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AHAITN3 PACNPOCTPAHEHHOCTU U CTPYKTYPbI 3YBOYENOCTHbIX AHOMANUNK
CPEOM OETEW WKOJIbHOIO BO3PACTA

A.l'. APSYMAHAH, A.B. P°OMUHA

®edeparnbHoe 2ocydapcmeeHHOe 0bpa3osamesibHOe aBMOHOMHOE y4YpexdeHue 8biclue20 0bpa3osaHusi
«Poccutickuli yHugsepcumem Opyx6bl Hapodosy, yn. Muknyxo-Maknas, 10-2, Mockea, 117198, Poccus,
e-mail: agvan-stom@mail.ru

AHHoTauwms. [laHHas cTaTbsi NOCBSALLEHA U3YYEHMIO PacnpPOCTPAHEHHOCTU U CTPYKTYpbl 3y60YEnCTHbIX
aHomanun cpeguv AeTen LUKOMbHOro Bo3pacTta, npoxueawowmx B Tpouukom un HoBomockoBckoMm AO ropoga
Mocksbl. Pe3ynbTaTtbl aHanv3a pacrnpoCcTpaHeHHOCTU 3yB04entoCTHbIX aHOManvin CBUAETENbCTBYIOT O TOM,
YTO GONBLUMHCTBO AETEN HYXOATCs B OPTOAOHTUYECKOW MOMOLLM. T€ UMM MHble aHoManumn 3y604entoCTHON
cucteMbl ObInNK BeisiBNEHbl Y 76,5% uccnegyembix. Yale oHu Habnioganucs B BO3pacTHOW rpynne 6-9 net
(81,3%). N3yueHmne CTpykTypbl 3yDOYEMOCTHBIX aHOMarnuin no3Bonumno onpeaenvTb HO3omormyeckme opmel,
Hanbonee 4YacTo BCTpevalrLlmMecs cpean AeTen pasnuyHbiX BO3pacToB. Tak, npeBanupytoLlen Bo BCEX BO3-
pacTHbIX rpynnax chopmMoi 3yO0o4entoCTHbIX aHOManui SBUIICA AUcTanbHbli Npukyc. B rpynne 6-9 net oH 6bin
BbisiBreH y 56,2% peten; B rpynne 10-13 net — y 45,9%, a cpean obcnenyembix 14-16 net — y 41,7%. B
CTPYKType 3yO04entoCTHbIX aHOManui BTOPOE MECTO MO PacrnpOCTPaAHEHHOCTU MOCne AMCTanbHOro npukyca
3aHMMaEeT CKy4eHHOCTb 3yboB. [py 0bcnegoBaHMmM Takke ObinNy BbISBNEHbI Takne aHomanum 3y0o4entocTHom
CUCTEMBI, KaK rmyOoKuIn MPUKYC, MEPEKPECTHBIN MPUKYC, Me3nanbHbIA NPUKYC, OTKPbITBIA MPUKYC, MOBOPOT 3y-
0a, cBepxKoMMmeKTHble 3yObl. Kpome Toro, 6bIf10 yCTaHOBMEHO, YTO HEPEOKO Yy AETeN MMEKTCS COYETaHHbIE
aHomanun 3ybo4entocTHon cucteMbl. B Bo3pactHonm rpynne 6-9 net oHu Habrnioganucs y 35,3% wnccnepye-
MbIx, 10-13 net — 29,5%, 14-16 net — 22,4%. Npn aTomM onpegensnucb codeTaHus OBYX, TPEX, U YeTbIpex
dopm aHomanun. onyyeHHble B Xo4e MNPOBEAEHHOrO MCCNEeAOBaHWS [aHHble O pPacrnpoOCTPaHEHHOCTU U
CTPYKType 3y6Oo4entoCTHbIX aHOManuin No3BonsAlT APAEKTUBHO MNaHMPOBaTb NpodunakTuieckme n neveb-
Hbl€ MEepPONPUATMSA Cpean AEeTeN LLKOMbHOro Bo3pacTa.

KniouyeBble cnoBa: 3y0O4YeNOCTHbIE aHOManuK, pacrnpoOCTPaAHEHHOCTb 3yO0YEnOCTHBLIX aHoManwi,
OPTOOOHTUSA, OPTOOOHTUYECKOE NeYeHme.

ANALYSIS OF PREVALENCE AND STRUCTURE OF DENTOALVEOLAR ANOMALIES
AMONG SCHOOLCHILDREN

A.G. ARZUMANYAN, A.V. FOMINA

Peoples Friendship University of Russia, Miklukho-Maklaya Str., 6, Moscow, 117198, Russia,
e-mail: agvan-stom@mail.ru

Abstract. This article is devoted to the study of the prevalence and structure of dentoalveolar anomalies
among school-age children living in the Troitsk and Novomoskovsk Autonomous Districts of Moscow. The re-
sults of the analysis of the prevalence of dentoalveolar anomalies indicate that most children need orthodontic
care. These or other abnormalities of the dentoalveolar system were detected in 76.5% of the subjects. More
often they were observed in the age group 6-9 years (81.3%). The study of the structure of dentoalveolar
anomalies allows us to determine the nosological forms most common among children of different ages. Thus,
the prevalent form of dentoalveolar anomalies in all age groups was a distal occlusion. It was detected in 56.2%
of children in the 6-9 year-old group; in 45.9% - in the group of 10-13 years children; in 41.7% - among the sub-
jects 14-16 years. In the structure of dentoalveolar anomalies, after a distal occlusion the second place in the
prevalence is occupied by the crowding of the teeth. During the examination, such abnormalities of the maxillo-
facial system as deep bite, cross bite, mesial bite, open bite, tooth turn, supercomplete teeth were also re-
vealed. In addition, it was found that often in children there are combined anomalies of the dentoalveolar sys-
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tem. In the age group of 6-9 years, they were observed in 35.3% of the studied, 10-13 years - 29.5%, 14-16
years - 22.4%. At the same time, combinations of two, three, and four forms of anomalies were determined.
The data on the prevalence and structure of dentoalveolar anomalies obtained during the study allow us to plan
effectively preventive and curative measures among school-age children.

Keywords: dentoalveolar anomalies, prevalence of dentoalveolar anomalies, orthodontia, orthodontic
treatment.
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YACTOTA BCTPEHYAEMOCTU NOCIEPOOOBOIO SHOAOMETPUTA Y XEHLLUUH
C PA3BHbIMX COMATOTUNAMU

K.[. TOMAEBA’, C.H. TANOYKOB™, E.H. KOMUCCAPOBA™

*wedepaanoe e2ocydapcmeeHHoe brdxemHoe obpa3ogameribHoe yupexoeHue ebicuie20 0bpa3osaHus
«Cesepo-OcemuHckas eocydapcmeeHHasi MeOuyuHckas akademusi» MuHucmepcmea 30pagooxpaHeHuUst
N Poccutickot ®edepayuu, yn. lMywkuHckas, 0. 40, e. Bnadukaskas, 362019, Poccus
®edeparnbHoe 2ocydapcmeeHHoe brodxxemHoe obpa3zosameribHOE y4pexdeHue 8bicuie20 0bpa3osaHusi
«CaHkm-llemepbypeackull 2ocydapcmeeHHbIl neduampuyeckuli MeOUUUHCKUL yHuUgepcumemy
MuHrucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu,
yn. Jlumosckas, 9. 2, 2. CaHkm-[lemepbype, 194100, Poccus

AHHoTaumsA. Lernbio uccriedosaHusi SIBUNOCh U3yYeHWe 4acToTbl BCTPEYAaEMOCTU MOCMEPOSOBOIO 3H-
OOMETpUTA Y XEHLUUH C pa3HbIMK coOMaTOTMNaMn 1 pa3paboTtka cnocoba NporHo3MpoBaHUSA pycka pasBuUTKs
[aHHon natonorun. Mamepuanbl u Mmemoods! uccriedogaHus. IpoBegeHo obcnenosarHmne 390 xeHWWH. U3
obcnenoBaHHbIX XeHWMH 110 yenoBek ObINIM MakpoOCOMaTUYECKOro Tuna TenocnoxeHus, 173 — mesocoma-
Tudeckoro, a 107 — mukpocomaTuyeckoro Tuna. [lpoBogunn COMatomMeTpuio U COMaTOTUMMPOBAHWE MO
P.H. lopoxoBy y XXeHLMH B paHHne cpokn 6epemeHHocTH (B cpoke Ao 9-10 Hepenb rectaummn). Pe3ysibma-
mbi U ux obcyxdeHue. bbino BbISBMEHO, YTO NOCNEPOaOBbIA SHAOMETPUT AOCTOBEPHO Yalle BcTpedancs y
NpeacTaBUTENbHUL, MaKpo- U MUKPOCOMATMYECKOrO TUMa TENOCIOXEHMST MO CPaABHEHUIO C KEHLWMHaMKU C
mMe3socomartotunamm (p<0,05). B xoge MHOXECTBEHHOrO perpecCMOHHOro aHanmsa Hamu NoslyYyeHo ypaBHe-
HWe perpeccumn (dhopmyna) ans NPOrHOCTUYECKUX MOLESNEN, C NMOMOLLBI KOTOPOro MPOrHO3UpPYT pasButme
NnocnepofoBOro 3HAOMETPUTA Y KEHLLMH pasHbIX COMATOTUNOB. Bbigodwl. Takum obpas3om, npoBedeHue
pacyeToB Mo NpeacTaBieHHon dopmyrie, NO3BOMSET C 4OCTAaTOMHO BbICOKOW TOYHOCTBIO MpefckasaTb Npo-
rHO3 BO3HWMKHOBEHWSI MOCMEPOAOBOrO0 3HAOMETPUTA, a Takke MO3BONsSeT hopMMpoBaTh Cpean NauMeHToB
rpynnbl BbICOKOrO pycka no pasBUTUIO AaHHOTO 3a00neBaHus yxxe B NepBOM TpuMecTpe GepeMeHHOCTH npu
nocTaHoBKe GEpPEMEHHON Ha YYET B XKEHCKOW KOHCYMbTaluMu, 3a4onro 40 podopaspeLleHms, Yto byaer cno-
cobcTBoBaTh 6Gonee achdekTMBHON peanu3auun nevyebHo-NpodunakTMYecknx MeponpuaTuiA No npeaynpe-
XOEHWIO pa3BUTUSA MOCEPOAOBOro 3HAOMETPUTA.

KnroueBble cnoBa: comatoTumn, NnocnepogoBon SHOOMETPUT, MPOrHO3MPOBaHME pUCKa.

