention measures and treatment options
for severe cases. A comparative analysis of mortality from Coronavirus Disease — 2019 was performed, and statistical data on morbidity
and recovery were provided.

Keywords: coronavirus, phylogeny, markers, prevention, statistics, infection, risk factors, means of inactivation.

Koponasupycst (KB) — 060104eyHbIe BUPYCHI C Of- nepruy v MHQEKIVOHHBIX 6oe3Helt (T. Berecaa, CIIIA),
HolenouyevHol «maoc» PHK, umeroniue pasmep reHoma 9TU BUPYCbl OTBETCTBEHHBI IMOUYTM 3a IOJIOBMHY BCEX
oT 25 10 32 ThiC. HYKIEOTHUIOB, BbI3bIBAIOIME peCIIMpa- CJIy4aeB IIPOCTYZBI Y AeTeil U B3pociblix. OgHAaKO aHaIu3
TOPHbBIE U KUIIEUHbIe 3a60JIeBAHNS SKUBOTHBIX U U€JIO- HOBBIX HAay4YHBIX JaHHBIX CBUIETEIbCTBYeT O BO3pac-
Beka [6,12,14,20]. CBoé Ha3BaHMe JaHHbIE BUPYCHI I1O- TaILEeN POJIM 3TUX MAaTOTEHOB B 3TUOJOTUU TSDKENbIX
JYUYUIIM U3-3a CXOACTBA MOBEPXHOCTM BUPUOHA C COM- 3a60y1eBaHMI ABIXaTEIbHBIX MyTEl BILVIOTb O Pa3BUTUS
HEYHOJ KOPOHOM, Tak KaK 13 060/0YKM BUPYCA BBICTY- MMHEBMOHMH [6].

TMAlOT TeIIoMepbl — 06pa3oBaHus B Bue Gyias. TOHKYI0O TreHeTMUYeCKyl0 XapaKTepUCTUKY pasind-

BriepBbie KOpPOHaBUpPYC uejoBeKa ObLI BhIIE/NIEH B HbIX BO30yIMTesell TO3BOJISIIOT OCYLIECTBJSATb TaKue
1965 romy OT 6OJIBHOTO OCTPBIM PeCIMPATOPHBIM 3a60- MOJIEKYJIIPHO-OMOIOTUYECKIe METOMIbl aHaIN3a BUPYC-
sneBaHueM. Cejfuac ceMeiiCTBO KOPOHaBUPYCOB BKJIIOYA- HBIX T€HOMOB, KaK nosumepasHas yenHas peaxkyus (I1LIP)
et 6osiee 30 BUIOB, ¥ JaHHbIE IOCTOSIHHO OGHOBJISIIOTCS. ¢ demekyueli 8 pexcume peanvHozo epemenu (IILIP-PB) u

KopoHaBupychl — OJHM U3 OCHOBHBIX BO30OyIuTe- cekBeHMpoBaHye. C MX NOMOLIBI0 CTAJI0 BO3MOKHBIM
neit 3a6oyieBaHUi, UMEHYeMbIX IIPOCTYAHBIMY, IJis1 KO- IuddepenunanbHoe BbisiBaeHMe BUAoB KB, HupKyau-
TOPBIX XapaKTEPHO IMOpPakeHMe BEPXHUX OTAEOB pec- DYIOIIVX y yesnoBeka [7-9].

MUPATOPHOTO TPaKTa M JIeTKoe, MO0 CpemHEeTSDKENoe o HejaBHEro BpeMeHM NaTOTeHHBbIMM JJI 4eso-
TeueHye. [lo maHHpIM HanyoOHa/IbHOTO MHCTUTYTA an- BeKa CUMTAAUCh Takue BUIbl KODOHABUPYCOB CEMENCT-
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Ba Coronavirida, moncemeiictBa Coronavirinae, Kak:

— Human coronavirus 229E (CoV-229E),

- Human coronavirus NL63 (CoV-NL63) (por
Alphacoronavirus),

— Human coronavirus OC43 (CoV-OC43),

— Human coronavirus HKUI1 (CoV-HKU1),

- Severe acute respiratory syndrome-related corona-
virus (CoV-SARS), a Takke BUPYC — BO36YaAMUTENb OIMK-
HEBOCTOYHOTO PeCrMpaTOpHOTO cuHApoMma (aHra. Mid-
dle East respiratory syndrome coronavirus — MERS-CoV),
BUJ, KOTOPOTO elé (GopmManbHO He OMpenenéH U KOTo-
pBIii YCJIOBHO 0603HAUeH KaK KOPOHABUPYC OUNCHE8O-
cmouHwlli  pecnupamopHosili  cundpom (KB-BBPC) (pon,
Betacoronavirus) [3,16]. CaMbIMM TATOT€HHBIMM [IJISI
yesjlOBeKa SIBJSIETCS KOPOHABUPYC MSHENO20 0CMPO20
pecnupamopHozo cuHopoma (KB-TOPC), BbI3bIBAIOLINIA
TSDKE/BI OCTPBINi PpeCcHMpaToOpHbII CUHAPOM (QHIJI.
SARS), n Bupyc KB-BBPC [4,6,20,22].

B 2012 rogy B MOCKOBCKOJI 06/1aCTV TTPOBOAMIOCH
McCIeloBaHMe BUIOBOM CTPYKTYpPbl KOPOHABVPYCOB,
UMpKyaupoBaBimux B pervoHe ¢ 2007 mo 2012 roppl. B
J1e4e6HO-TTPOPMIAKTUUECKUX YUPEXKIEHUIX MOCKBBI U
MOCKOBCKOJT 06/71aCTV ObLIM B3SIThI 06pas3iibl 63 MaleH-
TOB pa3HbIX BO3PACTOB C CUMIITOMaMM OCmpoli pecnu-
pamopHoti supycHoli ungpexyuu (OPBU). daHHbIe 06pa3-
IIbI ObUTM VCCIeIOBAaHbl HA Ha/lMuMe yKa3aHHBIX BUPY-
coB s auddepeHIInaNIbHOTO BhISIBIEHUSI TPYIII pas-
JIMYHBIX PecypaTOPHbIX BUPycoB MeTonoM I11IP-PB.

OueHuBanach poab pa3nuuHbix BuAoB KB B sTHO-
snoruu OPBU pasnuuHOl cTeneHu TspKecTy. Kak moka-
3aTeNib TSDKENOV ¢GopMbl 3a60ieBaHUST PaCI€HMUBAJICS
daxkT rocrmTanusaiyuu 60JbHOTO B cTanmoHap. Ilaiu-
€HTBI C JIETKOM WK CpefgHeTsKes0i popMoit Jeunnnch
aMb6y/aTopHO, Ha IoMy [4].

Tabnuua 1

PacnpeneneHue BUA0B KOPOHABUPYCOB cpeau
aMGyJ'IaTOpHLIX U CTAVMIOHAPHBIX IMTAllUEHTOB

Ymuciio ciryyaeB KOPOHaBUPYCHOM
;(:T:Iz?{z]gz MoHOMH(beKuyn
5 KB-229E | KB-NL63 | KB-HKU1 | KB-OC43 | Beero
CranyoHapHble 0 7 0 6 13
AmOGynaTopHbIe 3 0 6 3 12
Hrtoro 3 7 6 9 25

B maHHOi1 rpyrie o6pasioB GbUIM BbIOEIEHbI CITy-
yay cMelIaHHOV MH(eKuuu, B TOM Yuciie YeTbipe CIIy-
yas couetanus KB ¢ npyrum pecriupaTOpHbIM BUPYCOM.
Boutn 3adukcupoBansl couetanust KB u apyr c apyrom,
U C IPYTMMM PECIMPATOPHBIMU BUPYCAMM — aleHOBU-
pycamu, BUpycamu maparpurnma 1-ro u 3-ro Tumna, 60ka-
BUpycamu, Bupycom rpummna A. B 93% ciaydyaeB MUKCT-
mHdeKIMs OblIa BbISIB/IEHA Y MAI[M€HTOB, POXOAMBIINX
JleyeHye B CTal[MOHape, YTO, BUAMMO, CBUIETEIbCTBYET
B I0JIb3Y BHYTPUOGOJBHUYHOTO 3apaskeHus] BUPYCOM.
Korga puHnosupycst (PB) u KB BbISBASIIUCH B COCTaBe
MUKCT-UHPEKINN, UHIAUBUAYATbHAS POJb KaXIOro U3
BUPYCOB B 3THOJIOTMM 3a60sieBaHMS Oblla MEHee OIpe-
IeJIEHHOI, YeM B CIyJasix MOHOMHQEKIIMH, TaK KaK OII-
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penennThb, Kakoii M3 BUPYCOB BbI3Bajl MEPBUUYHYIO UH-
(dekiyio, a KaKkoii ChIrpaJl OCHOBHYIO POJIb B MAaTOreHe3e
3a6oseBaHus — Henb3s. U3 25 ciyyaeB OPBU, compoBo-
SKOABIIMXCSI KOPOHABUPYCHO MOHOMHeKIMel, Ha PB-
MHGPEKIUIO TTPUXOAMIOCh 16 CiydaeB rOCIUTAIU3ALUN
(31%), a Ha KB-undexunio — 13 (52%). PacripeneneHue
BumoB KB B o6pasiiax OT Ipymn aMmOyJaTOPHbIX U CTa-
[IMOHAPHBIX MAIMEHTOB MIPECTaBIeHO B Tab. 1 [4].

Bou1o yCcTaHOB/IEHO, YTO Ha TeppuTopumu Poccuii-
ckoit @enmepanum nupkyaupoBanu 4 suga KB — CoV-
NL63, CoV-229E, CoV-0OC43 u CoV-HKU]. Tsokénoe Teue-
Hue KB-mHbekuym, TpeGoBaBIiiiee TOCIUTANIN3AINY, ObI-
JIM OTMeueHbl Y ieTeli OT roja 0 ST jeT, uHpuumupo-
BaHHbIX CoV-NL63 u CoV-0OC43. JleuuBiiecss aMmoOy/a-
TOPHO MAlMeHTbl OblIM cTapiie 16 jgeT: y HUX GbLIM BbI-
sBineHbl CoV-HKU1, CoV-0OC43 u CoV-229E. Tlpu sToM
Tpoe aMOyIaTOPHBIX MAIEHTOB, Y KOTOPBIX ObUI BbISIB-
smeH CoV-0OC43, aBnsimuch BOJIOHTEpAMM M3 4ucCaa CO-
TpyaHukoB HMVBC um .M. MeuHukoBa U, IO AAaHHBIM
aHaMHe3a, TiepeHecJM 3a60JieBaHMe OUeHb TSDKeJIO.

Pasnuunbie BuAbl KB MMeOT pa3nnuus B MaTOTeH-
HOCTU U TPOMTHOCTY K Pa3HbIM OTHe/laM peclupaTopHO-
ro tpakra. Tak, CoV-NL63, uaiie, uem apyrue Buabl KB,
MPUBOOUT K Pa3sBUTUIO Kpyna y Heteil. [lopaxkeHue
HIDKHUX OTHENOB IbIXaTeNbHbIX IyTeil Mpeo6samano
cpeny TanyeHToB Kak ¢ MoHouHbekmueir CoV-NL63 n
CoV-0C43, Tak u ¢ KouHQEKIMeil ¢ OpyruM pecrupa-
TOPHBIM BUpYyCOM [4].

B 2015 r. Ha Tepputopuu Poccuiickoit ®emepanym
ObUT BBISIBJIEH HOBBIN KopoHaBupyc (nCoV). Bo3bymu-
Teb ObUT Ha3BaH BUPYCOM GJIVKHEBOCTOYHOTO PeCITu-
patopHoro cuHapoma — MERS-CoV (paHee BCTpeydaro-
mjeecs: B mutepatype HasBanue — HCoV-EMC). Ero uH-
KyOaI[MOHHbIN MeproJ, COCTaBIsIET OKOJIO 5 CYTOK.

B mpoBengeHHBIX SMNUAEMUOTIOTMYECKUX MCCIIe0-
BaHMSIX OBUIO ONpeleseHO 8 KIacTepoB 3ab0sieBaHMSI.
Ha maHHOM OCHOBaHMM MOKHO CUMUTATh BO3MOKHOCTH
nepenaun MHPEKIMM OT YyesoBeKa K YeJI0OBeKy JoKa3aH-
Ho¥1. Tlepemaua BMpyca WwieHaM ceMeil 3a60eBIINX U
MeOVUVHCKAM pabOTHMKAM HIKe, UeM ISl OPYIux
pecnMpaToOpHBIX KOPOHABUPYCOB, BblJIeJIEHHBIX OT 4e-
JIOBEKa, B TOM 4YMCJie U BUPYycCa MAHEN020 0CMPO20 pec-
nupamopHozo cunopoma (TOPC). Ilponecc 3adbukcupo-
BaH Bcero B 1-2% ciyuyaeB, Ipy 3TOM, IPU BTOPUYHBIX
KOHTaKTax 3abosieBaHe poTeKao yerye [8,12].

[TporHoO3 nmoOTeHIMANIbHOM BO3MOXHOCTU BO3HMUK-
HOBEHMSI SMUAeMUYeCKO BCIOBIIIKM C BbICOKO JieTasb-
HOCTbIO OCHOBAH Ha TOM, UTO ITyThb Nepenau MHGeKIn
OT 4esioBeKa K 4esIoBeKy — pecnupaTtopHbiii. MERS-CoV
ObLT BbIIEJIEH OT BepOIIIOIOB IPOMAJepOB, UYTO HE UC-
KIIoUaeT MexaHu3M (OpPMUPOBaHMS IMUAEMUIECKOTO
ouara, IIpy KOTOpPOM pe3epByap BO3GYAUTENST HAXOANUT-
Cs1 B HACeKOMOSIAHBIX JIETYyUYMX MBIIIAX, 8 IPOMEKYTOY-
HBbIM XO3SIMHOM SIBJIIETCSI BEPOIIIO]], CMHAHTPOITHOE K-
BOTHOe, KOTODBIi U MpeAcTaBiseT co60i MCTOUYHUK UH-
dunmpoBanust denmoseka. [loaTBepskaeHMEM [TaHHOTO
(dakTa sIBASIeTCS perMcTpanysi MHOXKeCTBa TePBUYHBIX
cryyaeB MERS-CoV y KOHTaKTMPOBAaBIIUX C BepOJTioia-
mu. OnpepeneHne MOTeHUMaAbHOM UMpPKyasuuu MERS-
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CoV y Bep6IIOIOB ApPOMajepoB IOKa3biBaeT, uTO 06a
TUIIA TPAHCMMCCUM — 300HO3HBI U OT YesloBeka K ue-
JIOBEKY — BOBJIeUeHbl B [lepefauy Bupyca [12].

T'eHeTnueckas M3MeHYMBOCTb MERS-CoV 006bsICHSI-
eTCsl BBICOKOI uacToToit pekombuHauuym PHK kopoHa-
BUPYCOB M CITOCOGHOCTBIO MX GOJIBIIMX T€HOMOB ITOJTY-
YyaTh U TEPSITb JOMEHbBI. ITU TMPOIECCHl CIIOCOOCTBYIOT
06pa3oBaHMIO BUPYCOB C HOBBIMM CBOJCTBaAMM, CIIOCO6-
HBIX afaNITUPOBAThCS K HOBBIM XO3sIeBaM U 9KOJIOTHUYe-
CKMM HMUIIAM, YTO MOSKET MOCTYXXUTb IMPUUYMHON 3MU-
IeMuit 1 STIU300TUIA.

OIHO M3 NPUOPUTETHBIX HAIpaBIeHU UCCIen0-
BaHusa MERS-CoV - u3yuyeHMe TIMKONpOTEMHA S, Tak
KaK OH obecrieunBaeT amcopOLMI0O ¥ IPOHUKHOBEHME
KOPOHaBMPYCOB B KJIETKYy, OIpefessieT KPyT X035eB U
VMHOYKUMIO CYHTEe3a BUPYCHEWUTPaIU3YIOUIUX aHTUTEI.
Tak Kak 3TOT CTPYKTYPHbBII 6e/0K UTpaeT BaxkKHYIO POJib
B BUPYCHOI MHOEKIMM, OH MaeaTbHas MUILIIEHb Kak Mpu
UCCIeSOBAHMSIX 110 UAEHTUGUKAIUY HeNTPATU3YIOIINX
aQHTUTEN C 1IeTbI0 Pa3pabOTKM BaKIMH, TaK U IPU UC-
CJIeIOBAHUSX BUPYCHBIX MHIMOUTOPOB [12].

IIpu unbuumupoBanum uvenoseka MERS-CoV pern-
JIMLIVPYETCSl B KIeTKaX IJIaJKOTO SMUTeIUsl AbIXaTelb-
HBIX IyTel, MUKPOCOCYIMUCTBIX SHIOTEINATbHbIX KIIET-
KaX, aJbBEOJIIPHBIX MHeBMouuTax Il Tuma, JErouHbIx
¢ubpobnacrax. dhdeKkTrBHEE BCETO PEIUIMKAIUS MPO-
UCXOOUT B KJIETKax SMUTEeNMS] bIXaTeJbHbIX MyTei U
KyJIbTYpe JIETOUHbIX (p16p06IacTOB, HA BTOPOM MECTe —
rmHeBMouuThl 11 Tuma. HaumeHee 3(p¢heKTUBHO BUPYC
PeIUIMLIMPYETCS B MUKPOCOCYAMCTBIX SHIOTEINATbHBIX
KiaeTkax. [Ipy MOEeHTUYHBIX yciaoBusx Bupyc TOPC ad-
(beKTUBHO PerIUIMPOBAJICS TONBKO B KyJIbTYPax KJIETOK
SMUTENNSI IbIXaTeNbHBIX myTeii. [Ipu MHbMLIMPOBAaHUM
MIPOUCXOAUT OBICTPO paCTyLMii cuHTe3 BupycHoit PHK u
BbICBOOOKIE€HME BUPYCHBIX YACTUII B BHICOKOJ KOHIIEH-
Tpaiuu, YTo 06YCIOBIMUBAET Yyumonamuueckoe deticmeaue
(LUTIT). YpoBeHb HAKOTUIEHMsSI BO3OYAMTENST B KJIeTKaX
SMuTenusi  gocturaet BeaumuuH oTr  1,0-106  mo
1,0-107 60e/mn cirycts 30 4 rocste nHGUIMpoBauus [12].

Jnst HaKoIIJIeHsT BO3OYOUTESI C LiebI0 ero mocie-
Oyoeil MAeHTU(GUKAUUY UCIIOAb3YIOT KYJAbTYphI Kile-
TOK TOYKM a(pPMKAHCKON 3€JeHO MapThIIIKY JTUHUMI
Vero u wmbimmHbIx (ubpodaactos (LLC-MK2). dnek-
TPOHHAS MUKPOCKOTIMSI MHOUIIMPOBAHHBIX Vero KIeToK
MoKasaja 9KCTEeHCMBHbIe MeMOpaHHbIe IpeoOpa3oBa-
HUSI, B TOM uuciie ¥ GopMMUpoBaHMe OByMeMOpaHHBIX
Be3uKkya. MupynyupoBaHHoe MERS-CoV uuronatuye-
CKoe JelicTBMe pa3BuBaeTcsl Ha 7-14-e cyTKU. YPOBEHb
HaKOILJIEHUST BO3GYAUTENST B TaHHBIX KyJIbTypax KI€TOK
nipeBbrmaet 1,0x102 qmp50/mo [12].

Takke, KaK " AJi1 IPYIUMX KOPOHABMUPYCOB YeyioBe-
Ka, Hanpumep, BupycoB TOPC u HCoV-HKU1, nepcriex-
TUBHOI /ISl M3Y4eHUS] HOBOTO BO30YIUTENS SIBJISIETCS
KyJIbTypa KJIETOK PEeCHUTYATOTO SIUTENUS [bIXaTellb-
HBIX ITyTeil yenoBeKa. [0 HACTOSIIEro BpeMeH) He BbI-
SIBJIeHbl J1a6OpaTOpHbIE SKUBOTHBIE, KOTOPBIX MOXHO
6bUIO ObI YCIIEIIHO MCIOIb30BaTh B KauecTBe Mojeseit
mpu paboTe ¢ BO30yauTeEM, ITOITOMY BakHA POJIb Kile-
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TOYHBIX KYJbTYp B MCC/I€IOBAaHUSX, MPOBOAMMBIX C
MERS-CoV.

JxcrnepuMeHTanbHoe usydyenne MERS-CoV Ha pa3-
JIMYHBIX BUIAX Haubosiee MIMPOKO MPUMEHSIEMbIX B
MpaKTUKe JabopaTOPHBIX XMBOTHBIX TOKAa3ajao  Clie-
Iyolue pe3ynbTaThl:

1. B 0CHOBe pe3MCTEHTHOCTHU MBIIIIeii K BO36yuTe-
JIIO JIEXKAT OTINYMS YeI0BeueCcKoro ¥ MplmyHoro DPP4-
pelieniTopa, KOTOPbI pa3pyliaeTcs Mpu CBSI3bIBAHUMA.

2. BoigButh perummkauyio MERS-CoV B cTaHpapr-
HBIX BUAAxX Mbliieit Mus mus musculus, M. m. domesticus
umu M. m. castaneus, a TaK’ke B MMMYHOAE(DUIIUTHbIX
MBbIIIaX He YOaI0Ch.

3. NudunupoBaume MERS-CoV TpaHCreHHBIX
MblllIeli ¢ MHTPOAYLMPOBAHHBIM Ue/IOBeYeCKUM pellern-
Topom DPP4 mipuBesi0 K pasBUTUIO 0OIeii HeipouH-
dexuym. JIaHHBIA (aKT MOATBEPKIAET BO3MOXKHOCTb
MCIIONb30BaHMSI TPAHCTEHHBbIX MBIIIEN IJIsT M3ydeHUs
BaKIMH ¥ aHTUBUPYCHBIX CPEJICTB.

4. Tlpy sKcriepuMeHTaTbHOM MHOUIIMPOBAHUM Ma-
KaK pe3ycoB M HUX pa3BMBa/ach HeCMepTesbHas ITHEeB-
MOHMSI Cpe[Heil TSKeCTM, HO OTCYTCTBOBAIM TSDKENbIN
pecnyupaTOpHbIii CMHIPOM U TIOYeYHbIe MTPOSIBJIEHNS, UTO
TOBOPUT O HEOOXOAMMOCTU OTOJHUTENbHBIX MCC/IeN0-
BaHMIA 10 MIOUCKY SKCIIepUMEHTANIbHBIX Mogeneli [12].

B HacTosI111€€ BpeMST He CYIIeCTBYeT CrieluduuecKmnx
cpencTs ais gedenust MERS-CoV uHGeKUMY, MPUTOIHBIX
IUISE KITMHUYECKOTO MpUMeHeHus. [JisT JaHHOTO BO36YyIu-
TeJst in vitro ObIa MPOJEMOHCTPMPOBaHA aHTUBUPYCHAS
aKTMBHOCTb LIMKJIOCTIOpMHA ¥ pubaBMpuHA. [laxe mjist
IIa3Mbl PEKOHBAIECIIEHTOB B OMbBITAX in Vivo He ObuUIa
MokasaHa MPOTUBOBMpPYCHas 3GdeKTMBHOCTb. MMeeTcst
mHbopMalus 06 OTPULIATETHHOM U JIajke BPeJHOM BO3-
IeicTBuM pubaBUpMHA U KOPTUKOCTEPOUTOB. OCHOBHOI
0CO6EHHOCThI0 MHGEKIIMOHHOTO MPOIlecca, BhI3BAHHOTO
MERS-CoV, 9BisIeTcs TO, UTO BUPYC HE MHIYLMUPYET 06-
paszoBaHKe MHTep(QepoHa U APYIMX UUTOKUHOB B SIIUTE-
JIMAJIbHBIX KJIETKax [ObIXaTeJbHbIX ITyTeil uejoBeKa U
KyJbTypaxX KJIETOK. YTpaTa CIOCOOHOCTM K WHAYKIVU
CUHTe3a MHTepdepoHa MOKeT TOPMO3UTh creuuduue-
CKO€e BMPYCOTOCPeIOBaHHOE MHIMOGMPOBAHMe IUTOIIA3-
MaTUYECKUX PEruIONONOOHBIX (GAKTOPOB MYTEM MMU-
HaIMM BUPYCHBIX MaKpPOMOJIEKY/ISIPHBIX GEIKOB BHYTPU
MeMOpaHHbIX CTPYKTYp. OJTa OCOGEHHOCTb II03BOJISIET
MERS-CoV pemMiiMpoBaThCs B KJIeTKax X03siMHa 10 Ha-
yajia MMMYHHOTO OTBETa, YTO IIPUBOJIUT K BBICOKMM KOH-
LIEHTpalMsIM BUpPYyCa B OpTraHax.

ITokazaHo, uTo MERS-CoV BbBICOKO YyBCTBUTEJIEH K
MHTepbepoHy, U ucrnoiab3oBaHnue mMHTepdepona I u III
TUNOB 5(P(GEKTUBHO CHIKAET YPOBEHb perIMKalumu
BO30OYAUTENS B SMUTEIUN YeTIOBEUECKUX IbIXaTebHbIX
IyTel, YTO OmpenessieT MepCreKTUBBI MCIIOIb30BaHMS
uHTepbepoHa il MpodUIaKTUKKM U JeueHus 3aboie-
BaHus1 MERS-CoV [2,12,19].

st mpounakTUKy 1 iedeHus: 3a601eBaHNi, BbI-
3pIBA€MbBIX KOPOHABMpPYCAMM B KaueCTBe CpeJICTBA
mnHaktuBauyuu B 2004 romy B Poccuiickoit ®enepaiiumu,
ObUT 3aIMaTEHTOBAH ITpernapaT MUPaMUCTUH — MUPUCTA-
MUIOMPONMWIAMMEeTUIOeH3MIaMMOHMIT  Xaopug, [18].
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OmnpepenieHne MUHUMANBHbIX NOOABISAIOWUX KOHYEHMpa-
yuti (MIIK) MyMpaMuCTMHA B OTHOILIEHUM MCCIEIyeMbIX
KyJIbTYD KOPOHaBUPYCOB (B YAaCTHOCTM, KOPOHABUpPYycCa
yejoBeka OC43) in vitro Ha KJIeTKax IOYeK 3MOpMOHa
YyeJI0BeKa MPOBOAVIIN 10 CXEMeE B IIECTh 3TAIOB:

1 sram: MMpaMUCTUH (B COOTBETCTBYIOLIEN KOH-
LeHTpalun) + TeCT-BUPYC;

2 9Tan: UHKyOaIus B TeYeHue 2 4acoB

3 sTamn: mob6aBiieHMe K cMecu HeifTpanu3saTopa (25%
SMOPMOHAIBHONM CIBOPOTKY KOPOB), MHKYGALIMSI CMecu
B TeyeHue 10-20 MMUHYT.

4 sTan: 3apaxkeHyue YyBCTBUTENbHBIX KyJbTYp Kile-
TOK (K/IETKM ITIOUeK IMOPUOHA).

5 3Tam: MHKy6alus B TeueHue 5-8 CyTOoK.

6 9Tam: y4éT pe3yabTaTOB IO LIUTOMATUUYECKOMY
neicTBUIo U heHOMEeHY reMaicoOpOIn.

bruin onpepenenst MIIK mpemnapara no cpaBHe-
HUIO C JeliCTBMEM APYTUX aHTUCENITUKOB B OTHOLIEHUM
KopoHaBupyca uyesnoBeka OC43 in vitro mpy BbIIIOJIHe-
HUU TpeX Cepuil OIbITOB B UeTbipex pa3BefeHusx. I1o-
JIydeHb! ciaenyomye pesynbraTel MIIK, %:

— Mwupamuctus — 0,01+0,005;

— Xnoprekcuauu — 0,05+0,005;

— IekamerokcuH — 0,1£0,05;

— drounii — 0,5+0,2;

— TBun-20 - 2,0+0,8;

— IMOKCUAVH — MOKa3aHa Pe3UCTeHTHOCTb K KOH-
LIeHTpaly aHTUCEITHKA BbIlIe 2,5%;

— Honokcunon-9 - 0,2+0,09.

Takum o6pa3om, Hanbosee 3hHEeKTUBHBIM CPeICT-
BOM MHAKTUBAlMM KOPOHABMPYCOB Cpeny IpUMeHse-
MBbIX B HACTOSsIIIlee BpeMs aHTUCEIITUKOB, SIBJISIETCST MU-
pamucTuH [17].

Inst momaBiieHMsT aTUIIMYHON ITHEBMOHMM, BbI3bI-
BaeMoit kKopoHaBupycom SARS B Poccuiickoit ®epnepa-
1mn, 66U pa3paboTaHbl U 3aMyIIeHbl B CEpUITHOe MPOo-
M3BOJCTBO YJIbTPAa3BYKOBbIE€ VHTAJISTOPBI, ammapaThl
IS Ta30BOJ 030HOTepanuu u Apyrue npmuoopsl. Taxke
ObLIM pa3paboTaHbl TEXHOJOTUUECKHUE CXEMbI U 030HO-
YJIbTPa3BYKOBble METOIMKM 06PaboTKM OPOHXOJIErou-
HOV CUCTEMBI TALYIEHTOB, MMOPAKEHHBIX MHDEKTAHTOM,
OINITMMMU3UPOBAHbBI TEXHOJIOIMYECKMEe M aKyCTUUYeCKue
rapamMeTpbl M PEXKMMBI O030HO-YJIBTPA3BYKOBOTO BO3-
nericTBus Ha 6uoTkanm [17].

C 2016 no 2018 ropn Besnoch M3yuyeHME KIMHUKO-
J1abopaTOPHbIX OCOGEHHOCTEl HOBBIX MOJMUITUOIOTUY-
HBIX BUPYCHBIX MHpeK1uii [5,9,14].

B 2020 romy uesoBeveCcTBO CTOJKHYJIOCH C ITpobJie-
Moi1 MMaHAEMUN, BBI3BAHHO KOpPOHABUPYCOM
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), OTBETCTBEHHBIM 3a BCIIBIIIKY MHGEKIMOHHOTO
3a6oseBanust Coronavirus Disease — 2019 (COVID-19)
[10]. Ha pucyHke mpencTaBieHO QuUIOTeHeTUYecKoe
KapTUpOBaHMe HOBBIX IITAMMOB.

COVID-19 - HecermeHTMpoBaHHbI1 PHK-BUpYyC,
CBSI3BIBAETCSI C PELieNITOPaMM AH2ZUOMEH3UHNPespauiarn-
wezo pepmernma 2-ozo muna (ATID2), KOTOpbIE JIOKAIA-
3YIOTCSI Ha aJbBEOJISIPHBIX KJIEeTKax 2 TUIa U SIUTeNN-
anbHBIX KJIeTKaX KMUIIeYHMKa. B ocHOBe matodm3noso-
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TMYeCKMUX MEXaHU3MOB 0CMp0o20 pecnupamopHozo oucm-
pecc cunopoma (OPIIC) nexkut nuddysHoe moBpexIeHne
anbBeos (B TOM UMC/Ie I'MaaMHOBBIX MeM6GpaH). Bupyc
MIPOU3BOAUT TPSMOE IUTOTIATMYEeCKOoe JeiicTBue, a He
U36BITOYHYIO BOCHIIUTENBHYIO PEaKLMIO, TaK Kak OT-
MeyaeTCsl HelloCpeICTBEHHBIV BUPYCHBINA LiMTONIaTHUe-
ckuit 3¢ deKT c mopaskeHueM MHeBMOLMUTOB [10].

5. rannoTn
* Menee pacnpocTpanes 8 ofwecree
* Bain oBHapyskes 8 Gonee NOJAMKX BLNBILKEX
= Banve pacnpocTpates 43 IPERERIMN I0D0LE Yaane
* MeHes BUpyREHTHER

L.ranaoran

= Bonee pacnpoctparen o ofuwecee

+Uauje BCTPEYENCA BO BPEMA NEPBL BCNSImER
= Npeofnanan s rupoae Yeas

« Bonee BpyIeHTHEIR

Puc. PunoreHeTyeckoe KapTUpoBaHue
HOBBIX IITAMMOB (IUT. 110 [10])

K xnmMHMYeckMM MapKepam 3TOTO Ipoliecca OTHO-
cATCS TIOBBIIIeHMe C-peakTUBHOTO 6eka U heppuTuHa,
KOTOpbIe, MMO-BUOMMOMY, aCCOLMUPOBAHBI C TSKECTHIO
3a60sieBaHMS ¥ CMePTHOCTEIO [10].

Koponasupyc COVID-19 MOXeT nepefaBaTbCsl Kak OT
6O0JILHOTO YeJIoBeKa C CMMITTOMaMM, Tak U B 6eCCUMITTOM-
HBIi1 TIepMo[, MPOTeKaHus: 3a60ieBaHus. MexaHu3MblI I1e-
penaun: BO3IYIIHO-KaIleIbHbI/, KOHTAKTHO-ObITOBOIA.

CornacHO JaHHBIM, Y HEKOTOPBIX MAalYieHTOB OTBET
Ha COVID-19 MOXeT COTPOBOKAATHCS peakiueil «IUTo-
KMHOBOTO IITOPMa» (XapaKTePHO! MpyU OGaKTepuaTbHOM
cercyce Wi reModarouuTapHOM JUMGOTUCTUOLIUTO3E).

VIHKy6aIMOHHbBIN TIePUOJ, COCTABJSET valle BCEro
OT 4 10 14 nHei, HO U3BECTHBI CJIy4au, KOrga OH AJINIICS
OKOJIO MecsIIia.

B pspe cyuaeB 3a60/1eBaHNe MOXKET IIPOTEKATh Oec-
CUMIITOMHO MJIM TIPAKTUUYECKM 6ecCUMITOMHO. CUMIITO-
MbI 9TOJ KOpOHaBUpYCHOI nHpekuuu COVID-19 Hecrie-
IMOUYIHBI, UX CJIOKHO OTIMYUTb OT CUMMIITOMOB OGBIU-
Hbix OPBU mjy rpurmna: Kaiesib, 6011 B ropJie, IMX0pai-
Ka, cnabocts, puHopest [10]. B Tabn. 2 mpuBeAEHbI CUM-
ntoMbl COVID-19, onucaHHble Ha TaHHbII MOMEHT.

B Tabs1. 3 mpeacTaBiaeHbl 06001IEHHBIE Ta60paATOP-
Hble pPe3y/bTaThbl, OTMeUeHHbIe B HECKOJIbKUX MCCIem0-
BaHusx [10].

Takue CUMIITOMbI, KaK Kallejlb, 607b B T'PYTHOI
KJIeTKE MPU AbIXaHUM, OJIIIKA TIPYU YCYTyOJIeHUY Teue-
HUsI 3a60J1eBaHMsI MOTYT SIBUTHCS MTPU3HAKAMU Pa3BU-
TUSI THEBMOHUMA.

B oramume oT MHOTMX OPYIUX PeCIMUPAaTOPHBIX BU-
pycoB, kopoHaBupyc COVID-19 yaille aTakyeT HUKHUE
IbIXaTelbHbIE TYTM — OPOHXM U JIETKME, BbBI3bI-
Basi THEBMOHMIO U AbIXaTeIbHYIO HeJI0CTAaTOUYHOCTb,
KOTOpasi U SIBJISIETCS MPUYMHOM CMEPTH Y MaIMeHTOB U3
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TPYIIIbI PUCKa (TIOKMIION BO3PACT, XPOHUUYECKME COMYT-
CTBYMOIIME 3a00JI€BaHM).

— XpoHuueckue 60/1e3HM JIETKUX;
— XpoHuueckye 60/1e3HN ITOYEK;
- CaxapHblit [uaber;

Tabnuya 2 — ApTepuabHas TUIIEePTEH3MUS;
Cumnromsl COVID-19, onuchiBaeMbie B pa3INIHBIX MCCIEeTO0BAHMUAX - BonesHu KOpOHApHBIX apTe-
BonbHBIE B puit;
Wcrounuk| KpynHeiimas . KPUTUYECKOM — TpaHCIIaHTALIUSI WIN THe
Koropra, Guan ‘S},erzet:l cocrosiiun, | Chen et al. |Huang et al. | Xu et al. BMG b I Apy
CumnTom et al. NEGM Yang et al d)OprI MMMYHOCYIIpeCCMM B aHaM-
Lancet Hese;
OG11ye CMMITOMBI
Tiuxopanxa | 483/1081 (43%) | 18/21 (36%) | 46/52 (88%) ] 82/99 (85%) | 40/41 (98%) | 48/62 (77%) - BUY.
Muanrus 164/1081 (16%) - 6/52 (12%) 11/99 (11%) - BumanvHuvie NPU3HAaKu:
TonosHas 6016 | 150/1081 (14%) | 2/21 (10%) | 3/52 (6%) 8/99 (8%) | 2/38 (8%) | 21/62 (34%)

Bepxnue JAblXaTe/IbHble ITYTU

— YacToTa abIXaHUSI COCTABJSIET

Bonb B ropne | 153/1081 (14%) | - - [ 4/99 4%) | - | - 6oiee 24 npIxaTeybHbIX OBUXKe-
Punopest | 53/1081 (5%) | 5/21 (24%) 3/52(6%) | 5/99 (5%) | - | - HV/MVH;
HwkHue apIxaTeabHbIe IYTH
Kamens 745/1081 (48%) [ 15/21 (71%) | 40/52 (77%) - 31/41 (716%) | 50/62 (81%) — Yacrora cepaedyHbIX COKpa-
MoxpoTta 370/1081 (34%) | 3/21 (14%) - - 11/39 (28%) | 35/62(56%) | menmwit — Gomee 125 ya/MuH;
Kposoxapkanbe | 10/1081 (10%) - - - 2/39 (5%) | 2/62 (3%) _C <90%
Tiucnoe 205/1081 (19%) | 9/21 43%) | 33/52 (64%) | 31/99 (31%) | 22/40 (55%) | _2/62 (3%) aTypauud Knciopona 0.
Tﬂ(;{gr::l:;: . - 5/21 (24%) - 81/99 (82%) _ _ ﬂa6opam0prle Kpumepuu:
ByA — — D-gumep>1000 HI/Mi;
)KQHYILO'-IHO-KI/HHE‘-IHLIM TPaKT
TomHora, pBota | 55/1081 (5%) | 2/21(10%) | 2/52 (6%) 1/99 (1%) - - — ®epputnu>300 MKr/1;
Tinapest 42/1081 (4%) | 1/21 (5%) » 2/99 (2%) | 1/38 (35) 3/62 (5%) — JIAT>245 ME/;
Ta6nuya 3 — AG6comIoTHOE YMCIIo IMMGOIUTOB
<0,8;
JlaHHbIe T1a60PaTOPHBIX MCCIeIOBAHNUIA FOCIIMTAIN3UPOBAHHbIX ¢ COVID-19 — CPB>100[23].
HcTouHmk lﬁ)ﬂz‘;::"aa;l Shi et al | Chen et al. Huang et al. Xu et al. BMG CMepTHOCTE OT KopoHasupyca
Mapamerp ot ol NEGM | Lancet | Lancet : . COVID-19 Ha paHHbII MOMEHT COCTaB-
UKC/I0 1E/IKOLUTOB 47356 71,8025 754 6,2 (4-10,5) 4,7 (3,5-5,8) JIsieT OK0JIO 3%, 3TO BbIlIe JIeTaTbHOCTU
?{ucno TpOMdE)iouMTOB 168 (132-207) |213 (100)] 214 (79) |164 (132-263) 176 (134-215) TSDKENOr0 Ce30HHOrO [PUIIA, HO 110
MCJIO IMM(POLIUTOB
(nopma >1) 10,7-13) | 103 | 0905 [08(06-11) 1(0,8-1,5) pa3HbIM MOMY/ISLMSIM JaHHbIe Pa3HATCS.
T'emor106MH 13,4 (12-15) [12,7(1,3)] 13(1,5) 12,6 (11,8-14)| 13,7 (12,9-15,2) [Ipu 3TOM HeTH, MOAPOCTKM U MOJIOAbIE
AJIT (E/n) 51(25) | 39 (22-53) | 32 (21-50) 22 (14-34)
ACT (E/n) 48 (21) | 34(26.48) | 34(26.48) 26 (20-32) B3pOC/bI€ TMPAaKTMYECKM He YMUPAIOT.
(}?;;)Jz(;gf_i;(;},ﬂﬁﬁvolz:;) 14 (4) 15 (7) 12 (10-14) CMepTHOCTb yBe/IMUMBaeTCsa C BO3pac-
TOM, ¥ IIOCJIe 65 JIeT cocTaBiseT Goiee
Kpeatunun
(2opma 80-100 68(15) | 76 (25) 74 (58-86) 72 (61-84) 10% (maHHbBIE, BEpOSITHO, OYOYT MEHSITh-
MKMOJIE/ 1) C C yBEeNMYEHMEM KOIMYeCTBa 6OJb-
IIpoTrpoMGUHOBOE BpeMs 10,5 (0,4) 112) 11 (10-12,4) .
(sopma 12,7-15,4) » (s g HbIX). CMEpPTHOCTD BbIIIIE Y JIIOfEl C XpPo-
AUTB o
(sopma 21-37 cex) 34(7) 27 (10) HUYECKMMM 3a00jIeBaHMSIMU (CaXapHBbIii
TpPOMGHHOBOE Bpenst 20 nuabeT, OpoHXMaIbHAS acTMa, TUTIEPTO-
(opwma 15-18,5) HUA U T.1.) [23].
DUGPUHOreH, MI/AJI 192 (350)
D - numep 6,9 (L1)[0,9(0,5-2,7) | 0,5(0,5-1,3) | 0,2(0,2-0,5) OCHOBHBIMM  IPOMITAKTHIECKAMM
Kpearunkunasa 85 (51-184) Mepamu B 60pbbe C pacrpocTpaHeHUEeM
JIAT .
(nopma 10 250 E/n) 336 (260-447)[246 (242-408)] 206 (184-260) KOopoHaBupycoM SARS-CoV-2 aBnstoTcs:
CPB, M1/ 61(40) | 51 (42) — JMYHag TUTMEeHA: THiaTe/lbHOoe
npOKaJ::b(;I;lTOHI/[H ;)(,)5(;13)) 0,1(0,1-0,1) 0,04 (0,03-0,06) MBITbE PYK C MbLIOM, 06pa60TKa uX me-
DeppUTHH 808 (490) SUHQUUMPYIOIIMMY PacTBOpaM (Mefu-
LIMHCKUI COUPT, MUPAMUCTUH T AP.);
AMEpUKaHCKMMM  MOJIEKY/ISPHBIMM  OMOJIOraMu — HE TIIPMKacaTeCi K JMIY, I71a3aM M BOJOCAM He-

ObUTM TIONTYYeHbl TpexMmepHble doTorpadun 6eaKoB
ob6oioukyu KopoHaBupyca COVID-19 u HajimeHbl 6u0-
dusmyeckue ¥ CTPYKTYpHbIE TOATBEPKAEHUST Gosee
MHTEHCUBHOrO, yeM Bupyca SARS-CoV, npukpenieHus
MX K pelenTopam 3apaxkaeMbIX KJIeTOK, UTO IPersTCT-
ByeT paboTe u3BeCTHbIX K SARS-CoV aHTUTEN. ITUM XKe
06bsIcCHSIeTCST ¥ 6OJIbIllass CKOPOCTb PaCIpPOCTPAaHEHMS
HOBOTO KOPOHaBMpYycCa, a Tak)Xe BBICOKAsl CTEIEeHb ero
BupysneHTHocTtu [1,20].

HassiBatoT Tpyu OCHOBHBIX «omeHa» COVID-19:

Anudemuonozuueckue pakmopsl pucka:

- Bospacr > 55-60 serT;
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MBITBIMM PYKaMMA.

- 06paboTKka He3MHGOUIMUPYIOMUMU CpeaCcTBaMMU
TTOBEPXHOCTE, OBEPHBIX PyYeK rayKeThl, KOMIIbIOTED-
HYIO TEXHUKY U Me6esib Ha paboueM mMecTe.

- co6mogeHne pexuma CaMOM3OJISIIMM, MaKCH-
MaJIbHOE CHIKEHMEe JTMUHBIX KOHTAKTOB.

Ipu6bIBaOLIMe 13-3a pybexka, MMeIoIie CUMITTO-
MbI 3a00JI€BaHMs, a TAKKe JINIA, ObIBIIME B KOHTAKTE C
MHQUIIMPOBAHHBIMM, TIOJIJIESKAT 00sI13aTEILHOMY 00CIe-
moBaHuio Ha COVID-19. [Ins1 CHUKeHMSI MHTeHCUBHOCTU
3apaskeHusT TPUHMMAIOTCS Mepbl M0 YCWJIEHUIO CaHU-
TapHO — KapaHTMHHOTO KOHTPOJS Ha TpaHMIaX Trocy-
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JapcTB. IIpy BbISIBIEHUM MOTOXUTEIbHBIX DE3Y/IbTaTOB
MCC/IeJOBAaHHOTO MaTepyuaja, TaKOBOJM HaIlpaB/IsieTCs B
nabopaTtopuu, onpeneneHHble PocroTpe6HaI30pOM.

K 4nciny pekoMeH[OBaHHBIX JIeKapCTBEHHbBIX IIpe-
1apaToOB OTHOCATCS XJIOPOXUH UM TUAPOKCUXIIOPOXVH.
XJIOpOXMH B OOGBIYHO MPAKTUKE MUCITOIb3YeTCS IS Jie-
yeHMsT MasipuM U amebuasa. [MAPOKCUXIIOPOXUH WC-
MOJIb3YETCS MIPU JIEYEHUN MaSIPUN, CUCMEMHOU KPacHOl
gonuarku (CKB) mim peBmatoumHoro aptputa. O6a mpe-
mnapara 00JIaal0T MPOTUBOBUPYCHO!M aKTMBHOCTBIO in
vitro, a TakKe MPOTUBOBOCHAIUTENBHOM aKTUBHOCTBIO. Y
9TUX TIpernapaToB CTaHAAPTHble MPOGUIM TOGOUYHBIX
3¢bdeKToB, HO TMAPOKCUXIIOPOXMH OGe3oracHee, TaK Kak
XJIODOXVH VIMEeeT MeHbIllee TepareBTNYeckoe OKHO B OT-
HOILIeHUM KapAMOTOKCUYHOCTH U apuTMuu [10].

CrreninnyecKMx JIEKaPCTBEHHBIX IPENapaToB s
JledeHus] KOpoHaBMpycHON wuHberumn COVID-19 Ha
IAaHHbBIJ MOMEHT HeT.

Tabnruya 4

BapuaHTBhI JIe4eHUS TSDKEIOT0 OCTPOro PECIMPATOPHOTO
JUCTPecc-CUHAPOMA, CBSI3aHHOTO C KOPOHABUPYCHOI

60/1e3HBI0
Jleuenue IIpumeHeHue
BbicoKOIOTOUYHAST Ha3aabHAas MoskeT npenynpesuTb U OTCPOUYUTDH
OKCUTE€HOTEepanns HeoﬁXO,E[V[MOCTb I/IH’I'y6aLU/II/I

JIbIxaTenbHblil 00beM Vcnonb30BaTh 6 MJI/KT Ha Bec Tejia

JlaByieHye TUI1aTO JIbIXaTelb-
HBIX IIyTe

TIpu BO3MOKHOCTY TIOJEPKKA Ha YPOB-
He < 30 cm H,0

Ipu yxyamenuu runokcemuu, PaO;:FiO;

INonokeHne Ha XUBOTE <100-150 Mmm.pT.CT.

TlonoxuTeIbHOE AaBIeHUE B
KOHIIE BbIJOXa

Vcnosnb30BaHue CpeJHNUX U BBICOKUX
YPOBHe

HPI/I Pa3sBUTUU TUTIOKCEMMU, TTOBbIIIEH-
HOM [aBJIEHVN B ObIXaTeJIbHBIX ITYTAX,
BeHTMJIF{TOpHOﬁ JVICCUHXPDOHUU

HepBHO -MbIlI€YHAA 6]'[01(&}13

MaHeBp peKpyTMeHTa dbdekTUBHOCTh HU3KAS

Bapixanue NO JHo3za 5-20 ppm

OTputiaTeabHbI BOAHBI 6anamc 0,5-1,0

WHdy3moHHas Tepanus
dy P JI/CYTKU

Onurypusi, KOppeKI sl KUCTOTHO — OC-
HOBHOTO U OTPUILIaTeIbHOTO BOJHOTO
6anaHca

3aMecTuTeNbHAas TOYeuHast
Tepanust

T/II0KOKOPTUKONABL He npumensiioT

DKCTpaKopropanbHasi MEM-
6paHHast OKCUTeHaIyist

VCIob3yI0TCS KPUTEPUM UCCTIeIOBAHMS
EOLIA

Jleuenne COVID-19 cumnToMaTuueckoe, Kak Ipu
OPBM. B TskenbIx c/Iydasix, KOrja pa3BUBAeTCsl BUPYC-
Has MMHEeBMOHMS (IIPUUYMHA OGOJILIIMHCTBA CMepTeil OT
3TOr0 KOPOHaBUPYCAa), TPeOYeTCsS UCKYCCMBeHHAs! 8eH-
munsyus neekux (VIBJI) ¢ moMOLIbI0 CrielMaabHbIX Me-
IUIIMHCKUX anmnapaToB. IIpyu pasBUTUM OCTPOTO peciiu-
paTOpPHOTO OUCTPecC-CMHAPOMa peKOMEHIYIOT Clie-
IyIoIliyie BapMaHThl JiedeHUsl, NaHHble MpPUBENEeHbl B
Tabm. 4 [25].

Ha paHHBIA MOMEHT BakKI[MHa OT KOPOHAaBUpYyCa
COVID-19 ue paspaboraHa, ¥ IIOKa He BBISICHEHO, Ha-
CKOJIBKO CTOVKMII UMMYHUTET (popMupyeTcst y repe6o-
JIeBIIMX KOPOHABUPYCHO MHGEKIIMEIA.

Ha BTopyio gekany amnpess 2020 roga B Mupe moji-
TBepKIeHO 6Goyiee OBYX MWIIMOHOB 3a00JEBINNX, BbI-
300pPOBEI0 OKOJIO TOAYMUJUIMOHA YeOBeK, 3aperuct-
pupoBaHo mnopsaka 140 Teicsiu cmepTeit. B Poccuiickoit
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@egepauuy MoAaTBepkAeHO Oosee 30 ThiCcSTU 3a60JIEB-
IINX, BHI3TOPOBEJIO 6ojiee IBYX ThICSY UeI0BeK, 3aperu-
cTpupoBaHo nopsigka 200 cmepreii.
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BO3MOJXHOCTHU 3KCTPAKOPIIOPAJIbHOYI MEMBPAHHO OKCUTEHAILIVIA KPOBU U IIEP®TOPAHA
(0030p IMTEPATYPHI)

A.A. XAJIAPLIEB, C.C. KMPEEB, /1.B. UBAHOB

@I'BOY BO «Tynsckuti 2ocydapcmeeHHslil yHUsepcumem», MeOUYUHCKUL uHcmumym,
ya. Bonduna, 0. 128, 2. Tyna, 30012, Poccus

Aun”oTtauus. B 0630pe nokasaHa BOCTPe60BAHHOCTb IIMPOKOTO BHEIPEHMST SKCTPAKOPIIOPaIbHO MeMOPaHHOI OKCUTEHALIUN U
06ecreynBaKLIMX ee YCTPOICTB B KIMHMYECKYIO MPAKTUKY. Pacuimpenne 06/1acTy MPUMEHEeHUsT OKCUTeHATOPOB MeMOpPaHHOro THIIa
06YCIOBMIIO MX MCITOJb30BaHMe )i BCIIOMOTraTeIbHOM OKCUTeHALMM TIPY BOCCTAHOBIEHUM QYHKUIMM JIETKUX (THEBMOHMUY, CUIUKO3,
peanumariust). Tpe6oBaHUSI K MEMOpPaHAM OKCUTE€HATOPOB JIOJIKHBI BKIIIOUATh UX BHICOKYIO Fa30ITPOHUIIAEMOCTD IO KUCIOPO/IY U YIje-
KUCJIOMY Tra3y, 6bITh GMOJIOTMYECKM ¥ XMMUYECKM COBMECTUMBIMM C KPOBBIO, MUMETh BbICOKYI0 MEXaHMYECKYI0 IIPOYHOCTh U CTOMKOCTh
K XMMUUYeCKUM U ¢usudeckuM akropam, OeiiCTBYIOIMM Ha MeMOpaHy NPy ee CTePWIM3aLMM U IKCIUTyaTaluuu. XapaKTepUCTUKU
ra3oo6MeHa 3aBUCST OT CBOJMCTB MOJMMeEpa ¥ €ro TOIUMHBI. ITUM TPeGOBAHMSIM COOTBETCTBYET, HAIpUMep, CUIMKOHOBBIN Kaydyk
(TonuMeTmMiaCUIoOKcaH). MemM6paHHass OKCMTeHaLus IMPOKO MIPUMEHSIETCS B KIMHUYECKOM MPAaKTUKe — IMPY repIrieTUIeckoit nHdpek-
MU, OTepalysiX Ha KIaraHaxX cephua, Mpy OCTPOl MeueHOYHOI HeJOCTATOYHOCTHM, NMPYU HeNPOMHOEKUMUSX, IPU TPAHCIUIAHTALUU
opraHoB ¥ 1p. VCIob3yl0TCSI B OCHOBHOM MeMOpaHHbIe OKCUTE€HATOPbI 3apy0ekKHOTO MPOM3BOACTBA, HO MMEIOTCSI OTeUeCTBEeHHbIe
pa3paboTKy, B TOM uMc/ie 3aliMiieHHble TaTeHTaMmu Poccun. IIpuBegeHbl pacyeThbl mapaMeTpoB MpoLeypbl OKcureHarymu. Oxapakre-
pv30BaHa 1e/1eco06pa3HOCTb MpUMeHeHUsT IepPTopyraeponos (nepdropaHa) Ipy KOPOHABUPYCHBIX THEBMOHUSIX.

KnioueBble cyioBa: nepdropaH, MeM6paHHast SKCTpakopriopaabHasi okcureHauust, COVID-19.

POSSIBILITIES OF EXTRACORPORAL MEMBRANE OXIDATION OF BLOOD AND THE DRUG PERFTORAN
(literature review)

A.A. KHADARTSEYV, S.S. KIREEV, D.V. IVANOV

FSBEI of HE "Tula State University", Medical Institute, Boldin Str., 128, Tula, 30012, Russia

Abstract. The review shows the relevance of the widespread introduction of extracorporeal membrane oxygenation and the de-
vices providing it in clinical practice. The expansion of the scope of application of membrane type oxygenators led to their use for aux-
iliary oxygenation in the restoration of lung function (pneumonia, silicosis, resuscitation). The requirements for oxygenator mem-
branes should include their high oxygen and carbon dioxide gas permeability, be biologically and chemically compatible with blood,
have high mechanical strength and resistance to chemical and physical factors acting on the membrane during its sterilization and
operation. Gas exchange characteristics depend on the properties of the polymer and its thickness. For example, silicone rubber
(polymethylsiloxane) meets these requirements. Membrane oxygenation is widely used in clinical practice - for herpetic infections,
operations on the heart valves, acute liver failure, neuroinfections, organ transplantation, etc. Foreign-made membrane oxygenators
are used mainly. But there are also their domestic developments protected by Russian patents. The calculations of the parameters of
the oxygenation procedure are presented. The feasibility of using perftorocarbons (perftoran) in coronavirus pneumonia has been char-
acterized.

Keywords: perftoran, membrane extracorporeal oxygenation, COVID-19.

B ycnoBusix nangemun COVID-19 okasanach BOC- VIJIEKUCIIOMY Ta3y; 06/1aiaTh GMONIOTMYECKON U XUMMU-
TpeOGOBaHHOI IKCMPAKOPNOPANbHASL MeMOPAHHASL OKCU- YyeCcKoit COBMeCTUMOCTbIO C KPOBbIO, OTJIMYATHCS BbICO-
2eHayusi (OKMO), paHee mpMMeHSBIIENCS B KapAMOXU- KOV MeXaHM4eCcKoi IMPOYHOCTbIO UM CTOMKOCTBIO K XU-
pypruu, oTHeNeHUsIX peaHuMalluu ¥ aHecTe3UOJIOTUM, MUYECKUM U GU3UUecKuM (hakTopam, AefCTBYIOIMM Ha
MpU OCTPOM PEeCIMPaTOPHOM JMUCTPeCcC-CUHIPOMeE, Kak MeMOpaHy Mpy ee CTepWIM3AlUM U SKCIUTyaTalvu.
CBUZETE/IbCTBO BHICOKOTO YPOBHS Pa3BUTHUS MeIUIIMHbI VayJiieHne ras’ooOMeHa 3aBUCUT OT XapaKTePUCTUK
[2,4,31,54,59]. rojuMepa M ero TOMLIMHBI. [IpoHKUIIaeMOCTh MeMOpaH

ITpu DKMO wncnonb3yeTcss BUAOM3MEHEeHHbI KOH- Ba’KHA TpesKIe BCero sl 6bIcTpoii snumMuHauyuy CO2 us
TYp IJIS1 MCKYCCTBEHHOTO KpoBooGpaieHus. OHa mpu- KpOBU, M3-3a HE3HAUUTEIbHOCTU MMapLMaIbHOTO AaBiie-
MEHSIETCS] TIPU OCTPOM DPa3BUTUM MOTEHIMAIbHO 06pa- HMSI KOTOPOTO B KPOBU, CKOPOCTb BbIBEHEHMS JMOKCHUIA
TUMOI pecrmMpaTOpPHOI, CepAeyHoil Win KapaAuopecn- yriepona obecreunBaetcs: 9O(HEeKTUBHOCTHIO U CeJeK-
paTOpHOIt HeAOCTaTOYHOCTY, HE OTBevawlleii Ha CTaH- TUBHOCTBIO CAaMMX MeMOpaH. [IJjisT MX U3TOTOBJIEHMS Ya-
JapTHYI0 Tepamuio, a TakkKe KapAMOMYyIbMOHAJIbHOM’ e MCIOJb3YIOTCS IMOJMOPTaHOCUIOKCAHbI, 00Jamalo-
xupyprun. PacmupeHue 061acTvi MPUMEHEHUST OKCUTe- mye XOPOUIMMM aHTUTPOMOOTEHHBIMM CBOVICTBAMM.
HAaTOPOB MeMOpPAaHHOTO THUIIA MPUBEIO K UX MCIIOIb30- IepBbIiit MeMOpaHHbI OKCUTeHATOP ObLT MCIBITAH B
BaHMIO i BCIIOMOTaTe/JbHOM OKCUTeHaluu MpU BOC- aKcriepuMeHTe B 1956 r. Torga ske Ha4aTO UCIIOJb30Ba-
CTAHOBJEHUY (PYHKIMU JIETKUX (THEBMOHMM, CUJIUKO3, HIe B KJIMHMKE MeMOPaHHbBIX JIeTKMX Ha OCHOBE IOJIN-
peaHumarys). MeMOpaHbI IJisI OKCUTEHATOPOB TOJIKHBI STUWIEHOBBIX, 3aTeM, Te(IOHOBbIX MeMOpaH. Yske uepe3
MMeTh BBICOKYIO Ta30MPOHUIIAEMOCTh MO KUCAOPOAY U 3 roJja HaKOIUIEH OMBIT UX MpuMeHeHMs1 y 100 60/IbHBIX.
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TMo3nHee 6bLIM co3maHbl 60siee 3 HeKTUBHBIE U MeHee
rPOMO3JKMe MOJe Ha OCHOBe MeMOpaH 13 TojuMepa
CMIIMKOHA ¥ TMOMMKap6oHaTa, CUIMKOHM3MPOBAHHOTO
yrast. C 1975 1. UCIIO/Ib30BaIMCh OLHOPA30BbI€ OKCUTE-
HATOpPbl C MeMOpaHOi M3 MUKPOIIOPUCTOTO IOUIIPO-
MujieHa Mpu omnepaumsx Ha ceppiue. Mcrnonbp3yroTcs c
ycriexoM MeMO6paHbl OKCMT€HATOPOB U3 TMOJIUMETUIICH-
JIOKCaHa (CUJIMKOHOBOTO KayuyKa) [1,23,24,27,28,50].

B Hacrosimee Bpemss DKMO 1IMpoOKO MUCIIOIb3YeTCS
B KJIMHUYECKOJ MPaKTUKe — Mpu repnec-BUPYCHOM MH-
(dbexuyu, MOBTOPHBIX OMepalusx Ha KiIaraHax cepAla,
MPM OCTPOI TMeUeHOYHOJ HemOCTaTOYHOCTH, IMPU Heli-
pOouHOMEKUMSIX, NP TPaHCIUIAHTALMM OPraHOB, IPU
MePUTOHUTAX, 0OCTpOM TaHKpeaTure,
[3,17,34,37,39,43,56,57,60,63,65,68,70,79,80].

MeToabl SKMO MCIIOMb3YIOTCS IPY peabuanTaIm
HapyIleHHO! HacoCHO QyHKIMM cepaua. CucTeMbl st
9KMO [o/KHBI ObITh MUHMMA/IBbHO MHBA3MBHBIMMU, UTO
obecrieunBaeT 3apybexkHas ammapaTypa, He MMeoIast
POCCUICKMX KOHKYPEHTOCIIOCOGHBIX aHaJoroB. [lena-
JIUCh TIOTIBITKM PaspaboTKM MOPTATUBHOIM, 3¢hdeKTUB-
HOV U YHUBEPCAJbHOM CUCTEMBI HA OCHOBE KAHA/IbHOZ20
uyenmpobexcHozo Hacoca (KIIH) ¢ Heo6XooMMbIMM Tapa-
MeTpaMu JJisk IPUMeHEHUS Pa3IMUHbBIX OKCUTEHATOPOB,
ocyiecTBasoImuX mpoienypy 9KMO. dta paspaboTka
3anuiieHa nareHTom PO. Pexkxum pa6otsr IKMO ocy-
LIEeCTBJISIEeTCSl BpallleHueM MIpuBoja B auarasoHe 3000-
3500 06/MMH, MOCTaTOYHOM JJis TIOAAEpsKaHusl mapa-
meTpoB remoaHamMmuku 200-300 MM pT. CT. IIpU pacxo-
e B 2,5-5 ji/muH. CtaBwiach 3afaya CMHXPOHMU3AUA C
PUTMOM COGCTBEHHOTO CEP/IA /ISl YIIPaBAEHUS MPUBO-
IIOM U obecrieyeHMs BO3MOKHOCTY MCIIOTb30BaHMSI CUC-
TeMbl B peXMUMe IMyJbCallvi, U TOTYyIeHUS] MUHUMAIIb-
HbIX BUXPEBBIX ITOTOKOB, 06eCITEeUMBAIOMINX BBICOKYIO
JIAMWHAPHOCTh TeUYeHUs Kuakoctu. C yueToM Heobxo-
OIUMOCTM MMIIOPTO3aMellleHus] CO3JaHue POCCUICKON
cuctembl DKMO sBisieTcst BaxkKHbIM (hakToOpoM obecrie-
yeHUs Bo3pacTamlieit morpe6HocTy B IKMO nipu 60pb-
6e C OCIOKHEHUSIMY KOPOHABMPYCHOW WHGbERIUN
COVID-19, a Takxke [IJiSI CHMKEHMSI 3aBUCUMOCTU OT
MMIIOPTa XM3HEeHHOBAXXHOJ anmnapaTypsl [36].

[ns1 nedyeHusi HOBOPOXKAEHHBIX C TMOJIMOPTaHHON
HEJIOCTATOUYHOCThIO TIpeJIOKeHa M 3allyileHa MaTeH-
TOM METOJMKA OJHOCEAHCOBOI reMObMIbTPALIM B He-
MPepPLIBHOM 3KCTPAKOPIIOPATIbHOM KOHTYpe C OJJHOBpe-
MEHHBIM MpOBeAeHNEM MHQY3MOHHOM, NEeTOKCHMKALIM-
OHHOl ¥ MAacCCUBHOV aHTUOGAKTEPUATbHON Tepamuu.
TemodwinbTpaus  OCyIIecTBASUIACh HA  ammapare
«multiFiltrate» pupmbl «Fresenius» (TepMaHus), B peXu-
Me HeNpepbIBHO BEHO-BEHO3HOI TIeMO(QUIbTpalumu
CVVH, 1CIo/1b30BaJIcsl HAbop [JIs1 SKCTPAKOPIIOPaIbHOM
ounctku KpoBu «multiFiltrate-Kit paed CRRT/SCUF», ¢
remopuabtTpoM «UltrafluxAVpaed». Vicnonb3oBajcs pac-
TBOp «MynbTubuk» upmbl «Fresenius», (FepMaHus).
Ilepen mpoBemeHueM reMOGUIbTPALMM OIIPELEsIIN
Maccy Tejla HOBOPOXKIEHHOIO (M), KI' ¢ TOYHOCTBIO OO
0,001 kr Ha Becax ¢pupmbl «SECA». PacCuMThIBAIN CKO-
POCTb 3KCTPaKOpPIIOpabHOTO KpoBoToKa (VI), MJI/MUH,
V1=18,0xm, ckopocTbh cybCcTUTyaTa B MJI/4ac, COOTBET-
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cTBeHHO B nepBblii (V2), Bo BTOpoit (V3), TpeTuii u mo-
cnepyromue vacel  mpouenypel  (V4)  V2=80,0xm,
V3=120,0xm u V4=160,0xm. PacueTHOe 3HaueHMe CKO-
POCTU 3KCTPAKOPIOPAJIbHOTO KPOBOTOKA VI OKPYTJ/ISIOT
IO 1eJIoro umcna, kpatHoro 2,0 Mj/MuH, Kaskgoe pac-
YyeTHOe 3HaueHue CKopocTu cybcturyarta V2, V3 u V4
OKpYIVIIIOT O Lenoro uuciaa, kpatHoro 10,0 mi/yac.
[TosryyeHHble 3HAUeHMsI ITapamMeTPOB MPOLEeNYpPbI BBO-
IST B Mporpammy ammnapara «multiFiltrate». CocyaqucTbIi
IOCTYIl 4yepe3 OUaau3HbIA OBYXXOAO0BOW I€HTPAJIbHbIN
BeHO3HbII KaTeTep ¢pupmbl «JOLINE» (TepMaHus). JKc-
TPaKOPIOPAIbHbBIN KOHTYP ITPOMBIBAIOT (pyU3MonIornye-
CKMM pacTBOPOM C TellapyMHOM, CUCTEMY 3arOJHSIOT
JIOHOPCKOJ KpOBBIO, MOCKOJIbKY 3aIlOJTHEHME CUCTEeMBbI
KPOBBIO HOBOPOKAEHHOTO pebeHKa MOXKeT MPUBECTU K
KpoBormoTepe. 3atem ammapat «multiFiltrate» TTOAKITIO-
YalT K HOBOPOXKIEHHOMY ¥ BBIIIOJIHSIIOT €IVMHCTBEHHBIN
ceaHc reMoMWIbTPAIMY JINTEbHOCTbIO TIPOIEAYPHI
10-12 yacoB, MO OKOHYAHUM KOTOPOI IBYXXOIIOBBIN
LIeHTPaJIbHBIN BEHO3HBIN KaTeTep yAaJSIoT [26].

O OKMO uCcnonbp3yrT pasauvHble OKCUTEHATO-
pBI, TPOM3BOAVMBIE 3a pyOexkoM. B [62] y pebGeHKa c
OCTPBIM  DECIMPATOPHBIM AUCTPECC-CUMHIPOMOM U
MMHeBMOHMeli puMeHsuicst okeureHatop MEDOS HILITE
LT 2400, c o6beMoM 3anoaHeHust KoHTypa OKMO okoio
200 MU, HATNOJIHEHHBIM BHayayse QU3NOIOTUIECKUM
pacTBOpOM, 3aTeM — JOHOPCKOJM OAHOTPYIIITHOM 3PUT-
poLMTapHOI Maccolt (3amo/iHeHNe OCYLIeCTBSTIOCh Ha
BK/IDYEHHOM amrapare). B KOHTyp BBOAWJICS TellapuH
(50 El Ha 1 kr maccel Tena). K okcureHaTopy HOIKITIO-
yaJics TeII00OMEeHHMK, MOAorpeBamnmii mepdysupye-
My KpoBb 10 37°C. Oynsg OKMO ucrnonb3oBajiach IBYX-
MMpOCBeTHAsI KaHJsg pasmepoMm 12 Fr ¢upmer Edwards
Lifesciences LLC (CIIA). BHYTpeHHIOIO SIDEMHYIO BeHY
CIpaBa KaTeTepuU3MpOBaIM MYHKUIMOHHBIM CITIOCOGOM,
10C/Ie YCTAHOBKYM KaHIOAM B HY)XHOE IOJIOXKEeHUe TIpU
HQINYMMU aJleKBaTHOTO peTPOrpagjHOro TOKa KpOBH,
OCYILEeCTBJISIOCh TpucoenuHeHue KoHTypa DKMO, Bo
BpeMsI KOTOPOTO MCKJIIOYAaOCh MOMafaHue IMMy3bIPbKOB
Bo31yxa. KaHwomio GuKcUpoBany MOBHBIM MaTepUaioM
K KOske ¥ (pMKCATOPOM K rojIOBe MalyeHTKH, 06ecreuns
KOHTPOJIb IIOJIO’KeHMe KaHIJIN B COCYe PeHTIeHOIOIM-
yecku U ¢ nomouipio Y3U. Ilpu s3TOM OTBepCcTusl OJis
3a060pa KPOBY HAXOAWINCh B MPOEKIMM BEPXHEN MOJI0ii
M HIDKHEl TI0/ION BeH, a BO3BpaT OKCUTEeHMPOBAHHOI
KPOBM OCYLIeCTBJISIZICSL B IIPaBOe Npefacepane. YUUTbIBa-
Jlach HECTAHAAPTHOCTDb MOJIOXKEHUSI KaTeTepa, MOCKOJIb-
Ky HaxoXgeHue y pebGeHKa Kenyaka B 3aJHEM Cpeno-
CTeHUM MOXeT BbI3bIBATh CMellleHue cpenocTteHus. [1o-
cne nogkatovyeHns anmapata OJKMO BbICTaBISINCD Tpe-
6yemble mapamMeTpsl. C 1L[ebI0 HEeJOMYIIEeHNS] CBepPThI-
BaHMSI KPOBU B 3KCTPAKOPIIOPAJILHOM KOHTYype IMPOBO-
ounach MHQY3MS remnapuHa, MpM KOHTPOJIe 3HAYeHUI
aKTMBMPOBAHHOTO BpeMeHM CBepThiBaHMSI — Activated
Clotting Time (ACT), kaK crioco6a OLleHK! ITPOTUBOCBED-
ThiBawoIlero 3¢g¢exra remapmHa, ¢ 3a60pom MMpobd Kaxk-
Iple 1-3 4. IIpy M301MpPOBAaHHOM IPUMEHEHMS rerapyHa
ACT afmeKkBaTHO OTpaXxaeT ero BJMsIHMe, HO, TIPU BO3eli-
CTBUM Pa3iNYHbIX HAKTOPOB Ha CUCTEMY CBEPThIBAHMSI-
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npoTtuBocBepThiBaHMs, ACT OlleHMBaeT UX CyMMapHbIi
a¢ddexTt. HauanbHasi CKOPOCTh BBEIEHUS remapuHa Co-
craBmsia 15 EJl/kr/4. OcyliecTBISIICS Takke KOHTDPOJb
ra3oBOr0 COCTaBa KPOBM ¥ MHBA3MBHOTO AJl.

OKMO monoKUTeNbHO BO3AEICTBYeT HA MMMYHO-
JIOTMYECKYI0 PeakTMBHOCTb ¥ MapKepbl CUCTEMHOIO
BOCIIAJIeHMsI TIPY TIEPUTOHUTE, a6IOMUHATBHOM CEICK-
ce, THOIHBIX 3aboseBaHusX TmeveHu [12,13,33,35,
44,45,53,71,77].

Ocobast sHauumocTh IKMO KOHCTaTMpyeTcs IIpu
TPaHCIUIAaHTaUMSIX JIETKUX, CepJlia, UYpeCKOXKHBbIX KOpO-
HapHBIX BMeIlaTeIbCTBaX, y JeTell B KapaAuoXupypruue-
CKUX OTJe/IeHUSIX NIPU CTEHTUPOBAaHUM, Y IOTEHLUAIIb-
HBIX PELUINMEeHTOB cephna, [I03UTUBHBIE pe3yabTaThbl
nonydensl 1py OKMO B yc/10BMSIX OIlepaliuii Ha OTKpPbI-
TOM cepzlle, C He0OXOOMMOCTbh KOPPEKIMY TToKa3aTesei
CBepTHIBAIOLLEI ¥ TPOTUBOCBEPTHIBAIOLIEN cUCTeM [6,7-
11,16,20,21,25,30,32,41,52, 55,58,72-75].

Vi3MeHeHUs CTPYKTYPHO-GYHKIVOHAIBHOTO CTATy-
ca IPUTPOIUTOB MPU XPOHUYECKOIN OBCTPYKTUBHOI
60JIe3HM JIETKUX, OPOHXMATbHOM acTMe — XapaKTepusy-
IOTCSI CHUKeHMEM X Te(OpMUPYEMOCTH, TEHIEHIMEN K
arperamyy, 4ro CIOCOGCTBYET DPacCTPONCTBY TeMOAM-
HaMMKM, HaAPYIIEHUIO KUCIOPOATPAHCIIOPTHON (QyHK-
LMM KPOBU M HapacCTaHUIO TUIIOKCUM, KOPPUTUPYEMOIL
DKMO. OcyuiecTBasiinch usydeHue 6M0bU3UIECKUX
XapaKTepPUCTUK COCTOSIHUS 3puTpouuToB Iipu XOBJI
Pas3IMUHOM CTeNeHM TSDKeCTH, UX MeTaboIMuecKoro
cTaTyca M GU3NKO-XMMUUECKUX CBOVICTB [14,38,48].

Hopmanu3saius ra3oTpaHCIOpTHOV (QYHKIUU KpPO-
BY MOYKET OCYILLeCTBJISITbCSI IPU MMOPasKeHUM JIETKUX TIPU
COVID-19 ucrionb30oBaHMeM TepQTOPYIIepoaoB, B ya-
CTHOCTH, neppmopaHa, moaydeHHoro B IHCTUTyTe Teo-
peTuvecKkoit M 3KclepMMeHTaNIbHOI 6uodusuku PAH
(ITymmHo) B 80-e ropst XX cronetust, mpod. ®. Bemosp-
LIEBBIM MOJ, pyKoBoAcTBOM I'. MiBaHuiikoro. Pa3pa6oTka
6buTa ymoctoeHa B 1998 r. npemun IIpaBUTeIHCTBA, UC-
M0/1b30BaJIaCh B 3KCIIEPMMEHTE U KIMHUYECKON IIpak-
TUKe TIPY PasiMYHBbIX HAPYLUIEHUSIX TPaHCIOPTUPOBKU
Kuciaopofa K TkaHsam [15]. Tak, B [19] o30HMpOBaHUe
repdTopana u GU3MOIOTNYECKOTO PACTBOPA OCYLIECTB-
JISIOCh TIpU 6ap6OTUPOBAHMM 030HKUCIIOPOIHOI CMeCH
B TeueHMe 15 MMH C 3aJaHHOV KOHIIEHTpalMeil 030Ha
3000 mxr/n Ha o30HaTope «Mego3zonc BM AOT-H-01-
Ap3-91» dupmbel OAO «Ap3amMacckuii IpMUOGOPOCTPON-
TEJbHBIV 3aBOA» IIPU JIEUEHUM OCTPOTO IePUTOHUTA.
Omucan mnonoxuTenbHblit 3ddexT nepdTopaHa Mnpu
caxapHOM [JuabeTe, KPUTUUECKON WIIEMMUM HMKHUX
KOHEYHOCTE, aJKOTOJbHOM aGCTMHEHIMM, TPU TpaB-
Max ¥ KpoBomoTepsx [5,29,46,49,67,69]. Tlpu pasmuy-
HBbIX THOMHBIX IpoIieccax rnepdTopaH okasascs BecbMa
acddextuBHBIM cpencTBoM [18,22,40,51,64]. Nmeetcs
OTBIT MpMMeHeHUs TepdTopaHa B JIeUeHMM OCTPOTO
pecnMpaTopHOTO IOUCTpecc-cuHApoMa [47,76], ocCIOX-
HSIOLIETO TeyeHMe KOPOHABUPYCHOM MHberuuu. Omm-
caHa Takke 3 GeKTUBHOCTD IepdTopaHa Ipu XpoHUYe-
CKOM InaHkpeatute [61], uHbapkTe Muokapza [78], Tok-
cuYecKoit sHIedanonatn [66], 0koroBom moke [42].
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nepdTopaHa, KaK CaMOCTOSITEJIbHOTO METOZA, TaK U B
couetanuy ¢ DKMO MOXHO CYMTaThb OINpaBAaHHbIM U
HaZle)XHBIM CPeiCTBOM YJIyUllleHUs ra30BOM TPaHCIIOP-
TUPOBKN.
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OIITUMM3AIISA KOMIUIEKCHOTO JIEYUEHUS AI3BEHHO¥ BOJIE3HU OCJIOKHEHHOY KPOBOTEYEHUEM
IMTABHAM MBPATMIM KbI3bl PATUMJIN
A3epoatioxcarckuti Meduyunckuti YHueepcumem, ya. C. BypeyHa, 0. 167, 2. baky, 1022, Asep6aiidxcaH

Au"oranus. HecMOTps Ha IOCTVOKEHMS TTOC/IETHUX NECITUIETHUIT B 06/71aCTV KOHCEPBATUBHOM 1 SHIOCKOIIMYECKOI Tepammu, jie-
TaJbHOCTb OT SI3BEHHOJI 60Ie3HM, OCIOKHEHHOI KPOBOTEUEHMEM, OCTAETCSI CTAGMIBHO Ha BHICOKOM YPOBHE. DTO OOBSICHSIETCS YBEINU-
YyeHUeM GOJIbHBIX MTOKUJIOTO ¥ CTAPUYEeCKOro BO3PacTa C COMYTCTBYIOWIMMY 3a60/eBaHMSIMU. 3HAUMMYIO POJIb B MCXOZe 3a60eBaHus
UTPAeT COCTOsIHMe IevyeHu. [Jo6aBieHMe K CTAaHAAPTHOMY JIEUEHUIO S3BEHHBIX KPOBOTEUEHUI aHTMOKCUAAHTHONM Tepanuu, MOXKET
VAYUIIATh COCTOSIHME I€YeHM M BIIOCIEACTBMM IPOTHO3 3aGosieBanus. Ilenv ucciedoeaHuss - M3ydeHMe COCTOSIHUSI CBOGOIHO-
paaMKaIbHBIX IIPOLIECCOB B TKAHM TIEUEHU U UX OTpaskeHye Ha ero 6e/0K-CuHTe3upyomiei GyHKIy 1 Ha CTaGMIBHOCTM reMOoCTasa, a
TaKke 3¢ HEKTUBHOCTY TIyTaTUOHA B UX KOPPEKLVY, TIPU SI3BEHHOM KpoBOoTeueHun. Mamepuanst u memoodst ucciedoganus. st ero
peanusanuy 6bUIa CO3[aHa IKCIIEpUMEHTAIbHAST MOJIe/Ib KPOBOTOYAILEN JKeTYAOUHOI SI3BbI HA KPOJAMKax mopo sl «nummiay. pu
JIeYeHUN TMPUMEHEHbBI TIperapaThl [JyTaTMOH, MEKCUIOJ, alb,OYMUH Ha (OHE TeMOCTaTUUECKOl Tepanuy aMMHOKAIPOHOBOI KMUC/IO-
TOM. DKCIIEPUMEHTHI ObUIM MPOBeAEeHbI Ha 50 MOSIOBO3pENbIX KPOIMKax 06eMx MoJIoB, Maccoit 3-4 Kr. Bce aGopaTopHbie JKMBOTHbIE
HAXOJOMIACh B CTAHAAPTHBIX YCIOBUSX COIEP)KaHUsI B BUBapuu. Pe3ynsmamet, a VMEHHO KOHILIEHTpauys obiero 6enka, anp6yMuHa,
rino6ynuHa ¥ GuMOpMHOreHa B KPOBM, IMOKasaTeau OOIIEro KIMHMYECKOTO aHaiu3a KpPOBM, a TaKKe KOHIIEHTpAlys MPOAYKTOB
MePEKVICHOTO OKMUCJIEHNS IUMMUIOB U 06Iasi aHTMOKUCIUTEIbHASI aKTUBHOCTh B TKAHM MeYeHM GbUIM CpaBHEHbI C MMOKa3aTeIsIMyu MH-
TaKTHO IPYIIbBI U APYT ¢ Apyrom. Hawryuiine pe3ynbTaThl ObUIM ITOTYYEHBI Y KPOJMKOB C KOMOMHMPOBAHHBIM TPUMEHEHMEM TIperna-
para remMocTaTuMKa, aabObyMuHA M AHTMOKCUAAHTA TIyTaTHMOHA. Bblia BbISBJEHA MpsIMas KOPPEJISIVMOHHAS 3aBUCUMOCTb MEXIY
CHIDKEHMEM aKTUBHOCTM CBOOOAHO-pagMKaJbHBIX IPOLIECCOB B TEUEHM ¥ HOpMaiu3aijeii 6e1KOBOro obMeHa M YaydlIeHMeM
reMocrasa.

KnioueBble cjioBa: si3BeHHast 60JIe3Hb, KPOBOTEUEHNME, MT€Ue€Hb, AaHTUOKCUAAHTDI, TIEPEKMCHOE OKMC/IeHMEe JUIUIOB, TITyTaTUOH,
6eJIKM KPOBM.

OPTIMIZATION OF THE COMPLEX TREATMENT OF PEPTIC ULCER COMPLICATED BY BLEEDING
SHABNAM IBRAHIM KIZI RAHIMLI

Azerbaijan Medical University, S.Vurghun Str. 167, Baku, 1022, Azerbaijan

Abstract. Despite the achievements of recent decades in the field of conservative and endoscopic therapy, mortality from peptic
ulcer bleeding remains stable at a high level. This is due to an increase in elderly and senile patients with concomitant diseases. A sig-
nificant role in the outcome of the disease is played by the state of the liver. Adding antioxidant therapy to a standard treatment for
ulcer bleeding can improve the condition of the liver, and subsequently the prognosis of the disease. For its implementation, an exper-
imental model of a bleeding stomach ulcer on rabbits of the Chinchilla breed was created. In the treatment, glutathione, mexidol, al-
bumin preparations were used against the background of hemostatic therapy with aminocaproic acid. The experiments were conducted
on 50 sexually mature rabbits of both sexes, weighing 3-4 kg. All laboratory animals were kept under standard vivarium conditions. The
results, namely the concentration of total protein, albumin, globulin and fibrinogen in the blood, the parameters of the general clinical
blood test, as well as the concentration of lipid peroxidation products and the total antioxidant activity in the liver tissue were com-
pared with the indicators of the intact group and with each other. The best results were obtained in rabbits with combined use of he-
mostatic, albumin and antioxidant glutathione. A direct correlation was found between decreased activity of free radical processes in
the liver and normalization of protein metabolism and improved hemostasis.

Keywords: peptic ulcer, bleeding, liver, antioxidants, lipid peroxidation, glutathione, blood proteins.

AxkTtyanbHOCTh. OCTpoe 8epxHee  HenyO0OUHO- JIe3HM Ha 6ojiee TOXMIION BO3pacT, B CBSI3U C 3ddex-
KuuieuHoe kpogomeuerue (BJKKK) siByisieTcst pacripocTpa- TUBHOCTBIO COBpeMeHHOI1 Teparnuu. [ToXXnaoi u ctapue-
HEHHOV, JIOpOroCTOsILEl, YrpOXKarlein XU3HU MaTo- CKMIT BO3pacT, HapsiLy C COMYTCTBYIOIIMMM 3abosieBa-
Joruei u TpeGyeT He3aMeIIUTETbHOTO Y arpeCCUBHOTO HUSIMM SIBJISIFOTCSI OHMMM U3 IJIaBHBIX (DaKTOPOB HeIo-
MeIVLMHCKOTO BMEIIATe/IbCTBA. B 6OIBIIMHCTBE CTyda- CpelCTBEHHO CBSI3aHHBIMM C BBICOKMM PUCKOM ITOBTOP-
eB IJIaBHasl IPUUYMHA TaKOrO KPOBOTEYEHMSI — ITO Iell- HOTO KPOBOTEUEHMS U CMEPTEIbHOro ucxona [7].
TU4ecKas s13Ba KeayaKa U JBeHaAIaTUIIePCTHOM KULIIKYU Bo MHOrux permoHax 3eM/ayu HabGIIOJaeTCsl yYBeIK-
[3]- HecMmoTpst Ha JOCTVDKEHMSI TTOCTAeIHUX NeCSITUIIeTU YeHMe I0IU UAMOMATUUECKUX SI3B KaK IPUUMHBI KPOBO-
B 00J1aCTV KOHCEPBATMBHOM M SHIOCKONMYECKOI Tepa- TeyeHMsl. ViguonaTtuueckue SI3Bbl — 3TO SI3BbI, BO3HUK-
MUY, JIETAIBHOCTD OT SI3BEHHOTO KPOBOTEUEHMS OCTaeT- mme 6e3 yuactus Helicobacter pylori vnu yablieporeH-
cs1 B mipefenax 4-14%, a y rocmuTaanm3upoBaHHbBIX 60JIb- HbIX MeIMKAaMEHTOB, a TaKkKe APYrUX M3BEeCTHBIX 3TUO-
HBIX C COMYTCTBYIOIMMM 3a60JIeBAaHUSIMM MOXKET TOCTH- Jiornueckux ¢GakTopoB. YCTAHOBJIEHO, UTO OHM ILJIOXO
ratb U 27%. 25% Bcex 6ompHbIX ¢ BXXKK cocraBisioT MOAAAI0TCS KUCAOTHO-CYIIPECCUBHONM Tepanuu, UMET
TOKMJIbIE TTALIIeHThI ¥ 9TOT IPOLEHT HEYKJIOHHO pacTeT 60Jiee BbICOKMIT PUCK TIEPBUUYHOTO U IOBTOPHOTO KPOBO-
[11]. OTO OOBSICHSIETCSI KaK CTapeHueM IOIMy/SILIUKU B TeueHus], MOPOMIHOCTY U JIETATBHOCTY, a TaKKe yalie
1IeJIOM, TaK M CMeIleHMEM OCIOXKHEHUI s3BeHHOI 60- BCTPEYAIOTCS Y MOXWIBIX. DTO MOKa3bIBaeT, YTO Cylle-
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CTBYIOT paHee He YCTaHOBJIEHHbIe (DaKTOpbI, KOTOPbIE
TPEOYIOT U3YUEHUS Y ONITUMMU3ALINY CTPATETUY JIEUEHUS
SI3BEHHOT'0 KpOBOTeueHus [4].

Kak oTMeueHO BbIllle, COMYTCTBYIOIIME 3ab0jeBa-
HUSI CTIOCOOCTBYIOT BO3HMKHOBEHUIO U OCJIOKHEHHOMY
TEYEeHUIO SI3BEHHOTO KpoBOTeueHMs. Hy>kHO OTMeTUTh
0Cco0yI0 3HAUMMOCTb MPU ITOM 6Oosie3Helt meueHu. Bo
MHOI'MX IIKajaxX OLeHKM Tsokect M mucxoma BIXKKK,
MIPUMEHSIIOTCS. MapKepbl GYHKIIMOHATBHOTO COCTOSTHUS
TeYeHy, YTO NMOATBepKaaeT ee 3HaUMMOCTD [10]. Taxke
MU3BECTHO, YTO B CBSI3U C OCOOEHHOCTSIMYU (YHKIIMOHU-
pOBaHMs, MeUeHb OAVH U3 OPTaHOB GOJIbIIEe BCEX TIOM-
BEP)KEHHBIX  CBOOOIHO-PAAVKAIbHOMY  OKUCJIEHUIO.
[IpakTMuecky Bce M3BECTHbIE ee XPOHUYECKME U [iere-
HepaTuBHble 6O0JIe3HM TMaTOTeHeTMYeCKM OCHOBaHbI Ha
MOpaskeHU! KJIETOK TeUeHy CBOOOAHBIMU paayKaaamMu
[8]. B cBOlO oOYepenb, muiieMusi IIpU KPOBOTE€YEHUU U
cyleyloliuii 3a Helt perepdy3MOHHBINM CUHAPOM — YCY-
ry6JISIOT OKCUMAATUBHBIN CTPECC, YTO MPUBOAUT K IIO-
POYHOMY KpyTy U MOXeT CKa3aTbCs Ha COCTOSSHUU
60/bHOTO [6]. [JoGaBIeHME aHTUMOKCUIAHTHOM Teparnun
K CTaHJAapTHOMY JIEYEHMIO SI3BEHHOTO KpPOBOTEYEHMS
MOXET 3HAUUTETbHO YIYUIIUTh CTATYC MOXKUIBIX OOb-
HBIX C KOMOPOMIHOCTBIO.

Ilenp mccnemoBaHUsI — CPaBHUTDH BIMSHME pas-
JIMYHBIX MEeTOZOB Jie4eHMs, B TOM UMC/Ie aHTUOKCU-
JAHTHOJ Tepammy, Ha IeMOCTa3, MHTEHCUBHOCTb CBO-
60 HO-paAMKaIbHbIX ITPOIECCOB B MEUEHU U GETKOBbIN
06MEH IPY SI3BEHHBIX KPOBOTEUEHUSIX

Martepuanbsl ¥ MeTOABI MCCIeHOBaHMIL. JKCIle-
PUMEHTBI ObUTM TIPOBeIEHbI Ha 50 MOI0BO3PEITbIX KPOJIU-
Kax mopopbl «yHmmuia» 06enx MmoysioB, Maccoi 3-4 Kr.
Bce abopaTopHbie KMBOTHbIE HAXOOWINCH B CTAHOAPT-
HBIX YCJIOBUSIX COAEpsKaHMUs B BUBapuu. IIpu 3TOM ObUIM
cobimofeHbl TpeboBaHus EBporieiickoit KoHBeHIMM I10
3alIUTe >KUBOTHBIX, MUCIIOIb3yeMbIX B IKCIIEDUMEHTE U
IPYTUX HAy4YHBIX LeJSIX, Kacawolyecss 'yMaHHOTO OTHO-
1IeHMsI K TIOJOMBbITHBIM >XMBOTHbIM (1986 T.), a Takke
HOupexktusbl 2010/63/EU Eppomeiickoro IlapiameHTa u
Cosera Espormejickoro cowsa (2010 r.) mo oxpaHe
SKMBOTHBIX, MCIIOb3YEMbIX B HAyUHBIX LEJISIX.

MeTogom ciay4ailHOV BbIOOPKM, ITOMOIBITHBIE
SKUBOTHbIE ~ OGbLIM  pasfefeHbl Ha  CJIeAyIOIIye
9KCIIEpUMEeHTa/lbHble IPYNIbl: 6 MHTAKTHBIX KPOJIMKOB
COCTaBMIM 1-10 TPYIITy, Y OCTaJIbHBIX 0COOeil 6bLaa
cMofenupoBaHa  sI3Ba  OKeyAKa, OCJIO)KHEHHas!
KpoBOTeueHMeM. V3 HMUX 6 KPOJIMKOB, HE MOJTyYaBIIUX
HMKAKOTO JieyeHUs], ObUIM BKIIOUEHBl BO 2-10 TPYIIITY.
[anee, B 3aBUCUMOCTM OT BBEIEHHBIX B Te€UEHUU 3-X
IHeli TpernapaToB, KPOJMKOB pasdbuau Ha cieaymolue
Ipymnmnsel: rpymnna 3 (n=9) — aMMHOKAIIpOHOBAsi KMCJIOTa
(150 mr/kr BHYTpUBEHHO), rpynma 4 (n=9) -
aMMHOKAIIpOHOBAsl KUCIOTAa M [IyTaTUMOH (9 MI/KT
BHYTPUMBIIIIEYHO), TpyTIa 5 (n=8) — aMMHOKaIpOHOBAasI
KUCJIOTa UM MeKCUAOoNA (6 MI/KT BHYTPMMBILIEYHO),
rpynmna 6 (n=6) — aMMHOKAIIpOHOBAasl KUCJIOTa U
anb6ymuH (1 r/Kr BHYTPUBEHHO), 7-s1 rpymma (n=6) —
aMMHOKAITPOHOBAS KUCJIOTA, ITYTATUOH U aJIbOYMUH.

SI3Ba Kelynka, OCJIOXHEHHas KpOBOTEUeHMEeM,
O6bUla CMOZENIMPOBAHA ITyTEeM BBEIEeHMS CEePOTOHMHA
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KpeaTMHMH cyiabdara B go3e 30 MI/KT TOJKOXHO B
TeueHUM 2-xX AHe# [9], a 3aTeM mukiaodeHaK HATPUS B
no3e 10 MI/Kr BHYTPUMBIIIEYHO B TeUeHMUM 3-X IHel [5].
@akT KpOBOTEUYEHMS] TMOATBEPXKIAICS IyTeM HaJUuus
Me/leHbl Yy KDOIMKOB M AWHAMMUKON M3MeEHEeHMS
reMoryio6MHa KpoBu. YV JKMBOTHBIX OblJIa B35Ta KPOBb 13
KpaeBoit BeHbI yXa U MPOBeJeHbl: 00N KIMHUYECKIit
aHaIU3 KPOBU U GMOXMMMUYECKUI aHaIn3 Ha GeKOBbIi
cocTaB. AHaAM3MPOBAAUCh CleAyIollye IapaMeTphl:
KOHIIEHTpalMsg  reMorjioouHa  (I/),  KOJUYECTBO
sputpouutos (10'%/ i), konuuectBo TpombGoIMTOB (10%/
JT), KOJIM4UeCcTBO JeikouuTos (10% 1), mons aumdoIiUTOB
B JeiikouutapHoit Gopmyne (%). V3 MapKepoB
6eJIKOBOro o0MeHa 6bUIM OLieHeHbI 06Iuii 6esloK (I/71),
anbObymMmmuH (T/1), TI06yauH (r/n) u ¢bubpmuHoreH (T/n).
Inst 9TOi 1enu ObUIM  VCIIOTb30BAHbI  TOJHOCTHIO
aBTOMAaTM3MPOBAaHHbBIN TeMaTOJOTMUECKUI aHaAM3aTop
"Sysmex XT-2000i" ("Sysmex Corp.", SInoHus) wu
OMOXMMMYECKMIT aBTOMAaTHUUeCKuit aHanusatop "Cobas
Integra 800" ("Roche Diagnostics", llBeiiunapusi) c
rpuMeHeHneM peakTuBoB "Roche" (IlIseitiiapus). [oce

3TOTO KPOJIMKOB 3a6MBaIN OJHOMOMEHTHO
JeKanuTaiyeil mog 3¢pUpPHbBIM HapPKO30M M M3BJIEKAJIN
[eYeHb. [TeyeHb OTMbIBa/I XOJIOLHBIM

busmonornyeckuM pacTBOPOM, TOMOTEHM3UPOBAIU U
MUCMOJb30BaMM OISl OadbHeMIIMX uccaeqoBaHuii. B
TKaHU OIpefeNsii COCTOSIHME TPOLEeCCOB NepeKuUcH0z0
okucnenus: aunudos (IIOJI). OmpeneneHue copepsKaHMs
MepBUYHBIX MPOAYKTOB ITOJI — JueHo8blx KOHBI02amMos
(OK) ocymecTBasiu  crieKTpodOoTOMeTpuUYeck, B
9KCTpParMpoBaHHOII TeNTaHOBO (ase MUMUAOB Ipyu 233
HM [2]. Omnpepenenne BTOpMuHOro mnpoaykra IIOJT -
ManoHogozo OJuanvdezuda (MJIA), TpoBOOMIM IO
KaueCTBEHHOM peakuuu ¢ TMo6ap6UTYpPOBOi KUCIOTOM
[2]. CocTOsiHME aHTMOKCUIAHTHOM 3alUThI OIPeAesin
TOCPeICTBOM 00weli aHMUOKUCIUMENbHOL aKmugHocmu
(AOA), myTeM OILIEHKM WHTUOUPYIOIIEro MOeiiCTBUS
roMoreHata Ha CBOOOJHO-paguKaabHOE OKUCIeHUe
MeM6paH 3pUTPOLUTOB [1].

Bce [pmaHHble, TIOJlyueHHble OT MHTaKTHBIX
KPOJIIKOB, CUUTATNCh HOPMOW ¥ MCIIOAb30BAIUCH [JIS
KOHTpossl. CTaTUCTMYECKUII aHaam3 ObUl MPOBENEH C
TIOMOIIIBIO ITporpaMmbl “Statistica for Windowsver. 6.0.”
dbupmbr “Stat Soft. Inc” n 6bUI UCIIOIH30BaH pPeIaKkTOP
6asbl maHHBIX MS Excel. CpaBHeHMe TPyII jJabopaTop-
HbBIX KMBOTHBIX IIPOBOAMM C ONpefeneHueM cpemHeit
apudmeTnueckoit (M) u ee cTaHZAPTHOI OLIMOKU (M),
CTerneHb OCTOBEPHOCTM pasnuUuuii Mexoy CpaBHUBae-
MbBIMM BeIMYMHAMM Ompenessuin 1no Kputepuio CTbio-
IeHTa. [JoCTOBEPHBIMMU CUMTAIN pasmuust mpu p<0,05.

Pe3ynbTaThl ¥ X 00CYKaeHMe. Y SKUBOTHBIX, KO-
TOPBIM ObLTa CMOJENMPOBaHa KPOBOTOYAIIAS 513Ba, KO-
JauuecTBo obiiero 6enaka B KPoBM OKaszajoch Ha 32,0%
(p<0,001), anb6ymmna Ha 29,5% (p<0,001), rnobynnHa Ha
14,5% (p<0,01), a dubpmHoreHa Ha 34,5% (p<0,01) -
MeHbIIIe, YeM B MHTAKTHOJ rpyr1ine. bpuin Takke mpoaHa-
JIM3UPOBAHbI TaHHbIe GMOXMMMUYECKOTO aHa/IM3a ITeYeHn
Ha MpeAMeT COCTOSIHUSI MPOLIECCOB IEePEKUCHOTO OKUC-
JIEHUSI M aHTUOKCUIAHTHOM 3ammThl. KoHIEeHTpamms
MIIA okasamace Ha 59,6% (p<0,001), IK Ha 194,2%
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(p<0,001) BoIm1Ie, @ AOA Ha 38,9% (p<0,001) HIKe, UeM B
MHTAKTHOI rpymie. KomMyecTBO reMorio6yMHa B KPOBU
6bUT0 TIOHIKEHO Ha 41,0% (p<0,001), spUTPOUUTOB Ha
34,6% (p<0,001), TpomboumuToB Ha 15,2% (p<0,05), a
JUMOOIUTOB U JIEIKOLIMTOB MOBBIIIEHO COOTBETCTBEHHO
Ha 71,4% (p<0,001) 1 99,1% (p<0,001).

B 3-eif rpymre, rae ObUla MCIOIb30BaHA TOJIBKO
aMMHOKAaIIPOHOBasl KMUC/IOTa, 00Lmii 6eoKk 6b1 Ha 31,4%
(p<0,001), anpbymuu Ha 28,4% (p<0,001), rmobynmuH Ha
14,1% (p<0,01), pubpunoren Ha 35,0% (p<0,01) HiKe, YEM
B MHTAKTHO rpymme. Ho 3Tu rokasareny okas3aauchb Co-
orBerctBeHHo Ha 0,9% (p>0,05), 1,7% (>0,05), 0,5%
(p>0,05) BbIIIe, ¥ TOJBKO KOJMYECTBO (MOpMHOreHa Ha
0,8% menbiie (p>0,05) uem BO 2-0it rpyrmme. BpisicHK-
JIOCh, YTO KOHLeHTpauysi MIJA B roMoreHare rieueHu yBe-
mnuwiach Ha 41,4% (p<0,001), OK - 184,2% (p<0,001),
AOA cHmsunach Ha 36,4% (p<0,001) no cpaBHEHUIO C MH-
TaKTHBIMM JKMBOTHBIMM. HO Bce 3Ke, pe3y/ibTaThl OKa3a-
JINCh, COOTBETCTBEeHHO Ha 11,4% (p<0,05), 3,4% (p>0,05)
MeHbllle 1 Ha 4,1% (p>0,05) Gonbllle 3HAUEHMI, TIOTYUEH-
HBIX BO 2-0Ji IpyIire. Pe3ybTaThl 06IIEro aHaimM3a KpoBU
OKa3aJInCh CJIeAYIONVIMMA: cpemHee 3HaYeHue
reMor/io6uHa 6s10 Ha 54,7% (p<0,001), S3pUTPOLIUTOB Ha
34,8% (p<0,001), Tpom6oLMTOB Ha 24,9% (P<0,05) HIKe, a
JuM@OLMTOB Ha 75,8% (p<0,001) 1 yeiiKoLUTOB Ha 36,7%
(p<0,05) BbIlie, ueM B MepBoit rpymnne. KoHieHTpaLuu
reMor/I00MHa, TMMQGOLUTOB, TPOMOOIIMTOB U JIEIIKOIIUTOB
ObLTM COOTBETCTBEHHO Ha 16,8% (p>0,05), 44,7% (p<0,01),
100,6% (p<0,001), 12,8% (p>0,05) BbIllle, a SPUTPOLIATOB
Ha 33,8% (p<0,05) HiKe 1oKa3aTesieit 2-0i TPYIIIbL.

B 4-o1i rpymnre, rae, Hapsig4y ¢ TeMOCTaTUKOM, >KM-
BOTHBIM 6bLIT BBeJIEH aHTMOKCUIAHT — [JIYTaTUOH, GbLIN
TOJTy4YeHbI CeAYIONMEe Pe3yIbTaThl: KOJTUYECTBO 06IIe-
ro 6eska CHIDKeHO Ha 26,4% (p<0,001), anpbymuHa Ha
19,4% (p<0,001), rnobynuHa Ha 5,6% (p>0,05) 1 pubpu-
HoreHa Ha 30,6% (p<0,01) o cpaBHEHMIO C MHTaKTHO
TPYIINON. DTU TapamMeTpbl GbLIN BbIIIE COOTBETCTBEHHO
Ha 8,2% (p>0,05), 14,3% (p<0,01), 10,5% (p>0,05) u 6,0%
(p>0,05%) 1o cpaBHEHMIO CO 2-0ii M Bbilie Ha 7,3%
(»>0,05), 12,5% (p<0,01), 9,9% (p>0,05) u 6,8% (p>0,05)
10 CpaBHEHMIO C 3-eii rpymmoii. B 9Toil rpymnme
KoHIleHTpauusg MIA B TKaHM IeYeHM OKaszajgach Ha
9,0% (p>0,05) menbie, K Ha 79,5% (p<0,001) 60bIiIe
YyeM y MHTaKTHBIX XMBOTHBIX, a AOA MOHM3MIACh Ha
25,5% (p<0,001). Ho, HecMOTpsI Ha 9TO, IO CPAaBHEHMUIO C
KPOJIMKAMMU 2-0¥1 U 3-eil IPYINIIbL, Y KPOJIMKOB, KOTOPBIM
BBe/M IIIyTaTUOH, cpefHee 3HaueHne MIA TOHU3UIOCHh
COOTBEeTCTBEHHO Ha 43,0% (p<0,001) n 35,7% (p<0,001),
IOK na 39,0% (p<0,001) m 36,8% (p<0,001), a AOA
yBenmumiach Ha 21,9% (p<0,01) u 17,1% (p<0,05). Bouin
TOJTyYeHbl CJeAylole TaHHbIe IO O0UeMYy aHalIU3y
KPOBM: KOJMYECTBO TeMOIJI00MHA YMEHbIIMIOCh Ha
45,7% (p<0,001), spurpounrtoB Ha 25,8% (p<0,001),
TpoM6ouMTOB Ha 14,6% (p>0,05), a KOJMUUYECTBO
JMMQOLUTOB U JIeKOLUTOB yBelIuumiaocb Ha 47,8%
(P<0,001) m 21,9% (p>0,05 1O cCpaBHEHMIO C
MHTAKTHBIMU XUBOTHbIMMU. HO, 1O cpaBHEHMIO CO 2-0i1
U 3-eit rpymnmaMu, KOJM4ecTBO reMorIo61MHa 0Ka3aaioch
cooTBeTCTBeHHO Bbllie Ha 40,2% (p<0,001) u 20,2%
(p<0,05), spuTpolIUTOB MeHblIe Ha 24,6% (p>0,05) u
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BbIle Ha 13,9 (p>0,05), TpoM60OIIUTOB BbIlIe HA 127,9%
(p<0,001) n 13,6% (p>0,05), MMMGOUUTOB BBIIIE Ha
21,6% (p>0,05) m wmenbme Ha 16,0% (p<0,05),
JIeiiKo1MTOB Bhiile Ha 0,6% (p>0,05) 1 Mmenbiue Ha 10,8%
(p>0,05). B 5-o0it rpymme KponukaMm ObLIM  BBeIEHbI
aMMHOKAIIPOHOBAsl KMCJI0Ta Y APYroil aHTMOKCUIAHT —
Mekcupon. HecMoTpst Ha Takoe jevyeHue, y KPOIMKOB C
KpOBOTOYAIEl SI3BO KeayaKa KOHIEHTpAlus 06IIero
6enka okaszajach HKe Ha 28,6% (p<0,001), anbbymuHa
- Ha 20,7% (p<0,001), rmo6ynnuHa Ha 8,6% (p>0,05), a
¢ubpuHorena - Ha 32,9% (p<0,01) yueM B MHTAKTHOI
rpymre. I1o cpaBHEHUIO ¢ KPOJIMKAaMU, He TOTYyYUBIIN-
MM HUKAKOIO JieueHUs (2-51 TpyInma), 3TU IOKasaTealn
ObLIM BBIIIE COOTBETCTBEHHO Ha 5,5% (p>0,05), 12,5%
(p<0,01), 7,0% (p>0,05) un 2,4% (p>0,05). OTHOCUTETHHO
TTOAOTIBITHBIX XKVBOTHBIX, KOTOPBIM BBEJM TOJTBKO aMMu-
HOKAIIPOHOBYIO KUCIOTY (3-5 rpyIina), — Bblille Ha 4,1%
(p>0,05), 10,7% (p<0,01), 6,4% (p>0,05) u 3,2% (p>0,05).
OLleHUIM COCTOSIHME TIPO- U aHTUOKCUOAHTHOM CUCTe-
MbI B TKaHU nedeHu: KoHIeHTpauyuu MIA u K noBsi-
cwnch Ha 22,1% (p<0,05) n 143,1% (p<0,001), OAA m0-
HM3MIach Ha 26,5% (p<0,001), mo cpaBHEHMIO C MHTAKT-
HbIMM KpoauKaMu. OTHOCUTETbHO KUMBOTHBIX 2-0W U 3-
eit rpynn 3HaueHus: MJIA 6GbUTM MeHbIlle COOTBETCTBEH-
HO Ha 23,5% (p<0,01) u 13,7% (p<0,05), KOHILIEHTpAIsI
K menbine Ha 17,4% (p<0,05) n 14,4% (p>0,05), a AOA
yBemmuniaack Ha 20,3% (p<0,01) u 15,5% (p<0,05).
Pe3ynbTaThl CPaBHUTENBHOTO aHAIM3a KPOBU: CpeJlHee
KOJIMYECTBO TreMOIVIOOMHA Obl10 Huske Ha 42,6%
(p<0,001), ospurpouutoB Ha 24,7%  (p<0,001),
TpoM6onuToB Ha 10,3% (p>0,05), Mo CpaBHEHUIO C
MHTAKTHBIMU XMBOTHBIMU, & KOJIMYECTBO JIMMQPOIUTOB
u JenkoumuToB Bbiie Ha 38,0% (p<0,01) m 17,9%
(p>0,05). OTHOCUTENTbHO >KMBOTHBIX 2-0if U 3-eit
TPyHIbl, Yy 3TUX KPOJIMKOB CpelHUEe 3HauYeHUs
reMoryiobMHa ObUIM COOTBETCTBEHHO Bbillie Ha 48,0%
(p<0,001) u 26,8% (p<0,05), SpUTPOLUTOB HIKE Ha
23,5% (p>0,05) u Bemme Ha 154% (p>0,05),
TpoM6OLMTOB Bbille Ha 139,9% (p<0,001) u 19,4%
(p>0,05), mumdornuToB Beile Ha 13,5% (p>0,05) 1 HIKe
Ha 21,5% (p<0,01), a nmeiikouuToB Hioke 2,8% (p>0,05) n
13,8% (p>0,05).