THE INCIDENCE OF POSTPARTUM ENDOMETRITIS IN WOMEN WITH DIFFERENT SOMATOTYPES
K.G. TOMAEVA', S.N. GAIDUKOV ", E.N. KOMISSAROVA"~

" North Ossetian State Medical Academy, Pushkinskaya Str., 40, Vladikavkaz, 362019, Russia
St. Petersburg State Pediatric Medical University, Litovskaya Str., 2,
St. Petersburg, 194100, Russia

Abstract. The research purpose was to study the incidence of postpartum endometritis in women with
different somatotypes and to develop a method for predicting the risk pathology. Materials and methods. 390
women were examined. There were 110 people with macrosomatotype, 173 — with mesosomatotype, and
107 — with microsomatotype. Somatometry was performed according to technique developed by R.N.
Dorokhov for women in early pregnancy (before 9-10 weeks of gestation). Results. It was found that postpar-
tum endometritis was significantly more common in representatives of macro-and microsomatic body type
compared with women with mesosomatotypes (p<0.05). In the course of multiple regression analysis, we
obtained a regression equation (formula) for predictive models, which predicts the development of postpar-
tum endometritis in women of different somatotypes. Conclusion. Thus, the calculations according to the
presented formula allows us to predict with high accuracy the prognosis of postpartum endometritis, and also
to form among patients a high-risk group for the development of this disease in the first trimester of pregnan-
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cy when placing a pregnant woman on the account in the women's consultation, long before delivery. It will
contribute to more effective implementation of therapeutic and preventive measures to prevent the develop-
ment of postpartum endometritis.

Keywords: somatotype, postpartum endometritis, risk prediction.

YOK: 618.12-002-08-031.84-036.66:615.838 DOI: 10.24411/1609-2163-2019-16403

OLEHKA BJIUAHUA MECTHbIX BAJIbHEOTEPAMNEBTUYECKUX ®AKTOPOB
HA MUKPOJ3KOJTOIrnio BIATrANULLA HA ®OHE XPOHUYECKOIO CAJNIbIMUHITOO®OPUTA B CTA-
aAnn PEMUCCUU

10.C. WETUHWHA', O.[1. KOHCTAHTUHOBA', E.A. KPEMJIEBA', M.O. YHEPHOBA', 10.1. YEPKACOBA”

*CDeOepaanoe e2ocydapcmeeHHoe brodxemHoe obpaszoeameribHoe yypexdeHue 8bicuue20 obpa3osaHusi
«OpeHbypeckull 2ocydapcmeeHHbIl MeOuyUHCKUl yHUsepcumemy» MuHucmepcmea 30pagooxpaHeHus
Poccudckolu ®edepayuu, yn. Cosemckas, 0. 6, 2. OpeHbype, 460000, Poccusi
‘®edepanbHoe 2ocydapcmeeHHoe 6100XemHoe yypexdeHue HayKu «MHCmumym KnemoyHo20
U 8HYymMpUKIemoYyHo20 cumbuo3a» Ypanbcko2o omoeneHusi Pocculickol akademuu Hayk, yn. [NuoHepckas,
0. 11, 2. OpeHbype, 460000, Poccusi

AHHoTaums. Lenb uccrnedosaHus: OLEHUTb BIIMAHUE MECTHbIX HanbHeoTepaneBTUYeckmx hakTopoB Ha
naktodnopy Bnaranuiia Ha (oHe XPOHUYECKOro canbrnuMHroodoputa B ctagun pemucenn. Mamepuan u
memoOdhbi uccriedogaHusi. Ha 6a3e neyebHO-0340POBMTENBHOMO yYpexaeHus caHatopui «lai» npoBedeHo
obcnepoBaHMe 98 NaUMEHTOK C XPOHMYECKUM canbnuUHroodopuTom B Bo3pacTte oT 19 go 36 neT, Bk4ato-
Lee MMHEKOSONMYECKMI OCMOTP, KOJIbMOCKOMUIO, OLIEHKY MEHCTPYanbHOW M pPenpoayKTMBHOW (OYHKUMK, a
Takke MU3y4YyeHue MMUKPOIKONOMMM Briaranvia nyTemM KOMMMEKCHOro MMKpOOMONOrMyeckoro uccriegoBaHus
BarMHanbHOro COAepPXMMOro Ao u nocne banbHeoTepanun MUHepanbHOW BOOOW U rpAseneveHuns. Pesyris-
mamai u ux obcyxdeHue. NonyyeHbl JaHHbIe, AOKa3bIBaOLLME NO3UTUBHOE BO3OENCTBUE KUCMbIX BOA U OpU-
MMHarnbHbIX MIOBbIX NevYebHbIX rpsiden Ha NpouecChbl BOCCTAHOBMNEHMS MUKpobuoueHo3a Braranvwa, 4Tto
nposiensieTcs 6onee BblpaXK€HHOW NUMUHALMEN YCNOBHO-NATOreHHOM MUKPOhNOpbI, NOBbILLIEHNEM coaep-
XaHusa naktobakTepuii B BarmHanbHOM oTaensemMom 1 Hopmanu3aunen pH. Bbigodsl. BanbHeoTepanusa mMu-
HeparnbHON BOAOW U rpsidenedyeHne caHatopus «am» pekoMeHOylTCca AN BOCCTAHOBIEHUS MUKpobuoLe-
HO3a BnaranuLia npy XpoHNYeCKoM canbnnHroodopute B CTaAnumn peMUCCUN.

KniouyeBble cnoBa: 6anbHeoTepanus, nakTtobakrepnm, XPOHUYECKUIA CanbNUHroodopuT.

ASSESSMENT OF LOCAL BALNEOTHERAPY FACTORS ON THE VAGINA
MICROECOLOGY WITH CHRONIC SALPINGO IN REMISSION

J.S. SHCHETININA', O.D. KONSTANTINOVA', E.A. KREMLEVA', M.O. CHERNOVA', J.I. CHERKASOVA~

"Federal State Budgetary Educational Institution of Higher Education "Orenburg State Medical University" of
the Ministry of Health of the Russian Federation, Sovetskaya Str., 6, Orenburg, 460000, Russia
“Federal State Budgetary Institution of Science "Institute of Cellular and Intracellular Symbiosis" of the Ural
Branch of the Russian Academy of Sciences Pionerskaya Str., 11, Orenburg, 460000, Russia

Abstract. The research purpose was to assess the effect of local balneotherapy factors on the vaginal
lactoflora in the presence of chronic salpingoophoritis in remission. Research methods. On the basis of the
medical and recreational institution Sanatorium "Guy", a survey of 98 patients with chronic salpingoophoritis
aged 19 to 36 years was conducted, including a pelvic examination, colposcopy, menstrual and reproductive
functions, and a study of the vaginal microecology through a comprehensive microbiological study of vaginal
contents before and after balneotherapy with mineral water and mud therapy. Results. The obtained data
prove the positive effect of acidic waters of complex cationic composition and original silt low mineralized
acidic therapeutic mud on the recovery processes of the vaginal microbiocenosis, which is characterized by
a more significant elimination of conditionally pathogenic microflora, increased lactic acid bacteria in the vag-
inal discharge and normalization of pH. Conclusion. Balneotherapy with mineral water and mud therapy at
the “Guy” sanatorium is recommended for the restoration of vaginal microbiocenosis in chronic
salpingoophoritis in remission.

Keywords: balneotherapy, lactobacillus, chronic salpingoophoritis.
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APPEKTUBHOCTbL NMPOPUITAKTUKN KAPUECA 3YBOB C UCINONb30BAHUEM NOJIMMEPHOW
3YBHOU NACTbI, MOOUPULIMPOBAHHOW MATHUTHBIM NOJNIEM

H.C. MONCEEBA

®edeparnbHoe eocydapcmeeHHOe 6rodxemHoe obpasogameribHOE y4pex0eHue 8bicuie20 0bpa3oeaHusi
«BopoHexckuli 2ocydapcmeeHHbIlU MeduyuHckul yHueepcumem umeHu H.H. BypdeHko» MuHucmepcmesa
30pasooxpaHeHusi Poccutickoli ®edepauyuu, yn. CmydeHveckas, 0. 10, BopoHex, 394036, Poccusi, e-mail:
natazarova@yandex.ru

AHHOTaumsA. Hanbonee BaxHble BOMPOCHI COBPEMEHHOW CTOMATONMOMMN OXBaTbIBAOT HE TOMBKO paH-
HIOK OMAarHOCTUKY, HO M NpoMnakTKy kapueca 3y0oB, B TOM YMCIiE OCHOBAHHYIO Ha UCMOMb30BaHUM pas-
MNWYHBIX TUTMEHNYECKUX NPOAYKTOB M TepaneBTuyeckmx cpeactB. OBbIMHO MpoLecchl peMuHepanu3unm u
AeMuHepanusaummn B NOMOCTU pTa Haxo4AaTCa B AMHAMUYECKOM COCTOSIHMM, OOHaKO NPV HanMyum kapmeco-
reHHbIX dpakTopoB HanaHC cmellaeTcs B CTOPOHY AeMuHepanu3aumu. B cnydyae HavanbHOro kapueca pemu-
Hepanu3aums amanv Bo3MOXHa TOMNbKO B onpeaerneHHon CTeneHn, a UMEeHHo, A0 obpaTUMOoWn CTeneHu Kapu-
O3HOro nopaxkeHus. B cBA3M ¢ 3TUM NosiBUNach naes 0 CTPYKTYPHbIX M3MEHEHMSX PAcXOOHbIX MaTtepuanos
Ha NONMMEpPHONW OCHOBe, BKItoYas 3yOHble nacTbl, KOTOpble ByoyT CNOCOBGCTBOBaTL MUHEPArbHOMY Hacbl-
WweHuo amanu. Lenbto uccrnedosaHus SBUNOCH NoBblweHne 3aPEKTUBHOCTU NPOPUNaKTUKN Kapueca Ha
OCHOBe aKkTMBM3aUMM MeTabonnyecknx NpoLeccoB B TBEPAbIX TKaHAX 3yOOB C UCMONb3oBaHMEM NeyebHo-
npodunakTn4eckon 3yOHom nacTbl, 0OpaboTaHHOW MarHUTHbIM nonemM. B pesynbTaTe 3KCNepUMEHTarnbHON
4yacTu nccnegoBaHnst Obi 0BHAPYXKEHbI HEKOTOPbIE N3MEHEHWST B NONMMEPHON 3yOHOW nacTe nog Bo3gen-
CTBMEM MarHUTHOrO MOMs, BKIHOYas MUKPOCTPYKTYPHYHO Mogudmkaumio 3yGHOW nacTbl, NOATBEPXKOEHHYHO
pesynbTatamu MNpoOCBEYUBAIOLLEN 3MEKTPOHHOM MUKpPOCKONUW. PesynbTaTbl KMUHUYECKUX MCCreaoBaHWUn
NO3BONUN OLEHUTb 3PHEKTUBHOCTL MPUMEHEHUS MONMMMEPHON 3yOHOM NacTbl, 06paboTaHHOW MarHUTHBIM
nonem B nnaHe NOBbILUEHUSA IManeBov Pe3MCTEHTHOCTU M BNaroTBOPHOrO BRMSIHWSA B OTHOLLEHWUW NUKBUAA-
LMKN KapnecoreHHocTn 3ybHoro HaneTta. NonydeHHble pe3ynbTaTbl CNOCODCTBYIOT AanbHENLEMY U3YYEHUIO
3aKOHOMEPHOCTEN U3MEHEHUS (PU3MKO-MEXaHUYECKNX CBOMCTB NevyebHO-NpodmnakTnyecknx Cpeacts nojg
BO34ENCTBMEM MArHUTHOMO MOMSA B OTHOLLEHUWN MOBbILLEHNS 3OEKTUBHOCTM NPOUNAKTUKM Kapueca.

KnroueBble cnoBa: nepcoHvuumMpoBaHHas npodunakTuka kapueca 3yboB, nonmmepHasi 3ybHas nacra,
MarHuTHoe rnore, NpocBeYMBaloLLAs 3MNEeKTPOHHasA MUKpockonus, TOP-TeCT, KapMecoreHHOCTb 3yGHOro HaneTa.

CARIES PREVENTION EFFICIENCY WITH THE USE OF POLYMER BASE TOOTHPASTE MODIFIED BY
THE MAGNETIC FIELD

N.S. MOISEEVA

The 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,
Studencheskaya Str., 10, Voronezh, 394036, Russia, e-mail: natazarova@yandex.ru

Abstract. The most important issues of modern dentistry cover not only the early diagnosis, but also
dental caries prevention, based on the usage of various hygiene products and therapeutic agents. Usually,
the processes of remineralization and demineralization in the oral cavity are in a dynamic state, however, in
the presence of cariogenic factors, the balance shifts towards demineralization. In the case of initial caries,
enamel remineralization is possible only to a certain extent, namely, to a reversible degree of carious lesion.
In this connection, an idea emerged about the structural changes of polymer base consumables, including
toothpastes, which will contribute to the mineral saturation of enamel. The research purpose was to increase
the effectiveness of caries prevention based on the metabolic activation in the dental hard tissues using
therapeutic and prophylactic toothpaste treated with a magnetic field. As a result of the experimental part of
the study, some changes were detected in the polymer toothpaste under the influence of a magnetic field,
including microstructural modification of the toothpaste, confirmed by the results of transmission electron
microscopy (TEM). The results of clinical studies allowed to evaluating the effectiveness of the use of poly-
mer toothpaste treated with a magnetic field in terms of increasing enamel resistance and beneficial effects
in relation to the elimination of caries. The obtained results contribute to the further study of the laws govern-
ing the changes in the physical and mechanical properties of therapeutic and prophylactic agents under the
influence of a magnetic field with respect to improving the effectiveness of caries prevention.
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NMPUMEHEHUE XUTO3AH-KONJTAFEHOBOIO KOMMJIEKCA C HAHO-HYACTULIAMU CEPEBPA
n XmumoTPnCcUHOM B NIEMEHUUA THOMHO-HEKPOTUYECKUX PAH

AM. BEXVH', B.A. IUMATOB’, 3.B. ®POHYEK , A.H0. TPUFOPbSH, M.[1.3. HAMM3AOA

*d>edepaanoe 2ocydapcmeeHHoe brodxemHoe obpazosameribHoe y4pexdeHue 8bicuie2o 0bpa3oeaHusi
«Kypckuti 2ocydapcmeeHHbili MeQuUyuHcKul yHusepcumemy» MuHucmepcmea 30pasooxpaHeHusi Pocculi-
.. Ckou ®edepayuu, yn. Kapna Mapkca, 0. 3, Kypck, 305041, Poccus
OO0 «3sepc Npyn Pycy», yn. ®nomckas, 0. 5, Mockea, 125493, Poccus

AHHOTaumsA. Llenb uccriedogaHusi — N3y4NTb PaHO3AKMUBASIOLLEE CBOWCTBO XMTO3aH-KOMiareHOBOro
KOMMMeKca C HaHo-4acTMuamu cepebpa M XMMOTPUMNCMHOM MpUM MECTHOM BO3AEWCTBUM Ha TFHOWHO-
HEKPOTMYECKYIO paHy B 9KCMEPUMEHTE U OLEHUTb €ro TOKCUYECKOe BO3OENCTBME Ha NeYeHb 1 Noykn. Mame-
puarnbl u memodsi uccriedogaHus. Matepnanom ans uccnefoBaHUs NOCYXWIO paHeBoOe MOKPbITUE M3 Mo-
N3NEKTPONUTHOIO XUTO3aH-KOMNNAreHOBOro KOMMMeKca, KOTopoe MNpeacTaBnsano cobow BbICOKOMOPUCTYHO
ryoky pasmepom 2x2x0,4 cm. O6bEKTOM MccneaoBaHus Obiny KpbiCbl-camupbl Mopoabl Buctap, KoTopbiM Mo-
JenvpoBanacb rHOMHO-HEKpoTUYyeckas paHa. B xoge nccnefoBaHust Obinn NpMMEHEHBI crefyolme MeTo-
Obl: MNaHUMEeTPUYECKUI, DaKTEPUONOrMYECKUA, TMCTONOIMYECKUA, BUOXMMNYECKNIA, FEMaTONOMMYECKMI, CcTa-
TMCTUYECKUn. Pe3ynbmamsi u ux obcyxdeHue. INpu nnaHMMETpun paH ObifIo OTMEYEHO, YTO K 21 cyTKam
nnowagp paHbl cokpatunace Ha 98,8 (98,4; 99,2)%. MNpu 3TOM MakcMMarnbHas CKOPOCTb 3aXuBrieHns bbina
Ha 5-10 n 10-15 cyTkn n coctaensana 7 (4,8; 8,2) n 8 (6,3; 10,2)%/cyTkn cooTBETCTBEHHO. B aHannse kposu
oTMeYancs nermkoumMTos ¢ AIMMAOLMTO30M U rpaHynoumMToneHnen. YpoBeHb NEenKounuToB U IMMAOLMTOB
HopmarnuaoBancs k 21 n 15 cytkam cooTBeTCTBEHHO. OBCEMEHEHHOCTb paH K 21 cyTkam CHuxanacb 6onee
YyeM B 65 pas OT MCXOQHOMO 3HA4YEeHUS. YPOBEHb MMOPOKCUMMNPONMHA B TKaHAX paHeBoro gedekra k 21 cyTkam
Bo3spactan B 2,5 pasa oT ncxogHoro. K 21 cytkam npu rmctonorm4eckom mccregosaHuy Habnoganock 3a-
BepLUeHne dasbl nponudepaummn 1 Havyano NpoLLeccoB peMOLENMPOBaHUS MAOTHON BOMIOKHUCTOW COeAMHU-
TENbHOW TKaHU C NocneayllwmnMm U3MeHeHNeM MNpPOCTPaHCTBEHHOW KOHUrypauum BOMOKHUCTOrO Kapkaca.
[MpoBeneHHoe nccnepoBaHue noaTeepaAnno aPHEKTUBHOCTb MPUMEHEHUS PAHEBOrO MOKPLITUS C XUMOTPUN-
CMHOM W HaHo-4yacTuuamu cepebpa B NevYeHUn rHoMHO-HEKPOTUYECKUX paH B 3KCMEpUMEHTE. 3akroyeHue.
Takum 06pa3oM, NPUMEHEHNE XMTO3aH-KOMMareHOBOro KOMMIEKCa C HaHO-4YacTMuamu cepebpa n XMMmoTpun-
CVMHOM MpU MECTHOM BO3OEWNCTBUN HA FTHOMHO-HEKPOTUYECKYIO paHy CTUMYNUPYET NPOLECC 3aXMBIEHUS, HE
OKasblBaeT NarybHOro BRMSIHWSA Ha NeYeHb M MOYKU, U MOXET ObiTb PEKOMEHAOBaH AN JaNbHEeNLWero uc-
crnegoBaHMs Ha OOKMMHUYECKOM YPOBHE.

KnroyeBble cnoBa: rHOMHO-HEKPOTUYECKasS paHa, XMTO3aH-KOMareHOB/M KOMMIEKC, XMMOTPUNCKH, Ha-
HO-4YacTuupbl cepebpa, rMapoOKCUMMNPONVH, NIEYEHNE paH.

APPLICATION CHITOSAN-COLLAGEN COMPLEX NANO-PARTICLES OF SILVER AND CHYMOTRYP-
SIN IN THE TREATMENT OF PURULENT NECROTIC WOUNDS

A.l. BEZHIN', V.A. LIPATOV', E.V. FRONCHEK ", A.YU. GRIGORYAN', M.D.Z. NAIMZADA

"Kursk State Medical University, K. Marx Str., 3, Kursk, Kursk region, 305041, Russia
"Evers Group Rus", Flotskaya St., 5, Moscow, 125493, Russia

Abstract. The research purpose was to study the wound-healing property of the chitosan-collagen com-
plex with silver nano-particles and chymotrypsin at a local effect on the purulent-necrotic wound in the exper-
iment and to evaluate its toxic effect on the liver and kidneys. Materials and methods. The material for the
study was a wound covering of the polyelectrolyte chitosan-collagen complex, which was a highly porous
sponge 2x2x4.4 cm in size. The object of the study was Wistar male rats, which were used to simulate a
purulent-necrotic wound. During the study, the following methods were applied: planimetric, bacteriological,
histological, biochemical, hematologic, statistical. Results. It was noted that by 21 days the wound area had
decreased by 98.8 (98.4; 99.2) %. The maximum healing rate was 5-10 and 10-15 days and was 7 (4.8; 8.2)
and 8 (6.3; 10.2) % day, respectively. In the analysis of blood was observed leukocytosis with lymphocytosis
and granulocytopenia. The level of leukocytes and lymphocytes returned to normal by 21 and 15 days, re-
spectively. Wound contamination by 21 days decreased by more than 65 times from the initial value. The
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level of hydroxyproline in the tissues of the wound defect by 21 days increased 2.5 times from the original.
By 21 days, histological examination showed the completion of the proliferation phase and the beginning of
the remodeling process of dense fibrous connective tissue with the subsequent change in the spatial config-
uration of the fibrous skeleton. The study confirmed the effectiveness of the use of wound dressing with
chymotrypsin and silver nano-particles in the treatment of purulent-necrotic wounds in the experiment. Con-
clusion. The use of chitosan-collagen complex with silver nano-particles and chymotrypsin with a local effect
on the purulent-necrotic wound stimulates the healing process, does not adversely affect the liver and kid-
neys, and can be recommended for further research at the preclinical level.

Keywords: purulent-necrotic wound, chitosan-collagen complex, chymotrypsin, silver nano-particles,
hydroxyproline, wound treatment.