Oco6siM 6-071 TPyMIbl ObUIM BBEeAEHbBI aMUHOKA-
MIPOHOBAsI KUCIOTA U OEIKOBBIN MpenapaT — aaboyMuH.
Ha doHe s13BBI Jkenyaka, okasaTenn 6e;IKOBOro o6MeHa
KponmkoB 6bputM Ha 20,2% (p<0,001), 12,2% (p<0,001),
12,4% (p<0,05) n 19,1% (p>0,05) HIKe WMHTAKTHO
rpymibl. Ho okasaauch BbIllle Ppe3ylIbTaTOB 2-0ii IPYIIIIbI
Ha 17,5% (p<0,01), 24,6% (p<0,001), 2,5% (p>0,05) u
23,5% (p<0,05), a pe3ynbTaTOB 3-€ii TpyImbl Ha 16,4%
(p<0,05), 22,6% (p<0,001), 2,0% (p>0,05) u 24,5%
(p>0,05). BbL10 OMnpeneneHo, UTo KOHLeHTpauuu MIA u
IOK B romoreHaTe Ie4eHM YBeIUYMINUCh Ha 36,4%
(p<0,001) u 206,8% (p<0,001), a AOA moHM3MIaCh Ha
35,6% (p<0,001) mo cpaBHeHMIO C TIIOKa3aTesIMU
MHTAKTHOM rpyriIbl. OTHOCUTEIBLHO 2-01 U 3-eiil IpyIn
pe3yabTaThl MU3MepeHuii MIA OKa3aJinCh
COOTBETCTBEHHO HIke Ha 14,5% (p<0,05) u 3,5%
(p>0,05), IK Bbrue Ha 4,3% (p>0,05) u 8,0% (p>0,05),
AOA Bbprinie Ha 5,5% (p>0,05) n 1,4% (p>0,05).
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CpenHee 3HaUeHMe TeMOTIOOMHA B KPOBU ObLIO Ha
42,2% (p<0,001), sputpoiutoB — Ha 41,4% (p<0,001),
TpoM60o1MTOB Ha 7,4% (p>0,05) MeHbIIIe, a TMMQOLUTOB
u JeikouuTOoB Ha 46,7% (p<0,01) u 25,5% (p>0,05)
6ojIbllle  OAHOMMEHHBIX  3HAUYEHMII  MHTAKTHBIX
KpoaunkoB. [Io cpaBHEHMIO C XXMBOTHBIMM 2-0¥i U 3-eit
TPYIIN, KOJMYECTBO TeMOITIOOMHA y 3TUX KPOIUKOB
ObIJIO COOTBETCTBeHHO Ha  49,1% (p<0,001) u 27,7%
(p<0,05) 6Gosbille, SpPUTPOLUTOB MeHble Ha 40,5%
(p<0,05) n 10,1% (p>0,05), TPpOM6OIMTOB OGOJIbIlIE Ha
147,2% (p<0,001) mn 23,2% (p>0,05), nuMdOUUTOB
6osbiire Ha 20,7% (p>0,05) 1 meHbIie Ha 16,6% (p>0,05).

Kponukam B 7-0i1 rpynie, Hapsizy ¢ aMUHOKAIIPO-
HOBO#1 KMCJIOTOM ObUIM BBEIEHBI INIYTATUOH U albOy-
MUH. IIpM OMOXMMMYECKOM aHaaM3e KOHILEHTpalus
o61ero 6eyka okasanach Ha 10,3% (p<0,01), anb6ymuHa
- Ha 3,9% (p>0,05), pubpuHorena — Ha 13,5% (p>0,05)
HIKe aHAJIOTMYHBIX ITOKa3aTe/eil MHTaKTHOM I'PYIIIbI, a
rmo6yarMHa — gaxke Boime Ha 2,5% (p>0,05). KoHieH-
Tpauus obiuero 6esnka 6pu1a Bhile Ha 31,9% (p<0,001),
aapObyMMHa — Ha 36,3% (p<0,001), rmo6ynmHa — Ha 19,9%
(p<0,05), a dubpMHoreHa Ha 32,1% (p<0,05) o cpaBHe-
HUIO CO 2-0¥i rpymroii. Takke 3T pe3yabTaThl GbUIK
BbIlle coOTBeTCcTBeHHO Ha 30,7% (p<0,001), 34,1%
(p<0,001), 19,3% (p<0,05) n 33,2% (p<0,05) oTHOCK-
TeJIbHO 3-eit rpynmbl UM Ha 25,6% (p<0,01), 21,2%
(p<0,001), 12,1% (p>0,05) 1 29,0% (p<0,05) BbIIIe MTOKA-
3aTesneit 5-oit rpynnsl. Konuentpauusi MIA B meueHu
KPOJIMKOB MOHM3WIach Ha 16,4% (p<0,05), IK moBbicu-
nach Ha 84,4% (p<0,001), AOA monmsmnaace Ha 20,6%
(p<0,01) MO CpaBHEHMUIO C MHTAKTHBIMM KPOJIMKAMM.
OTHOCUTEIBHO KPOJIMKOB 2-0¥, 3-ei1 u 5-0ii rpymm, Ko-
JuectBO MIIA y 9TUX SKMUBOTHBIX ObIJIO COOTBETCTBEHHO
Hmwke Ha 47,6% (p<0,001), 40,8% (p<0,001), 31,5%
(p<0,001). Konnentpauus [OK, oka3anacb MeHbIIE Ha
37,3% (p<0,001), 35,1% (p<0,01) u 24,2% (p<0,05), a
AOA, yBemnmuunach cooTBeTcTBeHHO Ha  30,0%
(p<0,001), 24,9% (p<0,01) u 8,1% (p>0,05).

BbutM momyuyeHsI ciemyoole pe3yabTaThl CPaBHU-
TeJIbHOTO U3y4yeHMs: 001ero aHanm3a Kposu. I1o cpaBHe-
HUIO C MHTAKTHBIMM SKMBOTHBIMM, KOJIMYECTBA IeMOIJIO-
6MHA, PUTPOLIUTOB U TPOMOOIIMTOB MOHMU3WIUCH COOT-
BeTCTBeHHO Ha 39,2% (p<0,001), 40,4% (p<0,001) u 6,8%
(p>0,05), a KomuecTBa TMMEGOLIUTOB U JIEMKOIIMTOB yBe-
JIYMIACh Ha 45,6% (p<0,01) u 25,0% (p>0,05). HecmoTps
Ha 3TO, OTHOCUTENIbHO >XMBOTHBIX 2-0i, 3-eil u 5-0i1
TPYTII, KOHIIEHTPAIVsI FeMOTIo6MHa ObLIa BbIIIE COOTBET-
ctBeHHO Ha 50,1% (p<0,001), 28,3% (p<0,05), u 0,7%
(p>0,05), saputpornToB — MeHbIre Ha 39,2% (p<0,05), 9,3%
»>0,05) u 22,1% (p<0,05), a TpoMOBOLIMTOB GOJIbIlIE Ha
144,8% (p<0,001), 22,9% (p>0,05) u 3,2% (p>0,05). OTHO-
CUTENBbHO 2-0¥i U 5-0¥i rpymm, KoiaudyecTBa JMMQOIUTOB
6bUIM 6OJIbIlIe COOTBETCTBEHHO Ha 19,7% (p>0,05) 1 6,3%
(p>0,05), a neiikounToB Ha 3,5% (p>0,05) u 6,5% (p>0,05).
OTHOCUTENILHO Pe3yJIbTATOB 3-€if TPYIIIbI, 3T Ke TOoKa-
3aTe/IM OKasaluch MeHblie Ha 17,2% (p>0,05) u 8,2%
(p>0,05).

V3MeHeHMs B  KOHIIEHTpAlUMM TeMOTJIOOMHA,
IPUTPOLIUTOB ¥ TPOMOOIIUTOB XapakTepHbl IS
SI3BEHHOTO KPOBOTEUEeHUs], a yBeJIuveHue KOoaudyecTBa
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JIEAKOIIMTOB CBSI3aHO C PAa3BUTUEM BOCIAIUTETbHBIX
MpoIeccoB. B xome pasBUTHUS MOAenN, B I€UYEHU
HapacTaeT KOHIEHTpalys MapKepoB OKCUAATUBHOTO
crpecca — MIA u K, a AOA mnoHmkKaeTcs. OTO
CBUIIETEJIbCTBYET O TOM, YCWJIEHUE OKCUAATUBHOTO
cTpecca B TeYEHM MMeEeT MPSIMYI KOPPEeISIMOHHYIO
3aBUCUMMOCTb OT SI3BEHHOJ G60JIe3HM OCJIOKHEHHOI
KpoBoTeueHyeM. C  BO3HMKHOBEHMEM  SI3BEHHOTO
KpPOBOTEUEHMSI, B KpPOBM TIOHMKAETCS KOJIUYECTBO
MapkepoB 6elkoBoro obmeHa - oO6ilero 6eska,
anbbyMmHa, ry106ynnHa, ¢dbubpuHoreHa. 1o
OOBSICHSIETCSI B OCHOBHOM KpOBOTIOTEpEN, a Takke
TOHVDKEHHOV  (DYHKIIMOHATBHOM JIesITeTIbHOCThIO
rneueHu. B 1enom, Hauxyguime pe3yabTaThl B IUIAHE
aHeMmuy, JIeMIKOLIMTO3a, HapacTaHusi  CBOGOIHO-
pagMKaIbHOTO  OKMUCIAEHMSI B TKaHM  [IeYeHwu,
TUITOTIPOTEMHEMUM — ObUIM TOJYYEHBI Y KPOJUKOB C
KpOBOTOYAIleil SI3BOM  sKelyAKa, He IOMYyYMBIIUX
HUKAKOTro jieueHus (2-s rpyIna).

HaumHast ¢ 3-eit, BO Bcex MOCAeAYIOUIMX TIPYyIIax
KpOJIMKaM BBOOWIM TeMOCTaTUMUecKuii Impemnapar -
aMMHOKAIIPOHOBYIO  KMCIOTy.  M3-3a  OCTaHOBKU
KPOBOTEUYeHMsl, y SKUBOTHBIX Haboganach
MOJIOKUTEIbHAS [IMHAMMKA B Mapkepax G6elKOBOTO
o6MeHa KpoBy. COOTBETCTBEHHO 3TUM WM3MEHEHUSIM, B
MmeyeHy 0cIabeBaloT CBOOOIHO-PaAMKaTIbHbIE PeaKIui,
4yTO OTpaxkaeTcs B ymeHblieHun MJIA u K, u

YBEIMUEHUM aHTUMOKCUIAHTHOM  aKTUBHOCTU. ITO
MOATBEPXKIAeT UOELI0 O IPOTOPLMOHAIBHOCTY MEXKIY
SI3BEHHBIM KpOBOTeUeHeM " CBOGOIHO-

pamuKalbHBIMM IpoljeccamMu B medyeHu. Hapsapy c
reMOCTa30M, OTHOCUTEJIbHAS HOpMau3aLusi 6eJIKOBOTO
obmMeHa CBSI3aHa C Y/ydlleHueM (QYHKIMOHMPOBAHMUS
TevYeHNu. Ho, HecmoTpss Ha 9TO, OTHOCUTEIbHO
MHTAKTHBIX KPOJIMKOB, KOHLIEHTpalys MPOOKCUIAHTOB
OCTaeTcsl 3aMeTHO  BBICOKO, a TreMorjao6MHa,
SPUTPOIIUTOB U 6ETKOBBIX MapKePOB — HU3KOIA.

Crenymoliiue pasinumsi 3aBUCENM OT MPUPOIBI [O-
TOJTHUTENBHO BBENEHHOIO Iperapara. YUYUTBhIBas pPOJib
TeYeH B CBEPTHIBAHMM KPOBY, HEOJIAroNpusTHOE BO3-
IeliCTBMEe OKCUIATMBHOTO CTpecca Ha IMeuyeHb, B 4-0
IPYIIIe XMBOTHBIM ObLT JOTIOJTHUTEIBHO BBEIEH aHTMOK-
CUJIaHT — TIYTaTHOH. Lle/ibio ero mpuMeHeHus 6bII0 BOC-
CTaHOBJIEHME HapyIIeHHOV GYHKIMM IeyeHu. B 3Toit
Tpymmne HabGiofaeTcss 3HAYUTETbHOE YIydllleHue TeMo-
rpamMMbl U TIOJlaB/ieHMe JIEKOLIMTO3a, a TaKke — YMeHb-
[IeH/e MapKepoB OKCUIATUMBHOTO CTpecca B IMeYeHU U
yiyJineHue 6eJIKOBOro o6MeHa. ITO CBSI3aHO ¢ HOpMaJIn-
3anmeit QyHKIMOHAIBHOTO COCTOSTHMSI TTIeYeHM U TTPUBO-
IUT K 60jiee BbIPaKEHHOMY IeMOCTaTMYeckKomy 3dexTy
KOMOVMHMPOBAHHOM Teparuy, 1o CPaBHEHUIO C MOHOTe-
pamnueil ¢ aMMHOKAIIPOHOBO KUCJIOTOM. HO pesynbTaThl
He MPeB30LUIM JaHHbIe MHTAKTHOV IPYTIIIbI.

C 9TOit Xe 1enbl0 U AJis1 CpaBHEHUS C TyTaTUO-
HOM, B 5-0i1 rpymie 6bUT MCIIOIb30BaH APYroii aHTUOK-
CUIAHTHBINA TpernapaT — MeKCuaoa. B obeux rpymmax
pe3y/ibTaThl OKa3aaucCh JIydllle, YeM MPU MOHOTepanuu
reMOCTaTMKOM, YTO IOATBEPXKAAeT JIUTepaTypHble NaH-
Hble O (YHKIMOHAJIBHOM pPaCcCTPOICTBE IeUeHU IMpPU
SI3BEHHBIX KPOBOTEUYEHMSIX U CBUMETENbCTBYET O IOJIO0-
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SKUTEbHOM 3¢(deKTe aHTMOKCUMAAHTHOI Tepanuu. Ipu
9TOM aHaJOTMYHbIe, HO MeHee BbIpakeHHbIE M3MeHe-
HMSI B MapKepax yKasbIBalOT Ha TO, UTO ITyTaTMOH 60-
nee 3¢ dexTuBeH, YeM MeKCHUIOJ.

C LIeJIbI0 YTOUHEHMSI, HE SBJISIETCST I HOpMaju3a-
1Mst 6€JIKOBOTO COCTaBa KPOBYM IPUYMHOI, a He CIefCT-
BMEM OTPaHMYEHUS] OKMCIUTETBHBIX ITPOIECCOB B Ieve-
HM WIM YCTaHOBJIEHUSI TeMOCTa3a, KpOJMKaM 6-0ii
IpyTIIbl ObLT BBEJIEH OEJIKOBBIN Mpemnapar anboymMmuH. OH
COCTaBJISIET OCHOBHYIO (DPaKIINIO CBIBOPOTOUHBIX OETKOB
M CUHTe3UupyeTcsl B mevyeHu. HecMOTps Ha 3aMeTHOe
cokpaieHue 6eaKoBoro AeduINTa, MO MPEXHEMY Ha-
GJII0JAI0TCS BbICOKME KOHIleHTpauyu MIOA u K B me-
YeHM U HM3Kast aHTMOKCUIaHTHASI aKTUBHOCTD. [10 aTM
MapKepaM, a TakKXe I10 KOHIeHTpauuu (HopMeHHbIX
3JIeMEHTOB KPOBM, PE3YJIbTAThl YOEAUTEIBHO ITPEBOCXO-
AT TaKOBBIE Y SKMBOTHBIX 2-0i1 TPYIIIIbI, TO-€CTh IPU
OTCYTCTBUM JIEUeHUS.

Kponnkam 7-0i TPYIIIbI, Hapsgy C
aMMHOKAIIPOHOBOJ KMUCJIOTOM [Ji1 TremMocTasa, GbLIu
BBeJIeHbI — TTYTaTVOH (IJIs TTOIaBeHNSI OKCUAATUBHOTO
cTpecca B TeYeHM) M aJbOYMMH (IjIsI KOMIIEHCAIuu
GenkoBoro  gedwuiura). B pesymbraTe  TaKoro
KOMOMHMPOBAHHOTO TOAX0Ma, JaHHbIe aHAIN30B ITUX
SKMBOTHBIX MPeB30ILIN BCe IPYIIITbI c
MOJeMPOBAHHBIM SI3BEHHBIM KPOBOTEUEHMEM U GbLIU
MaKCMMaJIbHO OJIM3KMMM K HOPMaJIbHbIM 3HaUEHUSIM.

3akmwouenne. Takum  o6pa3oMm, BBeleHUE
aHTMOKCUIAHTA JIyTaTMOHA rapajuieibHO c
reMOCTaTMYeCcKoii ¥ 6eIKOBO-3aMelialoleii Tepanueit
yiydiaetr (YHKIMOHAIbHOE COCTOSIHUE TIeYeHU IIpu
SI3BEHHBIX KPOBOTEUEeHMSIX. Bbulia BbISBIEHA IIpsiMast
KOpPEJISIIIMOHHAST 3aBUCUMOCTh MEXAY CHIKEHMEM
aKTUBHOCTM CBOOOMHO-pAagVKaIbHBIX IPOLIECCOB B
TeuyeHu ¥ HopMaiusanueii 6e1KoBOro obmeHa u
cTabunamusanyeit remocras’a. AHTMOKCUMIAHTHAs Tepa-
MUsi, KaK 4YacTb KOMIUIEKCHOTO JIeYeHMSI, MOKeT
VIYULIIUTh  TIPOTHO3 Y  TOXWIBIX  OOJBHBIX C
COITYTCTBYIOMIYMU 3a60I€BAaHUSIMMU.
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YACTOTA OCJIOKHEHUI UTHP®APKTA MUOKAPJIA HA ®OHE PA3JIMYHBIX ®PEHOTUIIOB XPOHUYECKO
OBCTPYKTHUBHO! BOJIE3HU JIETKUX B 3ABUICMMOCTUY OT YPOBHS TOMOIIMCTEMHA

b.10. KY3bMUYEB, T.B. IPOKO®LEBA, O.C. [IOJIYHVHA, JI.Il. BOPOHMHA

@I'BOY BO Acmpaxanckuii TMY Mun3dpasa Poccuu, yn. Bakumckas, 121, e. Acmpaxats, 414000, Poccus,
e-mail: agma@astranet.ru

Annotanms. Ilens uccnedoeanus - yiydyeHyie YacCTOThI BCTPEUAeMOCTH OCJIOKHEHMH y MAIYIeHTOB ¢ MH(PAapKTOM MUOKapra Ha
¢boHe pa3nuuHbIX HEHOTUIIOB XPOHMYECKOI OGCTPYKTUBHO 6OIe3HM JIETKMX B 3aBUCHMMOCTHM OT YPOBHS roMolLyicTerHa. Mamepuanst
u memoodst uccnedosanus. O6¢cnenoBaHo 88 60MbHBIX MHGAPKTOM MMOKapaa Ha GoHe pasiuyuHbIX GEeHOTUIIOB XPOHUYECKOI 06CTPYK-
TMUBHOJ 60/Ie3HM Jerkux: 25 mauyueHToB — ¢ aMdu3eMaTo3HbIM, 20 — ¢ GPOHXUTUYECKMM, 22 — CO CMelIaHHBIM ¢GeHoTunoMm, 21 - ¢
903uHOMMIMel 1 6POHXMANBHOI acTMOIi. B rpymmy cpaBHeHus Bouwm 50 manmeHToB ¢ MHGapKTOM MMOKapza 6e3 XpOHUYECcKoi 06-
CTPYKTMBHO 60/1e3HM JIeTKMX. B KauecTBe rpymmbl cpaBHeHMs 06ciienoBaHo 50 601bHbIX. VcciienoBaHue ypoBHS TOMOLMCTEMHA TIPO-
BOJIMJIOCh METOJIOM UMMYHO(MepMEeHTHOro aHanu3a. Pesynomamet u ux oocyycdeHue. IIpy OLieHKe YaCTOThI BCTPEYAEMOCTH OCIOXKHE-
HUI B rpymnax 60abHbIX MHPAPKTOM MMOKapaa M MH(GapKTOM MMUOKapa + XpOHMUYECKOI 06CTPYKTUBHOM 60Ie3HBIO JIETKUX C Pa3iny-
HBIMM QeHOTUIIaMM ObIIIO BBISIBIEHO CTATUCTUUECKY 3HAUMMOE ITPeBaIPOBaHye YaCTOThI OCIOKHEHNH MHbapKTa MMOKapAa y Imany-
€HTOB ¢ MH(}APKTOM MMOKapAa + XPOHMYECKOi 06CTPYKTMBHOI 6ONe3HBIO JIETKMX M0 CPaBHEHMIO C TalMeHTaMy ¢ MH(apKTOM Myo-
Kapza, Kak ¢ HOpMOTOMOIYICTeMHeMMe, TaK U ¢ TuneproMmouucTerHemMueii. IIpy cpaBHeHMM YacCTOTBI BCTPEUaEeMOCTY OCIOXKHEeHM
uHdapKkTa MMOKapAa B rpymnmnax 601bHbIX MH(DAPKTOM MMOKapha + XpOHMYECKOi OGCTPYKTUMBHON 6O0JIE3HBIO JIETKUX C Pa3INYHbIMU
(deHOTMIIAaMM He GbITIO BBISBAEHO CTaTUCTMUYECKM 3HAUMMBIX Pa3InNumii MeXIy IMOATPYIINaMy ¢ HOPMOTOMOLMCTeMHEMME Y TUIIepro-
MOLMCTEMHEMUEN, XOTSI U MMeJIach TeHIeHIVs K 60jiee BHICOKOI YacTOTe OCIOKHEHUH y MalMeHTOB ¢ 6POHXUTUYECKUM TUIIOM, OCO-
6eHHO B ITOJTPYIIIIE C TUIIePrOMOLMCTEeMHEMIel. DTO, a TAKKe BBISBJIEHE JIETATBHOTO cIydas y 1 manmenTa ¢ MHGapKTOM MMoKapza +
XPOHNUYECKOI 06CTPYKTUBHOI 60Ie3HBIO JIETKUX B IOATPYIIINE C TUIIEPrOMOLMICTEMHEMME TI03BOJISIET PacCMaTPUBATh IUIIEPrOMOL-
CTeMHeMMIO KaK HeGIaronpysITHbI MPOTHOCTUYECKMI MapKep OCIOKHEHN T MHbapKTa MuoKapaa npy MHdapKTe MUOKapa + XPOHU-
YeCKoii 06CTPYKTUBHOI G0JIE3HBIO JIETKUX.

KnioueBble c10Ba: MHGAPKT MUOKapAa, GeHOTUIIBI XPOHUYECKOH 06CTPYKTUBHOI 60I1€3HM JIETKUX, TUIIePrOMOLMCTeMHEMMUSL.

THE FREQUENCY OF COMPLICATIONS OF MYOCARDIAL INFARCTION ON THE BACKGROUND OF VARIOUS
PHENOTYPES OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE DEPENDING ON HOMOCYSTEINE LEVEL

B.YU. KUZMICHEV, T.V. PROKOFIEV, O.S. POLUNINA, L.P. VORONINA

Astrakhan State Medical University of the Ministry of Health of Russia, Bakinskaya Str., 121, Astrakhan, 414000, Russia,
e-mail: agma@astranet.ru

Abstract. The article presents the results of studying the frequency of complications in patients with myocardial infarction (MI)
against the background of various phenotypes of chronic obstructive pulmonary disease (COPD) depending on the level of
homocysteine. Materials and methods of research. 88 patients with myocardial infarction were examined against various COPD phe-
notypes: 25 patients with emphysema, 20 - with bronchitis, 22 - with a mixed phenotype, 21 - with eosinophilia and bronchial asthma.
The comparison group included 50 patients with MI without COPD. As a comparison group, 50 patients were examined. Results and
discussion. The study of homocysteine levels was carried out by enzyme immunoassay. When assessing the incidence of complications
in groups of patients with MI and IM + COPD with different phenotypes, a statistically significant prevalence of the frequency of com-
plications of MI in patients with MI + COPD was revealed and compared with patients with myocardial infarction, both with NGC and
GHZ. When comparing the frequency of occurrence of MI complications in groups of patients with MI + COPD with different pheno-
types, there were no statistically significant differences between subgroups with HHC and GHC, although there was a tendency to a
higher frequency of complications in patients with bronchitis type, especially in the subgroup with GHC. This, as well as the identifica-
tion of a fatal case in 1 patient with MI + COPD in the subgroup with GHZ, allows us to consider GHC as an unfavorable prognostic
marker of MI complications in MI + COPD.

Keywords: myocardial infarction, phenotypes of chronic obstructive pulmonary disease, hyperhomocysteinemia.

AxkTyanbHOCTb. HHpapkm muokapda (UM) u xpo- CT GOJIbIIAsT POJIb OTBOAUTCS TUITEPrOMOLIICTEMHEMUA
Huueckas o6cmpykmueHas 6one3Hs sieekux (XOBJI) mpen- KaK MapKepy MOBpeXneHus sHAoTenust. O6CyKIaloTcs
CTaB/SIIOT YaCTO BCTPEYAIMUIICS HO30JI0TMYEeCcKuUii BO3MOXXHbIe IIaTOTeHEeTMUYeCKMe MeXaHU3Mbl BIUSHUS
cMMOMO03, OObeIMHEHHbINI PSOOM IATOTEHETUUECKUX 2omoyucmeura (T1]) Ha COCYAMUCTYIO CTEHKY: HapyIIeHue
3BeHbeB [1,9-11]. Tlo maHHBIM UTEpaTypbl, OJHOBpeE- 9HJIOTE/NMII3aBUCUMOI  BasoAmiIaTalyui, OKUCIUTESb-
MeHHOe Hajuuue y 601bHOr0 UM U XpOHMYECKoit 06- HBIf CTpecc, CIOCOGCTBYIOUINI MTePEKUCHOMY OKMCIIe-
CTPYKTUBHO¥ 60JIe3HU JIETKUX TIPUBOIUT K GoJiee TsKe- HMIO GEJIKOB U JIMTIUAOB 32 CYeT YBeJIMUEeHMS MPOIyK-
JIOMY TeUeHUI0 OCTPOit KOPOHAPHO MaTOJIOTUM, TTOBBI- LMU CYNIepPOKCUIINCMYTa3bl, a TakKke yCUIeHUe TPOM-
HIEHHOMY PUCKY OCJIOXHEHMII U XyZAIIeMy IIPOTHO3Y 6oreHesa u Koarysiuum [3,5,7,12].

[2,4,6,8]. HeonmuopoaHocTh Tpyrimbl 60abHbIX ¢ XOBJI 060c-

B pasBuTUM KapAMOMyIbMOHATbHOI KOMOPOUIHO- HOBBIBAaeT HEOOXOOMMOCTh ee  (eHOTUITMPOBAHUS
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[1,13,14]. 3TO 1enecoob6pasHO C TOUKM 3PEHMUsST TepCco-
HUDUIIMPOBAHHOI MeIMULIMHBI, TaK KaK MO3BOJUT IO/ -
O6upaTh Teparuio, MPOTrHO3MPOBATh TEUEHMUEe U TEeMITbI
MPOrpeccupoOBaHMs PeCHMPaTOPHON NATOJIOTUM  [JIS
KaXX[I0To MalueHTa.

MOXHO IpelnoyOKUTb, UTO aHAINU3 OCIOKHEHUI
VIM y GO/NbHBIX C paslIMYHbIMU (DEHOTUITaMM U COTOC-
TaBjleHMe S5TUX [OaHHBIX C YPOBHEM TOMOLIMCTEMHA —
MOXKET CITOCOOCTBOBATb PELIeHNI0 3a7auy ITPOTHO3MPO-
BaHus TeueHust IM, pasBusIierocst y 6oapHbix ¢ XOBJI.

Ilens ucciienoBaHus — MPOAHAIM3UPOBATh YACTO-
Ty BCTPEYAaeMOCTM OCJIOKHEHWUI1 y TMalMeHTOB C MUH-
dapkrom Muokapma Ha ¢GoOHe pasIMUYHBbIX (EHOTUIIOB
XPOHUYECKOII O6CTPYKTUBHON GOJIe3HM JIETKUX B 3aBU-
cuMocTH OT ypoBHs I'LL.

Marepuaabl M MeTOIbI McciegoBanusa. O6cieno-
BaHO 88 60/bHBIX VIM Ha ¢GoHe pasan4HbIX (GEHOTUIIOB
XOBJI: 25 maineHTOoB — ¢ 3MdusemaTosHbiM, 20 — ¢
OPOHXUTUYECKUM, 22 — CO CMEIIaHHbIM (DEHOTUIIOM, 21 —
¢ s03uHOMIMEN M GPOHXMANBHOI acTMoi. B rpymmy
cpaBHeHMs Boiwm 50 mauyeHToB ¢ UM 6e3 XOBJIL.

Cpemumit  BospacT 6GombHbIX WM  cocTaBuiI
56,4*3,3 roga, Bo3pacTt 60abHbIX VIM Ha ¢oHe XOBJI —
52,8+2,4 ropa. Jluua U3 TPYyHIbl CpaBHEHUS ObUIM CO-
MOCTaBMMbI TI0 BO3pacTy C TalMeHTaMy 06CIefoBaH-
Hpix Tpynm. Cpenu GombHbIXx UM 6bUTO 77 MYXUMH
(87,5%) n 11 kenmmun (12,5%). Bce maiyeHTbl ¢ KOMOP-
OMIHOI TaToJNIOTMel ¥ JIMIIa TPYIIbl KOHTPOJIS GbLIN
MY)XCKOTO ITola. B mensix 4mcToThl SKCIIepUMeEHTa B
rpymmy 6oibHBIX VIM oT6Mpanuch auiia, He MMeBIIne
KOMOPOUIHOCTM.

Kpumepusamu exnioueHuss B OCHOBHbIe TPYMIIbI SIB-
JISUTUCh: OCYTOYHAsI rOCOUTaIN3anus nauueHTos ¢ M,
BO3pacT 10 64 yer, HaMuue MHMOPMUPOBAHHOIO CO-
rJ1Iacusl Ha ydacTue B uccienoBauuu. [Ilmaranos UM ycra-
HABAMBAJICSI HA OCHOBAaHUM KIMHUUYECKUX peKOMeHHa-
uuii «YeTBepToe YHUBEpCAJIbHOE OIpeleleHne WH-
dapkra mmnokapma» (2019). Bo Bcex ciryuastx MMesI MECTO
BriepBbie pasBuBimiicsi UM c¢ nmogbemom cermeHTa ST.
JleyeHnue 60ybHBIX VIM OCYLIECTBIISIIOCh B PETMOHAIIb-
HOM cocyguctom ueHTpe IBY3 AO AnekcaHapo-
MapumuHCKOi 06/1aCTHOM KJIMHUYECKOi OGOJbHUIIBI T.
Actpaxanu B niepuop, ¢ 2016 o 2017 rr (MHBa3UBHBIN
crauuoHap). Bcem maiyeHTaM OpPOBOAMIACH SKCTPEH-
Hasl KOpoHapoaHruorpadusi. JleueHne MaluMeHTOB OCY-
LIeCTBJISIZIOCh B COOTBETCTBUM C «KnmHM4Yeckumm peko-
meHgauysiMu «OcTpblit MHGAPKT MMOKapAa C IOmbe-
mMoM cerMmeHTa ST 3/eKTpoKapauorpammsel» (yTB. MuH-
3gpasom Poccun, 2016 1.)

V Bcex KOMOPOMIHBIX MaleHToB ¢ MM jierouHast
ratosnorus (XOBJI) 6pu1a BepuduipoBaHa paHee. s
YCTaHOBJIEHMS AMATHO3Aa U OINpeNeNeHMs CTeIIeHU TsDKe-
¢t XOBJI UCIonb30Ba/iv KIMHUYECKMEe PeKOMeHIalumu
«GOLD» 2017 . mepecMoTpa.

ITo cBoemMy XapaKTepy MCCIeoBaHMe ObLIO OIHO-
MOMEHTHOE MPOCIEeKTUBHOE. Bce 60/bHbIE TTOIBEPTIINCH
KOMIUIEKCHOMY KJIMHMYECKOMY 006C/IeIoBaHMI0, KOTO-
pOe BKITIOUAJIO aHaINU3 kaymob, aHaMHe3a JKU3HU U 3a60-
JIeBaHUS 1 J1a60PaTOPHO-MHCTPYMEHTATbHbIE METO/IbI.

40

Omnpenenenne comepskanus ypoBHs I'll B o6pasiax
TJIa3Mbl OCYIIECTB/ISVIOCh METOJOM MMMYyHOMepMeHT-
HOTO aHa/Ju3a C TTOMOIIbI0 KOMMEPYEeCKOil TeCT CUCTe-
Mbl «Axis Homocysteine» (bupma «Axis-shield Diagnostigs
Ltd», BenukobputaHmsi)

CTaTUCTUUECKUII aHa/IN3 TOJYYEHHBIX pe3yJbTa-
TOB OCYLIECTB/SLIA C UCIOAb30BaHMEM MPOrpPaMMBbI
STATISTICA 11.0 (StatSoft, Inc., CIIA). Ins KaXXmoro
ToKasaTesiss ¥ TPy Ha6GMIOIe i BEIUMCISUIA: Meana-
Hy, [5; 95 npoueHTIM]. [IpM cpaBHEHUM KaueCTBEHHbIX
IaHHBIX MCIIOAb30BaMM Kputepuit (x2) IlupcoHa c mo-
npaBkoit MeTca naa Mambix Tpymm. Pasmuuma Mexmy
IpyImnaMy CUUTAAM CTATUCTUUECKM 3HAUMMBIMMU TIpU
p<0,05.

VccnegoBaHusi BbBIIIOTHEHBI B COOTBETCTBUM C
MPUHLIUIIAMM XeJbCUMHCKONM [eKaapaluyu IepecMoTpa
1983 roga.

PesyinbTaTbl M MX oOCy)kmeHme. Ha ocHoBaHUU
IOMUHUPYIOIIMX B KIMHUYECKON KapTVMHE CUMIITOMOB
XOBJI manueHTsl, BKIIOYEHHbIE B MCCIeL0BaHe, 6bUI
pasgesneHbl Ha ciaeayiolye (GeHOTUITbI: SM(pM3eMaTo3-
HbI/, 6POHXUTUYECKMIA, CMELIaHHbIA, ¢ 303MHOGMINEN
¥ OpOHXMAIBHO aCTMOIA.

B 3aBucumoctu ot ypoBHs I'll Bce o6cienoBaHHbIe
6bUTM pa3lieseHbl Ha MOATPYIIIBI — C HOPMO2OMOYUCMeU-
Hemueti (HTL) u eunepzomoyucmeunemueii (ITL). 3a
BepxHIol0 rpanuily HILl 6panu ypoBeHb 10 MKMOJIb/N
[3,5]. Onst Kakmoit ucciefyeMoit I'DYNIbl MMalyeHTOB
YCTaHaBJIMBAIM YaCTOTY BCTPEYaeMOCTH OCIOKHEHUI B
3aBUCUMOCTU OT ypoBH4 ['1l.

Cpeny OC/IOKHEHMIT ObUIM BBISIBJIEHBI HapYIIEHUS
puUTMa (CMHYyCOBasl TaxuKapaus, IKCTPACUCTOIINS, TIapo-
KCU3MasIbHast GUOPUIUTALUS TIpeCcepanii) U ITPOBOAU-
MOCTM (aTpPMOBEHTPUKYISIpHas 6yokama I-11 cremeneit)
U JIeBOXXeNyJOYKOBasi HEeNOCTaTOYHOCTh (KapAMOTeH-
HBIJA IOK, CepievHasl acTMa 1 OTeK jerkux). Takke aHa-
JIM3UPOBAsach YaCTOTA JIETATbHBIX MICXOLOB.

IIpu oLleHKe YacTOThI BCTPEYaeMOCTH OCJIOXKHEHU
B MCC/IeyeMbIX TPYIINax (Tabi1.) 6bIIO BHISIBIEHO CTaTH-
CTUYECKM 3HAUYMMOe IIpeBaJlMpOBaHMe YaCTOThl OCIOXK-
HeHuit UM y nmanuenTtoB ¢ UM+XOBJI o cpaBHeHMIO C
namuedTamu ¢ UM, kak ¢ HI'Ll, tak u c ITL. Pasnnunus
OTMeyvaauCh MPU CpaBHEHUM BCeX HapylleHUii puTMa,
KapAVOTeHHOro II0Ka M CepAeyvyHOol acTMbl/OTeKa Jier-
Kux. Y 60nbHbIx ¢ MM+XOBJI ¢ ITL 3aperncrpupoBan
1 ciryygaii ¢ 1eTaJibHbIM UCXOLOM.

B manpHeliieM Mbl U3yIWIM YACTOTY BCTPEUaeMOCTHU
ocsioxkHeHmit UM cpegu manmenToB ¢ MUM+XOBJI ¢ pa3s-
JIMYHBIMU (PEHOTUTIAMM B 3aBUCUMOCTHM OT ypoBHs I'1].

YacToTa BCTpeYaeMOCTH OCTIOXKHEHMU Y MallueHTOB
¢ IM Ha ¢one XOBJI ¢ s03MHOGMINEN Y GPOHXUATBHO
acTMOi1 ObUTa HeBelMKa M He 3aBucesna oT ypoBHs I'1],
XOTSl M MMeJlach TeHAeHIUs K 6ojee BBICOKOI BCTpe-
YaeMOCT) HapylleHMI pUTMa U MPOBOAVIMOCTU B MOJ-
rpynne 6ombubix ¢ ITL (puc. 17). Cpemu mauueHTOB
VIM+XOBJI ¢ 303uHOMINEll U OPOHXMATBHOI acTMOit
KapaMOTeHHBII MIOK Habsmomancsa y 1 nauuenrTa (4,8%),

N
PucyHku 0aHHoll cmambu npedcmasJieHst Ha 00J10x#Ke 4.
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cepIeyHasi aCTMa U OTEK JIETKUX — y 2 TMalueHToB. Bce
9TU TIALMEHTbl MMeJM TIOBBIIIEHHBbII YypoBeHb [1]
(p=0,971). B maHHOIt TOArpYyIIe He GbUIO OTMEUYEHO HU
OIHOTO JIETATLHOTO UCXOAaA.

(8%) — KapIMOTeHHbII MIOK, ¥ 3-X (12,5%) — cepmeuHast
acTMa U OTeK JIeTKuX. Y BCeX 3TUX MalyeHTOB OIpeess-
nace ITH. Cpeau naumeHToB ¢ UM+XOBJI ¢ smpusema-
TO3HBIM (PEHOTUIIOM He GbLJI0O OTMEUEHO HU OIJHOTO CIIy-

Ta6ruya ~ 4asi IETATIBHOTO MCXOAA.

YacToTa BcTpeuaemMocT ocyioskHeHui IM cpeau nanmeHToB ¢ UM
Ha ¢onHe XOBJI B 3aBucumocTy ot ypoBHs I'L]

[Ipn aHanmse OCIOX-
HeHmit UM cpepu mauueH-
ToB ¢ MM+XOBJI co cme-
IAHHBIM ~ (EHOTUIIOM B

Tpymna naupenTor [Manyents ¢ UM, n=50 Mauments: c UM+XOBJI, n=88 3aBUCUMOCTY OT YPOBHS
CHII I'L] (puc. 3) O6BIIO YCTAHOB-
Ocroxknerne (n=35) ¢ ITI (n=15) C HITI (n=16) c ITH (n=72) JIeHO, YTO 4acTOTa BCTpe-
22.25) 4YyaeMOCTM CHHYCOBOI Ta-
Cunycosas 3(6) 4(4,5) ¢ . Uerca=0,01; XMKapanu,  SKCTpacucTo-
TaxMRapIMs 2(4) | 4 cn. Uerca=0,75; | ,*cm. Uerca=1,59; daf=1; pi=0,971; Un " MeplaTenbHO
df=1; p;=0,388 df=1; p»=0,207 % c 1. Uerca=0,10;
df-1; ps=0,749 apUTMMUK COIIOCTaBMMA B
nogrpymnnax ¢ HI'T] u I'TL ¢
11 (12,5) ” _
1@®) 445) 20,17 41 TeHeHIueil K 6oyiee BbI
9kcrpacuctomust | 3(6) | xcm. Merca=1,00; | ,*cm. Merca=0,85; pi=0,678; COKMM 3HAUe€HMSIM y I, C
Hapymenust df=1,p;=0,318 df=1,pz=0,357 ){Z(Lfifrill/lle’:‘:g;(i,ZZG, FF]_[‘ KonunuecTBO nmanyueH-
pUTMA 1 TIPO- ’ TOB C JAHHBIMU OCJIOKHE-
Bonmz;;; L 12 (13,6) HUSIMU He MMeJI0 CTaTu-
1(2) 3(3,4) i’ ¢ . Merca=0,04; _
i”ipmczmi]%ﬂ 1) | FcmnVerca=0,03; | x*cm. Merca=1,49; df=1; pi=0,848; CTI/f‘quKM SHAYMMBIX OT/IN
pencepa df=1; pi=0,857 df=1; p»=0,222 ¢ ¢ 1. Merca=0,22; 4Mii ¥ OT JAHHBIX B IPYIIIe
df~1; ps=0,638 6ombHbIX ¢ UM+XOBJ ¢
4(4,5) 303MHOGMUINEN U GPOHXM-
1(2) 0(0) 1 ¢ . Merca=0,07; anbHOM acTMOi U ¢ sMpu-
AB-6sokana I-11 o Iy
1(2) | Y cm Uerca=0,03; | ,*cmn. Uerca=0,18; df=1; pi=0,792;
T df=1; p,=0,857 df-1; p=0,674 #om Herca=0,20; | 3€MATOSHBIM (eHOTMIIOM.
df=1; ps=0,654 AB-6iokama II cr. BCTpe-
8O.0 yajacb y 1 maimueHTa
3(6) ¢ . Mletca=0,68; NM+XOBJI co cMelaHHbIM
KappyoreHHslit oKk, n (%) 0(0) | »cmn lerca=3,46; 0(0) df=1; pi=0,409; (beHOoTUIIOM, UTO COCTaBU-
df=1; p;=0,630 % cm. Uerca=0,16; o
df=1; ps=0,692 10 4,5% oT 061ero umciaa
06C/IeOBaHHbIX IallMeH-
12 (13,6) o _
CeplieyHast acTMa U OTEK JIETKUX, 1 3(6) ¢ . Merca=1,42; rop HaHHO}I TPYIIIRL, KIP
P P M 0) | 42 cm Herca=3,46; 0 (0) df=1; p=0,233; IOVOTEHHBIN WIOK — Yy 2-X
df=1; p:=0,630 7 c. Uerca=0,01; manyentos  (9,1%), cep-
df=1; p>=0,914
IeyHas acTMa U OTeK Jier-
1(1,1) KUX - Yy 3-X NauMeHTOB
¢ . Merca=0,70; o
JleTanbHbI ucxox, n (%) 0(0) 0(0) 0(0) df=1; p=0,402; (13,6%), M Bce mauyeHTsl
2 c 1. Merca=0,78; umenu ITI. Ilpu cpaBHe-
df=1; ps=0,378 HMM 4aCTOTBI BCTPEYaeMo-

IIpumeyvaHue: p; — ypoBeHb CTaTUCTHNYECKOI 3HAUMMOCTY pa3inumii MeXAy Ipyniamy naiyeHToB C

HI'Ll 1 ITLL B COOTBETCTBYIOLMX IPYIIIAX; P2 — MEXAY rpyInamu nauyeHTos ¢ HITL
B COOTBETCTBYIOIIMX IPYIIIAX; p3 — MEXAY TPyInaMy nanyeHTos ¢ ITI]
B COOTBETCTBYIOIIMX IPYIIIax

CTU DAHHBIX OCJIOKHEHMIT B
Tpynmax IIaIMeHTOB C
VM+XOBJI ¢ 303uHOGMIN-
eii ¥ OpOHXMAIbHON acT-
MOt U ¢ sM(DKU3eMaTO3HBIM

Ilpu aHanmuse 4acCTOTBI BCTPEYAEMOCTM OCIOXKHE-
Huit UM y nauueHToB ¢ UM+XOBJI ¢ sMdu3eMaTO3HBIM
(deHOTUIIOM B 3aBUCUMOCTHM OT YpOBHS I'l] He GBIIO BbI-
SIBJIEHO CTaTUCTUYECKM 3HAYMMBIX pa3/INuuii B 4aCTOTe
BBISIBJIEHMSI BCeX HapylIeHMiI PUTMa, XOTS OTMeuyeHa
TeHAEeHIMsI K 6oJiee YaCTOMY MX BBISIBJIEHUIO B TIOA-
rpynne ¢ ITID (puc. 2). Bo Bcex ciyyasx 4acTOTa BbISIB-
JIeHVsI OCJIOKHEHUI 6blIa COMOCTaBMMa C TAKOBOH B
COOTBETCTBYIOIMX MOArpyIax 60abHbIX ¢ UM+XOBJI ¢
sM}13eMaTO3HbIM (PEHOTUIIOM.

V 1 nmaumenra (4%) ¢ UM+XOBJI ¢ smpusemaros-
HbIM (beHOTUIIOM BbIsIBIsIach AB-610kama I-11 cT., y 2-X
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dbeHOTUIIOM pa3INUMUsI HE MUMEIU CTATUCTUUYECKON 3Ha-
YUMOCTH.

Hu y ognoro nmauyenta ¢ UM+XOBJI co cmemaH-
HbIM (P€HOTUIIOM He ObIIO BBISIBJIIEHO JIETAJIbHOTO MCXO-
Ia.

B panbHejilieM MbI TIpOBeNM WM3ydeHME YACTOThI
BCTpeYaeMoCTM OciaoxkHeHuii WM y TmaumMeHTOB C
VM+XOBJI ¢ 6poHXUTHMYECKUM (EHOTUIIOM B 3aBUCUMO-
ctu ot ypoBHs ['1] (puc. 4). YacToTa BCTpe4aeMOCTI CUHY-
COBOJ1 TaxMKapayuu, SKCTPACUCTONMMY OblIa COTIOCTaBUMa B
noarpynmnax ¢ HI'TI u ITL, xots B noarpymre c I'TL] umena
TEHIEHIMIO K yBelnueHuio. Takke He ObIIO BBISIBJIEHO
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CTaTUCTMYECKM 3HAUMMBIX pa3/INumii Ipy CpaBHEHUY Yac-
TOTBI BCTPEYAeMOCTV JAaHHBIX OCJIOKHEHWMII MEXAY COOT-
BETCTBYIOLIMMH MTOATPYIINaMu cpeny 60mbHbIx UM +XOBJT
¢ 303mMHOGMIMEN ¥ GPOHXMAIbHOI acTMOI, ¢ aMdu3ema-
TO3HBIM U CO CMeIllaHHbIM (heHOTUIIaMMU.

OubpuIIIMs Tpeacepauii Habmomanach y 4 ma-
1neHToB ¢ UM+XOBJI ¢ 6poHXUTHYECKUM (DEHOTUIIOM
(20%), AB-6mokama I-II ct. — y 1 maumenTa (5%), Kap-
IVOTeHHbI WOK — Yy 3-x manueHToB (15%), 1 y Bcex
nauyeHToB oTMevasiack ITL. YacTora BCTpeuaemoOCTy
bubpwIISIIMM  TIpencepauii, HapyuleHuit MTPOBOAVMO-
CTU M KapJMOTeHHOIO IIOKa He MMesa CTaTUCTUYeCKMUX
pasiMumit €O 3HAUEHMSIMM B TIpYyNIax OOJbHbBIX
VIM+XOBJI ¢ s03mHodunmeit u 6poHxmnanbHOI aCTMOIA, C
3M(}13eMaTO3HBIM U CO CMeIlIaHHbIM (PeHOTUITAMMU.

CeppeuHasi acTMa M OTEK JIETKUX BCTPEUAINUCh Y
4 mauyeHToB ¢ IM+XOBJI ¢ 6poHXUTHYeCKUM (PeHOTH-
mom (20%), M y Bcex ManyeHTOB Obula oTMedeHa ITI]
(p=0,741).

Cpenu naineHToB ¢ UM+XOBJI ¢ 6pOHXUTUYECKUM
dbeHOTMIIOM OBUI OTMEUEH JIeTaIbHBIN Mcxon y 1 manm-
€HTa, UYTO COCTAaBMJIO 5% OT 0O6IEero KoauJecTBa obcie-
JIOBaHHBIX MAI[MEHTOB JaHHO rpymibl (p=0,158).

BeiBogpl. IIpy olLleHKe 4acTOThl BCTpEYaeMOCTMU
OCJIOKHEHMIT B rpymnmax 6ombHbix UM 1 MM+XOBJI ¢
pasIUYHBIMU (HEeHOTUIIaMM OGbLIIO BBISIBIEHO CTaTUCTU-
YecKy 3HauMMoe IIPeBajMpOBaHMe YacTOThl OCJIOXKHe-
Huii UM y nauuenTtoB ¢ UM+XOBJI mo cpaBHeHUIO C
namuedTamu ¢ UM, kak ¢ HI'Ll, tak u c ITL. Pasnununus
ObLTY BBISIBJIEHBI IIPY CPABHEHUY YaCTOThI BCTPEUAEMO-
CTM BCeX HapylleHMil PUTMa, KapAMOTeHHOro IIOKa U
CepAevHOoi acTMbl/OTeKa JIETKUX.

Ilpn cpaBHeHUM YaCTOTBHI BCTPEYAEMOCTH OCJIOXK-
HeHmit IM B rpynmnax 60nbHbIXx UM+XOBJI ¢ pa3nnyuHbI-
MM (GeHOTMUIIaMM He GBLIO SIBIEHO CTaTUCTUYECKM 3Ha-
YMMBIX pasnmuuit Mexxny noxarpynnamu ¢ HI'LL u ITL,
XOTSI ¥ VIMeJIach TeHAEeHIMs K 6ojiee BBICOKOI YacCTOTe
OCJIOXKHEeHUH y TAIMeHTOB C GPOHXUTUUECKUM TUIIOM,
ocob6eHHO B mogarpyrie ¢ ITL. 9To, a Takke BbISIBIEHNE
JletasibHOrO ciayvas y 1 mauuenrta ¢ MM+XOBJI B nog-
rpynre ¢ ITL nossonsier paccmarpuBaTh [TL kak He-
GIarONpPUSITHBIN ITPOTHOCTUYECKMIT MapKep OC/IOXKHe-
Huit UM npu UM+XOBJI.
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VHHOBAIIMOHHBIE KOMIUIEKCHBIE ITIPOTPAMMBI 17151 [TALIUEHTOB C APTEPUAJIbHOVI TUTTEPTEH3UEMN,
ACCOIITUPOBAHHO¥ C UIIIEMUYECKO¥ BOJIE3HBIO CEP/IITA

T.. HUK®OPOBA, JI.T. ATACAPOB, O.[. JIEGEJJEBA

@OIBY «HayuoHaneHwiii MeOUYUHCKULL ucciedosamenscku ueHmp peabunumayuu u kypopmosozuu» Munsdpasa Poccuu,
Hoewtli Ap6am ya., 0. 32, e. Mockea, 121099, Poccus

AuHoTanys. Llensto KAUHUYECK020 UCC1e008aHUA CTAJIa HAyYHAs pa3paboTKa MHHOBALMOHHbIX, TATOr€HETHUUECKY 060CHOBAH-
HBIX, KOMIUIEKCHBIX IIPOTPAMM BOCCTAaHOBUTEIBHOV MEIUIIMHBI C UCIIOJIb30BAHMEM 3HEPTUM MPUPOSHBIX U MpedOpMUPOBAHHBIX Jie-
yebHbIX Gusnyeckux daxktopos. Mamepuanst u memodsl ucciedosanus. [[poBefieHO MPOCIEKTUBHOE, OJHOLIEHTPOBOE, CPABHUTEIb-
HOe KIMHUYecKoe uccaefoBaHue ¢ BkioueHneM 80 malueHTOB ¢ apTepuanbHoii runeptensueii I11 craguy, 1-3 cTerneH MOBbIIIEHHOTO
ypoBHs Al. Bo3neiicTBOBaM UCKYCCTBEHHO MPUTOTOBAEHHBIMU OOLIMMM KPEMHMUCTO-YTTIEKUCIBIMM BAaHHAMM U TIEJIOUAeTepanuein —
Ha MAaleHTOB C apTepuaabHO TUIIEPTEH3MEN U acCOLMMPOBAHHOI UIlIEMUUECKOH 6ONe3HbI0 cepAlla, CTEHOKapaMeli HatpsokeHus I-
III ®K. [ManyeHThl METOAOM MPOCTON paHgoMuM3aimu 1:1 6bUTK pacrpezeneHbl Ha 2 Tpymib (o 40 yesoBeK), COMOCTaBMMbIE T10 MOy,
BO3pAcCTy M TSDKECTM OCHOBHOTO 3aGosieBaHusl. IlalyeHTbl 1-if TPYNIbI TMOMYYMIM KOMIUIEKCHYIO MTPOTPaMMy C BKJIIOUEHMEM OOGIIMX
MCKYCCTBEHHO MPUTOTOBIEHHBIX KPEMHYCTO-YIJIEKMCIBIX BAHH M alIIMKALMil MIIOBBIX CYJIbGUIHBIX IPsi3eil Ha OTJAJeHHbIE OT cepaua
06J1aCTh — Ha 06/1aCTh HYKHMUX KOHEUHOCTe . [TalMeHThl 2-ii TPYIIIbI, IPYIIIbI CPABHEHUS — IIPOTPaMMYy C BKJIIOUE€HMEM MCKYCCTBEHHO
MIPUTOTOBJIEHHBIX KPEMHMCTO-YIJIEKUCIbIX BaHH. KOHTpOab [0 ¥ mocjae Kypca BOCCTAHOBUTEIbHOTO JI€YeHMS OCYIIECTBISIN MPU
KJIMHUYECKOM M3MepeHun AJl, 4acTOThI CEpAEUHbIX COKpallleHNit, IoKasaresei axokapauorpadmi, TUMUIHOTO CIIEKTPA U Peosiornye-
CKMX CBOYCTB KpoBMu. [ToslyyeHHbIe JaHHbIE 00pabaThIBAIM C UCIIOIb30BAaHMEM ITaKeTa IMPUKIAHbIX IIporpaMm Statistica 8. Pe3ynsma-
mel u ux o6cyycdeHue. B pesynbTaTe NMpUMeHEHMUs KOMILIEKCHOM IPOrpaMMbl BOCCTAHOBUTEIBHOTO JIEUEHUST BbISIBJIEH 0ojiee BbIpa-
SKeHHBII TUITOTeH3UBHBI 3 deKT, 06YCIOBIEHHDI MOTEHIMPYIOLIEi Ba3oanIaTaluueii, 6e3 pa3sBUTUS KOMIIEHCATOPHOM TaXxMKapAWM,
3a cuer JieueOHbIX 3(D(HEeKTOB BXOAAIIMX B KOMIUIEKC (usnuecknx GakTopoB, 60/iee BhIPAKEHHOTO OPraHOMPOTEKTMBHOIO JIEICTBIS,
MO3UTUBHOTO BJMSHUSI HAa JUMMUIHBINA CIIEKTP ¥ PEOJIOTMYECKMEe CBOCTBA KPOBM, YTO MO3BOIMAJIO HOGUTHCS CHMKEHUS CEpAEYHO-
COCYZIMCTOTO PYCKA, YBEIMUEHUST O aJeKBaTHO IIPOJIeUeHHBIX MAIMEHTOB U YIydIlieHyst JaTbHeIIero IporHo3a 3a60/ieBaHmsl.

KiioueBble CJIOBa: apTepuaabHas r’UNePTeH3us], ullieMuyeckas 60e3Hb Cep/ilia, KPeMHICTO-YTIEKUCIbIE BAHHbI, CY/b(GIIHbIE UIIO-
BbIe IPSI3N.

INNOVATIVE COMPREHENSIVE PROGRAMS FOR PATIENTS WITH ARTERIAL HYPERTENSION ASSOCIATED
WITH CORONARY HEART DISEASE

T.I. NIKIFOROVA, L.G. AGASAROV, O.D. LEBEDEVA

National medical research center for rehabilitation and balneology of the Ministry of health of Russia,
Novy Arbat Str., 32, Moscow, 121099, Russia

Abstract. The purpose of the clinical study was the scientific development of innovative, pathogenetically based, comprehensive
programs of restorative medicine using the energy of natural and preformed therapeutic physical factors: artificially prepared general
silicic-carbon dioxide baths and peloidotherapy in patients with arterial hypertension (AH) and associated coronary heart disease
(CHD), which have a reliable antihypertensive effect from the position of modern evidence-based medicine, preventing further pro-
gression of target organ lesions, reducing overall cardiovascular risk and premature mortality, increasing the proportion of adequately
treated patients. Materials and methods of research. A prospective single-center randomized comparative clinical study was conduct-
ed with the inclusion of 80 patients with stage III hypertension, 1-3 degrees of increase in blood PRESSURE (according to the
EOAG/EOC classification 2018), a very high risk of developing CVD and mortality, with associated CHD, stress angina I-III FC. Patients
were divided by simple 1:1 randomization into 2 groups (40 people each), comparable in gender, age, and severity of the underlying
disease. Patients of the 1st group received a comprehensive program with the inclusion of artificially prepared General siliceous-carbon
dioxide baths and applications silt sulfide mud on distant from the heart area — the area of the lower limbs by type "sock" or "boot"
indiferentes temperature; patients of the 2nd group comparison group program with the inclusion of artificially prepared siliceous-
carbon dioxide baths. The dynamics of the clinical and functional state of patients before and after the course of rehabilitation treat-
ment was evaluated on the basis of clinical measurement of blood pressure (BP), heart rate (HR), echocardiography (ECHOCG), lipid
spectrum and rheological properties of blood. The obtained data were processed using the Statistica 8 application software package,
which provides the possibility of parametric and nonparametric analysis. The differences were considered significant at p<0.05. The
results are presented in the form of M*m with an assessment of the reliability of differences between the two average values using the
student's criterion (Gosset). As a result of applying the integrated program with the inclusion of siliceous-carbon dioxide baths and
applications silt sulfide mud indifferently of temperature on the area of the lower limbs by type "boot" or "sock" in patients with hyper-
tension and coronary artery disease revealed a more pronounced hypotensive effect, due to the potentiating vasodilation, without the
development of compensatory tachycardia due to the therapeutic effects of the complex physical factors, a more pronounced protective
action, i.e. reverse the development and/or deceleration asymptomatic organ damage due to hypertension and additional positive in-
fluence on the lipid spectrum and the rheological properties of blood, that allows to reduce cardiovascular risk and increase the propor-
tion of adequately treated patients and to improve further the prognosis of the disease.

Keywords: arterial hypertension, ischemic heart disease, silicic-carbon dioxide baths, sulfide silt mud.
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Hosble EBpormelickue u Poccuiickue KIMHUYECKME
pexkomeHpauuu (2019 r.) MO AMArHOCTUKE U JIeUEHUIO
apmepuansHoli eunepmensuu (Al'), mo-peXxxHemMy yKa3bl-
BaIOT HA BBICOKYIO PACIPOCTPaHEHHOCTh JAHHOTO 3260-
JIeBaHUS B MUpe, cocTaBisonnyto 30-45% ¢ TeHpgeHLme
K yBenuueHuio Ha 15-20% u moctmkeHmem K 2025 r.
1,5 mapa. uenoBeK.  ONMUIEMUOJIOTMYECKME [TaHHbIE
CBUZETENbCTBYIOT O HAJIMUMU TE€CHOW B3aMMOCBSI3U Me-
skmy AT uwemuueckoii 6one3nsio cepdya (VIBC). Uccite-
moBaHyue INTERHEART nipofeMOHCTPUpPOBao, uTo 50%
TTOMYJISILIVIOHHOTO PUCKA Pa3BUTUS UHpapKkma muokapoa
(M) obyciioBieHo aunuaamu, a 25% — AT [21]. Wccre-
IOBaHMe, OCHOBAaHHOE Ha Perucrpax c yyactuem 6osee
1 MuIMOHa MauMeHTOB, Mokasano, uto MBC (cTeHo-
Kapgus u VIM) gBisieTcs NPUUMHONM IIOTEPU JIeT, CBO-
OGOMHBIX OT CEPEYHO-COCYIMUCTHIX 3abosieBanmit, B 43%
cnydaeB m3-3a Hanuuus Al HaunHasg ¢ 30-1eTHero Bo3-
pacTa [21]. TToBbIIeEHHOE apmepudnsHoe daeneHue (AIl),
oCTaeTcsl BaKHENIMM (PakToOpoM, acCOIMUPOBAHHBIM C
TTOBBIIIEHHBIM DPUCKOM HE6IaroNpUSITHBIX CEPIeuHO-
COCYIMCTBIX COOBITUII M TJIABHOI TPUUMHON Tpexmie-
BPEMEHHOJ CMEPTHOCTU BO BceM Mupe [23]. MeTaaHa-
aussl PKY, Baoualomie HeCKOJAbKO COTEH ThICSU Ia-
LIMEeHTOB, MPOAEeMOHCTpUPOBaA, uTO cHKeHue CAJL
Ha 10 MM pT.cT. 1 cHUKeHue JA]l Ha 5 MM pT.CT. — ac-
COLIMMUPYIOTCST C YMEHbIIIeHMEeM piicKa 6ose3Hedt cepoeu-
Ho-cocyducmoti cucmemst (CCC) Ha 20%, ob61ieit cMepTu
Ha 10-15%, MHCYNTBTOB Ha 35%, KOPOHAPHBIX COOBITHI
Ha 20% u cepdeuroli Hedocmamounocmu (CH) — Ha 40%
[21]. 1 5T mOKasaTeNnu OTHOCUTEIbHOIO CHYDKEHMS
pUCKa SIBJISIIOTCSI TIOCTOSIHHBIM M He 3aBUCST OT UCXO[-
Horo ypoBHS A]l B mpenenax 3HaueHUI TUIIEPTEH3UH,
ypoBHs1 CCP, HanuMumsi COIMYTCTBYIOLIEN IaTOJOTUN,
BO3pacTa, 11oj1a ¥ pacoBoil NpUHAAJIeKHOCTH [21].

HecmoTpst Ha OrpOMHBIE BO3MOXXHOCTY COBPEMEH-
HOM anmuzunepmeHn3ueHoil mepanuu (ATTI), Br/IOYar0-
el OT OJHOTO A0 YeThbIpeX HOBBIX MpenapaToB [Ju-
TEeJIbHOTO JeiCTBUSI MpernapaToB U3 ST OCHOBHBIX
kiaccoB AT, y 3SHaUMTeNbHOM OOV MalMieHTOB He ya-
eTCs JOCTUYb ONTUMMAaIbHBIX 1udp AJl. Bo Bcem Mupe
ypoBeHb A]l OCTaeTcss HeYyLOBAeTBOPUTE/NbHBIM, BHeE
3aBUCUMOCTU OT PEruoHa, YPOBHS NOXOJA WM YPOBHS
PpasBUTHUS CUCTEMBI 34paBoOXpaHeHMs], TOJbKO 40% ma-
IMEeHTOB ¢ Al' mosy4yarT JieueHue, U3 KOTOPbIX JUIIIb
35%  pmocturaloT  KOHTposns  AJlL 10  YpOBHS
<140/90 MM pT.cT. [21]. DTO CBUAETENLCTBYET O Hedd-
(heKTMBHOCTY MMEIOLIMXCS TeparneBTUUeCKUX CTPATeTrnit
" YTO TpebyeTCs HOBBIN MOAX0J, TOTOMY UTO B HACTOSI-
Iee BpeMsl peKOMEHIOBaHbl 60jiee JKeCTKMEe Iie/ieBbie
sHauenust AIl (Ha ¢oue yseuenust <130/80 MM pT.CT. B
o6mieit nmomynsiyu u <140/90 MM PT.CT. Y TTOKMJIBIX TTa-
LMeHTOB ¢ Al), 4TO mejiaeT AOCTOKeHME KOHTPOJS All
eltle 60Jiee CIOKHBIM.

Pa3paboTKa YCOBEpIIEHCTBOBAHHBIX KOMILJIEKCHBIX
MpOrpaMM C BK/IIOUEHMEM 3SHeprUM TMPUPOIHBIX (MUHe-
panbHbIEe M ra30Bble BaHHbI, KJIMMAT) U Pa3/INIHbIX BUJIOB
9Heprum, MoiydyaeMbIX C TIOMOIIIBIO CIelMaIbHbIX arnnapa-
TOB, TaK Ha3bIBAEMbIX, MPedOPMUPOBAHHBIX JI€UEOHBIX
¢dbusnuecknx Gaxropos y nauneHToB ¢ AT u BC - sBsieT-
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€Sl aKTyaJbHOM COLIMATbHO-3KOHOMMUECKOI 3amaudeil u
MEepPCIEeKTUBHOM CTpaTerneit CHDKeHMsI CMEPTHOCTM Ia-
LIMEHTOB Kapayosorndeckoro mnpodunas. KomriekcHbie
MporpaMMbl BOCCTAHOBUTEBHOTO JIeUeHUSI C BKIIOUEHNEM
MIPUPOOHBIX U TIPeOPMUPOBAHHBIX GaTbHEOKIMMATIIE-
ckuX (aKTOPOB y MAaIMeHTOB ¢ AT, acCOIMMPOBAHHOI C
VBC, maToreHeTHYecKr OOOCHOBAHbBI, JIMIIEHbI MHOTMX
1mo60uHbIX 3¢ ¢dekToB AITI, moBbimai0T 3¢GHEKTUBHOCTD U
TIPUBEPKEHHOCTD IMALMEHTOB K JIEYEHUIO, CHYDKAIOT PUCK
Pa3BUTUS CEPIEUHO-COCYIUCTBIX OCIOXKHEHMI I CMEPTHO-
CTH, TIOBBIIAIOT afamTallMOHHbIE U pe3epBHbIEe BO3MOXK-
HOCTM opranmusma [1-3,5-10,12,15-20,22,23]. OmHum u3
Haubosee CWIBHOJIEVCTBYIOLIMX GasTbHEO-
KIMMAaTOTePaIreBTUUECKUX (aKTOPOB SIBJSIOTCS Nheioudsl,
- menoumo- wmi mortotepanust (IIylo§ w  lutum, TIO-
rpevecKu ¥ 110 JIAThIHU — TPsi3b), KOTOPbIe TIOAPa3aessiioT-
cs1 Ha TOp(sIHbIE M MIOBbIE. VIOBbIE TPSI3 — OCAIOUHO-
MIPOYKTMBHBIE 06Pa30BaHMs HA MOpEJi, TIMMaHOB, 03€p,
peK, MUHePaIbHbIX MCTOYHMKOB, BO3HUKAIOIIME B Pe3Yilb-
TaTe B3aMMOJENMCTBUSI BOMAbI C PAa3HOOGPA3HOTO MUHe-
PaJIbHOTO cocTaBa (PpaKUMSIMU TIeCUaHO, TIIMHUCTON WIn
M3BECTKOBO TIOYBBI, PA3IOKUBIIMMUCS OCTaTKamMu ¢Jio-
pbl U ayHbI MUHEPATBLHBIX BOZOEMOB ITPM YUACTUU Pa3-
HOOOPAa3HeNIINX MUKPOOPraHM3MOB [4,13,14].

Ilennb MccnegoBaHMUsI — HAyvYHAs pa3paboTKa MH-
HOBAI[MOHHBIX, TATOTeHETUYECKY 0O0CHOBAHHBIX, KOM-
TJIEKCHBIX MTPOTPAaMM BOCCTAHOBUTEIbHOI MeAULIMHBI C
MCIT0/Tb30BaHMEM SHEPIUY IIPUPOAHBIX U MpedopmMupo-
BaHHBIX JIeUeOHBIX PU3NUECKUX PaKTOPOB.

st pellleHMs TTOCTABAEHHOM 11y GbLIM OTpee-
JIEHBI CeAyIolMe 3adauu: OIEeHUTh KIMHUYECKYIo (-
(beKTMBHOCTH B CPaBHUTEILHOM acCIIeKTe y MaI[MeHTOB C
AT oueHb BBICOKOTIO pMCKa, accouumupoBaHHOM ¢ UBC,
MOJ BIMSHMEM YCOBEPIIEHCTBOBAHHBIX KOMILIEKCHbBIX
MporpaMM C BK/IIOUEHMEM OaJbHEOKIMMATUYECKUX
(akTopoB Ha  OCHOBE  [AVMHAMMUKU  KIMHUKO-
(bYHKIIMOHATILHOTO COCTOSTHMSI, KIVMHUYECKOTO OIpefe-
JIEHUSI apmepuanvHozo daenieHus (AIl) u uacmomol cep-
deunnbix coxkpaweruti (UCC), axoxkapduozpaguu (IXOKT),
rokasarejieif JUMIUOHOTO CIEKTpa U PeoIoTMYeCKUX
CBOJICTB KpoBH [11].

Marepuanbl M MeTOAbI uUcciemsoBaHua. [Ipose-
JIEHO TIPOCIIEKTUBHOE, OJHOIIEHTPOBOE, CPABHUTEIBHOE
KJIMHMYECKoe uccienoBaHme ¢ BkiaoueHneM 80 rmamyeH-
toB ¢ ATl III ctagueii, 1-3 cTereHM NOBBIIIEHHOTO YPOB-
Hs AJl (1o kinaccudukarymu BO3, 1999 r., BHOK 2010 r.,
EOAI/EOK, 2013 m 2018 rr.), oueHb BBICOKOTO DPUCKa
pasBUTUS  CepAEYHO-COCYIUCTbIX  OCAOKHEHUI U
CMepTHOCTH, ¢ accouumupoBaHHoi VBC, cTreHOKapaueit
HanpspkeHus [- [T @K (my>kumH — 31%, skeHIMH — 69%),
B Bo3pacTe 59,36%2,65 r, qiurenbHOCThIO AT 13,65%2,56
jnet. YpoBeHb AJl B ucxome coctaBua 140-180/90-
110 MM prT. CT.

TIpoTOKOM MCCIeOBaHMs ONOOPEH MECTHbIM IDTU-
YeCcKMM KOMUTETOM. Bce yUacTHUKM TOAMMUCAIU TUCh-
MeHHOe MH()OPMMPOBAHHOE COT/IaCKe Ha yuyacTue B
KJIMHUYECKOM MCC/IeIOBaHUN.

IManyeHTsl MPUHUMAIM ONTHMAIbHO MOJO6paH-
HYI0 MeJUKaMeHTO3HYIO0 Tepamniuio HeCcKOJIbKMMU IIpe-
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rnapatamu, BK/IIOYAIOIIVMM IUYPeTUKHU, B-
aZpeHO006I0OKATOPbI, aHTATOHWUCTBI KaJbIVsl, MHIUOUTO-
pbl aHeuomeH3uH-npespawanowezo Gepmenma (AIlD),
6JIOKaTOpbI pelLienToOpoB aHruMoTeHsmHa II (capTaHbi),
aHTMarperaHThl (aleTUICANUIMI0OBast KUCI0Ta, KIOMM-
JOorpenb U TUKIOAUIIMH), TUIOJUIIMAEMUYECKue Ipe-
mapaThl (CTaTUHBI, 33eTUMM6G, GUOpATh, OMaKOp) U
MPOTUBOAPUTMUYECKME TIPEMApaThl, TpU 60JIEBOM CHUH-
IpoMe — HUTPAThl WIM HUKOpPaHOWA. JTa Tepanusi He
MEeHs/Iach B TedeHMe MocjegHnx 2-3 mecsueB. IlanueH-
ThbI OBUTM PAHAOMM3UPOBAHbI MeTOIOM 1:1 Ha 2 TPyNIIbI
no 40 4YenoBek, COMOCTaBMMBIE MO IOy, BO3PacTy U
TSKECTM OCHOBHOTO 3a6o0sieBanusl. [lanyeHTs! 1-it rpyr-
TIbI TTOTYYMUIIM KOMIUIEKCHYIO TPOrPaMMy € BKIIOUEHNEM
OOIIMX MCKYCCTBEHHO IMPUTOTOBJIEHHBIX KPEMHMUCTO-
VIJIEKUCITBIX BaHH Y alTUTMKAIVi MIOBBIX CYTbOUIHBIX
rpsi3eit Ha OTHAJIeHHbIe OT cepAlia 06J1acTh — Ha 06J1acTh
HIDKHMX KOHEUHOCTe) IO TUITy «HOCOK» WJIM «Carior
nnguddepeHTHOI TemiepaTypsl. [laneHTsl 2-7 rpym-
MBI, TPYIINBI CPAaBHEHMSI — MPOrpaMMy C BKIIOUEHUEM
TOJIBKO MCKYCCTBEHHO IPUTOTOBJIEHHBIX KPEMHUCTO-
YIJIEKUCIBIX BaHH. IO TIOJy, BO3PacTy M OCHOBHBIM
KIMHUYECKUM TIPOSIBIIEHMSIM 3aboseBaHus. Y TManyeH-
TOB 1-Ji Tpynmbl AONOJHUTENBHO IPUMEHSIM KOM-
TJIEKCHYIO TEXHOJIOTHIO, BKITIOUAIONIYI0 061Iyie KpeMHM-
CTO-yT7IeKUCIble BaHHBI C KOHLIEHTpaluell HaTpueBOii
conMy MeTakpeMHMeBoO# kuciaotrhl 100-150 mr/n u co-
Jlep>kaHueM YIJIeKUCIoro rasa 1,2 r/i, pu TeMmneparype
BOIbI B BaHHe 36°-37°C B TeueHue 10-15 MUHYT C mo-
CleAyoluM OTObIXOM B TeueHue 30-40 MUHYT U rpsize-
Bble alIUIMKAIMA UIOBBIX CYIbMUIHBIX IPsA3€ii Ha HIUK-
HIf€ KOHEYHOCTM TI0 TUITY «HOCOK» WM «Calor», UH-
muddepeHTHON TemIepaTypsl 32°-36°C, B TeueHue 8-
10 MuHyT, Ha Kypc JeueHus 10 mpouenyp, IpoOBOAUMBIX
2 IHS moApsif, Ha 3-1 AeHb — mepepbiB. [lalieHTbl 2-i1
TPYIIbI — 06IMe KPeMHUCTO-YI/IeKUC/Ible BaHHbBI (Ha
Kypc neuenus 10 mpouenyp, TpOBOAMMBIX 2 AHS MOJI-
pan, Ha 3-1i OeHb IlepepbiB). JMHaMMUKY KIMHUKO-
(YHKIIMOHAJILHOTO COCTOSIHMSI TIAI[MEHTOB A0 U TIOC/Ie
Kypca JieueHMsI OLleHMBaaM Ha OCHOBaHMM JaHHBIX K/IU-
Huveckoro usmepenus AJl, UCC, nokasareneir DXOKT,
JIMIIUIHOTO CIIEKTPAa U PeOIOTUYECKUX CBOMCTB KPOBU.
TMonyueHHbIe AaHHble 06pabGaTHIBAIM C MCITOJb30BAHM-
eM IaKeTa MPUKIAIHBIX MporpaMm Statistica 8, mpeny-
CMaTpUBAIOIINX BO3MOXHOCTb IMapaMeTPUYecKoro u
HellapaMeTpU4yecKoro aHanmsa. Pasmmumsi cumTannuchb
nmoctoBepHbIMYU pu p<0,05. Pe3ynbTaThl MpeaCcTaBaeHbI
B Buge M*m C OLIeHKOJ AOCTOBEPHOCTHU Pa3IUUMNIi MEX-
Iy IBYMSI CpeJHUMU BeJMUMHAMMU MIpU TTOMOILU KPUTe-
pus Cterogenta (Toccera).

Pe3syinbTaThl M MX OOCyKmeHMe. B pe3synbrare
MpUMEHEeHMsI KOMIUIEKCHBIX WMHHOBAUMOHHBIX IIPO-
rpaMM C BK/IIOUeHMEM 6aJbHEOKIMMATO(aKTOPOB Y
MalMeHTOB 00eyX IPYIIT OTMEUEHO YIyJIlleHKe OOIero
COCTOSIHMSI M CaMOYyBCTBMSI, MPEKPATUINCh T'OJOBHbBIE
60/, YMEHBUIWINCh 3TU30AbI 3arPyAMHHBIX 6oseit,
OJIIBIIIKY, cephliebueHus u rnepeb6oeB B paboTe cepala,
VIYUIIUIICS COH M HACTPOEHMe, YMEHbIIWIACh 0O6IIast

1abocTh. [MHAMMUKA KIMHUKO-(QYHKIMOHATIBHOTO CO-
CTOSIHMS MpeJiCTaB/IeHa B Tabiuie.

Tabnuya

JyHaMMKa KIMHUKO-(PYHKIMOHAIBLHOTO COCTOSTHUS
NalMeHTOB C apTepUalbHOI runepTeH3uen

¥ MIIeMUYEeCcKOJi 60/1e3HBIO CepALa IO/ BIUIHUEM
VHHOBAIIMOHHBIX KOMIIJIEKCHBIX IIPOrpaMM

C BK/IIOUeHueM OajibHeo-KamMmartodaxropos (M*m)
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1-g rpynna, P 2-s1 rpymnna, P
TMokasaTem ocHOBHast (n=40) cpaBHeHus (n=40)
IocJie 1eue- Tiocie
|10 JIeUeHM| 10 JIeUeHNsI
HUs JieueHus1
CAJL, MM pT. cT/159,83%2,66| 126,49%1,42 |7]158,98%2,46|128,98=1,64] =
HAH’C“T"MPT' 97,14%1,32 | 77,14%0,92 97,21%1,38 | 82,2120,72 | ***
HAH'CI;‘MPT‘ 62,62+1,28 | 44,28+0,72 |*** 61,84+1,08 | 51,84+0,68 | ***
UCC, ya/MuH. | 85,33%2,58 | 65,33+1,84 |~ 84,66%1,96 | 66,66%1,63| **
3,7120,08
JII, oM 3,78+0,09 | 3,71%0,08 3,71+0,08
VO, Mn | 84,57+4,15] 99,71%3,83 | **| 83,72%3,56 | 89,56+2,81 [renn/
MMIDK, 1 |282,24%3 46| 265,062,66 | * [278,84%5,46270,92%6,62
Oubpuroren, r| 5,17%0,18 | 4,3220,09 | 5,18%0,19 | 3,08%0,12 |
O61mmit
XONECTEDUH | 5 450,08 | 4,36£0,07 |4 5,1520,10 | 4,50%0, 09 | ***
KpPOBU
MMOJIb/J,
XCIIHIL 1 7 (640 11 | 2,92:0,08 [*4 3,60£0,11 | 3,10t0,10 | *
MMOJIb/JT
TPUCIAUEPUABY 1040 14 | 17720,19 2,190,05 | 1,85+0,03
KOBM, MMOJIb/TT
XCIMBIL | 4 64006 | 1,1520,017 | | 0,08 +0,01 | 1,020,02
MMOJIb/JT
Ipumeuanue: *** — pocroBepHOCTb p<0,01, **- p<0,02,

*— p<0,05, rengenuus — p>0,05

Kaxk BUIHO 13 Ta6GIUIIbI, TOBBIIEHHOE KIMHUYECKOE
CAJl cHM3MJIOCh y TTAaLIMEeHTOB 1-ii Tpynmbl Ha 33,34+1,24
MM pT. CT., win 21%, (p<0,01), moBbIllIeHHOE KIMHUYE-
ckoe OA cuusmiock Ha 20,0£0,41 MM pT. CT., uan 21%,
(p<0,01), LeneBoi1 ypoBeHb JOCTUTHYT Y 89% maleHTOB.
Y naumeHTOB 2-J¥i TpynIibl moBbilieHHOe CAJl CHU3MIOCh
Ha 30,0+0,82 mm pr. cT., unu 19%, (p<0,01), IToBpilIEHHOE
IOAL causwiock Ha 15,0+0,66 Mm prT. cT.,16%, (p<0,01),
11eJIeBO YPOBeHb JOCTUTHYT Y 83% MaljMeHTOB, UTO CBU-
JIleTelbCTBYeT O IOTEHUMPYIOIIEM TUIIOTEH3VBHOM
BAMSIHUYM KOMIUIEKCHOV IPOTPaMMbl C BK/IIOUEHUEM
KPEeMHMCTO-YTJIEKUC/IbIX BaHH M aIIUIMKaLNil Me1ouoB
3a CYUET AOIOJIHUTENbHONM BasoguiaTaliM U Pasrpy3Ku
GOJIBIIIOrO Kpyra KpOBOOOpAIleHMs, yMEeHbIIIEHUS TIpe U
noctHarpy3ku. [loBeiieHHOe nyascogoe AZl (ITAIT), KoTo-
poe MMeeT AOTOJHUTENbHOe 3HaueHMe, YMEeHBIIUIOCh Y
rnauyeHToB 1-i rpynmel Ha 18,34+0,56 MM prT. CT.,
(p<0,01), y maumenTtoB 2-i1 rpynmnsl Ha 10,0+0,4 MM pT.
cT., (p<0,01). CoriacHO OOHOBJIEHHBIM PEKOMEHAAIVSIM
TTA]], iBIsIeTCST MapKepoM ITPOSIBJIEHMS] CYOKIMHUIECKUAX
CTPYKTYPHO-(QYHKUIMOHAIbHBIX M3MEHEHMIA, BO3HMKAIO-
mux Ha (oHe nosbiieHHOro AJl B cocyzax, a 1o pesyiib-
TaraM @peMMHIeMCKOT0 MCCAeoBaHMs, II0KasaTeleM
SKECTKOCTM COCYZIOB M He MeHee 3HAUMMBIM IPeIUKTO-
pPOM cepIiedyHO-cocyaucToro pucka, uem CAIL u JATT [21].

IosbimeHHast YCC ymeHbmmuaach y 57,15% namu-
€HTOB OCHOBHO} rpynmsl Ha 20,0%0,74 yao/mMuH., win
24%, (p<0,01), yTo yKa3pIBaeT Ha OTCYTCTBUE PA3BUTUS
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CMMIITOMAaTMUYEeCKO TaxuKapAuu, Ojaromapst paccra-
HOBKe Mpoleyp 110 BpeMeHU: B ITepBYI0 NTOJIOBUHY JHS
— KPeMHUCTO-YTIeKMC/Ible BAHHBI, BO BTOPYIO — aIlIlIu-
Kaluy mejoujoB. Y NalUMeHTOB TPYIIbl CPaBHEHMUS
nosbiieHHas1 YCC ymenbmmnacek Ha 18,0%0,33 ya/muH.,
win 22% (p<0,01), 4TO MOATBEPXKAAET 3HAUMMOE U 10C-

TOBEPHO BaroToHm4yeckoe ,E[ef;lCTBMe KPpeMHUCTO-
YIJIEKMUCIbIX BaAHH.
MHHOBalMOHHAsI KOMILIEKCHas mnporpaMma C

BK/IIOUEHMEM KDEMHMCTO-YIIEKUCAbIX BaHH U alIlIn-
Kaluii TeJ0MI0B, CHIDKaAa KOHEUHO-CUCMOIUYecKull
pasmep (KCP) y 53,3% mauueHToB Ha 9%, (p<0,01),
yMeHbIllaJla  YMEpeHHO  TOBBIIIEHHBII  KOHEUHO-
duacmonuueckuti pasmep (KOP) y 50% manueHTOB Ha
5,09%, (p<0,02). Ydapmsiii o6sem cepdya (YOC) mop,
BIMSIHMEM KOMIUIEKCHOIM IMPOrpaMMbl C BK/IIOUEHMEeM
KPEMHUCTO-YIJIEKUCBIX BaHH UM amnllIMKaluii Tejon-
OB, moBbICHICS Ha 16%, (p<0,02), Torga Kak o, BAnsI-
HMEeM KPeMHMUCTO-YIJIEKUCIbIX BaHH — TOJAbKO Ha 7%,
(p>0,05), 4YTO CBUIETENBCTBYET O MAOIMOJHUTETHLHOM
VIYULIEHUM CUCTOJMYECKON M AMACTONNUECKO (QYHK-
uuu ceppua y naumeHtoB ¢ AI' u UBC 3a cueT BK/IIOUe-
HMSI anTUIMKAlMii TeJIOUA0B B KOMIUIEKC JIeUeHMUS.

BbIsIB/IEHO TOCTOBEpHOE YMEHbILIEHUE MACChl MUO-
Kkapoa negozo xcenyoouka (MMJIDK) ¢ 282,24*1,86 r mo
265,08+2,66 T, — Ha 7%, (p<0,01) y manmeHTOB ¢ AT Kak C
KOHLIEHTPUYECKO, TaK U SKCLIEHTPUYECKON TUIEPTPO-
dbueit muokapna JOK mon BAMSIHMEM KOMIUIEKCHO TPO-
rpaMMBbl C BK/IIOYEHMEM KPEMHUCTO-YIJIEKUCTbIX BaHH U
amuIMKalyii WIOBbIX CYJbMUIHBIX TPsI3€if, YTO COIpPO-
BOXIAJIOCh YITyUIlIeHVIeM KPOBOCHAGKEHST MMOKap/a, TI0
nmanHbiM DKT 1 DXOKT-ucciemoBanmii. 910 06yC/IOBIEHO
JIOCTOBEPHBIM M 3HAYMMBIM TMIIOTEH3MBHBIM ¥ OPTaHO-
MMPOTEKTUBHBIM BJIMSIHMEM II€JIOTO KOMILIEKCA JIeUeOHBIX
MIPUPOIHBIX U MTPedOPMUPOBAHHBIX GU3UUECKUX (HAKTO-
POB Ha IOKa3saTenu HeliporymopaabHoii peryasuyy Al ¢
6J1arOIIPUSITHOMN ITepecTpOoiiKoii LIeHTpaabHO U repude-
puuecKkoi reMoguHaMuKu. 1o BAMSHMEM TOJIBKO KpeM-
HUCTO-YITIEKMUCJIBIX BaHH TOCTOBEPHOM TMHAMMUKM IOKa-
3aTesist MMJDK BbISIBJIEHO He GbLIO.

TakuM o6pa3oM, KOMIUIEKCHas IIporpaMma C
BK/IIOUEHMEM KDEMHMCTO-YIIEKUCAbIX BaHH U alIlIn-
KalMii MJIOBBIX CYy/b(MUIHBIX TPsI3eii y ManymeHToB ¢ AT u
VBC okasbiBasia 60jiee BbIPaKEHHBIMU KIMHUYECKUMU
sbdertamu 1 6oee 3HAUMMBIM TUIIOTEH3UBHBIM 3¢)-
(dekTOM, 3a CyeT TOTEHIMPYIOIIEH Ba3ogMIATAIINMN,
6e3 pasBUTUSI OTPUIIATENbHBIX OaibHEOPeaKiMii B BU-
Ile TaxuMKapauu, 6arogapst ONTUMAIbHOM PACCTaHOBKE
BO BpeMeHM Jieue6HbIX (hu3nyeckux hakTopoB, Cocoo-
CTBOBJIA GOJIbIIIEMY YMEHBIIIEHUIO MOKA3aTeNs <«KeCT-
KOCTM COCYJIOB», TOPMOSKEHUIO JaJbHeIero mporpec-
CUPOBAHMSI CTPYKTYPHO-(PYHKIMOHATBHBIX HAPYLIEHUIT
COCYJIOB M CHVDKEHUIO CepIeYHO-COCYIUCTOrO PUCKA.

[IpMeHeHMe KOMILIEKCHOJ MpPOrpaMMbl C BKIIIO-
yeHMeM 6aabHeo-KIMMaTohakToOpoB OKa3biBaJo [0-
TOJTHUTEbHOe TIO3UTUMBHOE BIMSIHME Ha JUIIMIHBIN
CIIeKTP KPOBU, UYTO MPOSIBJSJIOCh B AOCTOBEPHOM CHU-
SKEHUYM TIOBBINIEHHOTO OOIIEro XOoJecTepuHa KPOBU Y
83,3% 6osbHBIX HA 20%, (p<0,01), HOCTOBEpPHOM CHIKE-
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Huu noBbiieHHoro XCJIITHIT wa 21%, (p<0,01), yTto mo-
3BOJISIET TOJYYUTDh [IOIOJTHUTEIbHOE CHIDKEHME pUCKa
o61teit cMepTHOCTM. OTMEUEHO TOCTOBEPHOE CHUKEHE
roBbitieHHOro ypoBHst TT' kpoBu Ha 16%, (p<0,01) y 50%
naiueHToB ¢ ATl u UBC. [JocToBepHOE MOBBIIIEHUN
ypoBHsa XCJITIBIT Ha 14%, (p<0,01) cBMIETE/IBCTBOBAIO
06 ONTMMM3ALUY aHTUOKCUIAHTHOM 3alUThl OpraHm3-
Ma, MTOBBIIIEHUIM pe3epBHBIX BO3MOXKHOCTEl opraHmn3Ma
M YMEHbIIEHUY TPOSIBJIEHUI UIIEeMUUYECKON OuUcHyHK-
UMY MMOKapAa, CTUMY/ISILIUY 3DdeKTa «IIpeKOHINULINO-
HUPOBaHUsI». IIpyMeHeHMe TOJNbKO OOIIMX KPEMHUCTO-
YIJIEKUCIbIX BAHH MPUBOIWIO K CHMUKEHUIO TTOBBIIIEH-
HOTO YPOBHSI OOIEro XOoJecTepuMHa KPOBU TOIBKO Y
54,5% nanuenToB ¢ AT' u UBC Ha 13%, (p<0,01), cHmske-
HUIO TIOBBILIEHHOTO YPOBHSI X0/lecmepuHa Aunonpomeu-
Ho8 Hu3kol nnomxocmu (XCJIITHIT) Ha 14%, (p<0,01), uTo
MO3BOJISUIO CHU3UTDH PUCK 0OIIeli CMepTHOCTM M puUCKa
passutus VIBC y mosoBuHbI 601bHBIX AT’ TOIBKO Ha 13%
u 14%, COOTBETCTBEHHO, HO OKa3bIBAJIO HEJOCTAaTOUHOE
BIMSIHME HA aHTUOKCUIAHTHYIO 3al[UTy U pe3epBHbIe
BO3MOXXHOCTM OpTraHu3Ma, YTO MPOSIBJISVIOCH B HEJIOCTO-
BEPHOM TIOBBIIIEHUM X0JleCmepuHa JunonpomeuHos 8bl-
cokoti nromnocmu (XCJIIBIT) (p>0,1).

ToBbIIIEHHbI/ YPOBEeHb (GUOPUHOreHa KPOBU OOC-
TOBepHO CHU3WICS y nanyeHToB Al' 1 UBC nop, BniusiHu-
eM OOUIMX KPEeMHMUCTO-YIJIEKUCAbIX BaHH Ha 23,66%,
(p<0,01), mogx, BAUSIHMEM KPEMHMUCTO-YIJIEKUCIbIX BaHH
M anIIMKaluuii WIOBBIX CyabGUIHBIX Tpsideit Ha 15,18%,
(p<0,01), yTo yKaspiBaeT Ha AOCTOBEpPHOE aHTHUarpera-
LIMOHHOE [IeiCTBMe BAaHH U COXpPaHEHMe TO3UTUBHOTO
BJIMSIHMS HA PEOJIOTMYECKYe CBOICTBA KPOBU U OTCYTCT-
BuM 3ddeKrra rUmokoaryasuum, MPUCYILIEro JIeYeHUIO
anrMkauysiMu nenaounos. [To Bceit BUOAMMOCTH, TIpe[-
BapUTeNbHOE WUCIIONb30BaHME KPEMHMUCTO-YIIEKUCITBIX
BaHH Iepe, anruIMKauyusMyu T03BOJSIeT MpenyrnpeauTb
BO3MOXXHYIO TUIIOKOATY/ISILIUM KPOBM, UYTO Upe3BbIUaifHO
BXKHO TIpM JIeUeHUM TIal[MeHTOB C CepAevHo-
COCYAUCTBIMM 3260/IeBaHUSIMM, MMEIOUIMX IOBBIIIEH-
HBIii PUCK TPOMOB0IMOOINUECKUX OCIOKHEHMIA.

PesynbTaThl paHee NPOBeEHHBIX UCCIeL0BaHMIA [1-
3,5-10,12,15-20] moxasanu 3¢ peKTMBHOCTb HeMeIMKa-
MEHTO3HBIX TEXHOJIOTUI B jledeHuM mnaumeHToB ¢ Al' u
VBC. Anminkanyuy uioBoi cyabGUIHOM T3y Py Ipu-
MEHEH)M y NAlMEeHTOB C HeTsoKeslov Al' Ha BOPOTHUKO-
BYI0 0671acTh, Temieparypoit 38°C, cuwkamu CAJl Ha 10-
15 MM pr. ct., AL — Ha 5-10 MM pT. cT., ypeskanu YCC B
TIOKOE U UMeM TEeHAEHIMIO K YMEHbIIEHNIO CEPIEUHOTO
MHJEeKca, YAy4Ilaay BeHO3HO OTTOK B GacceifHe MO3BO-
HOYHBIX apTepuil, HO TUTIOTEeH3UBHBIN 3PHEKT U TI03U-
TUBHbIE M3MEHEHMS] TeMOJMHaAMUKMA OTMeYaauCh TOJIbKO
Yy HalMeHTOB C TMIIePKUMHeTUUEeCKUM TUIIOM TeMOJMHa-
MWKH, TIPU TUTIOKMHETHUECKOM TUIIE — He OKa3bIBaIM
nosoxkutenbHoro sddexra. Vcrmonb3oBaHue y maryeH-
TOB Al' anmmmMKaumii meoug0B BBICOKMX TeMIlepaTyp —
44°C, oka3bplBa/IM HeOIarompusiTHble peakiuud B BULE
OTPULIATENIbHON T1epecTpoiKY TeMOAVHAMMKIU: Pe3KOTo
TOBBIIIEHMST YPOBHSI AJl ¢ HapacTaHueM OOILero rnepu-
(bepuueckoro CoCyamucToro CONPOTUBIIEHMS], BIUIOTh MO
CHVKEHMST MO3TOBOTO KPOBOOOpaIeHusI.
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[puMeHeHMe aNIUIMKALMi TEeJOUAO0B Ha peduiek-
TOPHO-CETMeHTapHble 30HbI MEKJIOTATOYHOI 0671acTH,
Temriepatypoii 22-25°C B KOMILIEKCE C HU3KOUYACTOTHOM
MarHuToTepanueri ot amnmnapara Iloatoc-2 ¢ MarHUTHOM
mugykuyei 30 MTa u yactoToit 25 T 1 o6UMMM cepo-
BOJOPOAHBIMM BaHHaMM, TeMIiepatypoi 36°C y mamu-
eHToB ¢ UBC, cteHokapaueii HanpspkeHus [-11 ©K c co-
MMyTCTBYIOLIE [OopcomaTtueif, OKa3blBaJ0 AaHTUAHTU-
HaJIbHBIN, KapauoTpoduueckoe [eiicTBue, OGyaromaps
YIYULIEHUIO 3JIEKTPOJIMTHO-06MEHHBIX (Hecreluduue-
CKMX) MPOIECCOB B MUOKap/ie, yMEHbBIIAIO0 MOTPeOGHOCTh
MMOKapaa B KUCIOpoae Ipu (Gpusnueckoit Harpysku u
MOBBIIIATIO (U3UYECKYI0 PabOTOCIIOCOOHOCTh, OJHAKO
UCMOJIb30BaHye TeNOMI0B HU3KOI TeMmeparypel 22-
25°C, obnamano HEeBBICOKON KIMHUYECKO 3(deKTus-
HOCTbI0. ATIUIMKAIMM TOPOSAHBIX Tpsi3eit Ha 06JacTh
HVDKHUX KOHEYHOCTEN 110 TUITY «CaIlor», TeEMIIepaTypoii
36°-38°C y manueHTOB ¢ Al' M1 0CTe0apTpO30M, OKa3bl-
Ba/IX MTO3UTUBHOE BO3JeICTBME Ha LIeHTPaJIbHYIO U Ile-
pudepuUecKkylo reMoaMHAMUKY, GU3NUYECKYI0 PaboTO-
CITIOCOGHOCTh, aHTUOKCUIAHTHYIO cuctemy (ITOJI-AO3),
JIMTIUAHBIA CIIEKTP KPOBMU, TCUXOJOTUYECKUII CTATyC U
KayueCcTBO XKM3HMU MalMEeHTOB, HO TPOTUBOIIOKA3aHO IPU
AT oueHb BBICOKOTO pPHUCKA Pa3BUTUSI CEpPIEYHO-
COCYIMCTBIX OCJIOKHEeHMI ¢ comryTcTByromieilr UBC.

IMpennaraemast KOMILIEKCHAsI TIporpaMma C BKITIO-
YyeHMeM OOIIMX KPeMHMCTO-YIJIEKUCIbIX BAHH U aIlIlIn-
Kaluit WIOBbIX cyabGUIHBIX Tpsideit MHOMbbepeHTHO
TeMIIepaTypbl Ha OTAAJEHHbIEe OT CcepAla o6aacTu, Ha
06/1acTh HMKHMX KOHEUYHOCTE I[O3BOJIWIA CHU3SUTH
noBbiieHHoe CAIl Ha 33,34%0,82 u [OAIl Ha
20,0%0,41 mm pT. cT., (p<0,01) ¢ FOCTIOKEHMEM 11€7IeBOTO
YpoBHS y 89% mManueHTOB, COOTBETCTBEHHO. [IpMMmeHe-
Hye y nauyeHToB AI' 1 IBC KpeMHUCTO-YIIeKMUCIbIX
BaHH MpuBOAMIIO K cHpkeHuto CAJl Ha 30,0%1,24 MM pT.
ct., (p<0,01) u JAJ Ha 15,0+0,66 mm pr. cT., (p<0,01) c
IOCTV>KEHMEM 1eJIeBOTO YPOBHS y 83% malyieHTOoB, CO-
OTBeTCTBeHHO. [locToBepHoe cHMkeHue IIAJl cBune-
TeJNbCTBYET O MOTEHIMPYIOIEeM TMIIOTEeH3MBHOM BJIMSI-
HMM KOMIUIEKCHOJ IpOrpaMmbl, ee BbICOKOI 3ddek-
TUBHOCTM ¥ CHVDKEHMM PUCKA Pa3sBUTUS CepHeYHO-
COCYAMCTBIX OCJIOKHEHMIT Y OOJBIIETO KOINYECTBA Ta-
IIMEHTOB 3a cueT J06aBaeHNs anIMKALINii TTeJIOUIOB.

Ilo paHHBIM MCC/IegOBaHMS ONTARGET /
TRANSCEND nospiienHasi YCC accoummupoBaHa C IO-
BBILIEHHBIM DMCKOM CepJEeYHO-COCYIMUCTBIX MCXOL0B
ripu cpeguux 3HaueHusix YCC 75-80 yu/MuH. y rammeH-
TOB BBICOKOT'O C€pPAEYHO-COCYAMUCTOTO PUCKA, 38 UCKIIIO-
YeHMeM MHCY/bTa [22].

ITporpamma c BKJIIOUEHMEM KPEeMHUCTO-
VIJIEKUCIBIX BaHH M alllUIMKaluii neaounoB nHandde-
PEHTHOI TeMIlepaTypbl Ha OTAAJIeHHbIE OT Cep/ilia 30HbI
y MalyeHTOB OYeHb BBICOKOTO PUCKA CHMsKala IMOBbI-
meHnyo YCC nHa 27%, (p<0,01), 4TO CBUIETENBCTBYET O
CHMKEHMM PUCKA CepAeYHO-COCYIMUCThIX UCXOMOB Yy Ma-
umeHtoB ¢ Al' m MBC. KommiekcHasi Iporpamma cC
BK/IIOUEHMEM KPEeMHMCTO-YIJeKMUCAbIX BaHH U amllIu-
Kaluit UIOBBIX CYyTbGUIHBIX TPS3eil, He yXyaliana peo-
JIOTMYeCcKye CBOJCTBAa KPOBM, IO-BUAMMOMY, 3a CUeT
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NpeABapUTETbHOTO MCIIO/Ib30BaHMS KPeMHUCTO-
YIJIEKUCIIBIX BaHH, CHIDKAIOIIMX IOBBIILIEHHYIO0 arpera-
LIMI0 TPOMOOLITOB B KPOBM, UTO IO3BOJISIET PACIIMPUTD
BO3MOJKHOCTY ee NpMMEeHEHMS Y NalMeHTOB C ceprey-
HO-COCYIVICTBIMM 3260IeBaHUSIMY, UMEIOIIMMHU KpaiiHe
BBICOKMIi PUCK TPOMOOIMOOIMUECKUX OCTIOKHEHMIA.
[IprMeHeHMe KOMIUIEKCHOI MPOrpaMMbl C BKIIIOUe-
HJEM MCKYCCTBEHHBIX KDEMHMCTO-YITIEKVC/IbIX BaHH U arl-
TUIMKALIMI WIOBBIX CY/Ib(MAHBIX Ipsizeil y manyeHToB ¢ Al
OuYeHb BBICOKOTO pucKa ¢ accoryyupoBaHHovi BC BbICOKO-
3¢bdexTMBHO B NeueHuM, peabuanTaMM U Mpoduiak-
TMKe, Gnaromapsi MOTEHUMPYIOLUIEMY [eMCTBUIO IPU-
POIHBIX U IpeopMUPOBaHHBIX GU3NUecKMUX GaKkTOpPOB,
SIBJISIIOILMXCST HOCUTeNSIMU 9Hepruy. CIOXKHbIe XMMUye-
CKMe npeobpa3oBaHMsi B TOMEOCTATUYECKUX CUCTEMAX B
KOHEYHOM MTOre IepecTpauBaloT DeTyIsSITOpHble CUC-
TeMbl M ONTMMM3UDYIOT caHoreHe3. BoccTaHOBeHMe
(GYHKUMOHAIBHBIX Pe3epBOB OPraHM3Ma, 3a CUeT aKTH-
BallMY YHIOTEHHBIX OMOPETYISITOPOB, MPOUCXOIUT TIPU
OTCYTCTBMM SIBJIEHUII Taxuduiakcuy, aniepruieckux,
TOKCMYECKUX U JIPYIUX MOOGOUYHBbIX 3(PGhEeKTOB, CBOIICT-
BEHHBIX MeJMKaMeHTO3HO} Tepamnuy, 4TO I03BOJsIeT
MOBBICUTD NPUBEPIKEHHOCTb MalIeHTOB K IIPOBOAVIMO-
My jedyeHMIO. IIpyMMeHeHMe KOMIUIEKCHOI TeXHOJIOTMU C
BK/IIOUEHVEM  UCKYCCTBEHHBIX KPEMHMCTO-YIVIEKMCTIBIX
BaHH M alIUIMKalMii WIOBBIX CYIb(QUAHBIX IPsi3eil Ha OTHA-
JIEHHBIE OT CepAlia 30HbI — 00J1aCTh HIDKHMX KOHEYHOCTE,
OKa3blBaeT KOPPUTHpYIOIlee HeiicTBMe Ha Takue (akTo-
pbl pUCKA Da3sBUTUSL CePIEYHO-COCYIMUCTBIX OCJIOKHE-
HUMIA U CMEpPTHOCTM, KaK MOBBbIIIeHHBI ypoBeHb CA]l,
HOAJI, n UCC, noBeIlIeHHbIN ypoBeHb [TA]l, IBASIOMMXCS
MpeIVKTOpaMy TIOpakeHMs COCYIMCTOTO pyciia, 0OIero
xonectepuHa 1 XCJITTHII, TpurauiiepuaoB, CHUsKeHHbIN
ypoBeHb XCJITIBII, mokasaTeseii Koaryasiuyu KpOBH,
YTO IOBBILIAET IPUBEPIKEHHOCTD UX K JIEUEHUIO.
KomruiekcHast mporpaMma € BKJIIOUEHMEM — UICKYCCT-
BEHHO IIPUTOTOBJIEHHBIX KPEMHMCTO-YIVIEKUCTbIX BaHH MU
anIuIMKaluii WIOBBIX CyMbGUIHBIX Tpsi3eit uHOMbdepeHT-
HOJl TeMIepaTypsl Ha 00JacTb HIDKHMX KOHEUYHOCTEN, IO
CpaBHEHMIO C TIpUMMEHEHMEeM TOJIbKO KpPEMHUCTO-
YIJIEKUCIIbIX BaHH y nauyeHToB ¢ Al III cragum, 1-3 crene-
HM, OYEeHb BBICOKOTO pycka pasButus CCO 1 cMepTHOCTU C
accormypoBanHoit MIBC,  sBsieTcsl BbICOKO3((EKTUBHOM
IIPOrPaMMOVi BOCCTAHOBUTEIBHOIO JIeUeHMsl, IIOCKOJIbKY
okasbiBaeT 6osee 3P PEeKTUBHOE CHIMKEHME TOBBIIIEH-
HbiX ypoBHeit CAI, OAI, IMAI u YCC y 6osbIiero
KOJIMUECTBA MMALMEeHTOB, CIOCOOCTBYET GOJIBLIEMY perpec-
Cy TIOpaskeHMi1 opraHoB, o0yciaoBieHHbIX Al (cepme,
COoCyIbl, TIOUKM). DTU JaHHbIE IO3BOJISIIOT OBOPUTH O
CHYDKEHMY OOIIero pycKa pPasBUTHSI CepIeYHO-COCYIVCTBIX
OCJIOXKHEHWI! ¥ CMEePTHOCTH, YITyqlIeHUY JabHeILero mpo-
THO3a 3a00JIeBaHVISL, IOBBIIIEHUYM SHEPTeTUYECKUX WU
aJanTalMOHHbBIX BO3MOXXHOCTEl OpraHu3ma.
3akmnroueHue. IlosiyueHHbIe pe3yabTaThl KIMHUYE-
CKOTO MCC/IeJOBaHMS TO3BOJISIIOT CAENaTh BBIBOA O JO-
Ka3aHHOM IOBBILIEHUY KIMHIYecKoi 3bdeKTUBHOCTU Y
MAIUMEHTOB C CePIeYHO-COCYIMUCTHIMU 3a60/I€BAHUSIMMU
TI0J1, BAMSIHMEM KOMIUIEKCHOJ TPOrpaMMBbl C BKIIHOUEHVEM
VICKYCCTBEHHO IIPUTOTOBJIEHHBIX KPEMHUCTO-YT/IEKMACIBIX
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BaHH ¥ amIUIMKaLMii WIOBBIX CyIb(PUIOHBIX Ipsizeit MHOMb-
(bepeHTHOI1 TeMITEpaTyphbl HA 06/IACTh HIDKHMX KOHEUHOCTE
U, TIO3BOJISIIOT C YCIIEXOM IIPUMEHSITh Y HIMPOKOTO KOH-
TUHTEHTA MaIeHTOB ¢ Al' oueHb BBICOKOTO CEpIeYHO-
COCYAMCTOTO pMcKa ¢ accoumupoBaHHoit MBC, cTeHo-
kapaueit HanpspkeHust [-111 OK.
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METO/IbI OBPABOTKU OIIEPAIIIOHHOTI'O I10JI
(0030p IMTEPATYPHI)

A.M. MOPO3O0B, O.B. I[IEJIbTUXWHA, A.H. ITIMYYTOBA, 10.E. MMUHAKOBA, I1.I'. [TIPOTYEHKO
Teepckoli zocydapcmaenHbili MeduyuHckuii ynusepcumem, yn. Cosemckas, 0. 4, 2. Teepw, 170100, Poccus

Annotanms. Ilens uccnedoéanusi: BbISIBUTH cTelleHb 3(GGeKTMBHOCTY NPYMEHSIEMBIX B HaCTOsIIee BpeMsI METOLOB 00paboTKYU
OIEePaIMOHHOTO TOJsl. 3afayaMy MCCAeNOBaHMs SIBISETCS OLlEHKA MX TOJIOKUTETbHBIX M OTPULATENbHBIX KayecTB; UCCIEIOBAHME
MoC/IeIHMX pa3paboToK B AaHHOM chepe. Mamepuanst u menodst ucciedo8aHus: KOMIVISIVSL COBPEMEHHBIX POCCUICKUX U UHO-
CTPAHHBIX JTUTEPATYPHBIX VICTOYHMKOB, a TAKKe MOCIeIHUX HAYYHBIX paboT B 06JIaCTM COBPEMEHHOI aCeNTUKM U aHTUCENITUKN. Pe-
3y/bmamel u ux o6cyxcdeHue: B HaCTOsILee BpeMsl TOATOTOBKA OMEPAIVIOHHOTO I0JIS K OIePaTMBHOMY BMeIIaTeIbCTBY IIPeCTaBlIeHa
4 sranamu. JlaHHasi METO/IMKA SIBJISIETCS] YHMBEPCATBHOM ¥ B Pa3HBIX CJIYYAsSX OTIMYAETCS TOIBKO IPVMeHsSIeMbIM JIe3VHOUIMPYIomMUM
MIpenapaToM, KOTOPbI/ MOXXET OTHOCUTHCSI K OTHOM M3 CIeAYIONMX TPYII aHTUCENTHUUECKUX CPELCTB: FaloreHbl M TaJloreHCoepiKa-
e COeVIHEHUS], COMIY MeTa/lIOB, JeTePreHThl, KPaCUTeNM, OKUCIIUTENM, KUCTIOTBI U 1e/I04M, CIIMPTHI M anbAeruisl U Apyrue. B co-
BPEMEHHOI XUPYPrUUeCcKoil MPaKTUKe MMUPOKO PACIPOCTPAHEHO MPUMEHEHMe TaKMX aHTUCENTUYECKMUX CPEICTB KaK MOBUAOH-HOMI,
OPW/ITMAHTOBBII 3€/IEHDIA, STUIOBBII, TPOIMIOBBIN M M30MPONMIOBbIN CIIUPTHI, XITOPTEKCUIVH, JerMULNL. Kakaplit 13 Bblenepe-
YMCJIEHHBIX TIPerapaToB XapaKTepu3yeTcs IMPOKUM CIIEKTPOM GaKTePULIMIHOI aKTUMBHOCTU. HeKOTOpbIe BelecTBa MPOSIBIISIIOT MPO-
TUBOBUPYCHOE U QyHrMUMOHOe AeficTBMe. OfHAKO, HAIMYME PSIAA OTPULIATENbHBIX MTOG0UHBIX 3((HEKTOB OrpaHUUMBAET IPUMEHEHMe
JTAHHBIX aHTYUCENTUYECKUX CpelCcTB. PasBuTne hapMaKoIoruy, XMMMUM M HAHOTEXHOJIOTHUI CITIOCOOGCTBOBAIO 3HAYNTEIBHOMY ITPOJBU-
KeHVIO B 06y1acTy pa3paboTKy U MpMMeHeHMsT HOBBIX aHTMCENTHYECKUX IIPelapaToB B XMPYPIUYecKoii paKkTuKe. B HacTosIImit Mo-
MEHT aKTUMBHO VCIIONb3YIOTCS KOMOVHMPOBAHHbIE aHTUCEIITHKY, UTO MO3BOJISET CKPBITh OTpULaTeIbHble 3)(EKTh BXOASIUINX B UX
COCTaB KOMIIOHEHTOB. BenéTcs u3yueHne BO3MOKHOCTM NMPYMEHEHNS B KaUecTBe aHTMCEIITMKOB HAHOUACTuUl cepe6pa, MOHOOKCHIA
a30Ta, pa3pabaThIBAIOTCS MTOIMMEPHbIe MEIULIMHCKME TUIEHKHU. Bbl600sl: Ha CeroqHSNIHMIT TeHb MpobieMa MPOOMIAKTUKY PA3BUTHUS
MOC/IE0TIEPALIMOHHOM MHOEKLINHM, BbI3BAHHOM XMPYPTMUECKMM BMEIIATETbCTBOM, OCTAETCS aKTya bHO. VICIIOMb3yeMble B HACTOSIIUI
MOMEHT aHTMCEINTUYECKVEe CPeICTBA IPeACTaBIeHbI IIVPOKUM CIIEKTPOM XMMMUUECKUX COeIMHEHMIT M 06/IafaioT PSIIOM MOTOXKUTEIb-
HBIX M OTPULIATENIbHBIX XapaKTepUCTUK. BOIpoc co3aHms aHTUCENITMYECKOTO Mpenapara, XapaKTepu3yoIlerocst OTCyTCTBMeM Heba-
TONIPYSITHBIX ITO60YHBIX 3 eKTOoB, TOIKAeT Ha IIOVMCK HOBBIX CPEZCTB M MeTOJ0B 06paboTKY OIepalyiOHHOTO 10U [IepCIIeKTYBHBIMU
HaInpaBJIeHUsIMM SIBISIOTCS. U3ydeHMe BO3MOKHOCTY IIPMMeHeHNs] HAaHOYACTHLL, M3yUeHMe CBOJICTB ¥ KaueCTB ITOJMMePHBIX IJIEHOK U
Ipyrue, HO COXpaHseTcs MpobiieMa BBeIeHVsI HOBEJMIIMX pa3paboTOK B MEIUIIVHCKYIO IPAKTHUKY.