YOK: 613.954

FTMr’MEHUYECKASA OLIEHKA BIIUAHUA NOQHOIO AE®ULIUTA HA NCUXODPU3UOJIOTUHECKNE
NOKA3ATENWY OETEU

H.A. OONTYWWHA, N.A. KYBLWWHOBA, E.Jl. MULIAH, JT.A. AKOBJIEBA

@rboy BO «MazHumozopckuli 2ocydapcmeeHHbIl mexHu4eckul yHusepcumem um. .M. Hocoeay,
np. JleHuHa, 8. 38, MaeHumozopck, 4565000, Poccus, e-mail: nad-751@mail.ru

AHHOTauus. B ctatbe npuBOOATCA pesynbTaTbl UCCNENOBaHUSA BRMSIHUS MOOHOrO Aeduumta Ha Ncuxo-
dounsmornornyeckne nokasatenn AeTen, Npoxueawwmux B ropoge MarHutoropcke. poBegeHa rmrmeHnyeckas
OLeHKa ogHoro geduunTta cpeay OOWKONbHUKOB ropoga MarHutoropcka MeToaom rogypum. BeisiBneHo, 4to
y bonblumMHCTBa Aeten — 61,67 % vmMencsa onTumanbHbIN YpoBEHb NOTPeOneHus roaa, y Tpetn geten — 38,33%
Habnoganca aedovunt noga NErkon n cpegHen crenexn Tskectn. OueHka Nenxouranonormyecknx nokasare-
nen nokasana, 4Yto AeTn C HoOpMarbHbIM CoAepXaHWeM Noda B OpraHnu3Me MMEKT Ny4Llyro CTPECCOYCTONYU-
BOCTb, Y HUX 4Yalle HabmnoaaTCs BbICOKME YPOBHM NMPOAYKTUBHOCTU M YCTOMYMBOCTM BHUMAHWS, @ Takke Bbl-
COKWME YPOBHW UHTEMNEKTYarbHOro pasBmMTUA MO CPaBHEHUIO C AETbMU, UMEKOLUMUN OedULNT oga B OpraHns-
Me. [NpoBeaéHHbIN KOPPENALUMOHHBIA aHanM3 nokasars, YTo umeetcsa obpaTtHas Koppenaums mMexagy MHOEKCOM
TPEBOXHOCTU U cofepxaHneMm oga B opraHusme geten (r= -0,64), HabntogaeTtca npsmas cunbHas koppens-
LMOHHAsA 3aBUCUMOCTb MeXY YPOBHAMU MPOOYKTUBHOCTU U YCTONYMBOCTM BHUMaHUS U YPOBHEM Moaa B Op-
raHuame geten (r=0,73 n r=0,75 COOTBETCTBEHHO), TaKkKe MMeEeTCs npsMasi yMepeHHasi KoppensunmoHHas
CBSI3b MEXY YPOBHAMW UHTENNEKTYanbHOro passuTuUsa aeTen 1 cogepxaHuem noga B ux opraHuame (r=0,67).
BbISIBNIEHHbIE NPUYMHHO-CNEACTBEHHbIE CBSI3N M 3aBUCMMOCTU MeXAy MCMXOr3nonormiecknmm nokasarens-
MU y OeTEN U codepXXaHWeM 1oda B UX OpraHnM3Me MO3BOMNWIM 3aKIYUTb, YTO CHKEHME iofa B OpraHnsmMe
NPUBOOUT K YBEITUYEHMWIO YPOBHS JIMHYHOCTHOW TPEBOXHOCTM OETEN, MOHMKEHMIO YCTONYMBOCTA U NPOLYKTUB-
HOCTM BHMMaHUS, a TakkKe K CHDKEHUIO MX UHTENNEKTyarbHbIX BO3MOXHOCTEN. [peanoxeHbl npodunaktuye-
CKMe pekoMeHaaumu.

KnrouyeBble cnoBa: nogHbii 4emumT, nogypuvsi, 4ETU, NCUXOPUINONOTNYECKME NoKa3aTenu.

HYGIENIC ASSESSMENT OF THE IMPACT OF IODINE DEFICIENCY ON PHYSIOLOGICAL INDICA-
TORS IN CHILDREN

N.A. DOLGUSHINA, [LA. KUVSHINOVA, E.L. MITSAN, L.A. YAKOVLEVA

FSB El “Nosov Magnitogorsk State Technical University”,
Lenin Avenue, 38, Magnitogorsk, 455000, Russian Federation, e-mail: nad-751@mail.ru

Abstract. The article presents the results of a study of the effect of iodine deficiency on the psycho-
physiological indicators of children living in the city of Magnitogorsk. A hygienic assessment of iodine defi-
ciency among preschoolers of the city of Magnitogorsk was carried out using the ioduria method. It was re-
vealed that the majority of children — 61.67% had the optimal level of iodine consumption, and one third of
the children — 38.33% had a deficiency of iodine of light and moderate severity. Evaluation of psychophysio-
logical indicators showed that children with normal iodine content in the body have better resistance to
stress, they are more likely to have high levels of productivity and sustainability of attention, as well as high
levels of intellectual development compared to children with iodine deficiency in the body. The correlation
analysis showed that there is an inverse correlation between the anxiety index and the iodine content in the
body of children (r=—0.64), there is a direct strong correlation between the levels of productivity and sustain-
ability of attention and the level of iodine in the body of children (r=0.73 and r=0.75, respectively), there is
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also a direct moderate correlation between the levels of children's intellectual development and the iodine
content in their bodies (r=0.67). The revealed causal relationships and dependencies between psycho-
physiological indicators in children and their iodine content allow us to conclude that a decrease in iodine in
the body leads to an increase in the level of personal anxiety in children, a decrease in sustainability and
productivity of attention, as well as a decrease in their intellectual abilities. We suggested the preventive rec-
ommendations.

Keywords: iodine deficiency, urinary iodine, children, psycho-physiological parameters.

YOK: 538.958 DOI: 10.24411/1609-2163-2019-16480

ANOOEPEHLIMPOBKA KCEHOMEHHOIO MATEPUATA U TYBYATOW KOCTHOM TKAHU YENTOBEKA
HA OCHOBE CTPYKTYPHbIX N MOP®OJIOIr'MYECKUX OCOBEHHOCTEN NS BbIEOPA ONTHU-
MAJNbHOIo OCTEOKOHAOYKTUBHOIO MATEPUATA

10.A. UNMMNONUTOB", A.J1. TONOLAMOB’, M.B. CEPEAVH’, M.M. TATAPUHLIEB™, N.B. BYT ,
A.N. TABPUNOB-BANABAH

‘©re0Y BO «BopoHexckull eocydapcmeeHHbIl yHUgepcumemsy,
N YHueepcumemckas nin. 1, BopoHex, 394018, Poccus
OIrb0Y «BopoHexckuli eocydapcmeeHHbIl MeduyuHcKul yHugepcumem um. H.H. BypdeHkoy,
Cmydenueckas yn. 10, Boporex, 394036, Poccus

AHHoTaums. Lesnbio uccredosaHusi ABUNOCh NpoBeaeHne AndpepeHLUMpPOBKM OCHOBHBLIX CTPYKTYPHbIX
N MOpPONOrMYecKnx OCOOEHHOCTEN E€CTECTBEHHBIX U CUHTETUYECKMX OMOKOMMO3UTOB Anis Bbibopa onTu-
MasibHOro OCTEOKOHAYKTMBHOIO Matepvana npu peanu3aumv 3agad octeosamelleHus. B pabote Obinu Bbl-
OpaHbl 0bpa3ubl MaTepuanos, KOTOpble OTHOCATCH K ¢hocdaTtamM KanbLus, @ UMEHHO K rMapokcuanatuty
Kanbuus ¢ pasHon MOpcOonorn4eckon opraHmsalmen — OCTEOKOHAYKTUBHBIWN MaTepuar KCeHOreHHOW rpynnbl,
npeacraenawWmn cobor obpaboTaHHble KOCTHbIE Brokn 6egpeHHOM KOCTM KPYMHOro poraToro ckota ¢ op-
raHM4eckon cocTaBnsawoLLen konnareHa | Tmna, rybyaTas KOCTb HUXKHEN YentiocTu Yenoseka u bnommveTnye-
CKM KapboHaT-3aMeLLEeHHbIN MAPOKCManaTUT KamnbUus, CUHTE3MPOBAHHBLIN C UCMNOSMb30BaHMEM SNYHON
ckopnynbl nTuy. CTykTypa 1 onpegeneHne dasoBoro coctaBa HeoOpraHM4eckon cocTaBngdwollern obpasuos
ObINM M3yYeHbl METOAOM PEHTIEHOBCKOM Aucbpakumm. AHanM3 CTPYKTYPHbIX, MOSEKYNSAPHbLIX U Mopdhonoru-
YeCKMX XapakTepUCTUK OCTEOKOHAYKTUBHbLIX 00pa3LOB Nokasars, YTO OHWM HE COOTBETCTBYHOT B MOJSIHOW Mepe
aHarnormyHbIM CBOMCTBaM, XapakTepHbIM AN ryb4yaTol KOCTHON TKaHu YenoBeka. ATO co3aaeT yCcrnoBust Ans
CEPbE3HOr0 OrpaHNYEeHNs B X NPaKTU4eckoM npumeHeHnn. Kpome Toro, obHapyxeHHble B paboTe ocobeH-
HOCTM B CMEKTPOCKOMMYECKMX XapaKTepUCTUKax HaTUBHOW KOCTU M KceHorpadTa MOryT UCMONb30BaThCs B
OMarHoCcTMYEeCKnX LUensix, a Takke npu paspaboTke HOBbIX OCTEOKOHOYKTMBHBLIX CPEACTB KCEHOreHHOro U
CMHTETMYECKOIO MPONCXOXOEHMS.

KniouyeBble cnoBa: 4enioCTHO-NULUEBas XUPYpPrusl, ocTeo3ameLlleHne, KCEHOrEHHbIM KOCTHbIN 6ok,
rmgpokcuanaTuT Kanbuus.

COMPARATIVE CHARACTERISTICS OF A XENOGENIC MATERIAL AND CANCELLOUS
BONE TISSUE BASED ON STRUCTURAL AND MORPHOLOGICAL FEATURES TO CHOOSE
THE OPTIMAL OSTEOPLASTIC MATERIAL

YU.A. IPPOLITOV", D.L. GOLOSHCHAPOV', P.V. SEREDIN’, M.M. TATARINCEV ", L.V. BUT ,
A.V. GAVRILOV-BALABAN

" "Voronezh State University, Universitetskaya PI. 1, Voronezh, Russia, 394018
Voronezh State Medical University named after N.N. Burdenko, Studencheskaya Str., 10, Voronezh, Rus-
sia, 394036

Abstract. The research purpose was to conduct a comparative analysis the main structural and mor-
phological features of natural and synthetic biocomposites to choosing the optimal osteoplastic material for
the purpose of osteorepair. The samples for the analysis were osteoplastic specimens which are calcium
phosphates, namely calcium hydroxiapatites with a varying morphological structure, i.e. a xenogenic osteo-
plastic material which were cattle hip bone blocks, a human spongy lower jaw bone and a biomimetic car-
bon-replaced calcium hydroxyapatite synthesized using a bird’s egg shell. The analysis of the structural, mo-
lecular and morphological characteristics of the samples showed that they don’t fully correspond to those
similar characteristics of a human spongy bone tissue. This fact is severely restrictive in terms of their practi-
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cal application. In addition, the features of the spectroscopic characteristics of a native bone and xenograft
identified throughout the course of the study can be used for diagnostic purposes as well as for the devel-
opment of new xenogenic and synthetic osteoplastic products.

Keywords: maxillofacial surgery, osteorepair, xenogeneic bone block, calcium hydroxyapatite.

YOK: 616.12-073.97-71, 612.172 DOI: 10.24411/1609-2163-2019-16486

CUCTEMA YNPABJIEHUS MHOrOKOMMOHEHTHOW OBLLEN AHECTE3WUK
B OBLLEEXUPYPTMYECKOM CTALIMOHAPE
B.M. COKOINbCKUW', 1.3. KATWALIBUIIN ™, 1.10. METPOBA™, C.P. LUAMXANOB ™",
K.F0. MEJIbHMKOBA™, B./. BOMHOBA™

‘000 «Cucmembl, mexHosoauu u cepsuc, yn. Kpynckod, 0. 6, e. Acmpaxatb, 414000, Poccusi
‘©re0yBO «AcmpaxaHcKul 2o0cydapcmeeHHbIl MeOUUUHCKUL yHU8epcUumemy,
yn. bakuHckas, 8. 121, e. AcmpaxaHb, 414000, Poccus
“rAOY AO BO «AcmpaxaHcKul 2ocydapCcmeeHHbIU apXUmeKmypHO-CmpoumersibHbIl yHU8epcumemsy,
N yn. Tamuuwesa, 0. 18, 2. AcmpaxaHb, 414056, Poccusi
“r6Y3 AO AnekcaHOpo-MapuuHckasi obriacmHas KnuHu4eckas 6onbHUYa,
yn. Tamuuwesa, 0. 2, 2. AcmpaxaHb, 414000, Poccus, e-mail: kitiashvili@mail.ru

AHHOTaumA. B ctatbe npvBeaeH aHanM3 COBPEMEHHbIX CUCTEM aBTOMAaTM3aLMKU MpoLecca MHOMOKOM-
MOHEHTHON OOLLen aHecTe3nmn, NpoaHanM3npoBaHbl NPUHLUUMLI UX PaboTbl U KOHTPONMpPYEMbIE NapaMeTpbl.
CraHpapTtbl 6€30NacHOCTM B COBPEMEHHOW aHECTE3MOSOMMM BKITKOYAKOT B cebsa 06A3aTenbHbIi MOHUTOPUHE
OCHOBHbIX XXM3HEHHOBaXXHbIX PYHKLUMIA opraHvMama. TpaguMuMoHHO aHanuanpyemble napamMeTpbl reMoauHa-
MUVKWN (apTepuanbHOe AaBleHne, YacToTa cepAeydHbIX COKpPaLLEeHUA, MUHYTHBIA 06bem KpoBooGpalleHust) U
Op. He Bcerfga TOYHO OTPaXalT CyTb M MPUYMHBI MPOUCXOOALLMX N3MEHEHWIA, MOITOMY MOSABMAETCH HEOOXO-
OMMOCTb ObICTPOro (B pexvme pearibHOro BPEMEHU) MOMyYEeHUS M aHanu3a BblYMCMASEMbIX UHTErpanbHbIX
dmanonornyeckux napameTpoB. PaccmMoTpeH BONpoC O MUHWManbHOM Habope OTCneXxvBaemblx napameT-
POB AatoLMX NOMHOe NPeACTaBreHne O TEKYLLEM COCTOSHUM MaumeHTa U ero NoTpebHOCTM B aHecTe3mnoro-
rmyeckom nocobuu. MNMokasaHo, 4To Ana Hambonee aPPEeKTUBHON OLIEHKM COCTOSHMA NaumMeHTa Heobxoaumo
KOHTPONMpOBaTb NapameTpbl LeHTpanbHOW U nepudepuyeckon reMoamMHaMuk1, TpaHcnopTa Kvcropoaa,
YPOBHSA cefaunm € UCNOMb30BaHNEM MeTOAa CIyXOBbIX Bbl3BaHHbIX MOTEHLUMNANO0B, YPOBHSI HEMPOMbILLEYHON
6nokagpl. MpuBegeHa paspaboTtaHHasa aBTopamMu OyHKLMOHANbHaA CXemMa aBTOMaTU3MPOBAHHOW CUCTEMbI
ONS ynpaBrneHns NpoLeccoM MHOTOKOMMOHEHTHOM 06LLIEN aHecTe3nu.

KniouyeBble cnoBa: cuctema aBToMaTM3auun, remMoavHaMU4eckue napameTpbl, YPOBEHb cefauuu,
cepaeYHbIvi MHOEKC, aHeCTe3MoorMyeckoe Nnocobmne, CnyxoBble Bbi3BaHHbIE MOTEHLMANbI.

MANAGEMENT SYSTEM OF MULTICOMPONENT GENERAL ANESTHESIA IN A GENERAL SURGICAL
HOSPITAL
V.M. SOKOLSKY ', I.Z. KITIASHVILI™ ™, I.Yu. PETROVA™, S.R. SHAMKHALOV™""", K.Yu. MELNIKOVA™",
V.I. VOINOVA”~

"LLC Systems, Technologies and Service, Krupskaya Str., 6, Astrakhan, 414000, Russia
FSBEI ‘Astrakhan State Medical University’, Bakinskaya Str., 121, Astrakhan, 414000, Russia
"SAEI AE HE "Astrakhan State University of Arch/tecture and Civil Engineering",
Tatishchev Str., 18, Astrakhan, 414056, Russia
SBIHP AQ “Alexandro-Mariinsk Regional Clinical Hospital”, Tatishchev Str., 2, Astrakhan, 414000, Rus-
sia, e-mail: kitiashvili@mail.ru

Abstract. The article provides an analysis of modern automation systems for the process of multicom-
ponent general anesthesia, analyzes the principles of their work and controlled parameters. Safety standards
in modern anesthesiology include mandatory monitoring of the basic vital functions of the body. The tradi-
tionally analyzed hemodynamic parameters (blood pressure, heart rate, minute volume of blood circulation),
etc. don’t always accurately reflect the essence and causes of the changes. There is a need for quick (in real
time) obtaining and analysis of calculated integral physiological parameters. The authors examined the ques-
tion of the minimum set of monitored parameters giving a complete picture of the current condition of the pa-
tient and his need for anesthetic benefits. It was shown that for the most effective assessment of the patient's
condition, it is necessary to control the parameters of central and peripheral hemodynamics, oxygen
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transport, sedation using the method of auditory evoked potentials, and the level of neuromuscular blockade.
The functional diagram of an automated system developed by the authors for controlling the process of mul-
ticomponent general anesthesia is presented.

Keywords: automation system, hemodynamic parameters, sedation level, cardiac index, anesthetic aid,
auditory evoked potentials.

Pazpgen Il
MEOUKO-BMONOIMMMYECKUE HAYKMU (14.03.00)

Section I

MEDICAL AND BIOLOGICAL SCIENCES (14.03.00)
YOK: 615.322 DOI: 10.24411/1609-2163-2019-16358

XUMUYECKUIA COCTAB 30JIOTAPHUKA NEKAPCTBEHHOIO
(30JTOTAA PO3rA — SOLIDATO VIRGAUREA (CANADENSIS), CEMENCTBO PO3OLIBETHbIX)

AA. XADAPLIEB”, I.T. CYXuX ", B.B. MNATOHOB', U.B. AYHAEBA", M.B. BOTOYAEBA™

N "000 « TeppanpomuHeecm», yn.llepekorckas, 0. 56, Tyna, 300045, Poccus
@®rbOY BI1O «Tynbckuli 2ocydapcmeeHHbil yHusepcumemy», MeduyuHckul uHcmumym,
yn. bonduHa, 0.128, Tyna, 300028, Poccusi
@rBY HayuoHanbHbIl MeduyuHCcKUl uccredogamesibCKull UeHmMp akyuwepcmea, 2UHEKo102uU U rnepuHa-
mosnoeauu um. B..Kynakoea, yn. OnapuHa, 0. 4, Mockea, 109004, Poccusi

AHHOTauumsA. Bnepsble BbINONMHEHO NOAPOOHOE MCCNEOOBaHNE XMMUYECKOrO COCTaBa 3TAHOMbHOIO 3KC-
TpakTa 30/0TapHMKa JIEKAPCTBEHHOrO KaHagcKoro MeTOAOM XPOMaTo-MacC-CMeKTPOMETPUM U PEHTIEHO-
bNyopecLEeHTHOro aHann3oB. B 3TaHONBHOM 3KCTpakTe naeHTudmumpoBaHo 87 coeguHeHUn, Anst KOTOPbIX
ONpefeneHo KONMMYECTBEHHOE COAepXaHue, MoNyYeHbl MacC-CNeKTPbl U CTPYKTYPHbIE (hOpMYIibl, CTPYKTYP-
HO-rpPyNMnoBON COCTaB, COrMacHO nocnegHemMy B HEM (Mac. % OT akcTpakTa) 43,24 — cTepouaHbIX coeguHe-
Hun; 19,88 — cnmpToB; 15,11 — yrneBogopoaos; 8,16 — kapboHoBbIx kucnort; 3,71; 1,83; 4,08; 0,25 n 1,64 —
anbgerngoB, KETOHOB, 3MPOB, (PEHONOB, COOTBETCTBEHHO rETEPOLUKIMYECKNX POU38OOHbIX ¢hypaHa,
beH3ogbypaHa, amuHo8. Cpedu cmepoudHbix coeOuHeHul domuHupyrom: Lup-20 (29)-en-3-ol, acetate (3,0);
Betulin, Lupeol, trifluoroacetat, 9,19 — cyclolanostan-3-ol, 24-methylene-(3.68); Betulin aldehyde, a-Amyrin,
24-Noroleana-3,12-diene, 9,19-cycloergost-24(28)-cn-3-ol, 4,14 -dimethyl-acetat, Cholesterol, Vitamin E,
Drim-7-en-11-0l. Kap6oHoBble KucnoTbl Ha 73,2 (Mac. % OT CyMMbl KUCNOT) NpeacTaBneHbl — Hexadecanoic
acid n 14,63 -9-Eicosenoic acid. B coctaBe yrnesofopoaoB 3HauuTenbHa Jonsa TepneHoB (a-cubebene, a- u
B-copaene, Isoledene), unknoankaHoB, H-ankaHoB OT Cg 00 Css ANSA 9(hMpOB xapakTepHo yyacTue B ux 06-
pa3oBaHMU YKCYCHOW, aaAWNMUHOBOW, hTaneBon U CepHOM KNCNOT; cnupTbl — OT Cy 80 C3p AOCTAaTOYHO CIOX-
HOrO CTPOEHMUS.

KnioyeBble cnoBa: 30M0TApHMK  JIEKAPCTBEHbIA,  XPOMaTO-MacC-CNEKTPOMETPUS,  PEHTIEHO-
doriyopecLEeHTHbIN aHanms.