KiroueBble c/I0Ba: aHTUCENTHKE, ACETITHKA, OTIEPALIMOHHOE T0Jie, aHTUCENITUYECKUE CPEICTBA.

OPERATING FIELD PROCESSING METHODS
(literature review)

A.M. MOROZOV, O.V. PEL'TIHINA, A.N. PICHUGOVA, J. E. MINAKOVA, I. G. PROTCHENKO
Tver state medical university, Sovetskaja Str., 4, Tver, 170100, Russia

Abstract. The research purpose is to study the current operating field processing methods, their positive and negative qualities;
to investigate the latest developments in this field. Materials and methods: compilation of modern Russian and foreign literary
sources, as well as the latest scientific works in the field of modern aseptics and antiseptics. Results and their discussion: currently the
preparation of the operating field for operational intervention is presented in 4 stages. This technique is universal and in different
cases differs only the disinfectant used, which can refer to one of the following groups of antiseptic agents: halogens and halogen-
containing compounds, metal salts, detergents, dyes, oxidizers, acids and alkalis, alcohols and aldehydes andothers. In modern surgical
practice, the use of antiseptic drugs such as povidoniodine, diamond green, ethyl, propyl and isopropyl alcohols, chlorhexidine,
degmicide. Some substances are antiviral and fungicide. However, the presence of a number of negative side effects limits the use of
these antiseptic agents. The development of pharmacology, chemistry and nanotechnology has contributed to significant advances in
the development and use of new antiseptic drugs in surgical practice. At the moment, combined antiseptics are actively used, which
allows to hide the negative effects of their components. The study of the possibility of using silver nanoparticles, nitrogen monoxide as
antiseptics is being studied, and polymer medical films are being developed. Conclusions: to date, the problem of prevention of the
development of postoperative infection caused by surgery remains relevant. The antiseptic agents currently used are represented by a
wide range of chemical compounds and have a number of positive and negative characteristics. The issue of creating an antiseptic drug
characterized by the absence of adverse side effects, pushes the search for new means and methods of processing the operating field.
Promising areas are the study of the possibility of nanoparticleuse, the study of the properties and qualities of polymer films and oth-
ers, but a problem in bringing the latest developments into medical practice remains.

Keywords: antiseptics, aseptics, operating field, antiseptic agents.

BBenenmne. B HacTosiee BpemMsi OCTPO CTOUT BO- CTU 3aKMBJEHMS MOC/IEOIePalMIOHHON paHbl, yXyIlle-
MPOC MPeIOTBpaLleHNsT PA3BUTUS TIOCIE0TIEPALIMOHHO HMe COCTOSIHUSI TIALMEHTOB ¥ IMPOTrHO3a, 1O TMPUUYMHE
MHQeKIMM Yy MalyeHTOB XUPYPTUUYECKOTO ITPOGUIIS. 6aKTepPUATbHbIN OCIIOKHEHMIA, CBSI3aHHBIX C TOSIBJIEHN-
OnHOM M3 TPUYMH HEOOXOOMMOCTY pelieHus JaHHO €M aHTUOMOTUKOPE3UCTEHTHBIX IPaMOTPUIIATENbHBIX U

HpO6JIeMbI SIBJISI€TCS 3HAUUTEJIbHOE 3aMeJIeH e CKOpPOo-
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TPaMIIONIOKATEIbHBIX MITAMMOB GaKTepuaabHOi MUK-
podutopsr [12].

ITo maHHBIM OoduIManbHOI cTaTUCTKM B Poccun
€XerogHoO peructpupyertcs: ipuMepHo 30 TbIC. CydyaeB
3apaxkeHus: MHQeKUMei, CBI3aHHOM C OKa3aHMeM Me-
IULIMHCKOI MOMOILIM, Cpefy KOTOPBbIX NpumMepHOo 17%
MPUXOIUTCS HAa WHGEKIMI0, KOHTAMMHAIMUSI KOTOPOI
MPOM30IIIA B pe3y/ibTaTe XUPYPruueckoro BMelaTe b-
cTBa. J/laHHbIE MTOKAa3aTeNlM CBUIETEIbCTBYIOT O HEO06XO-
OVMOCTY TIPOBeJeHUs MPOGUIAKTUIECKUX MepOIpusi-
Tt Ha 6a3e Je4ebHbIX YUPEKAEHMIA, B YACTHOCTU B XU-
DYDPTUUYeCKUX OTIeNIeHsIX [26].

Cpeny pasiMyHBIX CPelCTB obecrieueHUs: 3MUAe-
MMOJIOTUUECKOI 6e30ITaCHOCTM Ha TePPUTOPUM Jieueo-
HBIX YUpeKIeHuit 6oJbIIoe 3HaUeHe B XUPYyPrudeckoi
MpaKkTUKe, B CBSI3U ¢ He3(DPEKTUMBHOCTHIO psa aHTHU-
OMOTMKOB B OTHOILIEHUM PE3UCTEHTHON MUKPOGIIOPHI,
OTBOAUTCSL MCIIOJIb30BaHUIO KOXXHBIX aHTUCEINTUKOB,
MpUMEHEHNE KOTOPBIX SIBISIETCS OJHUM U3 (HaKTOPOB
acernTUYHOCTM BBITIOJIHEHMSI OIEePaTMBHOTO BMellla-
TeIbCTBA U MPenyTpeXaeHns pa3BUTHSI TIOC/Ieonepaly-
oHHO¥ nHpexuym [11].

Ilenb McciiemoBaHus — BBISIBUTH CTeleHb 3¢ dek-
TUBHOCTY NIPUMMEHSIEMBIX B HACTOSIIIiee BpeMsi MeTOLOB
06paboTKM OMepaIMOHHOrO IT0JIS.

Marepuanabl ¥ MeTOAbI UccaemoBaHMs. KoMmmmis-
LM COBPEMEHHBIX POCCUIICKMX M MHOCTPAHHBIX JIATEPA-
TYPHBIX MCTOYHMKOB, a TAKKe MOCTeTHUX HAyYHbIX PabOT
B 00/1aCTM COBPEMEHHOI aCENTUKY Y aHTUCENTUKMA.

Pe3ysibTaThl M UX 00CY)KAeHMe. VcTopus pa3Bu-
TUSI ACENITUKM M AHTUCENTUKY HAvaaach 3aJl0JIro A0
TOSIBJIEHUST M HAKOIUIEHUSI TOCTATOYHOTO KOJMYECTBa
3HAHMIT 00 MHGEKIUM U MyTIX e€ pacrmpoCTpaHeHMs.
PasBuTHEe MeTOHOB 06PaGOTKM OIEpalMOHHOTO OIS,
paHeBbIX TOBEPXHOCTEN, PyK XUPypra 10 orpeaeeHHO-
ro MOMEHTa HOCWJIO 3MIMpPUYeckuii xapakrep. Cosep-
I[IeHVe OTKPBITUIT B 06JACTY MUKPOOGMOJIOTUY, U TIOSIB-
JIeH/e HOBBIX BelecTB B (hapMaleBTUYeCKOH IMPOMBIII-
JIEHHOCTM JAJI0 3HAUYUTENbHBbI TOMYOK B Pa3BUTUU
aCernTuKA U aHTUCETTTUKMA.

[lepBbIM CBOJ1 BKJIag B 3TOM HAaIlpaBJIeHUM BHEC
Wrnan ®umun 3emmernbBaiic (1818-1865 rr.). Paborast
B poagome, WN.®. 3emmesnbBaiiC MbITAJICS BbISICHUTH
MIPUYMHY BbICOKOJ JIETATbHOCTY CPeIy POKEHUI] B I1O-
cneponoBoM Iepuoge. B 1847 r. oH BbICKasaa IpeArio-
JIOKEHME O TOM, UTO IIPUUYMHOIM BBICOKOTO YPOBHS
CMEpPTHOCTHU SIBJISIIOTCSI HEMBITble PYKU CTYAEHTOB Me-
IUIIMHCKOTO YHMBEPCUTETA, MPUXOAUBIINX B POAWIIb-
HOe OT[e/ieHue M IMPOBOAMBUIMX OCMOTD IMalMeHTOK.
3eMMebBaiiC MPU3BaAJI CTYAEHTOB U BCeX PabOTHUKOB
MeIVIMHCKUX yUpeXIeHU MbITb PYKU Iepef, OCMOT-
pOM GOJIbHBIX ¥ TaKMM 06pa3oM CIIoCcO6CTBOBAJ 3HAUM-
TeJIbHOMY CHVKEHUIO YPOBHS cMepTHOCTH [19].

OCHOBOTIOJIO(KHMKOM aHTMCENTUKMA CUMUTAETCST aHT-
JUICKuiA Bpad-xupypr Ixxozed Jucrep (1827-1912rr.).
EMy mpuHazgjexxaT IOCTVsKeHMs1 B 06acTU pa3paboTKu
METOIVKM 06PaBbOTKYU PYK, OMEPAVIOHHOTO TIOJS, XUPYP-
I'MYECKUX MHCTPYMEHTOB, paHEBOJ IOBEPXHOCTH, 300PO-
BOJ KOXKM BOKDYT PaHbl M BO3[yxa ONEpalMOHHON 3%
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pacTBOpPOM KapbOJIOBO# KUCIOThI, UCIIOIb30BaHME KOTO-
povi oH npenyoxxua B 1867 r. Bnarogaps uaee k. Jiucre-
pa YypOBeHb T'HOWMHO-BOCHAJIUTENbHBIX OCIOXKHEHUN U
CMEpPTHOCTb 3HAUUTENbHO CHU3WINCH [21]. BeicTpanmBas
cucreMy 60pb0ObI ¢ paHeBoit MHbeKLMeit, JIucTep CUUTA,
YTO C TIOMOIIbIO AaHTUCENTUKY HYKHO JTOGUTHCS MOTHOI
CTEPUJIBHOCTY PaHbl 110C/Ie ONepaliOHHOTO BMeLlaTe lb-
ctBa [29]. AuTHCcenTnueckuit Meton, [I. JiucTepa GbICTPO
TIOSTYYMJT PacIpoCTpaHeHue U CIIOCOGCTBOBA AaibHe-
IIeMy Pa3BUTUIO METOMIOB MPOMUIAKTUKMA TOC/Ieonepa-
LIMOHHOM MHpEKIVN.

OpnHako, MeTo[ JIuctepa MMen psif, HeIOCTAaTKOB, B
TOM YMCjie HeM3MEHHBI pacTBOP [ijIsl IPOBeJeHNs aH-
TUCENITUYECKOI 06paboTKU. B cCOBpeMEHHOM MUpe OT
9TOJ MO3ULMM OTOLUIN, Ceifuac B pacropsbkeHMM Bpava-
XUpypra HaxXOOUTCS MHOXKECTBO aHTHUCENTUYeCKUX
cpencTB. Heo6XoaMMOCTh THIATENLHOTO MOAX0A K BbI-
60py me3MHOUIUPYIOUIMX IIpernapaToB Aas 06paboTku
OMepalyoHHOrO MoJist 00yC/IOBIeHA 6OJbIION 3HAUMMO-
CThIO COOCTBEHHOII 6aKTepUaIbHO MUKPODIOPHI KOKI
ManyeHTa B Pa3sBUTUM MMOCIEOTEPAIIVIOHHON MHGEKIN
[28].

B HacTosIiee BpeMs MOJArOTOBKAa OIEPalMOHHOTO
TOJIST K OTIEPATVIBHOMY BMEIIATEIBCTBY BKIIOUAET B ce0s
4 srana. [TepBblit 3TAl 3aKaOYaeTcs B 06pabOTKe M-
pPOKOTO TOJS OT LieHTpa K nepudepun, yuemnsis ocoboe
BHMMAaHMe KOXXHBIM CKJIaJKaM, OKOJIOITYTIOUYHOM 06Jac-
TU ¥ MYTIOYHO BOpOHKe. BTopoii pa3 koxka o6pabaThi-
BaeTCsl HeNoCpeICTBEHHO Iepes HayaloM orepainum,
mocje 06JOXKEeHUSI HeoOXOOMMOro i IPOBeIeHMS
OTIEPaTUBHOTO JOCTYIA yYacCTKa CTEPUIbHBIM GebEM.
TpeTuit ¥ 4eTBepThIii 3Tanbl 06pabOTKM MPOBOJAT [0 U
rmocsie HajoxXeHus mBoB [21]. JaHHas MeToauKa obpa-
60TKM OIepalMOHHOTO TOJIS SIBJISIeTCS YHUBEPCATbHOM
M B Pa3HBIX CIyYasiX OTIMYAETCS TOJBKO IIPYMEeHSIeMbIM
Ie3UMHGUIMPYIOIIM ITpernapaToM.

PasButie ¢apMaKkoJIOTUM U MeOULIVMHBI CIIOCOOCT-
BOBAJIO TOSIBJIEHUIO GOJIBIIOTO KOJMYECTBA aHTUCENTH-
YyeCcKkux cpencTs [4]. Ha mJaHHBIT MOMEHT BBIAESIOT He-
CKOJIBKO TPYII @HTUCENTUKOB, K KOTOPbIM OTHOCSITCSI:
raJIoreHbl ¥ TaJOTEHCOAEpsKallye COeAVMHEHUS, COJIU
MEeTalJIOB, AeTepreHTbl, KpacuTeayu, OKUCIUTENU, KU-
CJIOTBI U 1LleJI0YM, CIIMPTHI U anbaeruabl u npyrue [20].
IToMMMO BBICOKOIJ aHTUMUKPOOHOH 3bGEKTUBHOCTH,
Ie3suHbUIMPYIoIIye CpeCcTBa, IPYMEeHsIeMble B XUPyp-
TMYECKO} TPaKkTuKe, JOKHBI, OTBeUaTbh TPeOGOBAHMUSIM
6e30MacHOCTY 3[0POBbS MALIMEHTOB U MEIUIIMHCKOTO
rnepconana [7].

OIHMM U3 MepPBbIX B XUPYPTUUYECKOI IMPAKTUKE CTaJl
MIPUMEHSIThCS 5% CIIMPTOBOI pacTBop iioma. Merton, uc-
MOTb30BaHMSI JAHHOTO TIperapara Kak aHTUCeNTUUeCKO-
TO CpefiCcTBa s 06pabOTKM OTIepalyIOHHOTO TOJISl M3BeC-
TEeH Kak MeToj, wiu npaswio, duioHunkoBa-I'poccuxa,
UCIIONb3yeMblii B COBpeMeHHO MeauuyHe [10].

B xupypruyeckoit mMpakTMKe Ha OAHHBI MOMEHT
HanboJiee PaCIPOCTPAHEHHBIM SIBJISIETCSl Mpernapar Io-
BUJIOH-110. [ITaHHOE aHTUCETITUYECKOE CPEJCTBO MECTHO-
r0 JeiiCTBUS MpeCTaB/sieT KOMIUIEKC 10/la C MHEPTHBIM
HocuTeneM — noauguHuanuppoaudoHom (I1BIT). Hammuue
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MHEPTHOTO HOCUTEJSI 0becrieunMBaeT pPaBHOMEPHOE BbI-
CBOOOXKAEHME aKTMBHOTO BEIeCTBa MPY COMPUKOCHOBE-
HMM IIpeniapaTa ¢ KOKHbIMM IOKpoBamu [23].

[IpmeHeHMe MOBUIOH-IiOAa B KayeCTBe aHTUCEII-
TUYECKOTO CPe[ICTBa /ISl TPOBeIeHNsT 06paboTKM orepa-
LIMOHHOTO TMOJIT OOYCJIOBIEHO PSOOM OTIMIUTETbHBIX
XapaKTepUCTUK JAHHOTO Tpenapara. Mop obnagaeT mm-
POKMM GaKTEPULIMAHBIM JeiicTBMEM. BbI3bIBast MpyU BO3-
IeicTBUM Ha GaKTepUaIbHYI0 MUKPOGMIOPY OKMCIeHMe
HYKJIEOTU/IOB, JXUPHBIX KMUCJIOT, aMUHOKMCIIOT B MeMOpa-
Hax 6aKTepuaJbHbIX KJIETOK U IIUTO30JIbHBIX (PepPMEHTOB
JIbIXaTe/lbHO Leny, MOBUAOH-M0M, BeIET K YHUUTOXKe-
HUIO TIaTOT€HHOV MMKPOQIIOpbl. [pyrMMu BaskKHBIMU
KPUTEPUSIMU SIBJISIIOTCSI Haau4ye MPOTUBOBOCIIAIUTEb-
HOro s¢deKra y MAHHOTO IIperiapata U BO3MOXKHOCTb
KOHTPOJISI KaUecTBa MpoM3BOAMMOI 06paboTKM, BCJIEACT-
Blle XapaKTepHOTO 1iBeTa NOBUAOH-110a [4].

Ipo6iema MCTIOTb30BaHMSI TAHHOTO TTperapara 3a-
K/II0UaeTCss B OTpaHMYeHUM MpUMeHeHuUs iofa y rpymnn
JIUL, C TIOBBIIIEHHOV YYyBCTBUTENBHOCTbIO K JaHHOMY
AHTUCENTUYECKOMY CPEICTBY, (YHKI[MOHAJbHBIMM Ha-
PYLIEHUSIMM IIUTOBUIHON 3Keie3bl, AepMaTUTOM, IIO-
YeYHOll HEeHOCTaTOYHOCThIO, a TaKkKe y OGepeMeHHbIX
SKeHIIVH Y HOBOPOKA,EHHBIX AeTeii [4,24].

Hanuumne MHAMBUAYaNbHON (HU3MOIOTUUYECKOI pe-
akIMy Ha Tperaparsl fofa y psga mauueHTOB IUKTyeT
HeOoOXOIVIMOCTb MPUMEHEHUS HECKOJIbKUX TPYIIIT aHTU-
CeNnTUYECKUX IIpernapaToB B paMKaxX XUPYPrU4ecKoit
MPaKTUKMU.

IOpyruM TmpemapaToM BbI6Opa Uil MPOBEAEHUS
MpeaonepaioHHONM MOATOTOBKY KOKHBIX ITOKPOBOB B
06/1acTV  XUPYPrUYeCcKOro BMeNIATelIbCTBA SIBJISIETCS
Opuniuanmoslii 3eseHslil, TPUMEHSIeMblii B XUpyprude-
ckoi1 mpakTuke B popme 0,1-2,0% criMpTOBOTO MM BOJI-
HOTO pacTBOpa. AHAJOTMUYHO PaCCMOTPEHHOMY BbIIlIe
aQHTUCENITUYECKOMY CPEICTBY MaHHbII MpemnapaTt obia-
JlaeT BBICOKOJ GaKTepPUUMOHON aKTUBHOCTBIO B OTHO-
HIeHMM TPaMIIOJIOKUTEIbHOM M TIPaMOTPULIATENbHOI
6aKTepUATbHO MUKPOGIIOPHI.

ITpuMeHeHMe JAHHOTO Iperapara CBSI3aHO C PSIOM
HEraTMBHBIX MOOOYHBIX 3(PEKTOB, OCHOBHBIMU CpeaU
KOTOPBIX SIBJISIETCSI BO3MOXXHOCTb Pa3BUTHUS ajlyiepruye-
CKOJl peakuuy, xapaKTepusyrouieics 3yg0M U Tumepe-
MHel, U XMMUUeCKMX OKOTOB Yy JeTeii B BO3pacTe A0
roga. Kpacsiinue cBoiiCTBa OpUIIMAHTOBOTO 3€JIEHOTO,
B TIPOTMBOIIOCTABJIEHME CBOWMCTBaM IIOBUIOH-I1014,
OTHOCSITCSI K OTPULIATENbHOM XapaKTePUCTUKe TaHHOTO
rpernapara BCIeICTBYE BBICOKOM YCTONYMBOCTY Kpacu-
Tend [2].

[lInpokoe pacrpocTpaHeHWe B COBPEMEHHON Me-
IUIIVHE TIOMYYWIX STWJIOBBI CIOUPT M CIMPTOCOAEP-
KalllMe aHTUCeNTUKU. JlaHHas Tpymma aHTUCeNThYe-
CKMX CPeJICTB, BBUIY MX pas[pakalollero IeiCcTBUS U
Croco6HOCTM K abcopbumm, MpUMeHsIeTcsl mpeumylie-
CTBEHHO CpeJy B3pocCjaoro HaceneHus [5]. B xupypruue-
CKOI1 IpaKkTUKe [Ji MPOoBefeHUs] aHTUCENITUUECKUX Me-
POTIPUSITUIL, B TOM UKC/Ie IpU 00paboTKe orepaiMoH-
HOTO TIOJISI, IMUi08blll cnupm UcHoJib3yetcs B Buze 40-
70% pacTBopa. bakTepuiugHoe OeiicTBME 3TaHOJA OC-
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HOBaHO Ha afcopOLMy BOIbI MOJIEKYJION CIIMpTa U3 6ak-
TepUabHOI KJIETKM, YTO BbI3HIBAET KOATY/SIIMIO Oes-
KOB ¥ rubeab MMUKpPOOPraHM3Ma. YCTAaHOBJIEHO TaKkkKe
MPOTUBOBUPYCHOE BIMSIHME TIpenapara [7].

K rpymme cnupTocomepsKalyux aHTUCENTUIECKUX
CPeJCTB OTHOCSIT TaKKe MperapaThl NPonui0802z0 v u3o-
nponunoeoz0 CIUPTOB. AHTUCENITMYECKME CPeICTBa Ha
OCHOBE 3TUX BeNIeCTB 06alal0T MeHee BbIPaXKEHHOI
MIPOTUBOBUPYCHOM aKTUMBHOCTbIO. B OT/IMuMe OT 3TUIIO-
BOTO CITMPTA TPOIAHOJI ¥ M30IPOIIAHOT HEAKTUBHbI MU
MaJIOaKTUMBHbI B oTHomeHun PHK-comepxkammx BuUpy-
coB. BakTepuiiuaHoe meiicTBue JaHHbIE BelecTBa Mpo-
SIBJISIIOT TIpY 6oJiee HU3KUX KOHIeHTpauusx (30%).

OIHMM 3 TJIaBHBIX MTPEMMYIIECTB UCTI0Ib30BaHUS
CIIMpTOCOAEP KAIIUX AHTUCEIITUYEeCKUX IpernapaToB
SIBJISIETCS YCUJIeHWe UX GaKTepULUIHOM M TTPOTMBOBMU-
DPYCHOJ1 aKTMBHOCTY NMPU KOMOMHMPOBAHMUM C TIperapa-
TaMM IPYTUX IPYIII aHTUCEIITUKOB [16].

Bosnbllioe 3HaueHue B COOMIOAEHNUM aCeNTUUHBIX
YCJIOBUI TIpU TPOBEIEHUM XUPYPIrUMUeCcKOro BMeIla-
TEbCTBA OTBOAUTCS MIPUMEHEHMIO X10p2eKCcUduHa. J1aH-
HOe BellleCTBO OTHOCUTCSI K IIPOM3BOLHBIM OMTYaHMUIA U
OTHOCUTCSI K TPYIIIIe aHTUCENTUKOB-IEeTePreHToB. I1o-
JIOKUTENbHBIMM ~ XapakTepPUCTUKAMM  OMUCHIBAEMOTO
AQHTUCETNTUYECKOTO TIpernapara SBISIOTCS IIUPOKUit
CIeKTp 6aKTepULMIHOTO M QYHTULIMIHOTO NeiiCTBUS, a
TaKkKe COXpaHeHMe XMMMUYECKOil aKTMBHOCTYU XJIOPTeK-
CUAVHA IPU KOHTaKTe C 6M0NI0rMYecKMMM CybCcTpaTamMu.
AHTuOaKTepMasbHOE ¥ MPOTUBOIPUOKOBOE MeiiCTBUE
OCHOBAaHO Ha W3MEHEHUM CBOMCTB OMOJOTUYECKOit
MeMOpaHbl 3a CUET Ae3arperanuu JUIOIMPOTEUHOB C
MOC/AeAyIONMM HapylleHMeM YPOBHS OCMOTUYECKOro
JaBjieHust 1 rubenyu GakTepuanbHOi MuKpodaopsl. Ha
JaHHbI/I MOMEHT XJIOPTeKCUAMH SIBSIETCS ONHUM U3
CaMbIX PaCIpPOCTPAHEHHBIX AHTUCEIITUYECKUX CPEJNCTB,
MCIIO/Ib3YEMBIX B XUPYPTUUECKOIi MPAaKTUKe, YTO 06BSIC-
HSIETCSI ero BbICOKOM 3(deKTMBHOCThIO M HU3KOII Yac-
TOTOJt BOSHMKHOBEHMSI HeraTuBHbIX 3¢pdexTos [11].

B peaxux ciyuyasx mpuMeHeHue JaHHOTO Mpernapa-
Ta COMPOBOXZAETCS Pa3sBUTHEM auleprUyeckoil peax-
LIMM, TIPOSIBJISIIONIECS 3y/IOM ¥ TTOKPacCHeHVeM yJyacTKa
Koxu [20].

K rpyrine meTepreHTOB TakKe OTHOCUTCS BOIHBIN
pacTBop dezmuyuda. [JaHHBIN MpernapaT MOMUMO OaKTe-
PULIMIHOTO ¥ TPOTMBOBUPYCHOTO MECTBMS, MO Mexa-
HM3MY AHaJOTMYHOTO [EeMCTBUIO XJIOPTeKCUANHA, OKa-
3bIBAET MECTHOE aHTUTOKCUUECKOEe MeiCTBME MPU CBSI-
3bIBAaHUY CTA(QUIOKOKKOBOTO TOKCHHA [9)].

PaccMOTpeHHbIe BbIllle aHTUCENTUYECKME CPENCT-
Ba, MIOMMMO TIOJIOKUTEJbHBIX XapaKTepuCTUK, obaasa-
0T PSALOM HeOJIaronpusTHbIX MOOOUHBIX 3(deKTOoB.
PasButiue (apmakogorMu, XMMMUM Y HAHOTEXHOJIOTMIA
CIIOCOGCTBOBAIO 3HAUMTEIBHOMY IMPOIBIKEHUIO B 00-
JacTv pa3paboTKy U MpUMeHeHMST HOBBIX aHTUCEIITUYe-
CKMX TIPerapaToB B XUPYPrUUECKOi MPaKTHKe.

B Hacrosiiee BpeMsi, HECCMOTPSI Ha aKTUBHOE pas-
BUTME HayuyHO! ccdepsl, CylecTByeT mpobaemMa co3ja-
HUSI aHTUCETITUYECKOTO TTperapaTa, COOTBETCTBYIOIIETO
BCEM BBIIBUTAEMbIM TPEGOBAHUSM: MIMPOKOMY CIIEKTPY
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6aKTePUIMAHOTO U CITIOPOIMIHOTO MeCTBHS, TPOTUBO-
BUPYCHOJ AaKTUMBHOCTM, BO3MOXXHOCTU JINTEIbHOTO
XpaHeHUs ¥ OpyruMm. JlaHHas mpo6jiemMa TMOCTyKuIa
TOTYKOM IS papMalleBTMUYECKON IMPOMBIIIIEHHOCTU K
CO3IaHUIO KOMOMHMPOBAHHBIX  AHTUCEIITUUECKUX
cpenctB. KoMO6GMHMpOBaHME HEKOTOPBIX IPYIIT aHTHU-
CEeNTUKOB CIOCOOGCTBYET K pasBUTUIO 3ddekTa cuHep-
rum [1]. Bellle YIIOMMHAIOCh O HAaAMYMM JAHHOTO 3¢-
(exkTa mpu coueTaHMM ITUIOBOTO CIIMPTA C BElleCTBaAMMU
IDYTUX TPYIIl aHTUCENITUYECKUX BellecTB. BaskHbIM
acrekToOM SIBJISIETCS MACKMPOBKA HEBaronpusTHOTO
BO3/IEMICTBUSI 3TUJIOBOTO CIMPTa HA KOXKHBIE ITOKPOBBI
(pa3ppaxeHue, CyXOCTb KOXKM), UTO OOCTUTAETCS ITyTeM
J00aBIeHMsT B COCTaB CIIMPTOBBIX aHTUCENTUKOB ITAB,
TJIVIKOJIel wiy Macen [7].

CoBpeMeHHBIM METOIOM MOATOTOBKM OIEepaIyoH-
HOTO TIO0JIS1 K XUPYPTUUECKOMY BMeIIaTeabCTBY SIBJISIIOT-
Cs TIONMMEpPHbIe MeOUIIMHCKME TUIEHKK. JJaHHbBIN CIo-
€06 TpemynpexaeHs KOHTaMUHALMY BO BpeMsI omepa-
IUU OTJAMYAETCS PSIAOM IPEUMYILECTB MIPU CpaBHEHUM
CO CTaHAAPTHONM 00pabOTKOI KOXM MallMeHTa aHTUCel-
TUYECKVIMM IIperapaTamMu.

IMpuMeHeHVe MEOVUIIMHCKUX TUIEHOK 06ecIieuBaeT
HaAEKHOE M30MPOBaHMEe KOHTAKTa KOXKHBIX ITOKPOBOB
MaiMeHTa ¢ BHYTpPeHHel cpefoit opraHusma, 4TO MUC-
K/TII0YaeT BO3MOXKHOCTb 3K30T€HHOTO MH(GUIMPOBAHMUS.
BakHbIM acreKTOM 3KCIUTyaTalyuy MOJMMEpPHOro MaTe-
puasa B XUPYyPruveckoi mpakTHUKe SIBJISeTCS] OTCYTCTBUE
HeOOXOIMMOCTY B M3MEHEHUM TAaKTUKM BeIeHUs oOIle-
pauyu. OcylecTBaeHKe XUPYPruueckoro AOCTYIa BO3-
MOKHO HAaIlpsSMyl0 depe3 IUIEHKY, TaK KaK MaTepuas
SIBJISIETCSI TIPO3PAYHBIM U He TIPEISITCTBYeT OCYIIEeCTB-
JIEGHUIO HEOOXOIMMBIX B XOAE€ XUPYPrMyeckoro BMelia-
TeJbCTBA MaHUITYJIALMIA. [loMMMepHbIe TIEHKU 007a-
al0T JIACTUYHOCTHIO U CIIOCOOHBI MPUHUMATH GopMy
MTOKPBIBAEMOJ TTOBEPXHOCTH, He 00pasyst CKIAJOK MU
M3ruboB, UTO MPeIOTBpalllaeT OTKIEMBAHME MaTepuaia
B XOJIe IIpOBeIeHNs onepauyu. Mcnoib30BaHue TaHHO-
rO0 aHTUCEINITUYECKOro CpeAcTBa IOApasyMeBaeT OTKa3
OT OIIepPaLIIOHHOTO 6eJibsl, KOTOPBIM, IIPU CTaHIapPTHO
MTOATOTOBKE OIEepalIOHHOTO TOJjsI, 0OKIaAbIBAlOT 00-
JIACThb IIpeAIiojaraeMoro paspesa [18,27].

JlocTukeHMe acenTUYHBIX YCIOBUII MPU IpoBene-
HUM XUPYPTUUYECKOTO BMENIATeNbCTBA C UCIIOTb30BaHMU-
eM TOJIVIMEPHBIX TIJIEHOK 06ecIieunBaeTcsl IyTeM Mexa-
HUYECKOI MMMOOWIM3AIMK GaKTepuaabHOi MUKPO-
(1opbl KOXKHBIX ITOKPOBOB IMAl[ieHTa 3a CYET aAre3uu
TJIEHKY K TIOBEPXHOCTY OTepanuMoHHoro mojsi. Kineiikue
CBOJiCTBAa IUIEHKM OOYC/IOBJI€HBI MCIIOIb30BAaHUEM B
X0Jle TTPOU3BOJICTBA MOIMMEPOB: CUIMKOHA, MOIVAKPU-
n1a, n3obyrtmiaena [17].

B HacTosIliMii MOMEHT BO3MOXXHO MCII0/Ib30BaHUE
MOIMMEPHOIi OIepalMOHHOI IUIeHKKU C Liodogopom.
[MpeumyliilecTBO JaHHOTO aCeNTUUYECKOTO CpelCcTBa 3a-
K/IIOYaeTcs] B TOCTEIeHHOM BbIfeNeHun iomodopa B
TeueHMe oOIepauuy, UYTo CcrocobcTByeT 3ddekTUBHOI
nesuHdekMy onepanyoHHoro moss [18]. CoueTaHHOe
IlelicTBMe TOJMMMEepHOt IIeHKU ¢ iiogodopom 3a CUET
UMMOOWIN3ALUMM WM YHUUTOXEHUS OaKTepualbHOM
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MUKpPO(DJIOpHI e/IaeT JaHHbIN IpenapaTt OJHUM U3 Hau-
6oJiee MeiiCTBEHHBIX B HACTOSIIEE BpeMs aHTUCEIITYe-
CKMX cpencTs [17].

TepcrieKTUBHBIM HampaBjaeHNeM B 06JacTU Meyi-
LUMHBI Ha [aHHBbII MOMEHT SIBJISIIOTCSI HAHOTEXHOJIOTUM.
CBoJicTBa HAHOYACTHUILL MUMEIOT 3HAYUTEIbHOE OTINYME OT
TaKOBbIX § MaKpOMOJIEKYJI, UTO SIBUIOCh MPUUYMHON UX
M3yUeHMs U TIOTILITKY BHeApeHus B chepy MeaunyHbl. Ha
CerofHSIIHNUI IeHb YCTaHOBAEHO, UTO PsIJ, BelllecTB, Ha-
XOOSIIMXCS B HAHOCOCTOSTHMM, TIPU JIeMCTBMM Ha opra-
HU3M OKa3bIBAeT, TOMMMO aHTMOAKTEPUATLHOTO, MMMY-
HOMO/IYJIMPYIOIlee ¥ aHTUMOKCUIAHTHOe JeiicTBue. Bme-
CTe C TeM, OOJBIIMHCTBO AHTUCENTUKOB HA OCHOBE Ha-
HOMaTepH1aJjIoB M3yUeHbl ellle HeJOCTaTOYHO [3].

OnHOIT 13 pa3paboToK B 0671aCTV HAHOTEXHOJIOT I
SIBJISIETCS] M300peTeHne HaHouacmuy cepebpa. bakrepu-
LIMOHOE [OeiCTBMe AAHHOTO BeIlecTBa 00Jagaer, IO
CpPaBHEHMIO C MpemnapaTaMyu OPYIUX IPYII aHTUCEITH-
KOB, Oosbileii 3PeKTUBHOCTHIO B CBSI3U C HIMPOKUM
CIIEKTPOM MOJIEKY/I-MUIIeHeil B 6GaKTepualbHOl KieT-
Ke. HaHOUACTUIIBI CIIOCOGCTBYIOT TTOBPEKIAEHUIO ITUTO-
IIa3MaTHYeCcKoii MeMOpaHbl GaKTepUaNbHOM KIETKU C
MOCJIeNYIOIMM  TMPOHMKHOBEHMEM B  IUTOILIA3My
[6,8,22,25].

[lepcrieKTMBHBIM HaIlpaBJI€HMEM Ha [AHHbBIA MO-
MeHT siBisieTcst NO-Tepanusi. B MHOTOUMC/IEHHBIX UCCIe-
JIOBaHUSX, TOMMUMO CTUMYJIMPYIOILErO BIAUSHUS MOHOOK-
cud a3oma Ha pereHepaTUBHBIN MPOIECC, ObIIO BHISIBJIEHO
€ro aHTHUCENTUYeCKoe NeiiCTBMEe, UTO IMOCTYXXUIO MOBO-
JIOM [IJIST M3yYeHMs] BO3MOXKHOCTM TTPUMEHEHUSI TAHHOTO
BelllecTBA B MPOGWIAKTMKE ITOCTeONepaloHHON UH-
tdexuun [14,15]. AHTMOaKTepUanbHas U MPOTUBOBUPYC-
Hast aKTUBHOCTh MOHOOKCH/T a30Ta 00YC/IOB/IEHA MPSIMbIM
U OTIOCpeIOBaHHBbIM BAMSHMEM Tpernapara. [Ipsmoit me-
XaHM3M GaKTEePUIIMIHOTO AECTBMS OCHOBAH HAa pPeaKImn
MOHOOKCHJL, a30Ta C KeJie30- U TUOJCoAepKalluMM y4ua-
cTKaMu GpepMeHTOB 6akTepuanbHOii MUKpOdIopsl. Bbito
YCTaHOBJIEHO U MPOTUBOBUPYCHOE [eiCTBME HAaHHOTO
rpernapaTa, OCHOBAaHHOE Ha MHTMOMpOBaHUM (AaKTOPOB
TPAHCKPUIILIMM U TIPOTeMHA3, YTO BeHET K MOJaBIeHUI0
BUPYCHOI perumMkaiuu. B OCHOBe oOIOCpesOBaHHOTO
BJIMSTHMSI MOHOOKCHU, a30Ta Ha GaKTepyalbHbIE KJIETKU U
BUPYChI JIEXKUT MHTMOMpOBaHMe (pepMeHTa KaTanasbl U
HaKoOIJIeHMe TIepeKucu BOJOopoa, MMAPOKCUIBHOTO pa-
IVKaIa ¥ TIepOKCUMHUTpUTA. TOKCHUUYEeCKMe CBOMCTBA IMO-
CJlelHEr0 OKa3bIBAIOT IIOBpeXkaalollee [eiicTBMe Ha
GOJBIIMHCTBO MH(MEKIVOHHBIX areHTOB GaKTepPUaTbHOI,
BUPYCHO1 U IpMOKOBO# TpUpoIb [13].

BoeiBogbl. PasBuTue aHTUCENITUKM VIMEET IOJTYIO
MCTOPUIO, HO TpobeMa MpodWIaKTUKM Pa3sBUTUS TIO-
CJleoTiepalioHHOM MHGEKIMM, BI3BAHHON XUpypruye-
CKMM BMeIIaTeJIbCTBOM OCTA€TCSl aKTyalbHOJ M Ha ce-
TOOHSIIIIHUNI NeHb.

[IpuMeHsieMble B paMKaxX COBpPEMEHHON XUPYpru-
YeCKO¥ TMPaKTUKY aHTUCENTUYECKMEe CpPeCcTBa IIpe[-
CTaBJIeHbl MIVPOKUM CIIEKTPOM XMMMUYECKUX COedyHe-
Huii. Kaxaplil, U3 TMpencTaBleHHbIX B JAaHHOI CTaTbe
AHTUCENTUKOB, 00JIalaeT PSIAOM IIOJIOKUTENbHBIX WU
OTPUIIATENbHBIX XapaKTepUCTUK. Borpoc co3maHus



BECTHUK HOBBIX MEJIUIIMHCKUX TEXHOJIOTWUH - 2020 - T.27, Ne2 - C. 51-56

JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 51-56

aHTMCEINITUYECKOTO TIperapara, B ITOJIHOM Mepe COOT-
BETCTBYIOIIETO BbIIBUraeMbIM K TAKOBOMY TpeGOBaHM-
SIM, TOJIKAeT Ha MOMCK HOBBIX CPEICTB M METOI0B 06pa-
OGOTKM OIIEepallMOHHOTO TI0JISl, a8 TaKKe KOMOMHMPOBAH-
HBIX AHTVCEIITMKOB, OCHOBAHHBIX Ha Y3Ke IIPUMEHSIEMbIX
mpernaparax.

Ha ceromHsmHMit IeHb CIelaHbl 3HAUMTETbHbIE
ycrexu B pa3paboTKe HOBEMIINMX aHTUCENITUYECKUX
mpernaparoB. [IepCreKTMBHbIMY HAIPABICHUSIMU SIBJISI-
I0TCS M3y4YeHMe BO3MOXHOCTM IIPUMEHEeHMs] HaHoua-
CTUII, M3yUeHMe CBOMCTB M KauecTB IMOJMMEPHBIX IIIE-
HOK M [Jpyrue, HO COXpaHSIeTCs IpobjemMa BBeIEHMS
HOBEHMIINX Pa3pabOTOK AaHHO chepbl B MeAUIMHCKYIO
MPAKTUKY.

Takum 06pa3om, Ha OCHOBE MCC/IEJOBaHMSI [TPOBE-
JE€HHOTO Cpelyi COBPEMEHHbBIX POCCUICKMX ¥ MHOCTPaH-
HBIX JIMTEPATYPHBIX MCTOYHMKOB, a TaKKe IOCIeIHUX
Hay4HbIX PaboT B 00JIACTM COBPEMEHHOJ aCeNTUKU U
AHTUCEIITUKY MOXKHO CHIeJaTh BBIBOJ, UTO HECMOTPS Ha
OCTaTOYHOE KOJMYECTBO AHTMCEIITUUECKMX Iperapa-
TOB, MCITOJIb3YEMbIX B XMPYPTUUECKOI MPAKTUKE, TIPO-
6/1ema poGMIaKTUKY [T0CIe0NepalOHHON MH(eKIn,
BBbI3BAHHO/ XMPYPrMUeCcKMM BMeIIaTeIbCTBOM, OCTAaET-
CSl OTKPBITOM M TpebyeT Ha/lbHENINero MCCIeqoBaHms
BO3MOKHOCTY IIPVMEHEHMST HOBBIX XMMWUYECKUX COeMIM-
HeHMIT B 06paboTKe OIepalMOHHOrO I0JIS M BHEIPEeHUS
B XUPYPTUUECKYIO TPAKTUKY HOBEHIINX pa3paboToK.
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IPPEKTHBHOCTDb INTPUMEHEHNS O30HOTEPAITMM KPOBU ITPA
SIBJIEHUSIX ITAPOJOHTHUTA Y OPTOIIEAMYECKUX BOJIBHBIX

C.B. MAKOBA", C.H.T'OHTAPEB"", M. ICUH’, U.C. TOHTAPEBA *

‘000 CCE «CmomamoJiozuueckas noaukauHuka Cmapoockonsckozo 20p0dcK020 OKpy2ay,

MKp. OneMUHCK020, 0. 6a, 2. Cmapuiti Ockon, 309516, Poccutickas @edepauus
“@edepanvHoe 20cy0apcmeeHHoe a8MoHOMHOe 00pa308amebHoe yupexcoeHue 8biCluezo 06pa308aHus
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AHHOTanys. B HacTosiee BpeMs YMCIIO JIIOEH C ATOIOTMEN TKAHe! MapoJoHTa, BOSHUKIIMX HA (GOoHE MeTaboaMuecKuXx Hapy-
IIeHUI B OpraHu3Me, CTAHOBUTCS Bce Gosblire. JleueHue Takoro 3a6ojeBaHus Kak MapoJOHTUT BbI3bIBAET MHOXECTBO CIIOPOB U MPU-
BOAUT He Bceraa K addextuBHOMY eueHn0. C TOMOIIbI0 HELOCTATOYHO M3YYEHHOTO /ISl CTOMAaTOJIOTMM MEeTOA JIeueHUs] MeAUIH-
CKMM 030HOM, XOTUM IMPOJIEMOHCTPUPOBATH MOTyUeHHbIE pe3yabTaThl. Llens uccnedosanus — usyuenve 3pPeKTUBHOCTY TPUMEHEHNUS
030HOTepaIuy B OPTOTIEANYECKOI CTOMATOIOTUY Y JIULL C XPOHUUECKUM reHepaan30BaHHbIM MMapoIOHTUTOM. Mamepuanst u memoost
uccnedoeanus. Bouin oTo6paHbl 60 YeI0BEK ¢ XPOHMYECKMM IeHepaM30BaHHbIM ITaPOJOHTUTOM, BO3HMKIIEM Ha ()OHE MaTOIOTMU
MeTaboMMyecKux MpoieccoB. Viccaemyembie GbUTM pa3fesieHbl Ha IBE IPYIITbl — KOHTPOIbHYIO M TPYIIY CpaBHEHMsI. B KOHTPOJIbHOI
rpyIilie TPOBOAMIOCH CTAaHAAPTHOE MeAVKaMeHTO3HOe JjieueHye, B IPyIle cCpaBHEHMs MIPUMeHsIaCh MOHOTepanys 030HMPOBaHHBIM
dbusmonornueckum pactsopom. Pesynsmamet u ux oocyxcdenue. Crrycts 20 nHeit jedyeHus B TpyIiie CpaBHEHMS [TOKa3aTeay MUPKO-
LUMPKYJISIIMM KPOBM OBUIM BBILIE B IBA pa3a, UeM B KOHTPOJIbHOI rpyrie. Takke yluia BCS CUMIITOMATHKA XPOHUYECKOTO MTapOIOHTH-
Ta. PesynbTaT HabMOAA/ICS B JaJbHENIIEM B T€UEHUM TPeX MeCSILEeB M 10 UTOTY B TPYIINe CPaBHEHMs ITOKa3aTe M KPOBY HOPMaM30-
BaJIUCh U CTAOMIM3UPOBAIUCH, @ B KOHTPOJIbHOI HAGMIOJaNnNCh OCTATOYHbIE SIBJIEHUSI MATOJOTMY MapoJoHTa. 3akaioueHue. Takum
06pa3oM, IpMMeHeHMe MOHOTepanuy MeAVIVHCKMM 030HOM JaeT BO3MOXHO 3 QpeKTUBHOrO JeueHust JIerkoi GopMbl MapOJLOHTUTA U
B ,[[aHI)Hef/'[H_IEM 6JIaI‘Ol'Ip]/IHTHOI‘O MIpOTE3MPOBAHMA OPTOINIEANUECKUX 6OIIbeIX.

KiioueBblie /10Ba: MeUIIMHCKUI 030H, TAPOJOHTUT, OPTOTIeAMYECKasi CTOMATOJIOTVSI, METAa6OIMUECKII CUHIPOM.

EFFECTIVENESS OF THE OZONOTHERAPY OF BLOOD WITH THE SYMPTOMS OF PERIODONTAL DISEASE IN
ORTHOPAEDIC PATIENTS

S.V. MAKOVA’, S.N. GONTAREV"", M. YASIN™, I.S. GONTAREVA™

“Social dentistry of Belogorye " Dental clinic of Stary Oskol urban district”,
6a Olminsky district, Stary Oskol, 308015, Russia
“Belgorod State National Research University, 85 Pobedy Str., Belgorod, 308015, Russia, e-mail: sofia_makova@mail.ru

Abstract. Currently, there are more and more people with pathology of periodontal tissues due to metabolic disor-
ders in the body. Treatment of a disease such as periodontitis causes a lot of controversy and does not always lead to
effective treatment. Using a method of treatment with medical ozone that has not been sufficiently studied for dentis-
try, we want to demonstrate the obtained results. Materials and methods of research. We selected 60 people with pa-
thology of chronic generalized periodontal disease due to metabolic disorders. The subjects were divided into two
groups — a control group and a comparison group. In the control group, standard drug treatment was performed, and in
the comparison group, monotherapy with ozonated saline was used. Results and their discussion. After 20 days of
treatment, the blood circulation indicators in the comparison group were twice as high as in the control group. Also, all
the symptoms of chronic periodontitis disappeared. The result was observed later for three months and as a result, the
blood parameters in the comparison group normalized and stabilized, and in the control group there were residual phe-
nomena of periodontal pathology. Conclusion. Thus, the use of monotherapy with therapeutic ozone contributes to ef-
fectively treat a mild form of periodontitis and further favorably prosthetics orthopedic patients.

Keywords: medical ozone, periodontitis, orthopedic dentistry, metabolic syndrome.

AxTyasbpHOCTB. Bo BceM Mupe ogHMMM U3 Hanbo- JI0OB, KOTOpble He3aMeIJIUTENIbHO OKaXyT IOJIOXKUTEb-
Jlee 4acTO BCTPevalolXCsl CJIOKHBIX MATOOTUIA SIBIISI- HYIO AVHAMMKY IIPY HapyLIeHUSIX B TKaHSIX ITapOJOHTa,
10TCS 60s1e3HM TapozmoHTa [3]. [To obumanbHBIM JaH- saBJIsieTcsl Oojiee yeM aKTyaJbHOM IMpo6JeMoii B Mupe
HbIM, MHTAKTHBI/I MAapOJOHT BCTpevaeTcs JuUlIb B He- cromatonoruu [19].
6O0JIBIIOM IIPOLIEHTHOM KOJMYeCTBe, TOrga Kak BOCIa- B HacTosiimMii MOMEHT Takoe HalpaBleHMe, Kak
JIMTeNbHBIX XapaKTep BbIsiBIeH 6osee yeM y 90% Hace- 030HOTepaIs, IOKa3bIBaeT MOTPsICAIOIIVe pe3y/IbTaThl B
JIeHUs B Bo3pacTe oOT 35 JyieT [6]. JIeUeHUY pa3INYHbIX NaTONOrui opranusma [16]. O30H —

IMaTosmormu TKaHell NapOLOHTa, BO3HMKaOLIMe 9TO TpaHchopMalsl OBYXaTOMHOM MOJIEKYJIbl KUCI0PO-
BUJIEACTBME TPAaBMMPYIOIMX (AKTOPOB, BCTPEYAIOTCS Jla TIOf NeiicTBMEM YIbTPadyONeTOBOTO U3IyYeHUs B
MOBCEMECTHO U MpPU CBOEBpeMEeHHOM JieueHuM 3aboie- TpexaToMHyI0 Monekyny [20]. Takas dopma kuciaopona
BaHMe BO3MOXXHO yCTpaHUTb [4]. [losTomy mouck merto- MpUIaeT eMy CUJIbHelIlee aHTHUCelITUYeCKoe CBOMCTBO,
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CIIoco6HOe YOMBaTh GOJIE3HETBOPHbIE GaKTEPUU U TPUO-
KM, He OKa3bIBas IIpM 3TOM pa3pylIaloero Bo3aeiCTBUS
Ha 3[J0pOBble KJIeTKM uesioBeka [15].

[IpumeHeHMe 030HOTepanuy, Kak HeMeauKaMeH-
TO3HOTO crocoba jeueHus, 06yC/IOBIIEHO TaKuMM (ak-
TOpaMM, Kak: MPUPOCT YaCTOThl aJlZIEPrUYeCKUX peak-
M1 Ha JIeKapCTBEHHbIE TperapaTsl, UMMYyHOIeUINT-
Hble COCTOSIHMSI JIUL[ CPeIHero M TOXKUJIOTO BO3PacTa,
yBeJIMUEHMEe UMUCia BUIOOB GaKTepwii, Pe3UCTEHTHBIX K
MIMPOKOMY CITIEKTPY aHTUOMOTUKOB ¥ aHTUCETITUKOB [9].
Taxke HEOOXOIMMO YUMUTHIBATh, UTO Y MAIIEHTOB BCE
yale HabGIIJAeTCs TOBBINIEHNE COYETAHHBIX W COIYT-
CTBYIOIIMX 3a60seBaHuit [1]. ITOT hakTOp CIIOCOOCTBYET
TOMY, YTO TMPUXOAUTCS OTPAHUUMBATH YIIOTpeOIeHMe
MIPOTUBOMMKPOOHBIX MPENapaToB CUJIbHOTO IeMCTBUS U
BO3pacTaeT PUCK pa3BuTus noaunparmasuu [11]. JaH-
Hble 06CTOSITeIbCTBA MOOYXKIAIOT 00paIlaThCsl K HOBBIM
MeTOZAaM JiedeHMs], B YaCTHOCTH, K 030HOTepanuu [10].

Bpauy pasnuuHbIX crienyanbHOCTeN yske HecKOJb-
KO AeCITWIeTUIi TMPUMEHSIOT MeIULIMHCKUI 030H [JIst
Jle4eHus1, HO B CTOMAaTOJIOTMM TAKUM METOJOM BOCIIOJIb-
30BajIMCh OTHOCUTENBHO HelaBHO [5]. O30HMpOBaHHbBIE
pacTBOpbl  YCHEIIHO TPUMEHSIIOTCSI TpU  THOMHO-
BOCTIQJIUTEIBHBIX ITPOIIeCCaX YeTOCTHO-JUIIEBOI 00-
JIaCTH, Y OGONBbHBIX C OTKPBITHIMU TI€peOMaMM Yeio-
CTeil, a Takke B IEJISIX MPOOUIAKTUKY MOCTTPAaBMATH-
YyeCcKMX BOCHaIUTEeNbHBIX MTpoueccoB [2]. OmHako cBee-
HMSI O IPMMEHEeHUY 030Ha B OPTOIeMUeCcKOii CTOMAaTo-
JIOTUU IJ1s IeueHUsT 60IbHBIX ¢ XPOHUUECKMUM TapOAoH-
TUTOM TPaBMaTMUECKOrO XapaKkTepa He M3y4eHbl B JOC-
TaTOYHOM Mepe [8].

ILenp uccnegoBauus — nusydyeHe 3pGeKTMBHOCTU
MIpUMEHEeHMST 030HOTepanuy B OPTONeANYECKOit cToMa-
TOJIOTUU Y JINI], C XPOHUUECKUM 2€HePANU308aHHbIM NAPO-
donmumom (XTTI), mpoTrekaionieM Ha (GOHe MaTOoJIOTUM
MeTaboIMUYeCcKIUX MPOIIeCcCOoB.

Marepuannsl M1 MeTOAbl McciaemoBaHus. Vccie-
JoBaHMsI mpoBogwanch Ha 6ase OO0 «CCB. O6bemn-
HEHHas cToMartojoruyeckas noauMkanHuka Crapooc-
KOJIbCKOTO TOPOJICKOTO OKpyra». Bcero 6110 06Cieno-
BaHO 60 maiyeHTa ¢ AMAarHo30M XpPOHMYECKUI reHepa-
JM30BaHHbBIN MapoJOHTUT Ha GOHe OCHOBHOrO 3aboiie-
BaHUs — Mmemaboauueckozo cuHdpoma (MC). CpemHuii
BO3pacT obcaeayeMbIx cocTaBui 43,7+3,8 roga.

IuarHo3 MC 6bl1 YyCTaHOBJIEH B COOTBETCTBUU C
KpUTepusiMu Bcepoccuitckoro HayqHoro obinectTBa Kap-
auosoroB (2009). V Bcex NalUMEHTOB Ha6II0IaIoCh
osxupeHue 1-it u 2-7 cTeneHu Mo abIOMUHAIBHOMY TH-
Iy, YTO SIBJISIETCS TJIABHBIM OTJAMYUTEIbHBIM KPUTEPUEM
MC [14]. V3 aHamHe3a 6bLIO YCTAaHOBJIEHO, UTO [JIN-
TEJIbHOCTb  OKMPEHMUSI B CpegHeM COCTaBjsiIa
9,6+2,4 rona. Takxke ObLIM BbISIBIEHBI HAPYIIEHMUS YIIe-
BOIHOTO O6MEHA C HapyIIeHMEM TOJEPAHTHOCTU K TJIIO-
KOo3e UM apTepuanbHasi TuiepTeH3us: 1-i1 crernenu. Bce
obcienyemMble  SIBSUINCh  paboTHMKamMu  OCKONbCKO20
anekmpomemaniypeuieckozo kombunama (O3MK), uto
[I00aBIIsIO B aHaMHe3 (aKTop BPeIHOCTH!.

Cromarosiornyeckoe 06cieoBaHMe MPOBOIMUIOCH
[0 COOTBETCTBYIOLIMM cTaHAapTaM. CTerneHb TSKeCTU
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XTTI ycraHaBAMBa/liaCb Ha OCHOBAaHUM KIMHUYECKUX
JAHHBIX ¥ peHTTeHaMarHocTuku [11].

V nun, ¢ XTTI cpefiHeil CTeNeHM TSDKeCTH HabJona-
JINCh OTEK M TUTepeMMus JeCHbBI, TIOJOKUTENbHbIN CUM-
IITOM KPOBOTOUMBOCTM, HaA- U TIOAJECHEBbIE 3yOHBIE
OTJIOKEHMSI, TJIyOMHA MapOJOHTONIOTUYECKUX KapMaHOB
JoXoauaa 10 6 MM, MOABUKHOCTb 3y60B 1 1 2 CcTemeHu.
[Ipy peHTreHOMarHoCTMKe ObUIa OGHApPYKEHA JEeCTPYK-
LMSI MEXK3YOHBIX IIeperopoiok Ha 1/3 miamnHbl KOpHS [18].

V mui ¢ XI'TI TsoKenmoit cTeneHy TSDKeCTU IIOMMMO
MPU3HAKOB BOCIAJIEHUS IeCHbI, HA6/II01a/I0Ch BEEPO00-
pasHoe pacxoxaeHne GpPOHTATbHBIX 3y60B, 3HAUNTEIb-
Hble HaZ- U MOASeCHeBbIe 3yOHbBIE OTIOKEHMS, [NTyOHA
MapoMOHTAJIbHBIX KapMaHOB AOCTUTaja Oojlee 6 MM,
MOJBVKHOCTD 3y00B 2 U 3 crerneHu. PeHTreHoMOTMYE-
CKoe 00c/iemoBaHKue BBIIBWIO IECTPYKIMIO KOCTHOI
TKaHU 6ojiee yeM Ha Y2 IIMHBI KOPHS 3y6a [14].

Tepen HavasoM McCliemOBaHMs Oblia MpoBeAeHa
TOJTHAsT caHaIMsI POTOBOI MOMOCTY KaKIOro IaleHTa:
BHauajie O6bUTM yaajaeHbl paspylleHHbie 3yObl U 3yObI C
BBICOKOJ CTeIeHbI0 IMOJBVKHOCTH, Jajee yCTPaHeHbI
TpaBMUpYOIIMe (HAKTOPbI ITYTEM CHSTUS OpPTOIeanye-
CKMX KOHCTPYKLMIA, 3aTeM IIPOBOAMIACH TUTMEeHa POTO-
BOJA TTOJIOCTY C yHaJeHueM 3yOHbIX OTJIOKEHUI U Tepa-
nesTuyeckoe jgevenue [13]. [locie Toro, Kak nauyeHThI
MOJHOCTHIO MPOLUUIM CaHALMI0, OHU AeNWINCh Ha [Be
IPYNIbl B 3aBUCUMMOCTU OT CXeMbI JIeueHUs1: KOHTPOJIb-
HYI0O U CpaBHeHMs. ['pynmbl Takke OeJWJINCh Ha TOJ-
TPYIIIBI IO cTerneHu Tsskectu XITI: 1 moarpymnmna — 06-
ciengyemble CO cpefHeli cTeneHblo Tsbkectu XITI, 2 mon-
rpyIna — ManyeHTsl C TSDKeJol cTerneHblo TsikecTy XITI.
PacnpeeneHye MpOBOAMUIOCh PAHJOMHBIM CITOCOGOM.

KoHTtponpnyto rpynmy coctaBunu 30 yenoBek (19
MYykUMH 1 11 skeHIIMH), M3 HUX 15 yestoBek co cpenHeit
creneHblo TsokecT XITI  m 15 YesioBeK € TSKeNIoi cTe-
TeHbI0 TSDKeCTU. B 9Toit rpyrimne mpoBOAMIACh Tepamnus
T10 OBIIETPUHSITHIM METOIVKAM.

I'pyny cpaBHeHMs cocTaBuiau Takke 30 yenoBek
(17 MmyxuMH u 13 >KeHUIMH), KOTOPBIM IIPOBOAUJIACH
MOHOTepanus 030HMPOBaHMS KPOBU. B maHHOI rpyrine
TaKke IMOATPYIITbI COCTABJSIM MO 15 YeyloBeK B 3aBU-
CcuMOCTH OT cTenieHu TskecTy XITI.

[is TipoBeleHMSI UCCAeNOBAHUSI MCIOJIb30BACs
MeIuUMHCKUIA o30HaTop «Hamexxma-O». O30HOTEpanms
OCYIIECTBJISVIACh TIAPEHTEPaJbHBIM METOJOM IyTeM
MOAC/AU3UCTOTO BBeJeHUsT 030HMpoBaHHOro 0,9% mso-
TOHMYECKOTO (U3MOJOTMYECKOTO pacTBoOpa C KOHIEH-
Tpanyeii 030Ha B HeM 273 MKr//1. HaGpaHHbIi B HITTPUI]
pacTBOp MeJjIeHHO BBOAWU/IM B MOACAU3UCTDIN CJION Tie-
PexOoIHOI CKIagKu B 06beMe 5 MJT Ha Kak[IyI0 UesTioCTh,
TeM caMbIM 00pa3sys MHQWIbTpaIMOHHbIE BaMKM. Kypc
JedeHus: 6bUT TpoBeneH 3a 10 mpoleayp C OJHOTHEB-
HbIM MHTEPBAJIOM MeXAYy HUMU.

HenocpencTBeHHO Tiepen JiedyeHMueM OCYIeCTBIIs-
JIOCh M3MepeHMe mapaMeTpPOB MUKPOLUMPKY/ISIINU KPOBU
NG3epHbIM  AHATU3AMOPOM  KANUWLISIPHO20  KPOBOMOKA
«JIAKK-02» € 11e/1b¥0 KOHTPOJISI TeMOAVHAMUKU U Pe3yilb-
TaTUBHOCTU MCIIONb3yeMoi Tepanuu [12]. Tarcke usme-
peHust MPOBOOUINCH Cpa3y Mocje MOACIAU3UCTOTO BBele-
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HUSI 030HMPOBAHHOTO (DM3MOIOTMUECKOTO PacTBOpa, U Ha
BCEM IMpOTSDKEHMM Tepanuy C MHTEPBAaJIOM B ABa OHS
Mexny 3aMepamyu. OUKCUMpOBaHMe MapaMeTpoB MUKpPO-
IMPKY/SIIMM KPOBY TIPOBOIVUIM B 06/IaCTM TIepeXOIHOI
crkinanky [17]. OueHKy nokasaHUii MMKPOLMPKY/ISLUN
MIpOM3BOAWIM IO TaKMM IIOKa3aTelsM, Kak CKOPOCTb
KallWUIIPHOTO  KPOBOTOKA, IUIOTHOCTb KaNWISIPHOM
ceTy ¥ AMaMeTp KalWUIsIpoB.

Pe3ynbTaThl M UX 0GCYKIeHMe. [[MHAMMKA [1apo-
JTOHTAJIILHOTO MHJEKCa B IPyIIIe CpaBHEeHMS [10Ka3bIBala
BBICOKME Pe3Yy/IbTaThl ke Ha BTOPbIe CYyTKU — KPOBOTO-
YMBOCTb JleCeH 3HAUMTEJbHO CHU3WIACh, a B JajbHel-
IIeM 3TOT CMMIITOM IIOJIHOCTbIO yIliel. B KOHTPOJbHO!
Tpylille IoKa3aTeay KPOBOTOUMBOCTM CHUBWINUCH He-
3HAUUTEbHO.

PesynbTaThl MccieqoBaHusl IapaMeTpPOB MMKDO-
LIMPKY/SILMM KPOBU NTOKa3aau 6osee 3HaUMMyo b dek-
TUBHOCTb U IPOJOJIKUTENbHOE BO3[ENCTBYE 030HOTe-
pamuMu MO CPaBHEHMIO CO CTAaHZAPTHBIMM MeTOLAMU
JeyeHusl. BeiencTeyue MoaCIU3UCTOrO BBEAEHMST 030HM-
POBAHHOTO (HU3MONOTUYECKOTO PACTBOPA Y MAIMEHTOB
TPYIIbI CpaBHeHMSI NPOM3OLLIA HOpManau3alusl Bcex
rokasaresieli MUKPOLMPKY/ISILUM KPOBU, U, UeM TsDKe-
nee 6bu10 coctosiHMe XI'TI, TeM 6osee BbIpaykKeHHBIM ObLT
9 dekT MOHOTepanuy 030HOM. DTO JAOKA3bIBAJIO, UTO Y
IAHHOJ TPYTIILI 06CIe[yeMbIX KDOBOCHAOKeHMe TKaHeil
MapoOHTA BePHY/IOCh MMPAKTUYECKU B HOPMY.

[TapamMeTpbl MUKPOLMDPKYISILMM KpPOBM BHavaie
uccienoBaHus y rnamyenToB ¢ MC B o6eux rpymnmnax 6bi-
JI OMHAKOBbIe. B pesybTaTe MpOBeleHHOTO UCCIeM0-
BaHMS YAQJIOCh YCTaHOBUTb, UTO B I'DYIIE CPAaBHEHMS
MpOM30LIO CUJIbHelilllee TMOBBILIEHME IIOKa3aTeseit
MUKPOLUMPKY/ISILIMM KPOBU: YIyUMIMJIUCh II0Ka3aTenyn
IyaMeTpa KaluUSIPOB, YBEIUUYVIIUCH JTVHEHbIe U 06b-
eMHbIe CKOPOCTM, YTO TOBOPUT O HACBILEHMM TKaHel
KUCIOPOJOM, YCTpaHeHMe TMIIOKCMM, HOpMaau3aluyuyn
rokasaresneii mepdys3uy ¥ BeHO3HOTO OTTOKa.

ITo mpouiecTBUM Tpex MecsieB, GbUIM CHOBA MUC-
cefo0BaHbl TTOKa3aTe/ly MUKPOUMPKYISILIUUA U Pe3yib-
TaThl MOKa3aIn, UTO, Garomapsi 030HOTEparuy, mapa-
MeTpbl Aepkalauch Ha YPOBHE HOPMbI, TO-eCTh YHAI0Ch
JOCTUTHYTDb CTaAVV PEMUCCUN Ha OJIUTENbHBIN epUo.
Oco6eHHO XOpOIlNii pe3y/abTaT MOKa3bIBAET MOATPYITIA
¢ XITI TspKenoii cTemeHM TsKeCTH. JlaHHBIE T'PYIIIIBI
CpaBHEHUS MIPUBEIEHBI B TA0JI.

B KOHTpOABHOII TpyMIle, Ie JieueHre TPOBOAUIOCH
10 CTAaHJAPTHOI MeTOHAMKe, Takke ObLia BBISIBJIEHA
MOJIOKUTEeAbHAsI OMHAMMKa BCeX IIOKaszaTeseli, HO B
3HAUYUTEIbHO MEHbIIEN CTEIIeHN.

B KoOHIIe uccieqoBaHMS MallM€HTaM O000UX TPYIIII
ObUIO TIPOBEIEHO opToneanyeckoe jeuenme: 40% ot Bce-
rO 4Kuciaa UCCAeAyeMbIX B HajbHelllleM MMelu HeChbeM-
Hble MOCTOBMAHbBIE KOHCTPYKUMM, 25% — YacTUUIHbIE
CbeMHbIe TMPOTe3bl, & OCTAIbHBIM 35% JiedyeHye MpOBO-
IWJIOCh CMELIaHHBIMM KOHCTPYKLIMSIMU, KaK HeCbeMHbI-
MM, TaK U YaCTUYHO-ChEMHbIMMU MpoTe3amu. O6caemye-
Mble TPYIIIBI CPaBHEHMSI IO UTOTY IOKa3aayu JIydLInii
MpoLlecC afamnTaluu, HeKelau MalMeHTbl KOHTPOJIbHO
TPYIIIBI, UTO CBSI3AHO C YIy4IIEHMEM TPOGUKM TKaHe
MapoAoHTa MOoCje MPOBeAeHHOl 030HOTepanuiu.

Takum 06pa3oM, DaHHbIE MCCIEIOBAHUS TTapaMeT-
POB MUKPOLMPKY/SIIMM KPOBU [OKA3bIBAIOT BBICOKYIO
3¢ peKTMBHOCTh IPUMEHEHMSI 030HOTepamnuu, Ojaroma-
Ps KOTOPOJ B OpraHM3Me 3amyCKaloTCs MPOLeCcChl Camo-
peryisiium M BOCCTAaHOBJEHMSI MOBPEXAEHHBIX TKaHeN
napongoHTa [7]. Takke AyHaMMKa IOKasaTesell MUKPO-
IUPKYJISALMM  CBUIETENLCTBYIOT 06 YCWJIEHUM Ba30MO-
TOPHOI aKTUMBHOCTM, BO3pacTaHMM CTeleHU KpPOBeHa-
TOJTHEHMSI COCYIOB U IOBBIIMIEHUM MHTEHCUBHOCTU KPO-
BOTOKA, UTO 06ecreuynBaeT B AaJbHeIIeM HOpMaIn3a-
1110 QYHKIVIOHMPOBAHMS CUCTEMBI MUKPOITUPKYIISLIAN.

BeiBoppbl. [TosiyueHHbIe JaHHbIE B pe3y/bTaTe KIu-
HMYECKOr0 MCC/IeNOBaHMs [IOKA3bIBAIOT, UTO MUCIOIb30-

BaHMe MeIUIMHCKOTO

Tabnuya o30HA B KAUeCTBe MO-
HOTepaHV[V[ HpI/I Jjeye-
ITokasaTe/ M MUKPOIVPKY/ISIVY KPOBM IIOJIOCTY PTA B IPYIIIIe CpPaBHEHUS
3a BeCb nnepuon, OGCJIEILOBHHMH HUn XpOHquCKOFO
MapOJOHTUTA  Cpel-
HavuanpHbie Ilokasarenu mocie Kypca Iokasarenn Hell U TSDKeJIoi cCTe-
IToxkaszaTenn IoxKa3sarTejan JieueHus1 yepes3 3 Mecsna ITokasaTenn -
MUKPOLUMPKYISALIMN 1 2 1 2 1 2 HOPMBbI [IeHey TsKeCTu  Io-
IOArpyIIIa | MOArpyIIa | IOArPYIINA | IOArPYIIA | IOArPYIINA | IOArPyIIna 3BOJISIET CYLIE€CTBEHHO
1 2 3 4 5 6 7 3
CHU3UTDH BOCIIaQJIN-
TI10THOCTS cetu, % | 0,2620,02 | 0,32%0,03 | 0,13x0,01 | 0,12£0,01 | 0,15£0,02 | 0,14%0,01 4,0£0,02
Tamerp TeJbHbIe SIBIEHUSI B
KanuJIsIpoB, Ml(ivl: TKaHAX ITIapOaOHTA.
- apTi‘;‘;i’:’“"‘” 6,39:0,42 | 6,17£0,33 | 6,5420,24 | 6,55:0,43 | 6,50£0,26 | 6,52+0,43 6,5£0,3 [TOIOXUTENbHAS
~TlepexonHbi otnen| 7,34+0,45 | 6,87+0,52 | 12,78+0,45 | 14,46+0,42 | 11,22+0,51 | 12,32+0,63 9,0+0,3 IVMHAMMKA IIPOMCXO-
- BeHO3HbIA OTAeN | 9,4310,32 | 8,67%0,54 | 10,12£0,54 | 9,67£0,45 | 9,32£0,34 | 9,67%0,45 10,504 IUT 3a CYeT TOTO, UTO
JIuHeliHas CKOPOCTb,
MEM/C: 030H OJHOBPEMEHHO
~APTEPUANBHBIN | 390 70,10 85(307,87+12,63|567,45+13,78|584,89+34,65 | 544,67+0,45 |564,98+45,34| 696,7+9,4 | BOSMEMCTBYET Ha He-
OoTAen CKOJIBKO I1aTOJIOTMYe-
- BeHO3HbI oTAeNn |312,85+12,10(302,87+14,56|524,23+12,87|535,67+56,98| 518,64+34,65|524,65+45,22|  623,5+ 8,3 CKUX 3BOHBEB B 3360-
O6beMHast CKOPOCTb,
R JIeBaHMSAX IApOJOHTA.
- @PTEPUATBHBIL 1071 9469,8| 9678,5+45,6 |39675,4+45,7|40345,8+98,5|37239,2453,6|38494,4+34,6|53832,6+109,8 Bnagonapﬂ Taxomy
oTnen CBOJCTBY MPOUCXOIOUT
- BeHoSHbIi oTen |21740,3£58,2| 19786,4+45,6| 34567,5+34,7| 36956,5:23,6|33593,2+17,2| 35693,0412,7/56305,6£100,2]  ¢1vymrenye kuciopo-
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JOHACBIIIeHNsT TKaHell, HOpMaau3alus COCTOSTHUS Jiec-
HEBOTO KPOBOTOKA, a TaKKe CHIMKEeHMe TOHYCa COCYOB.

B wryyae momcnausmMcTOro BBENEHMSI O30HA TaKue
MoKa3aTeny BOCIIaJeHNs AeCHbI, KaK MHIEKC KPOBOTO-
YMBOCTY U INTyOMHA MAPOJOHTONIOTMUECKOTO KapMaHa, B
3HAYMUTENbHOI CTeIIeHM CHYKAIOTCS 3@ CUET YIIydIIeHMs
TpodUIeCKMX MTPOLIECCOB, O UeM CBUIETENbCTBYIOT HaH-
Hble MMoKa3arejeil MUKPOUUPKYISUUM KpoBu. baaroga-
pSI UMEHHO TaKOMY METOAY BBEIEHMUSI PacTBOpa, YIyd-
[IaeTCs COCTOSIHME POTOBO IMOJOCTH. DTO CBSI3AHO C
TeM, YTO MpU O6bICTPOM U 3bGEKTUBHOM CHSITUU SIBJIE-
HUI BOCIIaJIeHNS] B TKAaHSIX ITapOJOHTA, MalMeHThl Ha-
YMHAIOT JIy4llle COGMIONATh TUIMeHY, U36aBUBIINUCH OT
GOSI3HM BO3HMKHOBEHMSI OO ¥ KPOBOTOUMBOCTU IIPU
YMCTKe 3y6O0B, a TAKKe YCKOPUIIO a[arnTalyio K OpToIe-
IOVYeCKUM KOHCTPYKIVSIM.

TakvM 00pa3oM, OTCYTCTBME ITOOOUHBIX SIBIEHWIA U
BBICOKME II0KA3aTeNy IONOKUTENbHOM IMHAMUKY TP
MIPOBE/IEHNY 030HOTEPAITMY JAIOT BO3MOKHOCTh PEKOMEH-
JOBAaTh JAHHBI METO, JIEYEHUSI OPTONEeNUYIECKUX OOb-
HbIX, CTPAAAIOLIMX 3a00/I€BAHMSIMY TTAPOJOHTA, UMEROIINX
TIPU 3TOM TSDKeJIbIe COMYTCTBYIOIIME TIATOIOTUMA.
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0 BO3MO>XHOCTHU OHEHMNBAHUMS BOJIEBOI'O CMHAPOMA ITPU ITIOMOIIIU HAVUBOJIEE
BAJIMIV3MNPOBAHHBIX IIKAJI BOJIX
(0630p IMTEPATYPHI)

A.M. MOPO3O0B, C.B. )KYKOB, M.A. BEJISIK, 10.E. MUHAKOBA, 1.I'. [TIPOTYEHKO
@I'BOY BO Tsepckoii 'MY Mun3dpasa Poccuu, ya. Cosemckas, 0. 4, 2. Teeps, 170100, Poccus

Ansoraums. Ilens uccnedosanus: U3yunTh BO3MOKHOCTH M OCOGEHHOCTY IPMMEHeHNs] HanGosiee pacrpoCTPAHEeHHBIX LKA IJIs
oLeHKM 60eBoro cuuapoma. Mamepuanst u Memodst ucciedo8anus: B X0Le MUCCIeNOBaHNsI GbUI IPOBEIEH aHAIN3 3apyOeKHOI 1
OTEeYeCTBEeHHOII JIMTePATYPbl ¥ M3yUeHbl [IPMMEHSIeMble B HACTOSIIEe BPeMsI IIKAIbl M OIPOCHUKM O0BEKTUBM3ALUM GONEBOTO CUH-
Inpoma. Pesynsmamst u ux o6cyycdeHue: B 0630pe PACCMOTPEHbI MIKAIbI M OMPOCHUKM YISl OTIpeeieHyst 60/M, KOTOPbIe SIBIISIIOTCSE
HanGoJjiee pacrpoCTPAHEHHBIMY U BOCTPEGOBAHHBIMY B HACTOSIIIEE BPEMSI, & TAKXKe n3ydeHa 3hGeKTUBHOCTD UX IPUMEHEHMS U BbIsIB-
JIeHbl HeJJOCTATKY B CUCTeMe OlleHUBaHus 60yieBoro cuuapoma. I1o JaHHON TeMe ObUT MPOaHANIM3UPOBAH aKTYalIbHBI MaTepuan uc-
c/IeOBaHMit 3apyOeXKHOM U 0TEeUeCTBEHHO JUTepaTyphl. B xo[e M3yueHus 6bUI0 BbISIBIEHO, UTO 60JIb OTHOCUTCS K KATErOpuu siBjie-
HMIT, BKJIIOYAIOMIMX B €65 MHOKECTBO YHMKAIbHbBIX II€PEXMBAHNIA, MMEIOIINX PA3AMYHble TIPUUIMHBI Y XaPAKTEPUIYIOLMXCS KayecT-
BaMM, [JIs1 KOTOPBIX CBOVICTBEHHA BapMabenbHOCTh B 3aBUCYMOCTHM OT PSILa KPUTEPUEB: COMaTOCEHCOPHOTO, BUCLIEPATbHOTO, MOLIMO-
HaJbHOTO, KOTHUTUBHOTO. BOJb SIBISI€TCS MPUUYMHOI [TOYTY ABYX TPeTeil MeOMLMHCKUX KOHCY/JIbTALM, MT0OITOMY OHA CTAHOBUTCS
peIMeTOM MHOTMX UCCIeHOBaHMit, Kak (GyHIaMeHTaNbHbIX, TaK M KIMHUYeckuX. MHOroo6pasue 60Ie3HEHHbIX SIBJIEHU U CyObeK-
TUBHOE IMPOUCXOXKAEHME BOCHPUSITUS 3aTPYLHSIOT €e YIOBIETBOPUTENIbHOE OmNpefeneHue. BanuaHas oneHka 60K MMeeT BaXHOE
3HavyeHue i1 3QHeKTUBHON KIMHIYECKOI TOMOLIM U 1CCaenoBaHuit. Tak Kak 60Jb MPOSIBISIETCS MHOTMMU CIIOCO6aMu, Bpayam ciie-
ayeT 60]’[68 TIIATEJIbHO BbI6I/IpaTIJ TAKTUKY OLI€HMBaHMsI, KOTOpast HaM6onee TOYHO COOTBETCTBYET CMMIITOMAaM M COCTOSHUIO ITalili€H-
Ta. B HacTosIIee BpeMs 3TO SIB/ISI€TCS IPOBIEMOIA, TIOCKOIBKY LIKaIbl 6OIM He SIBISIOTCS B3aXMO3aMeHSIeMbIMM M 9KBMBAJIEHTHBIMIU.
HecmoTpst Ha MOXBasIbHBIE YCMIIVSI TIO pa3paboTKe ITOKa3aresieil, KOTOPbIe TOYHO ¥ MOC/IeI0BATEeNbHO U3MEPSIIOT YPOBEHb GOMM C Teye-
HJ/EM BPEMEHM, HM OJMH U3 MHOTUX JOCTYIIHBIX METOJOB OLEHKM 6O He NOCTUraeT 3TOM 3amauM UAeaibHO. 3axoveHue: TakuM
06pa3oM, MOKHO CZIeJIaTh BBIBOJ, O TOM, YTO HM OJJHA 13 PACCMOTPEHHBIX IIKaJI GO He SIBIISIeTCSI MeaTbHOM M0 BCeM IICUXOMeTpuYe-
CKMM [apamMeTpaM U UX He PEeKOMEHAYeTCsl IPUMMEHSTh KO BCeM TPYIIaM MauueHToB. XOTs Cy6beKTUBHAsS MpuUpoa 60Mu YCIeuHo
U3y4aeTcss B MHOTOUMC/IEHHBIX MCCAeOBAHUSIX, CUCTEMA OLleHMBaHMsI 60/IM, BKIIOYAIOIIAs HaZesKHOCTh, BAIMIHOCTD, DEIPe3eHTaTUB-
HOCTb BCe ellle OCTAeTCs Ha CTafuu pa3paboTKM.

KnioueBble c10Ba: mkasibl 60511, 607eBOi CUHAPOM, ONIPOCHMUK.

ABOUT THE POSSIBILITIES OF EVALUATING A PAIN SYNDROME USING THE MOST VALIDIZED PAIN SCALES
A.M. MOROZOV, S.V. ZHUKOV, M.A. BELYAK, J. E. MINAKOVA, 1. G. PROTCHENKO
Tver State Medical University, Sovetskaya Str., 4, Tver, 170100, Russia

Abstract. Research purpose was to study the possibilities and features of the most common scales for assessing pain. Materials
and methods: in the course of the study, an analysis of foreign and domestic literature was carried out and the currently used scales
and questionnaires for objectification of pain were studied. Results and their discussion: The review examines the scales and ques-
tionnaires for determining pain, which are the most common and popular at the present time, as well as the effectiveness of their ap-
plication and identified shortcomings in the system for evaluating pain syndrome. On this topic, the current research material of for-
eign and domestic literature was analyzed. In the course of the study, it was revealed that pain belongs to the category of phenomena.
It includes a variety of unique experiences that have different causes and are characterized by qualities and variability depending on a
number of criteria: somatosensory, visceral, emotional, and cognitive. Pain is a cause of almost two-thirds of medical consultations, so
it is the subject of many studies, both fundamental and clinical. The variety of painful phenomena and the subjective origin of percep-
tion complicate the finally acceptable definition of pain. Valid pain assessment is essential for effective clinical care and research.
Since pain manifests itself in many ways, doctors should choose more carefully the assessment tactics that most closely match the
patient's symptoms and condition. This is currently a problem as the pain scales are not interchangeable and equivalent. Despite com-
mendable efforts to develop indicators that accurately and consistently measure pain levels over time, none of the many available
methods for assessing pain achieve this goal perfectly. Conclusions: Thus, we concluded that none of the considered pain scales is ideal
in all psychometric parameters and it is not recommended to apply them to all groups of patients. Although the subjective nature of
pain has been successfully studied in numerous studies, a pain assessment system including reliability, validity, and representativeness
is still under development.

Keywords: pain scales, pain syndrome, questionnaire.

BBemenme. Bonb - 3TO CJIOKHOE, CYyOBEKTUBHOE Ha JieueHue JI0[iell C XPOHUYeCKOoi 60b1o, 51 MHOTUX
ouryueHue, KOTopoe GopmMupyeTcss HA OCHOBe VHIMUBU- HacTyTallee oberyeHue 0CTaeTcsl eJjBa OLUIyTUMBbIM, a
IOYaJIbHBIX SMOLVOHAIbHBIX M JIMYHOCTHBIX OCOOGEHHO- MOJTHOE YCTpaHeHye 60V MPOUCXOIUT B PeIKUX CITyda-
cTeit Kakporo mamyeHTa [3]. TIockombKy 6071b HEBO3- s1x. HeB3upas Ha cyliecTBeHHbIN IIporpecc B O3HAHUU
MOYKHO TOYHO U KOIMYeCTBEHHO M3MePUTh, OHA OCTaBa- Helipodusnonoruu 6051, HapsILy ¢ pa3paboTKOit MOII-
JIach IUIOXO M3YYEHHOJ B TeueHMe MHOIMX JjeT. Jaxke HBIX 00e300IMBAIONIVX MIPerapaToB U IPYTUMX MHHOBA-
HEeCMOTpsI Ha 3HAuUMTeNbHble 3aTpaThbl, HallpaB/ieHHbIE LJMOHHBIX MEeOVULMHCKMX M XUPYPTMUeCKMX BMella-
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TeJIbCTB, B CpeiHEM 06beM CHIDKEHMSI 60/ C TTOMOIIIbIO
IOCTYITHBIX MpPOLIeAYyp cocTaBiseT 0kouo 30-40%, 1 3TO
MIPOMCXOAUT MeHee ueM Y IOJIOBMHBI MalyeHToB. Ta-
KM 00pa3oM, GOJIBIIMHCTBO JIIofei ¢ 60Ie3HEHHbIMU
COCTOSIHMSIMM TIPOJO/DKAIOT MCITBITHIBATh 3HAUMUTENb-
HYI0 60J1b, KOTOpAs YXyIIIaeT KauyecTBO UX KU3HM, BbI-
3bIBasi 3HAUMUTEbHYIO (PU3NUECKYI0 MHBAIUIAHOCTb U
SMOLMOHAIbHOe paccTporicTso [10].

CTpeMsiCh YMEHBUIUTh GpeMsi HeIOOLIEHKM U He-
aZleKBaTHOTO JieueHus: 60m, Amepukaickoe obujecmeo
6osu (AOB) B 1996 rogy yupenmio Kamnauuio «boiab Kak
MSIThIN JXM3HEHHO BaXKHBINM MOKa3aTelb», OCHOBHOI 11e-
JIbIO KOTOPOJ! SIBJISIIOCH CO3[IaHMe OLIEHKU U U3MepeHue
60/, a TaKKe ee Ha3HAUEHME B KaueCTBE BAXKHOTO IO-
KasaTesss 6/1aronosyuus IMamyeHTa, Kak U CyIiecTBYIO-
Iye YeThIpe KM3HEHHO BaXKHBIX IMpu3HaKa. IlepBoHA-
YaJIbHO 3Ta KaMITaHus 6blIa MIMPOKO MO IepskaHa MHO-
TMMU MEeIOVIIMHCKUMU 0OIecTBaMu U apMaieBTuyie-
CKMMY KOMITAaHUSIMU, a 3aTeM ObUIa MpUHSITa B Bennko-
oputanuyu. OJHUM U3 TPUHIUIIOB, MPEAJIOKEHHBIM
AOB, 6bl1a peructpaiys 60 TakKuM 00pa3oM, UYTOObBI
MOXXHO ObUIO MPEACTAaBUTh YETKYI0 KapTUHY 60JIeBbIX
OIIYIIeHM, UCTIBITBIBAEMBIX CAMMM TAI[ME€HTOM, a TaK-
ke peKOMEeHI0BaJIOCh MCIIOIb30BaTh OTHOMEPHbBIE IITKa-
JIbI 60/ 111 OTOGPaskeHMs ee MHTEeHCUBHOCTU. OqHUMMU
"3 PEeKOMEHAOBAHHBIX IIKAJ SIBJSUIVCh: YMCIOBas peii-
TUHIOBas LIKaja, 8U3yanbHas aHanozoeas wxana (BAII)
" 4-6aybHas BepbasbHas peiiTMHroBas mkana [18].

CucreMatuyeckas, pyTMHHAsI OlleHKa 60/ C UC-
MOJIb30BAHMEM CTAaHIAPTU3UPOBAHHBIX Mep, Kak Ipa-
BUJIO, CUMTAETCSI OCHOBOI 3dekTMBHOrO ee ycTpaHe-
HUs Y TAllMeHTOB, He3aBMCUMMO OT BO3pacTa, Mojia u
coctostHust. O1leHKa 60/ He CTajia «ISIThIM SKU3HEHHO
BaKHBIM ITOKa3aTesIeM», IIPeTyCMOTPEHHBIM HECKOIbKO
JleT Hasaj. M Ha JaHHbII MOMEHT B GOJIBIIMHCTBE CITy-
yaeB MpeATosaraeTcsl HEyMeCTHbIM IPUMEHEHMe CUC-
TEMHOTO OI€EHMBaHUSI OO ISl TIPUHSITUS PeIlleHuit o
JIeYeHNH, KaK B MeMaTpuu, Tak U B yXOJ€ 3a B3POC/IbI-
Mu. Takum o6pa3om, GOJIBIIMHCTBO JII0Iei ¢ 60Ie3HeH-
HBIMM COCTOSTHUSIMM TPOJIOJIKAIOT MCIBITHIBATb 3HAUM-
TebHYIO 60JTb, KOTOPAS YXYAIIAeT KaueCTBO UX JKU3HMU,
BbI3bIBass 3HAUUTENbHbIE HapYIIeHUS (QU3NUECKUX U
MICUXUYECKUX DYHKIINIA.

Ilenb MccnegoBaHUsA — U3YUYUTh BO3MOXKHOCTU U
0COOGEHHOCTH TIpMMEHEeHUs Haubojiee pacrpoCTpaHeH-
HBIX IITKaJI JIsT OLIeHKM 60/1eBOT0 CMHAPOMA.

Marepuansl M MeTOABI McciaegoBaHus. B xope
MCC/IeIOBaHUST ObUT MPOBENEeH aHalu3 3apy6eskHOi U
OTeueCTBEHHO JUTEPATYPbI M M3YUEHbI MPUMeHsIeMbIe
B HACToOsIIliee BPeMs LIKaabl ¥ OMPOCHUKU OGBHEKTUBU-
3aLuy 60JIeBOro CMHIPOMA.

PesynbraThl U ux o0cyxpeHme. CyllecTByeT He-
CKOJIbKO XOPOIIO pa3pabOTaHHBIX INKajJ, KOTOpbIE WUC-
TTOJIb3YIOTCS [IJIS1 OLIEHKM CTereHu 60M,  BCe OHU TTIOMO-
TaloT YIYYIIUTh KOMMYHUKAIIMIO MEXKIY MeIUIIMHCKUMU
paboTHMKAMM U TaleHTaMu. HeKoTopbie U3 3TUX METO-
OB Haubosiee TMOOXOMNAT )i JIIOAEN OIpeneleHHOTO
BO3pacTa, B TO BpeMs KakK Apyrue 6oJiee TMOJe3HbI IJIst
JIIONeli, CaMOCTOSITEIbHO OTC/IEXKUBAIOIINX TUHAMUKY
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CBOero 60J1e3HEHHOTO COCTOSTHUSI. Pe3ynbTaThl, OTyYeH-
Hble MyTeM NPMMEHEHMs IIKaabl GOJM, MOTYT TOMOYb
HalpaB/siTh OMarHOCTMYECKUI TPOIEeCC, OTCAEXMBATh
TporpeccupoBaHye 3a607eBaHMs ¥ MHOTOEe JpyToe.

O1uleHKa JIOKAIU3aM M MHTEHCUBHOCTM 60N yac-
TO GbIBAET JOCTATOYHON B KIMHUYECKOIi MpakTuke. Of-
HakO IpM IJIaHUPOBAaHUM KIMHMUUYECKUX MCIBITAaHUIL
JIeUeHus: OCTpoit 60/ He06XOOMMO OMpenennTh U U3-
MEpUTh Apyrue BakKHble acIleKkTbl, TOMMUMO MHTEHCUB-
HOoCTM 6osM B TOKoe. Eciut ke 3Tu (akTOpbl HE YUUThI-
BalOTCS, TO 3TO MOXET MPUBECTU K OECCMBICTEHHBIM
JaHHBIM U JIOKHBIM 3aK/Io4eHusMm [2]. [l OLeHKM Ka-
YeCTBEHHBIX aCMEeKTOB XPOHUUYECKO 6OV U ee BIUSHUS
Ha QYHKIMM opraHu3Ma 6bUTM pa3paboTaHbl MHOTOUMC-
JIeHHble METOJbl JJi Pa3IMYHbIX TUIIOB U IOATUIIOB
XPOHMYECKUX GOJMIeBBIX COCTOSIHUIA. IIJIMHHBIN CIMCOK
OTyOIMKOBAHHBIX METOJIOB YKa3bIBaeT Ha TO, UTO OLIeH-
Ka 60U TMO-TIpeXKHEMY SIBJISIETCSI O KOHIA He pelleH-
HOI1 3agaueri.

dddexTrBHOE ycTpaHeHMe 60JIEBOTO CHHApOMA
oCTaeTcsl BaYKHbIM T10Ka3aTejeM KauecTBa OKa3bIBaeMoii
naluyeHTaM MeIMIMHCKOM momouiu. IlIkanel 601m mo-
JIe3HBI J1JISI KIMHUYECKO OLleHKM TOTrO, HaCKOJbKO MH-
TEHCUBHO MallMeHThbl YYBCTBYIOT 06O/b, U [JIsI MOHUTO-
pMHTA pe3yabTaTUBHOCTY JieueHUs B pa3Hble MepUoJIbl
BpeMeHu [12].

CyO6BbeKTMBHbBIE M3MEPEHMUS SIBSIOTCS TOJIe3HBIMU
UHCTPYMEHTAaMM JJIS1 OLIEHMBAaHMS TsKecTUM Gonu, ee
KauecTBa (HarpuMMep, Pe3Koit 6o/u) U BIUSHUS Ha ca-
MOUYBCTBME MALMeHTOB. YMCIOBbIe PENTUHTOBbIE IITKA-
JIbI SIBJISIIOTCSL OOHUMM U3 CAMbIX MOMYJISPHBIX CyObHEK-
TMBHBIX TIOKa3aTeseit, UCIONb3yeMbIX JJIsl OLleHKU 60-
JIX. DTY IIKAIbI JIETKO afMUHUCTPUPYIOTCS U aHAIU3U-
pYyIOTCS, 4YTO [ejlaeT UX NPUMEHMMbBIMM B IIMPOKOM
nyuaria3oHe napaMeTpoB. UnMc/IOBble peiTUHTOBBIE IIKa-
JIbl SIBJSIIOTCST Haubosiee MPUBIIEKATENbHBIMYU, TaK Kak
MOTEHIMATBHO MOTYT YIYUIIUTb C60P AAHHBIX U YIIPO-
CTUTDb B3aMMO/IeJiCTBME MeTIepCoHaa C MayeHTaMu.

VHTEHCUBHOCTb 60U SIBJISIETCSI TEM TIapaMeTPOM,
KOTODBII yalle BCero OLleHMBAETCSl B KIMHUYECKUX WUC-
CJIeIOBAaHMSX C IMOMOIIBI0 TAKUX ITOKa3aTesei, Kak BU-
3yajpHasl aHajoroBas LIKaja, YMCJIOBasi PEMTMHroBas
IIKasa, BepbasbHasl PETUHTOBAs IIKaJa U IepecMoT-
peHHas IKaia ¢ JUIAMM AJis onpeznenenus: 6om. KoH-
CEHCYCHbIe TPYIIbl PEKOMEHIYIOT MCII0Nb30BaTh UM-
CJIOBYI0 PETUHIOBYIO MIKATY JJI1 KIMHUYECKUX UCCIie-
TIOBaHMIA, YUUTHIBAS €e CUJIbHbIE CTOPOHBI, O6HAPYKEH-
Hble B MCC/IeJOBAHUSAX Ha BBIOOPKE JIMI[ U3 3alaJHbIX
cTpaH [22].

UucioBasi peifTMHroBasl IKana 6oam — Numeric
rating scale for pain (NRS) — 3TO cerMeHTMpPOBaHHas
uyciaoBasi Bepcust BAIIl, B KOTOpOJi pecrioHIeHT BbI6M-
paet yesnoe uncio (0-10 menplx uKcen), OTMeYEHHOE Ha
TOPU30HTANBHOIN JVHUYM, HAWIYYIIMM 0Opa3oM OTpa-
Karolllee MHTEHCUBHOCTH ero 6osu [1]. [Tomo6HO BAII,
NRS cOpep>xuT TepMMHBI, ONMUCHIBAIOLIME PA3INUYHYIO
TSKECTb GOJTH.

[ToBTOPHBIN aHAIM3 BapbUPYETCs, HO PECIIOHAEH-
TOB yallle BCEro MpOCAT COOGIINUTh 06 MHTEHCUBHOCTMU
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60o/mn «3a TociemHue 24 yaca» WIM O CpelIHeil MHTeH-
CcUMBHOCTM 60sM. PaccMaTpuBasi ZAHHYIO IIKAIy B Kavye-
CTBe BbIGOpA i OLEHKM 6OJM Y TMalyeHTOB, MOXKHO
OTMETUTD CJIeflyIolliee: SIBJSISICh JievalluM BpauoM, JaH-
HYI0 IIKaJIy BO3MOXHO JIETKO aAMMHUCTPUPOBATh U
OIIeHMBATD; BHITIOJIHEHME MALIMEHTOM 3aHMMaeT He 60-
Jlee MMHYTBI; UCIIOJb30BaHME KaK B YCTHOW, Tak U B
MUCbMEHHOI (GopMe; Takke OHa SBJsIeTCs Haubosee
MPOCTOi B TojcyeTe G6aioB. K riaBHOMY HEIOCTATKY
NRS OTHOCUTCSI OLI€HKAa TOJIbKO OJHOTO IapaMmeTpa 60-
JIEBOTO CMHIPOMAa — MHTEHCUBHOCTH, IIO3TOMY 3Ta IlKa-
Jla He OTpaxkaeT BCei CIOKHOCTY U MHIUBUILYaJIBHOTO
IJIST KaXKIOro MalyeHTa xapakrepa 60y, a Takke He
YUUTHIBAET MHOTOKOMIIOHEHTHYIO AMHAMMKY OOJI.

B cnoBecHo#t peitTuHroBO# 1ikane — Verbal rating
scales (VRS) — ObL1 IIpeJIOKeH APYroii BapuaHT OL[€HKMU
MHTEHCUBHOCTU 00/M. PecroHIeHTy mpeajiaraeTcst oT-
METUTb TpuaaraTesbHOe, KOTOpOe JIyulile BCEro oTpa-
SKaeT ¥ OMMCHIBAET MUCIBITbIBAEMYI0 MM 00jb. CiioBa
0OGBIYHO BBICTPAMBAIOT B PSIMIBI 11O CTEIIEHM HAPACTAHUS
TSDKECTM 60JIM U TIOCIeI0BATEIbHO HYMEPYIOT OT MEHb-
et TsskecTu K Gosbiieii. VICmmonb3oBaHMe CIOBECHOI
PEVITUHTOBOJ IIKaJbl MMEET Psf IPEMMYIIECTB: OHA
IIOBOJIbHA JIerKa B MPUMEHEeHUM; afieKBaTHO OTpakaeT
COCTOSIHME TauueHTa M 3GdEeKTUBHOCTh MPOBOIVMOIL
Tepamuu [7]. OGHAKO M3-3a OTPAHMUYEHHOTO 4MCiIa BO3-
MOYKHBIX KaTeropuii OTBETOB Y HEKOTOPbBIX IMAalMEeHTOB
MOTYT BO3HMKHYTbH IpPOGJIIEMBI C OIpeleleHNeM TOrO,
Kakoii OTBeT Hauboyiee COOTBETCTBYET OIMMCAHMUIO UX
60om. Kpome TOro, MHTEPBAIbl MEXAY PasIMYHbIMU
TpuiaraTebHbIMM, OMMCHIBAIOIIMMM O0/Ib, MOTYT OBITh
HepPaBHbIMMU, UTO MOXET IMPUBECTU K CHYDKEHUIO YPOBHS
OLIEHOYHBIX [JAHHbIX. PasjnuyHble TEPMMHBI, MUCIIOJIb-
3yeMble JJisT OMMCaHusT 6011, MOTYT TakKe MO-PasHOMY
MHTepIpeTupoBaTbcsl mamyeHtamu [23]. Takum ob6pa-
30M, MHTepriperanus VRS He Bcerja mo3BoJsieT Ce/aTh
BBIBOJIbI O BEJIMUMHE V3MEHEHUS MHTEHCUBHOCTU 6OJIU
MEXIy IBYMS OLleHKaMU.

MHoOrue mMalMeHThl, CTpajJalollie XPOHUYECKOI
60J/IbI0, TIPY TPOCHOE OIKCaTh CBOIO 6O/b C MTOMOIIbIO
TUIIMYHOM JIMHEHOM YMCIOBONM IIKaJibl, UCIIbITHIBAIOT
3HAUUTE/bHbIE TPYAHOCTY B BbIGOpE OIEHKU €€ MHTEH-
cuBHocTH. Illkanma Maukocku — The Mankoski pain scale
(MPS) [14] - paboTaeT ¢ TpeMsI KaTeropusiMu U oL Po6-
HO OMMCHIBAET MOATUIIBI 60U BHYTPU ITUX TPEX KaTe-
ropuit, TakuM o6pa3oM, IIOMOTast KOJMUYEeCTBEHHO Olle-
HUTD ee. DTa IIKAJIA MTO3BOJISIET AATH MOJIHYIO U CyObeK-
TUBHYIO KapTMHY MCIIBITHIBAEMOJ TAl[MeHTaMu 60u, —
MCIIONB3YSl CJIOBA BMECTO IPOCThIX IMDp, MalMeHTH
AT 6ojiee YETKYI0 KapTUMHY XpOHMUEecKoi 6omm. Tak
KaK XpOHMYecKast 60Jib IO CPABHEHMIO C OCTPOI SIBISIET-
cs1 6ojiee IJIUTENIBHOM, CO BpeMeHEM BbIpabaThIBAeTCS
CBOeOoOpasHasl TepMMMOCTh K Heii. TOT ke camblif ypo-
BeHb 00/, KOTOPBIi MOXET ObITh MYUMTEbHBIM JIJIS
OJIHOTO YeJIOBeKa, SIBJISIETCSI CpefHeli TI0 CTeTleHM TsDKe-
CTU [J1s1 Apyroro. ITOCTOSIHHO MCIbIThIBaeMasl TMalyeH-
Tamu 60JIb JeJIaeT ee BOCIPUSITHE HECKOIbKO MHBIM T10
CpPaBHEHMIO C TAIMEeHTaMM C OCTPOi 6OJIbIO, UTO JIMIII-
HUIi pa3 MOMATBEPKIAET CYOBbEKTUBHYIO ITPUPOAY GOJIN.
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ITo cpaBHeHuto ¢ VRS uikana MaHKOCKH SIB/IsieTCsI 6osiee
HarJISIAHOM, C ee IIOMOIIBIO TALVeHTaM CTaHOBUTCS
Jlerye BbIOMpATh OMMCaHMe, KOTOpOe Hambosee COOT-
BETCTBYeT MX omyiieHusM. OIHAKO M 3Ta MIKajaa y4uu-
THIBAET JIMIIb OAVH MTapaMeTP — MHTEHCUBHOCTbD.

Ilnst o1leHKM 60JIM ¥ TTPOTHO3MPOBAHMS PA3TUUHBIX
3ab0sieBaHMIT TOTO WIM MHOTO JiMLA ObLT CO3LAH psif,
BaJIMAM3MPOBAHHbBIX OMPOCHUKOB. KpaTkas oreHka 60-
nu — Brief pain Inventory (BPI) — 6bl1a paspaboTaHa Jjist
M3MepeHUs TSDKeCTU 6O U ee BIAMSHUS Ha KU3Hemes -
TETbHOCTb OHKOJIOTMYECKMX OOJIbHBIX. B 60Jee mo3gHmUX
MCCIeIOBAHUSX NAHHBIN OMPOCHUK CTAIM TAKKe MWC-
MOJIb30BATh [JISI OIEHKM T'eTePOTeHHBIX OOJIEeBBIX CO-
cTossHui. Haubosiee MIMPOKO MCIONb3yeMasi BepCUs
3TOTO OINMPOCHUKA BKIIOUAeT B cebst 11-6a/ibHyI0 Um-
CJIOBYIO PEMTMHTOBYIO IIKaTy JIJIST OLIEHKYU BIUSHUST 60-
JIM B CIAEAYIONIMX 00JacTsIX KM3HU UejioBeKa: o6Imast
aKTMBHOCTb, HACTPOEHMe, CIIOCOGHOCTb XOOMUTh, HOP-
MajbHas pabora (BHe AOMa U IO JOMY), OTHOLIEHUS C
IPYTYMMM JIIOIbMU, YIOBOJIbCTBME, TTOJTyYaeMoe OT KMU3-
HU U COH [5]. TIOCKONIBKY MHTEHCUBHOCTb XPOHUYECKOT
60JIM YacTO BapbUPYeTCs B TE€UEHME CYTOK, MallyeHTa
MPOCST OLIEHUTh ee B HACTOSILIMIA MOMEHT, B MOMEHT ee
HaubOJIbINel ¥ HaMMEHbIIIeiI MHTeHCUMBHOCTM, a TaKkKe
cpenHee 3HaueHMe B TeueHue 24 vacos. Taxke pukcu-
PYIOTCST MeCTO HaubosbliIeli 601e3HEHHOCTM Ha CXeMa-
TUYHOM M306paskeHUM Tea ¥ OTMeYaeTcs TO, Kak Ia-
LMEeHT oleHuBaeT 3()QPEeKTUBHOCTh JieyeHUs] 6oau 3a
nociaemHue 24 yaca [25].

BPI onieHuBaeT 60/ib B HECKOJbKUX acCIeKTaX, Ta-
KUX Kak JIOKaauM3auusl, MHTeHCUBHOCTb, BJIMSIHME Ha
MMOBCEHEBHYIO KM3Hb MaieHTa. OMPOCHUK UCITOJIb3Y-
eTCsl KaK KauyeCTBEeHHBbIVI M KOIMYeCTBEHHbBIN IOKa3a-
TeJb B UCC/IeJ0BATENIbCKUX PAOOTaX B Pa3IMYHBIX CTpa-
Hax. BPI paccMaTpuBaeT Te 3JieMeHTbI, KOTOpble 06bIU-
HO UCITOJIb3YIOTCS B MEAUIIMHCKUX KOHCY/IbTAIUSX JJIsI
IUArHOCTUKM U TIOC/IeAYIONIEro HabIroIeHns 38 COCTOSI-
HMEM MalMeHTOoB, MosTomMy BPI sBisieTcst 60jiee Hamex-
HBbIM MHCTPYMEHTOM [IJIs1 OlleHKM 605 [11].

Iyig TOro, 4ToOBI MPAaBUIBHO OLIEHMBATh COCTOSI-
HM€e TalMeHTOB, HeO6XOMMMBIM YCIOBMEM [IJISI 3TOTO
TaKke MOJDKHO SIBJISITbCS 00lllee MOHMMaHMue BepOasib-
HO ¥ HeBepbanbHOI mepemauu MHopmanunu. KoH-
TPOJIbHBIN CIMCOK HeBepOaabHBIX IMOKa3areseit 60am —
Checklist of nonverbal pain indicators (CNPI) — 3T0 MeTo[,
OLIeHKM 60JI1, KOTOPBIi COOTBETCTBYET AAHHBIM Tpebo-
BaHMaIM. CNPI MmoskeT ObITh IT0JIe3eH B KauecTBe MeToma
HaOIoAeHNs 3a MalMeHTaMM, HeCIIOCOOHBIX K CaMOOT-
yeTy. ET0 TOYHOe MCMOAb30BaHMeE MMOMOTaeT UAEHTHU-
¢dbuumpoBaTh 60/1b B IIEPUOZ, IOCIE0NepalMOHHOTO BOC-
CTAHOBJIEHUS IJIsI TonepkaHusl 3¢h(eKTUBHOTO Jieve-
Hust 60iu B 9TOT niepuof. CNPI siBjsieTcsl HafAeXKHbIM U
JIOCTOBEPHBIM METOJIOM OIIeHKM 6OM Yy TMalMeHTOB C
IeMeHIMed, TCUXUYECKMMU pacCTpoOMCTBaAaMM U [JIs
OIIeHKM 60JIEBOTO TIOBEIEHMS TIOXKMUIIBIX JTI0/Ieli C KOTHM-
TUBHBIMMU HapylieHusimu [16].

Jltogy ¢ HApYIIEHHOM MHTEIEKTYaabHOM QPyHKIMen
MOTYT BbIpakaTb 60JIb MHAUE, YTO JIeaeT ee elle 6osee
Cy6beKTUBHOI 13-3a HeBepOaIbHBIX TIOKa3aTesei, KOTo-
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pble HeJIerKO pacrio3HaTh C YUETOM WHAVBUIOYATbHOCTU
60s1€BOTO TIOBeZeHMsI. PasmyuHble MOTyYeHHbIE Pe3yJIb-
TaThbl OTBETOB (B 3aBMCUMOCTU OT CJIOBECHBIX ¥ KOTHM-
TUBHBIX HABBIKOB) B MCCJIENOBAHUSAX OTPAHUUMIN TIPU-
MeHeHMe TAaHHBIX METOJOB OLIEHKM 6O0JIM Ha MpaKTUKE.
CreoBaTeNibHO, CYLIECTBYET MOTPeGHOCTh B 6Gosee co-
BepILIEHHBbIX METOJaX OIEeHMBaHMs OOJM, CIIOCOGHBIX
JIaTh JJOCTOBEPHOE 3aK/IIOUEHNE O COCTOSTHMY TAI[IEHTOB,
OCHOBBIBAsICh Ha HEBepOATbHbIX MTPU3HAKAX.

Onpocauk 6omu  Maxkl'wmna -  McGill  Pain
Questionnaire (MPQ) ocTaeTcsi OIHMUM U3 CaMbIX LIUPOKO
MCITI0JTb3YEMBIX OITPOCHUKOB JIJISI OIIEHKY 60JIEBOTO CUH-
npoma. OH COAEPKUT TPU IIKaJbl: CEHCOPHYIO, addek-
TUBHYIO, 3Ba/II0OATUBHYI0. Kaskmasi U3 1miKkas nojesieHa Ha
pasgernbl, comepsKalyuX JeCKPUIITOPbI, KOTOpbIE pacIio-
JIaralTCsl 10 HapacTaHUIO BbIPAXKEHHOCTM OLleHMBae-
MOV XapaKkTepucTuKU. [laliMeHT OOsKeH BbIGpaTh TO
omycaHue, KOTOpble HamMboIee COOTBETCTBYIOT €ro
OIIyIeHusIM. IIpM 9TOM aHaaM3y IMOJBEPTaloTCs TPU
MOKa3aTessl: MHIEKC YMC/Ia BHIOPAHHBIX JEeCKPUIITOPOB
— obIlee 4uMCJI0, BHIOPAHHBIX BepOaabHBIX XapaKTepu-
CTUK; PAHTOBBII MHIOEKC 6OMM — CyMMa IOPSIKOBBIX
HOMEPOB JIECKPUIITOPOB B KaKIOM pas3jiesie; MHTEeHCUB-
HOCTb 60JIM, — METOAMKA KOTOPOi COOTBETCTBYET Bep-
6aybHOI omucaTeNbHOI 1IKase [20].

TpexKOMIIOHEHTHAasI CTpyKTypa auddepeHumanm
60/ IeICTBUTENILHO SIBJIIETCSI OOHUM U3 GOJIBIINX OT-
KpbITHit MPQ, I09TOMY M3HauYaJIbHO OHA ObLIa MOAIED-
SKaHa MHOTMMM PaHHUMU aHAIUTUYECKUMU MUCCIeI0Ba-
HUSIMM B 9TOi o6macty. OgHAKO HefaBHME MCCIeIoBa-
HUSI TIOCTaBWIM TIOJT COMHeHMe (DaKTOPHYIO CTPYKTYPY
MPQ. OmHuM 13 Ha6GII0IeHNit 6bIJI0 OTCYTCTBME TOYHO-
CTU, KOTOpast 06yC/IOBJIEHA TEM, YTO HEKOTOPbIE CJIOBA B
OIIeHOUHOJ KaTeropuu MPQ MOXHO OTHeCTU K addek-
Ty. CyliecTByeT Takke TeHAEHLVS K MYJIbTUKOJUIMHEe-
apHOCTU MEXAY CEHCOpPHbIMMU, aheKTUBHBIMM U IBa-
JIIOATUBHBIMM (AaKTOpaMM M 3TO CTaBUT IIOA, BOIIPOC
BAJIMIHOCTb MeToa. HakoHel, elje MpeCcTOUT yCTaHO-
BUTDb IIPOTHOCTUYECKYIO HamexxHOCTb MPQ. Io cux mop
OTCYTCTBYIOT OITyGJIMKOBaHHbIE MCCIEAOBAHUSI O TOM,
MOXKET JIM 3TOT METOJi IIpeAcka3aTh PUCK OCIOXKHEHUs
TeueHMst 601 ¥ KaKoBa GYIeT peakius Ha KOHKPEeTHbIe
BU/IbI JIEUEHUSI.

Bonee kpaTtkast dopma MPQ He peurmia 3TUX MPO-
6neM. V3BnedyeHHble U3 MOJAHOM Bepcuu MPQ 11 ceH-
COpHBIX U 4 addeKkTrBHbIE BepbasbHbIe HIKAJbI, pasie-
JeHHble Ha 20 KIacCOB MO0 HAapacTaHUI CMbICIOBOIO
3HaUeHMs] B KOJIMYEeCTBEHHOM OTHOLIeHuu [6], He uc-
KJIIOUM/IY HEOCTATKM CBOETO MpelIecTBeHHMKA.

OJlHaKO HECMOTPSI HA HECOBEPIIEHCTBO OMPOCHUKA
MaxkI'naia, cieqyeT OTMETUTD, UYTO OH SIBJIIETCST Gosiee
HaJIeKHBIM U YYBCTBUTEIbHBIM METOIOM OILIEHMBaHUS
60J1eBOTO CMHIpPOMa, KOTOPbIi MOXKeT ObITh MUCIIOIb30-
BaH B MeOUUIMHCKUX MccienoBaHusx. OH MMeeT IoJ-
HBIil CIIEKTP OIpeJe/IeHHbIX 3JIEMEHTOB, ITPUMEHMMbBIX
MpU OIlEHKe KaK HeipoIiaTu4eckoil, Tak M HOLMIIEI-
TUBHOJI 60Jn.

XpoHuueckast 60/1b BIMSIET HA KAUeCTBO XXU3HM Ta-
LIMEHTOB, CTPafalolINX HeipoIriaTueli, BbI3bIBAs TSKe-
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Jible HeraTMBHbIE TocyiencTBusi. OeHka 6o0iu, 6yap TO
HOUMIIETITUBHAS, WM HelpomaTuueckasi, — SIBJSIETCS
KIMHUYECKM BaKHOI [JIS TOC/AeNYIONIero Ha3sHaYeHMUs
cooTBeTCTByMOLIero yjeuenusi. PainDetect Questionnaire
(PD-Q) npencrasisieT co60¥i HOBBII, HAEKHBIN U MPO-
CTOJ CKPMHMHTOBBIV MHCTPYMEHT [JIsl TPOTHO3MPOBA-
HMS BepPOSITHOCTY pa3BUTUS Heliporiatuu [9].

Koneb6momeecs 1o 4aCTOTe M MHTEHCUBHOCTY UMC-
JIO TECTOBOTO ITOKA3aTeIs] BBIBOAUTCS MCXOAS U3 T10JI0-
SKUTEbHBIX ¥ OTPULIATENIbHBIX CMMITTOMOB HepoIaTu-
YyecKoil 60/, KOTOpbIe UCIOIb3YIOTCS B KayecTBe I0-
JIe3HbIX BepOaIbHbIX J€CKPUIITOPOB. T10/IOKUTETbHBIMU
CUMITTOMaMM SIBJISIIOTCSI CIIOHTaHHbIe 60N, TapecTe3nun
Y AV3eCTe3n, OCHOBHBIE 5Ka/06bI MAIIEHTOB MPU 9TOM
- JXKeHMe, TIOKaJIbIBaHMe, MPOHM3BIBAIOIIAS 6OJb WK
autoayuysi. OTpULIATEIBHBIMU CUMITTOMAMM SIBJISTIOTCS
ToTepsT YyBCTBUTENIbHOCTM, OHEMEHME, aHaJbre3usi U
aHecTe3Msl, BK/IIOYasi MOTEPI pPaBHOBECUSI M3-3a IPO-
MIPUOLIETITUBHOM OUCHYHKINN.

PD-Q - 3TO MeTO[ OLleHKU 601, He TPe6YIommuit
¢dusukanbHoro ob6cnemoBaHus. OH uMeeT 3 JOMeEHa,
KOTOpbIe HAIpaBJeHbl HA KaueCTBEHHYIO OIEHKY Heli-
ponatuueckoii 6omm. IlepBasi yacTh BK/IIOUaeT B cebs
TpU TMYHKTA, KOTOPbIE€ OLIEHMBAIOT MHTEHCUBHOCTH 60-
mu. IlepBblii NOMEH COAEPXUT NYHKTHI, Kacalouiuecs
rpajanumu 60, otennBaemoit ot 0 1o 5, rae 0 — coBcem
HeT 60/, 5 — OUeHb CUJIbHO. Bo BTOpOM JloMeHe 3aja-
eTCsl BOIIPOC O XapaKTepe TeueHust 60/, rae HabupaeT-
csa or -1 ;o 2 6a/;IoB B 3aBMCMMOCTM OT TOrO, Kakas
OuarpaMma IaTTepHa TeuyeHuss 6oy ObUla BbIOpaHa.
XapakTep Te4eHUs] MHTEHCUBHOCTM 60y, OLIyIaeMoii
MaleHTOM, IIpeACTaBAeH YeThIPbMSI BU3YaJbHbBIMU
rpadukamu. TpeTuit JoMeH BK/IHOUaeT B cebsl BOIIPOCHI
O pacIpoCcTpaHeHUM OO, OTBETHI «Ia» WJIN «HET» CO-
oTBeTcTBYIOT 2 wiau 0 6a/miam. Ecau y manmeHTa ecTh
60/1b, OH OTMETUT OGOJIEBYIO 30HY Ha PUCYHKEe UesIOBeKa.
O6mmMit 6a/T BBIBOOUTCS IyTeM CyMMupoBauus. OlieH-
Ka < 12 yka3bIBaeT Ha TO, UTO 60JIb BPSI, v OYAET UMETh
HelipomaTUYecKuii XxapakTep, B TO BpeMs Kak OIleHKa >
19 mpepnonaraet, yTo 606 60JIee UEM BEPOSITHO OyAeT
UMeTh HeliponaTmueckuii xapakrep [19]. Cuer mexny
000MMM 3HAUEHMS TTIOKA3bIBAIOT, UTO PE3y/IbTaT SIBJISIET-
csl HeompeJeleHHbIM U TpebyeTcs: Gosiee meTalbHOE
obcemoBaHMe 11l TOCTAHOBKYM MTPaBWJIBHOTO AMArHosa.

PD-Q pmemoHCTpUpYeT CBOI0 HaAeXHOCTb B OIpe-
JIeJIEHUY BEPOSITHOCTY HEMpPONaTUUYECKOrO MPOMUCXOXK-
nmeHust 6omi. Vgentudukaims xapakrepa 601 MOXKET
MPUBECTU K Pa3IMUHBIM CTpPaATErusiM IO YCTPaHEHUIO
60/m. XOTSI HeNb3sT OTPUIIATh HEOOGXOAVMMOCTb B Jajb-
Helilleld KayeCTBEHHOM UM KOJMYECTBEHHON IPOBepKe
JaHHOTO METOJa Yy TAIMeHTOB C Pa3sHbIMU (GopMaMu
HelipomaTun.

IuddepeHMpoBKa pasHbBIX TUIIOB HelpomnaTuye-
CKOJi ¥ HOLMIEITUBHOM 060U MOXKET ObITh TaKKe OCy-
IIeCTBIeHA C MOMOUIbI0 JIMACKON NIKAabl OLIEHKMU Heli-
ponatuueckoii 6omu — the Leeds assessment of neuro-
pathic symptoms and signs pain scale (LANSS), cocTos-
1ieit u3 2 6;10KoB. [TepBbIit COMEPSKUT MTYHKTHI O CTEIIEHU
BBIPaYKEHHOCTY IU3eCTe3UM, AJVIONVHUM U peakiuy Ha
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TeMIepaTypHble pasApaskUTeNu, a TakkKe O MapoOKCH3-
MaJIbHO 6ONM U BereTaTUBHOI AucyHKIMM. BTOpPOI
6JIOK TOCBSIIEH KIMHUYECKOMY MCCIeIOBAHUIO ajlio-
OVHUM, TUIIepaiTe3uy U rumnoanre3uu. [Io oKOHYaHUU
paboThl C TAIMEeHTOM IIPOBOJUTCS MOACYET OalioB
(MakcumyMm 24 6aia) [8].

Kak ¥ B m060M OpyroM MeTOMe MCCIeNOBaHNS,
3[1eCh TaKKe CYIECTBYIOT OIpe/ieJIeHHbIe OTPaHUUYEHNS.
IMepBOHAYaJIbHO OMPOCHUK TpEeATIoaaraeT IpaBU/Ib-
HOCTb OLIEHMBaHMSI KIMHULMCTOM 60u maitenTa. Of-
HaKO He CYHIeCTBYeT HMKAKOTO CTaHJapTHOTO TeCTa,
JIOKa3bIBAIONIETO STUOJOTUIO GOJM, HUKAKOTO CIIEIy-
aJbHOTO Habopa CJI0B, TOYHO OMpPemessSioIINX CyObek-
TUBHBINI OTBIT GOJIE3HEHHOTO COCTOSIHMSI M HUKAKOIi
IPYTo# IKaibl, KOTOpPAasi MOXET ObITh MCIIO/b30BaHa B
KauecTBe «30JI0TOTO CTaHAapTa». TeM He MeHee HeoO-
XOOMMO OTMETUTb, UTO I[eJlb METOMOB, MCCIEAYIOINX
MIPOMCXOXKIEHMe OOJU, COCTOUT B TOM, UTOOBI TIOMOYb
KIMHULIMCTAM B OLIEHKe TsKecTu 60JIeBOTO CHMHAPOMA.
IMosTOMY OYeHb BaXKHO, YTOOBI MEOUIIMHCKASI KOHCY/Tb-
Taluus ObUTa MpoBefeHa MAJi1 BepuduKauuyu ayuarHosa,
MTOCTaBJIEHHOTO IO JAHHBIM IITKaJIaM.

Taxke cjemyeT YIIOMSIHYTh O TaKOM (peHOMeHe, KaK
«KatacTpodusaiius 6011», KOTOPbIit 6GbLT OIMcaH 6oee
mosiyBeKka Hasajl. [JaHHbI TePMUH XapaKTepusyeT II0-
BeJIeH/€ BOCITPUMMYMBBIX K O0JI€3HEHHBIM COCTOSTHUSIM
JII0fieit, KOTOPhIM CBOMCTBEHHA TEHAEHIIMS K IIPEyBesi-
YEHMIO YTPOXKAIOIIEro 3HaueHust GOJIeBOTO CTUMMYyJAa U
OIIYIIeHUsT 6eCIOMOIIHOCTY B TPUCYTCTBUM 60K, a
TaKkKe OTHOCUTENbHAsI HECIOCOGHOCTb MPEeAOTBPATUTD
MV TIOJABUTD CBS3aHHbIE C 6OJIbI0 MBICJIM B OKUIAHUN,
BO BpeMsI WM TTocIe 601e3HEHHOTO COOBITHS [4].

Illkana karactpodusauum 6Gomu - The Pain
Catastrophizing Scale (PCS) — 1103BO/IIeT B TaKMUX CJTyJasix
OLIEHUTD IIPEICTaBIEHNS ¥ MbICIM IalyeHTa o0 60 10
TpeM TapaMeTpaM — <«IIOCTOSTHHOE pasMbIIUIeHVe» (T10
pornpocaM N? 8-11), «mpeyBenuueHue» (110 Borpocam N2
6, 7, 13), «6e3HamEeKHOCTb» (IO Bompocam N2 1-5, 12).
IInarasoH BO3MOXKHBIX 3HAUEHMI TOTYUYEHHBIX Pe3yilb-
TatoB o PCS — ot 0 10 52 6anioB [24]. Yem Bbiie 6a,
TeM BbIIlIe YPOBEHb KaTacTpodusanyy 601 MamnyeHTa.

JTo oaMH U3 Hauboyiee MIMPOKO MCIIOIb3YEMBbIX
METO/IOB M3MepEeHUsT KaTacTpodOUUecKoro MbIIUIEHMS,
CBSI3aHHOTO C 60/1bi0. OTHAKO HeJb3s1 CKa3aTh TakxkKe O
COBepIIeHCTBe JAAHHOI IIKaIbl, TaK KakK Ha (HoHe Xpo-
HUYeCKoit 60/, KaTacTpodusupyioias 60/b GYHKINO-
HUPYET KaK IepeMeHHasl, KOTOpas MOXET M3MEeHSTh
CBOe 3HAUeHue, a, cjeloBaTeabHO, TOUHOCTh Pe3yibTa-
TOB TaKOTO METOJa HAXOAWUTCS IMOJ COMHeHueM [15].
Bosb Bcerma GymeT SIBAATbCS BHYTPEHHUM CYObEKTUB-
HbIM OIIYIIeH)EeM, KOTOpPOe, HeCMOTPS Ha YMCIOBYIO
U rpaduueckyio OLEHKY, OCTaeTCs YyBCTBOM CYTy0O
MHIUBUIYaIbHbIM. Korya Mbl IIbITaeMCsl MCITOJIb30BATh
JIeCKPUIITMBHbBIE METO/IbI OLIeHMBAHMS [IJIS TIPeICTaB/e-
HMSI 9yBCTBA B JIOTMYECKOIi (hopMe, OHO MTHOBEHHO OT-
paHMUMBAETCS  JIEKCHMKOTpabuMUeCKMMM  TIpaBUIaMM,
CKPBITBIMU B MUCIIOTb3YEMbBIX CJIOBaX, KOTOPbIE, B CBOIO
ouepefib, CUJIbHO OTJIMYAIOTCS MEXKIY SI3bIKaMy U BOC-
MPUHMUMAIOTCS KaKIbIM MHAVBUAYYMOM IT0-Pa3HOMY.
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CormmacHO KOTHUTMBHO-IIOBEJIEHUECKO!  MOeNn,
KOTHUTUBHBIE MPOIECChI UIPAIOT KITIOUEBYIO POJIb B BOC-
puATUM 60U U B TOM, Kak JIIOJM B JaJbHENIIEM MpU-
CriocabamBaloTcs K Heit. Ha ocHOBe JaHHOM MOAeIN OIn-
CBIBAIOT TMIPOLIECC, B KOTOPOM IALMEHTY Heo6XO0IMMO
MIPUHSTH TO, UTO GOJb SIBSIETCS HEM30eKHOM U HEKOH-
TponupyeMoii. [Ipennosaraercsi, 4To IPUHATHME CaMOIO
(akTa cymecTBoBaHUSI XPOHUYECKOH GOJIM UTpaeT KITIo-
YEeBYI0 POJIb B TOM, KaK IalieHThbI IIepeHocsT ee [13].

B KOHTEKCTe XPOHMYECKOi 60U CI0BO <«IIPUHSI-
THe» O3HayaeT: PU3HAHMEe TOrO, UTO Yy uejoBeKa ume-
ercst 60Jib; OTKAa3 OT HEMPOAYKTUBHBIX TOIBITOK KOH-
TPOJIMPOBATh €e; NefiCTBOBaTh TaK, Kak OyATo 60Jib He
06s13aTeIbHO TTO/Ipa3yMeBaeT orpaHuyeHue busmie-
CKUX QYHKUMIT; TPWIaraTh YCUJIUS K TOMY, UTOOBI SKUTh
TMTOJTHOW 3KM3HBI0, HECMOTPSI Ha 60:b [21].

B 1esiom, KoHLeNUMS NPUHATUS OTHOCSTCS K Jie-
SKalleMy B OCHOBE TICHMXOJIOTMYECKOMY COCTOSIHUIO TO-
TOBHOCTM TE€PEXMBATH O0/b U €e KOTHUTUBHbBIE U IMO-
IIMOHAJIbHbIE aCIeKThl. Bce Gosbliiee UMCIO MCCIenoBa-
HMII yKa3blBaeT Ha TO, YTO IMPUHSITUE MOXET MMeTb
Ba)XHOE 3HAueHMe [JIs1 TMOHMMAaHMS MHAVBUIYATbHBIX
pasanuuii B TeUeHUM XpoHUUecKoii 6ou. ITo aToit rpu-
yyHe 6bLIO Pa3paboTaHO HECKOJbKO OMPOCHUKOB [t
OLIEHKM TICUXOJIOTMYECKOTO COCTOSIHUSI TalMeHTOB,
CTpajalomux XpoHuUeckoit 6osbio. CleqyeT TTOMHUTD,
YTO KIMHUYECKME JaHHbIe, COGPaHHbBIE C TTOMOIIBIO JIF0-
60ro 13 MCCAeIOBAHHBIX OMPOCHUKOB, CAELYeT UHTEP-
MPETUPOBATh C OCTOPOKHOCTHIO, MOCKOJBKY He ObLIO
JIOKa3aHo, UTO «IIPUHATHE XPOHUYECKOI 6OM» MOXKET
ObITh OCTOBEPHO M3MepeHo. OIHAKO, CTAJTKUBASICh C
MOJO0OHO! HeO6XOAMMOCTBIO, MPEeNNOYTUTENbHBIM OII-
POCHMKOM B JaHHOM ciydae GymeT sBasTbcs Chronic
Pain Acceptance Questionnaire (CPAQ) [13].

CPAQ 06bln1 paspaboran KommaHmeit Geiser mjst
OLIEHMBAHMSI aJanTaluy TMalMeHTOB K XPOHMYECKOit
60/ ¥ B HACTOSAIIUIT MOMEHT COCTOUT U3 20 MyHKTOB U
MMeeT IBYX(haKkTOpPHYIO CTPYKTypy. Cyb6uIkana «Activity
Engagement», cocTosiiiasi M3 OAVHHAILIATU ITYHKTOB
HampaBj€eHa Ha M3yyeHue TOro, HaCKOJIbKO Yel0BeK
CJIeIUT 3@ CBOEi OOBIYHOII IeSITeNbHOCTbIO, BHE 3aBMU-
CUMOCTHM OT MUCHbIThIBaeMOit UM Gosu. Cybiikana «Pain
Willingness» COCTOUT M3 [eBSATU IYHKTOB U M3MepSeT,
HACKOJIbKO TIAIIMEHT BEPUT B TO, YTO M3beraHue u KOH-
TPOJb 6OJIM — 3TO TO, UTO MOMOTAET CIIPABUTHCS C Hell
[17]. Obuiast oleHKa BBIBOOMUTCS IyTEM OOBeOMHEHMS
JIBYX CYOIIKaI.

Ecu npuMeHSTh CcTporme TpeGoBaHMS IICUXOMET-
pMUeCcKOoro KauecTBa, TO HM OJIMH U3 OMPOCHMUKOB B Ha-
CTosIIIee BpeMsI He MOXKeT COOTBETCTBOBATh BCEM JeBsI-
TV KPUTEPUSIM IICUXOMETPUUECKOTO KauecTBa.

3akmoueHmne. Takum 06pa3soM, MOKHO CcHenaTh
BBIBOJ, O TOM, YTO HUM OJHA M3 PACCMOTPEHHBIX IIKaJ
60/1 He SIBISIETCS] UIEeaabHO M0 BCEM ICUXOMeTpuyIe-
CKMM TIapaMeTpaM U UX He PeKOMEHAYeTCsI TPUMEHSITh
KO BCeM IpyTIIiaM MaieHToB.

Bonb ABISIeTCSI MHOTOMEPHO, MTO3TOMY TIPU Olle-
HMBAHUU HEOOXOAVMO YUMTHIBATH Xapakrep 601N, UH-
TEHCUBHOCTD, JIOKAIU3aIMI0, MPOIO/IKUTEIBHOCTD, €e
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BIMSIHME HA TIOBCEHEBHYIO IeSITeNbHOCTh YejoBeKa, a
Takke 0c060e BHMMaHMe HY;KHO 06paTUTb Ha (aKTOPHI,
KOTOpble MOTYT IOBJMSATh Ha M3MEHEeHMe BOCIIPUITUS
60711 (6MOTICUXOCOLIMANIbHBIN (heHOMeH). YIOBIeTBOPHU-
TeJIbHOEe JieueHMe MOXKET GbITh JOCTUTHYTO TOJBKO Ha
OCHOBE BCECTOPOHHEJI OLIEHKM 6MOJIOTMYECKOi 3TUOJIO-
My 60 B COUETaHUM CO CreudUUecKUuMM MCUX0Co-
[IMaJbHBIMM U TTOBEIEHUYECKMMIU 0COBEHHOCTSIMM TTaLy-
€HTa, BK/II0Yast ero SMOILMOHaIbHOe cocTosiHme. Crieno-
BaTeJIbHO, KOMILJIEKCHASI OLI€HKA, OXBAThIBAIOIIast 61O-
MeIMUIVHCKYI0, TICUXOCOUMATbHYI0 U IIOBEIEeHUYeCKYIO
chepbl KM3HM UeJIOBEKa, MOXKET II0CIIOCOGCTBOBATh
cucTemMaTU3alMM 3HAHUI MeIUIIMHCKOTO TepcoHasa u
cliesaTh METObI OLIEHKM 60/ MeHee CyObeKTUBHBIMMU,
YTO HEIMOCPeICTBEHHO IMOBJIMSIET Ha MOHMMAaHMe Mpu-
poabl 60/1IeBOrO CMHApPOMA M Ha KauyecTBO BbIPaOOTKU
JajibHeliIIel TaKTUKH JIeueHUsI.

XoTs cy6beKTUBHAsSI MPUPoa GO YCIIEIIHO U3Y-
YaeTcsl B MHOTOUMC/IIEHHBIX MCCIeNOBaHUAX, CHUCTEMA
olieHMBaHMS 60JM, BKIIOUAIOIAs HaAeXKHOCTb, BaIuUJ-
HOCTb, PEIIPe3eHTaTUBHOCTD BCE eIlle OCTAeTCS Ha CTa-
VY paspaboTKN.
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ATUTIAYHBIN KIIMHUYECKUI CJIVYA# BPIOIIHOIO TU®A HA TEPPUTOPUY TY/IbCKOV OBJIACTU
T.B. YECTHOBA", M.A. OCTAHUH'", A.B. MAPUIIKO", J.P. KAPJIOBA’, A.A. PYITHEBA™

‘OI'BOYBO «TynbcKuti 20cy0apcmaeHHblli yHU8epcumem», MeOUyUHCKULli uHcmumym,
ya. Bonduna, 0. 128, 2. Tyna, 300012, Poccus
“@I'BOY BO «Pa3ancKuii 20cy0apcmeeHHbili MeOUyUuHCKuULl yHusepcumem umeHu akademuxa H.I1. Ilasnosa» Munucmepcmea
3dpasooxpaneHust Poccuiickoti @edepayuu, yJ1. Boicokogonsmuas, 0. 9, 2. Pazans, 390026, Poccus
“TY3 TO «Tynvckas o6aacmuas KauHuueckdas 6oavHuya», ya.A6aoukoea, 0. 1a, 2. Tyna, 300053, Poccus

AnHoTanms. AKmyansHocmes npo6aemsi: podaeMa GPIOIIHOrO THdAa ¢ KaKIBIM TOfOM NpuobGperaeT BCE GOMBIIYI0 aKTyallb-
HOCTb B CBSI3U C T€M, YTO KOJTMYECTBO ATUIIMYHBIX U JIETKMX GopM GproHoro Tuda Bo3pactaeT BO BCEM Mype, YTO IPUBOAMT K MPO-
671eMaM B paHHE IMArHOCTMKE U jeueHun uHbekuunu. Tak ke yBeTUUMBAETCSI aHTUOMOTUKOPEIUCTEHTHOCTD Salmonella typhi. Bonb-
was uacme nézkux Gopm He 8bi618€MCS U MOXCEM nepexodums 8 6aKkmepuoOHOCUMENbCME0, UMO 8 C8010 ouepedb MOXcem npusecmu K ewé
Gonvwemy pacnpocmparenuro urgexyuu. Llenv uccnedoeanusn: MpoaHanM3yUpoBaTh KIMHUYECKMII CTydail, 3aperMCTPMPOBaHHBIN Ha
Tepputopun Tynbckoit O61aCTM U BBISBUTD OMIMOKY HA pAaHHEM dTare AMArHOCTUKU. Mamepuanst u memodst uccnedoéanus: 6ot
MIPOBeJEH aHAIN3 KIVMHMYECKOro cayvasi. JlaHHOe MCCIeoBaHye SIBISETCs 06CepBalMOHHBIM ¥ OTHOCUTBCS K MCC/IeJOBaHVSIM THUIIA
CIy4yaii-KoHTPoIb. CTAaTUCTUYECKOTO UCCIeI0OBAHMS He IIPOBOIIIOCH MO MIPUUYYHE Majoro 06béMa BeIGOPKU. Pe3ynsmamet, ux o6cyiuc-
deHue U 6b1600bl: TIPY BBISBIEHUY Y GONBHOTO JIMXOPALKM U PEUMIVBOB 3a60eBaHNMsI HEOOXOAMMO OCYLIECTB/ISATh 3260p KPOBU Ha
061Nt aHAU3 U TEMOKYIbTYPY. Tak ke BayKHOe 3HaUeHMe B JUATHOCTUKE MMEIOT JaHHble MMMYHHOTO CTaTyca 60bHOTO, COCTOSIHUE
IbIXaTeTbHOI CUCTEMBI U [TEUEHMN.

KroueBble c1oBa: 6pIoiHoii Tid, aTunnussie popmsl, Salmonella typhi, KnuHUYeCKMii Cyyaii.

ATYPICAL CLINICAL CASE OF TYPHOID FEVER IN THE TULA REGION
T.V. CHESTNOVA", M.A. OSTANIN™, A.V. MARIYKO", L.R. KARLOVA’, A.A. RUDNEVA™

“Tula State University, Medical Institute, Lenin Av., 92, Tula, 300012, Russia
“Ryazan State Medical University, Vysokovoltnaya Str., 9, Ryazan, 390026, Russia
“*Tula Regional Clinical Hospital, Yablochkova Str., 1a, Tula, 300053, Russia

Abstract. Relevance of the problem: the problem of typhoid fever is becoming more urgent every year due to the
fact that the number of atypical and mild forms of typhoid fever is increasing all over the world, which leads to problems
in the early diagnosis and treatment of infection. The antibiotic resistance of Salmonella typhi also increases. Most of
the light forms are not detected and can pass into the bacterial carrier, which in turn can lead to an even greater spread
of infection. The purpose of the study: to analyze a clinical case registered in the Tula Region and identify errors at an
early stage of diagnosis. Research materials and methods: a clinical case was analyzed. This study is observational and
refers to case - control studies. No statistical study was conducted because of the small sample size. Results of their
discussion and conclusions: if a patient has a fever and relapses of the disease, it is necessary to take blood for a General
analysis and hemoculture. Also important in the diagnosis are the data of the patient's immune status, the state of the
respiratory system and the liver.

Keywords: typhoid fever, atypical forms, Salmonella typhi, clinical case.

AxTyanpHOCTb. OJIHA U3 CAMBIX TIEPBBIX U HAMOO0-
Jlee M3BECTHBIX BCIbIIIEK GPIONIHOrO Tuda Ipou3olnia
emé B 429 romy o Haiiei spsl B 'penyin. OHa mosryunia
HasBaHMe «AdUHCKas Yyma» 3a CMEPTOHOCHOCTh MH-
ey (cMepTHOCTb OT GpIOIIHOTO THda A0 1306peTe-
HUSI aHTUOMOTUKOTEpanuu cocrasisia ot 10 mo 30%).
BprouHoi ™1 1 1o ceif JeHb OCTAETCsT BasKHOM Meu-
LMHCKOI 1po61eMoit. Kakablit ol BO BCEM MUpe peru-
crtpupyertcs ot 11,0 o 17,8 MUIIMOHOB HOBBIX CIy4aeB

ADCOMOTHOS KONMYIECT BO cliyuaco

2013 2014 2015 2016 2017 2018
opromHoro tuda, U3 HUX CMEPTEeJbHBIM MCXOIOM 3a- ot

kaHuyBawTcsa ot 130 mo 800 Thicsu [7-13]. B Poccun

HabmomaeTcsl criopaguueckas 3a60/1eBaeMoCTh GpIOIiI- Puc. 3a6oeBaeMOCTb OPIOIIHBIM TU(HOM B ITEPUOT,
HbIM Tudom. Tak B mepuon ¢ 2013 mo 2018 rog 6b110 € 2013 o 2018 rops!

OTMEUEHO OTHOCUTEJIbHOE IIOBbIleHe 3a60/ieBaeMo-

ot B 2015 7 2017 rogax (pI/IC.) [2] HEHTpaI[bHI:Ie PermoHbI Poccum He SBASIIOTCS 9H-

JEeMUYHBIMM paifoHaMM 10 GPIOIIHOMY TU(Y, TTO3TOMY
6oJIbIIIasl YacTh BCITbIIIEK OGYC/IOBJIEHAa 3aBO3aMM BO3-
OyauTensl U3 SHAEMUYHBIX PaiiOHOB TaKuX Kak ITaku-
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ctad, Uupus, Banrnapgen, I0xuHas Amepuka, I0AP. [Ing
Poccuu BOAHBINA IYyTh Iepefadyu He SIBSIETCS OJOMUHMU-
pyoumymM. Bosbiias 4acTb HaceJeHUsI UMeeT AOCTYM K
YMCTOJ MUTHEBOII BOJE, ITIO3TOMY CIIOpaguyeckast 3a60-
JileBaeMoCTh B Poccum 06yCIoB/ieHa B OCHOBHOM peastii-
3alMeil NUIIEBOTO M KOHTAaKTHOTO IIyTU Iieperaun
6prouHoro Tuda.

Kak mMHOCTpaHHbIe, TaK ¥ POCCUICKME aBTOPHI OT-
MeyYaloT yBeanuyeHye KOJIMUeCTBA aTUMIMUHBIX CJTydyaeB U
nérkux ¢opm 6promHoro TMda, Korga Ha GoHe rurmep-
TepMun win cybdedbpunurteTa B TeueHue 3-5 nHeit, 10-
MUHUPYIOT CUMIITOMBI 00IIeii MHTOKCUKaiuu. Y 2-5%
MalMeHTOB BMECTO Ayapeyu Hab0aaeTcsi KOHCTUIAIMS
M pa3BMBAeTCsl MHEBMOHMS. [IpoucXoOuT TOKCHUYeCcKoe
ropaxkeHue mnevyeHu. TunuuHele s GpromHoOro Tuda
MOpaskeHMsT KAIIEeUHMKA (Auapesi, 6011 B XUBOTe, Tep-
dopauus, KuileyHble KPOBOTEUYEHUS] U PO3€E0JIE3HbBIE
BBICBITIAHMSI) TIPOSIBJISTIOTCSI TOJNIBKO B 2-5% cirydaeB
[1,7,8,9,11,15]. 13-3a TOrO, YTO 3260/71€BAEMOCTb GPIOII-
HbIM THdOM B Poccuy ocTaércsl Ha JOCTATOYHO HMU3KOM
YPOBHE, HACTOPOKEHHOCTb Bpaueil K 3TOV MHQEKIUU
cHmKkeHa [1,3,5,6]. 9To MpMUBOIUT K omIM6KaM B paHHel
IMAarHOCTVKE ¥ HAa3HAUYEHMIO He palOHaIbHOM MPOTH-
BOBMPYCHOJI WM aHTUMOAaKTepuaibHOl Tepamuu. YacTo
MIpU pa3BUTUM JIETKOI (hopmbl 6promHoro tuda 601b-
HOJ HauyMHAeT caMoJiedeHue aHTUOMOTMKAMM, UTO B
CBOIO OYepellb MOXET IIPUBECTU K pa3BUTHUIO GaKTepuo-
HOCUTENbCTBA, TOSBJIEHMI0O HOBBIX aHTUOUMOTUKO-
PEe3UCTEHTHBIX MITaMMOB. CuUTyalus emié 6osblie ycy-
ry6isiseTcs. 3a nmocjegHue 5 et Mo JaHHBIM POCCUIICKUX
U 3apybeskHbIX aBTOPOB BCE uallle OTMEYAEeTCsI POCT aH-
TubMoTUKOpe3ucTeHTHOCTH Salmonella typhi [1,5,6,7-
10,15,16].

9To B 6yayIeM MOKET IMPUBECTH K 6oJiee YacThIM
M MacIITabHbIM BCIbIKaM 6promHoro Tmda. Kak mpu-
Mep, MOXKHO MPUBECTM BCIBIILKY B Yrange B 2015 rogy,
B IIpoOliecce pasBUTUSI KOTOPOH, 1O daHHbIM BceMuUpHOIi
opeanudayuu  30pasooxpaHeHus (BO3), mocTpamgano
1940 yenosexk.

V naimeHToB C OPIONIHBIM TU(HOM CYIIEeCTBYET UET-
Kasi 3aBUCUMMOCTb MEXOY M3MEHEeHUSIMUM MMMYHHOTO
CTaTyca M TSDKECTbIO TeueHUs 6ose3Hu. ITosTomMy moka-
3aTeNIM MMMYHMUTETA Ha HAYaIbHOM 3Tare 3a60/1eBaHMsI
M Ha JTane pPEeKOHBAJECUEHINU SBJSIOTCS BasKHBIMMU
IMarHOCTUYECKMMM TIPU3HAKAMM, KaK IJIsT Kiaaccubu-
KalluM COCTOSIHMSI GOJIbHOTO M Havaja COOTBETCTBYIO-
1IEeTo JeYeHus, Tak U JJis IpeJoTBpalieHNs] peluIuBu-
poBaHMs 3a60/1€BaHMSL.

Iy 6prourHoro Tida B IMepuo JIMXOPaaKM Xapak-
TepHbl U3MEHEHUSI UMMYHUTETA TUIA OTHOCUTEIbHOTO
CYIIPECCOPHOTO BapMaHTa BTOPUYHOTO MMMYyHomedu-
uura [1,5,6]. VI3 Bcex mokasaTesieit UMMYHHOTO CTaTyca
HauboJIbIlIee 3HAUEHME MMEIOT: 3HAUUTENbHOE CHIKe-
Hue E-POK (nérkas ¢opma — 0,81+0,05x10%/1; cpente-
Tspkénas popma — 0,64+0,05 x10%/1; Tsskénas popma —
0,21%0,05x10%/1), cHMsKeHMe umcia akTuBHbIX POK (J16r-
Kast ¢popma — 0,52+0,05x10%1; cpenHeTsKENas hopma —
0,37+0,05x10%n; Tskénmas dopma - 0,22+0,06x10%/m),
MOBbIIIEHHbI/T  ypoBeHb IIMK (nérkas ¢opma -
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3,23%0,24 r/n; cpenHeTspkénas ¢opma — 3,88+0,21 r/m;
TspKénas popma — 4,92+0,26 r/n). CoxpaHeHue BhIlIere-
peuncIeHHbIX TOKa3aTeseil B Ipefenax MaToJornye-
CKMX 3HAUEHMIi Ha JTarne paHHel PeKOHBAJIeCUEeHLINN —
IaéT BO3MOXKHOCTb ITPOTHO3MPOBATH PEIIUINUB OPIOIIHO-
ro Tuda B 6yaymem [1,6].

CoryiacHO KIMHUYECKMM peKOMeHAAUMSIM IpU OTl-
pemeNieHUM CEPOTIOTUUECKOTO BapMaHTa Hambosee Bask-
HeIMU gBasiorcss O-, H-, Vi-aHTureHbl. AHTUTeHHast
CTpyKTypa: O-aHTUTeHHbIN KomIuiekc 9,12, Vi-aHTureH,
H-anTtureH, d-antureH. [lo cogepkaHuio Vi-aHTUreHa
mrammbl  Salmonella typhi nodpasdensiomca Ha mpu
epynnoi: V-gpopma codepxcum 8 6ossuiom Konuuecmae Vi-
aHTUreH u ssiasgercs O-uHarmmoTHHaGenbHOM, W-
dopma He  obnagaer  Vi-anturenom u  O-
arrmoTuHabenbHa, VIW-dopma COOepKUT yMepeHHOoe
KomuecTBO Vi-aHTurena u O-arriioTuHabGenbHa. IIpu
9TOM GOJIBIIMHCTBO MITaMMOB Salmonella typhi codep-
scam Vi-antured [4,10,15].

Ilenp mccnemoBaHUSA — MPOAHAIM3UPOBATH OCO-
GEHHOCTY KIMHMYECKOTO ciyuyast 6pronrHoro Tmda, mpo-
usomenmero Ha Ttepputopuu Tynbckoii 06acTH,
MMEIOIIET0 aTUIIMYHOE TeueHyue. BBISIBUTH OIIMOKM,
IOMyIIeHHbIe IIPU IMarHOCTHUKe.

Marepuanbl M METOObI MCC/IEAOBaHMS. Bbil
MPOBEeNEH NeTalbHbIVi aHAIU3 KIMHUYECKOTO Caydasl.
IManueHT, y KOTOporo 6blia BeimeneHa Salmonella typhi,
nipoxoaw nedenne B I'Y3 «Tynbckast 061acTHAS KIMHN-
yeckass 6onbHUIA». laHHOe WMcCC/lefoBaHMe SIBIISIETCS
06CcepBaIMOHHBIM M OTHOCUTCST K MCCJIEAOBAHMUSIM THUITA
Cy4yaili — KOHTpOJb. V3ydeHBl M IIPOaHaIN3MPOBAHBI
JaHHbIe U3 KapThl CTAllMOHApHOTO 6oJbHOrO (opma
yuéta N2 003/y), CrocoObl BbISIBIEHUS, KIMHUYECKAS
KapTMHa, JieyeHne U ucxon 3aboneBanusi. CTaTucTude-
cKast 06paboTka JAaHHbIX He TTPOMU3BOAMIIACH IO IPUIM-
He He 3HaUUTeJIbHOTO 06bEMa BbIGOPKI.

PesynbTaThl U X 06cykaeHue. Co CI0B MalyeH-
Ta N. 3a6oneBanue Hauajgoch 05.10.19 ¢ moBbImIeHMS
Temrmepatypsl Ao 38-40°C 1 03HO6a. TemmepaTypa CHU-
’Kajlach Ha KOPOTKME MPOMEXYTKM BpeMeHM. O6paman-
Cs1 38 MEAUIIMHCKOM MTOMOIIIBIO IO MECTY XUTeabCTBa. C
14.10.19 camMOCTOSATENbHO NPUHUMAN I1eTpUaKCoH.
TemnepaTypa cHM3MIACh yepe3 3 IHS Lo cy6dhebpuiib-
HOM, a 3aTeM HOpPMaauM30Bajiachb. BbeIMMcaH K Tpynoy
20.10.19, uyBcTBOBaa cebs xopoio. C 05.11.19 — BHOBB
OTMeuaeTcsl TOBBbIIIEHME TemIiepatypbl A0 38-40°C ¢
03HO60M. KOHCYIbTUPOBACS Y MHPEKIMOHMUCTA B KIIK-
HUKO-IMarHocTuuyeckom 1eHtpe I'V3 «Tynbckoit ob6ia-
CTHOW KIMHMYECKOoM 60mpHMIb» 12.11.19, 66110 Ha3HA-
YyeHO [006ciaefoBaHMe. B aHami3e KpPOBM OTMeEUAICs
mMuM@OLNUTO3 U MOBbIeHMe MoKa3zaTtens COD. 13.11.19
roga TIOCTYIIMI B WMHMEKIMOHHOe oTHeneHne Y3
«Tynbckast objacTHas KIMHMYEcKass GombHUIA». IIpu
TOCTYTIJIEHUM JKaJIOBAJICSI HA TMOBbIIIEHME TeMIIepaTyphbl
” c1abocThb. [TaHHbIE SMUAEMUOTIOTMYECKOTO aHAMHe3a
He IT03BOJIMJIM 3aII003PUTDb OPIOIIHOM TId.

O611ee COCTOSIHME HA MOMEHT IOCTYIUIEHUS Cpefi-
Heit TsbkecTn. Temmnepatypa 37,5 °C. KoskHble TIOKPOBBI U
CKJIepbl 00BIYHOI OKpacku. I[lepudepmyeckue numabo-
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y37bI He YBeJMUeHbl. 3eB OObIUHOM OKpacku. B jmérkux
BE3MKYJ/ISIPHOE [IbIXaHMe, XPUIIOB HeT. SI3bIK BJIasKHBIA,
cy1erka 006/105keH 6eTbIM HajmeéToM. JKMBOT MSITKMIA, TIPU
nmajaprnanuy 6e3boesHedHbIli. [leyeHb U cele3éHKa He
yBenuyeHbl. CUMIITOM TMOKOJAYMBAHUS B IOSICHUYHOM
061aCcTV OTpUIIATeNIbHBIN ¢ 00eux cropon. C 11.12.19
BHOBb MoBbllieHMe T Teja 10 38 °C, Kallesb C 3eJEHOM
MOKpOTOJi. 3eB—B JIaKyHaX C 2 CTOPOH HaJIEThI 6ejIoro
1Beta. COCTOSIHME pacClieHeHO KaK 060CTpeHyue XpOHU-

YyecKoro 6poHXuTa.

HanHble 1ab6opamopHsix uccnedo8aHuti M3I0XKeHbI B
Tab6:1. 1 (061Iuit aHamM3 KpoBM) U B TabJ1. 2 (OMoXMMMUIe-

CKUIT aHaN3 KPOBU).

Hccnedosarue cucmemol

2emocmasa: ot 14.11.19

ITOKAa3aJi0 BBICOKMIT YPOBEHb MPOTPOMOMHA B CEKYHIAX
12,7 cexynn npu HOopme 9,8-12,1 cexkyHn. Ot 12.12.19
OblJIa OTMEeUeHa BbICOKAsl KOHIIeHTpalus (pubpuHOTreHa
4,074 r/n ipy HOpMme 2-4 1/71.

O6wuti aHanu3 mouu: ot 14.11.2019 nabaomaercst
TTOBBIIIEHHOE KOJIMUECTBO Oejika, a Takke ObUI0 OTMe-

Tabauya 1
OO01Mii aHaIN3 KPOBU
14.11.19 29.11.19 23.12.19
MerTop, PesyabTaTr MerTop, PesynbTar Merog, PesyabTar
CO3 CO3 co3
2-10)* 42 MM/4ac 2-10)* 41 Mm/4ac (2-10)* 34 MM/4ac
T'emorno6un (Hb) T'emorno6un (Hb) T'emorno6uu (Hb)
(130-160)* 111r/n (130-160)* 1191/n (130-160)* 1111t/n
apMTp(()élil—V;:I (RBC) 3,79x10'/1 apMTp(()élil—V;:I (RBC) 4,1 %10%/n apmp(()fgil (RBC) 3,04x10%/1
T'ematoxkput (Ht) T'ematoxkput (Ht) T'emaToxkput (Ht)
(40-52)* 32,7% (40-52)* 36% (40-52)" 29,6%
o Cpen.obbem Cp.o6beM spuTp-B
303“*‘(‘;‘_1’51’;’,}"1 B% 0,2% TpoM6.(MPV) il (MCV) 97,31
(7,4-10,6)* (84-96)*
D03uHOGWIBI B a6C. 1. 100 JleiikouyTsl (WBC) 109 Cp.con.Hb B RBC (MCH)
(0,02-0,3)" 0x10°n (4-9)* 3,6x10°/n (273" 36,5 T
. o . Cp.koH1.Hb B RBC
Helmpobigy 2| answ | POMRRRERIEE 4 (MCHO) 3751/
(300-350)*
HeitTpoduisl® B a6e. . Cpepn.o6pem
en. 2,6 x10%/n Hempo?’z’fg";)i abe.em| s i0yn TpOM6.(MPV) 6,8f1
(2-5,3)* ’ (7,4-10,6)*
MoHouuTh* B % o MoHOUUTHI B % o MoHouutsi” B % o
G-11)* 10,8% (3-11)* 13,2% 311y 10,3%
JIumdonutel® B % o JIumdonuThI B % o JIumdonutsl® B % o
(18-40)* 57,4% (18-40)* 43,7% (1840 38,6%
Ipumeuanne: * — pedepeHCHbIN MHTEpBaJ. ¥ — MoKasaTesy, KOTOpbie
Ha MOMEHT MCC/IeJOBAaHUS HAaXOAWINCH B MpefiesiaX peepeHCHbIX 3HAUEH U
Tabnuua 2
BuoxumMmnueckuii aHaau3 KPoBU
14.11.19 18.11.19 12.12.19 23.12.19
Mertop, [Pe3ynbTart Mertop, [Pe3ynbTarT Mertop, PesyibTaT MerTop, PesyinbTaT
Bunupy6us 7,5 Bunupy6ux 4,7 Bunupy6ux 9,1 Bunupy6ux 9,2
npsmoit (0-5)* | mxmonb/n | mpsimoii® (0-5)* [ mxmonb/n| npsamoit (0-5)* | mrmonb/n | mpsmoii (0-5)* | mMkMosb/n
. Bunnpyous
O6umit 6ei101< 611/ o6mit® 20,8 /1 BI/muMpyﬁnH . 23,6 BI/IIII/IpYﬁI/IH . 21,9
(65-85) (1,7-21)* o6umit (1,7-21)* | mrmomb/n | o6umii (1,7-21)* | MrmMonb/n
AnpbymuH Anpbymnna® Anpbymmua”® Anpbymun®
(35-52)* 33,8 1/1 (35-52)" 35,2 1/1 (35-52)* 37,41/n (35-52)* 39,11/n
ACT (1-35)* | 242,5E/n| ACT (1-35)* | 130,2E/1| ACT *(1-35)* | 34,8E/n1 | ACT® (1-35) | 33,6E/1
AT (1-45)* | 99,2E/n | AJT (1-45)* | 68,5E/n | AJT *(1-45)* | 44,7E/n | ANT® (1-45) | 42,3E/n
lenoyHas lllenouHast lllenouHast lllenouHast
docdarasa 221 E/n docdarasa 144 E/n docdaTasa® 118,1 E/n docdaTasa® 116 E/n
(30-120)* (30-120)* (30-120)* (30-120)*
ITTII - rammar- ITTII - rammar- ITTII - rammar- ITTII - rammar-
JIIOTaMWI TPaHC- 11,5 E/n JIOTaMWI TPaHC- 73,1E/1 JIIOTAMWUIT Tpa;]:IC* 53.9E/1 JIIOTAMMUIT Tpai—[C* 50,3 E/1
nenTuaasa nenTuaasa nenTumasa MenTmnaasa
(1-55)* (1-55)* (1-55)* (1-55)*
Keneso B KpoBu 5 PKeneso B kposu™ YKene3o B KpoBu*™ YKene30 B KpoBu™
(7-26,7)*  |mxmoms/n|  (7-26,7)* 13,2E/n (7-26,7)* 15,6 E/n (7-26,7)* 23,1 E/m
CPB(0-5* |[1248mr/1] CPB® (0-5°* | 48mr/1 | CPB (0-5)" 13M1/1 CPB” (0-5* | 3,8mr/n
Ipumeuanne: ¥ — pedepeHCHbI MHTEPBaJ. * — MoKasaresy, KOTOpbie Ha MOMEHT

UCCIeJOBaHMS HAXOOWINCD B Ipesienax pedepeHCHbIX 3HaUeHU I

YEeHO IMpeBbIlIeHNe
JOIIyCTMMOTO 4YMucjia
SPUTPOLIUTOB.

B nocese Kposu
oT 14.11.19 BeifeneHa
Salmonella Typhi.
IloceB  KpoBM  OT
20.11.19 - crepuieH.
B mnoceBe mouu OT
14.11.19, B T1oceBe
kama ot 20.11.19
Salmonella Typhi He
obHapyxeHa. Peakyus
NaccusHoll zemazanio-
munayuu (PIITA) ¢

CaJIbMOHEJIJIE3HBIM
IMAarHoCTUKYMOM OT
20.11.19 n 21.11.19 -

OTpHUllaTe/bHA.
25.11.19 n 28.11.19
PIITA ¢ canbMoOHe-
JIE3HBIM IMArHOCTU-

KYMOM (c Vi-
aHTUTE€HOM) — OTpU-
narenpbHa. Tunmpo-
BaHMe KYIbTYPbI
MPOLLIO MOJIOKU-

TesabHO ¢ 0-9; O-12 n
d-aHTUTEHOM, Vi-
aHTUTEH HeuuTaeM,
mramMMm sgsisietcs O-
arrTI0TUHAGETbHBIM.
CorylacHO KJIMHUYE-
CKMM peKOMeHAAIM-
aM IoJoOHass aHTU-
reHHast CTPYKTypa
Haubojee xapakTep-
Ha pyig VIW-dopmbl u
onst W-cdbopmbl  Tipu
MTOJIHOM OTCYTCTBUM

Vi-aHTHUTrEHa.
25.11.19 B nmoceBe
Kaja KyJIbTypa
6piomHoro Tuda He
obHapykeHa. B moce-
Bax Kaja M MOYM OT
04.12.19, 09.12.19,
13.12.19 TpéxxkpaTHO

— kynbTypa Salmonella Typhi He BbimeneHa. B mocese
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MOKpOTBI Ha ¢uiopy oT 12.12.19 - BbifeneHa KyjlbTypa
rpu6oB poga Candida.

Ipu  yaempaseykosom  ucciedosavuu  GbIIO
BBISIBJIEHO 0YaroBoe oOpa3oBaHMe II€UeHU, a TaKKe
yMepeHHas reraToCrieHOMerasms.

A30¢hazozacmpodyodeHockonus BbIIBUIAa KOCBEHHbIE
MIpU3HAKM TTOpakeHMS TAHKPeaTOOMTMapHOi 30HBI.

Pe30HaHCHOKOMITbIOTEpPHAsT TOMOTpadust JETKUX
oT 20.12.19 nokasaja MHOXXeCTBeHHbIe OUaroBbie M3Me-
HeHUsT HYOKHEN T0JIM JIeBOTO JIETKOTO.

B Tabs1. 3 npuBeneHbl aHTUOAKTEPUAIbHbIE MTpera-
paThbl, KOTOpble MCIIOJb30BaIMCh B JIeUeHUM Ha BCEM
MIPOTSKEHUM 60JIe3HM.

Tabnruua 3
AHTHGaKTEepMaIbHbIe IIPenapaThl, MCIIOIb3yeMbie
B JIe4eHUn
IIpenapar Bpems npuéma

LedTpuakcoH C 14.10.19 o 17.10.19

AMIMIDUUTAR/CYIL0aKTAM | 5 11 9019 110 02.12.19
Iunpodokcanyx

IledTpuakcoH/cynb6akTam C11.12.19 mo 24.12.19

Pestome. [JaHHBIV CTydail MOKHO CYUTATh aTUINY-
HBIM, TaK KakK B TeuyeHue 60yie3HM HaAOJII0aaoCch rmopa-
SKeHMe TeYeHM U JIErKux. He 6bLI0 CMMIITOMOB MOpaske-
HUSI KUIIEYHUKA. DTO OOYCJIOBWIO TPYIHOCTU AVArHo-
CTUKM. YUUTBIBASI PelUAMBUPYIOIee TeueHue 3aboie-
BaHMS U IJIUTENIbHOCTD JIMXOPaZA0YHOro Iepuoza, Heoo-
XOAMMO ObUIO B3STh KPOBb Ha OOINMI aHAIU3 U TeMO-
KyJAbTYpy. Tak ke BaskKHbIM AMarHOCTMUYECKUM IPU3HaA-
KOM MOTIJIM CTaTh JaHHbIE MMMYHOTPaMMbI, HO MCCJIe-
JIOBaHMSI UMMYHUTETA He GbUIN ITPOBEIEHBI.

3aknoyeHue. [JaHHbBIN KIMHUYECKUI CIy4yail M-
JIIOCTPUPYET HENOCTATOUYHYI0 MH(POPMMUPOBAHHOCTb U
Bpaueil B OTHOIIEHMM GPIOUIHOrO Tuda, 0CO6eHHOCTIX
KAMHUYECKUX TIPOSIBIEHMIT TIPY aTUTTMIHOM TeUeHUU U
JNETKuX ¢Gopmax. ITO B CBOIO ouepedb IPUBOIUT K
omMbkaM B paHHel AMArHOCTUKE Y JIeUeHUM, PelyIn-
BUPOBAaHMI0O MH(EKUUM ¥ PpasBUTUIO GaKTEPUOHOCHU-
TenbCTBa. V3-3a CHMKEHHOI HaCTOPOXKEHHOCTM Bpaueit
K OprorHoMy TUdYy, JIErkue GopMbl JaHHON MHGERIN
M0 KIIMHUYECKMM IIPOSABJIEHUSIM OI_[II/I60"IHO NnpmMHUMa-
I0TCSI 32 OCMPYI0 PecnupamopHyl GUPYCHYK UHGeKyuo
(OPBW). [InuTenbHas IMXopaaKa M BO30OHOBJIEHME UH-
(bex1MOHHOTO MpolLiecca JO/IKHBI CTATh ITOBOJIOM K 005I-
3aTeJbHOMY 3a00py KpOBM Ha OOIIMI aHalIU3 U TeMo-
KyJAbTypy. Tak ke TpM BbISIBIEHUM GPIOIIHOTO TuUda
MPUCTAIbHOE BHMMAaHME CTOUT YAENATb IOKa3aTeslsm
MMMYHHOTO CTaTyca TalMeHTa. [Ipy AMarHoCTHKe Ta-
KMX COCTOSTHMIT CTOUT 0OpamiaTh BHUMaHMe Ha COCTOSI-
HMe€ ABIXaTeIbHOM CUCTEMBI U TI€YeHY, YTO TaK JKe MO-
SKET CTaTh ITOBOJOM K IIOAO3PEHMIO HAa aTUIMYHYIO
dbopmy 6promrHoro Tuda.
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IPO®ECCUOHAJILHEIN CTPECC Y BOEHHOCJTY KAIIIX
(0630p IMTEpPATYPHI)

A.A. XATAPLIEB, H.E. CTAPUKOB, P.B. TPAYEB
@I'BOY BO «Tynsckuti 2ocydapcmeeHHblii yHugepcumemy, np-m JleHuna, 0. 92, 2. Tyna, 300012, Poccus

Aunoranus. [Ipy npoBefeHMn 0630pa OCYIIECTBIEH aHaau3 BbIGOPKM M3 123 myGnukanuii B HayuyHoit 6ubanoteke Elibrary, ot-
pakaloLMX MCCIeN0BaHMs CTpecca, CBSI3aHHOTO C BOEHHOM CTy>k60ii. I3 HuX 54(44%) — XapaKTepusyloT CTPecC Y OTHENbHBIX KaTero-
puii BOEHHOCTY>KaIlMX: KYPCAaHTOB BOEHHBIX yumni, — 42,6%, 1eT4nKoB — 9,3%, NpernojasaTesieii BOeHHbIX yumnni — 7,4%. EqyunHny-
Hble MyGIMKALMU 0 CTPECCY Y BBICIIETO KOMAHAHOTO COCTaBa, MPU3bIBHUKOB. B 69(56%) cTaThsix cTpecc M3ydaicsl B CMelIaHHbIX
IPYNIIaX BOEHHOCTYKAIyX. [IpoBeZieHbl MCTOPUYECKYe TTapajiesyl pasBUTHSI CUCTeMBbI IIOATOTOBKY KaJpOB IJISI BOEHHOI CITyKObI U
3HAYMMOCTb MCII0JIb30BAaHMSI MaTeMaTYeCKoro afnrapaTra TeoOpuy Xaoca ¥ caMOOPraHU3aLMy IIPYMEHUTENbHO K CI0KHBIM YeJI0BEeKO-
MepHbIM cucTemMaM. OcCyllecTBlI€H 5KCKypC B MCTOPMIO IOJTOTOBKM BOEHHOCTYKAIMX, OXapaKTepy30BaH ICUX03MOLMOHAIbHbIN
CTpecc, TI0Ka3aHa POJIb SMEepPIKeHTHOCTY CJIOKHBIX CUCTEM, YCTaHOB/IEHA PUPOoAa KOHGIMKTOB y KypcaHTOB 1 ouliepoB By3a, orpe-
JlelieHa pojib AMCUUIUIMHBL «MeauiuHcKkoe obecrieyeHye» B IIOATOTOBKe BOEHHOCTYXKAIIMX, IPUBEIeHbl BO3MOKHOCTY ONTUMMU3aLNUA
ee mperioiaBaHusl. VI3710KeHbl TeOpeTUYeCKMe aclleKThl OpraHM3alyy MeIarornyeckoro COmpoBOKAEHNS KOMMHT-TI0BeieHUsT Oy ayImx
oduiepoB, NMoapasyMeBaIOLMX OeCTBMS UelOBeKa, HaIpaBjeHHble Ha 6OpbOYy CO CTPeccoM, AeSTeNbHOCTHBI M JIMYHOCTHO-
OpMEHTVPOBAHHBII ITOIXO0M, B 06pa30BaTelIbHOM IIpOIlecce, HAIPaB/IeHHOM Ha CO3/iaHye YCIOBMIA, CIIOCOOGCTBYIOIMX KaUeCTBEHHOMY
06Y4YeHMIO KypCAaHTOB ¥ BBITIOJTHEHUIO MMM BOEHHO-TIPO(deCcCHOHaIbHOM U CTyske6HO-60€Boi1 mesiTenbHOCTY. [IpoBeieHe TeCTUPOBa-
HUS TTOKa3aTeseil IMYHOCTHOM M CUTYaTVBHOM TPEBOXKHOCTH, IIPOdeccHOHaIBHOTO CTpecca Ipy MOMOIIM OIPOCHUKOB B MCCIeN0Ba-
HMM TI0Ka3aJI0, UTO BHeJIpeHMe B MOJrOTOBKY KypCaHTOB BY30B CPeICTB MPOdecCHuOHaIbHO-TPUKIAAHOM HU3MUeCcKoii TIOATOTOBKY —
9¢bGEeKTUBHO M JOCTOBEPHO BIMSIET Ha MX ICUXOJIOTMYECKYIO MOATOTOBKY. [JOKa3aHO, YTO B 9KCIePUMMEHTANbHOI Ipyrie oduleps
60Jiee CKIIOHHBI K HEPBHO-IICMXMYECKMM CPbIBaM, K 60Jiee BhIPasKeHHO COLMAIbHOM AY3aJanTalyy, K UCIOIb30BaHMI0 HEKOHCTPYK-
TUBHBIX CTpaTeruii IpeofoaeHNsl CTPECCOBBIX CUTyalMiil. By M3yuyeHbl KONMHI-CTpaTerny HejiTpanmu3aluy CTPECCOBBIX CUTYaLit Y
JIVILI, KOMaHAMPOBAHHBIX HAa TepPUTOPUIO YUeueHCKOI pecITyGImMKy 1S TIOAepKaHys mopsinKka. beuta anpo6uposana Metonyka CAS-1,
BBISIBJISIIONIAST COCPEOTOUeHNe BHMMAHMS, KakK KOIMHI-CTpaTerus. M3yueHo BimsiHMe GOeBOrO CTpecca Ha IICUXMUYECKOe 340POBbe
YYaCTHMKOB BOEHHBIX JeiicTBMit B YeuHe M onpeneseHbl (paKkToOpbl, BAMSIOLME HA BOSHMKHOBEHME MOCTTPAaBMaTUIECKUX CTPECCOBBIX
paccTpoicTB. KnvHMyecKMMy IPOSIBIEHMUSIMY TICUXOT@HHBIX PaCCTPONICTB ONpefiesieHbl — BLICOKMI YPOBEHb MBIIIEYHOTO HAIIPSSKEHMS],
HapylleHNs CHa, COCTOsIHME XPOHUUECKO} TPeBOTM, TPEBO>KHbIE BOCTIOMMHAHMS, pa3ApakUTeNbHOCTDb M BCIBIIIKM [HEBA, aIKOr0/IM13a-
1usl. PEKOMEHIOBAaHO OCYIIECTBIEHNE COOTBETCTBYIOIIMX MCUXONPOMUIAKTUYECKUX MEPOIPUITHIA. VI3yueHbl 0COGEHHOCTY Pa3BUTUS
cTpecca y JJeTYMKOB BOEHHO-KOCMMYECKUX 1 Poccuy v cTpaTernii Mx npeofoneHus — CaMoperyssiiym, mpobmIiakTUKK U peabuinTa-
[[MU, & TAKKe CTPecca y KeHIIVH B [1epyuof, 60eBbIX JeiCTBUIA.

KiioueBbie c1oBa: mpodeccyoHanbHbli CTpecc BOGHHOCTYKAIMX, BOGHHbIe KaJpbl, BOEHHbIE BY3bl, SMEPISKEHTHOCTb, KOIIMHT-
cTpaTerum.

PROFESSIONAL STRESS IN MILITARY SERVICE
(literature review)

A.A. KHADARTSEV, N.E. STARIKOV, R.V. GRACHEV

FSBEI of HE "Tula State University", Lenin Ave., 92, Tula, 300012, Russia

Abstract. During the review, an analysis was made of a sample of 123 publications in the Elibrary scientific library, reflecting
studies of stress in the military. Among them, 54 (44%) characterize stress among certain categories of military personnel: cadets of
military schools - 42.6%, pilots - 9.3%, and teachers of military schools - 7.4%. There are single publications on stress among senior
officers and draftees. In 69 (56%) articles, stress was studied in mixed groups of military personnel. Historical parallels of the develop-
ment of the training system for military service and the importance of using the mathematical apparatus of the theory of chaos and
self-organization as applied to complex humane systems are drawn. An excursion into the history of the training of military personnel
was carried out, psychoemotional stress was characterized, the role of emergence of complex systems was shown, the nature of con-
flicts among cadets and university officers was established, the role of the discipline "Medical Support” in the training of military per-
sonnel was determined, and the possibilities for optimizing its teaching are given. The studies scientific sources describe the theoreti-
cal aspects of the organization of pedagogical support of coping behavior of future officers, implying human actions aimed at combat-
ing stress, an active and personality-oriented approach in the educational process aimed at creating conditions conducive to high-
quality training of cadets and the fulfillment of military-professional and military service activities. Testing indicators of personal and
situational anxiety, professional stress with the help of questionnaires in the study showed that in the formation of university cadets
the introduction of physical training is effective, significantly affects their psychological formation. It is proved that in the experi-
mental group, officers are more prone to neuropsychiatric disruptions, to more pronounced social disadaptation, to the use of uncon-
structive strategies to overcome stressful situations. We studied coping strategies to neutralize stressful situations in people who were
on the territory of the Chechen Republic to maintain order. The CAS-1 technique was tested, revealing concentration as a coping strat-
egy. The effect of combat stress on the mental health of participants in hostilities in Chechnya was studied, and factors affecting the
occurrence of post-traumatic stress disorders were identified. The clinical manifestations of psychogenic disorders are identified. There
were a high level of muscle tension, sleep disturbances, a state of chronic anxiety, disturbing memories, irritability and outbursts of
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anger, alcoholism. The implementation of appropriate psychoprophylactic measures is recommended. The features of the development
of stress among pilots of the military and space forces of Russia and strategies to overcome them - self-regulation, prevention and
rehabilitation, as well as stress in women during the period of hostilities were studied.

Keywords: professional stress of military personnel, military personnel, military universities, emergence, coping strategies.

Ilepen mpoBemeHueM 0630pa, HaMM MPOBeHEH
aHaiu3 BbIOOPKM U3 123 myOaMKauuii B HaydyHOIM O6MO-
mmoreke Elibrary, TOCBSIEHHBIX CTPECCOBBIM COCTOSI-
HUSIM, COMPSDKEHHBIM CO CHEIM(UKO BOEHHOM CITyXK-
Ob1. 13 uncia atux nybnuraumii 54 (44%) — OTHOCSITCS K
XapaKTepUCTUKAM CTpecca Yy OTAENbHBbIX KaTeropuii
BOEHHOCTYXalMx. VM3 HUMX — Yy KypCaHTOB BOEHHBIX
yumniy 23 42,6%), y netTuukoB — 5 (9,3%), y nmpenopa-
Bareseit BOeHHbIX yumnil — 4 (7,4%). EquauyHbie my6-
JIMKAUMY OTPAKAIOT CTPECCOBYIO HATPY3Ky Y BBICIIETO
KOMAaHHOT'O COCTaBa, MPU3bIBHUKOB. B 69 (56%) cTaThb-
SIX Tpob6JieMa cTpecca OCBelleHa Y CMeNIaHHBIX TPYIIIT
BOEHHOCTY>)Kall[MX.

W3 123 nybaukanuii BeTepaHaM 60eBbIX IeCTBUI
nocesimeHo — 7 (5,7%). Hago oTMeTuTh, 4TO 6OEBbBIE
nmeiictBus Ha Tepputopun JTHP u JIHP 06yc/iIOoBMUIN OTK-
caHuMe cTpecca OT 60eBBIX JeMCTBUI Y TPAsKIAHCKUX JIUII,
u geteni — 9 (7,3%).

OCHOBHBIE MCCIENOBaHMSI OTPAKAIOT OPraHM3aLMIo
TIOITOTOBKY BOEHHBIX KaJ[pOB M aHA/IM3 CTPECCOTEHHBIX
cUTyalmii Ipu 3ToM. B [22] mpoBeneH MCTOPUYECKUIA IKC-
KYPC B MCTOPUIO MOJITOTOBKY BOEHHBIX KaJpOB ITPU COBpe-
MEHHOM ee MCTOpUYeckoM mnpouteHun. [Ipy 3ToM Bbife-
JIEHO 4 MCTOPUYECKUX TIepMoja: 3aposkIeHue BOEHHOTO
06pa3oBaHMsI, CTAHOBJEHME CHCTeMbl BOEHHOTO 06paso-
BaHMs, COBEPIIEHCTBOBaHME 3TOI CUCTEMBI B IOPEBOJIIO-
LIMOHHOI Poccuu, pasBuTHe ITOATOTOBKM O(UIEPCKUX
kagpoB B CCCP. 3Tu mepuonbl BKIIOYAIOT BPEMEHHOI
npomexyTok oT VIII Beka 7o XX Beka (1o 1990 roga). Kax-
oMy Tiepuony ObUIM CBOMCTBEHHBI KaK IIOJIOKUTE/IbHbIE,
Tak M OTPUIATENIbHbIE TEeHAEHIMU. Yske BO BTOPOM Ile-
puoJe TOSIBISIIOTCSI KaZleTCKMe KOPITyca, BbICLINE BOEHHbIE
yue6GHbIe 3aBefieHMsI, KypupyeMbie uMIiepatopom Poccum.
C TpeTbMM NIEPMOLIOM, COBIIABLIMM C Pa3BUTHEM KaluTa-
JIMCTUYECKUX OTHOILEHU, CBSI3aHbI IMTPOTPECCUBHBIE pe-
(opmbl (LeHTpaM3aMsg pa3paboTKM IIporpaMm obyue-
HMsI, 06sI3aTeJIbHOCTh 06Pa30BaHMs), OMHAKO He ObUIO Ha-
YUYHOJI OCHOBBI IVIaHMPOBAHMS U3MEHEHWI CUCTEMBI 0] -
TOTOBKM BOEHHBIX KaJpoB, OCYLIECTB/ISBIIMXCS JIMYHO
uMIiepaTopoM. Vimenach pa3obIIeHHOCTb CUCTEMbI TPpak-
JTAHCKOTO ¥ BOEHHOTO 06pa30BaHus. B ueTBepTOM, COBET-
CKOM nepuofe, 13-3a I'paxkgaHckoii n Benmkoit Otevect-
BEHHOJ1 BOJTH, BOiTHbI B AdraHucraHe, XOJIOIHOM BOIHBI, —
OMNepaTMBHO BOCCTAHABIMBAIACh LiEHTpanmM3alysl MOJTro-
TOBKM BOEHHBIX KaIpoB, B GOSIX MOATBEpAMBIIAS CBOIO
3¢ deKkTMBHOCTh. CYIIEeCTBEHHBIMM MCTOPUIECKUMU BbI-
BOAMU [JISI COBPEMEHHOCTM CTalMi — HEIMOCpe[ICTBEeH-
HOCTb BJIMSIHUSI BHEIIHEl ¥ BHYTPeHHel MOIUTUKU TOoCy-
JapCcTBa Ha pasBUTHE CUCTEMbI BOEHHOTO 0Gpa3oBaHMS,
HeOOXOIMMOCTh LIEHTPATM3ALMM YIIPABJIEHMS, TIOBBIIIE-
HMSI MOTUBALMU YUAIIMXCSI, 3aBUCUMOCTb 3P HEKTUBHOCTHU
BHEIHel TOMUTUKM TOCYylapcTBa OT COCTOSIHMSI CUCTEMBbI
TTOITOTOBKY BOEHHBIX KaJIPOB.

BoeHHas cirysk6a IpeIbsBIIsSeT YeJIOBEKY BbICOKME
dbusuueckne u mcuxomoruueckue TpeGoOBaHUS, IO-
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CKOJIbKY BBITIOTHEHME CITY>KEOHBIX 00SI3aHHOCTEN B 9KC-
TPeMaJIbHBIX YCJIOBUSIX COMPSDKEHO C BbIpakeHHBIMU
TICMXO03MOLMOHAIBHBIMY Harpyskamu [16]. B pabotax
W. Cannon, R. Lazarus, I'. Cenbe — maHa MCUepIIbIBAIO-
nias (Ha TOT Mepuof, pa3BUTKS HAyKMU) XapaKTepUCTUKA
o0lIero ajganTalMOHHOTO CHMHIPOMA, Cmpecca M €ro
pa3sHOBUAHOCTEN (HDU3MOIOTMYECKOTO U TICUXO3IMOLIMO-
HaiabHOro). Ilcuxosornyeckuii CTpecc pacleHUBaJIC,
Kak OTBETHBINi Ha crenudpuyeckue B3aMMOAENCTBUS
MHAMBUA C OKPYKAIOIIMM MMUPOM, KaK COCTOSIHME Bpe-
MEHHO HapylLIeHHOTO0 TOMeocTa3a (TOCTOSHCTBA BHYT-
peHHeli cpefpl opraHnusma, no C. Bernard) [9].

Ha cMeHy AeTepMMHUCTCKMM M CTOXaCTUYECKUM
MoAxoaM MpuUIia pa3BUBAIOLasICs B HACToOsIee Bpe-
MSI IOCTHEKJIaccuueckast meopust Xaoca u camoopzaHu3a-
Yuu CJIOKHBIX cucteM (complexity), TO3BOMMBIIAS afleK-
BAaTHO TPAKTOBATh IIOHSATHE IMEPOMCEHMHOCMU TaKUX
CUCTEM U TIpeJJIOKUBILIAS COOTBETCTBYIOIIMI MaTeMa-
TUYECKMIT ammapaT Ijis ux oteHku [13,51]. TloaroroBka
BOEHHBIX KaZ[pOB Ha COBPEMEHHOM 3Talle Pa3sBUTUS 00-
1ecTBa JO/DKHA MHTEerpypoOBaTh HE TONIBKO MMeIOIecs
HOBalLlMM B Pa3JIMYHBIX BUIAX BOOPY>KeHMUS, COOTBETCT-
BYIOLIMX UM TPEHa)KepaxX, UCKYCCTBE CTPATerMy U TakK-
TUKU, HO U TIOCIeAHNe NOCTUKeHUS MMUPOBOI HaykKu B
pPas3IMYHBIX €e OTPaCIISIX.

[Tpu sTOM BOCIIMTaHVE MYXKECTBa, CAMOOTBEPKEH-
HOCTH, CTOMKOCTH, aKTUBHO KM3HEHHO Mo3uuumn 6y-
IYIIEro BOMHA COYETAeTCs ¢ HeoOXOOMMOCThIO hopmu-
pOBaHMSI CMUPEHUSI KaK OCHOBbI BOMHCKOTO CIIY>KeHMUS,
YMEHMSI MMOOUMHSITBCS NpUKa3aM KOMaHIUPOB, BILJIOThb
o caMomnoskepTBoBaHMs [55]. BoeHHas ciryxk6a Io/kKHA
BOCHUTBIBATh B 4YeJOBeKe — MOCHylIaHue, TeprieHue,
CMUpeHMe, JII0O0Bb K JIIOASIM, COYYBCTBUE M ydacTue.
Bynyummii BouH npu3BaH CAYyKUTb CBOEMYy Hapony, 3a-
LIMILATh €T0 U CIacaTh BO Bpems omacHocTu. C MOMeH-
Ta TIPUHSITUSI TIPUCATY OH JO/DKEH TIOCBSITUTH Cebs CITy-
SKeHUI0 HyXKJawomumcs B 3amuTe. CiIy>keHMe coBepIia-
eTCsl BHe 3aBMUCUMOCTM OT MaTepUajJbHBIX PacyeToB U
coobpakeHnit. BomH — 3TO CHJIbHASI IMUYHOCTD, Y KOTO-
POJi eCThb MOHSTHAS IIKajaa EHHOCTEN M TOTOBBIM OTBET
Ha BO3HMKAIOIIMe TTPo6aeMbl U BbI30BbI. [I03TOMY CMU-
peHMe BOMHA JesaeT ero CujibHee, 3aCTaBJsIeT BO3Jep-
SKMBATbCSI OT BHIMOTATeIbCTBA B3SITOK U 3JI0yIIOTpe6ITe-
HUSI CTY>KeGHBIM TTOJIOKEHMEM [IJIs1 06U, TPakaaHCKOTO
HaceneHusi. OcykgaeTcsl ne3epTUPCTBO, a Takxke IMpU-
obpeTeHne «I1aKOMbBIX» MECT B ThITY 3a B3SITKM, BeJIMYa-
HJe CBOMM 3BaHMEM, MapoJepCTBO, Tpabesku 1 HaCuIne
Haj MUPHBIMM JIOAbMU ¥ BOEHHOIUIEHHbIMM. Hems-
6EeKHOCTb HAaXOAUTHCS B OMACHON CUTyalluu U TIPUHU-
MaTh OTBETCTBEHHOCTb 3a COBepllaeMble NeCTBUS —
MPUBOIUT K BO3MOXHOCTM BO3HMKHOBEHMs mpodec-
CMOHAJIBHOTO CTpecca, BIVIOTh IO MNCUXUYECKUX Hapy-
HIeHMIi (BbeTHAMCKUII CMHIPOM, adraHCKUA CUHAPOM).
Ilo pe3synbTatam ucciefoBaHus [55] BbICKa3aHO Ipef-
TOJIO’KeHMe, UTO IS CHUKeHUST CTpecca U MpeayTpesk-
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IleHUsT pa3ovyapoBaHMs BOEHHBIX B BbIOOpe Ipodeccun,
HeoOX0MMO aKTyalu3MpoBaTh POJib 00pa30BaTEIbHOI
CpeJbl KaK «IUTATeTbHOI TEPPUTOPUM» CTPecca.

BaskHeijimasg 3amavya — ICUMXOJOTMYECKAs] ITOATO-
TOBKA KYPCAHTOB B TeUeHMe BCEro BpeMeHM OOydYeHMs.
Tak, B [49] n3/I0KeHbI TeOpeTHUUYECKMe aClleKTbl OpraHu-
3alMM TIeIarorMueckoro COMPOBOXKIEHMS KOIIMHT-
nmoBefeHus 6yaymux oduiepos. Konuxe-cmpamezuu —
TOIpa3yMeBaloT eliCTBMs UelioBeKa, HalpaBaeHHbIe Ha
60pb0OY co cTpeccom. TTof 3TUM MOHMMAETCS 1eJI0CTHAS,
yrpaBiiseMasi, TMOKasi MHTerpaTUBHAs IeJarornyeckas
cucTemMa, 00ecreunBaIast MoMcK MHGOpPMaIuu O TOM,
YTO JIeJIaTh U KaK yAepsKaThb cebst OT MMITYJIbCUBHBIX WU
MOCIENIHbIX IeiCTBUIA. OMOIIMOHAbHO-
OPMEHTUPOBAHHBIN KOMMHT COAEPKUT B cebe MbICIU U
IeiicTBYMSI, HATIpaB/IeHHbIE HAa CHIDKEHME (PM3UUECKOro U
TICUXOJIOTUYECKOTO BO37eiicTBMUS (PAKTOPOB CTpecca
[35]. IIpu aTom yuMThIBaeTcsl crenyudmka obpasosa-
TeJbHOTO TpOoIlecca B BOEHHOM BY3e, OIpPeIesioTCs
CUCTEMHbIE XapaKTEPUCTUKM KOTIVHT-CUCTEMbI, €€ KOM-
TTOHEHTHBI COCTaB, BHEIIHWUI M BHYTPEHHWUII CUCTEMO-
obpasymwouie (GakTopbl. JTO SBASETCS YCUIOBMEM YC-
TIeNTHO AesITeTbHOCTY, KOTOPast Y KYPCAHTOB BOEHHBIX
BY30B IIpeJCTaB/leHa YUebHO, CiTy’ke6GHO-60eBOit 1 BO-
eHHO-TIpo(ecCHOHaNbHOM  COCTABASIOIIUMU. BaskHO
coOJTIoieHe KOOPAVHAIIMM TIPUMEHEHUST JesimeibHOCm -
H020 U JIUYHOCMHO-0pUEeHMUPOBAHHO20 TIOLX0a B 06pa-
30BaTeJIbHOM IIpollecce, HANpaBJ€HHOM Ha CoO3JaHue
YCJIOBUIA, CTIOCOGCTBYIONIMX KaYECTBEHHOMY OGYUYEeHMIO
KYPCaHTOB " BBITTOJTHEHWIO UMM BOEHHO-
MpodeCcCMOHANTBHOM U CTY>Ke6HO-00€BO1 1eSITETBHOCTY,
YTO OOYCJIOBUT BBHIPAGOTKY CTPECCOYCTONUYMBOTO TMOBE-
nmeHust. Komuur ocymiecTsiisier nBe GYHKUMK: YIIpaBiie-
HM€e SMOLMSIMU U yIIpaBaeHue mpobiemMaMu AUCTpecca.
OH MOXeT paccCMaTpMBaThCs KakK  MPOGIIEMHO-
OPMEHTMPOBAHHAs, SMOIMOHAIbHAS WIM TOBeHeHYe-
cKas cTpaTerus Ha ocHoBe caMo3dbdeKTUBHOCTHU (YOesk-
JIEHHOCTY B BO3MOXKHOCTM YTIPaBJATh CBOMM IieJIeHa-
IIpaBJIeHHbIM IIOBeZileHueM) [34].

OMOIIMOHAJIbHBIN CTpecc (AMCTpPecc) U BO3HUKAIO-
mue Ha ero oHe HepBHO-NICUXMUYECKME U TICUXOCOMA-
TUYECKME PACCTPOICTBA OTpakaloT TpaHchopmalmio
MeXaHM3MOB aJanTalyy B HaTOJOIUI0. B ucciaemoBaHumn
[26] paccmaTpuBaIOTCS [OONOIHUTENbHBIE CTPEeCCOreH-
Hble (GaKTOPbI Y KYPCaHTOB, CBSI3aHHbIE C 60€BbIMMU Jeii-
cTBusiMM Ha Tepputopum JHP m JIHP. Hauano yue6bl
CTYIE€HTOB-TIEPBOKYPCHUKOB SIBJISIETCSI TAIIOM BXOXKJe-
HMSI B HOBYIO MakpoO- ¥ MUKpOCpeay, 9Tall ColMain3a-
MM Y afanTaluy TMIHOCTY K HOBBIM YCIOBMSIM. IIpn
9TOM Ha CTYHOEHTOB (KypCaHTOB) BO3[EICTBYIOT 3MO-
LIMOHA/IbHbIE U (QU3MUECKME TTeperpy3ku yue6HOro mpo-
1ecca ¥ BHeayIUTOPHOI AesiTeTbHOCTY, a Takke Heoo-
XOAMMOCTb caMooOecrieueHus ¥ CaMoOOCTyKUBAHUS,
(bMHaHCOBbIE TPYOHOCTM YyYacTHe POACTBEHHUKOB B
60eBbIX JHeicTBUsSX. OrpeneneHa 1eJiecO06Pa3sHOCTb
pa3BePTHIBAHUS TICUXOJIOTMUYECKOI CITYKObI MM J1abo-
paTopuu Mcuxodu3noIOrMuecKux MCCIenoBaHmit, Ipo-
BeJleHMe C TEepBOro Kypca ICUXobu3nN0I0TMIeCcKOro
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TeCTUpPOBaHUsS, (POPMMUPOBAHMUS YCTOMNUMBOTO OUHAMMU-
YeCcKOro CTepeoTHuIIa.

B [30] ucciemoBaHbl cTpecc-(aKTOpbl, IMPOBOLIM-
pyroliye nosiBjieHre KOHQIMKTOB Y KypcaHTOB U oduiie-
POB BOEHHOTO By3a. Hanbosee pacipocTpaHeHHBIMU SIB-
JITIOTCSL MEK/IMYHOCTHbIE KOH(MIMKTBI, 0OYCIOBIE€HHBIE
HEeypaBHOBEIIeHHOCTbI0 MHAVBUIOB, UX HEOVCLIUIIVHA-
POBaHHOCTBIO, YIIPABJIEHUYECKO/ HEKOMIIETEHTHOCTBIO,
CTpeccoBbIMM (DakTOpaMy B CIYSKEOHOI [1esSTeTbHOCTH.
Cpenut obuiiepoB 1 KypcaHTOB BoeHHO-BO3IyLITHOI aKa-
nevmun um. H.E. JKykosckoro u FO.A. T'arapuHa, BOeHHO-
CITyKaIMX-KOHTPAKTHMKOB (78 uesoBeK) BbISIBJIEHBI
crpecc-dakropel. Cpeny oduilepoB OTMEUEHO Clefylo-
mee pacrpezneneHue GHakTOpPOB CTpecca: HeLOCTaTOYHO
BBICOKOE MaTepyuanbHOe IOoNoKeHue — y 21% ompoleH-
HBIX, CJTy’KeOHbIE TIEpPerpy3ku — y 14%, mpenB3sitoe OT-
HOILIEHME CO CTOPOHBI Ha4ya/lbCTBa — y14%, BO3/I0’KeHHAas
TIOTIOJTHUTE/IbHAST OTBETCTBEHHOCTb — y 14%, HebGmaro-
TIpUSITHBIE YCJIOBUS KM3HU. Cpelyt KOHTPAKTHUKOB BbI-
JlesieHbl TPU BeylIMX CTpeccareHTa: HM3Koe MaTepuasb-
HOe TIOJIOXKeHMe, IMpeJB3sITOe OTHOIIEeHME CO CTOPOHBI
HAYaIbCTBA M HEOIATONMPUSITHBIE YCIOBUS XMU3HU. Cpeny
KypCaHTOB — Tleperpysku Ha ciayxkbe — y 11%, moxoe
MarepuagbHOe MOooXKeHMe — Y 9%, mpeaB3sTOe OTHOIIIe-
HMe CO CTOPOHBbI HayvaiabCcTBa - y 9%. Haubosee KOH-
GAMKTHBIMM ObUIM KypCaHThI, 66,1% KOTOPBIX WMMEIN
BBICOKYIO CTeleHb KOHGMIMKTHOCTM. Ha BO3HMKHOBEHME
KOHQUIMKTOB yallle BCEro BbICTYIaau — ObITOBbIE M Ha-
[IMOHAIbHbBIE 0ObIUAM UM TPAOULIMU, HEJOCTATKY OPraHM-
3alUMU CTYKObI U ObITA, HAMMUME HEYCTABHBIX OTHOIIE-
HMUIA, HefloOBepKe HaualbHMKA K IIOAYMHEHHBIM, ITPeB3si-
TOe OTHOLIeHNe KOMaHAMpa, JMb60 CHUCXOOUTETbHOe
OTHOUIEHUS] HAaYaJbHMKA K IOJYMHEHHBIM, Haluume B
oApasaeieHns X HeopUIMaIbHbIX MUKPOTPYIII C OTPU-
1IaTebHOM HalpaBlieHHOCTbI0. COeaH BbIBOA, YTO Be-
IyIeil TPUYMHON KOH(MIMKTOB SIBJISETCS HapylleHue
yCTaBHbBIX B3aMOOTHOIIEHUIA.

[IpoBeneHMe TeCTMPOBAHMUS TTOKa3aTeseil JUIHO-
CTHOM ¥ CUTYaTMBHOM TPEBOKHOCTH, MpodeccroHasb-
HOTO CTpecca IMpu MOMOIIY ONPOCHMKOB B MCCJ/IeIOBa-
HUU [23] oKasano, 4TO BHeJpeHye B IIOATOTOBKY Kyp-
CaHTOB BY30B CPEeJCTB MpodeccMoHaTbHO-TPUKIATHON
(usnueckoit mMoaroToBKM — 3(PGEKTUBHO U TOCTOBEPHO
BJIMSIET HA UX TICUXOJIOTMUECKYIO IIOJTOTOBKY.

B [8] onmcana mporHocTuyeckast Moaenb pa3BUTUS
HEBPOTUUYECKMX PACCTPONMCTB y KypCAaHTOB BYy30B. Ilo-
TPaHNYHBbIE TICUXMYECKME PACCTPOIMCTBA 3aHUMAIOT
1epBoe MeCTO Cpeayt IPUYMH OrPaHUYEHHON T'OOHOCTU
M HETOJHOCTM BOEHHOCJYKAaIMX BCEX KaTeropwmii, mo-
9TOMY KJIMHMKA TCUXMATPUM U Ipymma mnpodordopa
BoenHo-MmenuiimHckoii akagemuu wum. C.M. Kuposa
OCylIecTBWIA aHaiu3 JAHHBIX MCTOpMit 6one3Hu 196
KYPCaHTOB ¢ muarHo3amu py6puku mo MKB-10, 3atem
U3YIWIN Pe3yIbTaThl MCUXOIOTMYEeCcKoro rnpodorbopa ¢
yueToM IoKasarteneil «CmaxHdapmu3o8aHHozo memood
uccnedosaruti auuHocmu» (CMUJT), v Iokasartesieil ypoB-
HSI MHTEJJIEKTyaJIbHOTO Pa3BUTUS 110 MeTonuKe «KP-3-
85» (KOHTpOJbHAS TPyNIIa U3 434 300POBBIX KyPCAHTOB).
OmycaHa KIMHUYECKAs XapaKTepPUCTUKA HEBPOMUUecKux
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peakyuti (y 126 KypCaHTOB) IIpeUMMYIIECTBEHHO B afar-
TaIMOHHOM IIepuofe, XapaKTepu30BaBIIMECsS 3MOIIMO-
HaJbHBIMM UM COMAaTOBEreTaTMBHBIMU ITPOSIBIEHUSIMY,
CHIMKEHVEM MPOIYKTUBHOCTM B yue6HO 1 mpodeccro-
HAJbHOI IesITeTbHOCTU, OOILIeCOMaTUUECKUMU KO-
6aMu (roJIOBHBIE 60JIM, TOJTIOBOKPY)KEHMSI, OUCITeNCcuYe-
CKMe paccTpoiicTBa). Hespomuueckue cOCMosiHUSL BBISIB-
JieHbl Y 79 KypCaHTOB, XapaKTepu3OoBaJauCh HeBpacTe-
HUYECKO CUMITTOMaTHKOI B 85,7% cirydaes, y 10 ueso-
Bek (16,3%) ycTaHOBJIEHbI 06CECCMBHO-KOMITYJIbCUBHBIE
paccTpoiictBa. [IMCKPMMMUHAHTHBINA aHAIMU3 TTO3BOIMAI
YCTAaHOBUTb IPOTHOCTUUYECKYIO 3HAUMMOCTh pa3pabo-
TaHHOW Mogenu. OmpepeneHa 3HAYMMOCTb MCC/IeIOBA-
HUS 01 IPAKTUKA.

bruta ornpeneneHa posib UCUUIUTMHBI «MeIuiH-
ckoe obecrieyeHue» TMpu (GOpMUPOBAHUM OOOPOHHOTO
CO3HAHMS KypCAHTOB BOEHHBIX YUeGHO-HAYYHBIX IIEH-
TpoB [32]. B paboTe KOHCTaTUPYyeTCs YMeHblIeHue KO-
JIMYECTBA MPUTOHBIX K BOEHHOIT ciyk6e (MeHee 70%),
YTO 3aTPyAHSIET KOMILIEKTOBAaHME YacTeil U Mmoapaspe-
JleHuit. EXXerolHO CHMKAeTCsl MOTMBALMOHHAs 3HAYM-
MOCTb BOMHCKUX TPaAUIMIi, PUTYaJIOB 1 BOEHHOI Gop-
MBI, TIpM4yacTHOCTU K 3amute OTevecTBa. IloaTomy B
MCCIIeIOBAHMM OTIPeieNIeHbl TyTU TOBbIMIeHUsT 3hdeK-
TUBHOCTU OOyUYEHMSI KypCaHTOB. PeKOMeHAyeTcs Io-
BBIIIEHNME TPeGOBaHMII K MMUTALMM OOEBBIX MOpaske-
HUi1, obecrieueHyne ICUXOJOTUYECKOI TOATOTOBKU MC-
MOIb30BaHMEM MMUTAIIMU OKOTOB, paH, KPOBOTEUEHMA,
1epejioMOB, YTO OOecreynBaeT HarISIIHOCTb. Heob6Xo-
IuMa pa3paboTka yueOHO-MeTOAMIECKIX MAaTEPUAIOB U
CUTYalMOHHBIX 3a[a4 [IJisI OTPabOTKM HOPMAaTUBOB BO-
€HHO-MeIUIIMHCKOM ITOATOTOBKY B Pa3/MUHOI 00CTa-
HOBKe, CO3/IlaHMe CIeUMaTM3UPOBaHHbIX KJIACCOB C CH-
MYJISIIIMOHHBIM 000PYAOBaHMEM B PeaJbHOM MaciuTabe
BpeMeHMU, UCIT0JIb30BaHMe YUeOHOTO IMOJIMTOHA BY3a IJIst
MEeOVIIMHCKOIO ObOecreyeHns] TaKTUUYeCKUX HOeiCTBUIL.
CUMYJIAIIMOHHBIM 060PYOBaHMEM MOXKET ObITh KOM-
MbIOTEpPHAs UMUTALMSI, MAaHEKeHbI-TPeHaXXepbl B BOEH-
HOV WIM TpaxkmaHCKoi (opMme ofexnbl ¢ MOIYISIMU
TpaBM, KOHLIEHTpaTaMy KpoBMu. JJOJIKHO yBeIMIMBATHCS
KOJIMYECTBO YacoOB TOJIEBBIX 3aHATUI. IIperomaBaHue
IVCLIUIUIMHBI «MegUIMHCKOM obecrieyeHne» CIrocooCT-
BYeT Pa3sBUTHIO 0GOPOHHOTO CO3HAHMS MOIEIMPOBAHM-
€M peaquCTUYHBIX KCTPeMaIbHbIX CUTYyalMii. TO CIIO-
co6CTBYeT Takke (OpPMMPOBAHUIO MPOdecCcroHaTbHOI
CTPEeCCTOIEPAHTHOCTM.

B uccnenoBaHMSIX MCIOMB3YIOTCS TakKe IaHHbIE
VHAVBUAYATbHO-TICUXOIOTUYECKIX XapaKTEePUCTUK
TpeJicTaBUTesell BbICIIEro KOMaHAHOTO COCTaBa — yua-
CTHUKOB 60eBbIX HeiicTBuil. Tak, B [4] ocBelleHbl OaH-
Hble 90 ouIepoB BhICIIETO KOMAHIHOI'O COCTaBa B BO3-
pacre 45-60 netr. ChopmupoBaHa 3KCIIEPUMEHTATbHAS
rpymma (15 rerepanoB u 30 MOJKOBHUKOB, Bcero 45 ye-
JIOBEK) TIPUMHMMABIINX yUacTue B OOEBBIX HAEMCTBUAX U
TOYHO Takasl ke Tpymnmna oduiepos, He MTPUHMUMABIINX
yuacTusi B 60eBbIX JEViCTBUAX — KOHTPOJIbHAas1. Jlokasa-
HO, UTO B 3KCIIEPMMEHTAJIbHOI Ipyrime opuiepbl 6bUIN
6oJiee CKIOHHBI K HEPBHO-TICMXUYECKUM CPbIBaM, K 60-
Jiee BBIPAXEHHOM COLMaIIbHON Ou3ajanTaluu, K UC-
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M0JIb30BAHMI0O HEKOHCTPYKTMBHBIX CTPATETMil MPeoo-
JIEHUSI CTPECCOBBIX CUTYyaLMIA.

[TpoBeneH aHanu3 rcuxodusnonornyecknx QyHK-
UMII TP CTPecc-TeCTUPOBAHUM KYpCAaHTOB BOEHHBIX
BY30B, UCIIOb3yeTCS TeTePOTPEHHT /11 TTOBBIIIEHUS Y
HUX CTPeCCTONePaHTHOCTH, U3yUYeH cTpecc-
MeHe[[)KMeHT aJalTUBHOCTY KYypCaHTOB, OIpejeieHa
pOJIb JINYHOCTHOIM CaMOperyasiiuuM TIpu TpaBMaTuye-
CKOM CTpecce, TeOpeTMYeckr OOOCHOBAHBI KOMILIEKC-
HbIe MMPOTPaMMbI TICUXOMPOPUIAKTUKY Y HUX, U3YyUYEHO
dbopMupoBaHNe MCUXOJOTMUYECKOI 3aIIUTBI OT CTpecca
[1,12,17,31,38,42,46,50]. OrpeneneHa pojb 3K3aMeHa-
IMOHHOTO cTpecca B GDMU3MIECKOM Pa3BUTUMU KYPCAHTOB,
MOATBePKAeHa 3HaYMMOCTb BOEHHO-
npodeccMOHANBHOM  IesITeIbHOCTY, KaK MCTOYHMKA
ctpecca [10,47]. YcTraHOBIeHa BaKHOCTh (popmupoBa-
HUS CYOBEKTHOCTM KypCaHTOB B COOTBETCTBMM C YyCTa-
HOBKaMM BOEHHO} Tmcuxosnoru [2,3,54]. OmpepeneHa
cnenuduxa yue6HOro mpoiecca, CUXMUeCKoi amanTta-
uyyu M GOPMUPOBAHMS CTPECCOYCTONUYMBOCTM B BOEH-
HBIX By3aX BOMCK HalMOHAJIbHON TrBapaumu Poccun
[9,11,20,48].

Ha nmpumepe 3apy6eXHbIX apMuii U3yueHbl COLMU-
aJIbHO-TICUXOJIOTUUYEeCKYe (HaKTOPbl 6HOEBOIrO MOBEAEHMS
BOeHHOCTyXammux. BoitHa B lpake akkymynupoBaia
OTIBIT BOEHHBIX KOHTMHIeHTOB 13 40 cTpaH, B Adranu-
craHe — u3 48 crpaH. Psan rocygapCTB Ha NMPOTSDKEHUN
17 neT BegyT 60€eBbIe AEMCTBUS B PA3HbIX PETMOHAX MU-
pa. Ilpu 3TOM Cwibl 3alafgHON KOAIUIUM TIOTEPSIIN
0Kk0710 10 ThICSIY YOUTBIMU U 50 ThICSIY paHeHbIMM (OKO-
710 20% yyacTHUKOB 6OeBBIX AeiicTBuit). O6cmenoBaHe
araHCKMX BeTepaHOB TMOMATBEPAWIN YCTAHOBJIEHHYIO
aMepUKAHCKMMM MCCIeloBaTe/IsIMM Ha BeTepaHaxX BO¥i-
HbI BO BbeTHaMe 3aBUCHMOCTb MEXKIY TSIKeCTbIo 60eBO-
rO OIbITa U Pa3sBUTUEM ICUXOIOTMYECKUX CTPECCOBBIX
nocsencteuit. Ilpy atom [y adraHCKMX BeTEpPaHOB
onpejeneHa 0COGEHHOCTh TPAaBMATUYECKUX CUTYaIUIi,
CBSI3aHHBIX d «HEYCTaBHbIMU OTHOILIEHUSIMU»
[14,19,24,39,40,45]. Bo BpeMsI BOEHHOTO KOHGMIMKTa B
Ionbacce BBISICHEHO, UTO VYXYAlleHKe (U3UUECKOTO
3I0POBbSI OOYCJIOBJIIEHO IUCTPECCOM, COIPOBOKAAIO-
MIMMCSI TeTIPeCCUBHOCTBIO, HABSI3UMBBIMM pa3MbIIIIe-
HUSIMMU O 340poBbe. Ilcuxomormuyeckuii OucCTpecc He
CBSI3BIBAETCSI C ITPOAOJDKUTENIBHOCTHIO TIPEeGhIBAHMS B
30He BOeHHOro KoHbuKTa [33,36,41]. OTMeueHO, UTO B
BOEHHOe BPeMsI BO3pacTaeT 3HaUMMOCTh (DAKTOPOB BO-
€HHOJ 06CTaHOBKM B (OPMMPOBAHUM 3[0POBbs. Tep-
MUH «60€eBOJt cTpecc» U «60eBasi ICUXMYeCKasi TpaBMa»
ObUTM BBEIEHBI PYCCKMMU TICUXMATPAMM ellle BO BpeMst
PYCCKO-SITTOHCKOJ BO#HBI 1904-1905 rr. B BOEHHBIN Ie-
pPUOA, KOHCTAaTVMPOBAHO CHMKEHME arpecCMBHOCTH, py-
CTpauuy, akKTUBMU3ALMS JOOPOTHI M TyMaHU3Ma, YBeIu-
YMBAETCSI KOJIMUECTBO JINILL C HU3KOWM PUTUIHOCTBIO, UTO
CBUIETENbCTBYET O MPUCIIOCOOTIeHUM K BO@HHOI 06CTa-
HOBKe. B TO ke BpeMsI HapyIllaeTcss peXXuM CHa, Kpart-
HOCTb IIpMeMa NMUILHM, YXYAIIaeTcs] caMOYyBCTBME, pas-
BMBaeTcs 6eCCOHHMIIA, HEYBEPEHHOCTh B cebe, UTo 00Y-
CJIOBJIEHO CTPECCOM BOEHHOTO BpeMeHM, B YaCTHOCTH,
Ha Ton6acce [18].
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IIpoaHanmM3UpoOBaHbl TCUXOJIOTMYECKME XapaKTe-
PUCTUKU JIULI, TEPEXUBIIUX BOEHHBIN CTpPecc U BO3-
MOYKHOCTM UX peabuiuraiuu [5,6,28,29,42].

Bbutu M3yueHbl KONUH2-Cmpamezuu, TPUMEHSIB-
mmecs [IJisS HeUTpaau3auuu CTPEeCcCOBBIX CUTyaLMil Y
JINI, KOMaHAMPOBAHHBIX Ha TeppUTOpUI0 YeueHCKOI
pecny6auKy IS ToAepskaHus Mmopsaka. Mcmonb3oBa-
JINCh Takue meToauku, Kak SCL-90R, MSQ, MASQ, CAS-
1, YSQ, TOP3 c obpaboTkoit manHbix SPSS 15,0 for Win-
dows ¥ KJIaCTepHOro aHanu3a. boljia armpo6upoBaHa Me-
Tonuka CAS-1, BBIBJSIONIAS COCpeOTOUeHMe BHMUMA-
HUSI, KaK KonuHe-cmpamezust [53,56]. VisyueHo BiusiHUE
60€eBOTr0 CcTpecca Ha IICUXMYECKOE 3[I0POBbE YUACTHUKOB
BOEHHBIX JeicTBMiT B YeuHe U ompenesneHbl GaKkTOPHI,
BIMSIIOIIME Ha BO3HMKHOBEHME ITOCTTPABMATUYECKUX
CTPeCCOBBIX PACCTPONCTB. KinmMHMYeckumuM IposiBiie-
HUSIMM TICMXOT€HHBIX PACCTPOMCTB OIpeJiesieHbl — BbI-
COKMJI YPOBEHb MBILIEUHOI'O HAIpPSDKeHMs], HapylleHUs
CHA, COCTOSTHME XPOHUYECKO! TpEeBOr'M, TPEeBOKHbBIE
BOCITOMMHAHMUS, Pa3apa>kUTEJIbHOCTh M BCIIBIIIKY THE-
Ba, ajikorojusanysi. IIpy aToM Heo6XOIMMO OCYIIEeCTB-
JIeHME COOTBETCTBYIOUIMX TICUXOMPOPMIAKTUUECKUX
Meponpusituit [7,44,52]. i3yueHbl 0COGEHHOCTM Pa3By-
TUSI CTPecca y JeTYMKOB BOEHHO-KOCMMYEeCKMux cui Poc-
CUM U CTpaTeruit uUx MpPeofosieHUsT — CaMOPEryIsium,
npodunakTyky M peabumutaruu [15,25,36,37,43], y
SKEeHIIMH B TIepuof, 60eBbIxX geiicTBuit [21,27].