CHEMICAL COMPOSITION GOLDEN ROSGA (SOLIDATO VIRGAUREA (CANADENSIS), FAMILY OF
ROSECOURES)

A.A. KHADARTSEV , G.T. SUKHIKH ", V.V. PLATONOV/, I.V. DUNAEVA~, M.V. VOLOCHAEVA™

. ‘LLC Terraprominvest, Perekopskaya St., bb, 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.l.Kulakov”, Oparin Str., 4, Moscow, 109004, Russia

Abstract. For the first time, a detailed study was carried out of the chemical composition of the ethanol
extract of Canadian goldenrod by chromatography-mass spectrometry and X-ray fluorescence analyzes. In
the ethanol extract, 87 compounds were identified for which the quantitative content was determined, mass
spectra and structural formulas, structural group composition were obtained, according to the latter (wt.% of
the extract) 43,24 - steroid compounds; 19.88 - alcohols; 15.11 - hydrocarbons; 8.16 - carboxylic acids; 3.71;
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1.83; 4.08; 0.25 and 1.64 - aldehydes, ketones, esters, phenols, respectively, heterocyclic derivatives of fu-
ran, benzofuran, amines. Among steroid compounds dominate Lup-20 (29)-en-3-ol, acetate (3,B); Betulin,
Lupeol, trifluoroacetat, 9,19 — cyclolanostan-3-ol, 24-methylene-(3.8); Betulin aldehyde, a-Amyrin, 24-
Noroleana-3,12-diene, 9,19-cycloergost-24(28)-cn-3-ol, 4,14 -dimethyl-acetat, Cholesterol, Vitamin E, Drim-
7-en-11-0l. Carboxylic acids at 73.2 (wt.% of the total acid) are Hexadecanoic acid and 14.63 -9-Eicosenoic
acid. The hydrocarbons contain a significant proportion of terpenes (a-cubebene, a- and B-copaene,
Isoledene), cycloalkanes, n-alkanes from Cgy to Cgss; esters are characterized by the participation of acetic,
adipic, phthalic and sulfuric acids in their formation; alcohols - from Cqto Cj3, of a rather complex structure.
Keywords: medicinal goldenrod, chromato-mass spectrometry, X-ray fluorescence analysis.
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MOP®O®YHKLUWUOHAIBLHbIE NOKA3ATEJIN ®U3NYECKOIO PA3BUTUA CTYOEHTOB B CBETE
PELWWEHNA MEOULUUHCKUX NMPOBJIEM OBPA3OBATENIbHOU MUTPALINA

H. KABAKOBA', E.C. MAHKOBA', E.B. 3AMKOBA” J1.B. CUHOEEBA", A.B. 3t0O3IOKMHA™

‘©re0Y BO KpacHosipckul 2ocy@apcmeeHHbiti nedazoaudeckul yHueepcumem um. B.l1. Acmadbbesa,
N yn. Adbl Jlebedeeod, 0. 89, 2. KpacHosipck, 660049, Poccusi
@r60Y BO KpacHosipckuli 2ocyGapcmeeHHbIl MeQuyUHCKUL yHugsepcumem um. rnpog. B.®. BoliHo-
SceHeuykoeo MuH3dpaea Poccuu, yn. Napmu3saHa )XenesHsika, 8. 1, 2. KpacHosipck, 660022, Poccusi

AHHOTauumsA. B cTtatbe npeacTaBneHa CpaBHUTENbHAA XapaKTEpPUCTUKA MCXOOHOIO YPOBHS (PM3nyecko-
ro pasBUTUS TAIXKMUKCKNX U PYCCKUX CTYOEHTOB MYXCKOro nona. Llenb uccrnedosaHusi - BbiSIBIieHNE 0CODEH-
HOCTEl nokasaTenen aHTPONOMETPUN U COCTaBa Temna Kak KpUTepUeB YPOBHSA DU3NYECKOTO pPa3BUTUSA HOHO-
wen Ha npumepe ypoxeHueB Pecnybnuku TapkuknctaH. Mamepuarnbsl u memoOdsi uccriedogaHusi. OCHOB-
Hyl0 rpynny obcrnegoBaHHbIX COCTaBMIIM HOHOLWIN Ta[XKMKCKOW HaLWOHanbHOCTW, MOCTYMMBLUME B BbICLUME
y4ebHble 3aBeaeHus 1. KpacHosipcka (n=305), rpynny CpaBHEHUS — PYCCKME FOHOLLIM — ypOoXKeHLbl KpacHosip-
ckoro kpas (n=300). Ncnonb3oBaHbl MeToAbl aHTPONOMETPUM C NocreayoLen MHOEKCHON OLEHKoN huranye-
CKOro pasBuTus U COMaTOTUNMPOBAHNEM, aHaNM3 cocTaBa Tena meTogom GuonmneaaHcomeTpun, PyHKUMO-
HanbHas oueHKa ypoBHS mamyeckoro coctosHusa no E.A. MNuporoBon, cratuctuyeckne metoabl. Pesyrisb-
mamsi u obcyxdeHue. KOHOLLM TaIKMKCKON HALMOHANbHOCTU XapakTepusytoTCs MeHbLUEn AMHON U Maccon
Tena B CPaBHEHUU C PYCCKUMU, MPEUMYLLECTBEHHO CpeaHEeLIMPOKON U LUIMPOKOKW FPYLAHON KNETKOMW, a Takke
npsiMmoyronibHon doopmont kopnyca. Cpeau ypoxeHueB TamxukncTaHa npeobnagaeT LeHTparbHbIA comaTo-
Tmn (20,2+1,6%), a cpean pycckux — aHA03KTOMOPMHbIN (21,041,7%). Mo cogepXaHWIo XUPOBOW TKaHWN B
OpraHM3me IOHOLUM TaJKMKCKOW HAaLMOHAaNbHOCTM HECKOMbKO NPEBOCXOAUMNN PYCCKUX, NPWU 3TOM abcontoTHast
N OTHOCMTENbHAs MbllleyHas macca Obina y TamkuMKOB 3HAYMMO MeHblle. Cpean TampKUKCKMX MOMOAbIX
MYXXYMH peaKo pPerncTpyMpoBariocb MOHVKEHHOE COAEepKaHNe akTUBHOM KNEeTOYHOW MaccChl 1 BbisiBNeH bonee
BbICOKMI YPOBEHb OCHOBHOIO 06MeHa B cpaBHEHUM ¢ pycckumun.llo BennumHe nHgekca E.A. MNuporosoi 3Ha-
YNMbIX OTNINYUIN MEeXAY TamXMKaMn N PYCCKUMM BbISIBIIEHO He BbIno.

KniouyeBble cnoBa: CTyaeHThl, (hmsmdeckoe passutme, aHTPONoMeTpus, buonmnegaHcoMeTpusi, coma-
TOTUN.

MORPHOFUNCTIONAL INDICATORS OF PHYSICAL DEVELOPMENT OF STUDENTS
TO SOLVE MEDICAL PROBLEMS OF EDUCATIONAL MIGRATION

G.N. KAZAKOVA', E.S. PANKOVA', E.V. ZAMKOVA", L.V. SINDEYEVA", A.V. ZYUZYUKINA"~

‘Krasnoyarsk State Pedagogical University named after V.P. Astafyev,
N Ada Lebedeva Str., 89, Krasnoyarsk, 660049, Russia,e-mail: kazakova_gn@kspu.ru
Krasnoyarsk State Medical University named after Professor V.F. Voyno-Yasenetsky of the Ministry of
Healthcare of Russia
Partizan Zheleznyak Str., 1, Krasnoyarsk, 660022, Russia, e-mail: Isind@mail.ru

Abstract. The article presents a comparative characteristic of the initial level of physical development of
Tajik and Russian male students. The purpose of the study is to identify the characteristics of indicators of
anthropometry and body composition as criteria for the level of physical development of young men by the
example of natives of the Republic of Tajikistan. Material and research methods. The main group of the sur-
veyed were young men of Tajik ethnicity who entered higher educational institutions of the city of Krasno-
yarsk (n = 305). The control group consisted of 300 Russian young men permanently residing in the Krasno-
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yarsk region. The methods of anthropometry with the subsequent index assessment of physical development
and somatotyping, the analysis of body composition by bioimpedancometry, the functional assessment of the
level of physical condition according to E.A. Pirogov, statistical methods. Results and discussion. Tajik
youths are characterized by shorter length and body weight in comparison with Russians, mostly medium
wide and broad chestand rectangular hull shape. Among the natives of Tajikistan, the central somatotype
prevails (20.2+1.6%), and among Russians - endoectomorphic somatotype prevails (21.0£1.7%). In terms of
the content of adipose tissue in the body of a young man of Tajik ethnicity, they somewhat outnumbered
Russian men, while the absolute and relative muscle mass was significantly lower among the Tajiks. Among
Tajik young men, a low content of active cell mass is rarely recorded and a higher level of basal metabolic
rate is detected in comparison with Russian men. In terms of the Pirogov index, no significant differences
were found between Tajiks and Russian men.
Keywords: students, physical development, anthropometry, bioimpedancometry, somatotype.

YOK: 615.2 DOI: 10.24411/1609-2163-2019-16425

3®PEKTUBHOCTb NFOTOBOW IEKAPCTBEHHOW ®OPMbI BELLIECTBA JIXT-300 B YCITIOBUAX
NPEACEPOHOIO APUTMOIEHE3A

E.B. CEMENEBA', AM. LUMNOBA", [.C. BIIMHOB', E.B. BIIMHOBA™ ™, C.5l. CKAYMIIOBA",
0.B. MPOCKYPVHA", 0.B. BACUIbKNHA

*CDedepaanoe eocydapcmeeHHoe brodxemHoe obpaszosameribHoe yypexdeHue 8bicuie2o obpa3oeaHusi
«HauyuoHanbHbIl uccnedosamenbckul Mopdosckuli 2ocydapcmeeHHblil yHusepcumem um. H.I1. Ozapéeay,
. yn. bonbwesucmckas, 0. 68, 2. CapaHck, 430005, Poccusi, e-mail: bev-saransk@yandex.ru
AxyuoHepHoe obujecmso (AO) «Bcecoro3Hbili Hay4YHbIU ueHmp no bezonacHocmu buonoaudecku
aKkmueHbIx sewecmsy, yn. Kuposa, 8. 23, 2. Cmapas KynaeHa, 142450, Poccus
®edeparnbHoe eocydapcmeeHHOe aBMOHOMHOE 0bpa3osamesibHOE y4YpexOeHue 8biclueao 0bpa3osaHust
lMepsbiti Mockoeckuli 2ocydapcmeeHHbIlt MeduyuHCKUl yHusepcumem um. .M. CeyeHosa MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu (CeyeHosckull yHU8epcumem),
yn. Tpybeukas, 0. 8/1, 2. Mockea, 119991, Poccusi