3akmiouenue. [Ipy npoBeseHMM 0630pa OCYIIECTB-
JIeH aHanu3 BBIOOpKM M3 123 mybimkanuit B HayyHOIA
6ubmmoreke Elibrary, oTpakalomux UCCIeJOBAHNS CTpeC-
ca, CBSI3aHHOTO C BOEHHO¥ CTy>k007. B 56% crareii cTpecc
M3y4yaucsi B CMELIAHHBIX TIPYIINAaX BOEHHOCTYXXaIIVX.
ITpoBefeHbl UCTOPUYECKME TIApaAIIeNIM Pa3BUTUS CUCTe-
MBI ITOITOTOBKY KaJIPOB JI/IS1 BOEHHO! CITy>KObI. OCyIecT-
BJIEH 5KCKYPC B MCTOPUIO MOATOTOBKY BOEHHOCTYKAIIMX,
OXapaKkTepyu30BaH IMCUXOIMOLIMOHAIBHBIN CTpecc, MoKa-
3aHa POJIb SMEP/IKEHTHOCTHU CJIOKHBIX CUCTEM, YCTaHOB-
JIeHa TPUPOAa KOH(MIMKTOB y KypCaHTOB M oduiiepoB
By3a, oOmpefeneHa pDOlb IUCUMIUIMHBI «MeIuIHCKOe
obecrieyeHye» B MOATOTOBKE BOEHHOCTYKAIUX, MPUBeE-
JIeHbl BO3MOXXHOCTM ONTUMMU3ALMM €€ TMpernogaBaHus.
V3noskeHbl TeopeTHUecKye acreKTbl OpraHm3alum mneia-
TOTMYECKOTO COTIPOBOXKAEHMS KOIMHT-TIOBeIeHus Gymy-
mMx 0GUIEPOB, MTOAPA3YMEBAIONIVX IEMCTBYUS YeT0BEKa,
HaTpaB/ieHHbIe Ha 60PbOY CO CTPECCOM, eI TeTbHOCTHDIN
M JIMYHOCTHO-OPMEHTUPOBAHHbBI IMOIX0N B 06pa3oBa-
TeJIbHOM IIpOllecce, HalpaBAeHHOM Ha COo3faHue YcJo-
BUMIA, CITOCOGCTBYIOIIMX KaueCTBEHHOMY OGYUEHMIO Kyp-
CAHTOB ¥ BBITIOJIHEHMIO UMY BO€HHO-TIPOGECCHOHATBHOM
U CTykeOHO-60eBOI AesTenbHOCTH. [IpoBefeHe TecTu-
pOBaHMs TOKasaTeiel JMYHOCTHON U CUTYaTUBHOM Tpe-
BOXKHOCTY, TPOGEeCCHMOHATIBHOTO CTpecca Py TOMOII
OITPOCHMKOB B MCCeA0BaHMUM TI0KA3ajio0, YTO BHeIpeHMe
B TIOATOTOBKY KYpPCAaHTOB BY30B CpeAcTB Ipodeccuo-
HAJIbHO-TIPUKIIAIHOM Gu3nyecKoit moarotoBku — addex-
TUBHO ¥ OOCTOBEPHO BJIMSIET HA UX ICUXOJIOTUYECKYIO
MOArOTOBKY. JIOKa3aHO, YTO B SKCIEPUMEHTaIbHOI
rpynme  oduiieppl  6oylee  CKIOHHBI K  HEPBHO-
MICUXUYECKMM CPbIBaM, K 00Jiee BbIPasKEHHO! COILVallb-
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HOW Au3ajanTaiyi, K UCIOJb30BAaHMI0 HEKOHCTPYKTUB-
HBIX CTpaTeruit IpeofoseHUs] CTPeCCOBBIX CUTYyaluiA.
Bbuiv  M3ydeHBI KOMMHI-CTPATETMM  HEWUTpaTM3aLUN
CTPECCOBBIX CUTyallMii y /NI, KOMaHAMPOBAaHHBIX Ha
TeppuTOpuIo YeueHCKOM pecy6amKy i MOAe P KaHusT
nopsaka. beiia anpobupoBana metoauka CAS-1, BbISIB-
Jiqomasa  cocpeaoroyeHue BHMMaHMA, KaK KOIIMHI-
cTpaterusi. VisyueHo BiMsIHME GOEBOTO CTpecca Ha ICu-
XUYecKoe 3/10POBbe YYaCTHMKOB BOEHHBIX HECTBUII B
YeuyHe u orpezesneHbl (HakTOPbl, BAUSIONE HA BO3HUK-
HOBeHMe TTOCTTPaBMaTUUeCKUX CTPECCOBBIX PACCTPOMCTB.
Knuanueckumy  IPOSIBIEHMSIMM — TICMXOT@HHBIX — pac-
CTPOIICTB OIpeesieHbl — BbICOKUI YPOBEHb MbILIEYHOTO
HamnpspsKeHMs, HapylleHus] CHa, COCTOSIHYE XPOHUUYECKOM
TpeBOTY, TpPeBOXKHbIEe BOCIIOMMHAHUS, pa3gpakUTeNlb-
HOCTb ¥ BCIIBIIIKY THEBA, aJKOroiamusanus. PekomeHzo-
BaHO OCYLIECTBJIEHME COOTBETCTBYIOUIMX ICUMXONpPOdu-
JIAKTUIECKUX MEPOITPUSITUIA. I3ydueHbl 0COGEHHOCTH pas-
BUTHUSI CTpecca Yy JIETUMKOB BOEHHO-KOCMUYECKUX CUJ
Poccunt m ctpaternii ux npeomoneHnst — CaMmoperyssiium,
npodUIaKTUKM U peabWIMTAILMM, a Takke cTpecca y
SKEHIIVH B TIepyroj, 60eBbIX IeiCTBUIA.
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AHAJIN3 PE3YJIbTATOB KOMIIVIEKCHOTO ITOJXOJA K KYIIMPOBAHIUIO
HEPETVJIIPHBIX MATOYHBIX KPOBOTEUEHMUI ITPY ITPOJIOHTUPOBAHHOM YNCTOTECTATEHHOM
KOHTPAIIEIIIINA

E.B. KOPXX

@edepanvHoe zocydapcmeeHHoe 0t00xiemHoe 06pazosamesibHoe yupexcoetue evlciiezo 00pazosanus «Boponexcckuii zocydap-
cmeeHHblli MeduyuHckuti ynusepcumem umeru H.H. Bypderko» MuHucmepcmea 30pasooxparerus Poccutickoli @edepayuu,
yi. CmydeHueckas, 0. 10, 2. Bopouexc, 394036, Poccus

AnHoTanys. Beedenue. PapmMaKko0rnyeckuii Auana3oH ropMOHAIbHBIX KOHTPALEeNITUBOB IIPeCTaB/eH MMPOKUM aCCOPTUMEH-
TOM IIperapaToB, 06beIMHEHHBIX B IPYIIIBI B 3aBUCUMOCTY OT COCTaBa FOPMOHATbHBIX KOMIIOHEHTOB, 06/1aJal0IMX KOHTPALeNTIB-
HBIM [Ie/ICTBYEeM: KOMOVMHMPOBAHHBIMM (COJIep3KAIIMM 3CTPOT€HHBIN ¥ IpOrecTareHHbl i KOMIIOHEHT), ¥ YMCTOTeCTareHHO/ KOHTpa-
Lienuueii (cogepykallyMu TOJIbKO IIPOreCTUHBI). YCIIelHOe IIPMMeHeH)e SCTPOreHHOr0 KOMITIOHEHTa B IIpernaparax [jis1 KOHTpaLenyumu
OrpaHMYEHO MO IPUUMHE PACTYIIEero IPOLEeHTA XeHIIMH, C IPOTVBOIIOKA3aHNSIMY K €ro MCII0/Ib30BaHMIO: CaxapHOro AnabeTa, oXupe-
HYSI, apTepUaIbHOI IunepTeH3un U T.1. CoBpeMeHHbIe UCCIe0BaHMS B IMHEKOIOTVIM CBS3BIBAIOT C M30BITKOM 3CTPOTE€HOB STVOJIOTMIO
GOJIBLIMHCTBA MPOM(epaTUBHBIX MPOLIECCOB Y KEHIMH: Y9HIOMETPU03a, IUIIEPIUIACTUUYECKHX IIPOLECCOB SHIOMETPMS, MaCcTOMATHIA.
IIpyMeHeHye IPOreCTMHOB IPU HUX ToKa3aao 3((deKTMBHOCTb M BOLUIO B IIPOTOKOIIBI JieueHus1. Vcronb30BaHye YMCThIX FeCcTareHoB
IUIsSl KOHTpaleluuy OrpaHNYeHo 13-3a 0COGEHHOCTel IIPMMeHeHMs], CBSI3aHHbIX C M3MEeHeHUSIMY MeHCTPYaJlIbHOTO LIMKJIA, BbI3bIBAIO-
MMM 6eCIIOKOJCTBO Bpaya ¥ HeyIOoOCTBO MCIIONb30BaHMs Y MallMeHTOK. UMcTorecrareHHble POJIOHTMPOBAaHHbIE METObI IIPefoXpa-
HeHUs] OT 6epeMeHHOCTM Ha3bIBAIOTCS O6PAaTMMBIMM KOHTpPALIENITMBAMM IMPOJIOHTMPOBAHHOIO neiicTBusi — Long- Acting Reversible
Contraception. Ilens uccnedoeanus: TIpoBeCTY aHATUTUUECKYIO OLIEHKY PMCKA BO3HMKHOBEHUSI HApyLIEHMIT MEHCTPYaJIbHOTO LIMKIIA
IIpY MICIIOIb30BAaHMM TIPEIapaToB IMPOJIOHTMPOBAaHHBIX rectareHoB (VimrmianoH, UmmianoH-HKCT) y skeHIIMH ¢ OTAroLieHHbIM MHGEeK-
I[VIOHHBIM aHaMHe30M reHuTanuii. 3yuntb 3¢ (HeKTMBHOCTH IPOTVBOBOCIIANTNUTENBHO U MMMYHOTPOITHOJ Tepanuy B Ka4eCcTBe MEeTO-
IVIKY KYIMPOBAHMSI OCJAOXHeHMi. Mamepuanst u memodst ucciedoeanus. B o6enenyemyto rpymmy 6sutM BRIIOUeHb! 20 SKeHIIMH
CpellHero pempoAyKTVBHOrO BO3pacTa, HyXJaIoLMXCS B JIIUTENbHONM KOHTpalenuun (0o 3-x jneT). [[poBefieH peTpOCIEeKTUBHBIN aHa-
JIN3 AYCIIAHCePHOTO HAGI0e NS sKeHIIVH, MCITOIb3YIOIIMX B KAUueCTBe KOHTPALelTHBa OAKOXKHbI MMIUIAHTAT, COAepXKallMii ITOHO-
rectpen 68 mr, (UmmiaHoH, Vimmnanon HKCT). IIpoBefeHa paciiMpeHHasi MOJIEKY/ISIPHO-O6MOIoryeckasi IMarHoCcTMKa Ha CKPBIThbIe
TeHUTa/IbHbIE I/IHd)EKLU/H/I Y XKe€HIIMH C BOCIAJMUTEJIbHBIM TMHEKOJOTUYECKMM aHaMHE30M M HapyHIEeHUSIMU MEHCTPYa/JIbHOro LMKIa,
BO3HMKAIMMY Ha (oHe yncTorecTareHHOJ IPOJIOHTMPOBAHHOI KOHTpanenuuy. CraTucTudeckast o6pa6oTka ¥ aHaau3 pesylbTaToB
ocyurecTBieHsbl B iepuof ¢ 2015 mo 2019 ron. Pesynvmamut u ux o6cyxcoerue. IIpenmnonosxkeHa CBsi3b HapYyIIEHH LIMKIIA C IOCTBOCHA-
JINTebHBIM NOpakeHMeM SHAOMeTpPUsl, IPOSIBASIOMM S Ha GOHe M3MeHUBIIerocsi FOpMOHAIbHOrO cTaryca. Ilocie mpoBemeHus yr-
7y671eHHOTO MHGEKIMOHHOTO CKPMHUHTA Y BCEX JKEHIIVH BbIIeIEHHOM IPYIIIbI PMCKA, OGHAPY)KeHbI IMGO0 MaTOTeHHbIe LITAMMBI, 1160
MOBBIIIEH TUTP YCJIOBHO-MATOr€HHOM MUKPOGIIOPHI IIPY AMATHOCTHUKE TeHUTAIbHBIX MHGbEKIMIA. Bce 3TU MPOsIBIEHNS] XPOHUYECKOTO
BOCIIA/IMTEILHOTO IIPOollecca He MPOSIBIISIMCD KIMHMUYECKM Ha JTarle MpeJBapuTeabHOro o6cae[oBaHus py 6aHaIbHOM MCCIIe0BAaHUNI
Ha MHbeKuyn. Pe3yabTaThl yriy6aeHHOro MHGEKIMOHHOTO CKPMHIMHTA MO3BOIWIN MO06PaTh crieluduuecKyo aHTM6aKTepUaIbHYI0
Y MIMMYHOTPOITHYIO TEPaIuIo XpPOHUYECKOTO BOCIIATIMTENIBHOTO Ipoliecca B 3HAOMeTpuu. DPHeKTUBHOCTb aKTUBHOI TAKTUKY BBISIBIIE-
HUST M KOMIIEKCHOTO JieueHust MHPeKIMi mo3Boanao Ha 20% CHMU3UTD MPOSIBJIEHNSI MEXMEHCTPYaIbHbIX BbIIEIEHNI yke Ha dTare ee
UCIIOb30BaHus. 3akioueHue. BrioueHne B CIIeKTp 06CIef0BaHMs, YINIYGI€HHOTO MHGEKIVOHHOTO CKPYHMHTA C [TOC/IeNyIoNIeli aH-
TUGAKTEPUATbHOM ¥ MUMMYHOTPOITHOM Tepanmeil, Y JKeHIIVH C OTATOLeHHbIM MH(MEKI[MOHHBIM aHAMHE30M M MepeHeCIINX MHBA3UB-
Hble BHYTPMMAaTOYHbIEe BMeIaTebCTBa, MIO3BOJISIET CHUM3UTh MPOLEHT OTMEeHBI MpenapaTa Mo MPUYMHE YacCTbIX W/ AJIUTeTbHBIX
MaTOYHBIX KDOBOTeUeHMii. ITallHOe BBefleHe MeTOAVK KOPPeKLy LIMKI/Ia YBeI4yBaeT KOMIUIAeHTHOCTb npenapaTa 1o 80-90%

KmioueBbie cioBa: UncrorectareHHasl TpPOJIOHTMpOBaHHAas KoHTpauemnius, Vmmianon, Wmmnanon HKCT, mHQeKIMOHHBI
CKPMHMHT, HapylIeHe MEHCTPYa/IbHOT'O LIMKJIa, IPOTMBOBOCIIAJIMTE/IbHAS TePaAIns, UMMYHOTPOITHAS Teparmnsd.

ANALYSIS OF THE RESULTS AN INTEGRATED APPROACH TO THE STOPPING OF IRREGULAR UTERINE
BLEEDING IN LONG-ACTING REVERSIBLE CONTRACEPTION

H.V. KORZH
Voronezh State Medical University named after N.N. Burdenko, Studencheskaya Str., 10, Voronezh, 394036, Russia

Abstract. The pharmacological range of hormonal contraceptives is represented by a wide range of drugs, grouped according to
the composition of hormonal components that have a contraceptive effect: combined (containing an estrogen and progestogen com-
ponent), and pure gestagen contraception (containing only progestins). The successful use of the estrogen component in contracep-
tives is limited because of an increasing number of women, who present with contraindications for its use: diabetes, obesity, hyperten-
sion, a history of thromboembolism, thrombophilia, smoking, etc. In addition, contemporary research in gynecology has shown that
the etiology of most proliferative processes of women (such as endometriosis, endometrial hyperplastic processes, mastopathy) is
strongly associated with an excess of estrogen. The use of progestins for therapeutic purposes has proved successful in the cases listed
above and entered into the treatment regimens. The use of pure gestagens as a form of contraception is limited due to the peculiarities
of the use associated with changes in the menstrual cycle, which can cause anxiety to the doctor and be inconvenient to patients. Pure
progestational prolonged methods of birth control are called Long Acting Reversible Contraception. Research purpose was to analyti-
cal assess the risk of menstrual irregularities at the use the drugs of Long-Acting Reversible Contraception (Implanon, Implanon
NXT®) in women with a burdened infectious history of genitalia and to study the effectiveness of anti-inflammatory and immunotropic
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therapy as a method for the relief of complications. Materials and methods. The surveyed group included 20 women of middle repro-
ductive age who need long-term contraception (up to 3 years). A retrospective analysis of dispensary observation of women using a
subcutaneous implant containing etonogestrel 60 mg. (Implanon, Implanon NXT®) was performed. For patients under clinical supervi-
sion (15) by one specialist, all stages of the gynecological medical examination were carried out throughout the entire period of use of
the drug. Extensive diagnostics for latent genital infections was performed in women with an inflammatory gynecological history and
menstrual irregularities arising from the use of Long Acting Reversible Contraception. Statistical processing and analysis of the results
was carried out in the period from 2015 to 2019. Research results and discussion. The author makes an assumption about the relation-
ship between cycle disorders and post-inflammatory damage to the endometrium, manifested against the background of a changed
hormonal status. After conducting an in-depth infectious screening in all women of the selected risk group, either pathogenic strains
were found, or the titer of opportunistic microflora was increased in the diagnosis of genital infections. All these manifestations of the
chronic inflammatory process did not clinically manifest at the preliminary examination stage in a banal infection study. The results of
in-depth infectious screening made it possible to select specific antibacterial and immunotropic therapy of the chronic inflammatory
process in the endometrium. The effectiveness of active tactics for identifying and comprehensive treatment of infections has allowed
to reducing the manifestations of intermenstrual discharge by 20% already at the stage of its use. Conclusion. The inclusion in the
spectrum of examination, in-depth infectious screening followed by antibacterial and immunotropic therapy, in women with a bur-
dened infectious anamnesis and undergoing invasive intrauterine interventions at the stage of prescribing progestational contraceptive
contraception, allows to reduce the percentage of drug withdrawal due to frequent and / or prolonged uterine bleeding. The phased
introduction of cycle correction techniques increases drug compliance to 80-90%

Keywords: pure gestagen contraception, Implanon, Implanon NXT®, infectious screening, menstrual irregularities, anti-
inflammatory therapy, immunotropic therapy, Long-Acting Reversible Contraception (LARC).

AKTyanabHOCTB. Vcrionb30BaHMe UNCTBIX recTare- IlokasaHO, YTO BCe HapyLIeHUs LMKIA, COMTPOBOX-
HOB C IIe/bI0 KOHTpALIENIIMM SBJSETCS Haubosee 3¢d- Jlalolye MpyMeHeHMe YMCTOreCTareHHOV IPONIOHTUPO-
(bekTUBHOM ¥ Ge30MacHO, M0 MHEHMIO OOJbIIMHCTBA BaHHO KOHTpaLeNLUuM, He ONPeessiIoTCSl PUCKaMU BO3-
CIIeLMalNCTOB  aKyIIepOB-TMHEKOJIOTOB, MeTOAMKOIA HUKHOBEHUSI TIATOJIOTUMYM, a HANpPOTUB, 0GECIIeUMBAIOT
KOHTpauenuuu [2-4,8]. I'pynmna nporecTMHOBBIX KOH- 3aIUTY SHIOMETPHUS OT ITPOIECCOB mponmnbepanyn. Me-
TPAUENTUBOB PA3INYAETCS 0 CIIOCO0Y BBeIEeHMS: Te- XaHM3M BO3HMKHOBEHMSI MEHCTPYaJbHOIIOJOGHBIX BbIIe-
popasibHbie (OpMBI U TIApeHTepajbHble- MHBEKLWN, JIEHW#1 TIpU TeCTareHHOM KOHTpaIenuu (B 0COOEHHOCTH
MMIUIAHTbI, BHYTPMMAaTOUHbIe CUCTEMbI. [lepopasibHbie MIPOJIOHTMPOBAHHOII) CBSI3aH He CO CHIDKEHMEM BO3[eli-
(bopmbl 3aHSTM OCHOBHOE MECTO Y JTaKTUPYIOIMX Maly- CTBUSI TOPMOHOB ((DU3MOTOTUYECKUI UK, IIUKIUECKast
€HTOK, OJTHAKO TPaBMUJIO 3a0BITbIX TA6GJIETOK, MOJABIIe- TOPMOHOTepanus), B OTBET Ha KOTOPOe U IOSIBIISIIOTCS
HMe OByasiuuM Julllb Ha 40-60%, orpaHUUMIN UCTIOJIb- BbIJIeJIEHNSI OTTOPTHYTOr'O 3HAOMETpUS, a CO CJIOKHBIM
30BaHMe MMHU-TIWJIM BbIIIEYKAa3aHHON TPYIINOi >KeH- MopdosoruueckuM MU3MeHeHMeM aTpodUYHOTO 3SHIO-
mwuH [5,10,13]. Bolieyka3aHHble MPUUYMHBI, YIOOCTBO MeTpUSsl, C U3MEHEeHMEeM CTPOMAJIbHBIX ¥ KOHLIEBBIX COCY-
MCIIOMb30BaHMsI, HKOHOMMUECKAsl COCTaBJSIONIAsl, Ha- OUCTBIX CTPYKTYp (COMpaJbHBIX apTepuii MaTKu),
MPaBJISIIOT BbIOOP TMHEKOJIOTOB B CTOPOHY IIpernapaToB YMEHbIIEHMEM 3CTPOT€HOBBIX PeLeNTOPOB, CHMKEHUEM
IJIUTeTbHOTO JEeMCTBUSI — PUWIU3BUHI-CUCTEM. BHyTpu- CIIOCOGHOCTY K perapaTMBHBIM MPOIeccaM, UTO U MPU-
MaTO4YHasi TOPMOHAaIbHO-PUAM3MHIOBasI CUCTEeMa C Jie- BOJIUT K «OTOJIEHVIO» SHAOMeTpus. Hecrioco6HOCTh Mes-
BOHOPTeCTPEIOM MCITOJb3YeTCsl, B OCHOBHOM, C jieue6- KMX COCYJIOB K COKpallleHUI0, 13-3a OTCYTCTBUSI MbILLIEY-
HOJ1 11eJbI0, BBIMOJIHSISI KOHTPALENITUBHYI0 QYHKIMIO, Y HBIX BOJIOKOH, MHOTAA, MPUBOAUT K IJIUTEIbHBIM MaTOU-
SKEHIIMH, OCYIIeCTBUBILIMX CBOM PEPOAYKTMBHbIE TIja- HbIM KpOBOTeueHMSIM. IIpu 3TOM, 3aBUCUMOCTM MEXIY
HBI [1]. YPOBHEM crieln(puuecKux pelernTopoB MaTKM K JKeHCKUM

Bonpiias rpymnmna >KeHIIMH, HYKAAIIMUXCS B ITU- TOJIOBBIM TOPMOHAaM, COCYAMCTbIM SHIOTeNMaTbHbIM
TeJIbHOM KOHTpAalleliu, He 3aKpbIBIIMX BOIPOC C pe- (axkTOopoM pocTa M COCTOSIHMEM SHIOTENMNATBHBIX CTPYK-
MPOAYKLVEN ¥, MMEIMUX MPOTUBOMOKA3aHUsI K MUC- TYp He BbIsIB/sieTCss. O6bIYHO, JAHHbIE CUMIITOMbBI OTMe-
M0/1b30BaHMI0 3CTPOT€HOB, 3aCTaB/sIeT PacClIMPUTD UC- YeHbl B IlepBble MECSIbI MOCAe Havyala MUCIOIb30BaHMS
[10JIb30BaHMe TIPOJIOHTMPOBAHHBIX TOPMOHAIbHBIX KOH- rpernapara y MOJIOJbIX KeHIIVH [1,2,6].
TpaLleNTMUBOB, COJepsKalluX TOAbKO recrareHbl. K mo- MeTOOVKYM KyNMPOBAHUSI HEperyaspHbIX MaTO4-
clegHeMy TOKOJEHUIO OTHOCUTCS MMIUIAHT ISl TO[- HBIX KPOBOTEUeHMi, HallpaBjleHHbIe Ha BCe BhIIIernepe-
KOKHOTO BBeJEeHMsI, CoOepXKaluii 3TOHOrecTpesn- Mpo- YMC/IEHHbIE 3BEHbSI PEaKLIUY SHIOMETPUS, MOXHO 06b-
usBogHoe 19-HoprecTtocTepoHa (VMmmnaHoH, Mmria- eIMHUTD B Clleayrouiye rpymnisl [1,4,8]:
HOH-HKCT), ¢ BBICOKMM CPOLCTBOM K peLierTopam IIpo- - [JobaBieHKe 3CTPOTEHOB (ICTPOTEHBI, KOMOU-
rectrepoHa. CJI0XHBI KOMIIO3UT, BBOOUTCS MOAKOXHO, HUposaHHble opanvHvle kKoHmpayenmuesi-KOK) Ha stare
B TlepBble 5 IHeil MeHCTpyalabHOro HyKiaa uiau Ha 20- afanTaluy SHAOMETPUS K HOBOMY PeskuMy paboThl (OT
28 meHb MOCIe pOJOB, C BHYTPEHHEN CTOPOHBI IuIeda MCII0b30BaHMsI KOTOPBIX MbI CTapaeMcs OTKa3aThbCsl);
HeJOMMHUpYIOLIeil PyKM C MOMOIIbI0 aMIlIMKaTopa B — IIporecrareHs! (mo6GaBjieHNe TeCTar€HOB C BbI-
acernTUYeCcKMX YCIOBUSIX HA CPOK IO 3-J1eT. COKUM aHTUIPOINGEPATUBHBIM JeiiCTBUEM);

Vicnonib3oBaHMe 3TO TPYIIIbI IPeNapaToB B Kave- — CenekTUBHBIE  MOZYJSATOPBl  3CTPOTEHOBBIX
CTBe KOHTpalleNlMy, 3HAaUMUTEJbHO OrPaHMYEHO M3-3a (TamokcudeH) ¥ MPOrecTepOHOBBIX (MUGBENPUCTOH)
0COOEHHOCTe MpUMeHeHMsI, CBI3aHHBIX C M3MEHEHMSI- peLenTopOB;
MM MEHCTPYaJbHOTO LIMKIIA. - AHTUOUOPUHOIUTUKHA;
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— HecmepoudHbsle npomugogochanumesibHole npe-
napamet (HIIBC) — nuknodeHak, MHIOMeTallH;

— VHTMOMTOPBI MATPUKCHBIX MeETaJIONpOTeas
(AOKCULIMKIIVH);

- @onamp (ynyduieHue mponaudepanuy 3STMUTe-
JIMANbHOV TKaHU U SHA0Tenus cocynos) [1,2,7-9].

HecmoTps, Ha M30JIMPOBAaHHBIE WJIM KOMILJIEKCHbBIE
IMOMNBITKNU YCTPAHEHUSI HEPEeryJsIpHbIX KPOBSAHUCTBIX
BbIZIe/IeHNIA, TIPOLIEHT >KeHIIWH, OTKa3bIBAIOUIMUXCS OT
KOPPEKTHOI ¥ YHOoOHOI B MpuMeHeHUM (GHOPMbI MPO-
JIOHTMPOBAHHO} UYMCTOTeCTareHHOM KOHTpalenuuu,
mocturaet 25-30% [1,2,13].

IIenp uccnenqoBaHMUA — MIPOBECTY AHATUTUYECKYIO
OLIEHKY DMCKa BO3HMKHOBEHMS HapyIIeHUit MeHCTpY-
aqbHOTO 1IMKJIA, IPU UCIIONb30BaHMM MpernapaToB Mpo-
JIOHTMPOBAHHbIX TecTareHoB (MmrnaHoH, VMILIaHOH-
HKCT) y KeHIIMH C OTSTOLIeHHbIM MHGEeKUVOHHBIM
aHaMHe30M TeHuTanmit. 3yuntb 3phekTMBHOCTH Mpo-
TUBOBOCHAIUTENbHO UM MMMYHOTDPOITHOI Tepanmuu B
KauecTBe MeTOAVKY KyITMPOBaHUSI OCIOKHEHUIA.

Marepuasbl U MEeTOOBI MCCIegoBaHus. B o6cie-
IyEeMYI0 TPYIITY ObUIM BKIIOUEHbI 20 JKEHIIMH CPeTHEro
pPenpoIyKTUBHOTO BO3pacTa, HY>KIAIOIIUXCS B AJINTENb-
HOJ KOHTpaueniuu (1o 3-x jet). [I[poBegeH peTpocIieKk-
TUBHBI aHAIN3 AVCIIAHCEPHOTO HAOMIONEHUS JKEeHIIVH,
MCIIOMB3YIOIIMX B KaueCcTBe KOHTpALIENTMBA ITOAKOX-
HbII MMIUIAHTAT, COAepskaliuii 3TOHOrecTtpen 68 mr
(UmrnanoH, mrmmanod HKCT). IMannentkam (15 geno-
BEK), HaXOISLIMMCS O, AMUCIIaHCEPHBIM HaOJII0IeHEM
Y OHOTO CHelMaanCcTa, Ha MPOTSKeHUM BCero repuoaa
UCIIONb30BaHMs IIperapara MPOBOOMUINCH BCE ITallbl
TMHEKOJIOTMYECKOTO  IUCTIAHCEPHOTO  HaOGJIOMeHMS.
IIpoBeseHa pacliMpeHHas NOAUMEpPAsHas YenHas peak-
yus (IILIP) — nmuarHoCTMKa Ha CKPBITble TeHUTAJbHbIE
I/[H(beKI_U/H/I Y JXKeHIIMH C BOCIIaJIUTEJIbHbIM I'MHEKOJIOTU-
YyeCcKMM aHaMHe30M M HapylleHVeM MeHCTPYaJbHOTO
LMK/IA, BOSHUKIINM Ha (HOHe MCII0Ib30BaHMsI YMCTOTeC-
TareHHO¥ IPOJIOHTMPOBAHHONM KoHTpauenuuu. CtaTu-
cTuyeckast 06paboTKa M aHa/IM3 Pe3y/IbTaTOB OCYIECTB-
sieH B nepuog c 2015 o 2019 rop.

Pe3ynbTaThl M UX 06CY;KOeHMe. B rpymmy manueH-
TOK BOILJIY JKeHIIWHBI € 28 10 42 net. OCHOBHOV NMpUYK-
HOJI TIpeJIMTOUTUTENHLHOTO BBIOOpA TIpernapara SBUIACh
HEO6XOIVMOCTh IJIATEbHOM KOHTPALEIIUM, YIUThIBAS
Hajuue IByX (y 12) u 6onee (y 3) mereit. V 5 manyeHTOK
6e3 meTeit MMeNCh TIPUUMHBI OTKa3a OT 6epeMeHHOCTH
(y 3 — MeIMIMHCKME MTPOTUBOIIOKAa3aHus IJis 6epeMeH-
HOCTH, V¥ 1 — reHeTMueckoe 3aboyieBaHue Myxa, y 1 —
TICUXOJIOTMYECKUI OTKAa3 OT peajau3alyuyu PernpomyKTUB-
HOW (yHKUMM). BBemeHMe MMIUIAHOHA IMPOBOAMIOCH B
JIeue6GHO CeTu ¥ aHaIM3MPOBAJIOCh B TEUEHME BCETO ITe-
proia MCHOAb30BaHUS Mpernapara. PaHee MCIOIb30Ba-
HUE TeX WIM MHBIX CTIOCOO0B KOHTPAIEIINM OTMEUYEHbI
BceMM XeHIMHaMu. Tak, pusnonornueckue mmu 6apb-
epHble MeTOAVKM UCIIONAb30BaHbl B 10 caydasix, mpume-
HEHME KOMOUHUPOBAHHBIX OPANbHBIX KOHMPALenmueos
(KOK) (B oTCyTCTBMM abCOJIOTHBIX MPOTMBOIOKA3aAHMUIT
[I71IS1 HA3HAUEHUST 3CTPOTeHOB) — B 6, IOBTOPHOE UCIIOJb-
30BaHMe mmiviaHoHa (1, 2 u gake 3 pasa). [Ipu atom,
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otka3 ot npuema KOK B aHamHe3e CBsI3aH C 0ObEKTUB-
HBIMM OCJIO(KHEHUSIMU WJINM TIPe[B3SITOI OLIEHKOM Mpu-
MeHeHMs (Habop Beca, CMeHa HaCTpOeHUs, TIoxasl repe-
HOCMMOCTb Ha3HAaYaeMbIX TIPernapaToB), HeyJ06CTBOM
IUTENbHOTO eXXeTHEBHOTO IIpreMa.

V 12 5KeHIIMH BbISIBJISUTUCH a6COMIOTHDIE WJIM OTHO-
CUTe/IbHbIe MTPOTUBOMOKA3aHMS K MCIIOJb30BAHUIO 3CT-
pOTreHOB (PeKOMeHAaluy reMarTosiora — 2, HeBpoJjiora —
(cToViKMe MUTPEHH, STTUJIETICUS) — 4; caxapHbIil quaber I
THna — 2, oxxupenue Il crernenu — 4.

Pesynprar aHanms3a MCIONB30BaHMS IIpenapaToB
[T TTPOJIOHTMPOBAHHOM KOHTpaLENLVM BBISIBUT CJie-
Ioylomye OCOGEHHOCTM ¥ OCJAOXKHEHWSI MpPUMeHEHUS.
IMosutuBHy0 oueHKy fJanu 80% aHKeTUpyeMBIX, UTO
CBSI3aHO TIpek/e BCEero C yao6CTBOM MCIIOIb30BaHMS
mpernapaTa (YCTaHOBM/I-3a6bli). YiydlleHue ¥ TapMo-
HM3aIMs CEKCYaJbHbIX OTHOIIEHMIT OTMeueHa 6oiee
yeM 90% >xeHIIMH. LIMKIMuyecKue mepemnaabl HaCTpoe-
HMSI, IPEAMEHCTPYa/IbHbBIN CUMHAPOM, OOJI€3HEHHOCTb U
nmepuoauueckoe HarpybaHue MOJIOUHBIX JKeje3 YMeHb-
UAnch y 129% >keHIyH.

UccnepoBaHue T'MHEKOJOTMUECKOTO CTaTtyca U
aHaMHe3a IaleHTOK He BbISIBWIO KEHIIUH C OTCYTCT-
BME€M TMHEKOJIOTUYeCKOl MaToJorMN. BhisBisieMble -
HeKoJIoTMYecKue 3a607eBaHMs pacIpeenvinch Cie-
IOyIOIUM 00pa3soM (B T.4. BIIEpBbie BbISBIEHHBIMM):
XPOHMYECKUIT CaJbIMHTOOQOPUT B aHamHese (Gosee
43%), 3HA,OMETPUO3 TeHUTAJIbHBIN — JIETKO U cpenHet
crerieHn — 60-70%; MMOMBI MaTKU C AMAMETPOM Y3JIOB
He 6onee 1,2 cm - 20%, mposieUueHHbIe TUTIEPILIACTIYE-
CKMe Tpoleccsl B aHamHe3e — 10%; nuddysHas macto-
ratust — 6osee 20%. Y 5 manmeHTOK MMeINCh pyoILibl Ha
MarTKe I0CcjIe ONepaTUBHOIO poAopa3penIeHys Win KOH-
CepBaTMBHOI MMOMIKTOMMM. YKa3aHMe Ha Haauuue
(YHKIIMOHANBbHBIX 00pa30BaHMii IMYHMKOB B aHAMHE3e
¢dbuxcupoBanoch y 15% skeHIIVH.

TpotieHT MOSIBAEHNST HApYIIeHW i IMKIa y HabJIIo-
IaeMbIX TMAlMEHTOK, C BBeJEeHHbIM 3TOHOTeCTpes-
comepyKallM MPOJIOHTMPOBAHHBIM KOHTPALIENITUBOM, B
TepBble 3 MecsI[a COCTaBMJ/I B HAIIMX YCJIOBUSX 75%, UTO
COOTBETCTBYeT MCCAef0BaTeabCKUM JaHHbIM [1,2,6,7].
XapakTep HapylIeHMWi IMKIa Ha (OHE MUCIIOIb30BaHUS
MPOJIOHTMPOBAHHOV TeCTareHHOl KOHTpaLenuuu pac-
TIpefenuiIcs B HalIMX MCCIeIOBAHMSIX CJeAYIOIMUM 00-
pPa3oM: HeperyJspHbIii MEHCTPYaTbHbIN UK — 5 (25%);
MeXKMeHCTpya/ibHble KPOBSHUCTbIe BbifeneHus - 8
(45%); monmumenopest 2 (10%) ciyuaeB. MHTepecHbIM
SIBJISIETCS] 3HAUMTENbHAsl BbIPAKEHHOCTb NaHHBIX CUM-
TITOMOB Y SKEHIIWH 60jiee MOJIOIOTO BO3pacTa C BU3Y-
aJIbHBIMM TIPY3HAKaMM T€HUTATbHOTO MHMAHTUIM3MA U
nmeduuurom Maccel Tena (5 marnueHTOK). ToabKo 4 ma-
LMEeHTKM COXpaHWIM LUK, Y 1 — BO3HMK/IA CTOMKas
amMeHopes Ha BCeM JTarle UCIIOIb30BaHus mpernapara.

B GonbpmMHCTBE PYyKOBOACTB [4,11-14] yKasbiBaeT-
Cs1, YTO TOCJIe UCKITIOUEeHUS TOTTOIHUTETbHBIX (DaKTOPOB
pUCKa M TIPU TIPOJOJDKAIOIIMXCS 6oee 3 MecsleB yac-
TBIX W/WIU [OJUTENbHBIX MAaTOYHBIX KPOBOTEUEHUSX,
TpebyeTcst MPOBeieHe MEPOTIPUSITUI 110 UX KYITMPOBa-
Huio. Koppekuusi HeperynsipHbIX KpOBOTeUeHUIT paHee
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3 Mecs1ieB He PEeKOMEHAYeTCs, T. K. B GOJBIIMHCTBE
CJIlyyaeB MX MHTEHCUMBHOCTb IIOCTEIIEHHO yMEHbIIAeTCs
6e3 MeKaMeHTO3HOTO BMelIaTeIbCTBA.

IpenmosnoskeHne 0 IOCTBOCIIATIUTEIbHOM XapaKTepe
COCYIMCTBIX M3MEHEeHUi 6a3ajbHOTO CJI0ST SHIOMETPUSI,
MIPOSIBISTIONIMXCST Ha (OHE MCIONIb30BAHMS TECTareHOB
AlMKINYECKUMM  MEHCTPYaJbHOIIOJOOHBIMM  BbIfIEjIe-
HUSMM, OCHOBAHO KaK Ha BbICOKOM ITPOLIEHTE MHBA3WB-
HbIX BHYTPMMATOYHBIX MaHMITYJISLIMIA — KecapeBo ceve-
HUe, BbICKAOIMBaHMe TIOJIOCTM MaTKW, MHOTAA C HATMYK-
eM IIPU3HAKOB TIpU yismpaszsykosom uccaedosaruu (Y 3U)
XPOHMYECKOTrO SHAOMETPUTA, TaK U Ha HAIMUMUU XPOHU-
YeCcKMX BOCIMATUTEeNbHbIX MPOLeCCOB TeHUTANNI B aHAM-
He3e. Y MalMEeHTOK C MeKMEHCTPYaJbHbIMM KPOBSIHMU-
CTBIMU BbIIeJIeHMSIMM Ha (OHe MCIOIb30BaHUS recTa-
TeHHOJ KOHTPAIEMIMU OCYIIEeCTB/IE€H YIyOJIeHHbI MH-
(beKUMOHHBIV CKPMHUHT — MOJIEKY/ISIPHO-OMomornyeckast
IVArHOCTUKA — noaumepasHas yenHas peakyus (I1LP) Ha
reHuUTa/lbHble MHQEKIMY, MMeloLe B T.U. YCIOBHO-
rnaroreHHoe 3HayeHue. B 100% ciyyaeB ¢ HapylleHueM
LMK/IA IPY YIIy6;IeHHOM MHGEKUMOHHOM CKPUHMHTE — Y
8 MmanyeHToK C ucc/iefoBaHNeM YPOTeHUTATbHOM MUKPO-
61oThl MeTonoM IIIIP B peskuMe peasbHOTO BpeMeHM —
«DEMO®JIOP 16» oGHapyKeHbl MATOTE€HHbIE IITAMMBbI
WIX TIOBBIIIEHME TUTPA YCJIOBHO-TIATOT€HHO! MMKPO-
dnoper  (Staphylococcus — aureus,  Escherichia  coli,
Ureaplasma urealiticum, Gardnerella vaginalis). O6Hapy-
SKMBAJICSI TAKKE BBIPAKEHHBIN AMCOMO3 (C MOBBIIIEHNEM
rpamMmoTpuIiaTenbHol GQI0pPhI, MOSIBIEHKEM CIIOP Y MULle-
NS IpOXOKeBbIX rpubos Candida albicans, cHUKeHUEM
YpOBHS JiakTOOaKkTepuit). V 12 mauyeHTok (6omee 50%)
06GHaPYKMBAIUCh MUKPOOHbIE KOJIOHMM, C OTIpeesieHu-
eM 2-3 IpyIl [aTOreHHbIX WTaMMOB. Bce aTu rnpossiie-
HUSI XPOHMYECKOTO BOCTIAJIMTELHOTO MPOIecca He Ipo-
SIBJISTVCh KIMHUYECKM Ha JTarie MpenBapuTeabHOro 00-
crenoBaHus. He ompenensich MpuM3HaKyU BOCTIANIEHUS B
MMKPOCKOITMYECKOM MCC/IeIOBaHMM Mas3ka M mpu 6a-
HaJbHOM CKPMHMHTOBOM MCCJIeAOBAHUMU. YPOBEHD JIeii-
KOLIMTO3a B LIePBMKAJIbHOM OTe/sieMOM He BBIXOAWII 3a
IrPaHUIIbI «<UMCTOTO» Ma3sKa (mo 20 m.3p).

Ilo pesyapTaTaM YraybJeHHOTO MHOEKIMOHHOTO
CKpMHMHIA (Ha (oHe OJHO3HAYHOI'O OTCYTCTBUS KIU-
HUKM 000CTpeHMs IIpoliecca), IpoBefeHa aHTMOaKTepu-
a/lbHas (B COOTBETCTBUU C YYBCTBUTEILHOCTU BO3GYAM-
TeJisl) U MMMYHOTPOIIHAsI Teparnusi XpOHMUYeCKUX BocIia-
JIUTENbHBIX 3ab60eBaHui TeHUTAN. JDDEKTUBHOCTD
aKTUBHOJ TAKTUKY BbISIBIEHUS MHOEKIMIT TO3BOIMIA
Ha 20% CHM3UTH MPOSIBIEHUS] MEKMEHCTPYa/IbHBIX BbI-
IeeHuil y)ke Ha dTalle ee UCIoJb30BaHusA. KOHTPO/ib-
HOe MOHMTOPMPOBaHME MMKPOOHOTO IMeji3a)ka MeHCT-
pyanenofgo6HbIX BbIEIEHMIT Y OTAENSIEMOTO U3 IIePBU-
KaJIbHOTO KaHasla, MO3BOJISIO OLLeHUTh 3P deKTUBHOCTD,
BKJTIOUAS 9TAll BOCCTAHOBJIEHUST GMOIIEHO3a TeHUTAIMIA.
C uenbio moBbiieHUs] 3QHEKTUBHOCTU aHTUOAKTEPU-
albHasl Tepamus MOIOJHSIIACH IperapaTaMu, CIoco6-
HBIMM YCUIUTHh aHTUGaKTepuaabHbIil 3ddekT HaszHa-
YyaeMmoil Tepanuyu (MMMYHOTPOITHAsl U 3H3MMOTeparnus,
snuraiar). Ilogo6Hast cxeMa pPeKOMEHAOBaHa IJis Te-
panuyu XpoHMYeCKUX SHAOMETPUTOB — U 3[1eChb MpuMe-
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HSUIaCh C 11e/bl0 KYINMPOBaHUSI JIATEHTHO IPOSIBIISIIO-
Ieficss BoCMaaUTENbHOM peakuueit. O6cykmaemast yc-
C/leloBaTeNSIMM  CBSI3b CUMIITOMaTUMKM MEXMEHCTPY-
aJbHBIX BbIeeHNH ¢ GosaTHbIM JeduIMToOM KOMITeH-
cUpoBajach HA3HauUeHMEM BCeM TMaleHTKaM GoseBoit
KUCJIOTBI Ha 3Tarle yCTAaHOBKM Ipernapara. Vi3oampoBaH-
HO Ha3HaueHHas y 3-X KeHIIMH, OTKa3aBUIMXCS OT aH-
TubaKTepMaabHOI Tepanuyu o npuuuHe 3aboeBaHMit
SKeJTyIOYHO-KUILIEYHOTO TpakTa, Tepanus dosatamMmu He
YMEHBIIWIA MPOIEHT COXpaHEeHMs Kajob6 B HAIIMX Ha-
O/TIOIeHMSIX, UTO He AVCKPEeIUTUPYET METOJ, U3-3a Ma-
JIOTO TIPOLIeHTAa HAG/II0IEeHN 1 B 9TOIT TPYIIIIE.

IIpy coxpaHAWIIMXCS CUMIITOMaX HapylleHus
1MKIa 6ojee 2-3 MecsileB, Y 6-TU KeHIINWH, 6e3 abco-
JIIOTHBIX MPOTUBOIOKA3aHUI K 3CTporeHam, Ha ¢oHe
MPOJIOHTMPOBAHHO} TeCTareHHOV KOHTpaLeniuy, Ha
3 Mecsla HasHavyanucb HU3KomosuposaHHble KOK, ko-
TOpBIE TIOJIOKUTENIbHO TOBIMSUIM Ha CUMIITOMAaTUKYy B
80% ciryuaeB, coxpaHuB 3(PGEKT MMocie OTMEHbI TOJIBKO
y 4-X KeHIIMH. DCTPOTE€HHbI/I KOMIIOHEHT, 6e3yC/IOBHO,
BOCCTAHAB/IMBAET IIOBPEXIEHHBII XPOHUYECKOW WH-
(dexuMeit cCoCyIUCThII KOMIIOHEHT TTyOOKMUX CJIOEB 9H-
IOMETDPVSI, HO He pelllaeT BOIpPocC 06 0TKa3e OT 3CTpore-
HOB. YeTkuii MexaHM3M BO3[EJCTBMS B HACTOSILEM Ha-
MpaBJeHUM MOXHO CHOPMYIMPOBATH TOJBKO MPU Ma-
ToMopdonornueckom ucciefoBaHuu. JJONOTHUTENbHOE
HaszHaueHMe (IIpY MPOTUBOIOKA3aHUSIX K HAa3HAUEHUIO
9CTPOTeHOB) B TeueHMe 3-X UUKIOB 10-20 Mr MUKpPOHU-
3MPOBAHHOrO IIporectepoHa (mwodacToHa) ¢ 5 1o
25 meHb LIMKIA — SBWIOCh 3GGeKTUBHBIM JIMILIb Ha 3Ta-
e MCII0Jb30BaHMs OaHHOM cxembl. JlobaBieHne B cxe-
Mbl KOppPEKLUY IIMKJIA CeJeKTUBHBIX MOIYISITOPOB 3CT-
POTEHOBBIX M IIPOTECTEPOHOBBIX peLEeNTOPOB, AHTHU-
GUOPUHOMUTUKOB He MPOBOLMIACH M3-3a 3HAUUTENb-
HBIX COIMYTCTBYIOIIMX MPOTMUBOIOKA3aHMI K UX UCIIOJb-
3oBaHMI0. OcTaBuIMecs 5 MalMeHTOK C MPOJODKAIOMIN-
MMCST MEKMEHCTPYa/IbHBIMU BbIZIEJIEHUSIMU U3 TTOTIOBBIX
IyTel WIM HapylleHUsIMM MeHCTPyaJbHOTO LIMKJIA, MO-
CJie TIOTIBITKM KOPPEeKIMM LKA MPOIOJDKWIN UCTIONb-
30BaHMe MeTOoJa, 03HAKOMUBILINUCH ¢ MHpOpMaIMeit 1o
6€30MaCHOCTY ITUX MTPOSIBIIEHMIA.

PaHee ucTeueHus: cpoka JeiicTBMS Mpenapara — OT
€ro IMpMMeHeHMs OTKa3aJIMCh 5 MAIMeHTOK: TI0 IPUYMHE
TICUXOJIOTUYECKOTO AMcKOMGbOpTa OT HEKOppeKTupye-
MbIX HEPETyISIPHBIX MEHCTPYaJIbHOITOJOOHBIX BbIfese-
HMI (3 ciay4as), U 2 ciay4dast — 10 IIOBOJY M3MeHeHUs
PenpoayKTUBHBIX IJIAHOB.

ITponoykeHHbIV OUCITaHCEPHBI CKPUHUHT OIlpeje-
JIU psif, TIO3UTMBHBIX MOMEHTOB MCIIOIb30BaHMS 3asIB-
JIEHHOJi TpyNIbl INpenapaToB: OTCYTCTBME IPU3HAKOB
MOBBIIIEHHO Mponudepanuy 3HIOMETPUsT MPU OUHA-
MuueckoM Y3-CKpUMHMHIe, BKIKOYAas MalMeHTOK C yKasa-
HMEM Ha PelUAVBUPYIOIIME TUIEPIUIACTUYECKME TIPO-
LIeCChl SHIOMEeTPUSI B aHaMHe3e, OTCYTCTBUE IIPOrpeccu-
pOBaHMeE 3CTPOT€H3aBUCUMBIX CMMIITOMOB. Tak y maum-
€HTOK, MMEIOIMX JIETKME U CpegHei TsskecTy (Gopmbl
SHIOMETPMO3a, MUOMbI MaTK/ HeGOJBIINX PasMepoB —
He OTMeueHbl Y3-TIpM3HAKM YBEJIMUEHUS pasMepHBIX
rokasaTesnieii MaTku. Hacrosiye JaHHbIE OTKPBIBAIOT
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TepPCIIeKTMBBI IJIS VCIIONb30BaHMSI TIperiapara C Iesbio
MPOPWIAKTUKMA PelUAMBUPYIOLIMX Mpoiandepainii 6e3
BHYTPMMAaTOYHOTO MCITOJIb30BaHMUS rectareHoB. 1o mpu-
YlHe BO3HMKHOBEHMS WIN YTSDKEIeHUSI CUMITTOMOB XpO-
HUYECKMX TMHEKOJOTMUYECKMX 3a00/eBaHMii — CIydaeB
OTKa3a OT MCITI0JIb30BaHMs IIperapara He 6bLI0.

O6paTMMOCTh MeTOJa IIPOJOHTMPOBAHHOM recTa-
TeHHOJ KOHTpAIEeNUyM MOATBEPANUI TOT (PaKT, UTO 4 U3
5 manMeHTOK, IUIAHUPYIOMMUX 6GepeMeHHOCTb, IIoCIe
MU3BJI€YEHUST MMIUIAHTA M T10 UCTEYEHMIO TIOJTHOTO pe-
3epBa KOHTPaLeNTUBHOTO eliCTBUS Ipernapara, ocyle-
CTBWJIV CBOM IJIaHbI B 6yIvoKaiiie 3-6 Mec.

OC/lO)KHEeHMIT TPOMOOTMYECKOTO XapaKTepa Mpu
MCIIOJIb30BAHUM 3TOHOTECTPEI-PUIN3UHT MMIUIAHTAHTa
TP IMCIIaHCEPHOM HaOGJIIOAeHU! Tal[MeHTOK He BbISB-
JIEHO, UTO, 6€3yCJIOBHO, HEe AO/DKHO CHYDKATh BHUMAHMUS
CMeMaIMCTOB B YKa3aHHOM HaIpaBIeHUN.

COnyTCTBYIOIIMM HEraTMBHBIM MOMEHTOM, He
CBSI3aHHBIM C TIPSIMBIM BO3JeiCTBMEM KOMIIOHEHTOB
rpernapara, sSIBWiIach HeO6XOOMMOCTb OOC/IeOBaHUSI U
seyeHus 30% MaluyeHTOK, IMPUMEHSIOIIMX YMCTOrecTa-
TeHHYI0 MMPOJIOHTMPOBAHHYIO KOHTpPAILEMINIO, TI0 TI0BO-
oy (OHOBBIX 3a00eBaHMi LIENKM MaTKA. YUUTHIBAS
OTCYTCTBME CKPUHMHTA Ha 6UPYC NANULIOMbl U€N08€KA
(BITY) BBICOKOTO OHKOI'€HHOIO DMCKA, A0 Havajaa UC-
MMOJIb30BAaHMSI IIperapaTa, B CpaBHEHNUM C aHAIOTMYHbBIM
MCC/Ie,0BaHMEM I10C/Ie BbISIB/IEHUS 3a00/IeBaHMIA eI KN
matku (CIN II-CIN III), onpenennTb BpeMs MOSIBI€HUS
MATOTeHHbIX IITAMMOB He TMPeACTaBJSIeTCS BO3MOX-
HbIM. MOXXHO TIpeAIioN0XUThb, UYTO BBICOKUIA MPOLIEHT
O06HapY>KEeHMS TTaTOJIOTUM ILEKM MaTKU U OTIpeieJIeHusT
BITY BBICOKOTO OHKOT€HHOT'O PMCKa CBSI3aHBI C TEM, UTO
paccMaTpuBaeMblii MeTOZ, KOHTpAIleNIuyM He SIB/ISIeTCS
GapbepHbIM, OMHOBPEMEHHO CHIKAET OIUTEeIbHOCTb
Mall¥MeHTOK B OTHOMIEHMM PUCKa Iepenadyu reHmuTalib-
HbIX MH@eKmi1 u BITY — B yacTHOCTH.

OCHOBHOI TIPUYMHOM, OrpaHUYUBAIOIEN TTOBTOP-
HOe IpUMeHeHMe ITPeACTaBJIeHHOro MeToJa KOHTpa-
Lenuun, SBUIach, II0 MHEHMIO JXeHIIMUH, CJIOXXHOCTb C
MU3BJIEYEHNEM IIperapaTa 0 OKOHYaHUM €ro MCHO0JIb30-
BaHus. IIpu oreHke 3(QQGEKTUBHOCTU MCITOIb30BaAHMS
meTtoauku — 70% SKeHIIMH yKas3aau Ha [AJIUTeIbHbIN
TTOMCK JieueGHOI OpraHM3aluy U CreluanucTa, BbIo-
HSIIOILer0 MaHUMY/SILUIO 10 U3BJA€YeHUI0 MMILUIaHTaTa.
YunuThIBasl, UTO MPU  yOaJIeHUM UCIIOIb30BAHHOTO ITpe-
mapaTta MOXKeT MMOTPe6oBaThCS XUPYPTUUeckoe BMellia-
TeIbCTBO IIOJ, MECTHOV aHecTe3uei, a mpolegypa Mo-
SKET COMPOBOXKIATHCSI HEOOGXOMMMOCTHIO HAIOXKEHMS
reMOCTaTMUYeCKMX IIBOB M BO3HMKHOBEHMEM reMaTOM,
JaHHas MaHUITYJISIUS OOJDKHA TTPOBOJUTHCS TOMBKO B
YCJIOBUSIX MajoOil OMepanyOHHONM CHenualuCTOM C XU-
pypruueckoit moAroTOBKOIA.

KonTpauenTtusHyio 3amauvy (BKIOYas BHEMAaTOY-
Hble 6epeMeHHOCTH) TIperapar B TPYIIe OUCITaHCEPHO-
ro Ha6momeHus BeImoaHUI co 100% 3¢ (HeKTUBHOCTHIO.
YIOB/IeTBOPEHHOCTh NAHHOTO MeETOAA KOHTpalenuun
OLIeHMBAJach IyTeM aHKETMPOBAHMS KEHIIVH, y4acT-
BOBaBIIMX B McciemoBaHuu. HecMoTpss Ha mO60YHBbIE
3¢ dekThl, 60TBINHCTBO KeHIMH 17 (85%) MO3UTUBHO
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OLI€HWIN MMIVIAaHTAOVMOHHYI0 METOOUKY I‘OpMOHaJIbHOI‘/JI
KOHTpAIeNLyN.

TakuM 06pa3oM, ONpeessIIoIIUM OCTaeTCsl TIOCTY-
JIaT, YTO TOJIbKO MHAMBUIYATbHO MOJOOpPAaHHbIN METO
KOHTpalenuuy, ¢ y4eTOM IOKa3aHMi M IMPOTUBOIIOKA-
3aHMI, BBISIBJISIEMBIX AKTMBHO M IOUMHAMMYHO MOXKET
CTaTh MPUEMIEMBIM U 6€30TIaCHBIM.

3akmroueHne. [IpoBeleHHbIN aHAIN3 Pe3yIbTaTOB
MCIIONb30BaHMs IpenapaToB [AJig NPOJOHTMPOBAHHOM
YMCTOTeCTareHHOV KOHTpauenuuyu, cofepxalimuii 3To-
Horectpen, (MmmnnaHoH, MmnnaHoH HKCT) gsnsercs
3(deKTUBHBIM B OTHOIIEHUM [JIUTEIbHON rOPMOHAJIb-
HOJ KOHTpAIeNIun, B 0COGEHHOCTY Y SKEHIIWH C IMpo-
TUBOTIOKA3aHUSIMM K Ha3HAueHUIO 3CTporeHOB. ['ecra-
TeHHasl KOHTpallemniusl ABjsieTcsl 6e30MacHoi, U orpa-
HUYEHUS] ee UCIOIb30BaHMS CBSI3aHbI C KJIMHUKOI Ha-
pPYLIEHUS LMK/Ia, 060CHOBAHHOM peakilyeil COCYIMUCThIX
CTPYKTYp 06a3aJbHOTO SHIOMETPUSI HA HeINpephIBHOE
(MOHOTOHHOE) BO3[EeNCTBME TIecTareHoB. VI3BeCTHbIe
METOAMKM KyNIMPOBAHUS OCIOKHEHMI, NIpU INpUMeHe-
HUM TIPOJIOHTMPOBAHHOJ TreCcTareHHOW KOHTpaleNuuy,
He o6ecnieunBaioT 100% 3ddekT HOpMaIU3aLUU MEHCT-
PYQJIBHOTO IIMKJIA M He SBSIOTCS YHUBEPCATbHBIMMU.
TMombITKa [T06aB/IE€HMsI B CIIEKTP OOC/AEIOBAHUS YITy6-
JIEHHOTO MH(MEKIIMOHHOTO CKPUMHMHTA, C MOCIeyIoIei
KOMIIIEKCHOJ TPOTMBOBOCIAJIUTEIBHON M MMMYHO-
TPOITHOI Teparuei, obecreumnia MOJOKUTENbHbIE U3-
MeHeHMSs I[MKIa Ha (HOHe MCIOTb30BaHMS TeCTareHHOM
KOHTpalleNuuy, B BULY YMEHbIIEHMS KOIMYeCTBa am-
€HTOK C YaCTbIMM W/UIN JJAUTENbHBIMU MaTOYHBIMMU
KDOBOTEUEHMSIMM, YK€ Ha 3Tale OKOHYaHUSl Teparuiu.
KomrisiekcHbIi MOAX0A ¥ aKTMBHASI TAaKTMUKA, C ITO3TAI-
HBIM BBeJIeHMEM METOAUK KyNMMPOBAHUSI OCIOXKHEHWUIA,
OT MCIIOJIb30BAHMSI TIpernapara JAjis MPOJOHTMPOBAHHOM
YMUCTOTeCTAareHHOM KOHTpaLeNniuy, 3HaYUTeIbHO CHMU-
’KaeT TPOIEHT ero OTMEeHbI IO IMpPUUMHE HapyIIeHU
nukaa. IlpodeccroHaNbHble XUPYPrUYecKyue HaBbIKU
ONBITHOTO Bpaya, B YCJIOBMSX JHEBHOrO CTallMOHApa,
CITOCOOCTBYIOT 3HAUMTETbHOMY TOBBIIIEHNUIO BOCTpe6O-
BaHHOCTY MHBEKIMOHHOI'O METO/la TOPMOHA/IbHOI KOH-
Tpauenuuy, 4To SIBISIeTCs TaKUM JXe BaXHbIM, KaK Ipa-
BWIbHOE MCIIOb30BaHMe KOHTPALEIITUBHOIO CPENCTBa,
TOBBIIIASL  YOOBJIETBOPEHHOCTh TMALMEHTOK METOIOM
KOHTpAIeNLyN.
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TUIIOTJIMKEMUYECKU 3 ODEKT JIPIHOCQMAJII)HOﬁ ®OPMbI BWIIATIUIITUHA (TAJIBYCA) ITPU
JEKCAMETA30HOBOMU I'MITEPTJIMKEMIMN V BEJIBIX KPbIC

B.M. UHYMHA, M. 1. ABVJIBAXU]T

@I'BOY BO «Mopdosckuti zocydapcmeeHHbiii yHusepcumem um. H.IT.Ozapésa»,
ya. Bonvwesucmckas, 0. 68, 2. Caparck, 430005, Poccus

Aunorauus. Llensto Hacmosuwezo ccieqoBaHMsT IBJISIETCS U3YUYeHMe TUIIONIMKEMMYECKO aKTUBHOCTY JIMIIOCOMAabHOI hop-
Mbl BWIAATJIUIITYHA TPV PA3IMYHBIX MYTSIX BBEJEHMS Ha MOJEIM HAeKCaMeTa30HOBOJ TMITEPIIMKEMMM M MIPU coueTaHuM (PakTopoB
puUCKa — TUNIEPIJIMKEMUN U TUIIEPXOJIECTEPMHEMUN B CPABHEHUM C HEJIUIIOCOMA/IbHOI (opMoii mpenapara. Mamepuanst u memodst
uccnedosanust. MopenvpoBaHue IMCMeTaboIMYecKX HapyIIeHMIi BHICOKMMU fo3aMu JekcaMmeTazoHa 800 MKI/KT BbI3bIBA€T Pa3BU-
TUIO TUITEPIIMKEMUM ¥ HAPYIIEHMIO TOJIEPAHTHOCTH K IJIFOKO3€ Y MOJIOBO3PEeJIbIX KpbIC-aabbMHOCOB auHun Wistar maccoit 250-300 r.
Kom6uHanus hakTopoB pucKa (COUeTaHue BbICOKOTO YPOBHS INIIOKOKOPTUKOCTEPOUIOB U XOJIECTEPUHA) YCYTYOJISET CTEIeHb HapylIe-
HMSI TOJIEPAHTHOCTH K TJIIOKO3€. [Ipy B/M M BHYTPUMOPIOUIVMHHOM MyTY BBEAEHUM JIMIIOCOMATbHOM (HOPMbI BUIAATIUIITYHA BbISBIEHBI
COTIOCTaBMMble YPOBHM IVIMKEMMM, AHAIIOTYMYHO IepOPAIbHOMY M B/B IIyTSIM BBeZeHMs. JInmocomaabHast popma BUIAATIUIITMHA KOP-
puUrupyeTt pa3BUTHe TUIIEPIIIMKEMNY U HapyIIeHNUs] TOJIEPAHTHOCTHU K TJII0KO3€e Y KPBIC C JeKCaMeTa30HOBO rUIIepIiIKeMyei 1 mpo-
SIBJIIeT aHTHagpeHeprudeckuit addekt. TecT ToIePaHTHOCTH K IJIIOKO3€ BbISIBUJ TEPANIEBTUUECKYIO SKBMBAJIEHTHOCTH JIMITOCOMAbHOI
U He JIUIIOCOMaIbHOM popM BuaparmunTuHa. IlepopasbHO BBeIeHME MOIOIBITHBIM KMBOTHBIM MaC/ITHOTO PacTBOpa XOJIECTEPUHA Ha
(oHe mekcameTazoHa yCyryOJIsIeT CTENEeHb IMIIEPIIMKEeMMUN. BBeeHe BUIIArIUIITYHA Ha (HOHEe AeKcaMeTa30Ha U XOJeCTepUHa, CIio-
COGCTBYET AOCTOBEPHOMY CHVKEHMIO rumepriukemun ¢ 23,18+4,17 mo 11,88+1,29 mmonb/n uepe3 24 vaca u c¢ 20,6+3,69. mo
9,26%3,34 MMoJib/N yepe3 48 yac. AHAJIOTUYHAS OMHAMMKA 3HAUEHMI [JIMKeMUU BbISIBJIeHA M TIPU B/M ITyTU BBeJEHUS XOJeCTeprHa C
KOppeKLMeii BUIJArUIITUHOM. JInmocomanbHasi GopMa BWILATIUIITYHA CHVKAET pa3BUTHE TMITEPIIMKEMMM B OTBET HA CTUMYJISLIMIO
aJpeHaIVIHOM, YTO CBUIETEIbCTBYET 00 aHTHagpeHepruueckoM 3¢ deKrTe BUIAANIUIITYHA, peaTu3yeMoM uepe3 MeTaboadeckme myTm
peryJysiuyy rJIMKe MUn.

KiroueBblie C10Ba: JeKcaMeTa30HOBas TUIePIIMKeMS, TMITocOMaIbHast popma BIUIAATIMUIITHMHA.

HYPOGLYCEMIC EFFECT OF THE LIPOSOMAL FORM OF VILDAGLIPTIN (GALVUS) IN DEXAMETHASONE
HYPERGLYCEMIA IN WHITE RATS

V.I. INCHINA, M.D. ABDULWAHID
FSBEI HE "Mordovian State University named after N.P. Ogaryov ", 68, Bolshevik Str., Saransk, 430005, Russia

Abstract. The research purpose is to study the hypoglycemic activity of the liposomal form of vildagliptin in different routes of
administration in the model of dexamethasone hyperglycemia and in combination of risk factors - hyperglycemia and hypercholester-
olemia in comparison with the non-liposomal form of the preparation. Simulation dysmetabolic disorders with high doses of dexame-
thasone of 800 pg/kg causes a hyperglycemia and glucose tolerance disorder in sex-mature Wistar albino rats weighing 250-300 g. The
combination of risk factors (combination of high levels of glucocorticosteroids and cholesterol) exacerbates the degree of glucose toler-
ance disorder. At b/m and intraperitoneal route, the administration of the liposomal form of wildagliptin showed comparable levels of
glycemia, similar to oral and c/w routes of administration. The liposomal form of wildagliptin corrigues the development of hypergly-
cemia and impaired glucose tolerance in rats with dexamethasone hyperglycemia and exhibit an anti-adrenergic effect. A glucose tol-
erance test revealed a therapeutic equivalence between liposomal and non-liposomal forms of wildagliptin. Oral administration of an
oily cholesterol solution against dexamethasone to test animals exacerbates the degree of hyperglycemia. Administration of
wildagliptin on the background of dexamethasone and cholesterol, promotes a reliable reduction of hyperglycemia from 23.18 + 4.17 to
11.88 £ 1.29 mmol/1 after 24 hours and from 20.6 * 3.69; to 9.26 = 3.34 mmol/1 after 48 hour. Similar dynamics of glycemia values are
revealed at the v/m route of cholesterol administration with correction of vildagliptin. The liposomal form of wildagliptin reduces the
development of hyperglycemia in response to adrenaline stimulation, indicating an anti-adrenergic effect of wildagliptin realized
through metabolic pathways of glycemia regulation.

Keywords: dexamethasone hyperglycemia, liposomal form of vildagliptin.

AxTyanbHOCTh. COUeTaHHbIe OVCMeTaboMMUYecKme (dekLMOHHBIX 3a00/IeBaHMil, TaKMX KaK aTepoCKIepos,
HapyIIeHUs] COCTaBJISIOT OCHOBY OOJIbIlEl YaCTU HEMH- VBC, cepmevHo-cocyaucThie 3aboneBaHus. Haubosee
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3HAYMMBI ¥ MMPOTHOCTUYECKM OTACHbI M3MEHEeHUs] MeTa-
6omm3ma ipu CI, criocobCeTBYIONE GBICTPOMY MTpOrpec-
CMPOBAHUIO aATEPOCKIEPOTUUECKMUX M3MeHeHmi. OmnTu-
Mu3anust (papmMaKoIOrMYeckoil KOPPEKIUY TUITePIIMKe-
MWYECKMX COCTOSTHUI Y TIAI[MEHTOB CaXapHbIM AuabeToM
OCTaETCSI aKTyaIbHOI ITPO6IeMOi MeIULIUHBI [3,5,6].

OIHMM U3 TTOAXOI0B MOBbIIEHUST 3)()EKTUBHOCTI
JIeueHMsT MOXXET ObITh MCIIOJb30BaHMe JIMITOCOMATbHOIA
(opmbI 0gHOrO 13 HaMboIee YacTo MPUMMEHSIEMBIX TIpe-
MapaToB B JIEYEeHUM CaxapHOTO Auabera 2 TUIA — BUJIIAr-
quiTuHa. Tlo cBoeit (apmMakoTepaneBTUYECcKO TpyIie
BWIATIIUIITUH OTHOCUTCSI K MHTMOUTOPAM AUTIENITUINI-
nenTtugasbl 4 Tura uinu cokpaineHHo HIIT1-4. [Tpemapar
“36MpaTeabHO 6IOKMpPYeT (GepMeHT, MOC/Ie Yero IMoBbI-
1IaeTcsl BbIIETIeHMe 2/1I0Ka20HOoNn00o6H020 nenmuda 1 muna
(TTITI-1) u 2110K0303a8UCUMO20 UHCYIUHOMPONHO20 Nenmu-
Oa (TUIT) n3 KMlIeyHMKa B KpoBb [1,2].

Llenp mucciegoBaHMUA — M3yuyeHUe TUIMOTIUKEMMU-
YeCKoi aKTMBHOCTM JIMIIOCOMAaJIbHOM (opMbl Buiigar-
JIUTITUHA TIPU Pa3IUMYHBIX MYTSX BBeLEeHUS Ha MOJIeNn
JIeKCaMeTa30HOBOW TUIIEPIIMKEMUM U TIPU COUETAHUU
(akTopoB pucKka — TUMEPIIVKEMUN U TUTIEPXOTECTEPU-
HeMMM B CpaBHEHUM C HEJIUIIOCOMAIbHOM hopMoit rpe-
napara.

Marepuaibl ¥ METOAbI UccaemoBaHus. Vccie-
IoBaHMe TpoBefeHO Ha 70 IM0J/JIOBO3pesbIX KpbICaxX JIM-
HuM Buctap o6oero mona maccoit 250-300 r. Ha 6ase
BuBapusg ®I'BOY BO «HamymoHanbHbIN MCCIeg0BaTeNb-
cKuit MOpAOBCKMIT TOCYOapCTBEHHBIN YHUBEPCUTET UM.
H.I1.OrapéBa». JKMBOTHbBIE MMOJIy4eHbl M3 IUTOMHMKA
«Cron6oBasi», ®I'BY «HayuHblif I[€HTpP OMOMEIUIVH-
ckux TexHonoruii» PAMH. Bce skcriepMMeHTbI, yXoh, U
coliepskaHue OCYIIECTB/ISIMCH B COOTBETCTBUM C JIMpeK-
TuBOM N2 63 ot 22 cents6pst 2010 roma Ipesuanyma u
IMapnamenTa EBpombl «O 3amure >XMBOTHBIX MUCIIOJb-
3yeMbIX [JI1 HayYHBIX UCC/IeloBaHuit», «CaHUTApHBIMMU
MpaBWIaMM TI0 YCTPOMCTBY, 060PYAOBAHUIO U COOepsKa-
HMIO 39KCIIepVMMEHTATbHO-OMONMOTUUECKUX KIMHUK OT
06.04.1993 u npukasom MwunH3gpaBa PDd N2 267 or
19.06.2003 «O6 yTBepkaeHMM TIpaBWI J1a6OPATOPHOI
NpakTuKm». B cooTBeTCTBUM C «PYKOBOACTBOM IIO 3KC-
MePUMEHTAIbHOMY (JOKIMHUYECKOMY) M3YUYEHUIO HO-
BBIX hapmakroysornyeckux BemecTs» [2005] MakCMMaITb-
HO [OMyCTMMOE BHYTPMBEHHOE BBEeJEHME KUIKOCTU
6ebIM HeJIMHEMHbIM KpbicaM cocTaBiseT 2,0 MI/KT.
Iu3zaitH uccienoBaHusl YTBEPXKIEH JIOKATbHBIM 3TUYE-
ckum komutetom @I'BO BO «MI'Y um H.IT1.Orapéa mpo-
Tokon N2 10 ot 12 okTs16pst 2017 r.»

JlabopaTopHbIe€ KMBOTHbIE CIIyYaifHBIM 06pPa3’oM
6bUTM paszdesieHbl Ha 8 TpyII 1o 5 ocobeii. 1-s rpymmna —
MHTaKTHBIE XKUBOTHbIE. 2-51 — nekcaMeTa3oH 800 MKI/Kr
B TeueHye 4 CYyTOK B/M (KOHTDOJb ), 3 — AeKcaMeTa30H
800 MKTI/KT B TeueHMe 4 CyTOK + BUTArMUTITUH 0,4 MI/KT
TepopajibHO He JUIIOCOMAbHBIN; 4 — AeKcameTa3oH
800 MKI/KT B TeueHMe 4 CyTOK + JUIIOCOMAaJbHBI BUJI-
nmarauntud 0,4 MI/KT B/B; 5 — gekcameTra3oH 800 MKI/KT
B TeuyeHMe 4 CYTOK+ JIMITOCOMAJIbHBIN BUIHATIUIITUH
0,4 mr/kr B/M; 6- mekcameTa3oH 800 MKI/KI B TeueHMe
4 cyTOK+IuUNocoManbHblii  Bwigarnuntud 0,4 Mr/Kr
BHYTPUOPIOIIMHHO.
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IIJIst IPUTOTOBJIEHUSI JIUITOCOMAIbHOM (DOPMBI BUJI-
JarTuUIITHHA UCIIONb30BAIN CTAHAAPTHYIO METOLVKY [4].
Ins onpenenennst 3¢p(PeKTUBHOCTY BKIIOUEHMST BUIIAr-
JIMTITMHA TTPOBOJMIIU CIIEKTPOGOTOMETPUYECKOE MCCIe-
noBaHMe. PasMep IO/NyueHHBIX JIUIIOCOM COCTaBWIIL.
64,7+8 uM. KoHLleHTpauus BUIAATUIITMHA B IIperapare
cocraBuia 1,0836 mr/mi, 3¢PeKTMBHOCTb BKIUEHMS
nperniapaTa B IMIIOCOMBI COCTaBUJIO 72,8%.

Ha 5-e cyTKu skcrnepMMeHTa MPOBOAWIU TECT TO-
JIEpaHTHOCTH K T/I0K03€e, BBOZS 1 T rmioKko3bl B Buze 40%
pacTBopa € MCC/IeOBaHMEM TIJIIOKO3bl B KaNMWUISIPHOM
KPOBM M3 XBOCTOBOJ BeHbI TeCT Mosiockamu Accu-Chek
Active.

C 1enbi0 BBISIBJIEHUSI aHTUAJIPEHIPTUUECKON aK-
TUBHOCTY BWIJAIIUIITUHA KMBOTHBIM IPOBOAUIN TECT
HarpysKy agpeHaanHoMm ruapoxiaopuna 0,1% 0.2 ma B, M

Bo BTOpOM 6J10Ke cepuit onbITOB (7 cepuit, 35 Ku-
BOTHBIX) M3y4yajM BAMSIHME BWINAIMITHUIA Ha BbIpa-
SKEHHOCTb TUIIEPTIIKEMUM B YCIOBUSX COUYETAHMUS JTEK-
caMeTa30HOBOJ Harpy3ky C X0JeCTepMHOM B BUIE Mac-
JISHOWM CyCIIeH3MI0 xoJjiecTepuMHa U3 pacueta 40 mMr Ha
1 Xr Macchl Tesa >XMBOTHOTO, TpeIBapUTETHLHO PacTBO-
puB B 0,5 ms1 pactutenbHoro macsia. C 1e/bio yCUIeHNsT
MTEPOKCUHOTO CTpecca K SMYJIbCUM [00aBJISIIM BUTA-
muH JI B mo3e 12 500 EJ] Ha 1 kr macchl. XapaKTepuCTu-
Ka cepuit uccienoBaHus C BBeeHueM xonectepmHa: 1 —
MHTAaKTHBIE JXUBOTHbIE; 2-51 — geKkcameTa3oH 800 MKI/Kr
B TeueHue 4 CyTOK B/M (1-Vi KOHTPOJb ), 3 — AeKcaMeTa-
30H 800 MKr/kr+Bungarnuntui 0,4 MI/KT HepopaibHO;
4 — nexkcameTa3oH 800 MKI/KT +X0JIeCTepUH 1epOpaIbHO
(2-7 KOHTPOJIb); 5-51 cepust — mekcameTa3oH 800 MKI/KT
+xoJiecTepuH+BMAgarIuTUH 0,4 MI/Kr IIepopajibHO; 6-
s cepusi — mekcameTtas3oH 800 MKI/Kr+xojecTepuH B/M;
7-a cepus - pekcameTasoH 800 MKI/Kr+xosiecTepuH
B/M+BuAgaranITH 0,4 MI/KT IlepopaabHo.

[To OKOHYaHUM 3KCIIEPUMEHTA JXUBOTHBIX BHIBOZM-
JIX U3 OmbITa 3GUPHBIM HAPKO30M B Kamepe C TOCIIe-
OyIolieil nekanuTaue.

PesynbTaThl McCAegOBaHMUS 06pabOTaHbl CTATUCTY -
YeCKy C UCIOAb30BaHMEM ITaKeTa MPOrpaMm sl CTaTH-
cTuyeckoit 06pabotku STATISTICA, cTaTUCTUUYECKNE
roKasaTeiqu OO603HaYeHbl CIeAYIOMUMU CUMBOJIAMM:
M - cpegHee 3HaueHue; m — OMIMOKA CPemgHETO, Pu —
OT/INYME OT aHAJIOTMUHOTO TMOKA3aTessI MHTAKTHbIX K-
BOTHBIX; Px — OTAMYME OT AaHAJIOTMUYHOIO IOKa3aTess
KOHTPOJIBHONM Tpynmbl. [T OLEHKU [AOCTOBEPHOCTU
pasnuuusl ucnonb3oBanu t-putepuit CTblogeHTa 3Ha-
YMMBIMU cumMTau pasanuus npu p<0,05.

PesyinbTaThl M MX OOCYKIOEHME. DK30TeHHOe
BBeJleHMe BBICOKMX A03 AekcamerazoHa (800 MKI/KT)
COTIPOBOXKIIAETCS  pa3sBUTUEM  TUIEPIIMKEMUU  C
4,82+1,02 MmMob/n 10 BBegeHUs A0 16,6%3,17 MMOIb/n
(B 3,44 pasa, Ha 244%, px<0,001) Ha 5 cyTKM BBeIeHUS U
coxpaHsieTcst yepe3 48 yacoB 1oce OTMeHbI perapara
(puc.1). IlepopanbHOe IpUMEHEHME HEJIUTOCOMAIBHOTO
BWIIArIUITUHA B fo3e 0,4 MI/Kr IpefoTBpallaeT pocT
TUTIEPIJIMKEMUM B CPaBHEHMM C JAHHBIMU cepuu 6e3
TUIIOTJIMKEMMYECKOro Tpernapara, CHMXKasl rokasaTein
III0KO3bI ¢ 16,6%3,17 MMosb/n 10 9,1+3,59 MmMonb/n (Ha
83%, px<0,001), coxpansst Hu3Kue 3HaueHms (7,79 £1,08,
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pu<0.001) yepe3 48 yacoB mocjie OTMEHBI ITTIIOKOKOPTU-
KocTepouza. B/B BBemeHMe JUIIOCOMAJIbHON (OPCHI
BWIHATIUIITAHA B AQHAJIOTMYHONM A03€ UM CPOKax ObLIO
cTosb Xe 3(PGeKTMBHBIM, KaK U He JIMIIOCOMAaJbHAS
(opma nepopanabHO, 0OgHAKO uepe3 48 yacoB Habm0Ia-
Jlach JajbHeIass AMHAMMUKA CHYDKEHUSI TJIMKEMUU [0
5,52%0,89 mmonb/n (px<0,001).

[Ipy B/M ¥ BHYTPUOPIOIIMHHOM ITyTY BBEIEHUU JIU-
MOCOMAJTbHOI (hOPMBI BMIIATIMIITMHA BbISIBJIEHBI COTIOC-
TaBuMble ypoBHM Tamkemun 10,7#0,72 wm 11,0%2,51
MMOJIb/JI, aHAJIOTUYHO MepOopaJibHOMY U B/B IIyTSIM BBe-
nenusi. Yepes 48 vacoB 1ocie OTMeHbBI JleKCaMeTa30Ha
Tpy B/M IIyTM BBeIEeHUS BWINATIUIITHUIA ITTOKa3aTeIn
TJTIOKO3bI MPEBBIIIAIN 3HAUEHUS TIPU APYTUX IYTSIX BBe-
nenust (8,59+0,74 mmonb/n) Takum o6pa3om, JMITOCO-
MajbHas hopMa BUIIATTIUIITYHA TIPY B/M U BHYTPUOPIO-
IMIMHHOM ITyTSIX BBEHEHMUS COIOCTaBMMA IO TUIIOT/IMKe-
MuyeckoMy 3GbdeKTy ¢ HeIMIocoMaabHOM, OJHAKO B/B
BBeJieHMe JIUIIOCOMaIbHOM (opMbI 6ojiee BBIPasKEHO
MIPOJIOHTMPYET TUITOTIMKeMIMYecKuit apdeKT nmpermapara.

nsonk/n 18,

BYepes 24 vaca

Bluepes 48 u nocne BaeaeHis
AsKcameTasoHa

Puc. 1. lyHaMuKa ypOBHSI ITIOKO3bI B KPOBU B MMOJIb/JT G€JIbIX
KpbIC Ha oHe BBemeHMs nekcamerazoHa 800 MKI/KT B TeUeHue
5 cyTOK ¢ KOppeKiyei BUIIaraUITUHOM B 1o3e 0,4 MI/KT .

1 — MHTaKTHBIE;. 2 — KOHTPOJIb, 6€3 BUJIAATIUIITUHA;

3 — putarmuTOTHH 0,4 MI/KT IepopalbHO He IUIIOCOMAaJIbHBIN;
4 — nuUIocoMasbHbIi BunaarnunTuH 0,4 Mr/Kr B/B;

5 — MuImocoMabHbIi Buagarauin T 0,4 MI/KT B/M;

6 — TUIIOCOMAaJIbHbIN BUAAATAUIITUH 0,4 MI/KT
BHYTPUOPIOLIIMHHO

TecT TOJIepaHTHOCTU K IJIIOKO3€ BbISIBWI TeparieB-
TUYECKYIO0 9KBMBAJIEHTHOCTb JIMIIOCOMAJIBHOM M He JIU-
rmocomajbHOi (GopM BwigarmuntuHa (puc. 2). V UH-
TaKTHBIX XVMBOTHBIX Uyepe3 2 yaca Mocjie Harpy3Kku IJio-
KO30if YpOBeHb TI/IMKEMMM CHIDKaeTcsi Ha 52,8% or
YPOBHS 3HaueHMi 1 yaca 3a CYET CTUMYJISILIUM CUHTE3a
MHCY/INHA.

20,92

RIOKO3a, MMOMb /A

|lmcxon Gwyeps 1 vac Buepes 2 vaca |

Puc. 2. TecT TOJIEPAaHTHOCTH K TJTIOK03€ GeJIbIX KpbIC Ha (oHe
BBeieHMs JekcameTa3oHa 800 MKI/KT ¢ KOppeKuuei Buiaaar-
yuntuHom 0,4 MI/KT B HeJIUIIOCOMAJIbHOM U JIMTIOCOMAJIbHOM
(opma pu pasTMYHBIX MYTSIX BBeJeHUs: 1 — UHTAKTHbIE;
2 — KOHTPOJIb, 6€3 BWIAATIUIITUHA; 3 — BUTATJIUTITUH
0,4 MI/KT IepopalbHO He IUIIOCOMAJIbHBIN; 4 — TMIIOCOMab-
HbIi BuigarmnTiH 0,4 MI/KT B/H; 5 — IMIIOCOMAJIbHbIN BUJI-
narnunTil 0,4 MI/KT B/M; 6 — IMIIOCOMAabHbIN BUIAATAUIITUH
0,4 Mr/Kr BHyTPUOPIOLUIMHHO
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Ha ¢oHe BBemeHMs mekcameTa3oHA ITOKa3aTeayn
TJIIOKO3bI Yepe3 2 yaca CHU3WIUCh Toabko Ha 10% ot
ypoBHA 1 4Yaca, 4yTO O6GYCIOBIEHO HM3KUM YPOBHEM
CTUMYJISIUMY VHCYIVHA OeTa-KJIeTKaMy TO/KelTyI0d-
HOJ1 Kejie3e WIK TMOBbIIIeHMeM aKTUBHOCTY JUIIEINTH-
nmenTuaasbi-4 B KuineuHuke. HemumocomanbHbie Gop-
MbI BWIJAIJIUIITMHA YBEINUMBAIOT CEKPELIVIO MHCY/INHA,
0 YEM CBUIETENbCTBYIOT 60siee HM3KME 3HAUEHUS TJII0-
KO3bI (Ha 29,6%) or 3HaueHmii 1 yaca TTT. Makcumaiib-
Has 3Q(PEeKTUBHOCTD B CTUMYISIMM CUHTE3a MHCYJIMHA
Ha ¢GoHe AeKcaMeTa30HOBON TUIePIINKEMUN TIPOSIBIISI-
eT JIuIocoMasibHast opma BUALATIUIITMHA — MTOKa3aTe-
g rnukemun 2 vaca TTI nipu B/M IyTM BBeleHMS! Ha
96% Hirke maHHbIX 1 yaca TTT. ConmocTaBuMBbIi 3¢ deKT
BBISIBJIEH M TIPU IOPYTUX IMYTSIX BBEJEHMUS JIMIIOCOMAJIb-
Holt opmbl BugarmunTuHa. [IpyHMMas BO BHUMaHKe
OCHOBHO¥ MeXaHM3M JIeVICTBUSI BWIJATIUIITUHA, MOXKHO
1oJiaraTh, YTO TUITOTTIMKEMMUUYECKUIT 3P EEKT JUIOCo-
MasbHOM (OpPMBI BWIIATIUIITHHA Ha (HOHe JekcameTta-
30HOBOJ TUIIEPIIMKEMUN TaKke OOYCJIOBJIIEH VHTUOU-
poBauueM dunenmudunnenmudasst 4 muna (MIOIIII-4),
Tocjie Yero TMOBBILIAETCS] BbIOeNeHue 2110Kaz0H0n0000-
Hozo nenmuda 1 muna (TTIII-1) U 2110K0303a8UCUMO20
uHcynuHomponHozo nenmuda (TII) u3 KullleYHMKa B
KpPOBb, UTO CTUMYJMPYET pS-KIETKU ITOIKeTyI0YHOM
skeJie3bl M BBIOPOC MHCYIMHA [7].

[oBbilieHHas1 ajpeHepruyeckas aKTMBHOCTb SIB-
nsietcst GakTOpOM pa3BUTMSI caxapHoro nmuabera. Xpo-
HUYECKMII CTpecc — OAVH U3 OCHOBHBIX (DaKTOPOB pas-
BUTUSI TTOAABIISIIONIETO UMcia HeMHbEeKIMOHHbIX 60/e3-
Heii, B TOM 4uc/e ¥ caxapHoro auabera u3-3a coueTa-
HUS TMIlepaKkaTexolaMyHEMUM U TUIIepPKOPTU30IEMUN,
CyMManusi JByX He6JaronmpusTHbIX GakTopa, CUMHepre-
TUYECKU SBJSIOUMXCS aHTarOHMCTAMM MHY/IMHA, YCU-
JIMBAeT PUCKYU Pa3BUTUSI TUTIEPIIAMKEMUM. Y MHTAKTHBIX
SKMBOTHBIX IIpM NPOBEJEHUM OCTPOro TecTa C aJpeHa-
smuHoM ruapoxaopunom (0,1% 0.2 mut B/M), Kak ¢pusuo-
Jlorveckasl peakiys Ha CTpecc, HaG/I0aamach TUITEpr-
JuKeMus yepes 1 yac nocse B/M BBeJeHMs IIpernapara —
ToKa3aTeIy TKO03bl YBeIMUYWINCH MTOUYTU B 2 pa3a OT
MCXOOHOTO ypoBHS (+96%, puc. 3). B cepun ¢ nekcame-
Ta30HOM 3HAueHMs TII0KO3bl BO3POCAM JUIIb Ha 46%,
OJHAKO M JVICXONHBbII YpOBEeHb ObLT  BbINIE —
17,82%1,57 mmonb/A. Ilepopa/ibHOEe BBeIeHME BUJIIAr-
JIUTITMHA B OOBIYHOI JIeKapCTBEHHOW (opme BoccTa-
HaB/IMBaeT CTAHJAPTHYIO peaklMi0 Ha aJpeHasalH, yBe-
JIMYMBAst YPOBEHb TJIFOKO3bI Uepe3 yac Ha 83% oT mucxom-
HOTO ypoBHS. IIpy B/B BBeAEHUM JIMIIOCOMATBHOTO BU-
IarTATITHA Mbl He HaGMI0Iamy TUTIEPIIMKEMIUY TUepes
1 4vac (puc. 3), a Jaxke BbBISIBIEHO €€ CHIDKEHMEe C
9,06%£1,04 mo 8,8%1,32 mmoib/1, (Popar<0,001) B cpaBHe-
HUU C JAaHHBIMU C€PUU C TTePOPAIbHBIM HEIUITOCOMAJIb-
HBIM BWIJATJTUIITUHOM, O0jiee BbIpaskeHa JaHHAas TeH-
IEeHIMN TIPU B/MBILIEYHOM Y BHYTPUOPIOMIVHHOM ITyTSIX
myTu BBeneHMe (-14% Popan<0,001). Takum o6pasom,
BWIJATIUIITUHA TepopaibHasl HeJuocoMasabHast Gop-
Ma IMpeIoTBpallaeT Pa3sBUTHE BbIPAXKEHHON TUIEepIJIn-
KeMuu Ha (oHe eKcamMeTa3oHa, a MCIONb30BaHKe B/M
¥ BHYTPUOPIOMIMHHOTO MyTY BBeJEHUS BUWIJATIUIITAHA
B IAaHHBIX e YCJIOBMSIX — CHIDKaeT pa3BUTHE TUIIEPIIIN-
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KeMUy B OTBET Ha CTUMY/LSILUIO aApEHaJIMHOM, YTO
CBUAETEIbCTBYET 06 aHTMaapeHeprumueckoM sddexTe
BWIJAIJIMIITYHA, peanu3yeMoM depe3 MeTabommyeckue
YT PETYISLNN TITUKEMUMN.

a7

10,07

2 26

THoKo3a MMone/n

] 5 10 15 20 25 an

Puc. 3. YpoBeHb ITIOKO3bI KDOBU GEJIBIX KPBIC
yepe3 1 yac nocse B/M aapeHanuHa rugpoxiaopuaa 0,1% 0.2 mi.
1 — I'HTaKTHbIE JXKMBOTHbIE; 2 — mekcameTa30H 800 MKI/KI KOH-
TPOJIb; 3 — AekcameTa3oH 800 MKI/Kr+BUALATIUIITUH JTUIIOCO-
MaJsbHbIl epopasibHO 0,4 MI/KT; 4 — [lekcameTa3oH
800 MKI/KI+BUIAATIUIITUH JIMIIOCOMAJbHbIN B/B;
5 — IekcameTa3oH 800 MKI/KI+BWIAATIUIITUH JIMIIOCOMAa/Ib-
HBIVl B/M; 6 — IMIIOCOMAaJIbHBIN BUIIAraunTH 0,4 MI/KT BHYT-
PUGPIOIMHHO

IyicmeTtabonueckyie HapyIIeHusI, pa3BMBalOIIMeCs
Ha (oHe 130bITKA [NTIOKOKOPTUKOMUIOB, COITPOBOXKIAIOT-
Cs1 He TOJIbKO TUTIePIJIMKeMMet, HO U TUITepX0JieCTepu-
HeMueit, HapyllleHMeM IIPOTEeMHOBOTO 6asaHca, YTO
YpeBaTO BbIPAKEHHBIMM IECTPYKTMBHBIMM ITOBpPEXIE-
HUSIMM, B TOM YMCJIE U CEPMIEUHO-COCYAVICTON CUCTEMBI,
GBICTPHIM pa3sBUTMEM aTepockieposa, UBC, uHbapkTa
MuoKapza [6]. YumTeiBas Mofo0HbIe M3MeHeHMs], ObII0
6bl MMO3UTUBHBIM Hajauume cpeau (papmMaKoJIOTUMUECKUX
3¢ deKTOB NMPOTUBOAMAGETUUECKUX MTPENIaPaTOB IVUC/IN-
MMIEeMUYECKOTO AeVCTBUS. Pa3BuTHe aTepOTeHHbIX U3-
MeHeHUIt TpU caxapHOM AyuabeTe yCyry6isieT rumepr-
JIMKeMMIO, BbI3bIBasl TakuM o6pasom (GopMupoBaHie
MTOPOYHOT0 Kpyra AMCMeTaboIMIecKUX HapyIeHuii.

Kak ycTaHOBIEHO HalIMMM MCCAeI0BaHNSIM, BBee-
HMe 11epopaibHO IIOAOIIBITHBIM JKMBOTHBIM BHYTPb MacC-
JITHOTO pacTBOpa XojecTepyHa Ha (GoHe JeKcaMeTa30Ha,
yCyTyossieT CTeleHb Tumnepraukemun c 17,26%1,29 no
23,18%4,17 Mmmonb/n — Ha 34%, aHaJIOTMUHbIE Pa3INuMs
TTOJTYYEHBI U TIPU B/M ITyTM BBEJIEHMS XOJIECTEPMHA Uepe3
24 4aca Tocje OTMeHbI JekcameTa3oHa. Yepes 48 yacoB
1IOC/Ie OTMEHbI JIeKCaMeTa30Ha BbIPasKeHHAsl TUIIEPTJIN-
KeMMsI COXpaHsSIeTCsl B CepUM C XOJeCTePMHOM Ha YPOBHE
20,6+3,69 MMoib/n1 Tpu mepopaibHOM U 21,58%3 66
MMOJIb/JT TIpU B/M ITyTU BBEAEHWUM, TOTTA KaK B cepun 6e3
XoJleCTepMHa 3HaUeHMsI JAHHOTO MoKa3aTessl COCTaBUIN
12,48+2,29 MMOJIb/MT ¥ UMeIU TEHIEHLMIO K CHIUKEHMIO.
BBemenue BUAJAIIUIITMHA Ha (OHE OeKcaMeTa3oHa U
XOJIeCTEPVHA, HAIIPOTUB, CIIOCOOCTBYET TOCTOBEPHOMY
CHIDKEHUIO runepriaukemuu ¢ 23,18+4,17 mo 11,88+1,29
MMoOib/1 yepe3 24uaca u ¢ 20,6%3,69 mo 9,26%3,34
MMOJIb/T uepe3 48 yac AHajJOrMyHasl AMHAMMKa 3Haue-
HUI1 TIMKEMUY BBISBJIIEHA U MPU B/M ITyTV BBEIOEHMUS XO-
JiecTepMHa C KOPPEKIIMel BUIAATUITTHOM.

3akimoueHmne. MopenupoBaHue gucMeTadbosmye-
CKMX HApYyIIeHWI BBICOKMMM I03aMM AeKcaMeTa3oHa
800 MKI/KT BbI3bIBA€T pa3BUTHE TUIIEPIAMKEMUM U Ha-
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pylLIeHVe TOJIePAaHTHOCTY K IJVIIOKO3€ Y I0JI0BO3pesbIX
KpbIca-anbbuHoCcoB jauHumu Wistar maccoit 250-300 r.
KombuHaumsi ¢akTopoB pucka (COYeTaHMue BBICOKOTO
YPOBHSI 9K30T€HHbBIX TTIOKOKOPTUKOCTEPOUAOB U XOJie-
CTepuHa) yCyTy6/IseT cTeleHb HapyIIeHusT ToJIepaHTHO-
¢t K miokose. VccnepmoBaHue (apMaKOTOTMYECKUX
3¢ derToB MMMOCOMAaTbHO (GOPMbI BUIAATIUIITIHA HA
MOJle/IM [AeKCaMeTa30HOBOM TUIIePIIMKeMUN IpU pas-
JINYHBIX NapeHTepaJIbHbIX NMYTIX BBeJeHus (B/B, B/M U
BHYTPUOPIOIMIVHHOM) — CBUIETETLCTBYIOT O TepareBTH-
YeCKOJi 9KBUBAJIEHTHOCTY C HEJIMITOCOMAaIbHO (hopMOoit
rpemnapara, CTaHOAPTHO IPUMEHSIeMOl B KIMHMKe
CII 2 tuma. HenumocomasibHble GOpMbI BUIIATIUIITHA
YBEJIMUMBAIOT CEKPeLNI0 MHCYIMHA, O YEM CBUIETENb-
CTBYIOT 60JIee HM3KMEe 3HaUEHMsI [TI0KO03bI (Ha 29,6%) oT
3HaueHuit 1 yaca TTT. MakcumanbHas 3@ GeKTUBHOCTD
B CTUMY/ISIUMM CMHTE3a MHCY/IMHA Ha (OoHe JekcameTa-
30HOBOJ TUIMEPTAMKEeMUN TMPOSBISET JUIIOCOMAaabHAs
(dbopMa BUIAATIUIITIHAE, HA UTO YKAa3bIBAIOT MTOKA3aTeIN
rukemuu 2 vaca TTT nipu B/B IyTM BBeOEeHUS, 3Haue-
HMSI KOTOPBIX Ha 96% HmKe maHHbIX 1 yaca TTT. Comoc-
TaBUMbIii 3((EKT BBIIBJIEH M TPU APYIrUMX IapeHTe-
PaJbHbIX IYTSIX BBEOEHUS JIUIIOCOMAIbHOM (HOPMBI
BUWIAArMUNTYHA. [lepopanbHO BBefeHME TOAONBITHBIM
SKMBOTHBIM MAacCJISTHOTO pacTBOpa XojecTepuHa Ha GoHe
JleKcaMeTa30Ha, YCYry6ysieT CTereHb TUITepPIrIMKeMUMN.
BBenmenne BuigarmumnTMHa Ha (oOHe JekcaMeTa3oHa U
XOJIeCTepMHa, HAMPOTUB, CIIOCOGCTBYET HOCTOBEPHOMY
CHIDKeHMIO  Trumepriukemum ¢ 23,18%417  pmo
11,88+1,29 mmonb/n yepe3 24 yaca u c¢ 20,6£3,69 mo
9,26%3,34 MMO/b/N1 yepe3 48 yac. AHa/JOrMuHas AVHA-
MHUKA 3HAuUeHUI [JIMKeMMM BbISIBJIeHA U TIpU BHYTPU-
MBIIIEUHOM ITYTU BBeI€HUS X0JeCTepuHa C KoppeKijueit
BWIAATJIUTITUHOM.
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CPABHUTEJIbBHASI XAPAKTEPUCTUKA XNMUYECKOI'O COCTABA
DKCTPAKTOB KOPBI IYBA OBBIKHOBEHHOT'O (UEPEIIIYATOTI'O)
(QUERUS ROBUR L., CEMEMICTBO BYKOBBIE - FOGACLAE)
(coo6menue VI)

B.B. INTATOHOB', I.T. CYXVX™, B.E. PPAHKEBIY™, M.B. BOJIOYAEBA™, B.A. IYHAEB"™

“ 000 «Teppanpomunsecm», yn.Ilepexonckas, 0. 56, 2. Tyna, 300045, Poccus
“@I'BOY BIIO «Tynsckuti 20cydapcmeenHslii yHugepcumenm», MeduyuHckuti uHcmumym,
ya. Bonduna, 0.128, 2. Tyna, 300012, Poccus
** @I'BY HayuoHanwHbiii MeOUYUHCKULL UCC1ed08amensCKull yeHmp akyuepcmaa, 2uHeK0102uu U NepuHamonozuu
um. B.U.Kynakosa, yn. Onapuna, 0. 4, 2. Mockea, Poccus

AuHoTauus. B coobiieHnn npuBeieHbl Pe3yIbTaThl U3YUeHMsT CPABHUTEIbHBIX XapaKTePUCTUK SKCTPAKTOB (H-TeKcaH, TOIYOII,
x710poOopM, alleTOH, ITAHOJI), C YYETOM OCOOEHHOCTEN UX CTPYKTYPHO-TPYIIIIOBOIO COCTaBa, a TAKKE CTPYKTYPbI COeOVHEHMIA, C TIPU-
BJIEUEHMEM XPOMATO-MAaCC-CIIEKTPOMETPUM, MO3BOJMUBILEN UAEHTUGUUMPOBATh 318 MHAMBUIYATbHBIX COEIUHEHMI, IJIT KOTOPbIX
OmpeJesieHO0 KOMMYECTBEHHOE COJepskKaHMe, IMOJYYeHbl MacC-CIIEKTPbl M CTPYKTYpHbIe (DOPMYJIbI, BBIMOJHEH pacyeT CTPYKTYpPHO-
IPYIIIIOBOTO COCTaBa KakAOro sKcTpakTa. Llens uccnedosanus — cpaBHeHYE HAHHBIX CTPYKTYPHO-TPYIIIIOBOIO COCTABA M CTPYKTYPHI
COeIVHeHNU M UX pasiAUUYHBIX TPYIII, OLIEHUTDb 1eeco06pasHOCTh IMOC/IeNOBaTeIbHOM MCUYepITbIBaIOIIell IKCTPaKIUKM KOpbl ayba
06BIKHOBEHHOT'O (YepelryaToro) paCTBOPUTEISIMHU 110 BO3PACTAHUIO MX MOJIIPHOCTH, PACUIMPUTL HAGOp COeAVHEHMI, OTIpee/IsIOnuX
COCTaB OPraHNYECKOro BeIeCTBa ChIPhs, II0 CPAaBHEHMIO C M3BECTHBIMU B JIMTEpaType 1o ¢huToTepanuu, HaMeTUTh HarpasieHue dap-
MaKOJIOTMYeCKOTO AeCTBMS KaskIOro SKCTPAKTa, B COOTBETCTBUM C OCOGEHHOCTSIMU ero XMMMUUYECKOTo COCTaBa, a Takxke COeIHeHMiA,
XapaKTepU3YIOUIVXCS BHICOKOH (M3MOIOTMUECKOl aKTMBHOCTBIO B ITPOIeCccax, MPOTEKAIIMX B KMBOM opranusmMe. Mamepuanst u
Mmemoodst uccnedogaHus. XUMUYECKMIi COCTAaB M STAHOJIBHOTO SKCTPAKTA KOPBI Ay6a OObIKHOBEHHOTO (YepeIyaToro) U3yvascs XpoMa-
TO-Macc-crieKTpomMeTpueit. Pe3yasmamet u ux o6cy»coeHue. YCTaHOBIEHO, YTO OPraHMYECKOe BEIIeCTBO KOPbI Ay6a 06bIKHOBEHHOTO
(ueperryaToro) 060raiieHo IMPOKUM HaG0POM CTEPOUIHBIX COeOVHEHM, PEeHOIOB, YIIIEBOJOPOJOB, CJIOKHBIX 3(GUPOB, KAPGOHOBBIX
KUCJIOT, albJeTruIOB, CIIMPTOB; OTAEIbHBIMU MPEACTaBUTENSIMU TIMKO3UIO0B, KETOHOB, ITPOM3BOIHBIX T€TEPOLMKINUYECKMX COeqUHe-
Huit ypaHa u upaHa, a3oTa U cepbl. Ha CTPYKTYPHO-TPYIIIIOBO COCTaB SKCTPAKTOB BIMSIET ITPUPOJA PACTBOPUTESIS, 8 MMEHHO, ero
MOJIIPHOCTh, KOTOPAst OTIpefie/IsieT Kak OBIIMit BBIXOM S9KCTPAKTa, KOJTMUECTBEHHOE COOTHOILEHYe IPYII COeAMHEHN, TaK U CTPYKTYp-
Hble 0COGEHHOCTY MX MOJIEKYJI. 3akjiioveHue. YCTaHOB/IEHA BbICOKAs 3PQPeKTUBHOCTh MPUMEHEHMS MOC/IeN0BaTENbHON MCYepIIbI-
BaIOIIEel IKCTPAKIMY KOPBI Ay6a OObIKHOBEHHOTO (U€PeNIuaToro) pacTBOPUTENSMM B TIOPSIIKE BO3PACTaHMSI UX MOISIPHOCTY, C LIEJIbIO
TOJTy4eHMsT OGIIMPHOI MHGOPMALIMU O KOTMYECTBEHHOM COIEPKaHUMU U CTPYKTYPe COeAMHEHMIT OPTaHNUEeCKOro BellecTBa Kophl ay6a,
IVMHAMMKY pacripefiesieHyst pasjIMuHbIX TPYIIT COeOVHEHWII 10 OTAeMbHBIM 3KCTpakTaM. HampaBieHHOCTb (papMaKoIornueckoro aevi-
CTBUSI HAXOUTCSI B MIPSIMO 3aBUCUMOCTM OT XMMMUUECKOTO COCTaBa 9KCTPAKTa, €ro 060raleHHOCTbIO TOM MIIM MHOM TPYIIO coequ-
HEeHMit, HalIpuMep, cTepuHamu, heHosamMu, a30T- ¥ CePOCOAEPKAIMMM reTePOLMKINYECKMM KOMIIOHEHTaMy, TIPOU3BOIHbIMU (ypa-
Ha ¥ IMpaHa, [NIMKO3MUIaMM, YIIIeBOJOPOIaMM, KaApOOHOBBIMY KMCITOTaMM.

KiioueBblie ¢j10Ba: Kopa Iy6a, Macc-CIIeKTPOMETPUsI, H-TeKCaH, TOYoII, XJI0podopM, alleTOH, STaHOI.

COMPARATIVE CHARACTERISTICS OF THE CHEMICAL COMPOSITION OF EXTRACTS
OF THE OAK BARK ORDINARY (QUERCUS ROBUR L., FAMILY - FAGACEAE)
(message VI)

V.V.PLATONOV", G.T. SUKHIKH™, V.E. FRANKEVICH™, M.V. VOLOCHAEVA ™, V.A. DUNAEV"™

*LLC “Terraprominvest”, Perekopskaya Str., 5b, Tula, 300045, Russia
" FSBEI HPE "Tula State University", Medical Institute, Boldin Str., 128, Tula, 300028, Russia
** FSBI “National Medical Research Center for Obstetrics, Gynecology and Perinatology named after V.I.Kulakov”,
Oparin Str., 4, Moscow, Russia

Abstract. The report presents the results of a study of the comparative characteristics of extracts (n-hexane, toluene, chloroform,
acetone, ethanol), taking into account the peculiarities of their structural group composition, as well as the structure of the com-
pounds, using chromatomass spectrometry, which made it possible to identify 318 individual compounds. The quantitative content was
determined for them, mass spectra and structural formulas were obtained, and the structural-group composition of each extract was
calculated. The research purpose is determined by the following aspects: comparing data on the structural-group composition and
structure of compounds and their various groups; evaluating the feasibility of sequential exhaustive extraction of oak bark ordinary
(petiole) with solvents by increasing their polarity; expanding the set of compounds that determine the composition of the organic
matter of the raw material, in comparison with the known in the literature on phytotherapy; determining the direction of the pharma-
cological action of each extract, in accordance with the peculiarities of its chemical composition, as well as compounds characterized
by high physiological activity in the processes occurring in a living organism. Materials and research methods. The chemical composi-
tion and ethanol extract of the oak bark ordinary (petiole) were studied by chromatomass spectrometry. Results and its discussion. It
was established that the organic matter of the bark of ordinary oak (petiole) is enriched with a wide range of steroid compounds, phe-
nols, hydrocarbons, esters, carboxylic acids, aldehydes, alcohols; individual representatives of glycosides, ketones, derivatives of heter-
ocyclic compounds furan and piran, nitrogen and sulfur. The structural-group composition of the extracts is affected by the nature of
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the solvent, namely, its polarity, which determines both the total yield of the extract, the quantitative ratio of the groups of com-
pounds, and the structural features of their molecules. Conclusion. The high efficiency of sequential exhaustive extraction of common
bark of oak (petiole) with solvents in order of increasing their polarity has been established in order to obtain extensive information on
the quantitative content and structure of organic compounds of oak bark, the dynamics of the distribution of various groups of com-
pounds among individual extracts. The direction of the pharmacological action is directly dependent on the chemical composition of
the extract, its enrichment with one or another group of compounds, for example, sterols, phenols, nitrogen and sulfur-containing
heterocyclic components, derivatives of furan and pyran, glycosides, hydrocarbons, carboxylic acids.
Keywords: oak bark, mass spectrometry, n-hexane, toluene, chloroform, acetone, ethanol.

Llenp McciienoBaHmst — CpaBHEHYE TAHHBIX CTPYK-
TYPHO-TPYIIIIOBOTO COCTaBa U CTPYKTYPbI COeIMHEHUI U
MX PasJIUYHbIX TPYIII, OLIEHUTH 11e71ecO00pasHOCTb IMO-
C/IeJOBaTEe/IbHOM MCUEPIIbIBAKIEI SKCTPAKUUM KOPbI
ny6a 06bIKHOBEHHOTO (UepelryaToro) paCcTBOPUTEISIMU
10 BO3PaCTaHUIO UX MOJSIPHOCTY, DPACHIMPUTb HA6GOP
COeIVHEHU, OIpeesoIMX COCTaB OPraHMYECKOro
BelllecTBa ChIPbSI, TI0 CPABHEHMIO C U3BECTHBIMU B JIUTE-
paTtype mo ¢puToTEpanuy, HAMETUTb HalpasyieHue ¢ap-
MaKOJIOTMYECKOTO AeMCTBUSI KaXkJA0ro 3KCTPaKTa, B CO-
OTBETCTBUM C 0OCOGEHHOCTSIMM €ro XMMMUUECKOTO0 COCTa-
Ba, a TaKKe COeIVHEeHMI, XapaKTepU3yIOIIMXCsl BbICO-
KOi (pM3MONIOrNYECcKOil aKTUMBHOCTBIO B IIpOIieccax,
MPOTEKAIIINX B SKUBOM OpTaHU3Me.

MaTepuasibl ¥ MEeTOAbI MCC/IEAOBAHMUS. XUMUUe-
CKMif COCTaB KOPbI oy0a OGBIKHOBEHHOTO (UepelryaTo-
ro), hapmakonmoruveckoe neiicTBMe, METOAMKA IOCIE-
JIOBaTeJIbHOM MCUYEePIIbIBAIONIEN SKCTPAKUIMUM PacCTBOPU-
TeJISIMU Pa3JIMYHON MOJSIPHOCTY, YCIOBUS BBITTOTHEHUS
u JlaHHbIE XPOMAaTO-MacC-CIeKTPOMETPUA H-
reKCaHOBOT'O, TOJNYOJIbHOTO, XJIOPOGOPMHOTO, alleTOHO-
BOTO M 3TOHAJBHOTO 3KCTPAKTOB, UX CTPYKTYPHO-
IPYIIIOBOI COCTaB, MAacC-CIEKTPbl U CTPYKTYpHbIE
opmyinbl OTHENbHBIX cOenMHenuit [1,2,6,7,11].

PesynbTaThl ¥ UX 00CYyKOeHMe. XpOMaTOrpaMMbl
9KCTPAKTOB, HAIIAHO XapaKTepU3YIOI[Me pasanyus B
X XMMMUUYECKOM COCTaBe, a Takke 3(pPeKTUBHOCTb Me-
TOZA TTOC/Ieq0BATE/bHO MCUEPITbIBAIOIIEN IKCTPAKLIUU
KOpbI 1y6a OOBIKHOBEHHOIO (UepelryaToro) pacTBOpPMU-
TeJIIMM 10 Mepe BO3pacTaHus UX MOJISIPHOCTH, TaHbl HA
puc. (a, 6, B, T, II).

BbIxop, 5KCTPakTOB (Macc. % OT ChIPbS) U Pa3INU-
HBIX TPYNIT COeAVMHEeHMI (MacC. % OT 3KCTPaKTa/ChIPbsl)
TIpMBeIeHbI B TA0JI.

13 Tabauibl BUAHO, UTO OCHOBHASI Macca OpraHu-
YeCKOr0O BEIIeCTBa KOpPbI 1y6a 0ObIKHOBEHHOTO (Uepelll-
YaToro) SKCTParupyeTrcsl aleTOHOM M 3TAaHOJIOM, CO-
CcTaBjsAsg COOTBeTCTBeHHO — 32,0 u 45,2 macc. %. JaH-
HbIE T10 PaCIpeie/IeHNI0 Pa3INYHbIX TPYIIT COeAVHEHNU
B 9KCTPaKTax M3MEHSIOTCS B JOCTAaTOYHO IUMPOKUX
npenenax. Tak, MakCMMaJIbHOE COJEpsKaHMe CTEPOU[I-
HBIX COeIVHEHMI, a TaKKe UX INMPOKMII Habop, Xxapak-
TEepPHbI IJIs1 H-T€KCAHOBOTO U XJIOPO(OMHOTO IKCTpaK-
TOB, @ MMHMMAaJbHble — 3TaHOJIbHOTO, COOTBETCTBEHHO:
67,83, 60,82 n 7,05 (macc. % oT 3KcTpakTa). YIIeBoJo-
pomamu obGoraiieHbl TOJYOJbHBIA U XJIOPO(POPMHBII
9KCTpakTel — 29,50 wm 21,24 (Macc. % OT 3KCTpaKkTa),
MpUYEM OHM OboramieHbl apeHamM, LIMKIOATKAHAMMU,
aMKMHaMu U ankeHamu. CopepskaHue yriaeBoAopoioB B
3TaHOJIbHOM 3KCTpakTe — 0,67 (Macc. % OT 3KCTPaKTa).
MakcuMaibHOe —comepykaHue KapOOHOBBIX — KUCIOT
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(13,18) ormeuaeTcsl AJig alleTOHOBOI'O SKCTPAaKTa IpU
JOMVHMPOBAHMM B HEM HeIpefe/NbHbIX JXUPHBIX KMU-
CJIOT, KOTOPBIMM TaKke O0OOoraleHbl H-TeKCaHOBBIN
(6,03) 1 aTaHONBHBIN (7,62) SKCTPaKThI (Macc. %).

t Temcanoned sncrpant (a)

|
JJ.‘J,L‘?_:' L;LL

Toayansrsid skerpant (8]

Irananpres sncTpant (]

L

= sa na W wWa i o e =ho

Puc. XpoMaTOrpaMMbl SKCTPAKTOB

OcHOBHas [0Sl CIOUPTOB COCpPelOTOYeHAa B H-
TeKCAaHOBOM U TOJIYOJIbHOM, a TaKKe alleTOHOBOM 3KC-
TpakTax, cocTaBiss — 8,66; 6,58 u 4,80 (macc. %); B aTa-
HOJIBHOM — TOJbKO — 1,07%. CroxHble 3Gupbl pacipe-
IeNUINCh TI0 3KCTPAKTy Oojiee paBHOMeEpHO: 6,23 (H-
rekcaHoBblit), 9,01 (TomyonbHblit), 9,44 (xnopodopm-
HbIlM) U 6,01 (3TaHONBHBIN) (Macc. %). CTereHb M3BJIe-
YeHMs] NAaHHOW TPYMIbl COeNVHEHMI IS aleToHa -—
1,55 (macc. %). Bbricokoe comepskaHMe albIerugoB OT-
MeyYaeTcsl B XJI0pohOpMOM M alleTOHOBOM 3KCTPAKTaX:
4,31 u 3,72 (macc. %), OHU MOJHOCTbIO OTCYTCTBOBAJIN B
3TAHAJIbHOM 3KCTpakTe. KeToHbI JIerko M3BJIEKAIOTCS U3
OpraHMYecKOoTro BeIIecTBa KOpel Ayba ameToHoMm (4,27) u
araHosioMm (3,90), macc. %. UHTepecHas IMHaAMMKa IMPO-
1ecca 39KCTPaKUMM OTMeYeHa AJisl TIMKO3UAOB U, 0CO-
6eHHO, (DeHOJIOB, KOTOPbIE CKOHIIEHTPUPOBAHbBI TOJIBKO
B alleTOHOBOM UM 3TaHOJBHOM 3KCTpakTaxX. Hampumep,
mMKo3uaoB: 5,10 u 6,56 (macc. %), COOTBETCTBEHHO B
alleTOHOBOM ¥ 3TAaHOJIBHOM 3KCTPAKTaX; AJIsI (PeHOJIOB:
13,92 u 63,55 (macc. %). IlepBbie BOOOIIE OTCYTCTBOBA-
JIX B IPYTUX 9KCTPAKTaX, a (DeHOJbI — B CJI€IOBbIX KOJIN-
YyecTBax, MPUUEM 110 OJJHOMY IIPeICTaBUTEIIO.
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Tabnauya

CTPYKTYpPHO-TPYNIIOBO COCTaB 3KCTPAKTOB

(4epelyaToro) pacTBOPUTENSIMM MO BO3PaCTaHUIO MUX
TIOJIIPHOCTH, YCTAHOBJIEHME BBIXOJA KaXXAOT0 3KCTPaK-
Ta, OVHAMUKM DaclpejesieHuss MO0 HUM Pa3IUIHbIX
IPYIIN COeAVMHEeHUI, MO3BOAUJIO CHe-

SKCTpaKTEL JIaTh BBIBOJ, O BBICOKONM 3(QQPEeKTUBHO-
H-rekcaH | Tonayon | xnopodopm | ameron | stamon
° . BbIXOJI 9KCTPAKTOB (Macc. % OT ChIPbsI) CTU  VCIIOJIb30OBAHHOIO METOMAA 3KC-
Ne I'pyniibl coequHeHMi
3,5 |85 | 11,0 320 | 450 TpaKUKUK, ITO3BONIMBLIET0 3HAUYUTEIBHO
BbIxop rpymnibl COEJI:LVIV;]-CISH;IZ(TMSE;% OT 3KCTpaKTa) / pacIpuThb Haﬁop Coe/I[I/IHeHI/IIZ, ormpe-
. /0
1. | CrepounHsle coequuenust | 67,83/2,37* | 50,07/4,26 | 60,82/6,69 | 43,33/13,87| 7,05/3,17 AEAI0NNUX COCTaB OPTaHNYECKOro Be-
2. VI1€BOIOPObI 7,27/0,25 |29,50/2,51 | 21,24/2,34 | 9,84/3,15 0,67/0,30 mecTBa MCXOOHOIO JIEKapCTBEHHOI'O
3. Kap6oHOBbIE KMCIOTBI 6,03/0,21 | 2,65/0,23 | 0,23/0,03 13,18/4,22 | 7,52/3,38 CbIpbS, a CaMoOe I[JIaBHOe, IIOJIYYUTh
4. Anbpernppl 2,43/0,09 | 0,45/0,04 | 4,31/0,47 3,72/1,19 -
3 Ketorn 0.62/0.02 — — 4.27/1.57 | 3.90/1.75 9KCTPaKThI, 06OTallleHHbIE CTPOTO OIl-
6. CriMpThI 8,66/0,30 | 6,58/0,56 | 2,24/,025 | 4,80/1,54 | 1,07/0,48 peneseHHbIMY, KaK IO KOJMYECTBEH-
7. TIMKO3ABI — — — 5,10/1,63 6,56/2,95 HOMY COZep>XaHMIO, TaK M II0 CTPYKTY-
8. CJ105KHbBIE 3DUPBI 6,23/0,22 | 9,01/0,77 | 9,44/1,04 1,55/0,50 6,01/2,70 T
9. Deronbi 0,04/0,01 | 0,75/0,06 _ 13,02/4.45 | 63,55/28,60| P€ MOJIEKYI COENMHEHMAMM. 10O €CTb,
10. DypaHbl, MMPaHbI 0,62/0,02 | 0,39/0,03 - 4,10/1,31 0,10/0,05 TOABJIIETCSI BO3MOXXHOCTD ITOJTYUEHUSA
11.| Asor-cepocopepxamye _ _ _ _ 2,98/1,34 | TpemapaToB Ha OCHOBe KOpbI nAy6a
opraHuyeckye CoeJVHeHVsI i ’

Tpumeuanue: *

[TpousBogHbie ¢GypaHa M MUpaHa CKOHIIEHTPUPO-
BaHBI B alleTOHOBOM 3KcTpakTe — 4,10 (macc. %), a rere-
poumkanyeckue (Gopmbl a3oTa M Cepbl, TOJBKO B 3Ta-
HOJIBHOM — 2,98 (Macc. %). Becbma MHOpMaTUBHBIMU
SIBJISIFOTCS TaHHBIE TI0 BBIXO/LY Pa3/JIMUHBIX TPYIIIT COeNV-
HEeHMI1 B pacyéTe Ha OpraHM4YeCcKoe BelleCcTBO KOPbI Oy-
6a OGBIKHOBEHHOTO (Uepenryaroro). M3 rtabm. cienyer,
YTO OCHOBHASI Macca CTePUHOB, YIJIEBOAOPOI OB, Kap6o-
HOBBIX KUCJIOT, aJbAETU[IOB, CIUPTOB, IMPOU3BOMHBIX
dbypaHa 1 mupaHa BbIgeISIeTCS U3 OPTaHNUECKOTO Belle-
CTBa KOPbI Ay6a 06BIKHOBEHHOTO (YepelryaToro) aleTo-
HOM, COCTaBJIsIsI COOTBeTCTBeHHO — 13,87; 3,15, 4,22,
1,19; 1,54 u 1,81 (macc. %). KeToHbI, INIMKO3UABI, CIIOXK-
Hble 3¢upbI, (EHOJIbI, a30T- U CEpPOCOMAepsKalle reTe-
POLMKINYECKME COeIMHEHNS] B MaKCMMaJIbHOM KOIJe-
CTBe 3KCTparupyercst staHoiom 1,75; 2,95; 2,70; 28,60
u 1,34 (Macc. % OT OpraHMYecKoro BellecTBa ChIpbs).

HanHast yHbOpMaNysl BaKHA, KOTIA CTaBUTCS 3a-
Jaua TIOJIyYeHMs TperapaToB Ha OCHOBE KOpbI my0a
OOBIKHOBEHHOTO (UepenryaToro), o6paliéHHbIX CTPOTro
omnpeeeHHOM TPYIIOi CoequHEeHMit, KOTopbie GymyT
OTBETCTBEHHBIMM 32 CEJIEKTUMBHOCTb (hapmMakosoruye-
CKOTO JeiCTBMS JAHHBIX MperapaToB. TakuM o6pasom,
TOSIB/ISIETCSI BO3MOKHOCTb IleJIeHalpaB/JIeHHOTO MC-
MOIb30BaHMS TOTO, WJIM MHOTO, Mpernapara, B JIeUeHUN
ompemeaeHHOTo Ha6opa 3a60/1eBaHMiA.

CoryiacHO U3BeCTHBIM JaHHbBIM, CIIUPTO-, ajlbJeru-
I0-, KeToHo3aMmelleHHble (ypaHa M MupaHa, TreTepo-
LMKIMYeCKe CoeJMHEHUs a30Ta U Cepbl, OTBevarliye
OTAENbHBIM (PparMeHTaM MPUPOAHBIX ATKAIOUIOB, CTe-
pOMIHbIE COeIMHEHMSI MOTYT OBbITh YCIIEIIHO MpUMeHe-
HBI TIPY JIEYEHUU Pa3TNYHBIX POPM OHKOJIOTUN.

IMpemnapaTel, o6orameHHble (eHomamMu, MPOU3BO/I-
HbIMM (PypaHa ¥ MUpaHa, CTEPOUITHBIMU COEOUHEHMS,
3GbGbEKTUBHBI TIPU JIEUEHUM OTMOPHO-JBUraTEIbHOTO arl-
rapaTa, pasJMIHbIX MHDEKIMOHHBIX 3200/IeBaHMSX U T.JI.

CpaBHeHME OCOGEHHOCTEH XMMMUUYECKOTO COCTaBa
9KCTPAKTOB, IOJYYEHHBIX ITOC/IEJ0BATENbHON MCUYep-
MbIBAIOIIE/ 3KCTpaKiymeii Kopbl Ay6a OGBIKHOBEHHOIO
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OOBIKHOBEHHOIO (UepelryaToro), [mjsi
UX TIPpUMEHEHMSI B JIEUEHUU CTPOTO
ompepeneHHOro Habopa 3a601eBaHMiA.

OKCTpaKUMs TOJMBKO 3TAHOJIOM TOKa3ajia Hajauuue B
9KCTPaKTe 67 COeAVHEHMIA, B TO BpeMsI 0611ee KOJIUUYEeCT-
BO UAEHTUOULUMPOBAHHBIX WHAVBUIYATbHBIX COEOVHE-
HUII JJjIs1 BCE€X SKCTPAKTOB (I€KCAHOBBIV, TOJIYOJbHBIN,
XJIOPOOPMHBIN, alleTOHOBBIV U 3TAHOIbHBIN) COCTABUIIO
— 318. [IpyHMMasi BO BHMMaHME AOCTAaTOYHO CJIOXKHbINA
COCTaB OPraHMYECKOTO BeIIeCTBa KOPbI 1yb6a OOGBIKHO-
BEHHOTO, Ha/inuye GOJIbIIOrO Uicia COeqMHeHNsT ¢ 6Imn3-
KMMM TeMIlepaTypaMy KUIIeHMUs, UX M30MEPOB, C LIeIbI0
TOBbIIEeHMS KO3(pduiMeHTa pasmeseHns Ha HENOIBIK-
HOJ (pase KamMJUIAPHOM KOJOHKM, MCIIOb3YEMBI IIpU
ra3oBoi1 xpomMaTtorpaduu, faxe MMpyu MpPOrpaMMIPOBAHUN
MOIBEM TEMITePATYPBI, [JIsI TIOTyueHus1 601ee TOCTOBEP-
HOM MHGOPMAIMM M3Y4aeMOro CJIOXKHOTO TI0 COCTaBY
0o0beKTa, 11eecoo6pasHO €ero pasfejieHue Ha Y3Kue
dpaxiuu, 4To ¥ 6bUIO JOCTUTHYTO B XOfe IOC/IeI0Ba-
TEJIbHOV MCUepIbIBAIOIIEli 3KCTpaKIuy KOpbl mayba
06BIKHOBEHHOTO (UepelyaToro) pacTBOPUTENSIMU B T10-
psifKe BO3pacTaHusl UX MOISIPHOCTMU.

3akoueHue. BriepBbie BbBITTOJHEHBI TOAPOOHbBIE
MUCCIIeNOBAaHUS OCOBGEHHOCTEN XMMMUYECKOTO COCTaBa
OpraHM4eckoro BelecTBa KOpbl Ay6a OGBIKHOBEHHOTO
(4epelyaToro) MeTOAAMMU ITOCTAENOBaTENbHOM MCUYep-
MBIBAIOIIE} SKCTPAKUMM PACTBOPUTENSIMU B TOPSIKE
BO3pacTaHMs MX TOJSIPHOCTM M  XPOMAaTO-Macc-
CIIeKTPOMETPUM, TMO3BOJMBILIME OIPENEJUTh HalIUuue
318 MHAMBUIYAIbHBIX COEAVHEHMIA, ISt KOTOPBIX GbLIN
MOJTyYeHbI MAacCC-CITIEKTPbI ¥ CTPYKTypHbIEe (OPMYJIbI,
orpezes€H BbIXOA, KaKJIOr0 3KCTPAKTA, BHITTOJIHEH pac-
YeT UX CTPYKTYPHO-TIPYIIIIOBOrO cocTasa [3,4,5,8,9,10].

VcraHoB/IeHa BbIcOKast 3P GeKTMBHOCTb IIpUMeHe-
HUS MOC/IeI0BaTeIbHOM MCUepNbIBAOIE 3KCTPaKIUN
KOpbI Ay6a OGBIKHOBEHHOTO (UepelryaToro) pacTBOPM-
TeJNSIMM B TOPSIAKE BO3PACTAHUSI UX TMOJSIPHOCTH, C Iie-
JIBIO TIOJTyYeHUsT OOUIMPHOI MHGOPMALIMKM O KOJIMYUECT-
BEHHOM COIEPXXaHUM U CTPYKType COeAMHEHUIi opra-
HMYECKOTO BelecTBa KOpbI Ay0a, IMHAMMKY pacrpeme-
JIeHUSI pa3iUYHbIX TPYIN COeOMHEHWUI MO OTHEeIbHbIM
9KCTPAKTaM, a TaKKe MOKa3aHO HAyYHO-060CHOBAHHOE



BECTHUK HOBBIX MEIUIIMHCKUX TEXHOJIOTUM - 2020 - T.27, Ne2 - C. 94-97

JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 94-97

MpUMeHeHe TOCIeTHUX AJISl JIeUeHUS! ONpee/ieHHOTO
CrIIeKTpa 3a601eBaHMiA.

JIurepaTypa / References

1. Bunorpagosa T.A., T'axkeB B.H. IlpakTuyeckast dburorepanms/
M.: “OJIMA-TIPECC”; CI16.: sgaTtensckuii nom “Hesa”, “Banepu CII/1”,
1998. 640 c. / Vinogradova TA, Gazhev BN. Prakticheskaja fitoterapija
[Practical phytotherapy.]. Moscow: “OLMAPRESS”; SPb.: Izdatel'skij
dom “Neva”, “Valeri SPD”; 1998. Russian.

2. Hukonos I'.K., ManyiinoB B.M. OcHOBBI cOBpeMeHHO1 uToTe-
pammun. OAO «M3patenbcTBo «MeauuyHa», 2005. 520 c. / Nikonov GK,
Manujlov BM. Osnovy sovremennoj fitoterapii. [Fundamentals of mod-
ern phytotherapy] OAO «Izdatel'stvo «Medicina»; 2005. Russian.

3. [InatoHoB B.B., Xapapues A.A., Cyxux I.T., lynaes B.A., Boso-
yaeBa M.B. XuMmueckuii cocTaB OPraHMIeCKOro BEIecTBa KOpbI gy6a
06BIKHOBEHHOTO (uepemryaToro) — (Quercus Robur 1., cemeiictBo 6yko-
Bbie — Fagaceae) (coob6uienne I — H-rekcaHOBbIi 9KCTPAKT) // BecTHUK
HOBBbIX MEIMIIVHCKUX TeXHOJIOTUIA. DeKTpoHHOoe m3maHue. 2020. Neo1.
Iy6mukarust  3-6. URL: http://www.medtsu.tula.ru/VNMT/Bulletin
/E2020-1/3-6.pdf (mata o6pamienuss 13.02.2020). DOI: 10.24411/2075-
4094-2020-16605. / Platonov VV, Khadartsev AA, Sukhikh GT, Dunaev
VA, Volochaeva MV. Himicheskij sostav organicheskogo veshchestva
kory duba obyknovennogo (chereshchatogo) - (Quercus Robur 1.,
semejstvo bukovye - Fagaceae) (soobshchenie I - H-geksanovyj
ekstrakt) [The chemical composition of organic matter of the oak bark
ordinary (Quercus Robur L., family - Fagaceae) (message I - h-hexane
extract)]. Journal of New Medical Technologies, e-edition. 2020 [cited
2020 Feb 13];1 [about 6 p.]. Russian. Available from:
http://www.medtsu.tula.ru/VNMT/Bulletin/E2020-1/3-6.pdf.

DOI: 10.24411/2075-4094-2020-16605.

4. IInatoHoB B.B., Xamapues A.A., Cyxux I.T., lynaeB B.A., Me-
ssikoBa [I.A. XpoMaTo-Macc-CreKTpoMeTpyst KOpbl Jy6a 06bIKHOBEHHO-
ro-uepenryaroro (Quercus robur L; cemeiictBo 6ykoBbie — Fagaceae) //
BeCTHMK HOBBIX MEIVIMHCKMX TEXHOJIOTMIL. DJIeKTPOHHOe WM3JaHMe.
2019. Nel. IMy6mmkanust 3-1. URL: http://www.medtsu.tula.ru/VNMT/
Bulletin/E2019-1/3-1.pdf  (mara o6pamenus 21.01.2019). DOI:
10.24411/2075-4094-2019-16286 / Platonov VV, Khadartsev AA, Sukhikh
GT, Dunaev VA, Melyakova DA. Khromato-mass-spektrometriya kory
duba obyknovennogo-chereshchatogo (Quercus robur L; semeystvo
bukovye — Fagaceae) [Chromatographic mass spectrometry of the bark of
common oak (Quercus robur L; beech family-Fagaceae)]. Journal of
New Medical Technologies, e-edition. 2019 [cited 2019 Jan 21];1[about
17 p.]. Russian. Available from: http://www.medtsu.tula.ru/VNMT/
Bulletin/E2019-1/3-1.pdf. DOI: 10.24411/2075-4094-2019-16286.

5. IlnatonoB B.B., Xamapiues A.A., Cyxux I.T., ®pankeBuu B.E.,
BomouaeBa M.B., [lyHaeB B.A. XumMuueckuii COCTaB OPTraHMYECKOTO
BellecTBa KOPHI fyba OOGBIKHOBEHHOTO (YepelryaToro) (quercus robur L,
cemeiicTBo 6ykoBbie — fagaccac) (coo6mienue III — TOMYOTbHBIN 3KC-
TpakrT) // Knuandcekas meguuyHa u papakosnorust. 2020. N21. C. 53-56 /
Platonov VV, Khadartsev AA, Sukhikh GT, Frankevich VE, Volochaeva
MV, Dunaev VA. Khimicheskiy sostav organicheskogo veshchestva kory
duba obyknovennogo (chereshchatogo) (quercus robur L, semeystvo
bukovye — fagaccac) (soobshchenie III — toluol'nyy ekstrakt) [Chemical
composition of organic matter of oak bark (Quercus robur L, beech fami-
ly-fagaccac) (message IlI-toluene extract)]. Klinichsekaya meditsina i
farakologiya. 2020;1:53-6. Russian.

6. IIponuenxo I.E., Bangpimes B.B. PacTeHus - UCTOUHUKM Jie-
kapctB U BAJl. Yue6Hoe moco6ue. M.: TOOTAP-Menua, 2016. 224 c. /
Pronchenko GE, Vandyshev VV. Rasteniya - istochniki lekarstv i BAD.

Uchebnoe posobie [Plants are sources of medicines and dietary
SUPPLEMENTS. Textbook]. Moscow: GEOTAR-Media; 2016. Russian.

7. IIpoTuBOOIYXO0/IE€Bast XMMMOTEpanusi: pykoBoAcTso / ITox pen,.
Cxuina P.T.; Ilep. ¢ anri. ITokposckoro B.C.; ITog pen. Opnosa C.B. M.:
"T90TAP-Meaua", 2011. 1032 c. / Protivoopuholevaja himioterapija:
rukovodstvo [Antitumor chemotherapy: a guide]. Pod red. Skila RT; Per.
s angl. Pokrovskogo VS; Pod red. Orlova SV. Moscow: "GJeOTAR-Media";
2011. Russian.

8. Cyxux I.T., [lnatoHos B.B., ®pankesuu B.E., lyHaeB A.B., Boso-
yaeBa M.B. XumMmueckuii cocTaB OpPraHMYECKOro BeIecTBa KOPbI ayba
0OBIKHOBEHHOTO (YepenryaToro) (quercus robur 1, cemeiicTBo GyKOBbIe —
fagaccac) (coobuienye IV — alleTOHOBBIT 3KCTPAKT) // BeCTHMK HOBBIX
MeAMILIMHCKMX TeXHONMOTMi. JiekTpoHHoe m3nanue. 2020. N22. [Ty6iamka-
mms 3-5. URL: http://www.medtsu.tula.ru/VNMT/Bulletin/E2020-2/3-5.pdf
(mata o6pamienus 24.04.2020). DOI: 10.24411/2075-4094-2020-16623 /
Sukhikh GT, Platonov VV, Frankevich VE, Dunaev VA, Volochaeva MV.
Himicheskij sostav organicheskogo veshhestva kory duba obyknovennogo
(chereshchatogo) (quercus robur 1, semejstvo bukovye - fagaccac )
(soobshhenie IV - acetonovyj jekstrakt) [The chemical composition of
organic matter of the oak bark ordinary (Quercus Robur L., family -
fagaceae) (message IV - acetone extract)]. Journal of New Medical Tech-
nologies, e-edition. 2020 [cited 2020 Apr 24];1 [about 6 p.]. Russian. Avail-
able from: http://www.medtsu.tula.ru/VNMT/Bulletin/E2020-2/3-5.pdf.
DOI: 10.24411/2075-4094-2020-16623.

9. XapapueB A.A., IlnatoHoB B.B., Cyxux I.T., BonouaeBa M.B.,
NlyHaeB B.A., ®pankeBuu B.E. Xmmuueckuii cocTaB OpPraHM4Yeckoro
BellecTBa KOPbI [y0a 0GbIKHOBEHHOIO (Yeperryaroro) (quercus robur L,
cemeiicTBo GykoBble — fagaccac) (coobuienue II — TONYONbHBIN 3KC-
TPakT) // BeCTHUK HOBbIX MeAULIMHCKUX TexHosoruit. 2020. N21. C. 67-
70. DOI: 10.24411/1609-2163-2020-16606 / Khadartsev AA,
Platonov VV, Sukhikh GT, Volochaeva MV, Dunaev VA, Frankevich VE.
Khimicheskiy sostav  organicheskogo veshchestva kory duba
obyknovennogo (chereshchatogo) (quercus robur L, semeystvo bukovye
- fagaccac) (soobshchenie II - toluol'nyy ekstrakt) [Chemical composi-
tion of organic substance of common oak bark (quercus robur 1, family —
fagacceae) (Report II - toluene extract)]. Journal of New Medical Tech-
nologies. 2020;1:67-70. DOI: 10.24411/1609-2163-2020-16606. Russian.

10. Xapapues A.A., IInatonoB B.B., Cyxux I.T., Bonouaesa M.[.,
Ilynaes B.A., ®pankeBuu B.E. Xumudeckuit cocTaB OpraHM4ecKoro Bele-
CTBa KOpBI Iyba 06bIKHOBeHHOTO (Yepemnryaroro) (Quercus Robus L., Ce-
MelictBo BykoBbie — Fagaceae) (coobuieHne V - 3TaHOIbHBIN KCTPAKT) //
BecTHMK HOBBIX MeAVIITHCKMX T€XHOJIOIMA. DiIeKTpoHHOe n3naHue. 2020.
Ne2. ITy6mmKkanys 3-6. URL:
http://www.medtsu.tula.ru/VNMT/Bulletin/E2020-2/3-6.pdf (mara oGpa-
meHust 27.04.2020). DOI: 10.24411/2075-4094-2020-16624 / Khadartsev
AA, Platonov VV, Sukhikh GT, Volochaeva MV, Dunaev VA, Frankevich
VE. Himicheskij sostav organicheskogo veshhestva kory duba
obyknovennogo (chereshchatogo) (Quercus Robus L., Semejstvo Bukovye —
Fagaceae) (soobshhenie V - jetanol'nyj jekstrakt) [The chemical composi-
tion of organic matter of the oak bark ordinary (Quercus Robur L., Family —
Fagaceae) (message V - Ethanol Extract)]. Journal of New Medical Tech-
nologies, e-edition. 2020 [cited 2020 Apr 27];1 [about 7 p.]. Russian. Avail-
able from: http://www.medtsu.tula.ru/VNMT/Bulletin/E2020-2/3-6.pdf.
DOI: 10.24411/2075-4094-2020-16624.

11. Yy 3., e B. Bura-mnagummii. Xumuorepanusi 310KayecTBeH-
HbIX HOBOOGpasoBaHmii. [Tep. ¢ anr1. M.: “IlpakTuka”, 2009. 445 c. / Chu
Je, De V. Vita-mladshij Himioterapija  zlokachestvennyh
novoobrazovanij [Chemotherapy of malignant neoplasms]. Per. s angl.
Moscow: “Praktika”; 2009. Russian.

Bu6auorpadmyeckas ccbUIKa:

ITnatonoB B.B., Cyxux I.T., ®pankeBuu B.E., BonouaeBa M.B., [lyHaeB B.A. CpaBHUTe/NIbHAsI XapaKTePUCTUKA XMMUUECKOTO COCTaBa
3KCTPAKTOB KOPbI Iy6a 06bIKHOBEHHOTO (Ueperyatoro) (querus robur L., cemeiicTBo 6ykoBbie — fogaclae) (coobienue VI) // BectHuk
HOBBIX MeaUIMHCKMX TexHonoruit. 2020. N22. C. 94-97. DOI: 10.24411/1609-2163-2020-16630.

Bibliographic reference:

Platonov VV, Sukhikh GT, Frankevich VE, Volochaeva MV, Dunaev VA. Sravnitel'naya kharakteristika khimicheskogo sostava
ekstraktov kory duba obyknovennogo (chereshchatogo) (querus robur L., semeystvo bukovye - fogaclae) [Comparative characteristics
of the chemical composition of extracts of the oak bark ordinary (quercus robur L., family - fagaceae) (message VI)]. Journal of New
Medical Technologies. 2020;2:94-97. DOI: 10.24411/1609-2163-2020-16630. Russian.

97



BECTHUK HOBBIX MEIUIIMHCKUX TEXHOJIOTUN - 2020 - T. 27, Ne 2 - C. 98-102
JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 98-102

VIK:61.613.73 DOI: 10.24411/1609-2163-2020-16638

MPEUMVYUIECTBA U PUCKU BOSII,EI7I§TBI/I}I OU3NYECKHX HATPY30K
HA JKEJTYAOYHO-KNIIEYHBIN TPAKT V CIIOPTCMEHOB
(0630p IUTEpPaATYPHI)

M.A. TAHCBYPI'CKU

@I'BOY BO Spocnasckuii zocydapcmeeHHsili MeduyuHckuli yHusepcumem MuHucmepcmea 30pagooxpaxerus Poccutickoii
@edepayuu, yn. PegonioyuonHas, 0.5, 2. Spocnasns, 150000, Poccus, e-mail: rector@ysmu.ru

AHHOTauys. AHaMM3 3HAHMIA OMACHOCTM (U3MUYECKMX HArpy30K ¥ MPEMMYIIECTBA MX BO3AENCTBUS Ha JKENTYLOYHO-KUIIEYHBII
TpakT. NHTeHCUBHBIE HATPY3KM MPOBOLMPYIOT TOIIHOTY, M3KOTY, AMapelo, KeayJ0uHO-KuilleuHble KpoBoTeueHus. ¥V 20-50% cropt-
CMEHOB B BMJjaX Ha BbIHOCJIMBOCTb CUMIITOMBI 3aTPYAHSIOT yyacTye B TPEHMPOBKAX U cOpeBHOBaHMSIX. OCTpble CUMIITOMBI SIBISTIOTCS
BpPEMEHHBIMY, He BIMSIOT Ha 30POBbE B JOJITOCPOYHOI TMepcrekTuBe. VICKIoueHre MPeCTaB/ISIIOT MOBTOPSIOUINECS KeJTyooYHO-
KUIIIeYHble KPOBOTEUEHNSI BO BPeMSI TPEHMPOBOK U COPEBHOBAHMI, TPUBOIAIIME K AeDUILIUTY JKejle3a ¥ aHeMun. [leproguyecku mo-
BTOpSIIOIIMECS (pU3NUECKMe Harpy3Ku HU3KOVM MHTEHCUMBHOCTM OKAa3bIBAIOT 3aIIMTHOE AEMCTBME HA SKETYJOUHO-KUIIEYHBI TPAKT.
CHUMITTOMBI HapyueHus: PyHKLMIA KeTyJOUHO-KUIIEYHOTO TPAKTa MOKHO MPEAOTBPATUTD C MIOMOIBI0 COOTBETCTBYIOIMX TPOdUIaK-
Tnyeckux Mep. CYIIeCTBYIOT TOKa3aTelbCTBA CHYDKEHMS 3a cUeT (hM3MYecKoil aKTMBHOCTM PUCKA Pa3BUTMS paka TOJCTOM KMIIKM Ha
50%. MeHee y6eiuTeIbHbIE CBUETEIbCTBA ITOIOKUTETBHOTO 3 derTa Gpu3nyeckoit akTMBHOCTY IPUBOISITCS U1 XOJIEIUTHA3], 3aI10-
POB, TIPeIIIOIaraeTcsl CHUKEHME PUCKA PA3BUTUS OVBEPTUKYJIE3A, SKeTYIOUHO-KUIIEYHbIX KPOBOTEUEHMI, BOCIIAIUTEIbHBIX 3a60I1e-
BaHMit KuikK. CrienpaaucrtaM CIIOPTUBHOM MeIMLMHBI ¥ TpeHepaM HeoOXOAMMO OPMEHTMPOBAThCS B IIpoGjeMe ISl MOBBIILEHUS
KBa/IMGUKALIMA, OTITUMU3ALUY JUATHOCTUKY, JIEUeHMST M 00JIerYeHust BO3BpaIleHMsT aT/IETOB K CIopTy. [lomyueHHbIe JaHHbIe HE06XO0-
IMMO YYUTBIBATH MPU MTPOBeIeHNM TPOQUIAKTUYECKUX MEPOTIPUSITUI U JUCTIAHCEPU3ALY CIIOPTCMEHOB BBICOKUX CITOPTUBHBIX pas3-
psanoB. Bynmyiue mccienoBaHus BAUSIHUS (GU3MUECKMX HATPY30K Ha MUIleBapeHye Y 3[I0POBbIX U GOJIbHBIX AT/IETOB JOJDKHBI ObITh Ha-
TpaBJIeHbI HA U3YYEHME CTPYKTYPHO-DYHKIMOHAIbHBIX MEXaHM3MOB, 00€CIeUMBAIOIINX TOTEHIMAIBHYIO M0JIb3Y UM OMACHOCTDb (M-
3MYeCKOI aKTUBHOCTY U (PU3NUECKUX YIIPASKHEHWIT AJIS 3Ky IOUHO-KUILIEYHOTO TPAKTA.

KiroueBble C10Ba: MuiIeBapuUTeIbHAsSI CUCTeMA; (U3UUeCKe Harpy3Ku; OMIACHOCTY; TIOJIOKUTEIbHbIE 3P QEKTHI.

ADVANTAGES AND RISKS OF IMPACT OF PHYSICAL LOADS
ON THE GASTROINTESTINAL TRACT IN ATHLETES
(literature review)

M.A. GANSBURGSKIY

Yaroslavl State Medical University of the Ministry of Health of the Russian Federation,
Revolutsionnaya Str., 5, Yaroslavl, 150000, Russia, e-mail: rector@ysmu.ru

Abstract. Analysis of the knowledge of the danger of physical exertion and the benefits of their effects on the gastrointestinal
tract was carried out. Intensive stress provokes nausea, heartburn, diarrhea, gastrointestinal bleeding. Participation in training and
competitions is difficult due to symptoms in 20-50% of athletes in endurance views. Acute symptoms are don’t temporary affect health
in the long term. Exceptions are repeated gastrointestinal bleeding during training and competition, leading to iron deficiency and
anemia. Periodically repeated low intensity exercise has a protective effect on the gastrointestinal tract. Symptoms of gastrointestinal
dysfunction can be prevented by appropriate preventive measures. There is evidence of a reduction in the risk of developing colon can-
cer by 50% due to physical activity. Less convincing evidence of a positive effect of physical activity is given for cholelithiasis, constipa-
tion. It is expected to reduce the risk of developing diverticulosis, gastrointestinal bleeding, and inflammatory bowel diseases. Sports
medicine specialists and trainers need to navigate the problem to improve their skills, optimize diagnosis, treatment and facilitate the
return of athletes to sports. The obtained data must be taken into account to preventive measures and medical examination of athletes
of high sports categories. Future studies of the effect of physical activity on digestion in healthy and sick athletes should be aimed at
studying the structural and functional mechanisms that provide the potential benefit or danger of physical activity and exercise for the
gastrointestinal tract.

Keywords: digestive system; physical exercise; hazards; positive effects.

BBemenue. BiausHue GuUsuUecKuX YIpPaKHEHUN U Ha XXKT u oTCyTCTBUS eqUHBbIX CTAHAAPTOB €€ CKPUHUH-
gusuueckoti akmugHocmu (PA) Ha JKKT siBnsieTcst o6a- ra, AMarHOCTUKY U TPODUIAKTUKY [7].
CThIO, 3aCHyXMBAIWOILEl ITOBBIIIEHHOTO BHMMAaHMSI KakK [TepBble MCCIEAOBAHMUSI B 3TOI 00JIACTH, COTIACHO
CO CTOPOHBI HAYYHOTO COOOIIECTBA, TaK U CO CTOPOHbI 0630pa crenyanuctoB u3 Hunepnaunos H.P. Peters et al.
PaBGOTHMKOB 3IpPaBOOXpaHEHMsI, TPEHEPCKOTO COCTaBa U [16], 6pTM B OCHOBHOM HAIpaB/JeHbl HA BBIICHEHVE
caMmx CIIOpTCMeHOB. HecMOTpss Ha He3HaUUTe/lbHOE OMacHOCTH TsKeIbiX ®H, 0c06eHHO pa3sBUTHS CUMIITO-
YMCIO Pa3pO3HEHHBIX ¥ MPOTUBOPEUMBBIX ITyOIMKALIVIT MOB, CBUAETENLCTBYIOIMX O HapymeHusx JKKT
B IOC/Ie[HME [eciaThb jeT (IIpoBelJeH IIOMUCK II0 3JIeK- [6,9,14,22]. B mocnenHue ropbl MHTepec Takke cOKy-
TPOHHBIM pecypcaM Poccuiickoit HalMOHaIbHON OU6- CUpOBAJICS Ha TIOTEHIMAIbHBIX BBITOAAX (U3MUecKoi
nuorteku u PubMed NCBI 3a nepuop ¢ 1980 o 2019 r.), aktuBHOCTU AJisg JKKT. Hekotopbie HabGII0oeHMs MOKa-
obcykmaeMast TIpo6ieMa Mo-TIpesKHeMY SIBJISIETCS aKTy- 3a/I1 06pPaTHYIO 3aBUCUMOCTb Mexkmy DA U prCKOM pas-
aJIbHOJI 13-3a TECHOJI CBSI3U u3uueckoii Hazpy3ku (PH) Butus 3a6oneBannii JKKT, TakKuxX Kak pak TOJCTON KUIII-
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ku [12], puBepTuRyauT [4,12], XemTuHOKamMeHHasr 60-
snesHb [12,18], 3anop [8]. B To BpeMs Kak pacrnpocTpa-
HEHHOCTb 3TUX 3a60JeBaHMil SIBJSIETCSI OTHOCUTETHHO
BBICOKO! U YBEJIMUYMBAETCSI C BO3PACTOM, IIPU BOBJIeUe-
HUM yesnoBeka B MDA pUCKYM CTAHOBUTCSI OTHOCUTEIBHO
HU3KMMU U YMEHBIIAKTCS € BO3pacToM [16].

B Hacrosiiem 0630pe 06001eHO COBpeMEHHOe CO-
CTOSIHME 3HaHUIT 0 Bpene (GU3NUECKUX YIPaKHEHUI U
UX TIOTEHIMAJIbHbIX TMPEUMYIECTBaX. «YIpaskHeHMe»
paccMaTpMBaeTcs Kak A06GPOBOJBHOI (PaKTOp aKTUBa-
LMY CKEJIETHBIX MBI, TPUBOJSIIEN K KpaTKOCPOUHBIM
abdexTam (B TeueHMe HECKONBbKMX MUHYT MY YacOB), B
TO BpeMsl Kak «pu3nueckasi akTUBHOCTb» CUMTAETCS KaK
TOBTOPSIIOLIMECS TIEPUOIbl YIPaskHEeHUH, BeLylUX K
IoArocpouHbIM 3dderkTaM (B TeueHME HECKOJIbKUX
IIHeli, HeJleab, MecsieB uin Jjiet) [7]. Ocoboe BHUMAaHMe
B 0630pe cocpeoToueHo Ha 3HaueHuy OA B mpoduiak-
THuKe psiga saboneBannit JKKT.

Posnb @A mipu JieueHUM KeTyAOYHO-KUIIEUHbIX 3a-
6oJieBaHMiI HE OOCYKHAETCSs, TTOCKOJIbKY B JIMTEpAType
CBeJleHMii 110 JaHHOJ TeMe HeJOCTaTo4HOo [2]. Tem He
MeHee, Y GOJIbHBIX C KeTYAOYHO-KUIIeUHbIMU 3aboiie-
BaHMsIMY OA MOKET MHTMOMPOBATD TTOTEPIO MBILIEUHOI
MAacChl, a TaKKe YJy4IlaTh anmeTuT, GyHKIMOHATbHbIE
BO3MOKHOCTM ¥ O6Illee 61aroCOCTOSIHME IYyTeM TO3U-
TUBHBIX M3MeHeHMi1 HacTpoeHus [7,16].

Onacuocmu. Cumntomsl Hapyienuii XKKT, Takue
Kak TOIIHOTA, U33K0Ta, I1apest U XKelyJOUHO-KUIIeYHbIe
KPOBOTEUEHMSI SIBJISIIOTCS 001IMMu B xo1e ®H, ocobeHHO
B SHEPTrUMYHbBIX BUAAX CIIOpTa: 6er Ha AJIMHHbIE OUCTaH-
UMy ¥ TpuamioH [5,12,24]. T CUMIITOMBI SIBJISTFOTCSI
BPEMEHHBIMM U MOTYT CUUTATHCS 3AIIUTHBIMU OT KpU-
TUYECKOTO TMOBPEXAEHMSI OPraHOB: UX IPOTPecCcUpyro-
Ui XapaKTep 3acTaBjsieT CIIOPTCMEHA YMEHbBIIUTh
MHTEHCUBHOCTh WM aauTenbHocTh ®H. MHorma cum-
MITOMbI GBIBAIOT HACTONBKO CEPbE3HBIMM, UTO CTPOTO
orpanuumBaT DA [16,22] 1 gaxe UCKIIOYAOT y4acTue
aTeToB B TPEHUPOBKAxX U COPeBHOBAHUSIX [16].

BoisiBlieHMe CUMIITOMOB BO BpeMsl [JJIUTEeIbHbIX
TpeHMPOBOK Bapbupyet oT 10-50% 1o 90% B 3aBUCKUMO-
CTU OT peXMUMa, MPOJODKUTENIBHOCTU Y MHTEHCUBHOCTU
®H, TMma CMMIITOMOB, BO3pacTa, COCTOSTHUS TIOJJTOTOB-
KU (TPeHMPOBAHHOCTH), 110714, MUIIEBOTO pallOHa, BO3-
HUKHOBEHMUS] CMMIITOMOB B ITOKO€ ¥ METOAA MCC/IeIoBa-
Hus [1,5,7,16].

Cpenu 0o06CIeqOBaHHBIX CIIOPTCMEHOB AJITaiicKOro
Kpast BbICOKO# kBanubwmkanyuu y 10,3% auarHocTupoBa-
Hbl 3a607I€BaHMSI OPTaHOB TNUINEBAPEeHUS, MPU ITOM
BBISIBJIEHBI 3HAUMMbIE Pa3IN4usl B 3aBUCUMOCTU OT TIO-
JIa: cpedyi SKeHIMH — 22, a Y My>kuuH — 78%. YKano6bl Ha
abIOMMHAJIbHBI 60JIEBOI CUHAPOM OIpee/eHbl y 89%
aTneToB. boiM B OCHOBHOM JIOKQJIM3YIOTCSI B 3IUTracT-
pajbHOM UM TMIOPOAYOJE€HANbHON 30HAX, MHTEHCUB-
HOCTb M XapaKkTep MX BapuabesbHbI, 3aBUCSIT OT Xapak-
Tepa U BpeMeHM npuéma nuiu. OTMevasncs AUCTIeNnCHu-
yeCcKuit CMUHAPOM B BUJle CHMKEHMS amleTuTa, U3KOrHy,
TOIIHOTHI, IYapeu, 3a1I0pbl BCTPeYaINCh pefiko. M3skora
u abgoMMHaIbHbIe 6OJIM Yallle BCTPEYAIOTCS Y CIIOPT-
CMEHOB, 3aHMMAIOIIMXCSI JIETKO aTIeTUKO, rpebieit u
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JIBDKHBIMM TOHKaMM, TOUIHOTA, CHVDKeHMe alrneTuTa U
B3I yTHeE JXUBOTA — Y MHOTOOOPILIEB, TMMHACTOB U CIIOPT-
CMEHOB WUIPOBBIX BUIOOB criopra. CTaTUCTUYECKM 3Ha-
yyMo GyHKUMOHAMbHBIEe pacctpoiicTBa JKKT mpeobia-
nawT y macmepos cnopma (MC) u MC MexXayHapOoJHOTO
knacca (77,7%) B cpaBHEHUM CO CIIOPTCMEHaMU I1€PBOTO
paspspa. [lo gaHHBIM aHaMHe3a, 3TO CBSI3aHO C YaCThI-
MU Iepee3faMy, CMEHOJ XapaKkTepa M pexkuma INuTa-
HUSI, & TAKKe BBICOKMMU (PUUYECKUMU U TICUXOIMO-
LIMOHAJIbHBIMM Harpy3kamu [1].

NuTteHcuBHOCTh @H TpencTaBisgeTcss KakK BasKHbIN
(akTop, BHI3BIBAIOIINIT CUMIITOMBI HapyineHuit B JKXKT
[5,7,16]. MexaHM3Mbl, UHULIMUPYIOIIME Pa3BUTHE TAKUX
CMMIITOMOB M3BEeCTHbI HeAO0CTaTOYHO. IlocTynupyroTrces
[5,16] cHMKeHMe >KemymO4YHO-KUIIeYHOTO KPOBOTOKA,
yBenuueHue Motopuku JKKT, moBbillleHHOe MeXaHuye-
CKOe packauMBaHMe U U3MeHeHUsI HelipOIHIOKPUHHO
perynsuuu. Bce 3Tu MexaHM3MbI CBSI3aHbI C MHTEHCUB-
HocTbio ®H [5].

Eciu  GONBIIMHCTBO CUMIITOMOB ITOBPEXIEHMI
JKKT He HapywaOT 3[0pOBbe CIIOPTCMEHaA, JKelyA0uHO-
KUIIEYHOE KPOBOTEUEHME SIBJISIETCS CEpbe3HOi Mpobiie-
MOJl [ns1 arneToB. Yalle BCero TUII KPOBOTOUMBOCTU
SIBJISIETCSI CKPBITBIM M BPEMEHHBIM, XOTSI BCTPEUYaroTCs
COOGIEHNST O CITyYastX OCTPOTO MacCUBHOTO KPOBOTEYe-
HMs B BepxHeit 1 HiokHelt yactu JKKT [15]. [ToBTOpSsito-
Mecs >KelyLOYHO-KUIIeuHble KPOBOTEeUEeHMs BO BpeMsI
TPEHMPOBOK ¥ COPEBHOBaHMI CIIOCOGCTBYIOT AeDUIIUTY
xenmesa u aHemuu [13]. Kpome Toro, mpepnmnosaraetcst
BO3MOXXHOCTh Da3BUTUSI IHIOTOKCEMUM, Maababcopo-
uuy (coueTaHue rMIIOBUTAMMHO3a, aHEMUM U TUIIOIIPO-
TeMHeMUM, 00YCIOBIeHHbIE HapyIlIeHeM BCAChIBAHMS B
TOHKOV KMIIKE), BOCIHaJIeHUS U peakUy TUIePUyBCTBU-
tespHOCTU [5,15]. Bee atu addexTs! B GONMBIIMHCTBE
cIy4aeB MOTYT IIPefOTBPAILAThCS COOTBETCTBYIOLIVMMU
IUETUYECKUMHU (IOCTATOYHOE MOTpebsieHue KUAKOCTH)
M OPYTMMM MepaMy ITPeOCTOPOKHOCTM (M36eraHue
GONBIIMX KOJMMYECTB acIUMpPUHA Y HECTEPOUIHBIX MPO-
TUBOBOCHAIUTE/bHBIX JIEKAPCTBEHHBIX IIperapaToB)
[13,16].

B pomonHeHye K cMMITOMaM, CBUIETENbCTBYIO-
muM o noBpexkaennu JKKT, He 06HapYKeHO COOBIIeH it
0 HebaronpusTHbIX 3ddektax ®H Ha QYyHKIMIO Teve-
HU U sI3BeHHYI0 6oe3Hb [20]. Y XOpOLIO MOJrOTOB/IEH-
HBIX CIIOPTCMEHOB Ha BBIHOCIMBOCTb, YBeJIIMUEHM e Pa3-
MepOB IeUeHM MHTEPIPETUPYETCS Kak (usmonormye-
cKas afanTainus K MOBBIINIEHUIO pacxoia SHepruu, a He
BbIpaKeHMe IOBpexnaeHus: opraHa [17]. AHOMaibHO
BBICOKME YPOBHU OMIMPYOMHA, acrapTaTaMUHOTPAHC-
depassl 1 1menouHoI pocdarassl peako HaBIIOAAIOTCS B
CBIBOPOTKE KPOBM Y aTJIE€TOB; MOCIeAHEee CBUAETEbCT-
BYeT, UTO JOjnTejibHbie ®H He NMPUBOIST K CEPbE3HOMY
NoBpexxaeHunIo nneyenn [1,17]. TonbKo B 3KCTpeMabHbIX
ycnoBusx @H, Takux Kak TEIIOBOM IIOK, MOXET Mpo-
M30MTU NOBpeXAeHue nedeHu [17]. dnmaemmonoruye-
ckue uccnenoBanus [10,20] mokas3siBalOT, UTO TPeOYIO-
e GuUs3nUeckux 3aTpaTr nmpodeccuyr MOryT TOBBICUTH
PUCK pa3BUTUS SI3BEHHOI 60JIe3HM, He3aBUCUMO OT PSI-


http://gut.bmj.com/content/48/3/435.long#ref-4�
http://gut.bmj.com/content/48/3/435.long#ref-7�
http://gut.bmj.com/content/48/3/435.long#ref-5�
http://gut.bmj.com/content/48/3/435.long#ref-13�
http://gut.bmj.com/content/48/3/435.long#ref-13�
http://gut.bmj.com/content/48/3/435.long#ref-11�
http://gut.bmj.com/content/48/3/435.long#ref-13�
http://gut.bmj.com/content/48/3/435.long#ref-21�
http://gut.bmj.com/content/48/3/435.long#ref-22�
http://gut.bmj.com/content/48/3/435.long#ref-13�

BECTHUK HOBBIX MEIUIIMHCKUX TEXHOJIOTUN - 2020 - T. 27, Ne 2 - C. 98-102

JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 98-102

Ia apyrux GakTOpOB PUCKA, TaKMX KaK COLMATbHBIIA
knacc [10].

ITIpeumywiecmea. IloTeHIManbHbIE MPEUMYILECTBA
@A KacaloTcs B OCHOBHOM BO3[eiCTBMSI HA PUCK Pa3BU-
THS PaKka TOJICTOM KUILKU U XKeTyaKa, XXeTYHOKaMeHHOM
6071e3HM, KEeNYAOYHO-KMUIIEUHbIX KPOBOTEUEHU, BOC-
TMaJUTeNbHBIX 3a60/IeBaHUI KUIIKU, OUBEPTUKYIUTA U
3aropa.

Pak xceydouHo-KuweuHozo mpakma. Pucku pas-
BUTHUS paKa NuieBoga B CBsi3u ¢ A He UCCIeL0BaHBbI.
3acayk1BalOT BHMMaHUS BBIBOJBI UTO, peryasipHas ®A
3alMINaeT OT PUCKAa Pa3BUTUS paka Xeiayaka [3,12] u
yMeHbIlIaeT BO3MOKXHOCTb paka >KeTYHOro Iy3nips [18],
TIO/IKEJTyTOUHO skesie3bl [12]. B 60IbIIMHCTBE UCCAEA0-
BaHUIi YCTAHOBJIEHO, UTO BO3MOXXHOCTh BO3HUKHOBEHMUSI
paka MpsMoii KUIIKY He cBsi3aHa ¢ DA [16]. EcTb Heorn-
pOBepKMMble foKa3aTeabCcTBa, uTo ®A cHkaet 1o 50%
PUCK paKa TOJCTOM KUIIKK He 3aBUCUMO OT TakuxX (ax-
TOPOB, KaK [aueTa 1 Bec Tesa. HTeHcuBHasS PA crmocob-
cTBYeT 60Jiee BBICOKOI 3aIUTe OT paKa TOJICTON KUIIKU
110 CpaBHEHMIO ¢ yMepeHHOI DA [12].

OCHOBHBIM IPOTEKIVIOHHBIM MEeXaHU3MOM WHU-
LMaluy paka sIBsIeTCSl yMeHbllleHre BpeMeHU KUIled-
HOro TpaH3uta npu @A, orpaHuuMBaroliee KOHTAKT
CIM3UCTOM 06OOUKOI TOJICTOV KUIIKK C ee COImepsKu-
MbIM [16]. YcKOpeHMe KUILIEYHOIO TPaH3UTa KOCBEHHO
BIMSIET HA BO3MOXXHOCTb Pa3BUTMSI paKa TOJICTOM KUIII-
KU TIyTeM CHUKeHUSI KOHLEHTpaly BTOPUUHBIX XKeTu-
HBIX KUCJIOT WIN IIyTeM yBeIUUYeHUsI YPOBHSI KOPOTKO-
LIEMIOYEYUHBIX SKUPHBIX KUCIOT B (eKaJbHbIX Maccax
[19,23]. Takue MexaHU3MbI, CBSI3aHHbIE C PUCKOM paka
TOJICTO! KMILIKY, KaK HapyIIeHUs] UMMYHHOV QYHKIUN,
crienyduueckas muimia (60JbIIOe KOJMYECTBO aJIKOTOJIS
WIN XKUpa, HU3KOe cofepkaHue KIeT4aTKu), yBejlnde-
HMe MHJeKCa MacChl Tela, Pe3UCTeHTHOCTb K MHCYJIVHY,
MpoCTaraaHAUHbI, YPOBHU TPUIIMILEPUAOB, 3amachl
skeyie3a B OpraHM3Me /MM aKTUBHOCTD hepMeHTa, 1Mo-
[JIOLIAIOIIEr0 CBOOOAHbBIE PagMKaIbl, MOTYT GbITh Gja-
ronpusTHO usMeHeHb! OA [19].

JKenunoxamennasa 6one3ns. OTyOGIMKOBAaHbI He-
CKOJIBKO MCCIelOBaHMII O B3aMMOCBSI3U Mexay DA n
sKeJTYHOKaMeHHOIi 6osie3Hbl0. B TO BpeMs Kak paHHUe
HabGMIOOeHNs [amyM IPOTUMBOPEUMBBIE  PE3YJIbTAThI,
GOJBIIMHCTBO 60JIee TTO3THMX PaboT CBUIETENBCTBYET O
BO3MOXXHOCTM IIpeOTBpalleHus CUMIITOMaTU4eCKOro
xoJyenuTuasa ¢ nomoupo ®A [12,18]. MexaHusMbl, 10-
cpefcTBOM KOTOPbIX DA MOXeT BAMSITHL Ha IMaTOreHe3
XOJIeNIUTUA3a MaJI0 M3yUeHbl; YTBEPXKAAeTCsl, YTO CHU-
>KeHIe CeKpeLiuy KeJTUHOTO XOJiecTepuHa, paciipeHue
JKeJTYHOTO TIy3bIpS. U yCUJIIEHMEe MOTOPUKM TOJICTOM
KUIIKA VMEIOT BaXXHOEe 3HaueHue it (GOopMIPOBAHMUS
JKeJTYHBIX KaMHeJ B COCTOSIHMM ITOKOS [23]. DakTopsl,
CBSI3aHHbIE C TIOBBIIIEHHBIM DMCKOM XOJeCTepuHa Ha
pa3BUTHeE KeTUHOKAMEHHO 60e3HM, Takue Kak ToJe-
PaHTHOCTb K IVIIOKO3€, BBICOKME YPOBHU ChIBOPOTOUHOTO
VHCY/VHA, TPUTTIULEPUIOB, @ TaKKe PA3JIMYHBbIX Dery-
JISTOPHBIX TOPMOHOB JXeJTUHOTO MY3bIPsT (XONEeLUCTOKU-
HUH), HU3KME YPOBHM CBIBOPOTOYHOI'O XOJIECTEPMHA,
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JIUTIONTPOTEMHOB BbICOKOJ IUIOTHOCTM, OGJArONpPUSITHO
usmeHstoTcs npu @A [23].

JKenydouno-kuweuHsle KposomeueHusi. CKpBIT-
Hble JKeTyJOo4YHO-KUIIeyHble TIOTepy KPOBU U AedULIUT
Keje3a y CIOPTCMEHOB MMEIOT paclpoCTPaHEHHOCThb
okosno 20% [14,22]. Puck pa3BUTUSI KPOBOTEUEHMSI CHU-
)kaeT DA 3a cuyeT yBenMUeHMs KeTyLOYHO-KUIIEYHOTO
KpOoBOTOKa [12].

BocnanumensHste 3a6onesanus Kuwuku. OTpaHu-
YeHHOe YUCJIO MCCIeJOBAHUM, TOCBSAMIEHHBIX MPOdU-
nakTuyeckomy 3¢ ety @A Ha s13BeHHbIV KOIUT, UMe-
0T NIPOTUBOpEeUYMBEIe pe3ynbTaThl [12]. B TO ke Bpems
BBISICHUIIOCH, YTO DA He BpemHa Jj1s aT/IETOB C BOCIA-
JIUTETbHBIMY 3a00JIeBaHUSAMM KUIIKY, HECMOTPS Ha
OCTpbIe CBSI3aHHbIE C YIPAKHEHUSIMU PeakUu: YBelu-
YyeHMe YPOBHSI CbIBOPOTOYHOTO MAaJIOHOBOTO Juasible-
rga u aktuBauus HeliTpodunos [22]. Tem He MeHee,
®A momKHa MPOBOAUTCS MPU BOCIIAIUTEIbHBIX 3a601e-
BaHMSIX KUIIKM, COIPOBOXKIAIOIIMXCS MBILIEYHON Clia-
60CTBIO ¥ BO3MOXXHOCTBIO Pa3BUTHSI OCTEOIOPO3a. ITOT
PUCK 0COGEHHO BBICOK MPU UCIOIb30BAHUU TIIIOKOKOP-
TUKOMJIOB, BBI3bIBAIOMINMX aTPOGUIO U CJIaGOCTH MBIIIIII,
OCTEOIOPO3 M OCTEOIEeHMIO [7].

MexaHM3Mbl, Jiexkalllyie B OCHOBE T0JI0KUTETbHOTO
BiusiHust @A, — 3T0 3 deKThI, CHMKAIIME aKTUBHOCTh
BOCIIaJIeHUs, yaydiiaomue Gpusmudueckoe 340poBbe, 006-
1jee caMOYyBCTBME, BOCIIPUMMYMBOCTD K CTPeccy U Ka-
4eCTBO >XU3HU [12].

Hueepmuxynum. W. Aldoori et al [4] Habnroganu B
TeueHMe YeThIpex JieT 3aBUCUMOCTb AUBEPTUKYIUTA OT
®A B koropte u3 47 678 amepukauiesn. [jisI KoMOGMHa-
uuy 6era u paboThl yCTaHOBIEHAa 06paTHAsT CTATUCTUYE-
CKM 3HauMmasli CBsI3b, IIOATBEpXKIALias CHUKEHUe
pucKa pa3sBUTHS 3TOi maronoruu. [lokasaHo, YTO yBe-
JIMYeHMe ABUTATETbHOM aKTUBHOCTY 0O0SOYHOI KUIIKN
3a CYeT FOPMOHAJIbHBIX, COCYAMCTBIX ¥ MeXaHUYeCKMUX
BO30eMCTBUI, IPUBOAUT K COKpAILlEeHUIO BpEMEeHMU MMPo-
XOXKIEeHUSI TOJCTOM KUILIKM M BBICTYIIaeT B KauecTBe
OCHOBHOTO MeXaHM3Ma B CHVKEHMM PUCKA AUBEPTUKY-
ymra [4,12].

3anop. TlokazaHa o6GpaTHas 3aBUCUMMOCTb MEXKIY
3aropamu u @A [8,12]. Habmopenus [21] mpogeMoOHCT-
PUpPOBAJIN, UTO KapTuHa Aedekauum y 6eryHos mpu OH
CTAHOBUTCS «Iydllle» (MeHee IJIOTHBIN CTyi). ITonoxu-
TenbHOE BiussHue @A Ha 3am0p KaXKeTCsI BEPOSITHBIM, HO
ybenuTenbHO He Aoka3aHo [7]. OCHOBHbIE MeXaHU3MbI
OCTAIOTCSI HESICHBIMY, OTHAKO cOo00IIaercst 0 6aromnpu-
aTHOM 3(dekTe A Ha MOTOPUKY TOJICTON KUIIKH,
CHIMKEHME KpOBOTOKAa B KMUIIKe, GrOMeXaHUYeCKOM
TOATIPBITMBAHUY KUIIKM BO BpeMsi 6era, CKaTUM TOJ-
CTOI KMUIIKY GPIOLUIHOM MYCKY/IAaTypoil, a TakKe IMOBbI-
[IeHHOM MOTPeO6JIEHUM KIETYaTKM B Pe3y/abTaTe yBeJu-
yeHMs 3aTpat sHeprum [11].

Buonozuueckue mexaHu3mst, C TIOMOIIbI0 KOTOPBIX
ocyuiectsiasieTcs: BausHue @A Ha JKKT usydyeHbl HefoCc-
TaTOYHO [16]. YV CIIOPTCMEHOB BBISIBIEHBI CTaTUCTUYE-
CKM 3HauMMble pasamuus yactoTel natonoruy JKKT B
3aBUCMMOCTU OT I10JIa: Cpeay KeHIIMH B 22%, a y MyX-
uyuH - 78% [1].
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N3BectHO, uyTo ®H yMeHBWIAIOT >KeTyJOYHO-
KUIIEYHbII KPOBOTOK, yBeamMuMBalT MOTOpuKy JKKT,
MOBBIIIAIOT MEXaHMYEeCKOe packauyMBaHME U BbI3bIBAIOT
Helpo-MMMYHO-3HIOKPMHHbIE U3MeHeHMsT [5,16,22].
TeM He MeHee, GONBIIMHCTBO U3 YKa3aHHbBIX MeXaHMU3-
MOB MCC/IeI0BaHbl TOJMBKO Mocie ocTpbix ®H. [Ipencro-
WUT BBISICHUTH MOAXOAST U 3TU MeXaHU3MbI OJISI TPO-
THO3MPOBaHMS JOJTOCPOUHbIX 3 (PeKToB DA.

BoIBOAbI:

1. ®usuueckasi akTUBHOCTb BbICOKOV MHTEHCUBHO-
CTU BbI3bIBA€T TakKue CUMIITOMBI IoBpexneHus JKKT,
KaK M3Kora Wwin ayapesi, KOTopble MOTYT OTPaHUYMBATD
WCIO/Ib30BaHMe YIPAKHEHUII WIM TPEeHUPOBOUHDIN
npouecc. MHOTME CUMIITOMBI SIBJISIFOTCS OCTPbIMU U
KpaTKOBPeMEHHBIMI U He HapylIalT 340POBbe CIOPT-
cMmeHa. IToBTOpHBIE Kenyqo4uHO-KUIIeYHble KPOBOTeue-
HUS BO BpeMs TPEHUPOBOK U COPEBHOBAHMII MPUBOIST
K geduiuty skeiesa u aHeMuu. CUMIITOMbI HapylIeHUS
JKKT MOXHO MpenoTBPaTUTh C IMOMOLIbK COOTBETCT-
BYIOIIVX TPO(PIIaKTUUECKUX MEp.

2. ®usmyeckass aKTUBHOCTb HM3KOI MHTEHCUBHO-
CTM WMeeT 3alllMTHOe [eNCTBME Ha KeITyIO4YHO-
KUILEYHBII TPaKT: CHUXKAeT PUCK pa3BUTUSI paKka TOJ-
CTOJ KUIIKK; MeHee y6eauTebHbI TOKa3aTeIbCTBA BbI-
SIBJIeHbl 11 SKeTYHOKaMEeHHO# 60yie3HM U 3aIlopoB.
®usnyeckass akKTUBHOCTb MOXET CHU3UThb PUCK Pa3BU-
TUSI AVIBEPTUKYINTA, >KeTyIOYHO-KUIIEYHbIX KPOBOTe-
YeHMIT ¥ BOCIAJUTEIbHbIX 3a60/IeBaHMUII KUIIEUHMKA,
XOTS OO0 CUX TOp MCCAedOBaHMil AJjisl JOKasaTelbCTBa
9TOTO HeJOCTAaTOUHO.

CrieriuaqnCThl CHOPTUBHONM MeAULIMHBI U TPeHephl
IIOJKHBI 3HAKOMMUTbCS C 3TOI MPOGIEeMOit B 1eNsIX To-
BBIIIEHNUST KBanubuUKauu [6], ONMTUMMU3AIUU AUATHO-
CTUKU, JIeUeHUS U 06JIerdeHst BO3BpAleHMS aTJeTOB K
criopty [9]. TlomydyeHHbIe JaHHbIE HEOOXOAVIMO YUMUThI-
BaTh IMPU MPOBEAEHUM MTPOPUIAKTUUECKUX MEpPOIpPUSI-
TUI U OUCTIaHCePU3aIUM CIIOPTCMEHOB BBICOKUX CITOP-
TUBHBIX DPa3psiioB. Bynaymiue uccaenoBaHUST BAUSHUS
(usnyeckux Harpy3oK Ha MuIieBapeHue y 3[0POBBIX U
6GOTbHBIX ATIETOB MOJIKHBI GBITH HAIpaBIIeHbI HA U3Y-
YeHue CTPYKTYPHO-(GYHKUMOHANbHBIX MeXaHU3MOB,
obecreunBaIMx MOTEHIMAIbHYIO TI0b3y WIM Ofac-
HOCTb (DU3MYECKOl aKTUBHOCTU U (PU3UUYECKUX YIIPaAK-
HeHMUIt IJ1s sKeTyJOUHO-KUIIIEUHOTO TPaKTa.
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IMPOBEJEHME PEI'YJIAPU3AIIVIN ITPY PEKOHCTPYKIMH 3KBUBAJIEHTHOI'O 3JIEKTPMYECKOTI'O
TEHEPATOPA CEPJIIA TIOBEPXHOCTHOI'O THUIIA

M.H. KPAMM

HayuoHanwHblii uccnedosamensckuti yuusepcumem «MOH»,
KpacHokazapmennas ya., 0. 14, 2. Mockea, 111250, Poccus, e-mail: KrammMN@mail.ru

Annoraums. Lleawvro uccnedoeanus sSiBISIETCS aHAIN3 BIMSHMST PEKMMa PEryIsipusaluy Ha pesyibTaTbl PEKOHCTPYKIMY SKBUBA-
JIEHTHOTO 3JIeKTPUUYECKOr0 reHepaTopa cep/iia OBePXHOCTHOIO THIa. AKTYaIbHOCTh MCC/IeIOBAHMS CBSI3aHa C TeM, UTO paclipeerie-
HJM€e SKBMBaJIEHTHBIX MCTOYHMKOB Ha MTOBEPXHOCTH MMKapAa siBisieTcs 6onee MHGOOPMaTUBHBIM, YeM KapTa MOTEHI[MA/IOB Ha MTOBEpX-
HOCTM TOpCa, TaK KaK Ha JaHHO KapTe CylIeCTBeHHO OC/Iab/ieHbl MeJIKMe JeTaay U MMEIOTCSI TPYAHOCTM B COOTHEeCEeHUY KOHKPETHBIX
obacTeit Ha Topce 1 obacTeit Ha snuKapae. Mamepuasnst u Memoosl UCC/1e008aHUs. PEeKOHCTPYKIIVS KapThbl paciipee/ieHust 9KBUBa-
JIEHTHOTO 3JIEKTPUYECKOTO reHepaTopa Ha MOBEPXHOCTHM 3MMKap/a OCYIECTBIISETCS TyTeM 06paboTKY 3JI€KTPOKAPAMOCUTHAIOB MHO-
rOKaHaJIbHBIX KapAMOOTBEIEHNMI, CHUMAEMbIX C 3JIEKTPOIOB Ha MOBEPXHOCTM TOPCA. IIOCKOIbKY PEKOHCTPYKIMS KapThl CBsI3aHa C
obpaieHeMm c1a60 06YCIOBIEHHBIX MATPUII, TO IS [TPEOJOTEHNS IOTEHIMATbHBIX HEYCTONUMBOCTEN pEIleHNsT BaKHOe 3HAYeHe
npuoGpeTaeT peryispusanys npy obpaieHn MaTpuIl M aHaIu3 ee BIMSIHMS Ha KapThl pacrpesie/ieHns Ha MOBepXHOCTH smuKapza. B
HaCTOSIIIe CTaTbe aHAIM3UPYETCs BAUsSHME Ko3bbuieHTa peryaspusanmuy Ha BO3MOKHOCTb PEKOHCTPYKIMM HEOLHOPOMHOCTEN
PasHbIX pa3MepoB Ha ITOBEPXHOCTH 3MMKapaa. Pesyasmamet u ux o6cyxycderue. PesynbTaThl CpaBHEHUST MEXIY M3BECTHBIMU U PEKOH-
CTPYMPOBAaHHBIMM pacIipeleIeHUIMI 3JIeKTPUUECKOro MMOTeHIMa a Ha TIOBEPXHOCTM SMMKapaa MPUBOISITCS B Bue rpadMKOB 3aBM-
cumocTeit KoadduimenTa B3aMMHOM KOPPeJSINy MeKIY JaHHBIMM PacIIpeqesIeHUsIMM, a TakKe OTHOCUTEIbHON TTOTPeITHOCTH pe-
KOHCTPYKLMM MMOTeHIMaIa oT KoadduimenTa perynsapusauyn. Boteodst. CBSi3b MEXAY ONTUMATbHBIM KO3DOUIIMEHTOM KOPPEISIIUNA U
pasMepoM HeOJHOPOAHOCTY TIO3BOJISIET BHIGMPATh PEKMM PEry/IsSIpU3aliy Ijisi HEOMHOPOMAHOCTEl pasMepami OKoJIo 2,5 cM 1 Gortee.

KitroueBbie (JIOBa: 37IEKTPOKAPIMOCUTHAIIBI, PEKOHCTPYKIIVISI, TOPC, STIMKAP], SKBUBAJIEHTHBI 3JIEKTPUUECKII reHepaTop cepy-
11, peryaspusanus.

REGULARIZATION DURING RECONSTRUCTION OF EQUIVALENT
ELECTRIC SURFACE TYPE HEART GENERATOR

M.N. KRAMM

National Research University “Moscow Power Engineering Institute”, Krasnokazarmennaya Str., 14, Moscow, 111250, Russia,
e-mail: KrammMN@mail.ru

Abstract. The aim of the study is to analyze the influence of the regularization mode on the results of reconstruction of an
equivalent surface-type electric heart generator. The relevance of the study is due to the fact that the distribution of equivalent sources
on the epicardium surface is more informative than the map of potentials on the torso surface, since small details are significantly
weakened on this map. There are difficulties in correlating specific areas on the torso and areas on the epicardium. Materials and
methods. The reconstruction of the distribution map of the equivalent electric generator on the epicardium surface is carried out by
processing the electrocardiosignals of multichannel cardiac leads taken from the electrodes on the torso surface. Since the reconstruc-
tion of the map is associated with the inversion of weakly conditioned matrices, regularization during the inversion of matrices and the
analysis of its influence on the distribution maps on the epicardial surface to overcome potential solution instabilities is important.
This article analyzes the influence of the regularization coefficient on the possibility of reconstructing for inhomogeneities of different
sizes on the surface of the epicardium. Results. The results of the comparison between the known and reconstructed distributions of
the electric potential on the epicardium surface are presented in the form of graphs of the dependences of the cross-correlation coeffi-
cient between these distributions, as well as the relative error of the potential reconstruction on the regularization coefficient. Conclu-
sions. The relationship between the optimal correlation coefficient and the size of the heterogeneity allows us to choose a regulariza-
tion mode for heterogeneities with dimensions of about 2.5 cm or more.

Keywords: electrocardiosignals, reconstruction, torso, epicardium, equivalent electric heart generator, regularization.

BBepmenne. [l 1ieneil paHHell OMArHOCTUKM Ha- U peroJisspusaluy B MMOKape BaXkKHO pacnosiaraTh Kap-
pYlIeHuii B TpolieccaXx pacrpocTpaHeHus] BO3OYKIeHMS TaMM pacripefeseHus] mapaMeTpOB 3IeKTPUUeCKOil ak-
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TUBHOCTM Ha TOBEPXHOCTM CePALiA /ISl PA3IMYHBIX MO-
MEHTOB BpeMeHM KapAauouukia. M3BecTHbl pabOThI IO
KapTUPOBaHUIO 3JEeKTPUUYECKOT0 IMOTeHLMasa Ha Io-
BepxHOCTM Topca [1,5]. OgHako, Ipu mepexofe OT 3/eK-
TPUUYECKUX MCTOYHMKOB MMOKapAa K IMOTeHLManaM Ha
TTOBEPXHOCTM TOPCA MTPOUCXOAUT TOTEPS] MEJKUX JleTa-
Jieii B cBsi3u C 3(deKToM IomaBieHeM BepPXHUX MPO-
CTPaHCTB 4acTOT moTeHuuana [2,3]. OTcroma BbITEKaeT
aKTyaJIbHOCTbh 06pATHOI 3aaun 3JIeKTpoKapauorpaduu,
KOTOpasi OPMEHTMPOBAHA HA PEKOHCTPYKIMIO SKBUBA-
JIEHTHBIX MCTOYHMKOB SJIEKTpI/[‘-IeCKOI‘/JI dKTMBHOCTM Ha
TIOBEPXHOCTU 3MMKapa MO 3IeKTPUYECKUM IOTeHLMA-
JlaM Ha TIOBEpPXHOCTM TOpCa, 3aperMCTPUPOBAHHBIM C
TOMOIIBI0 MHOTO3J/IEKTPOIHON CUCTEMbI KapaMOOTBee-
Huit [7,9]. Takum 06pa3omM, HAC UHTEPeCyeT MHOTOJJIEeK-
TPOJHASI CUCTEMA, ITO3BOJISIONIAS ITPOBOAUTH PEKOHCT-
PYKIMIO 5KBUBAJIEHTHOTO 3JIeKMPUUECKO20 2eHepamopa
cepdua nosepxHocmrozo muna (33TC IIT) ¢ BO3MOXKHO-
CTbIO HaOMIOeHs 6ojiee MeTalbHbIX KapT paclpepese-
HMSI MCTOUHUKOB 3JIEKTPUUECKOI aKTMBHOCTM Ha TIO-
BEPXHOCTM 3MMKapa M0 CPaBHEHMIO C KapTaMu pacipe-
[eJieHUs] perMCTPUPYeMOro MoTeHIIMajia Ha MOBEepPXHO-
¢t Topca [6,11,12]. D3TC IIT xapakTepusyeTcss KOM6Y-
HauMeit TMPOCTOTO ¥ JBOIHOTO CJI0E€B 3JeKTPUUYECKUX
MICTOYHMKOB, KOT/Ia JBOVHONM CJIOI CBSI3aH C pacmopepe-
JIeHMeM 3JIeKTPUUYeCKOro TOTeHI[Ma/la M OTpaskaeT pac-
npefieJieHMe TPaHCMeMOPaHHOTO TOTeHIMana, a Ipo-
CTOV CJI0lt XapaKTepusyeTcs paclipefieleHueM HOp-
MaJIbHOV MPOU3BOAHONM MOTEHIMana, CBSI3aHHOM C BbI-
TeKawlIMI (BTeKaKUMMK) U3 3NMKapga Tokamu. Ha-
MM pacCMaTpMUBAETCS MHOTO3JIEKTPOAHAS MPOrpaMMHO-
anmapatHas  JKI'  cucrema, comepkamas — 45-
60 371eKTpOoa0B, pa3sMellleHHbIX PABHOMEPHO Ha ITOBEpX-
HocTu Topca [2]. CucTema BK/IOYaeT 670K perucTpaLun
MHOTOKaHaJIbHbIX d7eKmpokapduocuzianos (OKC), 6710k
npeABapuTeabHOi 00padboTkyu IKC, 60K ompemdeneHus
KOOPAVMHAT 3JIEKTPOJIOB, OJOK MHTEPIIONSIIUMU KOOPAU-
HaT M TOTEHIMAJIOB HAa MOBEPXHOCTM TOpcCa, OJIOK pe-
KOHCTpyKIMu IIT'C, 610K BU3yaTU3aLyN.

[Tockonbky 3agaua pekoHcTpykuuy I3I'C IIT oTHO-
CUTCS K 06paTHBIM 3aauaM 3/eKTpoKkapauorpadun, To
pelieHue 06JaAET OMpeleseHHO HEeyCTONYMBOCTDIO,
Korjia Majble OMMOKYM B IPeACTaBIeHMM JAHHBIX (I10-
MeXM, OIIMOKY AVUCKPeTU3aIM) U OUIMOKM B TeOMETPHU-
YyeCKuX rapameTpax 3aauy MOTYT MPUBOAUTH K 3aMeT-
HBIM IMOTPELIHOCTSIM B IIPOCTPAHCTBEHHO-BPEMEHHO
nyHamyke JIIC IIT [6,8]. B aTux ycioBMsIX He06X0AMMO
NIpYIMeHeHMe Peryisipusyolyx ajaroputMmos [4,8], npu-
yeM pelliaiolee 3HaueHye MprobpeTaeT BOMPOC BbIGopa
pexxuma peryisipuzaluuy B aaropuTMe pPeKOHCTPYKLIVM.
HacTosimast ctaThsi TOCBSIIIIEHA aHAAMU3y BIUSHUSI pe-
SKMMa peryisipusalyy B paMKax Memodd YCeueHH020
CuHeynspHo2o pasnoxceHus (TSVD), KOTOpbI MOTeHIU-
aJIbHO MMeeT CXOK1e CBOMCTBA C METOJIOM peryisipusa-
uyu TuxoHosa [4,10].

Ienp uccnenoBaHmst — MPOAHAIU3UPOBATD BIMSI-
HMe BbIOOpA pekuMMa peryaspusaliuy Ha TOYHOCTHbIE
XapaKTePUCTUKN paclpefie/ieHnii MCTOYHUKOB 3JIeK-
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TPUUYECKO aKTMBHOCTY TIPU Pa3IMUYHBbIX pazMepax He-
OJIHOPOJHOCTE! B 3TUX pacIpeeeHsX.

Marepuaisl M1 MEeTOABI MccaemoBaHus. Vcxon-
HBIMM JAHHBIMM JJIs1 00paboTKM SIBJIsTIoTCs 3ammcy DKC
MHOTOKaHA/IbHBIX KapAMOOTBEIeHMIA. DJIeKTPObl pac-
T0JIaTal0TCsl Ha MOBEPXHOCTM TOpCa C MOMOIIbI0 HaJe-
BaeMOro Ha TOPC «MHOTO3JIEKTPOLHOrO skuiaeta» [2,7].
s monayyeHMS KapT SAeKTPUYeCcKoil aKTMBHOCTU
cepAla Ha MOBEPXHOCTM 3MMKapAa HALO MPOBECTU pe-
koHCcTpykuMioo III'C IIT, pacmonaras 3anMcaHHbIMU
MOTeHIMajJaMy C 3JIEKTPOJIOB Ha IMOBEPXHOCTU Topca
I CeTKM MOMEHTOB BpeMeHM Kapnauoumkia. Ilocie
VHTEePIOJSIMM 3alMCAHHBIX ITOTEHIMAI0B HA MEJIKOM
CeTKe Ha IIOBEPXHOCTM TOpca IIOJy4aeM BEKTOD

0" =[0,02,...,0% ], tme Ny — KONMYECTBO TOUEK MHTep-
HOJISUMM Ha TI0BepXHOCTH Topca [12], N, ~10°. 33TC IIT
XapaKTepU3yeTcsl paclpefeNeHNsIMU  3IeKTPUIeCcKoro

h h th h .
norermymana ¢ =[0:,0z,...,0n,] ¥ HOpManbHOI TPOM3-
BOJHOJ 3/1IeKTPUUECKOTO noTeHIMana

d" =[og! /an,aq)'; /an,...,a¢§h/an] Ha IIOBEPXHOCTU

smmukappa  [11,12], N, ~10® — KonuuecTBO TOueKk Ha

MeJIKOJ CeTKe Ha IIOBePXHOCTY 3MnuKapza. CBA3b MexXIy
3TUMM paclpefeneHusiMy U perucTpupyeMbIM paciipe-
JlejileHVeM IOTeHIyana Ha MOBEPXHOCTM TOpCa MMeeT
VHTeIpajbHblii XapaKTep ¥ BbIT€KaeT U3 ypaBHEHUS
Jlamaca py1st 06;1acTy MKy ITOBEPXHOCTSIMY SIMKapIa
u Topca [11]. VIHTerpanbHble COOTHOLIEHNSI MOKHO CBe-
CTU K CHCTEeME JIMHEIHBIX ajre6pandyeckux ypaBHEeHU

Ghbgh _H hb¢h _ bed)b;

thgh_Hhhd)h:thd)b, 1)
rae 1o TMOBTOPSIIOIIMMCS MHIOEeKCcaM IToApa3yMeBaeTcs
CYMMMpPOBaHMe,

G =(YRy )AS!s j #1; HJ® <[ a(YR; ) /on, ]S}
H =[8(]/Rj,)/anh]AS,h; j=l;

Hi =[0(VRy)/on, |ASy; i #k;

Hi? =[0(URy.) fon, |aSe; GI° =(Y/R;)AS]; AS] u

ASE — IUIOIIAAM 3JIEMEHTOB IOBEPXHOCTY SIMKapaa u
TOpCa, COOTBETCTBEHHO; R; — PAaCCTOSIHME MEXAY diie-

MeHTaMM [TIOBEPXHOCTM C HoMepaMM j u i. Pemienue cuc-
TeMbl (1) MPOBOAMUTCS MO UTEPALMOHHON CXeme:

9" :(Hhh)’l(_th(I)b); " :(Ghb>*l(H ogh be¢b) ;
o = (H fih )71(thgh —H bhq)b)n 1.4 3nech matpuna G™
SIBJISIETCS. TUIOXO OGYC/IOBIEHHON ¢ KO3dduImeHTOM

o6ycimosenHocTi cond z1011—1014, MO09TOMY TIpSIMOe

obpalleHue MaTpPUILLbI G 00/1aJjlaeT HEYCTOINUYMBO-
CThIO TI0 OTHOIIEHMIO K OLIMOKaM 3amiCu 1 OLMDPOBKU
MOTEHIMAJIOB, a TAKKe K OLIMOKaM 3aJaHus reoMeTpun
CEeTOK Ha TOpCe U 3MMUKaApPIE.



BECTHUK HOBBIX MEIUIIMHCKUX TEXHOJIOTUM - 2020 - T.27, Ne2 - C. 103-106

JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 103-106

VcToituuBoe pellieHre MOXKET ObITh TOJYYEHO B
pamkax metopa TSVD [4], xorga peryaspu3oBaHHas
obpaTHas MaTpuILia IPEJICTaBIISIETCS B BULE:

(Ghb)—l :V§+U T , (2)
rie U, V — opTOroHa/JbHble MATPULIBI CUHTY/SIPHOTO
pasnokennst matpuusl G, R* =diag(p;,p5,--Py )i

M =min(Ny,Np),

v __Pi .
a7 ®
pi — CUHTYJISIPHbIE yycia MaTpPUIbI G",

o — KoaddunmenT peryaspusaiiyn. [Ipu o = 0 o6paTHast
MaTpuia 6yaeT Heperyasapu30oBaHHOM. [IJIsT JOCTaTOYHO
6GOJIBIINX CUHTYJISIPHBIX UMCET (x<pi2 U peryasipusanus

IIPpaKTMYEeCKM He CKa3bIBA€TCs, MOJIsI MaJIbIX CUMHIYJISP-
HBIX 4Mces (x>pi2, YTO OrpaHMYMBAET BJIMSIHME HEYyC-

ToitumBocTeit B popmyie (3). Llesnbio manbHeiero uc-
ciemoBaHMst 6bIT aHATM3 BAUSHMS PeXXMMa peryspmsa-
uu Ha Kapthel pacnpenenenus I3CIIT Ha rnoBepxHO-
CTU 3MMKapia.

Pe3ynbraThl M MX OOGCYKOeHMe. IlleHTpaabHBIM
Borpocom Tipu pekoHCcTpykuuy III'C IIT sgBasieTcss BbI-
60p KoabduLMeHTa perynspusauyu B (3), TOCKOIbKY, B
YCIOBUSIX €J1a6071 00YCIOBIIEHHOCTH TePeJaTOYHbIX MaT-
pULL M Majbix Ko3hduimeHTax peryiasipusanyy, majble
TIOTPEIIHOCTY B paclipefeseHUy IMOTeHIMana Ha Topce
MOTYT TPUBOAUTH K 3aMeTHBIM IOTPELIHOCTSIM B pac-
npepenenuu III'C [T Ha snukapae. [jis1 KOHTPOIS MO-
IPEIHOCTM Ha 3MuKapie Heo6XOOMMO, CTPOTO TOBODS,
pacnonarath u3BecTHbIM pacnpenenenvem DII'C IIT Ha
snuKapge. B 3Tux ycioBusix, pu OTCyTCTBUM 6a3 JaHHBIX
C pacmpeneneHMsIMI TIOTEHIMana Ha Topce U 3MuKapze,
IS aHajmu3a ajaropmMTMa peryiaspusaluy Mbl MIPOBEIU
MaTeMaTM4Yeckoe MOJeNMpPOBaHMe ITUX eIVHUYHBIX He-
OIHOPOJHOCTEe Ha MpuMepe OUIIOIbHOM MOZEeNN 3JeK-
TPUUYECKOTO UCTOYHMKA BHYTpU snukapza [6]. [lockombky
OCHOBHBIM BOITPOCOM 6bLIa OlIEHKA BIUSHUST KO3hdULIN-
€HTa Peryisapusanyu, TO ObUTM BBHIOpAHBI MOJETbHbIE
TpefCcTaB/leHMs] TTIOBEPXHOCTY TOpca B BUAE 3JUIUIITHYE-
CKOTO IJIMHJIPA C TOJYOCSIMU d U b ¥ TIOBEPXHOCTU 3I1N-
Kapza B Bujie cdepsl paguycom Ry (chepuueckuit KBa3u-
SMMKApL, OKPYKaIOUIVii peanbHoOe cepale [6,7]).

Ha puc. 1 nokasaHa 3aBMCMMOCTb HOpPMMPOBAHHO-
ro kosdduienTa B3auMHoit Koppensiyuu C, (Koapu-
uueHT Koppensiuuu [IMpcoHa) MeXIy MOLEeIbHbIM U
PEKOHCTPYMPOBAHHBIM pacIpefe/ieHUsIMU 3JIeKTpuie-
CKOTo MoTeHLMaNa OT Ko3pdullMeHTa peryaspusaniuu
IS pa3HBIX pa3Mepax HeOAHOPOAHOCTU. Pasmep Heon-
HOPOJHOCTM BapbMpOBA/ICS NYTeM CMelleHus LieHTpa
JIUIIOJIBHOTO MCTOYHMKA B TOPU3OHTAJILHOM HallpaBie-
HMM OTHOCUTENbHO LeHTpa chepryeckoro KBa3udMu-
Kapaa mpu paguyce Rx=6 cM: ueM 6yiMske MOJeTbHbI
VICTOUHUK K TOBEPXHOCTU 3MUKAPIA, TEM MeHbIlle pa3-
Mep msiTHA. [T OlleHKM pasMepa HeOZHOPOIHOCTU dr
pPacCUYUTBHIBAIUCh MPOCTPAHCTBEHHBbIE CIEKTPbI MOTEH-
LMana Ha MOBEePXHOCTM KBasmsnmukapza [3]. IIpu stom

dr = %bd’ rge ke — TpaHMuHAsi IPOCTPAHCTBEHHAs
N
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4acToTa B IIPOCTPAHCTBEHHOM CIIeKTpe IIOTeHIlyana,
B3sTas 1o yposHio 0,01.

Gy
09
o7

[17:] S

05

[——dr=2cm
i m——r = ZECM o
o dr=d3em

[/ 7 | S—

03

Puc. 1. 3aBucumocTb Ko3bduueHTa Koppeasiunu Cy
oT K03 uimeHTa perynsipusanum o

[Inst CHYDKEHUS OIIMOGOK AMCKPETU3auM pacipese-
JIeHMii TTOTEHIIMANIa Ha TOpCe U 3MMKaple, UCIOIb30Ba-

JiMch KoimuectBa Touek Ny =~ Ny ~10°B cucremax (1)—(3).

YeM MeHbllle CHHIY/ISIPHOE UMCIO0, TeM 6Ojbllie BKJIAZ,
BEPXHMX IIPOCTPAHCTBEHHBIX YACTOT B paclipeqeseHue
MOTeHIIMaja, TeM GOJibllie BK/IAJ HEeyCTONYMBOCTEl Mpu

o6palleHny MaTpPUILIbI GM. HeycToltunBOCTY BBbI3BaHbI
TIOTPEIIHOCTSIMY MHTEPHOJSMK TIOTeHIMaaa Ha Topce,
MOTPENTHOCTSMY OLMMPOBKY MOTEHIMANA U TTOTPENIHO-
CTSIMM 3aJaHUsI TeOMEeTPUM U IUCKPETU3aLUU TTOBEPXHO-
CTelt Topca U snuKapaa. s yMeHblIeHUs BAUSHUSI He-

YCTOMUMBOCTEN OOpalieHus: MaTpULIbI G"™  Hamo
yMeHbLIaTh BAMSIHME MasbIX CUHIYASIPHBIX YUCEN, TO
€CTh B COOTBETCTBUM € (opMyoit (3) yBeIMUMBaTh KO-
sbduimenT peryasipusanyuu o. OgHaKO MpPU 3TOM B pe-
LIEeHU!M TIOHABJISIIOTCS BEpPXHME MPOCTPAHCTBEHHBbIE Yac-
TOTbI, @ 3HAUMUT, Ha KapTe paclpefe/ieHus NOTeHIMaIa
TOJIAB/ISIIOTCST MeJIKMe€ HEOTHOPOIHOCTU. DTUM OOBSICHSI-
eTCsl HaJliM4yye ONTUMMAJbHOTO 3HaueHMs KoddduiimeHnra
perysisipusanum Ha puc. 1 1 Ha puc. 2, Tae npefcTaBieHa
3aBUCUMOCTb TIOTPEIIHOCTY PEKOHCTPYKUUM dp Ha 3IU-
Kapge oT o. [TomyyeHHble pe3ysIbTaThl CBUETENbCTBYIOT,
YTO C yMeHblleHMeM pa3Mepa HeOZHOPOLHOCTU OITH-
MaJTbHBIN KOSDGUIIMEHT Peryisipusaliun o YMEHbIIAeT-
cs1. OgHako yMeHbIeHMe KoadduimeHTa peryasipusa-
MM MeHee BeJmMuyHbI ropsigka 107° - 10 mpuBoauT K
BO3pacTaHMIO TOTPeIIHOCTU M3-3a YIIOMMHAeMbIX BbIIIe
HeyCTOIUMBOCTEN MpU 06palleHNUM MaTPUII.

JI7s1 IpOBepKM COIIACOBAHHOCTM PAcyeToB MOTEH-
LIMAJIOB TOPCA M 3MMUKapAa pacCMaTpuUBaiach OMMOKa B
omnpezeneHny MOTeHIMaIa Topca 6p 10 PEKOHCTPYUPO-
BAaHHOMY IIOTEeHIMaay 3MKuKapAa B COOTBETCTBUM C
dopmynamu (1). Ha puc. 3 mpencrasieH rpaduk 3aBu-
CUMOCTH 3TOi OmMO6KM OT KodduiinmeHTa perysipusa-
uun. B otiuune ot rpadmka Ha puc. 2 oumbka peKoHCT-
PYMPOBaHHOTO IOTEHLIMaNa TOPCa MOHOTOHHO BO3pac-
TaeT C POCTOM 0.

OTCyTCTBME ONTMMyMa Ha PUC. 3 CBSI3aHO C TEM,
YTO BO3pacTaHMe BKJIaJa BePXHUX MPOCTPaHCTBEHHBIX
YacTOT MPY YMEHbIIEHUY o KOMIIEHCUPYETCSl Ha Topce
ToJaBjieHyeM COCTaBISIIOIIMX C 3TUMM YacTOTaMU B
npoBopsuieli cpefe npu nepexone ot III'C Ha snuMKap-
Ile K MOTeHIIaay Ha Topce.
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Puc. 3. 3aBUCUMOCTb MOIPELTHOCTY BOCCTAHOBIEHHOTO
pacmpezeneHus MOTeHIMaNa Ha Topce 3y OT KoadduimeHTa
peryssipusalum o

B pesynbTare aHanu3a MONyYE€HHBIX 3aBUCUMOCTEN
MOXHO 3aKJIIOUMTh, UTO, BbIOUpAsT KO3QduumeHT pery-
nspusanuu B auamnasone 10°-10* Bo3MOKHO Hab6IoO-
JlaTb HEOLHOPOOHOCTM Ha 3MMKapze pasMepaMy OKOJIO
2,5 cm u 6oee.

BoiBoppl. IIpesncraBiieHHble rpa@uKyM MILTIOCTPU-
pYIOT OOIIyI0 TeHIEHIVIO INOAABIEeHMS BEPXHMX IIPO-
CTPaHCTBEHHBIX YaCTOT MPY yBeanueHun KosbduuyeH-
Ta Peryasipu3aluy o ¥ CBSI3aHHYIO C STUM BO3MOXKHOCTb
ONTUMMM3ALMM PekuMa peryiaspusauuu. Hanuume orm-
TUMYMa IO 0. COOTBETCTBYET OOIMM CBOMCTBAM PETYIIS-
pU3auuy NpU pellieHUy HeKOPPEeKTHBIX 3azAad [4,8]. Omn-
TUMaJIbHasI BeaumyyHa KoddduimeHTa peryaspusanmm
oIpeJensieTcsl pa3MepoM HeOZHOPOLHOCTU: YeM MeHb-
e HeOSHOPOTHOCTh, TeM MeHbIle CTeleHb Peryssipu-
3alyM, HO TeM OOJIbIle U OXUAaeMas OTPEITHOCTh pe-
KOHCTPYKIMY, YTO ITOATBEPKAAETCS ITpe/iCTaBIeHHbIMM
3aBUCUMMOCTIM IJis1 KodduiimeHTa Koppeasiiumu u st
MIOTPEIIHOCTM Ha TOBepXHOCTM cepana. OTMeuaeTcs
BO3MOXXHOCTh BbIOOpa KO3bOUIMEHTA PETyIsipu3auy,
IT03BOJISIIOIIET0 BBIZESTh HEOGHOPOAHOCTM Ha SMIMKap-
Ile pa3MepaMu OKoJIo 2.5 cm u Gosee.
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®A30BbIM METO/, OLIEHKM BPEMEHU ITPOXOJKJIEHUS ITYJIbCOBOI BOJIHBI IO COCYIUCTOMY PYCITY
YEJIOBEKA

A.A.TPMHEBUY, b.T'. TAPAMSH, H.K. YEMEPUC

Hucmumym 6uogusuku knemku PAH — 060co6eHHoe nodpa3deneHue
@UI] ITHIIBH PAH, Mncmumymckas, 0. 3, 2. ITywuro, Mockogckoii o6aacmu, 142290, Poccus, e-mail: admin@icb.psn.ru

AuHoTtauus. Ifensto paGomst Gblia dKCIIEpVMMEHTATbHAs MPOBEPKA BO3MOXKHOCTY KOJIMUYECTBEHHOTO M3MEpEeHUs] BpeMeHU
MPOXOKIEHMS ITYJIbCOBOI BOJIHBI B CEPIEUHO COCYIMCTOI CHUCTEME UeoBeka Ha OCHOBe MeToza (a30BOro 3amasgblBaHysI CUTHAIOB
doTroreTusMorpaMmMsbl IO OTHOIIEHUIO K CUTHAIAM 3JIEKTpOKapauorpaMmbl. Mamepuanst u memodsl. B viccienoBaHuUy MPUHSIIN
yuactue 21 YCJIOBHO 3[I0POBBI MCIIBITYEMbII HOPMAJIbHOTO TEJIOCAOXKEeHUS] 6e3 OCTPhIX M XPOHMYECKUX MaTOJOTUI CO CpegHUM
BO3pacToM 367 neT. Bce mpoiieypsl Mccaeq0BaHMs IPOBOAWIN B COOTBETCTBUM C IPMHLMIIaMM XeIbCUMHKCKOI Jeknapanuu Bee-
MUPHON MeIMIMHCKON accoumauum 2002 ropma. g KaXXAOro UCIBITYeMOrO OJHOBPEMEHHO perucTpupoBaiu Ase 10 MUHYTHbIE
3aMUCH — 3JIeKTPOKapAMOrpaMmMy U GOTOIUIeTU3MOrpaMmy. Bpemst 3amasgpiBaHus cUrHaia GpoTomieTM3MorpaMMBl 110 OTHOLIEHUIO
K CUTHAJy 3JIEKTPOKapAMOrpaMMbl HEITIOCPEACTBEHHO CBSI3aHO ¢ (pa30ii 3ama3gpiBaHNsI OAHOTO CUTHAJIA TI0 OTHOLIEHUIO K IPYTOMY
Ha 4acTOTe CepJeYHbIX CoKpauieHuii. [ Bbiumcienus (asbl 3amasabplBaHNs CUTHAIOB MCIIO/Ib30BAIM KPOCC-CIIEKTPaIbHbINA aHa-
13 K03(pGUIIMEHTOB HENPEPBIBHOTO BeiBIET-MpeoOpa3oBaHusa Ha 6a3e MaTepMHCKON KOMIUIEKCHO3HAYHOW BeiiBeT-(QyHKIUU
MopJsieT B 06;1aCTH 4aCTOT CepJleyHOro putma. [jist Bcex 21 MCHbITYeMbIX BBIGOPKM BpeMEH MPOXOKAEHUS MYIbCOBOV BOJIHBI OT
aopThl U 10 MOAYIIeveK MaablieB JeBOi U MpaBoii pyky, cornacHo TecTty lllanupo-Yuika, MOAUMHSIIOTCS YCAOBUSIM HOPMaIbHOTO
pacmpeneneHust M ux cpeguue 3HadeHust (172 u 163 Mc) CTaTUCTMUYECKYM He PasanyvaloTcs Mexkay co00it. Pe3ysbmamst u ux o6cyic-
deHue. AHanu3upyeMble BBIGOPKM BpeMeH MPOXOKIEHMUS IYIbCOBOJ BOTHBI XapaKTEPU3YIOTCS MIMPOKUM IMAIa30HOM Bapuabesb-
HOCTY MEXAY UCIIBITYyeMbIMU. X MaKCMMasbHbIe ¥ MMHMMAaJ/IbHbIE 3HAUEHMS Ha KaXKA0M pyke pasnuualoTrcs B 5-7 pa3 (304 — 43 mc
1 313 - 60 mc). IIpu 3TOM pacnpeneneHnss BpeMEH MPOXOXAEHMS ITyIbCOBOJ BOJHBI 110 IPaBOJi U 1eBOJ PyKe JMHEeHO KOppeanpo-
BaHbl. KoadduuyeHT gerepMmuHaiium JmHeiHoi perpeccun cocrapiser 0.93+/-0.02. OueHOYHbIe SKCIIEPUMEHTBI Ha LIECTU UCIIbI-
TyeMbIX, IPOBeJleHHbIe C MHTepPBAJIOM 2 Mecslia, ToKa3aau, YTO BpeMeHa MPOXOXKAeHMs MYIbCOBbIX BOIH He KOPPEeIUPYIOT MeXAY
3KCIIepUMEeHTaMM, HO TIPY 3TOM OCTAIOTCSI BBICOKO KOPPEJMPOBAaHHBIMU MEXIY pyKaMu. ITO MO3BOJISIET 3aKII0UUTh, YTO MEXaHU3-
Mbl GOPMUPOBAHMSI BPEMEH MPOXOXKIOEHMUS MTYIbCOBBIX BOJIH SIBJISIOTCSI CKOpee OUHAMMUECKMMY, YeM KOHCePBATUBHBIMU. 3aAKJII0-
yeHue. MOKHO 3aK/TIOUNTH, YTO MPE/JIOKEHHbINT HaMU (Pa30BbIii TOIX0], JEMOHCTPUPYET IPUHIUITMATBHYI0 BO3MOKHOCTb KOJIMYe-
CTBEHHOTO M3MepeHMs BpeMeHM MPOXOKAEHMS yJIbCOBOJ BOJIHBI B CEPAEUHO COCYAMCTONM cucTeMe uesoBeka. [y Bepudmxanmm
MeToza TpebyeTcs MpoBeieHMe AOMOMHUTEIbHBIX KOMITIEKCHBIX MCC/IEIOBAaHMIA, IO OLIeHKe IPAHULL ero MPUMEHUMOCTH. [IJIs1 3TOTO
HeoOX0JYMO MPOBECTM €ro CPaBHEHME C APYTUMMU OOLIENMPUHSITHIMU METOJAMM OTIpeJeeHysI BpeMeHY MPOXOKIEHMSI MyIbCOBO
BOJIHBI, OCHOBAaHHBIMY Ha MOP(POMETPUUECKOM KOHTYPHOM II0JXO0/ie K OTIpe/IeJIeHUIO perepHbIX TOUEK B CUTHAJIAX 3JIEKTPOKAPAMO-
rpaMMbl ¥ GOTOIIETU3MOTPAMMBI.

KiroueBbie c1oBa: BpeMsl ITPOXOKAEHMS ITyJIbCOBOM BOHBI; CKOPOCTb PACIIPOCTPaHeHMs MyabcoBO# BosHbl; IKT'; dhoTorie-
Tusmorpamma; Matlab.

PHASE METHOD FOR ESTIMATING THE PULSE TRANSIT TIME IN THE HUMAN VASCULAR BED
A.A. GRINEVICH, B.G. GHARAMYAN, N.K. CHEMERIS

Institute of Cell Biophysics of the Russian Academy of Sciences
Institutskaya, 3, Pushchino, Moscow Region, 142290, Russia, e-mail: admin@icb.psn.ru

Abstract. The research purpose was to experimentally verify the possibilities of quantitative measuring the pulse transit time
in the human cardiovascular system based on the phase delay method of photoplethysmogram signals with respect to electrocardi-
ogram signals. Materials and methods of research. The study involved 21 conditionally healthy subjects of normal physique with-
out acute and chronic pathologies with an average age of 36%7 years. All research procedures were carried out in accordance with
the principles of the Declaration of Helsinki of the World Medical Association 2002. For each subject, two 10 minute signals were
simultaneously recorded - electrocardiogram and photoplethysmogram. The delay time of the photoplethysmogram signal with
respect to the electrocardiogram signal is directly related to the delay phase of one signal with respect to the other at the heart rate.
To calculate the delay phase of the signals, we used a cross-spectral analysis of the coefficients of the continuous wavelet transform
based on the complex wavelet function Morlet in the frequency range of the heart rate. According to the Shapiro-Wilk test, for all
21 subjects, samples of the pulse transit times from the aorta to the pads of the fingers of the left and right hand obey the normal
distribution conditions and their average values (172 and 163 ms) are not statistically different. Results and discussion. A wide
range of variability between subjects characterizes the analyzed samples of the pulse transit times. Their maximum and minimum
values on each arm differ 5-7 times (304 - 43 ms and 313 - 60 ms). In the same time, the distributions of the pulse transit times
along the right and left hand are linearly correlated. Determination coefficient of linear regression is 0.93 +/- 0.02. Evaluation ex-
periments on six subjects conducted with interval of 2 months showed that the pulse transit times do not correlate between exper-
iments, but at the same time remain highly correlated between the hands. This allows us to conclude that the mechanisms of for-
mation of the pulse transit time are rathe dynamic than conservative. Conclusion. Based on our study, we can conclude that phase
approach demonstrates the fundamental possibility of quantitatively measuring the pulse transit time in the human cardiovascular
system. Verification of the method requires additional comprehensive studies to assess limits of its applicability. For this, it is nec-
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essary to compare it with other generally accepted methods for determining the pulse transit time, based on a morphometric con-
tour approach to determining reference points in the signals of electrocardiogram and photoplethysmogram.
Keywords: the pulse transit time; pulse wave velocity; ECG; photoplethysmogram; Matlab.

Beegeune. 3aboneBaHUSI cepdeuHO-COCYOUCMOL
cucmempst (CCC) HemocpenCcTBEHHO CBSI3aHbI C (YHK-
LMOHAJbHBIM COCTOSIHMEM COCYAMUCTOro pyciaa [2]. B
mpoliecce CTapeHus OpraHu3Ma WIM pa3BUTUSI TaKUX
3a00jieBaHMit KaK: cepievHass HeJOCTATOUYHOCTb, TU-
TepTOHMS, CaXapHbIit AuabeT, aTepocKiepos, MHPaPKT
M Op., Ha6GTI0IaI0TCS BhIpasKeHHbIE M3MEHEeHUST BSI3KO-
YIPYTUX CBOMCTB COCYOMUCTON cTeHkM [12]. OCHOBHBIM
VHIVKATOPOM, KOTOPBIN yKa3blBaeT Ha yBeJIUUYeHle ee
JKeCTKOCTHU, SIBJISIETCSI CKOPOCMb  pacnpocmpaHeHust
nynscosoii eonHsl (CPIIB). s pacuera CPIIB Heo6xo-
OMMO 3HaTh [Ba MapaMeTpa: pacCTOsSIHME MeXAy OBY-
MSI TOYKaM €€ DerucTpanum U 8peMs NpPOXOwOeHUs
nynscoeoii eonnet (BIIIB) mexxny sTumu Toukamu [1].

BIIIIB, BO MHOI'MX CJIy4yasiX, BBIYMCSIOT I10 3amas-
IBIBAHUIO CUTHAJIOB (omonaemusmoepapuu (PIIT) 1o
OTHONIEHMIO K CUTHaIaM sjiekmpokapouoepagpuu (JKT).
Takoit mogxon K ompenenenuio BIIIIB Obla 3KCHepu-
MEHTQJIbHO MPOJEMOHCTPUPOBAH [3,4] U ¢ Tex moOp
MIMPOKO TIPUMEHSIETCS B (PU3MOIOTMUECKUX U MeIU-
LMHCKUX ucciaenoBanusx [11]. Heo6xonumMo oTMETUTS,
yTo MeTonbl oileHKu BIIIIB 6asupyroTcs Ha Mopdo-
MeTpUUeCKOM KOHTYPHOM IIOAXOHe K OIpefeeHUI0
peniepHbix Touek B curHanax IKI u ®IIT ¢ mocaenyio-
XM pacueToOM BpeMeHM 3aJepXKKU MeXIy ISTUMU
TOUKaMy, KOTOPOe COOTBETCTBYEeT BpeMeHU IMPOXOXK-
JleHusl IyJIbCOBOJ BOJIHBI [7]. YUMTBIBAsl BBICOKYIO ecC-
TECTBEHHYI0O BapuabesbHOCTb MOpPHOMETPUUECKUX
nokasareseit IKI' u OII' (B 3aBUCUMMOCTH OT BO3pacTa,
HaJIM4usI COMyTCTBYIOIIMX 3ab0yieBaHMii U GOJIBIIOTO
Habopa apyrux $HakTopos) [6,10], BHICOKYIO MpaKkTUYe-
CKYI0 3HAUYMMOCTh IPUOOGPETAeT MOUCK HOBBIX MOAXO-
OB K 3KCIepuMeHTaibHOMY omnpepaenenuio BIIIIB,
KOTOpbIe He TpeboBaau 661 MOPPOMETPUUECKOTO aHa-
JI/3a IePBUYHBIX CUTHAJIOB.