AHHoTaumsA. Llenb uccredosaHusi: N3y4nTb OCOOEHHOCTM aHTMAPUTMUYECKOrO OENCTBUS TPETUYHOIO,
cofepallero octaTok rnyTaMMHOBOMW KUCIOTbI, MPOU3BOAHOrO AMMeTundeHmnaletTaMmmaa B Buae rotoBow
XUOKon nekapctBeHHon hopMbl AN B/B BBeAeHUSA nNpu npeacepaHoM aputmoreHese. Mamepuarbsi u Mme-
modbi uccriedosaHus: TpeneTaHne Npeacepaun BoidbiBanu y 6ecnopogHbix Kpbic-camuoB Becom 180-220 r
annnvkaumen 5% pactsopa aueTUNXonuHa xrnopuga v nocnenywmM MeEXaHU4eCKUM pasgpakeHnem npa-
Boro npeacepans. JIXT-300 seogunu B/B 3a 10 MyHyT Ao unu yepe3 10 MUHYT nocne pasBuTus apuTMun B
nose 3,8 mr/kr. 3ddekT cpaBHMBanNuM ¢ atponuHom. Gnbpunnauunio npeacepanii Boi3biBanu Y HApKOTU3NPO-
BaHHbIX (ypeTaH, 800 mr/kr) camuoB cobak-6urnen Becom 5-8 Kr aneKkTpuyeckon CTMMynsumen npeacepauns
nocne paspylleHusi CuHoaTpuanbHOro yana. [JoCTOBEepHOCTb pasfuyvi OLEHUBanu C MOMOLLBI0 KpUTepUs
Tblokn nocne NpoBepkU HOPMAnbHOCTU pacnpefeneHns B KaKOoW dKcnepuMeHTanbHow rpynne. Pesyrib-
mambi U ux obcy)x0eHue: B ONbITax Ha HEMMHENHbIX KpbiCax C aueTUIXONMHOBLIM TpeneTaHmeM npeacep-
[0S yCTaHOBIEHO, YTO B/B BBEAEHME FOTOBOW NeKapCTBEHHOW POPMbl TPETUYHOMO NPOU3BOLHOIMO AUMETUN-
denunavetamuga J1XT-300 B fo3e 3,8 Mr/Kr NPMBOAMT K CHUDKEHUIO SKTOMUYECKOW aKTUBHOCTM npeacepa-
HOW apuUTMUM Kak npu nNpodmnakTU4eckoM, Tak 1 Npu Kynupyowlem BBeaeHun. [pu 3ToM, B oTnnuyue ot
aTpoOnuHa, BELLECTBO HE CNOCOBHO MOMHOCTLIO MOAAaBNATb apuTMuio. Ha mogenu dubpunnsauumn npencep-
avn y cobak B/B BBegeHue JIXT-300 co ckopocTbto 0,015 mMr/kr B MMH HE MPUBOAMITO K MOSIHOMY MOAABIEHUIO
9KTOMMYECKON aKTUBHOCTW HW Y OOHOIO XXMBOTHOrMO B rpynne. B cpegHem yepe3 69 muH nocne Havana Bee-
nennsa JIXT-300 nponcxouno nofgaBrieHne 4acToTbl SKTOMMYECKNX COKpalleHui 6onee, yem Ha 50%. Hako-
nneHHas gosa cocrtasuna 1,0 mr/kr unm 69,3% OT BbICLIEN TepaneBTU4eckon [o3bl Anst cobak. CpegHas
npogomkutenbHocTb aencteusa JIXT-300 coctaBuna 57 muH. Bbigodbi: 1IXT-300 B BMAE rotoBOW nekapcT-
BEHHOW hopMbl obnagaeT HM3KOM 3DPEKTUBHOCTLIO B YCNOBUAX (hopMUpOBaHMS npeacepgaHon aputMumn
ANEKTPOMMMYNBbCHONO U aLeTUNXONMHOBOMO reHesa.

KnroueBble cnoa: JIXT-300, aHTMapMTMmyeckass akTMBHOCTb,NpeacepaHas aputMus, aueTUnxXonuH,
nnaokauvH, aTponuHa cynbdgar.



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEOULUMHCKUX TEXHONOIMU
2019 N3 DOI 10.24411/1609-2163

EFFICACY OF LHT-300 AS A DRUG IN EXPERIMENTAL ATRIAL ARRHYTHMOGENESIS

E.V. SEMELEVA’, AM. SHILOVA", D.S. BLINOV ", E.V. BLINOVA"", S.YA. SKACHILOVA", O.V.
PROSKURINA", O.V. VASILKINA

"National Research Ogarev Mordovia State University, 68 Bolshevistskaya Str., Saransk, 430005, Russia,
. e-mail: bev-saransk@yandex.ru
All-Union Research Center for Biological Active Compounds Safety, 23 Kirov Str., Starajakupavna, Russia
Sechenov University, 119991, 8/1 Trubetzkaya Str., Moscow, 142450, Russia

Abstract. Research purpose was to study the anti-arrhythmic action of a tertiaryglutamic acid-
containing derivative of dimethylphenylacetamide LHT-300 as a liquid drug for intravenous administration in
atrial arrhythmogenesis. Material and methods: Atrial flutter was induced in outbred male rats weighing 180-
220 g by application of a 5% acetylcholine chloride and subsequent mechanical stimulation of the right atri-
um. LHT-300 was administered intravenously 10 minutes before or 10 minutes after the development of ar-
rhythmia at a dose of 3.8 mg / kg. The effect was compared with atropine. Atrial fibrillation was modeled in
anesthetized (urethane, 800 mg / kg) male beagle dogs weighing 5-8 kg by electrical stimulation of the atri-
um after sinoatrial node. The significance of differences was assessed using the Tukey test after checking
the normality of the distribution in each experimental group. Results: in experiments in nonlinear rats with
acetylcholine-induced atrial flutter, we found out that intravenous administration of the tertiary derivative of
dimethylphenylacetamide LHT-300 as a drug at a dose of 3.8 mg / kg led to a decrease in the ectopic activity
of atrial arrhythmias in both prophylactic and treatment administration. At the same time, unlike atropine, the
substance is not able to completely suppress the arrhythmia. On the atrial fibrillation model in dogs, intrave-
nous 0.015 mg / kg per minute administration of LHT-300 did not lead to the complete suppression of ectopic
activity in all the group animals. On average, 69 minutes after the start of LHT-300 administration, the fre-
quency of ectopic heart rate was suppressed by more than 50%. The LHT-300 accumulated dose was 1.0
mg / kg or 69.3% of the highest therapeutic dose for dogs. The average duration of LHT-300 antiarrhythmic
action was 57 minutes. Conclusions: LHT-300 as a liquid drug had low efficiency in atrial arrhythmias by both
electric and acetylcholine genesis.

Keywords: LHT-300, anti-arrhythmic activity, atrial arrhythmia, acetylcholine, lidocaine, atropine sulfate.
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BNUAHUE MEJNTAKCEHA HA ®YHKLMOHAJIbHOE COCTOAHMUE NMOYEK B YCNTOBUAX KAOMUEBOW
MHTOKCUKALIMXA HA ®OHE N'NMNEPKAJIbLIUEMUA

M.P. BY30OEBA', B.5.BPUH""

‘OrBYH UHecmumym 6uomeduyuHckux uccriedosaruti BHL| PAH, yn. lNywkuHckas, 0. 47, 2. Bnadukaekas,
N PCO-AnaHus, 362025, Poccus, e-mail: buzoevamarina@mail.ru
’60Y BO COMMA MuH3dpasa P®, yn. lNywkuHckas, 4. 40, e. Bnadukaskas, PCO-AnaHus, 362025, Poc-
cusi

AHHOTaumsA. B pabote Gbina uccnegosaHa BO3MOXHOCTb NPOCUNAKTUHECKOTO MCNOMb30BaHUs Mena-
TOHMHA B YCMOBUAX WUHTparacTpanbHOro M NMOAKOXHOro BBeAeHUs cynbdaTa kagmms Ha oHe runepkarnb-
unemmnn, OCOBEHHOCTU pacnpeeneHus u CTeneHb HaKOMMEHUS KagMusa B KOCTAX M TKaHU MoYek, cogepxa-
HWe ero B NnasMe KpoBu. DKCMEPUMEHTANbHYIO MOAENb rMnepKanbLUneMmm y Kpbic NMHmM Bructap nonyyanu
BHYTPWXENYAOYHbIM BBEAEHWEM BuUTamuHa Ds (npenapaT «AKBageTpuM») Yepes 30HA B XKENyAoK B 4O3W-
poBke 3000 E/[1/100 r maccel Tena Ha npoTtshkeHmn 30 gHen. CynbdaTt kagmus BBOOUNM UHTParacTparnbHO
n/unun nogkoxxHo B go3se 0,5 mr/kr (B nepecyeTe Ha MeTanm) exegHEBHO Ha MPOTSKEHUM O4HOro Mecsua. B
KayecTBe MpounakTM4ecKkoro cpeacTea UCMONb30Barncs CUHTETUYECKUI aHanor ropMoHa anugmsa — «Me-
nakceH», KOTOpbIN BBOOUNWN Takke BHYTpuxenyaodHo B gose 10 mr/kr. MccnegoBaHusa nokasanu, 4To Hed-
poTOKCMYecKoe AeNcTBue cynbdaTta KagMus Ha doHe 3KCMepUMEHTanbHOW runepkanbLmMeMum nposiBnseT-
Cs B yBeNnuMYeHUM CNOHTaHHOro Auypesa, 3a CYeT yrHeTeHus KaHanbueBow peabcopbuum BoAbl, Bo3pacTa-
HUM BbIBEAEHWS C MOYOM INEKTPONUTOB M npoTenHypuun. lNpodmnakTuyeckoe NpUMeHeHue MenaTtoHVHa
Hambonee BbIpaXXeHO B YCIOBUSIX MOAKOXHOro BBeAeHWs cynbdarta kagmms Ha hoHe M3MEHEHHOro Karnb-
LUMeBOro romeocTasa, YTo NpOSIBMSETCS B BOCCTaHOBNEHUN 0ObEMa CMOHTaHHOro Auypesa, HopManusyet
Kanuinypes, crnocobCTByET NMOHWKEHWIO BbIBEAEHMS KanbLUWs, YMEHbLUAET CTEeMNeHb NMPOTEMHYPUN, CNOocobCT-
BYET YMEHbLUEHMWIO COAEePXXaHUSA kKaaMUSA B KOCTSAX, MOYKaX U Mra3me KpoBMU.
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KnioueBble crioBa: Tskenble MeTasnsbl, cynbcbaT KaamMmua, rmnepkanbuymnemMmund, He(prTOKCVI‘-IHOCTb, Me-
JTATOHUH.

MELAXEN INFLUENCE ON THE FUNCTIONAL STATE OF THE KIDNEYS UNDER CONDITIONS OF
CADMIUM INTOXICATION ON THE BACKGROUND OF HYPERCALCEMIA

M.R. BUZOEVA', V.B. BRIN~

‘Biomedical Research of Vladikavkaz Scientific Center of the Russian Academy of Sciences, Pushkinskaya
Str. 47, Vladikavkaz, North Ossetia-Alania, 362025, Russia, e-mail: buzoevamarina@mail.ru
North Ossetia State Medical Academy, Pushkinskaya Str., 40, Viadikavkaz,
North Ossetia-Alania Vladikavkaz, 362025, Russia

Abstract. In the research work possibility of prophylactic use of melatonin in conditions of intragastric and
subcutaneous introduction of cadmium sulfate on the background of hypercalcaemia, features of distribution
and accumulation of cadmium of bones and renal tissue, its content in blood plasma were studied. Experi-
mental model of hypercalciemia in Wistar rats was created by intragastric introduction of vitamin D3 (drug
«Aquadethrimy») through a probe into a stomach at a dose of 3000iu /100g during 30 days. Cadmium sulfate
was administered intragastrally and / or subcutaneously at a dose of 0.5 mg/kg (calculated by metal) daily dur-
ing 1 month. Syntetic analogue of pineal gland hormone — Melaxen, wich was infused also intragastically at a
dose 10mg/kg was used as a prophylaxis. Research showed that nephrotoxic action of cadmium sulfate on the
background of experimental hypercalcaemia produced an increase in spontaneous dieresis, due to the inhibi-
tion tubular water reabsorption, increase in electrolyte excretion with urine and proteinuria. Prophylactic use of
melatonin is most prominent in conditions of subcutaneous injections of cadmium sulfate on the background of
disturbed calcium homeostasis. It manifests in restoration of volume of spontaneous dieresis, normalization of
potassium — uresis, contributes to the decrease in calcium excretion, reduces proteinuria, decreases cadmium
content in bones, kidneys and blood plazma.