YacTtoTHbIl criekTp curHaioB (KT u OIIT) comep-
SKUT TJIaBHYIO TapMOHMKY, GOopMUpPyeMylo o6miei st
060MX CUTHAJIOB MEPUOAUYHOCTbIO, KOTOpast ompeje-
nssercst YCC [8,9]. IIpu 3TOM Te crieKTpajbHble KOMIIO-
HEHTbI, KOTOpbIe OoTBevaT 3a hopmy IKI u OIIT cur-
HaJIOB — He yYMTbIBAIOTCS [5]. MBI nmojaraem 4To, pas-
HOCTb (a3 OBYX M3MepseMbIX CUTHAJIOB HA YacTOTe
CepIevHbIX COKpAIleHU MOKeT ObITh MCIIONb30BaHa
IJIST OLleHKM BpPeMeHHON 3aJepXKM OLHOrO CUTHasa
OTHOCUTENIbHOTO Apyroro. IlogyyeHHas TakuM oOpa-
30M BpeMeHHas 3aZepXKka OyIeT COOTBETCTBOBATH
BIITIB u He GymeT 3aBUCETh OT MHAMBUAYAIbHOI (op-
MbI aHaJIM3UPyeMbIX CUTHAIOB HA BpeMeHHOIt oCH.

Lens wuccremoBaHMsA - SKCIepUMEHTAJbHAS
MpOBepPKa BO3MOKHOCTM MTPUMeHeHMsI MeToza Ga3oBo-
ro samnasabiBaHus curdanaoB @III' mo oTHomeHno K KT
[JISI OLLeHKM BpeMeHM IIPOXOKIEeHUS ITy/IbCOBOV BOTHBI
B CCC yenoBeka.
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MarTepuanbl M MeTOAbI McCIemoBaHMs. B uc-
caefoBaHUM MPUHUMAIM ydacTue 21 yCJIOBHO 310pO-
BbIVi ucribiTyeMblii (10 sxeHmyH u 11 Mmy>xunH). Kpume-
puu eKI0UeHUS: UCTIBITYyeMble ObLIM HOPMAJTbHOTO Te-
JIOCJIOKE€HUSI, 6e3 OCTPhIX M XPOHUYECKUX TATOJIOTHIA,
MOJIOAOTO U CpelHero Bo3pacTa IO BO3PacTHOI KJac-
cudukauym BO3 (25-60 net). XapaKTepUCTUKU UCIIbI-
TyeMBbIX: CpeJHUIl Bo3pacT — 367 jeT, pocT — 171*6
cM, Bec — 73%15 kr, A — 117+12/79+*10 mm. prT. CT.,
UCC - 67+8 yo/muH. Kpumepuu uckawoueHus: Hanuuue
OCTPBIX U XPOHUYECKUX CepAedHO-COCYLUCTBIX U [IbI-
XaTeJbHBIX 3abojeBaHuMii, nuabeTa M APYTMUX BbIpa-
SKEHHBIX TaTOJIOTUi, KOTOpbIE OBLIM BBISBJIEHBI Ha OC-
HOBe OIIpOCa UCIIbITyeMbIX (aHaMHe3); KypeHue; IIpu-
€M Ba30KOHCTPUKTOPOB ¥ Ba30AMIaTAaTOPOB, HAIIMUT-
KOB, COJEpXalllMX aJKorojib U KodeuH, 1Mo MeHbIIeii
mepe, 3a 12 yacoB po uccienosanus. VccienoBaHue
MPOBEIeHO B COOTBETCTBUM C MIPUHIUIIAMU XeTbCUHK-
CKOM pekmapauuu BceMUpPHO MeOULIMHCKON acco-
uuauyy 2002 roma. Kakablit MCIIBITYyeMblii GbUT TTPO-
MHGOPMMPOBAH O MPOTOKOJIE U IeJISIX UCC/IeJOBAHUS U
Ian cBoe corjacue Ha ydacTue B JaHHOM MCCIefoBa-
HUN.

Perucrpaunuio nNpoBoguiIn B TUXOM KOMHAaTe MpuU
teMmneparype 20-24°C nociie npenBaputenbHoi 20-u
MMHYTHOI ajanTalyy UCHBbITyeMbIX. Bo Bpems nsme-
peHult y9aCTHUKM HaXOAMINUCH B MOJOKEHUU Jieka Ha
crnyHe. /I Kakgoro MCIHBITYeMOro OLHOBPEMEHHO
peructpupoBanu ase 3anucu — KT u OIIT. Inurens-
HOCTb BCE€X CUTHAJIOB cocTasisia 10 MUHYT.

IOnst peructpanuu KT ucmonb3oBajics amnmapar-
HO-TIporpaMMHbIl KoMmiuiekc «BHC-Mukpo» («Heiipo-
cobt», Poccus). Perucrpauus mnpoBomwiachk Bo II
CTaHIApPTHOM OTBeJEeHUM C YaCTOTOM AUCKPEeTU3aLUU
2 xI'n. Ins peructpauuy OIIT-curHanaos UCIIOAb30BaI-
cs1 ¢dororeTusmorpad «AHrMOCKaH» («AHTMOCKaH-
DJIeKTPOHMKC», Poccust). Perucrpanys npoBoguiach €
yacToToi Auckpetusanuu 1 kI'u. /IBa 3oHma dortorie-
Tu3mMorpada YCTaHaBIAMBAINCh Ha yKasaTeJbHbIE
Masblibl JIEBOJ U MpaBoO¥ pyku. Kaskapiii 30HA, perucT-
pUpOBa ABa CUTHA/MA: B KpacHOM (665 HM) u uH(pa-
KpacHoM (935 HM) auanasoHax. [Ijas manbHeiilnero
a”anM3a U3 peructpupyemoix curHanos OIII' ucnomns-
30BaICh CUTHAJIBI MH(MPAKPACHOTO AMarna3oHa, KOTo-
pbie IepecsMIVIMPOBAINUCE € yacToToil 2 KI'1. Ha pu-
cyHke 1A mpepactaBiaeHbl dparmeHThl 3amnuceit IKT
curHana u @OIIT' curHana ¢ NOAYLIEUKM YKa3aTelbHOTO
najablia JIeBO PyKu AJis OLHOTO UCIBbITyeMoro. BugHo,
yto nuku @I curHana, COOTBETCTBYIOLIME MaKCU-
MaJIbHOMY KpOBEHAIOJHEHUI0 TKaHU TMOAyIIeYKy
majblia Mocjie cepAeyHoro BeI6poca, 3amasabiBaloT Mo
OTHOIIEHMIO K R 3y611am Ha JKT.

Bpems 3amasgpiBanus OIII' curHana 1o oTHOIlIe-
uuio K IKI' curHamy cBs3aHo c $Ha30i1 3ama3gbIBaHUS
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@IIT' no orHouteHmto K IKI. [Inst BerumcieHus: ¢assl
3amasgpIBaHmsl, win pasHoctu das mexnay I u IKT,
MCIO0JIb30BAJICSl KPOCC-CIeKTpanbHblii aHanms. Kpocce-
CIIEKTPBI Mapbl CUTHAJOB BBIYMC/ISIIMCH B JMala3oHe
yactoT 0.8-2 ', KOTOpBI COOTBETCTBYET IMAIla30HY
ceppeuHoro putMma ot 50 1o 120 ygapoB B MUHYTY. [Ins
BBIUMCJIEHVS MCIIONb30BAJIOCh HENPpepbIBHOE BeBJIeT-
npeo6pasoBaHye Ha 6a3e MaTepPUHCKOI KOMIIEKCHO-
3HAYHO BeiiBaeT-QyHKIMY MopiieT.

dopmyna KpocC-CIeKTpa, HOPMMPOBAHHOI'O Ha
aMIUTUTYRy, [JI1 MOMEHTa BPEMEHM t; U YacCTOTHI f;

. _ Wepa(tuf JWecq(tuf))
umeer Bup: C(t;, f;) = Tecieci e A Wepe (81, f7)

1 Weee(ti, f;) — BeiiBner koapduumentsr OIT u KT
CUTHANMOB. BhIpaxkas KOMILIEKCHO3HAUHYIO (YHKIMIO
C(t;,f;) 4epes rapmoHmdeckye (GYHKLUMM, IOIYUNM:
C(ty, f;) = cos (Ago(ti,fj)) +isin (Ago(ti,fj)),
Ap(t;, f;) — pasHocTb das mesxpy ®IIT u IKT curHasa-
MU [JI1 MOMEHTa BPEMEHM t; U YaCTOTHI fj, | — MHMMAs

enuuuia. Torga pasHOCTh Ga3 MOKHO HailTH, Kak apK-
KocuHyc  peanbHoit  wactu  C(t.f;):  Ae(tif;) =

cos™! [Re (C(ti,fj))].

YacToTa f, Ha KOTOPOii BBIYMCISNACH PA3HOCTDb
da3 mexxgy @I u IKI' curHamamu, BbIOMpPAIach IO
MaKCUMaJIbHOMY 3HaueHMI0 cpelHelt ha30Boit BeiiBieT
KOT€pEeHTHOCTM MeXIy STUMM CUTHaJaMM B paccMmar-
pMBaeMoOM Jyarna3oHe YaCTOT CEPAEeUYHOro puTMa.

Ha pucynke 1B mpepncraBieHbl GpparMeHThbl Bpe-
MEHHBIX 3aBUCUMOCTe}l peajbHBIX YacTeil BeitBeT
K03(QdULMEHTOB Ha YacToTe f, KOTOpble COOTBETCTBY-
10T pparmentam JKT u OIIT curHanos, U306 paskeHHbIM
Ha pucyHKe 1A. BumgHO, 4TO YacToTa KOJMEeOGaHWi! BeiiB-
neT K03¢dduLIMeHTOB COBaaeT C OCHOBHOV rapMOHU-
KO aHa/IM3UPyeMbIX CUTHAJIOB.

Bce BBIUMCJIEHMS M CTaTUCTMYecKasi 06paboTka
pesy/nbTaTOB IpPOBOAMIMUCH B cpeme Matlab R2016a
(MathWorks, Natick, Massachusetts, USA). Kputuue-
CKUIi ypOBEHb 3HAUMMOCTMU IPU MpPOBepKe CTaTUCTU-
YeCcKMX IUIIOTe3 B JaHHOM MCCJIeOBaHUM NMPUHUMAIN
paBHbIM 0.05.

PesynpTaThl M UMX 006Cy)KAeHMe. VICIonb3ys pas-
paboTtaHHbIii HaMK $a30BbIii MeTon ouieHkM BIIIB 1o
apTepMalbHOMY DPYCJTy, Mbl 9KCIIEPUMMEHTATbHO BBISIC-
HwIK, 4yTO 3HaueHust BIIIIB oT aopThl 4O momylieyek
MaJiblieB JIeBOJ U MPaBoil pyku coryiacHo Tecty llamm-
po-Yuika NOAUMHSIIOTCST YCJIIOBMUSIM HOPMAaIbHOTO pac-
npefeneHns] M MMEIT MPAKTUYECKM COBMIAJamoIIne
BeJIMUMHBI CpedHUX 3HaueHmit (172 u 163 Mc) u coot-
BETCTBYIOI[M€ UM BeJMUMHBbI CTAaHAAPTHBIX eBUALMIL
(85 u 86 mc). IIpu 3TOM B TpYIIIe UCTIBITYyEeMbIX MaKCH-
MajbHble ¥ MUHMMaJIbHbIe 3HAueHus BIIIIB oT aopTel
0 mojyuleyek majablieB cOCTaBasyio 304 u 43 mc pjis
JIeBO pyku U 313 u 60 MC [j1s IIpaBOJi pyKM COOTBET-
CTBEHHO.

roe
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VuuThIBasi, UTO TPYIIIA UCIBITYeMbIX 6bl1a chop-
MMUPOBaHA M3 MPAKTUYECKU 3J0POBBIX JIUI] CPEJHEro
Bo3pacTta, 6e3 OTKIOHEHMI B GYHKIMOHUPOBAHUU
CeplleuHO COCYAMUCTON CUCTEMBI, TIOJyYeHHbI pe3ysib-
TaT OTCYTCTBUSI KaKoii-11M60 acCMMMETPUM B KpPOBEHa-
TMOJTHEHUYM MSITKUMX TKaHEei IOUCTAJIbHBIX YYaCTKOB —
MoAyIlIeyeK MajablieB IMPaBOii U JI€BOW PYKM, HEe BbI3bI-
BaeT coMHeHus. [Ipu 3TOM obpainaeTr Ha cebs BHMMA-
HME TO, UTO aHaJau3upyembie BbiOOpKyM BIITIB xapakTe-
PU3YIOTCS IIMPOKMM [MarnasoHOM BapuabeabHOCTU
MeXIy MCHbITyeMbIMM. VX MaKCMMa/ibHble 3HAUEHUS
MIPEeBBIIIAIOT MUHUMAaJIbHbIE B 5-7 pa3 (304 — 43 mc u
313 - 60 mMc). Bo3HuKaeT BOIIPOC O TOM, KaKOBa OCHOB-
Hasl IpUYMHA CTOJIb BBICOKOI BapuabenbHocTy BIIIB —
9TO CAy4yaifHble OMIMOKM M3MEPEHUST WU K€ 3TO CBSI-
3aHO ¢ (pu3MOIOTMUECKUMM MeXaHM3MaMu GhOpMUPO-
BaHusl [1B. MbI TpenmnoysioXWIN, UYTO, €CAM BBICOKAs
BapuabenbHocTh BIIIB 06yc/ioB/ieHa OMMUOKAMM U3-
MepeHMsi, TO OfHOBpeMeHHble M3mepeHusi BIIIIB mo
noxkasatensm OIII' Ha mogymeykax naableB MPaBoil U
JIeBOI PyKU GYOyT €1abo KOppeaupoBaHbl APYT C APY-
rom. s Bu3yanmMsauuyu KOPPEJSIMOHHBIX CBsI3eit
BIITIB oT aopTe! K MOAyIIeYKaM MajiblieB Ha MPaBOil U
JIeBOl pyKe, MbI IOCTPOMIM AMarpamMMy pacCessHUsI
3TUX MokasaTeneii (puc. 2). BugHo, uro BIIIIB no mnpa-
BOJi U JIEBOJ PYKe JIMHENHO KOpPPeIMpOBaHbl ¢ KO3(-
dunmentom gerepmuHauyu 0.93+/-0.02, 4TO 1TO3BOJISI-
eT MOJATBEPAUTH TUIIOTE3Y O TOM, YTO BBICOKMUIT KO3(-
¢buuyent Bapuauuy BIIIIB He 06yC/IOB/IeH CIydailHbI-
My ommbraMu nsmepeHust OIII Ha MogyIIeyKax Majib-
LleB [IPaBOi U JIeBOW PYKMU.

MOXXHO TPeIOa0XKNATh, YTO BBICOKUIT KO3DPULIM-
eHT Bapuanuu BIITIB omocpegoBaH HEKOTOPHIM MHO-
SKECTBOM ~ (DU3MOJIIOTUYUECKUX WU  OUOXUMUYECKUX
(bakTOpOB, KOTOpble HA PAa3HOM YpPOBHE COIJIACOBAH-
HBIM 00pa30M OIpemensioT Mopdooruyeckme Moka-
3aTeJy CUTHAJIOB UM MHIAMBUIAYAIbHYI IOUHAMMUKY I10-
BegeHusi KpoBoToka B CCC KakgoOTO MCIIBITYyeMOrO.
VcinoBHO 3T (DaKTOPhl MOXKHO Pa3ieNuUTh Ha TPYIITY
MeJJIEHHO MEeHSIOMMXCSI KOHCePBATUBHBIX (haKTOPOB C
TIOCTOSIHHOJ BpeMeHM B HeCKOJbKO MecCsSLieB M NUHa-
Muyeckue (GakTOpbl, KOTOpPble YYaCTBYIOT B CYIIECT-
BEHHO 0oJiee GBICTDPOIt peryssiiuu CKOPOCTU KPOBOTO-
Ka. [lyist rpy6oil mpeABapuUTEIbHONM OIeHKY BpEeMEHHO-
ro macmraba OuMHaMMKM nokasarteneil BIIIIB mbl Ha
BBIGOPKE M3 6 UCIIBITYEMbIX MMPOBEJM IBa UAEHTUUHBIX
MCC/IeIOBaHMSI C MHTEpPBAJIOM B nBa Mecsua. [Tokasa-
TeJb Koppessiiniu o ¢popmysie [pcoHa ABYX BHIGOPOK
3HaueHuit BIIIIB, u3aMepeHHBIX C MHTEPBAIOM B [Ba
mecsna, 61 0,15 (P=0.64). CTo/Mb HU3KOE 3HAYEHUE
KOppensuuy pa3HeceHHbIX II0 BpeMeHU MHIUBULY-
asbHbIX 3HaueHuii BIIIIB mo3BosisieT MpenroioKuTh,
YTO Ha BBIOPAHHOM 2-X MECSIYHOM BpPEMEHHOM Mac-
mrabe MexaHusmbl GopmupoBaHus BIIIIB sBiasiioTCS
CKOopee IMHAMUYeCKMMMU, YeM KOHCepBATUBHBIMU.

3akimoueHue. Ha ocHOBaHUM TIPOBEIEHHOTO WC-
C/eJ0BaHMSI MOXKHO 3aKJIIOUUTh, UTO IMpPeJIOsKeHHbIN
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HaMy (a30BbIM MOAXOJ HEeMOHCTPUPYET MPUHUINUIIU-
QJIbHYI0O BO3MOXHOCTb KOJIMYECTBEHHOTO M3MepeHUs
BpeMeHHU MPOXOXKIEeHUs MyIbCOBOI BOJHBI B CEPLEUHO
COCYOMCTOM cucteMe uyesoBeka. st Bepudbukanum
MeToma TpebGyeTcs TMpoBemeHMEe OOTOJHUTETbHBIX
KOMIUIEKCHBIX MCC/IeOBAaHMUI 10 OLIEHKE TPaHUI] ero
MIPUMMEHUMOCTY ¥ CPABHEHUIO C OOIIEIPUHATHIMU Me-
TOJaMM OITpeJie/IeHNs BpeMeHM MPOXOXKIEeHMS Ty/IbCO-
BOJ1 BOJIHBI Ha OCHOBE MOP(OMETPUYECKOTO KOHTYP-
HOTO TI0JIX0a K OIpeie/IeHNI0 pellepHbIX TOUEK B CUT-
Hanax JKI' n OIII.

Aemopul 61azodapsm ecex compyoHukos MBK PAH,
yuacmeosaswux 8 8sInoJHeHUU NpedcmaeieHHo20 UCC1ed08aHust
8 kauecmee 000P0BOJIbHBIX UCNBIMYEMBIX, U HAUA 0C00as
6aazodapHocmo K.6.H. A.B. TankaHaz u k.0.H. U.B.TuxoHosoli 3a
mexHUuecKky noddepiKy 8 npogedeHUU OaHHO20 UCC/Ie008AHUSI.
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COCTOSIHUE BETETATMBHOY HEPBHOI1 CUICTEMBI B YCJIOBUSIX HATPY3KU V JXEHIIVH HA CEBEPE P®

10.B. BAIIIKATOBA *, JI.C. YEMITAJIOBA™, B.H. TPO®MMOB™, 10.A. AKCEHOBA™, H.1. TIOHOMAPEBA™
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“"®I'BOY BO "TonsssmmuHcKuii 2ocydapcmeenHotii ynusepcumem”, yia. Benopycckas, 0. 14, 2. Tonesammu, 445020, Poccus

Aunotauus. [Ipo6ema yBeJuMueHus: MPOJO/KUTEIbHOCTH Ku3HM KuTeneit CeBepa PO TpeGyeT IeTajbHOTO U3YUeHMsT 0COBeH-
HOCTe! Peryysiuu CepAeuHO-COCYAUCTON cucTeMbl obcnenyembix. Iens uccnedosanus. VizyueHne peakiuu CUMIIATUYECKON U TIapa-
CUMITATMYECKOI BEreTaTMBHOV HEPBHOM CUCTEMbI HA JO3MPOBAaHHYIO HM3MUeCKyI0 Harpysky. Mamepuanst u memoost. Viccienosa-
JIach TPYIA KeHIINH (CpefHMUI Bo3pacT 28 jieT) [0 apaMeTpaM CUMIIaTHYeCKON U IMapacuMIIaTUYeCKON CUCTeM peryisiium cepred-
HO-COCYIVICTOM CUCTEMBI B CIIOKOTHOM COCTOSIHUU U 1ocie 30-Tu npucenanuii. C moMolplo anmnapara «310kc-01» perncTpupoBanm 1o
5 MMHYT mapaMeTpbl KapAVMOMHTEPBAJIOB (TI0 15 pa3 y KaXgoro uenoBeka). sl KaXXOOro UCIBITYEMOTO CTPOMUIACh MATPULIA TTAPHBIX
CpaBHEHMIT BHIOOPOK MMapaMeTPOB KapAMOMHTEPBAIOB M PACCUMTHIBAIUCH UMCiia k ap BHIOOPOK, KOTOpPbIe MOXKHO OTHECTU K OJHOM
reHepajbHOV COBOKYNMHOCTU. OLHOBPEMEHHO PacCUUTHIBAINCH U MapaMeTpbl KBa3MaTTPAKTOPOB [JIs1 3TUX ITOKa3aTeseil. Pe3ynsma-
mel. YCTAHOBJIEHO, UTO YMC/Ia K AJIST BCEX UCMBITYEMBIX B peXXume 15-Tu MOBTOPOB MMEIOT pasHbie U KpaiiHe HU3KMe 3HAUeHUs, UTO
nokasbiBaeT 3¢ ekt EcbkoBa-3MHUEHKO U AJISI CepAeUHO-COCYAMUCTOI cucTeMbl. OHOBPEMEHHO, Uucia k B 3TUX MaTPUIIAX CYLIECT-
BEHHO M3MEHSUIMCh KaK IO TPYIINe, TakK ¥ MHAVBUAYATbHO IOC/Ie HArpy3ku. 3akiioueHue. BbIGOPKY MapaMeTpoB CUMIIATUYECKO U
MapacuMIIaTUYECKO/ CUCTEM HE MOTYT AEMOHCTPUMPOBATh OAHOPOIHOCTh KaK OTHEIbHOTO YeloBeKa, Tak U 1ieJoii rpymibl. Heo6xomm-
MO MHOTOKPATHO TIOBTOPSITh PETMCTPALIMIO ITUX IIApaMeTPOB JJIsl yueTa HeOJHOPOOHOCTY rpym U 3ddekra EcbkoBa-3MHYEHKO.

KiroueBble cJIoBa: KapAMOMHTEPBAJIbI, pU3NUecKast Harpyska, Xxaoc, agpdekt EcbkoBa-31HUYEHKO.

AUTONOMIC NERVOUS SYSTEM STATUS AT PHYSICAL ACTIVITY OF WOMEN LIVING IN THE NORTH
TERRITORIES OF RUSSIA

Yu.V. BASHKATOVA', L.S. CHEMPALOVA™, V.N. TROFIMOV™, Yu.A. AKSENOVA™, N.I. PONOMAREVA™

* Scientific Research Institute for System Studies, Federal Research Center, Russian Academy of Sciences,
Nakhimovsky Av., 36, Moscow, Russia, 117218, e-mail: yuliya-bashkatova@yandex.ru
 Samara State Technical University, Molodogvardeyskaya Str., 244, Samara, 443100
***Togliatti State University, Togliatti, Belorusskaya Str., 14, Russia, 445020

Abstract. The problem of increasing the life expectancy of residents of the North of the Russian Federation requires a detailed
study of the characteristics of the regulation of the cardiovascular system of the subjects. The research purpose was to study the re-
sponse of the sympathetic and parasympathetic autonomic nervous system to dosed physical activity. Materials and methods. A group
of women was studied (average age 28 years) according to the parameters of the sympathetic and parasympathetic systems of regula-
tion of the cardiovascular system in a calm state and after 30 squats. Using the «Elox-0I» apparatus, the parameters of cardio intervals
were recorded for 5 minutes (15 times for each person). As a result, a matrix of pairwise comparisons of samples of parameters of cardio
intervals was built for each subject, and the numbers k of pairs of samples were calculated, which can be attributed to one general pop-
ulation. At the same time, the parameters of pseudo-attractors for these indicators were calculated. Results. It was found that the
numbers k for all subjects in the mode of 15 repetitions have different and extremely low values, which proves the Eskov-Zinchenko
effect for the cardiovascular system. At the same time, the numbers k in these matrices significantly changed both in the group and
individually after the load. Conclusions. Parameter samples of the sympathetic and parasympathetic systems cannot demonstrate the
homogeneity of both an individual person and a whole group. It is necessary to repeat the registration of these parameters many times
to take into account the heterogeneity of the groups and the effect of Eskov-Zinchenko.

Keywords: cardiointervals, physical activity, chaos, the effect of Eskov-Zinchenko.

Beepenmne. [lociie noBbIIEHNST IEHCYOHHOTO BO3- CYTCTBME CTATUCTUYECKON YCTOMUYMBOCTU BBIGOPOK
pacta B Poccuu BO3HUMKaeT aKkTyasibHas mpobjiema yBe- TPEMOpPOTPaMM ¥ TEeNNMHIPAMM IpU UX perucTpanuu
JIMYeHUs] TIPOJOJIKUTENbHOCTY KU3HM HaceneHus PO. OT OJHOTO M TOTO K€ MCIIBITyeMoro (ToApsili, B Heus-
Oco60 310 Kacaetcs Hacenenusi Cesepa P®, Kotopoe MEHHOM TICMXOJIOTMUYEeCKOM ¥ (U3MOTOTUYECKOM CO-
cejiuyac pe3Ko yBeJIMUYUBAETCS 10 YMCIEHHOCTU B CBSI3U C CcTOSIHUM), B obiactu 6uomexanuku [5-8,10,13] u ero
ocBoeHnem CeBepa. B 9T0it cBSI3M BO3SHMKAET U IIpobie- nepeHocoM Ha mapameTpbl CCC, ceifyac B 3KOJIOTUM U
Ma OOBEeKTUBHOI peructpanuu rnapaMeTpoB cepoeuHo- dusmnonorunu dvesnoBeKa CO3LAIOTCSI HOBbIE TOIOXOMAbI U
cocyducmoti cucmemst (CCC) yesoBeka, T.K. TATOJIOTUS HOBble METOABI McciemoBaHmit. OHM 6asMpyloTCS Ha
CCC cylecTBEHHO BIMSIET Ha KauyecTBO U IPOJOIIKU- pacuetax MaTpul MapHbIX CPaBHEHMII BHIOOPOK Mapa-
TeJIbHOCTD K13HU uenoBeka Ha Cesepe [1-4,11,15]. meTpoB CCC mpy MHOTOKPATHBIX MMOBTOPEHUSIX PErUCT-

HamoMHMUM, 4TO B CBSI3U C OTKPBITMEM 3Pdexma panuu ONHMUX U TeX ke IlapaMeTpoB, Hanpumep Kapouo-
Ecvkoea-3unuenko (JE3), B KOTOpOM HabJiomaeTcs OT- unmepeganog (KU) [4,9,14]. TlockonpbKy MHOTOKpaTHbIE
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noBTOpbI M3MepeHuss KW 3aTpyaHUTENbHBI, TO 11€J1eCO-
06pa3sHO PacCUMTHIBATH MapaMeTpbl K8asuammpaxkmo-
pos (KA), BHYTpM KOTOPBIX HEMPEPBIBHO U XaOTUUYECKU
IBVDKETCSI BEKTOP COCTOSTHUST 6MOCUCTEMBI X=X(1)=(X1, X2,
.., Xm)T, THE Xi — Mr0607i mapameTp CCC (B HalIeM cirydae
sto napametpsl KW) [1,5].

ATo BCe ceifuac MOXKET ObITh PACCUMTAHO B paMKax
HOBOI1 meopuu xaoca-camoopzarusayuu (TXC) [3,6-12].
IlokasaHo, UTO BHIOOPKM ITapaMeTPOB TPEMOpPOTPaMM
(unn y Hac ato napameTpsl CCC) xi(t) MOTYT JEeMOHCT-
pupoBaTh 60jiee BBICOKYIO CTATUCTUUYECKYIO YCTOWUM-
BOCTb ISl IPYIIIbI UCIBITYEMBIX, Y€M [JISI OOHOIO MC-
TBITYEMOTO B peXuMe Nn-KpPaTHbIX MOBTOPHBIX PETUCT-
panmit BbIGOpOK xi(t) [10,12,15]. dTO mpencTaBieHO B
HacTosimeM coobuenuu ¢ nosuiuu TXC [3,10,12] gns
SKEHIIMH BO3pacTa g0 35 jieT, T.e. MyIajileii BO3pacTHO
TPYIIIIbL.

lenp mucciegoBaHusi — M3ydeHye peakUUyU CUM-
MmaTUYecKOil ¥ TapacMMIATUYeCKOil BereTaTUMBHO
HEPBHOM CUCTEMBI Ha O3UPOBAHHYI0 HU3MUYECKYIO Ha-
TPY3KY.

Martepuanbl M MeToabl. VccienoBaHus IPOBOAM-
JIUCh HA rpynme u3 15-Tu skeHmuMH (CpegHMUI BO3pacT
28,4 rona) ¢ LeIbl0 U3yYeHUS peaKuuu OpraHu3Ma ye-
JIOBEKA Ha JO3MPOBAHHYID (M3MUYECKYI HarpysKy, co-
1acHO XenbCUHCKON Aeknapauuu. Perucrpauus mapa-
MEeTPOB cumnamuueckoil HepsHotl cucmemst (CUM) u na-
pacumnamuueckotii HepeHoti cucmemst (IIAP) mpousBogu-
Jlach B TEYEHUM 5 MMHYT, CUJsS, C MIOMOIIBIO armapara
«Anokc-01». [ KaskAOTO MCIIBITYEMOTO HaOJIofeHMs
MOBTOPSIMCH 110 15 pa3 u 15 pa3 y 9TOro ke UCIIbITye-
Moro peructpupoBanuch napamerpsl CCC mociie mo3u-
pOBaHHOI Harpy3ku (30 nmpyucenaHuit 3a 1 MUHYTY).

[TosyueHHbIe BBIOOPKU Xi(t) CPABHMBAINCH B BUIE
MaTpuly, MapHbIX CPaBHEHMI U B 3TUX MaTpUlax Haxo-
IUIUCh umciaa k map Bbi6opok KU, KoTopbie (3T IBe)
MOSKHO ObIIO OTHECTU K OJHOJ reHepajbHOi COBOKYII-
HocTH. B uTore 6but0 monyueno 15 marpun ayns KU mo
Harpy3ku u 15 marpun, KU mocie mo3mMpoBaHHOI Ha-
rpy3ku. IomyueHHble BbIGOPKM k mast KV u 3HaueHus
CUM wu ITTAP cpaBHMBaINUCh OO HArpy3ku M IOCJIe Ha-
rpy3ku. AHanu3 peakuuyu CCC Ha JO3MPOBaHHYK Ha-
TPY3KY MPOM3BOAMIICS I10 MTapaMeTpaM K U 10 3HaUeHMU-
ssm CUIM u ITAP, uyto siBnsieTcst ocHoBoit TXC [10, 13-15].

PesynbTaTsl M X 00CykaeHue. Cpasy OTMETUM,
YTO y GOJIBIIMHCTBA UCIBITYeMbIX HAO/II0aeTCs BbIpa-
>)KeHHasl IapacMMIIaTOTOHUSI, KOTOpasi OOKa3bIBAeTCsI
OONMBIIMMM 3HaUeHMSIMM MokasaTess ITAP Haj mokasa-
TeseM CUM. ToJMbKO y 2-X UCIBITYeMbIX Hab/II0maeTcst
KpaTHoe mpeBbilieHie CYIM Hap TTIAP (B 2 u 6oree pa3s)
B CIIOKOVHOM COCTOSIHUM. Y 4-X UCHBITYeMBbIX Mbl /Me-
eM IIOYTM paBHble 3HaueHMs] 3TUX IoKasareneit (7-6
wmm 9-11 Hanpumep). OcTanbHble 9 UCHBITYEMBIX MBbI
OTHOCMM K BBIPaKEHHBIM IMapacuMmaToToHukam. O6-
1Me pes3yyabTaThl MO STUMM ABYM [apamMeTpaM BereTa-
TUBHOJ HEPBHOIM CUCTEMbI IpeAcTaBieHa B Tabm. 1.
3mech ke TpeICTaBIeHbl ¥ CBOAHbBIE JaHHBIE 110 Kapouo-
uHmepsanam (NN).

113

Ne 2 -P.112-115

Tabnuya 1

HHTerpanbHbie M BpeMeHHbIe IT0Ka3aTe/ I peryIsauumn
CepAeYHO-COCYAUCTONM CHCTEMBI CO CTOPOHBI BereTaTuB-
HOJ HePBHO CUCTEMBI Y IPYIIILI AEBYIIEK A0 U Ioc/Ie
¢dusnyeckoit Harpysku (n=15)

JIo Harpy3Kku ITocne Harpysku
NN, | CUM, | AP, [ NN, | cuM, | AP,
N? /it
mc | ye. | ye [ mc| ye | ye.
1 629 2 13 | 619 2 13
2 718 3 14 | 749 2 16
3 699 3 11 | 677 5 25
4 759 1 19 | 743 1 18
5 630 3 14 | 618 4 10
6 640 7 6 |[624] 15 5
7 850 1 15 | 873 1 20
8 620 9 11 | 638 8 5
9 688 3 8 733 2 14
10 726 2 14 | 742 1 16
11 640 4 8 583 9 4
12 564 7 5 562 10 5
13 546 8 6 569 [ 11 3
14 531 15 2 557 7 7
15 728 12 6 776 | 13 6
X cp. 665 5 10 | 671 6 11
D 738 18 22 | 885 22 47
p 0,363 | 0,351 | 0,556
(kp. BunkokcoHa)

W3 Tabn. 1 ciaemyeT, uTO Ho3MpoBaHHas usuue-
CKasl Harpyska yBeJn4muia YMUCJIO0 CUMMIIATOTOHMUKOB (OT
2-X YeJIOBEK B CIIOKOMTHOM COCTOSIHMM JI0 5 UesIoBeK 1o-
cne Harpysku). [IpM 3TOM HECKOAbKO YMEHBIIWIOCHh
YlCI0 HOPMOTOHMKOB 110 JaHHbIM KU (Bcero 2 yesoBe-
Ka: 7-7 u 8-5). B 1jesioM, 1oc/ie Harpy3Ky Mbl TTOTYIMITU
o6I1lee YMCI0 CMMITATOTOHMKOB M HOPMOTOHMKOB UYTh
6osbllle, yeM B Tokoe (6bUIO 6 uejoBeK (2+4), cTajio
7 yenoBex (5+2)). CimenoBaTenbHO, MAapacMMIIATOTOHMS
npeobjagaeT gaxke IOCae OO3MPOBAHHONM (U3nUecKoit
Harpysku (B Hauaje ImapacMMIIaTOTOHMKOB GbUTO 9 uye-
JIOBEK, a 1ocie 30-Tu mpucegaHuit ux cTaao 8 yenoBek).

Bce 3TO roBOpUT O BhIPaKEHHOV MapacMMIIaTOTO-
Hun y xxuteneit Cesepa P® (I0rper). OTmMeTum, 4TO B
Hanreit rpymrme 14-i u 15-71 MCIbITYyeMble TepUoguUe-
CKM 3aHMMAIOTCS (HU3MUYEeCcKoii HArpysKoii (Mo paboTe).
ITosTOMY OHM U UCXOLHO OBLIM MPeCTABAEHbI KaK CUM-
natoToHuku. IIpu 3Tom HOpMOTOHUMKM (12-71 U 13-
VICIIBITyeMbl€) 1eMOHCTPUPYIOT BbIpaXKeHHYI0 CMMIIaTO-
TOHMUIO TTOCJIe JO3UPOBAHHOM (PM3MUECKOI HATPY3KN.

Anann3 napametrpoB K/ B pamMKax CTaTUCTUKU IO
BCeli rpynme nokasan, uto KU B 1eioM M3MeHUIUCh B
CTOPOHY YMEHbIIeHUs] AJIUTEbHOCTHU [1JIs1 BbIpa)KeHHBIX
napacUMMIIaTOTOHMKOB. OmHAaKO, CUMHIATOTOHUKU U
HOPMOTOHMKM He J@éMOHCTPUPYIOT TaKyl0 YeTKYI Kap-
TUHY. B 1leJIoM ypoBeHb IOKa3saTesneli napacumIIaToTo-
HUM Jaxke HECKOJIBKO BbIPOC IO IPyTIIe B LeJ0M.

Bonee BbIpasuTesnbHas KapTMHA HAGIIOMAETCS IO
napameTtpaM KA mjis Bceit rpymnmbl 06c/ieyeMbIX 10 U
Tocjae AO03MPOBAHHOV HAarpys3ku. [eiiCTBUTENBHO, YTO
XapaKTePHO JJ151 BCeil TPyIIIbl JEMOHCTPUPYETCS B BUIe
TUIIOBOJ KapTUHBI NoBefeHus mnowmwanu KA y omHoro
VICIIBITYyeMOro (CM. PUCYHOK). OueBMIHO, YTO TMOC/Ie
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Harpysku y ucnsityemoro ['OA noutu B 2 pa3a Bo3pocia
mwiomans Sz (S2=0,255%10° y.e. mocae Harpy3Kku) B CpaB-
Herauu S; (S=0,119x10°¢ y.e. o Harpy3km). ITomo6Has
3aKOHOMEPHOCTh HaGI0AeTcs MOUYTH Y BCeX ([0 U To-
CJle Harpy3Ku) MCOBITYyEMbIX. DTO HAIJISAHO IpeacTaB-
JIEHO B TabJI. 2, TAEe UMEIOTCS CpelHVe 3HAUeHUs <S;>=
0,065x10° y.e. mo Harpy3Ku (AJs1 BceX 15-Tu UenoBeK) U
cpenHss mwomanb <S:>= 0,091x10° y.e. mocie Harpy3Ku
[T BCet TpyTinbl. [Ipy 3TOM y HEKOTOPBIX UCITBITYEMBbIX
BCe-Taku MMeeM MHBEPCHYIO0 3aBUCUMMOCTb (IUIOLIAAb
KA HecKoJbKO YMEHbBIIWIACh MOC/Ie HAarpy3Ku, UTO Xa-
PaKTEepHO [JISl CIIOPTCMEHOB).

Tabnuya 2

3HaueHMe IUIOLaAel S KBa3uaTTPaKTOpPOB
Ajs1 KapayonHTepBanos (KU) rpynnsl geBynex

JleByIIKky
Jlo Harpy3ku | Ilocse Harpysku
Sx10° y.e. S§x10°, y.e.
1 0,081 0,185
2 0,083 0,070
3 0,041 0,140
4 0,119 0,255
5 0,066 0,046
6 0,014 0,046
7 0,181 0,112
8 0,058 0,034
9 0,106 0,133
10 0,074 0,160
11 0,039 0,032
12 0,025 0,037
13 0,018 0,022
14 0,013 0,039
15 0,062 0,059
X cp. 0,065 0,091
D 0,002 0,005
p (Kp. BUIKOKCOHA) 0,125

[MosyueHHbIE Pe3yJbTAThl ITOKA3bIBAIOT CUIBHYIO
HEOOHOPONHOCTh (Tabm. 1, 2) rpymmbl TeM Oosee, 4TO
KaKOblii MHAMBUAYYM HE MOXET JeMOHCTPUPOBATH CBOIO
YCTOMYMBOCTb BHIOOPOK. OUEBMIHO, UTO peaKklys Ha Ha-
IPY3Ky Y K&XIOTO MCIBITYEMOTO MHAVBUAYAJIbHA U 3TO
TpebyeT oueHb CEpbe3HOr0 OTHOIIEHWS TIPU TIepexoie Ha
VHIVBUAYATU3UPOBAHHYIO MEIUUMHY (IJIS KasKIOro MC-
NbITyeMoro csou napamerpsl CUM, ITAP 1 KA).

XM
$;=0.119¥10°, y.e.

XM
5,=0.255%10°, y.e.

Puc. ®a3oBbie IOPTPETHI TapaMeTPOB KBA3UATTPAKTOPOB (S)
s kapanouHTtepsanos (KU) ucneityemoit T'OA: A — no dmsu-
YyecKoit Harpysku; B — rocie Harpysku

3akiouyenne. BhITIoJTHEHHbIE MCCIeIOBaHMUS TOf-
BOIST HAC K TIOCTAHOBKE HOBOJi, 0C000II IPOOGIEMbI B
usmonorMM 1 9KOMIOTUY UesToBeKa U B MeIuiiuHe (TIpu
HasHaueHUM JIeueOHOI QU3KYIBTYPbl MPU pPasIMUHbIX
3a60eBaHusIX). SIKO6bI OMMHAKOBBIE (IO IOy, BO3PACTY
M T.A.) UCIBITyeMble MOTYT CYLIECTBEHHO pa3indaTbCs
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CTaTUCTUYECKN. Bosiee TOTO, OAVH U TOT K€ UCIIBITYeMBbIit
MOXXET AE€MOHCTPUPOBATH KaIeiIOCKOIN CTaTUCTUYECKUX
dbyukumit mapamerpos CUM u ITAP, HO Ipu 9TOM  OH
6yIeT HaXOIUThCS B OMHOM, He3MEHHOM TOMeoCTase.

Cratuctuueckasi o6pab6otka maHHbiXx CUIM u ITAP
He JJaeT YeTKYIO0 U BbIPDAKEHHYIO NVHAMUKY OBeIeHMs
3TUX MMapaMeTpPOB Y UCIBITYEMBIX IOc/e Harpysku. Ofi-
HaKo, IapaMeTpbl ICeB0aTTPAKTOPOB, HaIpuMep, AJist
KapAVOVHTEPBAJIOB JAIOT YETKYIO CTATUCTUYECKYIO Kap-
TUHY yBenuueHus twiowaan KA mocie Harpysku. 3TO
XapaKTepHO [Ji1 GOJbIIMHCTBA JXuUTeneit PO, koTopbie
He 3aHMMAIOTCSl CIIOPTOM M IIPOKMBAIOT IJIUTENIbHOE
Bpems Ha CeBepe PO.

Pa6oma svinonnena npu noddepxcke epanma PO®U N218-07-00161 A
«Paspabomxa bMuciumensHol cucmemsl MOHUMOPUH2A U MOOEUPOBAHUS
napamempoe opzarusma xumeneii Cesepa P®»
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VIK: 61 DOI: 10.24411/1609-2163-2020-16667
MEIUIIUHCKAS KUBEPHETUKA Y1 BUO®U3UKA C ITO3UIINI OBIIENl TEOPUU CUCTEM
M.A. ®UJIATOB, {.H. HYBAJIBIIEBA, JK.A. OPA3BAEBA, K.A. AOAHEBIY
BY BO XMAO-IOzput «Cypzymckuii 2ocydapcmeeHHblll yHusepcumemy, ya. Jlenuna, 0. 1, Cypeym, 628400, Poccus

AnHOTanys. AKTMBHOe pa3BuTHe 061l Teopuu cucteM B 20-M BeKe CyLIeCTBEHHO 3aMeII0Ch 3a mociaegHue 20-30 ynet. Hay-
Ka IMepelnia Ha ypoBeHb MOJIEKYI I aTOMOB, T/ie CUCTEMHbIE IIPUHIMITBI He 0ueHb 3 (eKTUBHBI. B UTOTE MbI OTOILIM OT IBYX IIaBHBIX
CUCTEMHBIX NMPUHIMUIIOB: IMHAMMKA TTOBEJEHNSI OTAETbHOTO 3JIEMEHTa CUCTEMbI HE MMEeT 3HAUEeHMS M CUCTEMbI 06JIaAI0T CIOKHO-
cteio. Iens uccnedosanusn. CosnaHyue HOBOTO TOHVMAHMUS CUCTEMBI U 6a30BBIX MIPUHLIMIIOB OPTaHM3AMM CUCTEM B paMKax pas3paba-
THIBA€MOJi HOBOIl TeOpuM Xxaoca-camoopranusanuu. Mamepuanst u Memodst ucciedosarusi. ViccienoBaHus TPOBOAVIIACE C TPYTIIION
My>xunH (15 uenosex). Mcronb30oBainch mapaMeTpbl HEPBHO-MbBILIEYHOM CUCTEMBI (TPEMOPOTPAMMBbI) U CEPAEUHO-COCYOUCTON CUCTE-
MbI (KapaAnouHTepBasbl). CTpOUIMCH MaTPUIIbI TAPHBIX CPaBHEHMI BHIOGOPOK 3THX [TapameTpoB. Pe3yasmamst u ux o6cysxcdeHue. Boi-
JIM TIOJTyYeHbI CXOAHble NaHHbIE /JI1 HEPBHO-MBILIEYHON U CepIeYHO-COCYAMCTON CUCTeM IIPU PerucTpaumuy napameTpoB y OZHOTO
MCIBITYEMOTO (B HEM3MEHHOM romeocrase). Yucso k; map BbIGOPOK TPEMOPOTPaMM, KOTOPbIE MMEIOT OGIIYI0 TeHEPATbHYI0 COBOKYII-
HOCTb, MeHbIIIe uMcia k2 map BbIGOPOK KapIVMOMHTEPBAJIOB, T.€. CepAlie paboTaeT MeHee XaOTUYHO, YeM HEPBHO-MbIIIEYHAs CUCTEMA.
3akntoueHue. B paMKkax 3TOil HOBOJ TE€OpUM PACKPBIBAETCS MOHSATME CIOKHOCTU M BBOIAMUTCSI HOBBIII KOMIApPTMEHTHO-K/IaCTEepPHbIN
MPUHIIUIT OPTraHU3alMK CUCTEM. JTYU [IBA HOBBIX MOHSTHUS OTKPBIBAIOT HOBBIE MEPCIEKTUBBI B Pa3BUTUM OOIIEN TEOpUM CUCTEM U ee
MpUMeHEHUS B MEJULIMHCKOI KubepHeTHKe U 61odu3MKe CIOKHBIX cucTeM. J[aeTcsl HOBOe TTOHMMAaHMe U CaMOii TEOPUM CUCTEM, KO-
Topoe 6a3upyeTcs Ha 0co60it cnoxxkHOCTU (3 derTe EcbkoBa-3MHUYEHKO) ¥ BOCCTAHOBJIEHMST 6a30BOr0 MIPUHIUIIA TEOPUU CUCTEM (OAVH
3/IeMEHT He OIIpeJieNsieT CUCTEMY).

KiroueBbie ¢jIoBa: Xaoc, CJIOKHOCTD, 3¢dekT EcbkoBa-3MHUEHKO, 6110dhM3MKa.

SYSTEMS THEORY: MEDICAL CYBERNETICS AND BIOPHYSICS
M.A. FILATOV, Ya.N. NUVALTSEVA, J.A. ORAZBAEVA, K.A. AFANEVICH
Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia

Abstract. The active development of the general theory of systems in the 20th century has slowed significantly over the past 20-30
years. Science has moved to the level of molecules and atoms, where systemic principles are not very effective. As a result, we moved away
from two main system principles: the dynamics of the behavior of an individual element of the system does not matter and the systems are
complex. The research purpose was a creation of a new understanding of the system and basic principles of organization of systems within
the framework of a new theory of chaos-self-organization being developed. Materials and methods. Studies were conducted with a group
of men (15 people). The parameters of the neuromuscular system (tremorograms) and the cardiovascular system (cardiointervals) were
used. Matrices of pairwise comparisons of samples of these parameters were constructed. Results. Similar data were obtained for the neu-
romuscular and cardiovascular systems when recording parameters from one subject (in constant homeostasis). The number k; pairs of
samples of tremorograms that have a common population is less than the number k. pairs of samples of cardio intervals, i.e. the heart
works less randomly than the neuromuscular system. Conclusion. In the framework of this new theory, the concept of complexity is re-
vealed and a new compartment-cluster principle of organization of systems is introduced. These two new concepts open up new perspec-
tives in the development of the general theory of systems and its application in medical cybernetics and biophysics of complex systems. A
new understanding is given of the theory of systems itself, which is based on particular complexity (the effect of Eskov-Zinchenko) and the
restoration of the basic principle of system theory (one element does not determine the system).

Keywords: chaos, complexity, the effect of Eskov-Zinchenko, biophysics.

BBegenue. I[lociie akTMBHOM pabOThl HaAy4YHOI COLIMA/IbHBIX CUCTEM, TO MbI ObI TOUYHO MTPOTHO3MPOBAIA
mKosbel JI. ®oH BepranaHdu B 061acTV MOCTPOEHUS 6ymyiiee yenoBeuecTBa. OMHAKO, /IS Pa3BUTUS COIMY-
obueti meopuu cucmem (OTC) mbl B KoHIle 20-TO Beka MOB MbI Jake HEe MOXeM 06ecleunTh KPaTKOCPOUHBIN
CyLIeCTBEHHO 3aTopMo3unu pa3sutue camoit OTC. Ile- nporHo3s (BcrioMHuM pacnag CCCP [12-14]).
peiifist Ha MOJIEKYJ/ISIPHbI YPOBEHb, MeIULIMHA U 610J10- J1s1 TaKuX CJIOKHBIX (XaOTUUYECKUX) CUCTEM Ceityac
IMs TepelliM K MPOCTbIM PeryasTOPHBIM CxeMaM Ha cozgaetcst meopusi xaoca-camoopzeanusayuu (TXC), B
YPOBHE MOJIEKYJ ¥ aTOMOB. B 3TMX cxeMax >KeCTKO BbI- KOTOpO# Xaoc (HeoIpeaeJeHHOCTb OYAyIlero) mrpaer
CTYyNaT IPUUMHHO-CeICTBEHHbIE CBSI3U, UTO SIBJISIETCS [JIaBHYIO posib. OTMeTuM, 4To xaoc B TXC umeet ocoboe
3aBepIIAIOIIMM 3TAllOM DPasBUTUSL  0emepMUHUCICKO- oIpefiejieHMe, KOTOpOe OTIIMYHO OT Xaoca B Teopumu
cmoxacmuueckoti Hayku (JJCH). ITpenckasbiBaTh IoBefe- JlopeHlla (IeTepMMHMPOBaHHBI Xaoc). B puHamuue-
HME MOJIEKYJSIPHBbIX cucTem ¢ no3uiuiit OTC moBOABHO ckoM xaoce JlopeH1ia Mbl MMeeM paBHOMEpPHOE pacIipe-
POCTO (HAXOASITCSI YPaBHEHUSI WIM CTaTUCTUUYECKUe neneHue (MHBApMAHTHOCTb Mep), UYTO OTCYTCTBYeT B
dyaxkumum pacrpegenenus f(x)) [1-3]. cratuctuueckom xaoce TXC [8-15].

B JICH HacTos1ee 1 npouuioe BausieT (M onpene- YTo Takoe CJIOKHbIEe cucTeMbl ¢ mosunuii JCH.
JigeT) Gymyliee COCTOSIHME JTH060i CUCTEMBbI. DTO OTHO- Tpaguuyonso B ICH n OTC mog, C/1I0KHOCTBIO ITIOHMMAa-
CUTCSI U K TIPUPOLHBIM CUCTEMAaM U K CJIOXKHBIM, COLM- 10T ceifyac ABa MPUHLUIIA OpPraHU3aluKu CUCTeMbl. Bo-
anbHbIM cuctemam. Eciu 661 ICH pa6oTtana B 061acT MepBbIX, CJIOKHbIE CUCTEMBI MOTYT MMETb Mepapxuye-
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CKYI0 (CTPYKTYpPHAas CJIOKHOCTb) CUCTEMY OpPTaHM3aiuu.
B kubepHeTHKe TaKue CUCTEMbI MMEIOT OTPUIlATEIbHbIE
obpaTHbIe CBSI3U, a B cuHepreTuke H. Haken Ha 1-e me-
CTO BBIIBUTAIOTCS MOJIOXKUTENIbHbIE O6paTHbIE CBSI3M [4-
7]. Tonbko B «Texktonormn» A.A. bormaHoBa (kKoHer, 19-
ro u Hauayo 20-ro BeKOB) 00a 3TUX TUIIA CBSI3€il Urpaamn
Ha paBHbIX [1] B pabore cucTeMm.

Hamomuum, uTo A.A. BorgaHoB ObLT HIEPBBIM yue-
HBIM, KOTOpBIIi cHOPMYAUPOBA OCHOBHbIE THUIIbI CUC-
TeM (3amoinro a0 pa6ot JI. ®oH Bepranandu B ero OTC).
Ipomwio Gosmee 60-Tu jeT mociae 3TuX paboT, KOrma
LR. Prigogine Havan (oOpMYJIMpPOBAThb MepMOOUHAMUKY
HepasHosecHblx cucmem (THC), B KOTOpPOi1 0CO6GYIO POIb
OH OTBOOWJI AVICCUIIATUMBHBIM CUCTeMaM. VIMeHHO nuc-
CUTIaTMBHbBIE CUCTEMbI Hambojiee MIMPOKO PacIIpoCTpa-
HEHBbI B XMBBIX CUCTeMaxX (WIM OTKPBITBIX CUCTEMAxX C
nuccunaunmeir) [12-15].

OueBUIHO, YTO AVICCUIIATUBHBIE CUCTEMBI — 3TO
CUCTEMBI C OTPULIATEIbHBIMM 3JIeMeHTaMM B IpaBoit
yacTu ypaBHeHUlt. DakTMUeCKM, 3TO 03HAYAET, YTO OHU
TOXe IPeJCTaBJISI0T OTPULIATENIbHbIE CBSI3M, HO TOJIBKO
He MeXAy 3JIeMeHTaMM, a MeXIy MUCCaelyeMOil CUCTe-
MO M OKpyskarouieii cpenoii. YenoBek — 3TO OTKPbITast
IVCCUTIATUBHAS CUCTEMA, HO OH (YesI0BeK) MOXKeT HaKa-
MBaTh MHGpoOpMaIMio (0 MpeabIoyLIIMX Ipolreccax u
co6bITHsX) [1,11] u oty uHdopMalmio OH UCTIONb3YET B
CBOMX LIeJISIX.

Huccunauusi (M HakoIuieHue MHbOpMauum) — 3T
[JIaBHasl XapaKTepPUCTUKA JII000I KMBOI CUCTEMBI, UTO
TposiBiIsieTcs B pedyiekcuy Ha IpOTeKaloliye MpoLecchl
(KaK BHYTpM OpraHMsMa, Tak U B OKpYyXKalolllel cpepe).
Ho >xuBble cucTeMbl He TOJBKO 3TUM XapaKTepu3ylTcs,
Y HUX eCTb YHUBEpCaJIbHOEe CBOJCTBO — HeOIpeJeJieH-
HOCTb B COCTOSIHMM, KOTOpasi MOpokAaeT HempeacKa-
3yeMOCTb GYIyIero. 3To JIEKUT B OCHOBE U BCeil HOBOI1
TXC, rge xaoc nmpuHUMaeT 0coboe 3HaUYeHMe (B TaKUX
IMCCUTIATUBHBIX cucTeMax) [9-13,15].

OtmeTtum, uTto Bcsi JICH ocHOBaHa Ha mpezckasye-
MOCTY ¥ ToBTOpsieMocTy. Eciiv Gyayliee CUCTEMbI He
MpencKasyemMo, a Jio6oi mpolecc ¢ CUCTEMO HeBO3-
MOXXHO JIBa pa3a IOBTOPUTH, TO Takue cuctemsl P. [TeH-
POY3 OTHOCWJI K OCOBBIM (IPYTMM) CUCTEMAaM, KOTODbIE
coBpemeHHass Hayka (IICH) He m3syuaert. [Ipemckasye-
mocThb B [ICH umeeT gBa TUMa: eTePMUHUCTCKU TIPeJ-
CKasyeMble CUCTeMBbI U CTOXacTu4yecku. B nmetepmMuHM3-
Me Oyayliee IpeacKasbIBaeTCsl M0 TOYKU B (ha3080M
npocmpancmee cocmosiHust (PIIC) BeKTOpa CUCTEMBI B
BUme X=X(t)=(X1,X2...Xm)T, 30ecb X(t) omuchIBaeT r060€
coctosiune cuctemsl B @IIC. B cToxacTuke Mbl MOKEM
MPeICKa3bIBaTh CTOXACTUUECKYI0 (GYHKIMIO pacrpee-
JeHust f(x) ecau 6GuocucTemMa He u3MeHsiercs [12].

B uesiom, 8 ICH MBI MOkeM MOBTOPSITh TTPOMU3BOJIb-
HO U HavaJbHOEe COCTOSTHME X(tx) U f(x) Iyt mo6oii cucre-
MbI. OTHAKO 17151 GMOCHCTEM TaKoe HEBO3MOXKHO [8].

Heonpenenennocts 1-ro n 20-ro Tunos B TXC.
IOna CTT-complexity (o ompenenenno W.Weaver) mbl
He MOJKeM OIpeessaTh Oyayiiee B Bue X(t) u f(x), ecn
MBI 3HaeM IIPOLUIOe U HacTosllee. byayiee B paMkax
netepmuHu3Ma u croxactuku najasgs CTT HeBO3MOKHO
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omnpenenuThb. bosee Toro, B pamkax agpexma Ecvkosa-
BuHuexko (JE3) MbI TOKa3bIBaeM HEBO3MOXKHOCTH OTIpe-
IeMUTh (CIPOTHO3MPOBATD) CJIEAYIONIYI0O BBIGOPKY JIIO-
60r0 KOMITOHEHTA X; BCETO0 BEKTOPa COCTOSTHMUS O6MOCHC-
TeMbl  x=X(t)=(X1,X2,...Xm)T. B TXC pmnst CTT TepsieTcst
CMBIC/T CTAllMOHAPHOTO COCTOSTHUSI OMOCUCTEMBI, T.K.
nmob6ast clIoXKHas 6MocKucTeMa HaxXOOUTCS B HEIMPepbIB-
HOM CTaTUCTMUEeCKOM Xaoce. Kak Torma ommchiBaTh Ta-
kue CTT B pamkax Tpaguumonsoit OTC u ICH?
Otrmerum, uto B OTC cyiiecTByOT 6a30Bbie MPUH-
LIMTIBI, TIaBHBINA U3 KOTOPBIX: AMHAMMKA MTOBEAEHUS OT-
JIeJIbHOTO 3JIEMEHTA CUCTEMbI (HeiipoHa, MUO(GUOPUILIbI,
reraToLMTa) He OmpefensieT TMHAMUKY BCEl CUCTEMBbI
(Bceit HeiipoceTy Mmo3ra — HCM, MbIlIbI, TTIeYeHn, PYro-
ro opraHa). Ceiiuac Mbl MepellIM HAa MOJEKYJISIPHBIA U
KJIETOUHBI YPOBEHDb B GMOMEIUIIMHE, TOe 3TO MPUHIAII
HMKaK He yuyuThiBaeTcs. PakTMyecky, Mbl OTOLUIA OT
OTC. Ho nipu 3Tom TXC mo6aBisieT HEOpe1eJIEHHOCTD B
pabote /10607 6MOCUCTEMBI, KOTa BBOIUTCS TOHSATHE
HeoIpeneeHHocTel 1-ro u 2-ro tmmos [10,12].

Tabnuya 1

MaTpuiia mnapHoOro cpaBHeHUsI TPeMOPOrpaMm
ucnbiTyemoro KUT' (6e3 Harpysku, 4M1c/Io MOBTOPOB n=15),
MCIIO/Ib30BAJICA KpuTepuii Bunkokcona
(3uaunmocTtb p<0,05, unciao coBnageunii k;=3)

1]2]3]4]5]6]7]8]910]11]12]13]14]15

0,00]0,00[0,00[0, 18]0,00]0,00[0,00[0,00[0,00]0,00[0,00[0,00]0,00[0,00)
0,00[0,00[0,00]0,00]0,00[0,00[0,00]0,00[0,00[0,00[0,00]0,00/0,00]
0,00[0,00]0,00[0,00[0,00[0,00[0,00]0,00]0,00]0,00[0,00]0,00
0,00]0,00]0,00]0,00[0,00[0,00[0,00[0,00[0,00]0,00/0,00]
0,00(0,00[0,00[0,00[0,00[0,00[0,00[0,00]0,00/0,00]
0,00[0,00[0,00[0,00[0, 14[0,00[0,00]0,00[0,00)
0,00[0,000,00[0,00[0,00[0,00[0,00[0,00]
0,00[0,00[0,00[0,00[0,00[0,00[0,00)
0,00[0,00[0,00[0,00[0,00[0,00]
0,00]0,00]0,00[0,00[0,00
0,000,07]0,00[0,00
0,00[0,000,00)
0,00[0,00
0,00)

0,00
0,000,00
0,00(0,00[0,00
0,18[0,00(0,00[0,00
0,00(0,00/0,00[0,00[0,00
0,000,00[0,00[0,00[0,00[0,00
0,000,00/0,00[0,00[0,00[0,00[0,00
0,000,00/0,00[0,00[0,00[0,00[0,00[0,00
10{0,00]0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00
11]0,00]0,00[0,00[0,00[0,000, 14/0,00[0,00[0,00[0,00)
12/0,00]0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00]0,00
13]0,00[0,00[0,00[0,000,00[0,00[0,00[0,00]0,00]0,00[0,07[0,00
14]0,00[0,00[0,00[0,000,00[0,00[0,00[0,00]0,00]0,00[0,00[0,00/0,00]
15[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00/0,00[0,00[0,00[0,00[0,00

[e=] B Ko)Y (951 IF-N RO ] B S) o

el

HanomMHuM, 4TO Heollpene/IeHHOCTDb 2-T0 TUIIa Ha-
6JTI0/IaeTCs 10 BCEM TIapaMeTpaM JI000i GyHKYUOHAb-
Holi cucmemst opeaHusma (®CO) 4denoBeka, KOrga MbI
CpaBHMBAEM BBIOOPKM Xi, IIONyYEHHbBIE OT OJHOTO U TOTO
5Ke UCITBITYeMOTO (B €r0 HeM3MeHHOM romeocTase) [5-9].
9T10 cocTasisieT ocHOBY JE3 M nerko geMoHCTpUpyeTcs
IIpY COCTaBJIEHMM MAaTpPWUI] MapHBIX CpPaBHEHMIT BBIOO-
pok. [TokaxkeM 3TO Ha ABYX XapaKTepHBIX Tabnuiax. B
Tabsn. 1 Mbl pernctpupoBanu mpemopozpammsl (TMI) y
OHOTO M TOXe MCIbITyeMoro 15 pas mompsii U momiy-
YeHHbIe BHIOOPKM TOMAPHO CPAaBHUBAIMU (MCIIOIb30BA-
csl KpuTepuit BusikokcoHa P).

Kak BugHO 13 Ta6s1. 1 n3 105 pasHbIX Iap CpaBHEHUS
TONBKO (K;=3) TpM Taphbl MOKa3aau OOIIYI0 reHepaTbHYIO
COBOKYITHOCTb (HO MBI ¥IM€eM IIpY 3TOM TPU pasHble re-
HepasbHble COBOKYIHOCTM). OcTanbHble 102 mapsl cTaTh-
CTUYecKMe He COBIMagaioT, i1 Hux p<0,05 (oHM He uMe-
10T OGIIYI0 TeHepaIbHYI0 COBOKYITHOCTh). DTO JOKa3bIBa-
eT CTaTUCTUYeCKMii Xaoc B GU3MOIOTUM  HEPEHO-
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Mmolweyroti cucmemst (HMC) [2,8,11,14].

CxofHble JaHHbIE Mbl TOJyYaeM U IJIST cepoeuHo-
cocyducmotii cucmemst (CCC). Ec/iv y OIHOTO UCITBITYEMO-
ro (B HeM3MEHHOM TIOMEOCTa3e) 3aperucTpUpoBaTh
15 BI6OpOK Kapduourmepsanos (KN) u 3aTeM ux cpas-
HUTh, TO MOJYUYUM TUIIMUYHYIO MaTpuily (Tabm. 2). 3mech
k2=10, uTo Gosbiiie k=3, T.e. cepiile paboTaeT MeHee
xaotTuyHo yeM HMC. OpHako 3TO TOXe KpaliHe Majoe
3HaueHue (Tabi. 2), T.K. gos xaoca 6omee 90% (tabi. 1).

Tabauya 2

MaTpuiia napHoro cpaBHeHNs1 KapJ¥OVHTEPBaIOB
ucnbiTyemoro KUT (6e3 Harpysku, 41c/io IIOBTOPOB n=15),
VICTIO/IB30BAJICSI KpUTepuit BUIKOKCcOHa (3HAYMMOCTh
p<0,05, uncio copnagenmii k2=10)

1123|4567 [8]9]10]11]12[13[14]15

0,00]0,00[0,00[0,00]0,000,00[0,00]0,00[0,00[0,00/0,00[0,00]0,00[0,00]

0,00 |0,00[0,00]0,00{0,00[0,00[0,00]0,00[0,00[0,00[0,00[0,00]0, 19[0,00]

0,00[0,00 _ |0,00/0,00/0,00]0,61|0,00[0,02[0,00[0,00[0,00]0,61[0,00[0,00]

0,00[0,00[0,00 |0,00/0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00]

0,00[0,00[0,000,00] _[0,84]0,00[0,04/0,00[0,00[0,04/0, 10[0,00]0,000,00]

0,00[0,00[0,00[0,00/0,84] _ |0,00[0,08[0,00[0,00]0,03[0,20[0,00/0,00[0,00]

0,000,000,61]0,00/0,00{0,00] _ |0,00[0,06[0,00[0,00/0,000,57[0,00[0,00]

(o] BN Ko)N 1951 IU°N) JON] § S F Foon

0,00[0,00[0,00[0,00]0,04/0,08]0,00]  0,00[0,00[0,00/0,43]0,00]0,00[0,00]

910,00]0,00[0,02[0,00]0,00[0,000,06[0,00] _ |0,00[0,00/0,000,02[0,00[0,00]

10]0,00]0,00[0,00]0,00[0,00]0,00[0,00]0,00[0,00] ]0,00]0,00[0,00[0,00/0,00]

11]0,00]0,00[0,00]0,00[0,04]0,03]0,00]0,00[0,00[0,00 [0,00[0,00[0,00/0,00]

12/0,00[0,00[0,00]0,00/0, 10[0,20]0,00]0,43[0,00[0,000,00][0,00[0,00[0,00

13/0,00[0,00[0,61[0,00[0,00[0,00[0,57[0,00[0,02[0,00[0,00[0,00] [0,00[0,00

14]0,00[0,19]0,00[0,00[0,00[0,00[0,00[0,00[0,00]0,00[0,00[0,000,00] 0,00

15[0,00]0,00]0,00{0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00[0,00]0,00

Y HMC 1 CCC paboTamT B XaOTMYECKUX PEXMMAX,
IOJsI CTOXaCTMKM KpaliHe Maja UM 3TO OrpaHUYMBaeT
JalbHelIe BO3MOXKHOCTY IIPMMEHEHNS] CTOXaCTUKY B
OTC. Tpebyetcs co3manue HOoBoit OTC, B KOTOPOIt Xaoc
CTT (KUBBIX cHCTeM) O6bUT 6bI 6A30BBIM CBOMICTBOM [4-7].
HoBas OTC 6ymeT OXBaTbIBaTh U SKUBbIE CUCTEMBI, MO-
Ienu KOTopbiX B pamkax [JCH Temepb yke 6ecrioyne3Hbl
(OHU MMEIOT UCTOPUYECKMIA, PA30BBIN XapaKTep).

Ins CTT-complexity, kak poka3biBaeT HoBass TXC,
XapaKTepHa He TOJIbKO HeOollpeelIeHHOCTb 2-T0 TUIa (B
Buge JE3), HO U HeompeleJleHHOCTh 1-ro Tuma, Koraa
CTAaTUCTMUKA TOKAa3bIBa€T OTCYTCTBUE PA3INUMUI MEXKAY
BBIOOPKAMM X; BEKTOpPA COCTOSTHMSI GMOCUCTEMBI X(1), a
TXC pokasbiBaeT pasinuus B cocTosiHmsIx CTT. Xapak-
TepHO, UTO [JISI PAaCKpBbITUSI HeOIpeneleHHOCTU 1-To
TUIIA Cejiyac IMpPUMEHsIeEM UCKYCCIMEEHHble HelipOHHbIe
cemu (MHC), koTopble pabOTAIOT B TPEX OCOOBIX PEXKU-
max [1,4,10,12].

Ot pexxumsl cienyiot u3 TXC, B KOTOpO¥ MbI J0-
Kasajy Hajly4yye xaoca B l1apaMeTpax Xi, HaInuyye MHO-
TOKpaTHBIX peBepbOepaluit (MoBTOpoB B pabore MHC) u
MUCITONB3YIOTCS [VIaBHOE CUCTEMHOE CBOMCTBO. OTO CBOJi-
CTBO JeKjIapupyeT: IMHAMMKA TOBeJeHUSI OTHeIbHOTO
9JIeMeHTA CUCTEMbBI He AaeT HaM MHGOPMauuio O ToBe-
IeHUM Bceil cucTeMbl B 1lesIoM. [I09TOMy MbI B pamMKax
TXC 3amaem xaoc 1 peBepbepauuyu B MHC, HO 3T nBa
pexkMma 3aTparMBalOT BC€ MCKYCCTBEHHbIe HeNpPOHBI
UHC, uto 1 peanusyert riasublii mpuHnun OTC.

OTU TPU CBONMCTBA (HOBBIE), KOTOPOE CIEOYIOT U3
TXC maioT coBeplieHHO HOBOe KauecTBo B pabore MHC.
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JTO KauyeCcTBO mposiBiaser Bo3MoxkHocTu MHC B Bume
MogeJieit 9BpUCTUUECKOi paboThl Mo3ra. B aToM ciyuae
MbI peliaeM 3a7jauy CMCTEMHOIO CHMHTe3a, T.e. HAXOAUM
B MeIMIIMHe IJaBHble NMarHOCTHMYeckue NMPU3HAKU x|
13 BCEX M MIPU3HAKOB X; BEKTOpa X(t). DTO 0becreunBaeT
HaM uAeHTUOUKAIMIO TapaMeTpoB rnopsiaka [4,12].

3akmouenne. B koHie 20-ro Beka HayKa O KMBBIX
cUcTeMax OTOIIA OT [VIABHOTO (CMCTEMHOTO) ITPUHIMIIA
OTC. B 6uomMenuiiHe HayaJIu aKTUBHO PaboTaTh C Ofi-
HOJ KJIeTKoi (0JHOM mMosekyJioi, Hanpumep, JHK), HO
B OTC yTBepxzmaeTcs: ToBefieHne OTAEeIbHOrO 3JIeMeHTa
CUCTEMBI He OIlpeleisieT OMHAMMUKY I[OBeleHUs! Bceit
cucteMbl. buomMenuuiMHa ceifuac OTXOOMUT OT 3TOTO
MIPUHLINTIA.

OmHOBpeMeHHO, 6buT JokaszaH DE3, KOTOpbIit Cy-
IIeCTBEHHO OrpaHMYMBAET BO3MOXXHOCTU CTATUCTUKU B
6uomenuiiHe. Mbl BBIHYKIEHbI epeiiTn K TXC, B KO-
TOPO¥ BBOJSTCS ABa TUIIA HEOIpeAe/ieHHOCTei. BTopoit
TUIT HeOoTpeJeeHHOCT I7106ajieH, OH OXBaThIBAeT BCE
6uocucTeMbl U Tpebyer cozmanusi HoBoit OTC. B aroit
OTC mO/KHBI 6BITh BBEJIEHBI HOBbIE MTPUHIIATIBI PAa6OTHI
CTT. Cpenyt 3TMX OPUHUMIIOB MbI CeiYac BBbIAEININ
TPU: Xaoc, HempepbIiBHbIEe peBepOepalyy (TTOBTOPEHMS
pabotbl CTT maM perMcTpaums X;) M CTapblil TPUHIINUIT
CUCTEMHOCTH, KOTOPBIi JOTIOMHSIET 3TU ABa MPUHIIUIIA.

Bce 3TO BMecTe 06ecreunsio HOBYO paboTy MCKYC-
CTBEHHBIX HeifpoceTei, KOTOpble MOMEIUPYIOT PaboTy
Mo3Ta B pexkxuMe 3Bpuctuku. HoBsie MHC moryT pemath
3aJlauy CUCTeMHOro cuHTe3a. OHM HaXOHAST MmapaMeTphl
nopsiAKa, T.e. TJaBHble OMAarHOCTUYecKue TMPU3HAKU B
menuiuHe. Bce ato cospmaetr u HoBylo OTC, koTopas
oxsartbiBaeT CTT.
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VIK: 61 DOI: 10.24411/1609-2163-2020-16668
BO3MO>KHOCTU MOJEJIMPOBAHUS CTATUCTUYECKOM HEYCTOMYNBOCTH BHIBOPOK B ®U3UOJIOTU
M.A. ®UJIATOB’, C.A. [IPOXOPOB™, H.B.MBAXHO™, E.A.TOJIOBAYEBA', A.Il. UTHATEHKO"

‘BY BO «Cypzymckuti 20cy0apcmeeHHslil yHugepcumemy, ya. Jlenuua, 0. 1, 2. Cypeym, 628400, Poccus
“Camapckuii 2ocydapcmeeHHbili aspokocmuueckuti ynusepcumem um. akaod. C.I1. Koponesa (HHUY),
Mockoeckoe uiocce, 0. 34, 2. Camapa, 443086, Poccus
"@®I'BOY BIIO «Tynbckuii zocydapcmeeHHepiil yHugepcumemy», np-m Jlenuna, 0. 98, 2. Tyna, 300012, Poccus

AnHOTanys. [[0Ka3aTeNbCTBO CTATUCTUUECKO HEYCTONYMBOCTM BHIGOPOK MapamMeTpoB (YHKIMI OopraHuM3ma 4ejoBeKa (peub
uget 06 adpdexre EcbkoBa-3MHUEHKO) TpeOyeT CO3JaHMs aleKBATHBIX MOJeJeil Takoro siBjaeHusl. [IOCKOJIbKY MCXOAHO 3TOT 3G GdeKT
6bUT OTKPBIT B GMOMEXaHMKe IyTeM aHajau3a MaTpULl MapHbIX CPaBHEHMI BIGOPOK IMapaMeTpOB TPEMOPOTPAMM U TEMIMHTPAMM, TO
He0oOX0MMO TOCTPOUTb MOAEJU ITUX MPOLECCOB C HU3KUMU YUCIaMU K CTATUCTUYECKUX COBMAZEHMUH B TAKUX MaTpPULIaX. BbIOTHUTD
TaKyIo 3aZjauy MOXHO B paMKaX KOMIIapTMEHTHO-KJIACTepHOTo noaxoxa. [ljist 3Tux 1esieii B JaHHOI paboTe B MpaBylo yacTh qudde-
pEeHIMAIbHBIX YpaBHEHUIT UMUTUPYeTCsl pa3pbiBHast GyHkuys. Ilens uccnedosanus. CoznaHue MaTeMaTUYeCKUX MOZeJIel IIpoLeccoB
CO CTOXACTUYECKOI HEYCTOMUMBOCThI0. O6BeKMblL U Memodsl ucciedosanus. O6cnenoBanach rpymmna u3 15-Tu 3I0pOBbIX UCIBITYEMBIX,
HaXOISIIMNXCS B CIIOKOMHOM COCTOSIHMM. Y KaskIOro ueioBeKa PerMcTpUpoBaauch 15 cepuit HabIOoe it B KaskI0i TaKoil cepum 1o
15 BBIGOPOK KapaMOMHTEPBAJIOB (B Kask[0ii Takoit BbIGopKe He MeHee 300 KapauomHTepBasaoB). Ha ocHoBaHmm 3TuX 15-TM BbIGOPOK
CTpoWInCh 15 MaTpuil MX MapHBIX CPAaBHEHUI KapaMOUHTEPBAIOB. Pesynvmamet u ux oocymcderue. [y Bcex 15-TU UCTIBITYeMbIX, B
ux 225 MaTpuiax MapHbIX CpaBHEHMI BbIGOPOK UMCIIO K TTap KapAMOMHTEPBAJIOB, KOTOPbIE UMEIOT OJHY (06IIyI0) TeHepaabHYI0 COBO-
KYIHOCTb (KpuTepuit BunkokcoHa p B 3ToM ciaydae p>0,05) He npeBslmaer 25%. CpenHee 3HaueHue 3TOro umucna <k>=12. Boibopku
KapAVOUHTEPBAJIOB Y BCeX 15-TU UCIBITYeMbIX TeMOHCTPUPYIOT KpajiHe HMU3KYI0 JOJI0 CTOXaCTUKU (BBIOOPKM CTATUCTUUECKU HeyC-
TOUMBBI). 3aknioyeHue. B paMkax HOBOI Teopuu IpexJjiaraeTcs UCIONIb30BaTh MOJENN B BUIE ABYXK/IACTEPHBIX CUCTEM, KOTOpPbIE
MOTYT OIVMCHIBATh CTENEHb KECTKOCTHU B PETYISLIMMA Pa3IMYHbIX QyHKIMIT opranm3ma. OKasanoch, UTO BHIGOPKY MOJIETbHbBIX TPEMOPO-
rpaMM Ipy Pe3KUX M3MEHEeHMSIX [TapaMeTpOB MOAEIM MOTYT MPeACTaBJSITh MaTPUIY IMAPHBIX CPAaBHEHMI BHIGOPOK, KOTOPbIE OUEHb
TOXOKM Ha MaTPUIbl PEATbHBIX TPEMOPOrPAMM M/ PeabHbIX KapAMOMHTEPBANIOB. IIpy HEM3MEHHOCTY (U3MOIOTUYECKOTO COCTOSI-
HMSI VICTIBITYEMBIif He MOXET JEMOHCTPUPOBATb CTATUCTUUECKOE COBIaZieHye BhIOOPOK, T.K. Y JIIOOOTO MUCIIBITYEMOTO BbIGOPKY Herpe-
PBIBHO ¥ XaOTUYECKU U3MEHSIOTCSI. BhICKa3bIBAETCS MbIC/Ib, UYTO TaKOV 3PGHEKT «BCTPSIXMBAHMUS» MPOUCXOOUT U B HEMPOCETSIX MO3Ta,
KOTOpBIe PETYIMNPYIOT IBUKEeHMe UM PaboTy cepaua.

KiroueBble ¢JioBa: MaTpuIlbl TAPHBIX CPaBHEHUI, HEYCTOMYMBOCTD BHIOOPOK, 3ddekT EchkoBa-3MHUEHKO.

THE POSSIBILITIES OF MODELING STOCHASTIC INSTABILITY SAMPLES IN PHYSIOLOGY
M.A. FILATOV’, S.A. PROCHOROV™, N.V. IVAKHNO™, E.A. GOLOVACHEVA’, A.P. IGNATENKO"

*Surgut state University, Lenin pr., 1, Surgut, 628400, Russia
“Samara State Aerospace University, Moskovskoe sh., 34, Samara, 443086, Russia
“*Tula State University, Lenin Ave.,98, Tula, 300012, Russia

Abstract. The building of adequate mathematical models of stochastic instability samples of human’s organism parameters needs of
Eskov-Zinchenko effect modeling. The effect was demonstrated in biomechanics (for first) according to investigation of tremorogram
samples parameters (and parameters of tappingram). It needs of some models as special matrix of pair comparison and calculation of num-
ber k (the number of pair with stochastic stability). We use for such procedure the special compartmental-claster approaches so we add to
the right side of differential equation special shift tuition. The research purpose was a creation of mathematical models of processes with
stochastic instability. Object and methods: a group of 15 healthy subjects in a calm state was examined. For each person, 15 series of ob-
servations were recorded in each such series of 15 samples of cardiointervals (in each such sample, at least 300 cardiointervals). Based on
these 15 samples, 15 matrices of their paired comparisons of cardiointervals were built. Results. For all 15 subjects, in their 225 matrices of
pairwise comparisons of the samples, the number k of cardiointerval pairs that have one (total) general population (Wilcoxon's test p in
this case p>0,05) does not exceed 25%. The average value of this number is <k> = 12. Samples of cardio intervals in all 15 subjects show an
extremely low proportion of stochastics (samples are statistically unstable). Conclusion. In the framework of the new theory, we propose
using models in the form of two-cluster systems, which can describe the degree of rigidity in the regulation of various body functions. It
turned out that samples of model tremorograms with sharp changes in model parameters can represent a matrix of pairwise comparisons
of samples that are very similar to matrices of real tremorograms or real cardiointervals. If the physiological state is unchanged, the subject
cannot demonstrate statistical coincidence of the samples, because in any subject, the samples are continuously and randomly changing.
We demonstrate “shift effect” of real biosystems. We propose that “shift effect” may be in human neuron networks with of regulated hart
rate or muscles.

Keywords: matrix of pair comparison, instability of samples, Eskov-Zinchenko effect.

BBenmenue. JlokasatenbcTBo runote3nl H.A. BepH- pok mpemopozpamm (TMI'), mennunzpamm (TIIT'), kap-
1TeiiHa O <«IOBTOpeHMM 6e3 IOBTOpPEHUi» IIPUBENIO duourmepsanos (K) un mpyrux mapaMeTpoB Xi(t) opra-
COBpPEMEHHYI0 HayKy K 3ggexmy Ecvkosa-3uHueHKO HM3Ma OJHOTO U TOTO Xe UCIbITyeMoro. [Ipu Heu3MeH-
(9E3). B atom DE3 Habm0gaeTcs OTCYTCTBME CTATUCTU- HOCTY (PM3MOJIOTMUYECKOTO COCTOSIHUSI MCITBITYEeMbIii He
YeCKOi YCTOMUMBOCTY JJIST TIOAPSIA, TIOJydYaeMbIX BbIOO- MOXeT JeMOHCTPMUPOBATh CTATUCTUUYECKOE COBIIafeHNe
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BbI6OPOK TMT, TIIT, KU [1,4-7].

OTMeTMM, UTO [O0Ka3aTeabCTBO peanbHOCTH DE3
MPOU3BOAUTCS Ha OCHOBE IMOCTPOEHMST MaTPUL], apHbIX
cpaBHeHuit BbiGopok TMI, TIIT, KU, koTopsie mosyda-
IOTCSI TIOAPSZ, Y OOHOTO M TOTO K€ MCIBITYyeMOro.
OGBIYHO 3TV BBIGOPKYM PETUCTPUPYIOTCS 110 15 pas, mop-
PN M TIOTOM CTPOSITCS MAaTPUIbI MMapHBIX CpaBHEHUI
(15x15), B KOTOPBIX HAXOISATCS UMCIa kK map, MMENINX
OIIHY, OOIIYI0 TeHepaJbHYI0 COBOKYITHOCTb. JTU BeJMN-
uMHbl k; O TpeMopa KpaiiHe mainbl (ki<5% oT Bcex
105 pa3HbIX Map CpaBHEHUS B KAXKIOI TaKOi MaTpulle),
a st KU v TIT (k2 vt ks COOTBETCTBEHHO) OHU HECKOJTb-
KO Gosibliie (0O6BIYHO B 2-3 pasa MO OTHOLIEHMUIO K Ki)
[3,8-11,15].

Bo3HMKaeT 3aKOHOMEPHBIV BOIPOC: MOXHO JiX B
paMKkax (DYHKIMOHAJIBHOTO aHaIM3a IMOCTPOUTb MaTe-
MaTUYecKue MOy, KOTOpbie 6bI T€HEepUPOBAIM BbI-
XOOHble QYHKUMM Y(t) CO CTAaTUCTUYECKOI HEYCTONuM-
BOCTbI0? VIHBIMM CJIOBAaMM, MOSKHO JIM C TIOMOUIbIO AV(-
(bepeHIIMaTbHBIX YPABHEHU! MOMYYUTh MATPUIIBI Tap-
HbBIX CpaBHEHUIT BbIGOPOK, KOTOPbIe ObI MMUTUPOBAIU
JE3 (c manbIMu 3HaueHMSIMU ymcen map k)? OTBeT Ha
3TOT BOMPOC MbI JaeM B paMKax KOMNApmMMeHmHO-
knacmepHoti meopuu 6uocucmem (KKTB) [2,7,13].

OOBeKThI M METOAbI MccIeqoBaHus. I'pymnmna u3
15-Tu skeHIIMH (CpeqHMit Bo3pacT <T>=24 JieT) COrJIacHO
XeHCUJIbCKOI AeKaapalnuy 06c/eoBaaMCh 1Mo apaMeT-
pam KU (B cIOKOMHOM COCTOSIHUM). Y KaskKAOTO MUCIBI-
TYeMOro 3a 5 MUHYT perucTpupoBasoch He meHee 300
KU mo 15 pas (B Kaxkmoit cepumu HabomeHuit). Becero
6bu10 15 cepuit peructpauuu KU (t.e. Bcero 225 BbI6O-
pok 1o 300 KU y KaXk[oro UCIbITyeMOro).

st Kaskmoil cepuu U3 15-Tu BBIOGOPOK CTpoOwMIIach
OJHA MaTpulla MapHbIX CPAaBHEHMIi, B KOTOPOII HAXOM-
Jock uncio k map Bei6opok KU, KoTopble MOTYT MMeTb
omHYy (0OIIYI0) TeHepaJbHYI0 COBOKYITHOCTh. B 3TOM
clyyae KpuTepuu BUIKOKCOHA p MpUHMMAET 3HaUeHKe
p>0,05 1 Takas mapa Bbi6Opok KU cumTaeTcst CTaTUCTU-
yecku coBnapaloeit. Ecim p<0,05, To BBIGOPKM CTATHU-
CTUYECKV He COBIIAJAIOT, XOTS (U3MOJOTMYECKOe CO-
CTOSIHME JAHHOTO MICIIBITYEMOTO He M3MEeHUIOCh.

JIJ1s1 KaKIOr0 UCHBITYeMOIO B CIIOKOHOM COCTOSI-
HUM GbLIO 3aperucTpupoBaHo 225 BbI6OpoK (rmo 300
KapAMOVHTEPBAJIOB B KaxkIoii BbIOOPKE) M BCEro 6bUIO
nocrpoeHo 15 takux martpul. s Bcex 15-TU MCIIbI-
TyeMbIX MbI paccuuTany 225 nogo6HbIX MaTPULL TAPHBIX
CpaBHEHMIT BbIOOPOK.

PesynbraThl M uX o6cyxaenmue. Iddekm cma-
mucmuueckoii Heycmoiiuueocmu 6sl160poK 6 u3uono-
euu. Euie pa3 oTMeTUM, YTO BOIIPOC 06 OTCYTCTBUU I10-
BTOpeHUit B paboTe HepsHO-mbileuHoli cucmemst (HMC)
yenoBeka 03Byumn H.A. BepHuireiin eme B 1947r. B
cBOeji BbIaloleiics MoHorpaguu «O MOCTPOeHUM ABU-
SKeHUIt» OH MpeJIioarai, 4YTo UX BKIIOUeHMe MSITU CUC-
teMm perynsunu HMC (A, B, C, D, E) u X MOJaJIbHOCTD B
OpraHM3anuy Jr060r0 OBMKEHUS MOXKET MPOUCXOAUTD
Xa0TUUEeCKH, Taske He3aBUCUMO OT yesioBeKa.

OpHako H.A. BepHIuTeliH HMYEro He TOBOPUII O KO-
JINYECTBEHHO! peanusauuyu CBOeW TuUmoTe3bl. YTO 3TO
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O6yaoyT 3a mpoliecchl «6e3 MOBTOpeHMit»? Kak ux MOKHO
OIUCBIBATh (MOJENMMPOBaTh)? HarmOMHMM, UTO MOBTOpE-
HUSL B 6MOGU3MKe Y MaTeMaTUKe MOTYT IIPOUCXOIUTH B
paMKkax (PyHKI[MOHAJIBPHOTO aHaiu3a. B aToM ciyyae Mel
JIeTKO MOBTOPsIeM TPaeKTOPMIO Ipoliecca U JIerko Iona-
JaeM B KOHEUHYIO TOYKY X(ty) OJi1 BEKTOpPa COCTOSHMS
6uocuctemMsbl x=x(t)=(X1, Xz, ..., Xm)T B m-MepHOM (pa3080m
npocmpancmee cocmosinuti (PIIC). 3mecy MMeeTcs 3amada
Kori 1 MHOTOKpaTHOE TIOBTOpeHMe x(t), T.e. YeTKO pabo-
TalOT IPUYMHHO-CJIeICTBEHHBIE CBSI3U [3-6,12].

B cTOXacTMKe TOXe HOJDKHO ObITb MOBTOPEHO Ha-
YyajJbHOe YC/IoBMe ISl X(t) B Bume X(to), HO KOHEUHOe CO-
CTOSIHME TIPOLIeCca OIMMCHIBAETCSI BBIOOPKAMM, CTaTUCTU-
yecKuMM QYHKUMUSIMU pacrpeneneHus f(x), cheKmpaivHbl-
mu nnomuocmsmu cueHana (CIIC), aBTokoppemnsuysivmu A(t)
¥ OPYTMMY XapaKTepUCTUKaMy CUCTeMBI. JI0 HaCTOsIIero
BpeMeHU CUMUTANOCh, UTO f(x), CIIC, A(t) nns mo60it 61o-
CUCTEMbI, HAaxXOAsIelcs B HEM3MEHHOM (u3snonormnye-
CKOM COCTOSIHUM, MOTYT GBITh ITOBTOPEHBI JI060€ UMCIIO0
pa3. DTO GbLT KPUTEPUIT CTATUCTUUECKOI YCTOMNUMBOCTHU U
ITOBTOPSIEMOCTH JIF060r0 GMotporiecca [6,12].

[ToguepkHeMm, uTo H.A. BepHIuITElH He NpegycMar-
pUBal B CBOEJ IMIIOTe3e IOTEPI0 CTAaTUCTUYECKON YC-
TOMYMBOCTU BBIOOPOK Xi(t) IJIsT TIO6OTO MCIBITYEMOTO,
Haxogserocss B HeM3MeHHOM (YHKLUMOHAIbHOM CO-
CTOSIHMM. 25 JleT Hasaj Mbl Havaau MPOBepsITb 3Ty I'M-
note3y H.A. BepHiuiTeiiHa MMEHHO B paMKax «IIOBTOpe-
Hus 6e3 TOBTOpeHuit». EC/iM Y OTHOTO M TOTO K€ MCIThI-
TyeMoro 15 pa3 MOAps 3aperucTpupoBaTh BbIOOPKMU
TMI, TIIT unu KU 1 3aTeM MOCTPOUTHL MaTPULLY ITapHbBIX
CpaBHEHMIT 3TUX BIGOPOK, TO MbI mosryummM JE3. B atrom
cTydae 4mMciIo Kk map BbIGOPOK, KOTOPble MMEKT KpUTe-
puit Buikokcona p>0,05, T.e. OHM MMEIOT OJHY, OGIIYI0
reHepabHYI0 COBOKYIHOCTb, OyAeT KpaiiHe He6GOb-
M. s TMI Mbl 06bI4HO uMeeM ki<5% u3 Bcex 105-
TM pa3HbIx nap cpaBHeHwusI, ast TIIT u KU 06b1yHO k2 U
ks MmeHee 15% map coBIageHMiA.

CoBrnafieHne 3-x win 4-x map BbIGOPOK MMeeT Be-
posiTHOCTB p<0,001 1 MeHee. DTO OYEHDb MaJible BEINUN-
HBI U 3TO [OKa3blBaeT, YTO IOJTYYUThb NOAPAL [IBE, TPU
WIM YeThIpe CTaTUCTUYECKM COBIIafaiouIye BBIOOPKM —
3azava KpaliHe c/loXHas. [Insl mpyuMepa Mbl IIpefCTaB-
JIIeM TUIIOBYIO MATpUILy MapHBIX CPABHEHUI BHIOOPOK
OJHOrO UcHbITyeMoro mo mapamerpam KU. B Tabm. 1
TpeJicTaB/IeHbl 3HaUYeHNsI Kputepust BUIKOKCOHa p, rae
JIETKO BUAETh, uTo p>0,05 momamaeTcss KpaiftHe peako
(k2=10). dTO 0O3HAUAeT, YTO OCTaIbHbIe ITaPbl CPABHEHUSI
KU He MMeIOT 0011YyI0 reHepabHYI0 COBOKYITHOCTh, OHU
CTaTUCTUUECKM TIOUTU Bce pasHbie (mpu p<0,00), uto
XapakTepusyeT cepoeuHo-cocyducmyio cucmemy (CCC) B
BUJIe XaOTU4ecKoit cucremsl [8,12,15].

ITogyepkHeM, 4YTO pacyeT MaTPuL, apHbIX CpaBHe-
HMIT BBIGOPOK SIBJIsIETCST 3D (HEKTUBHBIM METOJOM BBISIB-
JIEHUSI OTCYTCTBMSI CTAaTUCTUYECKOM YCTOMUMBOCTU BbI-
6opok. OJTo, (aKkTMUECKY, SBISETCS peanu3anueit
npuHIMIoB H.A. BepHilTeiiHa 06 OTCYTCTBUM <IIOBTO-
peHmii». Terepp Mbl MOXXEM ITOKa3aTh O KaKUX «IIOBTO-
peHusix 6e3 MOBTOPEHMI» Mbl MOXKEM TOBOPUTb — MbI
TIOBTOPSIEM OIBITBI, HO B HUX MbI HAGJII0JaeM OTCYTCT-
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BUE CTAaTUCTUUYECKUX TTOBTOPEHMIT BhIOOPOK. PakTuue-
CKM, OTCYTCTBYeT ITPOTHO3 GYIOYIIEero COCTOSTHUSI OMO-
CUCTEMBI C MO3ULNIT AeTepMUHM3MA (QYHKLIVOHAIbHO-
ro aHa/JINu3a) U CTOXacTUKU. UTO Torma MOHMMATh TOf,
(usmonornueckoit HOpMOJt ¥ CTaHAAPTOM 15T QYHKLIVI
opranusma? Kak MOXXHO TOTa MOAEAMPOBaTh CTaHAAp-
Thl M YCTOWMUYMBBIE COCTOSTHMSI opraHu3ma? OueBUIHO,
YTO Terepb CTAHAAPT HE MOXKET ObITh B BUJE TOYKMU U
JIaske HEKOTOPOIt (CTaHZAPTHOI) BBIGOPKU, T.K. Y JTH060-
IO MCIIBITYEMOTO BBIGOPKM HEIMPEPBIBHO U XaOTUUECKU
nsMensitorcs [11,15].

Tabnuya 1

Marpuiia mapHOro cpaBHeHMsI BBIOOPOK
KapanonHTepBaioB ucnbityemoro EVP (6e3 Harpysku,
YMCIIO IIOBTOPOB N=15), MCIIO/Ib30BaJICS KPUTEPUit
BuikokcoHa (3HaunMMocThb p<0,05, uncI0 coBnageHmnit
k2=10)

1123|4567 |8|9]|10]11[12[13[14] 15

0,02/0,00/0,00{0,00{0,00(0,000,000,00)0,000,56/0,00{0,00{0,00{ 0,00

0,02 0,00{0,00]0,00]0,00[0,00{0,090,000,05|0,24/0,000,00]0,00| 0,04

0,00[0,00]  [0,00[0,00[0,00[0,00]0,000,00[0,00[0,00[0,00[0,00]0,00[ 0,00

0,000,00[0,00]]0,89[0,00[0,00]0,00[0,00]0,00[0,00[0,00[0,00[0,00[ 0,00

0,000,00[0,00[0,89][0,00[0,00]0,000,00]0,00[0,00[0,00[0,00[0,00[ 0,00

0,00[0,00[0,00[0,00[0,00]_[0,16]0,00[0,000,00[0,00[0,00[0,00[0,00[ 0,00

0,00/0,00[0,00[0,00[0,00[0,16]_0,000,00]0,00[0,00[0,00[0,00[0,00[ 0,00

[e=] N1 KoY 9,1 U RO § oS o

0,00{0,09]0,00(0,00]0,00]0,00{0,00 0,000,72)0,00(0,00{0,00/0,00/0,80

910,00]0,000,00/0,00]0,00{0,00]0,00{0,00 0,00)0,000,00]0,40(0,02) 0,00

10/0,00]0,05/0,00]0,00{0,00{0,00{0,000,720,00] 0,00)0,00{0,00)0,00(0,66

11{0,56/0,24/0,00/0,00]0,00{0,00{0,00{0,00/0,00/0,00 0,00{0,000,00{ 0,00

12/0,00]0,000,000,00)0,00{0,00]0,000,00]0,00]0,00{0,00 0,00)0,00{0,00

13]0,00]0,000,000,00]0,00{0,00]0,00]0,000,400,00(0,00]0,00] 0,92] 0,00

14]0,00[0,00[0,00]0,00[0,00[0,00[0,00[0,00]0,02]0,00[0,000,00[0,92 0,00

15[0,00[0,04/0,00[0,00[0,00[0,00[0,00[0,30[0,00]0,66]0,00]0,00[0,00[0,00

Bo3mosxcHocmu  KomMnapmmeHmHOo-KAacimepHo20
Modenupoeanus. Bo BceM Bblllle TTpeACTaBIEHHOM Ma-
Tepuaje KJIIOUEBbIM CJIOBOM SIBJISIETCS «HeOIlpedeseH-
HOCTb». [IJiI KMBBIX CUCTeM (CUCTEM TPeTbero TUIa —
CTT no W. Weaver) HEBO3MOKHO TOYHO U Jaxke C Bepo-
SITHOCTBIO p (T.K. p<0,2) ompenenuTb TO MM UHOE CO-
crosituue. IIpyu M3yyeHUM GMOCUCTEMBI Mbl HE MOXXEM
TOYHO OTIPefeauUTb CKOAbKO U KaKMe KJIeTKU y4aCTBYIOT
B OpraHM3alyyM JBUTATEJIbHOTO aKTa wiu B paboTe
cepaiia, HelipoceTeli Mmo3ra. Bce aTo HeomnpepneneHHo. C
TO3UIMIT HeoIpee/IeHHOCTM K peaJbHOMY MOJeNpo-
BaHMIO GuocucTeM O6JVOKe BCErOo IMOMOIIA KOMNAp-
mmeHmHo-K1acmepHas meopus o6uocucmem — KKTB.

B KKTB mbl He paboTaeM C OTHEIbHbIM 3JI€MEH-
TOM, Mbl He 3HaeM CKOJIbKO 3JIEMEHTOB y4acTBYyeT B pa-
6ote kKommnapTmeHTa. B KKTB MMmeeTcss MUHMMAaJIbHAs
OIpeJieJIeHHOCTb U 10 YKUCITy 3JIEMEHTOB, U 110 IMHAMMU-
Ke X paboTbl. HO MMEHHO 3TO MbI M MMEEM B HOBOIi
meopuu xaoca-camoopzavudayuu (TXC). B KKTB BaskHa
IVHaMMKa MOBeJleHMs] KoMIapTMeHTa (KaK COBOKYITHO-
CTM HEKOTOPBIX 3JIEMEHTOB) U KjacTepa (Kak COBOKYII-
HOCTU HECKOJbKMX KOMIAapTMeHTOB). COCTOsSIHME KOM-
mapTMeHTa onuchiBaeTcsl PyHKIMeIk xi(t), a 1e1oro Kia-
cTepa BEKTOPOM COCTOSIHUSI X(t)=(Xi, Xz,..., Xm)T. Pac-
CMOTPUM TIPOCTENMINYI0 ABYXK/IACTEPHYIO CUCTEMY, KO-
TOpast OIMChIBAETCS OGIIMM BEKTOPOM Xo(t)=(x1, X2)T, rme
X1 onuchiBaeT 1-ii kmacrep, x2 — 2-3 kinacrep. Cucrema
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YpaBHEHMI1 UMeeT BUJ,:
dxi/dt=A(y)x-bx+ud (1)
dxz/dt=C"x

OTMeTumM, UuToO y(t) siBiisteTcst pyHKIMeN Bbixona. st
CCC 310 MOTryT ObITh, HaIIpUMep, mapameTpbl K. B sTom
orygae X (t) OommMchiBaeT paboOTy COCYAOABUTATEILHOTO
LieHTpa (CTPYKTYPbI IIPOAOATOBATOTO MO3Ia), a Xz(t) Onu-
CbIBaeT paboTy cepAla. B uTore, Mbl permcTpupyeM BbI-
6opku KU, kak BbIxon, Bceil cucrembl perynsiiyuu CCC.
HanomuuM, uTo M3 Tabn. 1 ciemyer, 4TO IOSydaeMble
BBIGOPKM He JOKHBI IEMOHCTPUPOBATh CTATUCTUUECKYIO
YCTOMUMBOCTb. PaKTUYECKM 3TO O3HAYAET, YTO HA KaxkK-
JIOM M3MepeHHOM Hamu uHTepBasie At (j=1,2,...,15) MbI
JIOJDKHBI IMETh XaOTUUEeCKIe ITepecTpoiiku B paboTe cyc-
TEMBI peryssiinyu paboTsl cepaua [7,12].

Bo3HuKaeT 3aKOHOMEpHBIV BOIIPOC: KaK TaKue
XaoTUUecKue M3MeHeHUsI B CUCTEMe Peryisiiuu Mbl
MOXEeM ONMChIBAThb B paMKax Mojenu (1)? dTa Momenb
(1) comep>kuT MaTpmLy A MeXXKOMITAPTMEHTHBIX CBSI3eil
(OHM MOTYT M3MEHSITbCSI) U cjlaraemoe — bx, KOTOpoe
TIpeACTaBsieT AUCCUTIALIMIO aKTUBHOCTU BCeli Heltpoce-
Ti. [Ipefnonoxkum, UTO yepe3 MHTepBalbl BpeMeHU At;
(Ha KakIOM TaKOM MHTEPBaJje) Y HaC CKauKooOpasHo (1
Xa0TUYECKM) U3MEeHSIeTCsT KO3DPUIIMEHT AycCUauum b.
MaTeMmaTuiecku 3TO MpefCTaBisieTCs] B BUIE ypaBHe-
HUIT C pa3pbIBHOI MTPaBOJi YacThIO (110 mapameTpy b).

B sTom ciiyyae Ha KakgoMm MHTepBane Atj perucT-
pauyu y(t) B Bune KU B MopenbHOit cucteme (1) Mbl Oy-
JIeM CKauykooOpa3sHO M3MeHSTh MapameTp b (3To mpen-
crapisieT 3¢GGeKT BCTPSIXMBAHUSI B TaKUX MOZETbHBIX
cucremax). Torma, mocie 15-Tu TakuX BCTPSIXMBaHUI
(110 b) MBI TONTyYMM 15 MoZenbHBIX BEIGOPOK Y(t) B BUAE
Ha6bopoB KU. Eciu X CpaBHUTb, T.€. TOCTPOUTh MaTPU-
1y MapHbIX CPAaBHEHUI MOMIeTbHBIX BHIOOPOK, TO MOXKHO
TTOJIYYUTH aHasior Tabs. 1 ans peansHoit CCC. s npu-
Mepa MbI MpeCTaBisgeM Tabl. 2 B BUIe MaTPHUIIbI MMap-
HBbIX CpaBHEHMIT BbIOOPOK (MomenbHbix) KU mist ompe-
IleJIEHHOTO MHTepBajia M3MeHeHus mapaMeTpa b.

[loguepkHeM, 4YTO IIMPUHA WMHTepBana (MPOU3-
BOJIBHOTO ¥ CKauYKOOOGPAa3HOr0) M3MEHEHMs MapaMeTpa
b, T.e. b&(bi, bz) CylIeCTBEHHO BAMSIET HA YMCIO AP BbI-
60pOK, KOTOpbIe MMEIOT KpuTepuit Buikokcona p>0,05.
ITpu manom nHTepBane (b1, bz) v 6ygemM uMeTb 60bIINE
unuca k B TOMOGHBIX Tabauilax, 4YTO TIOKa3bIBaeT
Tabs1. 2, e kz=22. 3TO 03HAYAEeT, UYTO JOJSI CTOXACTUKN
B 3TOM C/iyyae HapacraeT. Ecjim 3TOT MHTepBan Oyner
60JbII0M, TO k GyIeT YMEHBIIAThCS, BILUIOTh A0 HYJS
(OTCYTCTBUS CTaTUCTUYECKUX COBIazeHuit). Hanpumep,
pacupenue uHTepBana b&(1,55; 1,64) no be(1,61; 3,11)
TPUBOAUT K k3=2 B matpuiie 10x10, rae 15 pa3HbIx map.

Hanomuum, 4to y Tpemopa ki<5% u naxe JOXOOUT
mo k/=0. 9To 03HayaeT, UTO Hallle CO3HaHMe He MOXKET
CyllleCTBEHHO BJIMSITh Ha MTapaMeTpbl TpeMOpa U UHTeP-
Baj pasbpoca B CUCTEMAax PETY/SIIMM TPeMopa BejuK.
OnHaxko, rpu TenmnuHre ks<15% ¥ 3TO B HALIMX MOJIENSX
JIOCTUTAEeTCs] YMEHbIIeHVEM MHTepBasa pa3bpoca 3Ha-
yeHni kosbduimenTa b. B onpeneneHHOM CMbIC/IE Mbl
ceifuac TOBOPMM O MOIENMPOBAHUM DOIU CO3HAHUSI B
perynsaiuu ABWOKeHU. OueBMIOHO, UTO C BO3PacTOM
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Takasl peryjasiuysi TOKe MOXKeT M3MEHSITbCSI U 3TO YXKe
OyIeT MOAEeIbI0 BO3PACTHBIX M3MeHeHUit pa6otel CCC
WY B OpTaHU3aIy JBVsKeHMi [7,15].

Tabauya 2

Marpuiia mapHOro cpaBHEeHUSI 3HAUEHUIT MOJE/IbHBIX
BBIGOPOK KapAMOMHTEPBAIOB Iis1 Koaddunyenra
myiccunanyy by mpy MabIx M3MeHeHUsIX KoadduieHra
auccumanyum (4MCI0 mmap CoBMageHmnit BbIOOpoK k2=22), B
IuamnasoHe usmeHeHus b; ot 1.55 no 1.64

b,, y.eJ1.55[1.56[1.57]1.58]1.59]1.60]1.61|1.62[1.63[1.64]
1.55 .25/.09].01].00(.00(.00].23).00].05
1.56 .43(.09).04].00].00].97(.00].17
1.57 .961.12].01(.00].34 .00 |.64
1.58 .53]/.02].00|.11].00 .90
1.59 .50].09].02 .00 .49
1.60 .25].00].03].07
1.61 .00 .24 (.00
1.62 .00].19
1.63 .00
1.64

.25
.09
.01
.00
.00
.00
.23
.00
.05

43
.09
.04
.00
.00
97
.00
.17

.96
12
.01
.00
.34
.00
.64

.53
.02
.00
.11
.00
.90

.50
.09
.02
.00
.49

.25
.00
.03
.07

.00
.24
.00

.00
.19

.00

3akmoueHue. [71aBHas mpo6iemMa B OpraHu3aim
perymsimm pasauyHbIx QYyHKIMIT OpraHu3mMa — 3TO Ha-
JIM4YMe Xaoca B MapamMeTpax BbIX0[a 3TUX QyHKIUit. ITO
KacaeTcsl Kak TpemMopa C TeIIMHIOM, Tak 1 pa6otel CCC.
Bo Bcex aTux cyiyuasix Mbl Ha6/I0gaeM GOJbIIYI0 HEOoIl-
peneneHHOCTb B TeHepUpPyeMbIX BbHIOOpPKAX PEryysiTOp-
HbIX cucteM. OTCIOA BO3HMKAaeT 3aKOHOMEDPHbI BO-
TpOC O CYIIeCTBOBAaHMM MaTeMaTU4yeCcKuUx Mojesieit Ta-
KUX TIPOIIECCOB CO CTOXACTUYECKOI HEYCTOMYMBOCTBIO.

B pamkax HoBoJi KKTB u TXC mbI ipepiaraeMm uc-
MOIb30BaTh MOMENN B BUAE, HaIIpUMep, IBYXK/IacTep-
HBIX CUCTeM. B Takue mopgenu Mbl BBOAMM pa3pbIBHbIE
MpaBble YacTU. JTO JOCTUTAETCS, HANpMMep, Pa3HbIM
M3MEHEHMEM TlapaMeTpoB Mopenu (y Hac 3TO ObLI KO-
abduument guccunanum b). Torga Ha KaskAOM MHTEp-
BaJle BpEMEHM Mbl IOJIyYaeM pas3Hble BBIGOPKM MAJIst
dyukumu BoIxoga (y Hac 3To mogenbHble K1), B utore,
MbI MOXeM TOJYYUTh aHAJOTU MaTpPUIL AJis1 peaabHbIX
CCC (1o mapametpam KU).

OKa3anoch, YTO TAKUMU MOJIEISIMU MOKHO OTACHI-
BaTh CTeleHb J>XECTKOCTM B PETYASNUM Pa3IUIHbIX
dynkumit opranmsma [11-15]. dto peructpupyercss B
BUZE pa3HbIX 3HAUEHMIT yucesn k map, KOTOpble CTaTH-
CTUYECKM COBIIAJAIOT, [JIsS pa3HbIX MHTEPBAJIOB U3Me-
HeHMs TapaMeTpoB MOAeNNn. B ompeneneHHOM CMbICTe
9TO MOXeT MMUTUPOBATh POb CO3HAHMS, HAIPUMeED, B
opraHusanuy IBUKeHUI.
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I'PAHUIIBI COBPEMEHHOI'O ITOHATUA TOMEOCTA3A 1 TOMEOCTATUYECKHX CUCTEM
B.B. ECbKOB’, B.®. IIITUH", C.A. [IPOXOPOB™, U.P. EPET'A™", }0.C. UITHATEHKO™™

‘@I'Y ®HI] HayuHo-uccnedosamensCKuti UHCMumym cucmemHsix ucciedosanuii Poccutickoti Akademuu Hayk,
np-m Haxumosckuii, 0. 36, 2. Mockea, 117218, Poccus, e-mail: firing.squad@mail.ru
“®I'BOY BO «Camapckuii 2ocydapcmeenHblii MeOuyuHcKuii yHusepcumem» Munzopasa Poccuu,
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"®IAQY BO «Camapckuii zocydapcmeeHHslii aspokocmuueckuii yuusepcumem um. akad. C.I1. Koponesa,

Mockosckoe uiocce, 0. 34, 2. Camapa, 443086, Poccus
BY BO «Cypzymckulti 2ocydapcmeeHHslii yHugepcumemy, ya. Jlenuta, 0. 1, 2. Cypeym, 628400, Poccus

AnHoTanus. [IpogomskaeTcs: AVUCKyCCHsi O HOBOM ITOHYMaHMY TOMeOCTa3a ¥ TOMeOCTaTUYeCKUX CUCTeM. B 3Toli cBsI3M Npenara-
eTcsl pacliMpUTh TPAKTOBKY romeoctasa B uHTeprnpertaunun C. Bernard (1864 r.) mo nonumanust romeoctrasa W.B. Cannon. 9To o3Hava-
€T, YTO GMOXMMMUYECKII COCTaB BHYTPEHHE! Cpeibl Opranu3Ma 06ecrieuMBaeT He3aBUCYMOCTb (OTHOCUTEIbHYIO) OpraHM3Ma OT BHeIII-
Heit cpefibl M obecrieueHne CXOAHOTO0 FOMeOCTaTUUECKOr0 COCTOSTHMST (PYHKIMOHATbHBIX CMCTEM OpraHM3Ma, KOTOpbIe B UTOre 1 0bec-
MeYMBAIOT CaM OGMOXMMMUYECKMIT TOMeOoCTa3 BHYTpPeHHel cpenbl opranusma. Iens uccnedoeanus. [JeMOHCTpauus pasjivyuili B JOIU
CTOXaCTUKM IIPU TPEMOpe U TeIMHTe, YTO MAEHTUDUIMPYETCS UCTIBITYEMbIM KaK HEM3MEHHOEe COCTOsiHMEe. O6seKmobl U Memoodsl Uc-
cnedosanus. VicciepoBanach rpymma 13 15-Tu UCIbITyeMBbIX (I€BYIIKM U IOHOIIM, CPeJHMI BO3PACT TPyMIbl <T>=23 rojia) MyTeM permu-
CTpaLMy MOCTYPaIbHOTO TPEMOpa M BIGOPOK TeNmMHrpaMM. Pedyasmamest u ux o6cyxcdeHue. [Ipy MHOTOKPATHBIX TOBTOPEHMSX pe-
TUCTPALMM TPEMOPOrPaMM M TENIIMHTPAMM OJHOTO ¥ TOTO Ke MCIIBITYeMOro, HaXOISIIerocsi B He3MeHHOM COCTOSIHUY, B MaTpUIIax
MapHbIX CPaBHEHMIT BBIGOPOK HAGIIOJAETCS KpajiHe Majoe YMC/I0 CTaTUCTUUECKY COBIAAAIoNMX map. [Ipy 3TOM 4MC/I0 COBHAAAIONMX
BBIOOPOK k2 TEMMMHTPaMM 60JIbIlle, YEM UMCIIO COBIAJeHMIT ki IJi1 TpeMoporpaMm. 3akitoueHue. ViccieoBaHus MeXaHU3MOM IOMeO-
CTAaTUYECKOTO PETYIMPOBAHNS BHYTPEHHEN Cpelibl OPTaHK3Ma U ero Pery/siTOPHbIX (QYHKIMOHAIbHBIX CUCTEM HEU36eKHO TOTAA MpU-
XOJUT HAyKa K MOHSITUIO 0COO0T0 TOMEOCTaTUUECKOTO PEryIMpOBaHus. ITO PEryJMpoBaHue XaOTMYHO 10 CBOEH MPUPOIE U 3TO Mpu-
BOZUT K Xa0Cy HOPMBbI (CTaHAAPTa) KaK MapaMeTpOB BHYTPEHHE Cpelibl OpraHu3Ma, Tak U K Xaocy GYHKIIMI, KOTOpbIe 3TOT TOMEOCTa3
obecrieynBaioT. BosHMKaeT M3BeCTHAs MPobaemMa O TOM, UTO EPBMYHO: M3MEHeHe [TapaMeTPOB BHYTPEHHEe cpelibl MY M3MeHEHUST
B cucTeMax peryysiumy GyHKUMIA OpraHu3Ma, KOTOpble 3Ty Cpefly MoJAePXKUBAIOT (HampuMep, GyHKIMM HEPBHOM CUCTEMBI WM pabo-
ThI cepaua). OJHOBpEMEHHO BO3HMKAET U I7100abHast Mpo6ieMa CylieCTBOBaHMS PealbHbIX CTAHAAPTOB B GM3MOIOTUM U MeIUIIVHE.
Cejfyac OUeBMAHO, UTO B paMKaxX CTOXaCTMKM TaKue CTAHJAPThI He MOTYT CYyIeCcTBOBaThb M3-3a 3ddekra EcbKoBa-3MHUEHKO (OTCYTCT-
BYE CTATUCTUYECKOI YCTONYMBOCTY BIOOPOK IMapaMeTPOB OpPraHM3Ma).

KiroueBble c10oBa: xaoc, croxacTuka, a¢dekr EcbkoBa-3MHYEHKO.

THE BORDER OF MODERN CONCEPTION OF HOMEOSTASIS AND HOMEOSTATIC SYSTEMS
V.V.ESKOV", V.F. PYATIN™, S.A. PROCHOROV™™, LR. EREGA™, Yu.S. IGNATENKO™™

“Federal State Institution Scientific Research Institute for System Analysis within Russian Academy of Sciences,
Moscow, Russia, 117218, e-mail: firing.squad@mail.ru
“Samara State Medical University, Samara, Russia, 443099
“"Samara State Aerospace University, Moskovskoe sh., 34, Samara, Russia, 443086
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Abstract. A discussion about (new understanding) of homeostasis and homeostatic systems at all continues. In this regard, we
propose to expand the definition of homeostasis in the interpretation of C. Bernard (1864) to an understanding of homeostasis by W.B.
Cannon. We think that not environmental of human body but the state of functional systems must be supported by homeostatic regu-
lation. The research purpose was to demonstrate the differences in the stochastic fraction during tremor and tapping identified by the
subject as an unchanged state. Object and methods. We studied a group of 15 subjects (girls and boys, the average age of the group <T>
= 23 years) by recording postural tremor and tappingrams samples. Results. With multiple repetitions of the registration of
tremorograms and tappingrams of the same subject, which is in an unchanged state, in the matrices of pairwise comparisons of the
samples, an extremely small number of statistically coincident pairs are observed. Moreover, the number of coinciding samples k.
tappingrams is greater than the number of matches k; for tremorograms. Conclusion. We propose that human body needs biochemical
stability and stability of functional systems regulation. Such regulation is chaotic with unstable of stochastic parameters of any human
body parameters so we have big problem with new interpretation of physiological standard (what does it then standard). It is evident
that homeostasis and functional systems of human body demonstrated untreated chaos of every parameters xi(t) of human body. What
is a first: homeostasis of functional systems the parameter supported? The second question: are the standard in physiology and medi-
cine? Now it is evident that stochastic interpretation of standard is not possible. The Eskov-Zinchenko effect demonstrated instability
of any stochastic parameter xi(t) of human body standard in physiology is not possible.

Keywords: chaos, stochastic, Eskov-Zinchenko effect.

BBegeHme. 3a mociieqHMe TOIbI MOSIBUJICS LeJIblii CHUCTEM He TOJNBKO B (usmonmoruu u MeguiyHe, HO U B
psim paboT, KOTOpbIe HalpaBjeHbl HA YTOUHEHMEe U pac- IPYrUX HayKax (Jake HaXOMSIIVXCS Iajeko OT 6MOorH-
IIMpeHue TOHSATUS TOMeOCTa3a M TOMEOCTaTUUYECKUX yeckux 06beKTOB M cucteM) [1,3]. IIpy 3TOM OCHOBHOE
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BHMMaHMe yaeJsieTcs He 00beKTy (BHYTPEHHE Cpeibl), a
pyHIMTIaM (GYHKIIMOHVMPOBAHMS PETYIATOPHBIX CUCTEM,
KOTOpbIe 00eCIeYnBaIOT PETYISINIO roMeocTtasa [2]. On-
HOBPEMEHHO TMOSIBJISIIOTCS M My6GIMKaLyMK B TOAAEPIKKY
MepBOHAYaIbHOrO OIpefeNieHus TrOMeocTas3a, KOTOpoe
66110 chopmynupoBaHo Gosee 150 jieT Ha3ad Kak OTHO-
CUTeNIbHASI YCTOMYMBOCTb TTAapaMeTPOB BHYTPEHHEN cpe-
Dbl OpranusMa. iMeHHO Ha 9TO obpaiian BHuMaHue 10.B.
HarounH B cBoeit myGmKanmm [5].

Hamomuum, uto B 1864 r. C. Bernard BIiepBbI€ OII-
penenu MOHSITHEe TOMeOCTa3a Kak «IOCTOSTHCTBO BHYT-
peHHell cpefibl, FTapMOHMYHBI HAGOp MPOIECCOB SIBJISI-
IOTCSl YCJIOBMEM CBOOOAHOI >KM3HM OpraHu3Ma». ITO
onpenenenue C. Bernard man B pabore «BBemeHue B
9KCIIEPUMEHTATbHYI0 MeAVIMHY» ¥ A0 HaCTOSIIEro
BpeMeH MHOrme (1)]/[3]/[0]10[‘]/[ HaCTaMBalT MMEHHO Ha
«CTOMKOCTY BHYTPEHHEi Cpeibl», 3a0bIBast MPU 3TOM O
BTOPOil YacTU OIpeneeHus <«...fTapMOHWYHbBII HabOp
MPOIIECCOB...» U «YCJIOBME CBOGOMHO KM3HM OPraHU3-
Ma». ®aKTUUECKM, B ITOM OIpefeaeHun QGUrypupyer
IBa HE3aBUCUMBIX (MJIM 3aBUCMMBIX) MOHSITUS: Tapa-
METpPbl «BHYTPEHHEN Cpefbl», KOTOPbIE AO/IKHBI ObITh
CTOVKMMM M JUHAMMKA (KMHEMAaTuKa) HEeKOTOPBIX
«IIPOLIECCOBY», KOTOPbIe 06€CTIeUNBAIOT ITY «CTONKOCTh».
B utore aTu nIBa sABNeHMS] 06eCMEUMBAIOT «CBOGOIHYIO
KM3Hb OpraHu3mar». OueBUAHO, UYTO OTPLIBATH rOMeEO-
CTa3 OT MPOIeCCOB Peryasiuy ero KOHeUHOl 1ieau ro-
MeocCTa3a — 3TO COBePIIeHHO He MMeeT CMbIC/IA.

Cnemyss 3™ dopmynupoBkam C. Bernard  mbl
JIOJKHBI 3aHMMAThCSI B M3y4eHMM TOMeocTas3a U Mexa-
HM3MaMM, 00ecrHeuYrBalIMMM TaKyl0 CTOWKOCTb, U
CBOGOJTHYIO JKM3Hb, T.e. PETYISITOPHBIMU TMPOIECCaMU
Wi QYHKIMSIMM OpPraHu3Ma, a He TOJIbKO OJHUMM Tia-
pamMeTpamMu BHYTpeHHei cpefbl. OgHaKo, MHOTHE (Bu-
3MOJIOTM TIPU3BIBAIOT OTPAaHMUUMBATBLCS TOJIBKO Iapa-
MeTpaMy BHYTPEHHe# cpenbl, 3a0biBasg IMPU ITOM O
mpoliieccax M KOHEYHOl IleJi romeocTasa. B Bemuko-
jemHoM o63ope [0.B. HatounHa o mpo6jiemMe romeo-
crasa [13] B UTOre aBTOp NPUXOIUT K C/IeyIOIEMY OII-
peneneHMI0 roMeocTasa («CTporoe M TOUHOE OIpejesie-
HMe» 110 MHEHMIO aBTopa): «['oMeocTas — 3TO OTHOCHU-
TeJIbHOEe TIOCTOSIHCTBO BHYTPEHHE! cpelibl OpraHu3ma u
Ipyrux 6muocucteMm B Tponecce (GYHKIMOHUPOBAHUSI».
TMoMHOCTBIO /1M MCYEPIbIBAET 3TO MOHSTME TOMeocTasa
¥ MOSKHO JIM U3 HEro OMpPeJe/NTh MOHSITHUE «TOMeOCTa-
TUYECKOI cucTeMbl»? Bosiee TOTo, KOr/ia Mbl TOBOPUM O
CHUCTeMe, TO 3TO MOHATHE HOJDKHO BKIIIOUATh B cebs1 He
TOJIbKO 06BEKT (BHYTPEHHIOIO Cpeny), HO M pas/iMyHble
PETY/SITOPHbIE CUCTEMBI, 0OeCTeunBaloIIMe <IIPOIECC
(YHKIIMOHMPOBAHUSI» U «OTHOCUTETbHOE ITOCTOSIHCT-
BO». IlocieqHee 0COGEHHO OMCKYCCMOHHO B (DMU3MOJIO-
MU U MeIUIIMHE Ha ALY C MOHSATUEM «CTaHIAPTHI rO-
MeocTasar.

Lenp ucciegoBaHMUSA — ITeMOHCTPALMS Pa3aIUumnii
B IOV CTOXaCTMKM IIpM TpEMOpe U TeINMHIe, UYTO
UneHTUGUIUPYETCS WUCIBITYeMbIM KaK HeU3MeHHOe
COCTOSTHME.

OOBeKThI M METOAbI MccIeqoBaHus. I'pymnmna u3
15-Tu yeyoBeK (IOHOIM M NEBYIIKM, CPeIHMIT BO3pacCT
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<T>=23 roga) o6c/1eq0BaauCh B pekume 15-Tu IOBTOP-
HbIX peructpauuit mpemopozpamm (TMI') m mennuH-
epamm (TIIT) (mys Kakooro MCIBbITYyeMOro) 10 MeTOO-
Ke, KOTopas omycaHa paHee. PerucrpupoBannucs TMI' o
5 CeKyHZ, KOTOpble KBAaHTOBAIUCh C IEPUOIOM
7=10 Mcek. Tak, 4yTo B Kaskmoit Bbi6opke TMI (1 TIII') mMbI
peructpupoBaau 1mo 500 Toyek (KOOpAMHAT IMajblia 3a
9T 5 ceKkyH). B uTOre /151 KaXXIOro UCIBITYEMOTO GbI-
JI0 TIony4eHo 1o 15 Bei6opok TMI u TIIT, mJiss KOTOPBIX
CTPOM/IM MATPULIbI MAPHBIX CpaBHEeHMIT BbI6OpOK TMI 1
TIIT. B aTux MaTpullax HaXOAWINCh UMcia k map, Ojist
KOTOPBIX MMeeTCsT OfHA (06I11ast) reHepasbHast COBOKYII-
HOCTb (KpUTepuit BuikokcoHa mpu 3Tom p>0,05).

Pe3ynbTaThl M UX o6Ccyxmenmne. Hekomopeie He-
coomeemcmeus U 0zpaHuyeHus K1accuueckozo onpede-
JeHus 2omeocmasa. Eme pas ormetrum, 10.B. Hatoumn
60peTcs 3a UMCTOTY MOHSITHSI TOMeOCTasa, yAessisi OCHOB-
HOe BHMMaHMe CTaTUYHOCTM BHYTPEHHEeN Cpenbl opra-
HM3Ma U oTcbutiasg Hac K C. Bernard. OpmHako, ciiegyer
ObITh OOBEKTMBHBIM ¥ HAIIOMHUTb TPAKTOBKY BTOPOTO
KJIaccuKa Teopuu romeocraza W.B. Cannon: «...y HU6biX
cyujecms, 8K1i04asl, B03MOMCHO MO32, Hepabl, cepdye, nezKue,
nouKu, ceneseHky, Oelicmeyoujue cosMecmHo (83aumoodeti-
cmeywue),...» ¥ TPEAToNoKIT 0coboe ompeneneHne
3TUX COCTOSIHMIA, TOMEeOoCTasuc. JTO CJIOBO He IpeJona-
raeT 4TO-1160, TOCTOSIHHOE WIM KaKkoe-TO 3acTOiHOe
sipyieHne. OHO O3HAYaeT yCa0BMe, KOTOPOe MOXKET M3Me-
HUTBCS, HO KOTOPOE OTHOCUTEJIBHO IOCTOSIHHO». B aTOM
onpenenenuu W.B. Cannon paciumpsieT MOHSITHE TOMeOo-
CTasyca, BBIBOAUT €ro 3a MpeJesbl BHYTPeHHeN cpelibl U
BK/IIOYAeT B IOMeOCTa3 ¥ CUCTEMBI (OPraHbl, CUCTEMBI
OPTaHOB), KOTOPbIe OGECIIEUMBAIOT PETY/ISIUI0 U «CBO-
GOIHYIO XM3Hb OpraHm3Ma». VIMEHHO Takast «CBOOOAHAS
SKU3Hb» SIBJISIETCSI UTOTOM FOMEeOCTaTUYeCKOTO peryamnpo-
BaHMSI BCEX UacTelt opraHu3Ma (Kak 1ej10ro).

B arom ompepenennu W.B. Cannon oco6biM o6pa-
30M OOBEAVHSIET OpraHbl (CMCTEMBI OPTaHOB), KOTOPbIE
YUacTBYIOT B obecIieueHuy romeocrasuca. IIpy 3Tom
TocjaefHee IOHSTHE He TPaKTyeTCsl KaK HeUYTO Heus-
MeHHOe, (GYHKUMOHMPOBAHME «MO3Ta, HEPBOB, Cep/i-
1a...» HaIlpaBJeHO Ha MojJep)kaHue TOMeocTas3a U SIB-
JISIETCST 3JIEMEHTOM O0O6IIeif cuCcTeMbl TOMeOCTaTUYeCKO-
ro peryaupoBaHusi. OcTaeTcs: He ONpeseleHHbIM U IUC-
KYCCMOHHBIM, Ha YTO PacCIpOCTPaHSII 3TO «OTHOCUTEb-
HOe IOoCTOSIHCTBO» W.B. Cannon: Ha mapaMeTpbl BHYT-
peHHeli cpelbl (OMOXMMUYECKNIT COCTaB KPOBU, IMOCTO-
SIHCTBO TeMIIepaTyphl Teja U T.[.) WU B TOM YMCIe U Ha
MIOCTOSTHCTBO B paboTe pPasauMuHbIX (QYHKIMOHAIbHBIX
CUCTEM, KOTOpbIe 006ecIieuMBalOT 3TO OTHOCUTENbHOE
MTOCTOSIHCTBO. Be3 ycToiiunBoit paboTsl PyHKIMIT opra-
HM3Ma U ero OpraHoB (cepplie, Jierkue, MOYKU...) He-
BO3MOKHO obecIieueHMe HOPMalbHOrO rOMeocTas’a |
camMoe TJIaBHOe «CBOGOMHOM JKM3HM OpraHusmar. Ilo-
CjlefHME TPU CJIOBA — 3TO TMOHSTMS rOMeocTasa (Ipwu
3a60yieBaHMYM OpraHM3Ma HeT «CBOOOIbI»). ITO KOHEY-
Has LieJib ¥ CaMOro ToMeocTa3a 1 paboThl PYHKYUOHANb-
Holx cucmem opzarusma (®CO) yvenoseka. Ho nmpu sTom
OTCYTCTBYIOT KOJIMYECTBEHHbIE OIpefieNieHns STON Iie-
JIN, HET MOHATHS cTaHgapra [10].
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OTMeTMM, UYTO TOMEOCTa3bl BHYTPEHHEN Cpenabl
TOXXe ObIBAIOT pasHbIMK. OGBIUHO TJIaBHOE BHMMAaHMeE
yIaenseTcs: 6MOXMMUYECKOMY COCTaBy (KPOBM, MEXKKIIe-
TOYHOI >XMAKOCTU U T.A.). OgHAKO, YMeCTHO ceityac
paccMOTpeThb, HaIIpUMep, U TeMIlepaTypPHbI TOMeOoCTas.
VI3BeCTHO, UTO IIpU 06IIEM OXJIaKIAEHUY TeJla JOBOTbHO
yacTo Hab6momaetcs 3¢bdeKT AposkaHusl, KOTOPbIA Ha-
MpaBJeH Ha YaCTMYHYI0 KOMIIEHCALMI0 BO3HUKAIOLIEro
nepeoxaaxkAeHuss Bcero opraHusma. OueBMIOHO, UTO
3TUM IPOLIECCOM MOXKET YIIPaBJSTh YEeHMPAlbHAsl Hepe-
Hasa cucmema (UHC), HepsHo-mbiweynas cucmema (HMC)
M CO3HAHME YeloBeKa B IeJIOM (YeJIOBEK MOKeT ceOst
3aCTaBUTh He JIBUTaThCS MM HA0OOPOT). DTOT OGNt
TPEMOP MOXHO YMEHbIINTb UM Ja’ke OCTaHOBUTb, UTO
6ymeT BAMATh M Ha TeMIIepaTypHbIii roMeocTas (TIOBbI-
IIeHMe aKTMBHOCTM TPEMOpA U OOIIMX IBVDKEHMIT (CO3-
HaTeJbHBbIX) CHU3UT MepeoxJakaeHune, a Mokon — ycu-
jyut). OueBnuaHo, yto LTHC 1 HMC moryT cyiiecTBeHHO
BAMSITH HAa TIapaMeTpbl TeMIIEpaTyphl Tejla, Ha Mepeox-
JIakaeHVe, TeEM CaMbIM DEryaupyeTcs M TeMIlepaTyp-
HBII rTOMeoCTa3 OpraHu3ma.

3akoHoMepHO rosoputh 0 poau LITHC, koTopas pe-
TYJIUPYeT MHTEHCUBHOCTbH ABVKEHMiI, B 00IIeit cxeme
TepMoperyasiynu. UHTeHCcuBHAsS (Qusndeckas OesTellb-
HOCTb (CO3HATeJIbHAs) MOXKET CHMKATh OXJIakKIeHMe
Tejia YeJ0BeKa (TIOBBIIIEHME MPU PErucTpanyuy TemIie-
paTypsl Tesa (XOTsI O6bI Ha MMOBEPXHOCTH)). B aTOM mpo-
necce 3agericteoBana HMC u Torma ymMecTHO TOBOPUTH
06 yuactuum HMC B romeocrase. OueBUIHO, U TO, UTO
mo3r, THC MoryTt cymiecTBeHHO BIMSITB M Ha TOPMO-
HaJIbHBINA CTATyC OpraHM3Ma, BbI3bIBas yIydllleHue Ta-
pamMeTpOB romeocrtasa (MIM uX yxypuieHwue). B stom
ciayyae Mbl He MoxkeM uckimtounth ITHC 1 HMC u3 cuc-
TeMBbI PEryJisaiyuy TeMIepaTypbl Teja, Jenast KU3Hb 60-
Jiee koMdopTHOI (CBOGOIHOII) MM, HA0OOPOT, 3a CUET
06e3IBVDKMBAHMS YXYAIIAS TTApaMeTPbl BCETO OpraHu3-
Ma (M ero romeocrasa).

ITpu 3TOM MMeeTcst 1 o6paTHasI CBSI3b: GMOXMMUYe-
ckuit romeocTas cwibHO BausgeT Ha IIHC, na HMC, Ha
paboty cepdeuro-cocyoucmoii cucmemst (CCC). I3BeCTHBI
3dderThl rUMOKaTbLEMUM (M HEOOCTATKa Kaaus U
HATpuUsl B OpraHu3Me) Ha paboOTy cepplia, Mo3ra U T.[.
O6paTHbiit 3¢deKT OoueBUIEH — OCTAHOBKA PabGOTHI
cepplia, HalpuMep, cpasy NpUBENET K pe3KOMy KU3Me-
HEHMIO TOMeoCTa3a, MapamMeTpoOB KPOBU U U3MEHUT
TOpMOHaIbHBIN cTaTyc. IlInpoko u3BecTHBI 3DPEKTHI
Kpall-CMHAPOMA, KOIJa JIOKaJbHOe HapylleHue KPOBO-
TOKOB MPUBOIUT K IJI06aIbHOMY M3MEHEeHMI0 TOMEeOoCTa-
332 KPOBU U MEXKIETOUHOM XXUIKOCTU (UTO B UTOTE MO-
>KeT MPUBECTU K CMePTU BCEero OpraHn3ma).

O4eBUIHO, YTO 3TU MPOLECCHI (M CUCTEMA) TECHO
B3aMMOCBSI3aHbl M J1106ast JOKaIM3alus IMOHSITUSI TO-
MeocTasa cpa3y Hac YBOAUT OT OIpeJie/IeHNsI TOMeoCTa-
3a o W.B. Cannon. DTOT yueHbIli He pa3feisi MOHITHe
roMeocrtasa OT paboThl «...M03Ta, HEPBOB, CepAla, Jier-
KMX...» ¥ T.J. OH BKIIOYaJ paboOTy OpPraHOB M MO3Ta
(Hetipocemeti mo3z2a — HMC) B romeocTasuc u romeocTa-
TUYeCKoe peryaupoBaHue. IIpu 3TOM OH 3TO peryiampo-
BaHMe He OTAEJNUI OT MPOLIeCCOB PabOThI ITUX OPTaHOB.
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B panbHeitmem I1.K. AHOXMH HOIKIIOUMI K CHUCTEMaM
obecrieueHNs TOMEeOCTas3a U CBOU (YHKYUOHANbHbIE CUC-
memut opzavusma (D®CO), KoTopble (IO OIpele/IeHUI0
IMetpa Kysbmuua) o6ecrieunBaiOT «moje3Hbiii 3¢dexrT»
IS opraHusma. JTOT 3¢b@deKT B UTOre obecreunBaeT
«CBOGOY» opraHmama, o KoTopoii roBopua C. Bernard
150 et Ha3an.

Otmetum, uto W.B. Cannon paccMaTpuBal TOMeo-
CTa3MC U KaK COCTOsIHMe (He 06s13aTeIbHO CTallOHap-
HOe) U Kak mpouecc. [Tog nmociegHMM MbI ceiivyac TOHU-
MaeM pasjiIMuHble MMPOLIECChl PeTy/ISIIMU roMmeocTasuca.
CBOAUTH TOMEOCTA3MC TOJNBKO K GOPMYIMPOBKE O HEKO-
TOPOIt (3TO TOXKe ceifyac HaMU OyIeT JUCKYTUPOBATHCS)
CTAllMOHAPHOCTY BHEK/IETOUHON KUAKOCTEN (ChIBOPOT-
Ka (11asma) KpoBu, aumda, JIMKBOP, mepuianmda, reMmo-
mvmMda u T.J.) — 3TO 6y/IeT 03HAYaTh, YTO MbI OCTAHEMCSI
Ha ypoBHe 1864 r., T.e. nouumanus C. Bernard. OgHo-
BPEMEHHO 3TO O3HAuyaeT, YTO MbI OTBEPraeM U KOHLIEII-
uuio W.B. Cannon, ero pacliMpeHHYI0 TPaKTOBKY rOMeo-
crasa. B mesom, rmaBHOe B MOHSTUMM TOMeOCTa3a — 3TO
MMEHHO «...yCJIOBMe CBOOOZHOI YXM3HM OpraHmM3May,
T.e. LleJIb TOMeOCTa3a OpraHnu3Ma.

Houamue cmandapma zomeocmasa u @CO. Yua-
ctue ropMoHoB, ITHC, opraHoB B romMmeocTa3e HUKTO He
ocriapuBaeT, HO B TpakToBke C. Bernard 3TO HeUTO BTO-
puuHoe (COMyTCTBYIOIIEE), BaXKeH UTOr PaboOThl BCETO
OpraHMsMa — YCTOMYMBOCTb BHYTPEHHEJ Cpelbl Opra-
HusMa. IloguepkHem, uyto 10.B. HaToumH nmogHumaert
KpajiHe BaskKHYIO MMPOGJIEMY rOMeoCTas’a: «...4TO CIAYKUT
CTaHAAPTOM M TIOYeMy IIPUPOAa BbiOpaia Te 3HAUeHUs,
Ha KOTOpbIe HAacTpoeHa cuctema». QUeBUAHO, UTO Celi-
Yac yMeCTHO HaM IMOCTaBUTh BOIPOC O peaibHOCTU Ta-
KUX CTaHOapTOB (HOpMbI). KaKOBbI JO/KHBI OBITh 3TU
CTaHAAPTHI, KAK UX KOJIMUECTBEHHO ONMCHIBATh?

IMoguepknem, urto l0.B. HatoumH He oTpuiiaet
B@XHYI0O pOJb Ppa3lMYHBIX PEryasiTOPHBIX CUCTEM B
obecrieueHun romeocrasa. Ha mepBomM MecTe B €ro
KIaccuPuKAMM TaKUX PETYISATOPHBIX CUCTEM KaK pa3 u
CTOUT HepPBHas CUCTEMA. 3aTeM CIeyI0T SHIOKPMHHAS,
BBIJIE/ISIETCS] POJIb ayTOKOMIOB, MHKPETUHOB, CUCTEMBbI
APU]I, 1 HakOHel], KOHI[EHTPALUUU B XUJIKOCTSIX BHYT-
peHHell cpelbl HEOPraHMYECKMX BelecTB (MOocaegHue
BJMSIOT, B TOM 4MCJie, U HAa HEPBHYIO cucremy). Iloa-
YepKHEM, UTO BCE 3TU CUCTEMbI 06ECTIeUNBAIOT U HOP-
ManbHYI0 paboty ®CO m ITHC. 3To Bce B3aMMOCBSI3aH-
Hble 3JIeMEHTbI, KOTOpbIE U SIBJSIOTCS OPraHM3MOM ue-
nosexa [3,11,15].

IIpu 5TOM BbIJIENSIETCS POIb OMOIHEPTETUKM, CKO-
POCTU XMMUYECKUX peakinii, 06beM KJIeTOK U 3JeKTPO-
rere3. IlocienHue OMSITh-TAaKM 3aBUCAT OT OasaHca
9JIeKTPOJINTOB B OpraHM3Me UeoBeKa, UTO B TOM 4MCie
omnpefensioT pabory HelipoHOB u Bceii ITHC. Bce atu
CUCTEMBI PEryysiiuyM HampaB/ieHbl Ha JOCTVDKeHUS MO-
yiesHoro 3ddekTa Ay opraHu3Ma, 0 KOTOPOM TOBOPWIT
[1.K. AHOXVMH B CBOe€Ji Teopun (PYHKYUOHAILHBIX CUCMEM
opearusma (P®CO) uenoBeka. MoOKHO TBepHoO ceitdac
rOBOpPUTh, uTO 6e3 pa6oTel ®CO HEBO3MOXKEH rOMeo-
cTa3, u HaobopoT, 6e3 moAmepskaHuUs roMeocTasa He-
BO3MOXXHO TOBOpUTh O pabore ®PCO. OueBUAHO, UTO
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TOTJa YMECTHO IMOCTaBUTh BOIIPOC M O TOMeoCTaTuye-
ckoit pa6ore ®CO, KOTOpble OOECIeunBaIOT YCTONUM-
BOCTb TOMEOCTa3a ¥ HOPMAaJbHYI (CBOOGOMIHYIO) KMU3Hb
BCero opraHusma dejioBeka. IloguepkHem, uto PCO
BXOZSIT B CUCTEMBI, KOTOpbIe 06eCreuynBaloT TOMEeOCTas
Y OT Hero 3aBUCST.

Bo3HMKaeT BOIPOC: MOXKHO JIM TIPOBECTU T'PaHb
mexay @CO u romeocTasoM OpraHu3Ma U YMECTHO JIU
CTporo paszensaTh paboty ®CO u romMeocTasa OpraHus-
ma? MoxXHO /i1 (B UTOTe) TOBOPUTHh O TOMEOCTATUUECKOM
perynsiun ©CO (Bratouass HMC u CCC)? IToguepkHemMm,
yto ®CO HampasaeHbl HA HOPMOreHe3, Ha HOpMa/JbHOe
rojAepkaHye roMeoctasa (B 9TOM UM 3aK/II04YaeTcs Io-
JIOKUTENbHBIN 3¢ dekT paborbi @CO). OgHOBpEMEHHO
BO3HMKAeT TIJIaBHbBIN (M TPUHIUIIMAIbHBIN) BOIPOC:
MOYKHO JI TOBOPUTb O TOMEOCTaTUUEeCKOM peryjamnpoBa-
HuM pabotel camux ®CO? MOKHO /M MCIIOIb30BaTh
TepMuH romeoctas ®CO, umes B Bugny, yro ®CO yyacTt-
BYIOT B OpraHu3aliMy TOMeoCTas3a, OHM 06ecreunBaioT
«YCJIOBUSI CBOOOJHOM XM3HM OpraHmM3Ma» U SIBJISIOTCS
peryjisiTopaMyu TNapaMeTpoB BHYTpPEHHel cpelbl opra-
HU3Ma?

Ha Ham B3r/s 3TM BOMPOCHI HOCSIT TeopeTude-
ckuit xapaktep. OHM U3 06JacTM BOIPOCOB: paboTa
cepaia obecrneurBaer romeoctas? O6IIeM3BECTHO, UTO
TpU TATOJIOTUSIX CEPIEeYHOl [esTeTbHOCTU IOBOJBHO
YyacTo HabJIomaeTcs IaTOTeHHbIt TOMeocTas, BbIpa-
SKaIOIMIicST B HapyIIeHMM BOIHO-COJEBOTO 6asaHca,
HapylIeHMIX [JII0KOCTaTe U APYTMX I10Ka3aTessix FTOMeo-
craza. OueBMOHO, YTO CTaTM4yHas (TOMEOCTAaTUUHAs)
pabota cepdeuro-cocyducmoti cucmemst (CCC) IpUBOIUT
K HOpMaJIbHOMY TOMeO0CTa3y BCeX OCHOBHBIX LIECTU TO-
MeOCTaTUYEeCKUX CUCTEM, O KOTOPBIX MbI TOBOPUJIIN BBbI-
mie. B canorenese CCC obecrieurBaeT HOpMOTreHe3 ro-
MeocTasa B ero kiaccuueckom (o C. Bernard) moHuma-
Huu. OJHAKO MPU 3TOM OCTaeTcs 3a KaApoM OTBET Ha
BOIPOC O KOJIMYECTBEHHOM M3MeHeHMM HOPMBbI (CTaH-
nmapra) B pa6ore ®CO, u AMHaMMKe TOBeIeHMS mapa-
MeTpOB BHYTpDEHHeJ cpelbl opraHusMa. SBisiercs au
JII060i#1 cTaHgapT romeocrtasa M ®CO HEKOTOPOJi MOCTO-
SIHHOI1 (XOT$I 6bI C TO3ULMI CTOXaCTUKM) BETMUNHOIN?

B uTore, ymMecTHO MOCTaBUTh BOIPOC O TOMEOCTa-
Tndeckom perynupoBanum CCC, a nanee u HMC, gpyrux
®CO uenoBeka. be3 ux HOpMasbHOI paGOThI MbI HE MO-
skeM 00ecIeunTh HOpMasibHbIif TOMeOCTa3 OTHOCUTEb-
HO YCTOMYMBOE COCTOSIHMEe BHYTpDeHHeJ cpefpl Opra-
HM3Ma. MokHO i1 oTHOCUTh ®CO K cucteMam obecre-
yeHMsI TOMeoCTasa ¥ Tae pasHuiia Mexmy pabotoit ®CO
U TOMeOCTa3oM opraHmsma? OTMeTMM, 4TO IIOUYTU BCe
y4eHble, MU3yyalollyie TOMEeOCTa3, HEPBHYID CUCTEMY
OTHOCST K Ba)XHEMIIUM peryjasTOPHbIM CUCTEMaM U OT
ee paboThI CYIIeCTBEHHO 3aBUCUT COCTOSIHME FOMEOCTa-
3a. MbI yxe ropopwim o BnusgsHuy HMC Ha Tepmopery-
JIAuio (TIPU XOJIOLOBOM CTpecce), HO HUKTO He Ocrapu-
BaeT BaskHylo posib CCC B perynsiuu romeocrasa. O6e
atu ®CO (HMC u CCC) BMecTe C HEpBHOl CUCTEMOI1
06ecreunBaiOT He TOJILKO TOMeOCTas, HO U CBOGOIHOE
CYIIeCTBOBaHME OpraHM3Ma B CJIOKHON Cpelie OpraHu3-
ma [5-11,14].
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MosicHo 1u 8 yenom zo8opume 06 zomeocmamuue-
ckom pezynuposeanuu HMC unu CCC, komopuslie obec-
neuuearom zomeocmas opezaHusma uenoeeka? B Ha-
CTOSILIIEM COOOILIEHMM MbI MTOAHUMaeM (GyHAAMEHTaTb-
Hble TpO6GJeMbl FOMeOCTa3a, B YACTHOCTH, MpoBaemMy
KOJIMYECTBEHHO! OIeHKM 3(PGheKTUBHOCTM €ro peryin-
poBanus. Cpeay 3TUX Mpoo6JieM IJ1aBHas: Kak MOHMMATb
M KaK OLIeHMBATh (OTMCBIBATb, MOJEJIUPOBATh) OTHOCHU-
TEJIbHYIO YCTOWUMBOCTh M «IIPUHIUAIBI (PYHKIIMOHUPO-
BaHMS romeocrtasa»? TOT BOIIPOC MbI pacuimdpoBbIBa-
€M B JIBYX ITyHKTax: MOXHO TOBOPUTb O TOMeocTa3e, Kak
06 06beKTax (ero, roMeocTasa) Uau MOXKHO TOBOPUTH O
CcaMOM ITIpOLiecce TOMeOCTaTUUeCKOT0 PEeTryaMpoOBaHUs U
O KOHEYHOI Lenu 3Toro peryaupoBaHus. [Ipuyuem sTo
perynupoBaHue BkiawouaeT rinasHble ®CO (HMC u CCC)
u paboTry HejipoceTeii Mo3ra, 63 KOTOPbIX TOMEOCTAa3
HeBO3MOkeH. OUeBUIHO, YTO pa3pbIBaTh OOBHEKT U €ro
MPUHIUIIBL  QYHKIIMOHMPOBAHUSI M CBOiCTBA — 6ec-
CMBICJIEHHOE 3aHSITMEe, HO MMEHHO 3TO MBI MMeEEeM Y
C. Bernard, mpencTaBlieHMs] KOTOPOTO CYLIECTBEHHO
OTAMYHBI OT npexctaBienuit W.B. Cannnon. C. Bernard
BBIZENSNT OObEKT — BHYTPEHHIOI Cpely M yBakaeMblii
10.B. HaTounH npepjiaraeT Ha 3TOM OCTaHOBUTLCSI, HO B
onpenenenuu C. Bernard vimMeeTcs M XapaKTepuUCTUKA
(cBoiicTBO) TroMeocTasa. Peub uaeT 0 MOCTOSTHCTBE MU
«croiikocTu» [10], 4TO obecreunBaeT «yciaoBue CBOOOS -
HOI >KM3HM OpraHmsmar. TepMMUHbI «OTHOCUTE/IbHOE
MOCTOSIHCTBO» M CaMMU YCJIOBUSI «CBOOOTHOM SKUZHU»
KOJIMYECTBEHHO ITOKa He pacimdpoBaHbl B (U3MOJIO-
rvuu. HeT mMogenest 53Toi «CTOMKOCTU» M KOJMYECTBEHHO
He OTIMCaHBI MPOLeCChl TAKOTO PeryIMpOBaHMsI.

[Tostomy, Korga 10.B. Haroumn [5] BhICTymaer c
KPUTUKOI TeX YYeHbIX, KOTOpbIe MbITAITCS MepeHeCcTu
CBOJICTBA (XapaKTepUCTUKM) TOMeOoCcTa3a Ha Apyrue Ou-
HaMmuuyeckue cucrtemsbl, To aBTop (F0.B. HaToumH) pe3ko
BBICTYIIAeT C KPUTUKOI TaKUX MOMBITOK. OH TOBOPUT O
HEJIOCTYITHOCTY TaKUX aHAJIOTUI MMEHHO M3-3a pas3iiu-
unMit B 067acTSIX MCCIeJoBaHMil. IDTOM  KPUTHUKE
10.B. HaTounH 1mOCBATWUJI LeJblili paspen («TepMUH To-
MeOoCTa3 M ero MCIoJb30BaHMe»). B yacTHOCTM, Ham
CelaHO HamoMMHaHMe, 4To B 50-60-x rogax (Kcratw,
BMecte ¢ II.K. AHoxuubsiM) H. BuHep B KubepHeTUKe
MIBITAJICSl MCIIO/Nb30BAaTh IMOHSATHE TIOMEOCTAaTUUECKOTO
perynupoBaHus (peryJiMpoBaHue I0 OTKJIOHEHUIO U
BO3MylIeHMI0). OJHAaKO, 3TO HAaIllOMMHAHME KacaeTcCs
MPOLIECCOB M KOHEYHOM LienM STUX IMPOoLeccoB (a He
o6bexTa). Peub uaeT MMEHHO O AMHAMMKe TMpoliecca U
MeXaHU3MOB peryiasuun (OHM YHUBEpPCAIbHBI BO BCE
npupopae). Hannume Takux BUIOB PerynMpoOBaHMUS B K-
BbIX cucreMax He orpuuan u II.K. AHOXMH B Teopum
®CO. dToi1 ke KoHLenuyuu npuaepskuBancs u [1.K. AHo-
XUH, KOT/Ia OH OObSICHSIT ITOJIe3HbI 3(pdeKT opraHnsma
ot mevicTBus (byHKImonupoBauus) @CO. V3BecTHO 06a
9TUX BblJarmuxcs (AHOXMH U Bunep) yueHbix 20-ro
Beka B CCCP BcTpevanuch (Ij1s1 pelieHus 3Toit mpobiie-
MbI) B MockBe B 60-x rogax. OHM 00CYKAaJy MMEHHO
OGIIYI0 KOHIIEMIIUIO CUCTEM DPEryIsSIuU B KUBOI U He-
SKMBO TIpupojie, 06CYKAAIM, YTO MOKET ObITh 0OIIETO
MEXAy TEeXHOTEHHBIMM CUCTEMaMM U OCOGEHHOCTSIMU



BECTHUK HOBBIX MEIUIIMHCKUX TEXHOJIOTUM - 2020 - T.27, Ne2 - C. 125-132

JOURNAL OF NEW MEDICAL TECHNOLOGIES - 2020 - V. 27, Ne 2 - P. 125-132

perynsiiuu @CO (KMBBIX CUCTEM B 1ejsiom). IIpu 3Tom
peub uaeT 06 06X MeXaHU3MaX MOBeIeHNsT STUX CHUC-
TeM, a He 06 06beKTax.

HamomuuM, 4TO mose3Hblii 3¢deKT s yeaoBeka
(WM colMyMa) COBEpINAIOT M KMOEepHEeTUUeCKMe CUCTe-
MbI, paboTarolye Mo MPUHIMUIIAM PEryJisiiui 10 OTHO-
LIEHUI0O K BO3MYILEHUIO. JTO MIMPOKO PacIpOCTpaHeH-
HbIE CHCTEMBI B TEXHUKE, GU3NKE, XMMUY, & He TOJIBKO B
SKUBOV Tipupope. Jlio6ast HesTeNbHOCTh HOPMaJbHOTO
couMyma TakKe HalpaBjeHa Ha TMopjepkaHue (HOp-
MaJIbHOTO) ero (YHKIMOHUPOBaHMS. B 3TOM mposBiseT-
CS1 CXOLCTBO MMEHHO SIBJIEHUI (MJIX IIPOLIeCCOB peryJisi-
1M U GYHKIMOHUPOBaHMUS 61ocucTeM). Eciu ManmMHa B
9TOM acIeKTe MoAoOHa YeIOBEKY (a ueJioBeK IOJ00eH
MallliHe), TO IOYeMy HeJb3sl 006CYKIaTh 3TU ITPOIECCHI
COBMeCTHO? Beap peub MOXeT UATU O MOJEJSIX, & OHU
MMEIOT BCerga YHMBEpPCaJbHbI XapakTep (3TO 3amada
marematuku). OTmerum, yto 1 F0.B. Hatoumn npencra-
BWJI B CBOEM COOOLIEHUM HEKOTOpOe MpOTHMBOpeune (B
CBOMX BbICKa3bIBaHMsX). HarloMHMM ero [5] umraTy: «B
KNACCUYeCKOM ecmecmeo3HaHuu ecezda ObLI0 NPUHAMO
cmpoz20e OMHOWeEHUe K UCNONIb306AHUI0 MePMUHO08, UMmo
npeonoJiazaem npumeHeHue ezo Jullb 8 OMHOWeEHUU Kpyea
s6J1eHUll, KOmMOopble OH Onucviédem, 8 NPOMUBHOM cCydde
0ydem He MoONbKO paA3Mbl8aHue, HO U BO3MOXCHO UCKAMHEHUE
cmbicna». Ho Bedp peub uaeT o siBAeHuM (M Ipoliecce), a
He TOJIbKO 06 06beKTe. B J11060M SIBJIEHMM MMEIOTCS Kave-
CTBEHHBIE U KOJIMYECTBEHHbIE XapaKTePUCTUKN (TIPOLieC-
ca, ero AuHaMumka). 'omeocTtas — 3TO He CTaTUKa, a KMHe-
MaTHKa 1mpolecca perymasium [3,6,15].

MbI ¢ 3TMM, 6€3yC/IOBHO, COTVIACUMCS, HO OTMETUM,
yto 1o onpenenenuio 10.B. HatounHa romeocTtas — 3To
SIBJIEHVE, KOTOpPOe BKJ/IIOYAeT UM OOBEKT (BHYTPEHHSS
cpefila OPraHU3MOB ¥ OPYIMX GMOCUCTEM... U TIPOIIECC
(HeKoe siBJIeHMe ero JMHAMMUKY) B BUle «OTHOCUTEIbHO-
TO TIOCTOSTHCTBA...» U «IIpoIrecca (GyHKIMOHUPOBAHMUS»
[5]- Ipy 3TOM KO/NMMUYeCTBEHHblE 3aKOHbI 3TOTO (YHK-
IMOHMPOBAHUSI He OIpefeseHbl B GU3NOIOTUMA U Me-
OULVHE U A0 HACTOSIIEero BpeMeHU. DTO MOCTOSIHCTBO
MpearoaraeT, 4YTo eCTb BO3MYyILEHMSI (BHEIIHMVEe WIN
BHYTpeHHMe, TIpK [e3aJanTalyy, cTpecce, 3a601eBaHM-
SIX U T.J.), KOTOpble TOMEOCTa3 IIpeofoyieBaeT, YAepKu-
BaeT «IOCTOSIHCTBO». OOHAKO, KaK MPOMCXOOUT 3TO
yaepkaHue ¥ IpeofoyieH)e IoKa TOYHO He ONMCAaHO B
menuuyHe [13-15]. I[ToguepkuBaeTcs, UYTO 3TO MOCTOSIH-
CTBO OTHOCUTEIbHOE (HO OTHOCUTEJIbHO Yero OHO IO-
CTOSIHHO?), HET TOYHOI'O ONMCAaHUS 3aKOHOB 3TOM AU-
HaMuku. VHBIMU C0BaMM, B TepPMMHE «TOMeOCTa3»
MMeeTCs IBe COCTABJISIONIME: OObEKT (BHYTPEHHSIST Cpe-
Ia) M HeKuit 0cobblifi Tpollecc (sSBJIeHME), KOTOpbIe
VMMEIOT 0COOble MPUHIIMIIBI MPOIECCOB (QYHKIMOHMPO-
BaHust. OUeBUIHO, UTO JII060II Mpoliecc (ero AuHaMMKa)
JIOJDKEH KOJIMYeCTBEHHO OMMCHIBAETCS, UMETb MOJenn
[9-12,15]. IIpu aTOM 3aKOHBI 3TUX NPOLLECCOB QYHKINO-
HUpOBaHMS (001ME) TOKA HUKEM U HUTJe He 06ToBapu-
BatoTcs. Vcronb3yeTcsi HeKuii TepMUH «OTHOCUTEIBHO-
CTU TIOCTOSTHCTBa». KakOB CMBIC/T 3TOI «OTHOCUTEIbHO-
CcTu»? B meTepMMHU3ME 3TO MOXKET GbITh ITPOCTO KOH-
CTaHTa (X;=const), Kak HeKuii CTaHZapT, a B CTOXaCTUKe
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Mbl TpebyeM ITOCTOSTHCTBA CTAaTUCTUYECKUX (QYHKIIMIi
pacripefeneHust f(x), CTaTUCTUYECKON YCTONIMBOCTU
BBIOOPOK Xi(t) — MapaMeTpoB opraHusma [2,6,11].

OueBMIHO, UTO TEXHUYECKME CUCTEMBI U IVHAMMU-
ka noegenuss @CO (HMC u CCC) He SBASIOTCS (CTPOro
TOBOPST) 06EKTOM TOMEOCTa3a, HO BOT CaM IMPOIeCcC UX
TOBe/IEHNs] — 3TO BIIOJIHE OMUCKyTMpyemas Tema. Tem
6onee, ytro ®CO M HepBHas CHUCTEMA CYIIECTBEHHO
BJMSIIOT Ha TTapaMeTpbl TOMEOCTa3a OpraHM3mMa 4yejaoBe-
Ka. OHM Yy4yacTBYIOT B Ipollecce TroOMeOoCTaTUUeCKOro
perynupoBaHus. [Iponecc perynsiuny ®CO u psima Tex-
HUYeCKUX (MIPUPOSHBIX) CUCTEM II0 UX OIpefeleHHbIM
rnmapameTrpam (MPUHIUIIAM U TTporeccamM QyHKIVOHUPO-
BaHMsI) BIIOJIHE MTOAXOLUT IO, BTOPYIO ITOJIOBUHY OIIpe-
JleJleHusI ToMeocTasa. 'oMeocTaTMuecKkoe peryampoBa-
HJe BHYTPeHHeli cpepl (110 IapameTpaM UX KMHeMaTu-
ki) BriosiHe agekBaTHO peryasaiuuu @CO (HMC u CCC) n
naxke cucrema B Bune Helipoceteir mosra (HCM). Bo
BCEX 3TUX CAyYasxX Mbl MMeeM XaocC ImapameTpoB Xi(t) ojist
3TUX cucTeM. VIHBIMU CJI0BaMM, Mbl MOKEM TOBOPUTH O
romeoctatTuyeckoM perynupoBanuu ®CO, HCM, Heko-
TOPBIX MPUPOJLHBIX CUCTEM, MMes] BBUAY, UTO KMHEMA-
TMKA TOBEeHMS UX IMapaMeTpoB X; OyAeT Mmomo6Ha Ku-
HeMaTHKe IOBeeHMs MapaMeTpoB romeocrasa. Emie
pa3 MmoauepKHeM, YTO OOBEKTHI MPY TaKOM IBUKEHUU
mapameTpoB romeocrasza u ®CO (c HCM B ¢aszoBom
MPOCTpaHCTBe cocTossHMiT (PIIC) 6yayT pas3IudHbI, HO
mpouecchl (PYHKIMOHUPOBAHUSI U TIOHSTUE <«OTHOCHU-
TeJIbHOI YCTOMUMBOCTU» GyIeT 06beAUHATD 3TU pasHbIe
CUCTEMBI (pa3Hble MO0 0O0beKTaM). B 3TOM Mbl MOIHO-
ctoio ¢ 10.B. Hatounubim [5]. O6beauuenne ®CO c ro-
MeOCTa30M ¥ peTy/silyeil TeXHUUEeCKUX CUCTeM BO3-
MOXHO HA OCHOBe OOIIMX MPUHIUIIOB UX PETYISIIINMA,
KMHeMaTuKe noseneHus xi(t) B OIIC [6,12].

B aToM cmbiciie (B CMbICIe mpoliecca QYHKIVIOHM-
poBaHU, T.e. IBJIEHNs, a He CAMOr0 00'bEKTa) Mbl TOBO-
pUM ceifyac 0 TOMeOCTaTUYeCKOM PeryjaupoBaHUM Ipy-
I'UX OIUHAMUYECKUX O6BHEKTOB, B IIEPBYIO OUEpelb Peyb
upet o0 ®CO u HelipoceTsIX MO3ra (He «BHYTpPeHHel cpe-
IIbl OpraHm3Mar). IIpu 3ToM MbI ceifyac roBOpMM O TO-
BeZleHuu (Ipouecce, siBjieHun) cucreM perynssuyy HMC,
CCC 1 HCM opraHnmusma uejioBeKa. ViMeeTcst Jiu UTO-TO
o6Iee B IMHAMMKE TTOBeAEHNS ITapaMeTpOB roMeoCcTas’a
(KaK HEKOTOpOro TIPOCTPAHCTBA BHYTPEeHHEN CpeJbl
opraHnusma) u B nuHamuke rnosenenuss ®CO, HCM? Ec-
JIX MBI 3TO BBISIBUM, TO IO BTOPOJ [TOJIOBMHE OIlpefene-
HMSI TOMeocTa3a (Kak «Ipoiecca GyHKIMOHUPOBAHUSI»)
MbI MOXXEM TOBOPUTb O TTOA06MM (CXOICTBE) MPOIECCOB
(IBJIEHNIT) TOMEOCTATUYECKOTO PEeryJiupoBaHUs BHYT-
peHHeit cpenbl U perynupoBanust ®CO, HCM, npyrux
MPUPOTHBIX 00bEKTOB. MOKHO YCUIIUTD 3TOT TE3UC TEM,
YTO TOMEOCTa3 CYIEeCTBEHHO 3aBUCUT OT DeryasiLuu
dusuonornueckux dyakuuit (@CO) M 0IHOBpPEeMEHHO
caM OH (romeocTtas BiausieT Ha pabory u ®CO, u HMC).
PaspbiBaTh romeoctas u ®CO, ux obuiye MIPUHIUIIBI
noBefeHUs1 (KMHeMaTUKK) He 1enecoodbpasHo. C mare-
MaTMYeCKo TOYKY 3peHMsI ITO pa3Hble MPOLeCChl, HO Y
HUX 00IMe MOJienu (M 9TO U eCTb MaTeMaTuKa).

IToguepkHeM elle pas, peub KUaeT He 06 06beKTe
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(cucrteme), a 0 Tpolecce (SIBJIEHUM) TOMEOCTaTUYECKOrO
PEeryIMpOBaHMS Pa3INYHbBIX (QYHKIIMOHATBHBIX CUCTEM (U
HCM) opranusma, KOTOpbIE CBSI3aHbI ¥ HATIPSIMYIO BIIMSI-
10T Ha romeocTas. OueBMIHO, YTO eCa ITU GMOCHUCTEMbI
(®CO 1 HCM) 6yayT IeMOHCTPMPOBATh OCOOYIO0 XaoTHye-
CKYI0 OMHAMMUKY (KMHEMAaTUKy) MX MOBENEHMUS, TO 3TO
OymeT BAMATb M Ha AMHAMUKY TOBEIEHUS MapaMeTpoB
camoro romeocTasa (3To 6yIeT BAMSITh M Ha IMapaMeTpbl
BHYTpPEHHe cpeibl opraHusma). Yepes CBSI3U U B3aUMO-
CBsI31, 0CcoOYyI0 camoopranusaimio ®CO u HCM mMbI Mo-
SKeM TIOHSITb M CHenyu(uKy opraHmsanyu (paboTbl) TO-
MeocCTasa, Kak CUCTEMBbI ¥ IIpoliecca pPeTyisiiuu 3TOi
cucteMbl. IIpy 3TOM He ciemyeT 3a6bIBaTh M MpO 06IIMe
uenu (B AMHaMMKe nmoseneHusi romeocrasa u ©CO).

Bce o9TO ceifuac B HOBOM meopuu xaoca-
camoopzanusayuu (TXC) u B HOBOV TeOpUM roMeoCTaTm-
YECKOTO PEryaMpoBaHUSI O6beAVHSIETCS OGIIVM ITOHS-
THUEM «TOMeOCTaTU4YecKoe peryaupoBaHue» u ®CO, wu
caMoro roMeocTtasa. B 3Tom cMbIcsie 0c060TO «Ipoliecca
dyHKUMOHMpPOBaHUSI» (KaK 0OIEM Ipoliecce — SIBe-
HMM) MbI TOBOPUMM ¥ O TOM OCOGOM COCTOSTHUU (O TO-
MeOoCTaTUMYeCcKoll IMHAMMKe) [apamMeTpoB Xi U TOMeOo-
crasa, 1 napametpoB ®CO (HMC u CCC), HCM. MsI mno-
CTynupyem, 4to HepBHas cuctema (HCM) nmeert xaoTm-
YeCKyl0 AMHAMUKY CBOEro MoBeieHus 1 3TOT Xxaoc HCM
(a Taxke CCC, HMC) moskeT oKa3bIBaThb 0cob6oe meiicT-
BME U Ha CUCTeMbl peryjasiuu roMmeocrasa, Ha rapaMeT-
pbI romMeocTasa. bojee TOTO, MbI ceifuac JOKa3bIBaeM,
YTO XaoC B HepBHOJ cucreme nepsyuyeH. Xaoc HCM orn-
penenun xaoc HMC u CCC, 4To B CBOIO ouepenb BAUSIET
M Ha XaocC mapameTpoB romeocrasa [6-9]. B TXC pmoka-
3bIBAIOTCS OOJbIIe TPUHIUIBI  (QYHKIMOHMPOBAHMS
®CO, HCM u romeocrtasa. [as 3TUX CUCTEM ceityac
CTPOSITCS OOIIVIE MOJIE.

OcobeHHOCIMU 20Me0CMAaMuY4ecKko20 pezyaupoea-
Hus camozo zomeocma3sa u @CO. Vitak, B paMKax HOBO-
ro0 MOHMMAaHUS TOMEOCTaTUYECKOTO PeryJiupoBaHUs U
MPUHIUIOB (QYHKUVOHMPOBAHMS XUBBIX CcHUCTEM (O
KOTOpBIX roBopui W.B. Cannon), Mbl UCXOOUM U3 TI0-
crynara, yto napametrpsl HMC 1 CCC umeroT xaoTu-
yeckuit xapaktep. [Ipuuem, 3TOT XaoC He SIBJISIETCS
IMHAMUYEeCKUM xaocoM JIopeHIia, 3TO 0CO6bIi CTaTH-
CTUYECKUIT Xaoc B Bupe agpgpexma Ecvkosa-3uHueHKO
(3E3) [2-4,6-9,15]. DTO CTPOTO IOKA3bIBAETCS Ceifuac B
HoBoit TXC, rae CTporo MOKasbIBAIOT XaoC ITUX IIPO-
LIeCCOB peryysiuy M 3TOT XaoC Jajblie BAKUSIeT U Ha
romeocTtas (MapaMeTpbl «BHYTPEHHeN Cpelbl opra-
HU3Ma»). UIHBIMM ClIOBaMM, MbI Ceiiyac JOKa3bIBaeM,
yto xaoc HCM u ®CO mnepBuUeH, a XaoC IlapamMmeTpoB
roMeocTtasa BTOpuueH. [Ipy 3TOM MBI He OTpUIIaeM,
4TO U Xaoc romeocrasa BauseT Ha ®CO U HepBHYIO
cucTeMy (Kak Ha OCTaJbHBIE ISITh CUCTEM DETY/ISLUU
roMeocTasa), T.e. 9T0 Habop B3aMMO3aBUCUMBbIX IPO-
1IeccoB, KOTOpble B urtore (ro mnpencrasiaeHusam ILK.
AHOXMHa) CO3[AI0T IOJIOKUTENIbHbBIN 3 deKT mjs op-
raHusma. JTOT MONOXKUTeNbHBIN 3ddeKT 1 obecreun-
BaeT ONTMMAaJIbHOE (He3aBMUCUMMOE OT BHEIIHel cpefbl)
¢dbyHkiMOHMpOBaHKe opraHu3Ma. CyTb 3TOTO IOTOXKMU-
TeabHOrO 3ddeKrra — ymepskaHue rmapaMeTpoB Xi(t) op-

raHyu3Ma 4eJjiOBeKa B Ipefesax HeKOTOPOro ICeBHoaT-
TPaKTOpa — orpaHnyeHHoit obaactu OIIC [11-15].

[MoguepkHeM, uTo Xaoc rapametpoB HMC mMbI Briep-
Bble moKkasany 15-20 jeT Hasam Ha OCHOBE aHaaM3a I'M-
rore3bl H.A. BepHIlTeliHa 0 «IIOBTOpeHUM 6e3 MoBTOpe-
HMiT» B GMOMeXaHMKe. Bplmaoumiics (pusnoior meITaacs
73 neT Ha3aJ [0Ka3aThb, YTO yUyacTHe MSITU OCHOBHBIX pe-
TYJSITOPHBIX cucteM (A, B, C, D, E) B IIOCTpOeHNM JTIH060T0
IBVKEHMSI MOYKET ITPOMCXOAUTh XaOTUYUHO, 6e3 MOBTOpe-
HUI (MIOEeT «UIpa» PO U 3HAUEHMS KKO0 U3 3TUX CUC-
TeM B opraHmusainuu OBvokeHuit). OgHako, 3a atu 70 et
HUKTO Jaske He IbITAJICS U3YUUTh STy TUITIOTe3Y [2].

Mbl ee MpoOBepuIM Ha IIpUMeEpe MPeMOpPozpamm
(TMI), T.e. [t HeIPOU3BOJIBHBIX OBVUKEHUI, U HA IIPU-
mepe mennuHepamm (TIIT), T.e. IPOU3BOJILHBIX IBUKe-
HMIA. BbUIO OKa3aHO, YTO HEBO3MOXHO JBa pa3a IoJ-
psig monyunTh Bei6opKyu TMI u TIII' OMHOTO U TOTO K€
VICIIBITYEMOT0, HaxOJsILerocs B ero HeM3MeHHOM Tro-
meocrtase [13-15]. IloguepkHeM, UTO TEPMUH «TOMeEO-
CTa3» MbI Cceifuac MCIONb3yeM U B €ro MpsIMOM CMbICTIe
(HeM3MeHHOCTb BHYTPEHHell Cpelbl), U B CMBIC/IE OCO-
60ro roMeocTaTMUeCKoro peryaupoBaHMs caMuUX Iapa-
meTtpoB HMC, o uem roBopus W.B. Cannon [10].

IlejicTBUTENBHO, €C/IM Mbl 15 pa3 y OJHOTO MCIThI-
TyeMoro 3apeructpupyem 15 Boi6opok TMI (o 500 To-
YyeKk B KaXAOJ BbIGOpKE) M 3aTeM MOCTPOMM MAaTpUILy
MMapHBIX CPaBHEHMIT 3TUX BBIGOPOK (MO KpuUTepuio Bu-
KOKCOHA), TO MbI TIOJYYMM BCeraa NpUOIU3UTETbHO
OIVMHAKOBBIA pe3ynbTaT. B Takux martpuiax (tadm. 1,
Kak TUIIOBOV MpuMep) HaxoguTtcs unciio k (y Hac ki=3 B
Tabs. 1) — 3T0 uKciao nap Bbi6opok TMI, KOTOpbIE MOX-
HO OTHECTM K OJHOI reHepaJbHOlV COBOKYIHOCTU (T.e.
9Tu ABe BbI6opky TMI' cTaTUCTMYECKM COBIANAIOT U UX
kputepuii Bunkokcona p>0,05). st TMI ato uncio k
Bcerpa KpaitHe Majo (k<€5%), UTO TOKa3bIBa€T OTCYTCT-
BUe JIIOObIX BO3MOKHOCTE! MpUMeHEeHUs CTaTUCTUKK B
OINMCAaHUY HENIPOU3BOJIbHBIX IBVOKEHUIA.

Tabnuya 1

Marpuiia mapHoOro cpaBHeHus BBIGOPOK Tpemoporpamm (TMTI)
OIHOTO U TOTO XKe yejioBeKa (6e3 HarpysKu, 4M1cjIo IOBTOPOB
n=15), ucnonb3oBayicsi KpuTepuii BUIKOKCcOHa (3HAUMMOCTh

p<0,05, uncio copnamenuii k;=3)
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HEIPOM3BOJIBHOTO ABVDKEHMS — TpeMopa. [j1s1 TennuHra
XapakTepHO HEeKOTOPOe MOBBbILIeHMEe NOJIU CTOXaCTUKU
o 10-12% ot obuiero umcia cpaBHMBaeMbix map 105 B
Tabsn. 1 u 2. OueBMIHO, UYTO TIOUTH BCE BHIGOPKYU HEOM-
HOPOZAHBI (OHM CTAaTUCTMUECKM He COBIAAAIOT, IJIS HUX
p<0,05) 1 3TO O03HAUYaeT OKOHYaHME IPUMEHEHMS CTO-
xactuku B ¢usuonoruu HMC. ITlpeo6naganue xaoca B
opranusanyuu u TMI, u TIII - 91O 06IIast XapaKTepu-
CTMKAa TOMEOCTAaTUUECKOTO peryimpoBaHus B Gusnoso-
iy HMC. CTaTucTUUeCKUI XaoC BBIOOPOK Xi(t) SIBJISIETCSI
06IIMM CBOWCTBOM pery/siiiuu (Mpoliecca) roMeocTasa,
®CO, HCM u MHOrMxX ApyruxX MpOLeCcC B OpraHuU3Me
yesoBeka [2,6]. Be3ge Habmonaercst 9E3 [2-4,6-9,12].

KN.

JIureparypa / References

1. Tomeocras u perymsauusi GpuU3MOMOrMIECKMX CUCTEM Opra-
Hmsma / OtB. pen. B.II. Hedenos. HoBocubupck: Hayka, 1992. 253 c. /
Gomeostaz i regulyatsiya fiziologicheskikh sistem organizma / Otv. red.
VP Nefedov [Homeostasis and regulation of the physiological systems of
the body / Ed. VP Nefedov]. Novosibirsk: Nauka; 1992. Russian.

2. EcpkoB B.M., Xamapues A.A., ITonoB 10.M., ®unatos M.A.
JleTepMMHMCTCKM-CTOXaCTUYECKII TTONXOA M TPeThsl TapafgurmMa ecre-
cTBO3HaHMs B 6GuomenuiuHe // CiaoxkHocTb. Pasym. IlocTHekmaccuka.
2020. N2 1. C. 46-57. DOI: 10.12737/2306-174X-2020-45-59 / Es'kov VM,
Khadartsev AA, Popov YuM, Filatov MA. Deterministski-stokhasticheskii
podkhod i tret'ya paradigma estestvoznaniya v biomeditsine [The de-
terministic-stochastic approach and the third paradigm of natural sci-

ence in biomedicine]. Slozhnost'. Razum. Postneklassika.
Ta6 2 2020;1:46-57. DOI: 10.12737/2306-174X-2020-45-59. Russian.
aonuya 3.  3unoB B.I., Kupuuyk B.®., ®ynun H.A. DkcriepumeHn-

Marpuia napHoro cpaBHeHus BbIGOpOK Termuurpamm (TTIT)
OJHOTO U TOTO Ke YyeIoBeKa (6e3 Harpy3Ku, YMcjiIo NoBTopoB n=15),
MCIIO/Ib30BAJICA KpUTepuii BuikokcoHa (3HaunmocTs p<0,05, uncio

coBniageumit k2=10)

TaJbHOe OGOCHOBaHMe MepapXMyecKkoil opraHusauuM Xaoca B
HepPBHO-MbIIIeYHO# (Hu3mosornu // BeCTHMK HOBBIX MeIULIMHCKUX
texHonormit. 2019. T. 26,N2 1. C. 133-136. DOI: 10.24411/1609-
2163-2019-16375 / Zilov VG, Kirichuk VF, Fudin NA.
Eksperimental'noe obosnovanie ierarkhicheskoi organizatsii khaosa
v nervno-myshechnoi fiziologii [Experimental substantiation of the

1 2 35/41516/17]8 9 |10 [11[12]13|14] 15 hierarchical organization of chaos in neuromuscular physiology].
1 0,00]0,59/0,02}0,00|0,000,45]0,00/0,0010,00]0,000,0010,00]0,00/ 0,00 Vestnik novykh meditsinskikh tekhnologii. 2019;26(1):133-6.
210,00 0,020,00{0,00{0,00{0,91{0,00]0,00]0,00)0,000,00{0,00{0,00{ 0,00 DOI: 10.24411/1609-2163-2019-16375. Russian.
310,59]0,02 0,00/0,00(0,00{0,01{0,00{0,00]0,00]0,00|0,00{0,00{0,00{ 0,00 4. 3umvenxo I0.IL, Ecbkos B.M., [puropbesa C.B., MaiicT-
4{0,02]0,00]0,00 0,00]0,00]0,00)0,00|0,000,00{0,00{0,00]0,00|0,00| 0,00 penko B.J. HelipoKOMITbIOTEPHbIE MOZEM 3BPUCTUUECKON fies-
5 10,0010,00]0,00]0,00 0,6010,0010,0010,00]0,00{0,0010,00{0,00]0,00] 0,00 TeJbHOCTM MO3ra 4ejioBeKa // BecTHMK MOCKOBCKOTO YHUBepCUTe-
610,00(0,00{0,00{0,00{0,60 0,00)0,00/0,00{0,00{0,00{0,00]0,00|0,00| 0,00 ra. Cepus 14: Tcuxomorms. 2018. Ne 3. C. 109-127.
710,45]0,91]0,01/0,00]0,00]0,00] __|0,00]0,00]0,00]0,00/0,00{0,00]0,00] 0,00 § ' p0y1. 10.11621/vsp.2018.03.109 / Zinchenko YuP, Eskov VM,
810,00(0,00{0,00{0,00{0,00{0,00{0,00 0,01]0,72]0,00]0,00{0,00{0,00{ 0,00 Grigor'eva SV, Maistrenko VI Neirokomp'yuternye modeli
190 8’88 8’88 8’88 8’88 8’88 8’88 8’88 8’2; 503 0,02 8’22 8’33 8’83 8’82 8’88 evristicheskoi deyatel'nosti mozga cheloveka [Neurocomputer

. 2 2 2 2 2 2 2 2 2 2 2 2 2 models of heuristic activity of the human brain]. Vestnik
11]0,0010,0010,0010,0010,0010,0010,0010,0010,0010,56 0,0110,000,12} 0,00 Moskovskogo universiteta. Seriya 14: Psikhologiya. 2018;3:109-27.
12{0,00]0,00]0,00)0,00{0,00{0,00{0,00{0,00{0,34|0,00)0,01 0,00/0,20( 0,00 DOI: 10.11621/vsp.2018.03.109. Russian.
13]0,00]0,00]0,00)0,00{0,000,00{0,00{0,00{0,02]0,00)0,00]0,00 0,01 0,00 5. Harouns 10.B. Tomeoctas // Yerexu husHonormueckix
14/0,00]0,00)0,00)0,00/0,000,00{0,00{0,00{0,99|0,08]0,12|0,20|0,01 0,00 nayk. 2017. T. 48, N° 4. C. 3-15 / Natochin YuV. Gomeostaz [Ho-
15/0,00]0,00]0,00]0,00{0,00{0,00{0,00{0,00{0,00]0,00)0,000,00{0,00{0,00 § o — ;

AHaJIOTMYHbIe Pe3yIbTaTbl MbI MOTYUMIN TIPU U3-
MepeHMM YPOBHS TVIIOKO3bI B KPOBU Y GOJIbHBIX caxap-
HBIM [1abeToM ¥ 3[0POBBIX MHAMBUAYYMOB. DTO Xa-
paKkTepHO Kak JJIsI OGHOIO U TOTO K€ UCIBITYyeMOro, TaK
Y 7151 TPYIIIIbI PA3HBIX UCTIBITYEMBbIX.

3akmoyeHue. fIBneHue (IIpouecc) oTepu CTaTu-
CTUYECKOM YCTOMUYMBOCTU [JII OAHOTO MUCIBITYyeMOro (B
pexkxuMe n KpaTHBIX TMOBTOPEHUI OMBITOB) UM LeI0i
IPYIITbI UCTIBITYEMBIX B PEKMME 15-TU MOBTOPHBIX pe-
TUCTpaIMii Mbl 0603HAUMIM KaK HeoIpeneeHHOCTh 2-
TO THUIIA (TTOYTU BCE BBIOOPKU X; CTATUCTUYECKU HE COB-
najgaoT) uin agpdekmom Ecvkosa-3unuenko (JE3) [2-
4,7,15]. Bce 3TO XapaKkTepusyeT BCe rOMeOCTATUYECKVE
CUCTEMBI, KOTOPbIe 06BEAMHSIIOTCS He TI0 00bEKTY, a Io
npuHUMUTIaM GYHKIIMOHUPOBAHMS U 110 KOHEUHON 1eNn
(yoepxanusi mapamerpos ®CO, HCM u T.1. B ipemenax
HEeKOTOpOTO IceBaoaTTpakTopa) [6,12,14].

B pamkax msyueHus: runotesnsl H.A. BepHiuTeiiHa
JIOKa3aHa CTaTUCTUYEeCKass HEeYyCTOMYMBOCTb BBIOOPOK
TMI' He TOJNBKO AJisI OJHOTO MCIIBITYeMOTrO (B pexxume
MHOTMX TIOBTOPHBIX MCIIBITAHUIT), HO U MJISI TPYIIIIbI
Pa3HBIX UCIBITyeMbIX. J10/IS1 CTOXaCTUKM He MpeBbIIlaeT
10% pna TMI' u 3TO 3aBeplaeT AajabHelillee IpUMeHe-
HMe CTOXaCTUKM B GuomexaHMKe. BosHMKaeT ocTpast
Heo6X0IMMOCTb B pa3paboTKe HOBBIX METOJIOB ¥ HOBBIX
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HOBBIE METO/IbI U3VUEHUS CTATUCTUYECKOM YCTOMUYMBOCTU KAPIMOMHTEPBAJIOB
10.B. BAIIIKATOBA", J.LA. TEHUCOBA™, 10.B. MHAITAKAHSIH™, [1.}0. XBOCTOB™, 10.B. CAJIUMOBA™

‘@I'Y «@HII HayuHo-uccnedoeamensckuti UHCMUmym cucmemHoix uccinedosanuti Poccutickoti akademuu Hayk»,
Haxumoeckuti npocn., d. 36, kopn. 1, 2. Mockea, 117218, Poccus, e-mail: yuliya-bashkatova@yandex.ru
“@IBOY BO «OmcKuii 20cydapcmeeHHsiii mexHuueckuti ynueepcumem», np-m Mupa, 0. 11, 2. Omck, 644050, Poccus
"BY BO «Cypzymckuii 2zocydapcmeeHHbiii yHusepcumemy, yi. Jlenuna, 0. 1, 2. Cypzym, Poccus, 628400

AHHOTanus. B cBs13u ¢ oTKpbITHEM 3¢ dekTa EcbKoBa-3MHUEHKO B BUJIE CTATUCTUUECKON HEYCTONUMBOCTY BHIOOPOK JIOOBIX Ta-
paMeTpoB (YHKIMIT OpraHM3Ma BO3HMKAeT MpobiemMa CTAaTUCTUUECKON YCTOMYMBOCTM MapaMeTpPOB ICEBA0ATTPAKTOPOB, KOTOpbIE
OIMMCBIBAIOT OHO U TO K€ (U3MOJIOTMYECKOe COCTOSIHME OJHOTO UcnbITyeMoro. Ilens uccnedoearus. Joka3aTeabCTBO CTATUCTUYUECKON
HEYCTOMYMBOCTM BbIGOPOK KapAMOMHTEpBaloB. Mamepuaist u memodsl ucciedosanus. VicciemoBanach IpyIa sKeHIIMH (CpegHuMit
BO3pacT 29 JIeT) Mo mapaMeTpam CepAeYHO-COCYIUCTO cucTeMbl. C 11eJIbI0 TPOBEPKYU CTATUCTUYECKO YCTONUYMBOCTH Y IPYIIIIbI U3 15-
TU UCTIBITYEMbIX IIPOBOAVJIVICh CEPUU UCTIBITAHMIA (PETUCTPAIVY BhIGOPOK KapAVOMHTEPBAJIOB) IO 15 pa3 permcTpanyii 3Tux BbI6OPOK
B Ka&XKIO¥ cepum ¢ IOMOIIbIO amnnapara «In0kc-01». Pe3ynasmamst u ux o6cyxcdeHue. st Bcex 225 BbIGOPOK (11 KAXKIOTO UCIIBITYEMO-
ro) 6bUIM paccumMTaHbl 225 MCeBAOATTPAKTOPOB (MX ILIOMIAAM M KOOPAMHATHI UX LIEHTPOB). [Ijist Takux 15-Tu cepuit (i1 Kaskmoro ms
15-TU UCTIBITYEeMbIX) GbUTM pacCUMTaHbl MATPUIIBI TTAPHBIX CPABHEHMIT BHIOOPOK IUTOLIAAEl S 9TUX MICeBA0ATTPAKTOPOB. B Takmx Mat-
puIaX HAXOAMIUCD YMciia k rap BbIGOPOK S, KOTOPbIE MMEIOT OfHY (06IIYI0) reHepaabHYI0 COBOKYITHOCTh. Ec/iu KpuTepun BMIKoKcoHa
p>0,05 151 TaKoi MMaphbl, TO 9TU Be BHIGOPKM MMEIOT OHY (06IIYI0) reHepabHyI0 COBOKYITHOCTh. B uTore mis Bcex 15-Tu maTpuil (y
15-Tu MCIBITYeMBIX) GBIV PACCUMTAHBI UMCIIA K (YMCI0 CTATUCTUUECKM COBIAAAIOMMX map). OKa3anoch, UTO YACIO k B MATPUIAX TIpe-
BbimaeT 90% must Bex 105 map B Kask[oii Takoii Matpuie. 3axkaoueHue. VsMeHeHue GU3MOIOTMUECKOTO CTaTyca MPUBOJUT K CYIECT-
BEHHBIM M3MeHEHUSIM B IapaMeTpax ICeBH0aTTPaKTOpoB. Ilnomanb rmceBgoaTTpakTopa MOXKeT BBICTYIATh KaK MHBapMaHTHAs Mepa
TP U3YYEHMUM PA3IMUHbIX CTATUYHBIX COCTOSTHMI (PYHKIIVOHANBHBIX CMCTEM OpraHM3Ma YesloBeKa.

KiioueBble ¢JIOBa: KapAVOMHTEPBAJIbI, IICEBIOATTPAKTOPSI, 3¢ dekT EcbkoBa-3MHYEHKO.

NEW METHODS FOR STUDYING STATISTICAL STABILITY OF CARDIOINTERVALS
Yu.V. BASHKATOVA’, L.A. DENISOVA™, Yu.V. MNATSAKANYAN"", D.Yu. HVOSTOV™™, Yu.V. SALIMOVA™

“Federal Science Center Scientific-research Institute for System Studies of the Russian Academy of Sciences, Nakhimovsky pr.,
36, Moscow, Russia, 117218, e-mail: yuliya-bashkatova2@yandex.ru
“Omsk State Technical University, Mira Av., 11, Omsk, 644050, Russia
“"Surgut state University, Lenin Av., 1, Surgut, Russia, 628400

Abstract. According to the Eskov-Zinchenko effect in the form of statistical instability of samples of any parameters of body
functions, the problem of statistical stability of the parameters of pseudo-attractors arises, which describe the same physiological state
of one subject. The research purpose was to prove a statistical instability in cardiointerval samples. Materials and methods. We studied
a group of women (average age 29 years) according to the parameters of the cardiovascular system. In order to check the statistical
stability of a group of 15 subjects, the series of tests were carried out (registration of samples of cardio intervals) 15 times of registra-
tion of these samples in each series using the «Elox-01» apparatus. Results. The pseudoattractors present the physiological state of
human body. We research parameters of cardiointervals samples of 15-th different people with stable state of their cardio-respiratory
systems. We registrated 225 samples of such cardiointervals for every man and calculated 225 square of it pseudoattractors. For such
15-th series (each consists of 15 samples with 300 cardiointervals) we calculated special matrix pare comparison of pseudoattractors
square S. For the matrix we calculated number k of such pare when Wilcoxon parameter p>0,05 (such pare have common general distri-
bution). As a result for all such 15-th matrix (for every man) we calculated the number k. We prove that number k for all such matrix
move them 90% of all 105 such pare for every matrix. Conclusion. A change in physiological status leads to significant changes in the
parameters of pseudoattractors. The area of the pseudoattractor can act as an invariant measure in the study of various static states of
the functional systems of the human body.

Keywords: cardiointervals, pseudoattractors, Eskov-Zinchenko effect.

BBemenme. OpHa 13 IJIaBHBIX IPo6IeM (QU3MOIIO- MOJ1 ¥ IIaTOJIOTMEN, BHISBUTH Havalo 3a60/eBaHMs WIN
UM, MEIUIVHBI M OGMONOTMM B II€JIOM 3aK/I0UaeTcs B OLIeHUTb IIpolLiecc BrI3gopoBaeHus [1-3,6,15].
TOYHOI UAeHTUGUKAUMY (UIUOTOTMIECKON HOPMBI [TockonbKy B HOBOW meopuu xaoca-
(umu cta”papra). be3 3HaHMS TapamMeTpOB HOPMBI camoopzarusayuu (TXC) TBepmo mokaszaH aggexkm Ecob-
(cTaHzapTa) Mbl He MOXXeM PerucTpMUpOBaTh 3MeHeHUs kosa-3unuenko (OE3), B BUIOe OTCYTCTBUS CTATUCTUUYE-
(yHKIMIT opraHK3Ma. ITO KacaeTcs U mapamMeTpoB Xi(t) CKOJ1 YCTOMUMBOCTY BBIOOPOK JIIOOOTO TTapaMeTpa X; Op-
pyHKYyuoHAbHBIX cucmem opzanuzma (OCO) yenoBeka, U raHusMa uesoBeka [3-8], ToO B MeguLIHe OCTPO CTOUT
rapaMeTpoB romMeoCTasa, ¥ IlapaMeTpoB APYIUX pery- npo6yiemMa BbIOOpa CcTaHAApTOB. OlleHKa HEM3MEHHOCTHU
JISTOPHBIX CUCTEM OpraHmsma. B aTom ciryuae menuiy- ®CO 4venoBeka He MOXKET Terepb OCHOBBIBATHCSI HA pac-
Ha He CMOXeT TOYHO BBISIBUTH Pasanuusi Mexxay HOp- yeTax CTaTUCTUYECKMX GYHKIUI pacrpeneneHus f(x),
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cnekmpansHolx nnromuocmeti cueHana (CIIC), aBTokoppe-
AUy A(t) M OPYyTUX CTaTUCTUYECKUX XapaKTEPUCTUK.
Bce oHM HerpepbIBHO U XaOTUYHO U3MEHSIOTCS (OT BbI-
GOpKM K BbIOOPKE) B HEM3MEHHOM (U3MOIOTMUYECKOM
COCTOSIHMM OJHOI'O M TOrO JKe MUCIIBITYeMOIo (B 3TOM
cmbicn JE3) [11-15].

B pamkax HoBoit TXC mpepjioskeHbl HOBbIE TO-
HATUS ¥ HOBble MO AJI1 ONMCAHUS CTAaTUYHOIO
cocrossauss ®CO, romeocTasa U OPYyrUX CUCTeM (UX
CTaTUKU) UM UX CYLIECTBEHHBbIX M3MEHEeHUN (KuHe-

3uca (10 IPUMMEHEHMIO CTOXaCTUKU B ouieHKe ®CO) Mbl
npejjaraeM pacCUMTHIBATh IUIOIIAAYM hCesdoammpak-
mopos (ITA) pnsa nepeMeHHO X; — BeIM4YMHe (IJIUTEeNb-
Hoctu) KU [8,10,13,14].

Tabauya 1

Marpuia napHbIX CpaBHEeHMIT BBIGOPOK KapauonHTepsaios (KIN)
ucnsiTyemoit EVP (Ge3 Harpysku, 41cjIo oBTOpoB n=15),
VICIIO/IB30BAJICSI KpuTepuit BuikokcoHa (3HaunmocTts p<0,05,
4o coBnaaeHnii ki=9)

MaTI/IKI/I). CraTuKa ¥ KMHeMaTuka IIpeacTaB/IdeT HO-

1 2 [ 3[4 ]5]16 17|89 [10f11[12]13[14] 15

Bble MHBapuaHThl 4jist ®PCO u Opyrux CUCTEM B BUIe

0,000,00]0,00[0,00{0,00{0,00[0,00[0,000,00[0,00{0,00{0,00{0,00] 0,00

IIapaMeTpoOB IICeBAOATTPAKTOPOB. Bo3HuKaeT 3aKo-

0,00 0,00[0,03[0,00]0,000,00[0,00]0,00[0,66 |0,92]0,03[0,00[0,00] 0,00

HOMEpHBI/I BOIPOC 00 YCTOMNUMBOCTM ITUX HOBBIX

0,00]0,00 0,000,00]0,000,00{0,00]0,000,000,00]0,00[0,00[0,00] 0,00

0,00]0,03 [0,00 0,00[0,00]0,00]0,00[0,00(0,03[0,01[0,44[0,00[0,00{ 0,00

VMHBApPMAHTOB, €C/IN 6mocucTema HaXOOUTCS B SIKOOBI

0,00]0,00(0,00[0,00 0,00(0,00[0,00{0,00{0,00[0,00{0,00{0,01[0,05] 0,00

CTAIIMOHAPHOM COCTOSIHUM, HAIpuUMep, TpU Heus-

0,00]0,00(0,00]0,00[0,00 0,00]0,74/0,00{0,00[0,00{0,00{0,00{0,00] 0,00

MEHHOM TromMeocTa3e. JTO OTHOCUTCS K HepB8HO-

0,00]0,00(0,00]0,00[0,00[0,00 0,00{0,00]0,00(0,00]0,00[0,00]0,00] 0,00

(o] BN o) [9, ] IU°N) §OA] § 56 Fon

0,00]0,00(0,00]0,00[0,00]0,74[0,00 0,00[0,00{0,00]0,00[0,00{0,00{ 0,00

MoiweuHoti cucmeme (HMC) u K cepdeuno-cocyoucmoti

el

0,00]0,000,00{0,00]0,00[0,00{0,00]0,00 0,00]0,00{0,00[0,97]0,23[ 0,00

cucmeme (CCC).

—_
(=]

0,00]0,66]0,00]0,03]0,00]0,00]0,00]0,00[0,00 0,61]0,07]0,00]0,00] 0,00

—
—_

0,00]0,92[0,00{0,01]0,00[0,00{0,00[0,00[0,00[0,61 0,00{0,00{0,00] 0,00

OTBeTHI Ha 3TY BOIPOCHI MbI IIPEICTABIISIEM (AJISI
npyMepa) MyTeM aHajau3a MapaMeTpoB IICeBAOaT-

—
D

0,00]0,03 [0,00]0,44]0,00{0,00{0,00]0,00[0,00 [0,07[0,00 0,00[0,00{ 0,00

—
%

0,00]0,000,00]0,00]0,01{0,00{0,00]0,00[0,97[0,00[0,00[0,00 0,410,00

TPaKTOPOB BbIGOPOK KapAMOMHTepBasos [7,10].

14]0,00[0,00{0,00{0,00[0,05(0,00[0,00[0,00[0,23[0,00{0,00[0,00[0,41 0,00

I.lem: ucaIegoBaHmusa — J0Ka3aTe/IbCTBO CTAaTU-

—
Ul

0,00]0,000,00{0,00]0,00{0,00{0,00]0,00[0,000,00]0,00[0,00[0,00[0,00

CTUYECKOIM HEYCTOWYMBOCTY BBIOOPOK KapAMOUMHTEpBa-
JIOB.

OO0BEeKThI M MeTOAbI UCCIeqoBauua. Y OJHOIO U
TOTO 3Ke MCIIBITYeMOTO 3a Iepuo 5 MUHYT PETUCTPUPO-
Baiuch okoso 300 KW ¢ momomipid IpOrpamMmMHO-
amnmnapaTHOro Komiuiekca «3Anokc 01» [1-4,11-15]. Peru-
cTpaiys Bei6opok KU rmoBTopsiiack 1mo 15 pas nmogpsiz (B
CIIOKOJIHOM COCTOSIHMM) Y OJHOTO MUCIIBITYeMOTO, 4TO
COCTaBJISIO OJHY CePUIO OMBITOB. TaKux cepuit Ajis Ka-
SKIOTO MCIBITYeMOro mpousBoawau 15 mTyk. Ilocie
KXoV TaKoi cepuy CTPOMIMUCH MAaTpPUIIbl IMapHbBIX
cpaBHeHUt BbI6OPOK KU, B KOTOPBIX MOKHO HaiTU YMC-
JI0 k;. DTO UMCJIO TIpe[CTaB/seT KoauvecTBo map KU,
KOTOpbIe (MpU CPaBHEHUM UX BbIOOPOK) MOTYT MMETh
OJIHY, OOIIYI0O TeHepaJbHYI0 COBOKYITHOCTh. B 3TOM Ciy-
yae Kputepuii Bunkokcona p>0,05 [7,10].

Pe3yinbTaThl M UX O6GCYRaeumne. HHeapuanmeol 6
agexme Ecvkosa-3uHuenko. B Tabna. 1 Mbl npeacTaB-
JileM TUIIOBYIO MaTpWUILy MapHBIX CPAaBHEHUI BBHIOOPOK
KN y 0gHOTO 1 TOrO >Xe UCIIbITYeMOro, HaxOASILEerocs B
OIHOM (HEeM3MEeHHOM) (U3UOTOTMYECKOM COCTOSTHUM.
OueBMIHO, UTO YMCJIO Kk; Tap, CTATUCTUYECKM COBIIA-
JalIlMuX B TaKOi MaTpulie HeBenuko, k;=9. [ogo6Hbie
MaTpUIbI ISl BCeX UCTBITYeMbIX (0Koso 100 uesoBeK)
BCErja IMOKa3bIBAIOT HeOOIbIIMe 3HAUeHNS K;. B 11e/10M,
nias KU mbl momydaem k;<15% ot Bcex 105 Takmx (pas-
HbBIX) IMap CpaBHEHMS. ITO AOKa3bIBAeT KpaiiHe HU3KYIO
CTATUCTUYECKYIO YCTOMUMBOCTDh BbI6OpOK KU 1 moKa3bI-
BaeT JE3 gns KU [1,4,6-9].

OTMeTUM, 4TO MOJ06HbIe Pe3ylabTaThl (MaJsbie Be-
JauHbl k) Mbl omydanu gjis CIIC, A(t), Apyrux CTaTu-
CTUYECKMX XapaKTEePUCTUK. JTO O3HAYaeT OTCYTCTBUE
MHBApMAHTHOCTM Mep IIpUM IIPUMMEHEHUM CTATUCTU4e-
ckuxX pacueToB B oleHKe cocTosiHusi CCC. Ilpu sTtom
V[CHbITyeMbIﬁ HaXOOUTCSI B HEM3MEHHOM (1)I/I3I/IOJ'IOI‘I/ILIG-
CKOM COCTOSTHMM. [IJisT BbIXOA M3 BO3HMKAIOIIETO KpMU-

Ins pacuera romaau S miist [TA Mbl B KauecTBe 1-
it $Ha30BOM KOOPAMHATHI BbIOVPAEM X; (B MUJUTMCEKYH-
Iax), a B KauecTBe 2-i1 (a30Boii KOOpAMHATHI Gepem
BeJIMUMHY IpupameHus Ax;, KOTopas B o0IeM ciyJae
MpeLCTaBIIsIeT CKOPOCTh M3MeHeHMs JII60ro husunomo-
I'MYEeCcKOro IapaMeTpa BCEro BEKTOpa COCTOSIHUSI 6umo-
CUCTEMBI X=X(1)=(X1, Xz,..., Xm)T. VIHBIMM CJIOBaMU, MbI
BCerma MOKEM paccuuTaTh (M IOCTPOUTH) (a30BbIi
MIOPTPET ABVDKEHUS 106071 KOOPAVHATSHI X; 9TOTO BEKTO-
pa B HEKOTOPOM JABYMepHOM (Da30BOM IPOCTPAHCTBE
coctossHuii. B Hamem ciydae a1t KU MblI MMeeM BEKTOP
X(t)=(x1, x2)T, rme xi(t) — BenmuuHa KU, a x2 — dx; — pu-
pamenue KU. Torma Takoit IBYMepHbIi BEKTOp OymeT
ONMCBHIBATh HEKOTOPYI0 (Da30BYI0 TPaeKTOPUIO B 3TOM
IBYMepHOM ¢pazosom npocmparcmeae cocmosiHuii (®I1C),
KOTOpasi OrpaHM4MBAETCsl HEKOTOPBIM IIPSIMOYTOJIbHMA-
KOM ¢ momanbio S=Ax;-Axz. 3nech Ax: U Axz IBISIIOTCS
BapMalVOHHBIMM Da3Maxy 110 COOTBETCTBYIOLIMM KO-
opauHatam [11,12].

Kak mokaspiBaercst B TXC, B HEM3MEHHOM (GU3MO-
JIOTMYECKOM COCTOSIHMM OpraHM3Ma MCIBITYyeMOTO0 MbI
MOXXeM IOCTPOUTb HEKOTOPBLIi 1A B BuIe NpSIMOYToJib-
HMKa CO CTOpOHamMM Ax; U Axz, rae Ax; — BapualMIOHHBII
pasMax 1o KOopAyuHare X1, a Axz — BapMalMOHHBII pa3-
Max IMo BceM dx;=xz. BHyTpu Takoro ITA (IIpsMoOyrosb-
HMKA C IUIOIIAAbI0 S=Ax;Axz) Mbl OymeM HabGII0IATh
KaJIeiIOCKOIT pa3sHbIX CTATUCTUUECKUX GYHKIMIA f(X),
CIIC, A(t), mis KaX[Ooil HOBOW, 3aperMcTpUpPOBAHHOI
BBIOOPKU. B mToOre, Mbl 151 Kaxkmoi BhiOOpKU KU (ripu
15-T1 noBTOpHBIX peructpauusx K1y ogHOTro 1 TOTro ke
VCIIBITYeMOr0) Mojy4yaeM CBOM 3HaueHud Si (i=1, 2, ...,
15). Bo3Hukaet Bompoc: MOryT au miomwangyu S nist ITA
SIBISATHCSI MHBApMaHTaMM IIpM HeM3MeHHOM (bu3MOoIo-
TMYECKOM COCTOSIHUM UCIIBITYEMOT0?

Eciu BeIMOMHUTB 15 cepuii TaKUX SKCIIEPUMEHTOB
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(110 15 BBIGOPOK B KaKAOJi CEpUM), TO MbI MIOJTYIMM He-
KOTOPBI CTaHIapTHBIA HAGOP MapaMeTpoB S IJsT BCeX
225 BBIGOPOK M3 3TUX 15-TM cepwmii AJisI OJHOTO WCIIbI-
TyeMoro. BosHMKaeT 3aKOHOMEPHbI BOMPOC: 06/1a1ai0T
JIX YCTOMUYMBOCTBIO TaKye BhIOOPKM ILToIaneit 1A, eciu
VX CpaBHMBATh JJISI OGHOTO MCIIBITYeMOro MU IJIsl 1ie-
JIO TPYMIbI pa3sHbIX UCIBITYeMbIX? HaCKOMTBKO «I10XO0-
SKM» pasHble UCIIBITYeMbIe B SIKOObI OJHOPOIHON TPYII-
ne? YTo Torga CUMTaTh OGHOPOLHOI IPyIoi?
Cmamucmuyeckas ycmoiiyueocms 86100poK 00H020
u moeo xe ucnsimyemozo ¢ nosuuuii TXC. B nanHHOM
COOOIIEHNM Mbl OCTaHABIMBAE€MCS Ha W3YYEHUU
MPO6JIEMbI YCTOMUMBOCTM BBHIOOPOK IUIOIAAM S ISt
OIHOTO M TOTO YXe MCIIBITYeMOTro, HaxXOAsIIerocs B
OIHOM, HEeM3MeHHOM (Y3V0I0rMYeCKOM COCTOSTHUMU
(B mokoe). [IjIs1 OTBeTa Ha BOMPOC 00 YCTOMYMBOCTH
Mbl TIpOBe/M 15 cepuit usmMepeHuit IS KaKOoro uc-

MCeBI0ATTPAKTOPOB, KOTOPble MOTYT ObITb MHBapuUaH-
TamMyM MPU OMMUCAHUU NAaHHOTO (U3MOJIOTMYECKOTO CO-
cTrosiHus. Jlajee, MbI II0Ka3bIBaeM, UTO IIPU M3MEHEHUN
dusmonornueckoro craryca (pusmyeckue HarpysKu,
OoXJakAeHye, BOSHMKHOBEHNE MaToJIOruM U T.J.) Iapa-
MeTpsI ITA cyIecTBeHHO M3MeHSOTCS [2-9]. Takum 06-
pasoMm, mwiomanb [TA MoXkeT BbICTyHaThb Kak MHBapu-
aHTHasl Mepa Ipy M3YYEeHUM pPa3IU4YHBbIX CTAaTUYHBIX
coctosiunit ®CO, romeocTasa, pa3IMIHbIX IPYTUX peTy-
JISITOPHBIX cucTem [10-14].

Tabnuya 2
Marpuiia napHbIX CpaBHEHUIT BBIGOPOK S AJ1st

IICeBI0aTTPAKTOPOB ucnbiTyeMoii EVP (Ge3 Harpysku,
YMCIIO MIOBTOPOB Nn=15), UCIIOIb30BAJICA KPUTEPUii

BuiikokcoHa (3HauMmocTb p<0,05, unciio coBnagennit k2=94)

MBITYEMOT'O Y3 TPYIIIbI ¥ PACYETOB IUIOIAIM S ST 1123|4567 ]8]9|10]11([12[13]14]15
1 0,16]0,64/0,57[0,05]0,95[0,78(0,13]0,82]0,65|1,00[0,17]0,11]0,09] 0,14
1A, TAe dasoBbIMU KOOPANHATAMM GBUTU X1 — Bemu- 210,16 0,05]0,100,65[0,19]0,31{0,57]0,46]0,50]0,13[0,82]0,83]0,88]0,95
uyHa KW n x2=dx; — mpupamenue x;[11-15]. 30,64]0,05 0,65]0,03]0,78]0,46|0,02]0,61|0,61]0,86]0,05]0,03]0,02] 0,13
B criokoitHOM cOCTOSTHUM MBI perucTpupoBaimn |4 [0,57(0,10/0,65 0,04]0,73)0,57)0,05(0,25{0,91{0,57]0,07)0,02]0,03 (0,09
BBiGopKyt KU v st oy crpoum 15 basosbix mopr-  |-50:05[0,65[0,03[0,04 0,19]0,23]0,590,23]0,16]0,13(0,43[0,78]0,46] 0,65
. 610,95/0,19]0,78]0,73]0,19 0,17]0,030,50[0,95[0,95[0,28]0,10]0,11] 0,21
peToB I/ Kaxoii cepuu. B mrore, HaXOAMINCh  [770,78[0,31]0,46]0,57]0.23]0,17 0,09]0,65]0,95]0,82[0,21[0,08]0,16]0,28
miowmagy S aiis [TA u koopauHaTe! LeHTpa Kaxaoro | 8]0,13(0,57/0,020,05[0,59{0,03{0,09 0,11]0,36]0,08]0,46(0,53[0,23] 1,00
takoro TTA. du 15 mmomaneii S TIA mms xaxmoii  |-2]0.82[0,46[0,61[0,25(0,23(0,50[0,65[0,11 0,92[0,86]0,86/0,50[0,50[0,57
10[0,65]0,50]0,61]0,91[0,16]0,950,95/0,36]0,92 0,86]0,50]0,09[0,50[0,61
cepuyu 06pasoBbIBa/IM BBIGOPKY U3 15 3/IeMEHTOB U [f7 1,00/0,13[0,86]0,57|0,13[0,95(0,82[0,08/0,860,86 0,43]0,08[0,24]0,21
IS HUX PacCUMTBIBAIM CTATUCTUYeCcKoe maTema- [12]0,17]0,82]0,05[0,07]0,43]0,28]0,21[0,46]0,86]0,50[0,43 0,73]0,65[0,73
THYecKoe OXMAaHMe <S>, mucrepcuio M mosepu-  |13]0,11[0,83[0,05]0,0210,78]0,10[0,08]0,53(0,50(0,09]0,08[0,73 0,78]0,95
TeNbHbI uHTepBan. MTOTM TaKOro pacueta s 14]0,09]0,88]0,02]0,03]0,46]0,11|0,16/0,23]0,50{0,50(0,24]0,65]0,78 0,61
: 15/0,14[0,95]0,13]0,09]0,65]0,21]0,28]1,00[0,57]0,61]0,21[0,73]0,95]0,61

Bcex 15-Tu cepmii 3KCIIEpPMMEHTOB (AJISI OJHOTO
VCIIBITYeMOr0) IIpelCcTaBjeHbl KaK HalileHHble <S> u
IOBepUTeIbHbIe MHTePBabl 451 Kaxknoil cepun. OTme-
TUM, YTO Mbl B UTOTe MMeeM 15 BbIGOPOK Takux S mjist
15-TM cepuit M 9T BBIGOPKM MOXKHO CTATUCTUUECKU
CpaBHUTb. MbI 3TO BBIIIOTHU/IM COIVIACHO IIpaBMJIaM,
koTopble IpuHATHL B TXC, T.e. pacCUMTHIBAIM MaTPUIIbI
MapHbIX CPaBHEHMIT BEIOOPOK S 1yist TTA [13-15].

Hanmomuum, uto B TXC MBI JOKa3blBaeM OTCYTCT-
BUMe CTATUCTUUECKON YCTONUMBOCTU BBIOOPOK JIHOOBIX
napaMeTpoB opraHmsma xi(t) B Buie JE3, c mOMOIIbIO
pacyeTa MaTpHIL IapHbIX CpaBHEHMIT BBIOOPOK Xi(t). Xa-
pakTepHbIil mpumep — 310 Taba. 1 mas KU. Temepb Ml
UCIIOJIb3yeM aHAJIOTUYHYIO NPOLeAypy U AJIS1 IPOBEPKU
CTaTUCTUYECKOI YCTOMIMBOCTM BbIGOPOK S myist [TA. [Inist
3TOrO MbI IIOCTPOVIIN [JISI KaKAOTO UCIIBITYEMOrO CBOIO
MaTpMILy TTapHbIX CpaBHEHMIT Ayisg 15-Tu cepwii rioma-
nmeit S TTA. XapakTepHasi Takasi TabaMIA [JIST UCIIBITye-
Mot EVIP nipencraBiieHa B TabI. 2.

B 9T0it Tab1. 2 MbI TaKKe 110 KpUTEPUIO BUIKOKCO-
Ha HaXOOMM YMCIO k2 Tap BeIGOPOK S st 1A, KoTOopbie
(9TM ABE cpaBHMBaeMble BHIOOPKY) UMEIOT OJIHY, OOIIYIO
reHepaJibHyl0 COBOKYITHOCTb. B 3TOM cilyyae KpuTepuit
Bunkokcona p>0,05. OueBUAHO, YTO UMCJIO TAKUX Tap
k2=94 cyuiecTBeHHO 6ojiblile, YeM B TaOJ. 1, TOe 4MCIIO
k=9 nnst KU (npu uxX cpaBHeHUM). JTO JOKa3bIBaeT Cy-
IIECTBEHHOE CTATUCTUUECKOE CXOACTBO BBIOOPOK S ISt
Ppa3HbBIX CEepUii UCTBITYEMOTO.

Bbicokme 3HayeHUs] k» MOKa3bIBAIOT, UYTO Ipu 225
TIOBTOPHBIX UCIBITAHMSAX MbI IIOJy4aeM Iiowanu S oist

[ToguepkHeM, YTO CTOXAaCTUUECKUIT MOAX0MA HaM He
JlaeT TakKuX MHBAPUAHT, T.K. CTATUCTUUECKME (QYHKIVU
f(x), CIIC, A(t) HETIpEPBIBHO ¥ XaOTUUYECKU U3MEHSIOTCS
TPV HEU3MEHHOM (PM3MOIOTNIYeCKOM cocTosiHUM. B TXC
MpeJIIararoTcs Jpyrve Mepsl (y Hac 3TO ceifyac IuIoa-
ou S nisg [TA, HO MOXKHO MCIOb30BaTh U KOOPAMHATHI
1leHTpoB ITA), KOoTOopble MOTYT GbITb MHBapMaHTaMM B
HeM3MeHHOM (DM3MONIOTMYECKOM COCTOSTHUM OT[HETbHO-
IO MCIIBITYeMOTO (B peXkyiMe MHOTMX MOBTOPEeHMIT) M
TPYIIIIbl UCTIBITYEMBbIX, €C/IU [T HUX TaKske MHOTOKpaT-
HO NOBTOPSITH McnbiTaHus. B TXC mMbl mpuxogmMm K HO-
BBIM IIOHSATUSIM M HOBBIM MOZeJIsIM [7-13].

3aknrouenue. Passutue uaeit H.A. bepHiiTeiiHa o
«TMIOBTOpPEHMM 6e3 MOBTOpeHMi» B GMOMeXaHMKe U TU-
note3sl W. Weaver o cylecTBOBaHMM OCOBBIX cucmem
mpemoe2o muna (CTT) — XUBBIX CUCTEM MPUBEJIO HAC K
oTkpbeITHio DE3. B sroM DE3 Mbl Hab/aomaeM IIOTEPIO
CTATUCTUUECKON YCTOMYMBOCTU [JIsl TIOAPS TIOTydae-
MBbIX BLIOOPOK TTapaMeTpOB OpraHu3ma. JTO KacaeTcs He
TOJIBKO CaMMX BBIOOPOK Xi(t) M MX CTATUCTUUYECKUX
byHkmii f(x), Ho u CIIC, A(t) aTux nmapameTpos [2-8].

Eciu opranusm B HeM3MeHHOM (M3MOTOTNUYECKOM
COCTOSIHMM He MOXeT TeHepUpOBaTh YCTOYMBbIE BbI-
O6OpKM, TO KaK TOT/a OI€HMBATh CTATUKY (HEU3MeH-
HocTb @CO, romeocTasa) U KWHEMATUKY (peanbHble U3-
meHeHus1 napametpoB CTT)? CraTMcTuKa Ha 3TOT BO-
MpoC He JaeT HaM oTBeTa. [1o3ToMYy ceifuac paspabaTsi-
BaeTcs HoBasg TXC. B atoit TXC Mbl pacCUMThIBaeM Iia-
paMeTphl [1CeBA0aTTPAKTOPOB, B YACTHOCTH, IJIOIIALh U
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KOOPIMHATHI IeHTPOB 3TuX ITA [11-15].

B Hacrosiem ucciaefoBaHMM Mbl MOKa3aay, 4TO
NPy MHOTMX ITOBTOpax perucrpanyu BbiOOpok KU (1o
225 BBIGOPOK IJIS1 KaskAOTO M3 15-TU MCIIBITYEMBIX) MbI
MOXeM HA6II0aTh CTATUCTUUYECKME COBIAAEHUS yXKe
BBIOOPOK utomanu S st [TA [mjist Kaxkmoii cepum sKCIie-
PUMEHTOB. B mTOTe, MbI MOCTPOWIM MaTPUILly MapHBIX
CpaBHeHMII BBIGOPOK IMapameTpoB Iutomaau S s ITA
KW, xyna Bouutu Bce 225 BbIGOPOK S. B uTOTE, MBI IOy~
UMM OYeHb BBICOKMIT TpoueHT (k2=94) coBmameHUit.
Yucso map BeIGOPOK S, KoTopsie umenu p>0,05 cyiiect-
BEHHO OTJIMYAEeTCS OT Uycia k; ap B MaTpUIIAX IMapHBIX
cpaBHeHMIT caMux BbIOOpOK KU. DTo moKa3bIBaeT MHBa-
PUMaHTHOCTb Mep (B BuAe pacyeTta momanu S ajis [1A).
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