Keywords: heavy metals, cadmium sulfate, hypercalcemia, nephrotoxicity, melatonin.
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MHTEPNEWKWH 19: POJNb B ATEPOIFEHE3E U BOCMNAJUTENbHbIX NPOLIECCAX,
NEPCMNEKTUBbI UCMOJIb3OBAHUA
(0630p NuTEepaTyphbl)

C.B. AYTOBA, 10.B. CAPAH4YMHA, O.10. KUNINHA, H.B. XAHAPWH, T.C. KYNNAKOBA, 10.A. EBEJIbCOH

@®IrbOY BO «Xakacckuli 2ocydapcmeeHHbili yHugepcumem um. H. @. KamaHosay,
yn. JleHuHa, 0. 92, AbakaH, 655017, Poccusi, e-mail: coluria@mail.ru

AHHOTauus. B 0630pe 0606LeHbl COBpEMEHHbIE JaHHbIE O POnM MHTeprnenknHa 19 B ateporeHese 1
natoreHese Apyrux 3abonesaHuin, B OCHOBE KOTOPbLIX fexaT BocnanutensHble npoueccol. [aHa obwas xa-
pakTepucTuka uHtepnerikiHa 19. NpvBeaeHbl yoeanTenbHble AoKka3daTenbCTBa 3alUMTHOrO AEACTBUSA UHTEp-
nerkmHa 19 npu aTepocknepose, 3akmnioYvaloLLerocs B akTueaumm nyten nonspusaumm Th2 numgoumTos u
M, makpodparos, perynmpoBaHuM NunuaHoro metabonMama MakpodaroB U CHUKEHUN CNOCOBHOCTb rMaako-
MbILLEYHbIX KINETOK COCYAOB K nponvdepauun n TpaHchopmaumm B NEHUCTblE KNeTkn. PaccMoTpeHa Bo3-
MOXHOCTb CTUMYNSAUMKM € nomoLubio IL-19 akcnpeccun MblweyHo-cneundunyHor mukpo PHK B rmagkombl-
LIEYHbIX KIeTKax B Ka4eCcTBE HOBOW TepaneBTUYECKOW MULIEHN Ansg 6opbbbl C COCYANCTLIMU BOCNANUTENb-
HbIMK 3aboneBaHunsMu. [peacTaBneH aHann3 pesynbTaToB OTEYECTBEHHbIX M 3apyOeXHbIX MCCneaoBaHum
Mo OLEHKE MPOTEKTMBHOIO AENCTBUSA MHTEprerknHa 19 npu konute, cepaeyvyHon HegOCTAaTOMHOCTU, HENMPO-
MUenuTe 3puUTErnbLHOro HepBa, HebakTepnanbHOM OCTEOMMENUTE, ULEeMUYECKOM nHCynbTe. OnnucaHbl dak-
Thbl, CBMAETENLCTBYOLWME N O 3HAYUTENBHOM PONn MHTepnenknHa 19 B nporpeccupoBaHum gnabetuyeckomn
HedponaTum, ncopmasa, MMacTeHUW, B aKTUBHOW CTaauu A3BeHHOro konuta. lNpegcrtaBneHHble B 063ope
OaHHble onyGnMKoBaHbl B KPYMHbIX OTEYECTBEHHbIX M 3apyDOexHbIX HayYHbIX XypHanax, 6oMnblMHCTBO U3
KOTOpbIX LMTUpytoTcs B 6asax gaHHbix Scopus n Web of Science.

KnroueBble cnoBa: atepocknepos, UMMyHOMaToreHes, UMTOKUHbI, MHTEPIIENnKMH 19.
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INTERLEYKIN 19: ROLE IN ATHEROGENESIS AND INFLAMMATION PROCESSES,
APPLICATION PROSPECTS
(literature review)

S.V. DUTOVA, Yu.V. SARANCHINA, O.Y. KILINA, N.V. KHANARIN, T.S. KULAKOVA, Yu.A. YEVELSON
Katanov Khakass State University, 92, Lenin Str., Abakan, 655017, Russia, e-mail: coluria@mail.ru

Abstract. The review summarizes modern information about the role of interleukin 19 in atherogenesis
and the pathogenesis of other diseases based on an inflammatory processes. The general characteristic of
interleukin 19 is given. The evidence of the protective effect of interleukin 19 in atherosclerosis involves an
activation of polarization pathways of Th2 lymphocytes and M2 macrophages, the macrophages lipid metab-
olism regulation and a decrease in the ability of vascular smooth muscle cells towards proliferation and
transformation into foam cells are convincing. The possibility with the help of IL-19 muscle-specific micro
RNA expression’s stimulation in smooth muscle cells as a new therapeutic target for the control of vascular
inflammatory diseases is considered. The analysis of the results of domestic and foreign researches about
the protective interleukin 19 effect in colitis, heart failure, the optic nerve neuromyelitis, non-bacterial osteo-
myelitis, ischemic stroke is presented. There are also some facts that indicate the significant role of interleu-
kin19 in the progression of diabetic nephropathy, psoriasis, myasthenia gravis, in the active stage of ulcera-
tive colitis. Results presented in the review are published in major domestic and foreign scientific journals,
most of which are cited in the Scopus and Web of Science databases.

Keywords: atherosclerosis, immune pathogenesis, cytokines, interleukin 19.
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YNbTPACTPYKTYPHAA XAPAKTEPUCTUKA KOMNMOHEHTOB PETEHEPALINOHHOIO TMCTUOHA
HA 12 CYTKU NOCNE TPAHCMNAHTALIMN OEPMAINbHOIO 3KBUBAJIEHTA
B MLWLEMU3UPOBAHHYIO PAHY KOXWU

E.10. LLAMOBATOBA, T.A. BOVIKO, 10.I. BAPAHOBCKUW, U.A. NYTUH, E.N. KYTLA

@rAOY BO «Kpbimckuli gpedeparbHbili yHusepcumem um. B.W. BepHadckoeo» MuHucmepcmea obpasosa-
HUA
u Hayku Poccutickol ®edepayuu, 6yn. JleHuHa, 0. 5/7, 2. Cumgbeporions, 295051, Poccusi

AHHOTauuA. YNbTpacTpyKTypHbIE OCOBEHHOCTM rPaHynALMOHHON TKaHW MpU penapauuy NweM1M3npoBaH-
HbIX KOXHbIX paH Ha (oOHE TpaHCMaHTauMM TKaHEBbLIX KOHCTPYKLUMI C KCEHOreHHbIMu donbpobnactammu octa-
I0TCS Marno usyyeHHbiMu. Llenbio nccnegoBaHnst ObIno naydeHne ynbTpacTpyKTYPHOW XapaKTepUCTUKN KOMIMO-
HEHTOB pereHepaumoHHOro rMcTMoHa Ha 12 cyTku nocne TpaHCnnaHTauum OepMaribHOro SKBUBAaseHTa C Kece-
HoreHHbIMK oubpobnactamu B NLLEMU3NPOBAHHYIO paHy KOXU. ViccnegoBaHve BbINOMHEHO Ha 14 Mblwax nu-
Hun C57/B1 B Bo3pacTte 4-6 mecsueB. B xupypruyeckyto MOAENbHY UWLEMU3NPOBAHHYO KOXHYIO paHy B NO-
NaTo4yHON 0BacTU TPaHCMNaHTMPOBanM AepMarbHbI 3KBUBANEHT C KCeHOoreHHbIMu ubpobnacramu. buo-
nTatbl pukcupoBanu rmTapansgernaoMm Ha docdaTHom Gydepe M 3anvMBanu No CTaHOAPTHOW METOAMKE.
YnbTpaToOHKUE cpesbl N3rotaBnuBanucb Ha ynbtpatome YMTII-7, okpalwumBanncs TONYUAMHOBLIM CUHUM, KOH-
TpacTMpoOBanNuCb LUUTPaATOM CBMHLA U ypaHWnaueTaToM. YNbTpaTOHKME cpesbl U3y4vanucb B 3NEKTPOHHOM
Mukpockone «Selmi» (YkpauHa) npu yckopsowemM HanpsbkeHun 125 kV. Mopdonorudeckoe vccrnegoBaHvne
MOMYTOHKNX CPe30B NMPOBOAMIM C MOMOLLBIO CBeToonTnyeckoro mukpockona OLIMPUS CX-31 ¢ umdpoBomn
kamepon OLIMPUS 35050Z. Ha 12-e cyTkv penapaumn MOAENbHOW NLEMU3NPOBAHHON paHbl BCeX rpynn rpa-
HYNSLMOHHAs TKaHb NepudepuyecKkmx 1 LeHTpanbHbIX Y4acTKOB CyLLECTBEHHO OTNIMYAETCS MO CBOEMY YrbT-
pamMmukpockonuyeckomy ctpoeHunto. OBHapyXmMBalTCA OOCTOBEPHbIE pasnMuMs Mexgy KONMYeCcTBOM, pa3me-
pamMu KNeToK pereHepaTMBHOIO MCTMOHa 1 3aHMMaeMon MK nrowaaeto. Nocne TpaHcnnaHTauum gepmanb-
HOro 9KBMBANeHTa € KCEHOreHHbIMU oubpobnactamm KONMMYECTBO KNETOK YBENUYMBAETCS, CPeaHasa nnowanb
KNeTKn 1 cpefHsas nnollagb BCEX KNETOK yMeHbLuaeTcs. B rpaHynsaumMOHHON TKaHM LeHTpanbHbIX 1 nepude-
PUYECKNX YHaCTKOB, B OTNIMYME OT KOHTPOMbHOM rpynnbl, HE UMEETCHA NPU3HAKOB OTEKa, OTMEYaeTcs OTCYyTCT-
B/YE HENTPOUNOB U aKTMBHas Aerpagaums MmakpodaroB, YTO CBMAETENLCTBYET O HU3KOM YpPOBHE BOCManu-
TenbHOW peakuun. B LeHTpe 3axuBarollen paHbl 0bHapyxuBalTCcs ABYsAepHble M1ModmbpobnacTbl ¢ BbICO-
KM YPOBHEM CUHTETUYECKOW aKTMBHOCTU. 1o nepudrepun paHbl Ha (POHE TpaHCMNaHTaUMM KCEHOreHHbIX
pnbpobnacToB rpaHynAUMOHHasa TKaHb HAaXOAWUTCSA B Ha4YarbHOW CTaguy peMogenupoBaHus, B HeW nNpeobna-
AaT MnodmbpobnacTel, obecneymBatoLLMe KOHTPaKTaLUMIO PaHbl.
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KnioueBble crnoBa: MWEMU3MPOBaHHAs paHa, Koxa, rpaHynsLMOHHasi TKaHb, pereHepaUnoHHbIN MT1cTu-
OH, AepMarnbHblii 3KBUBANEHT, prbpobnactT.

ULTRASTRUCTURAL CHARACTERISTIC OF REGENERATIVE HISTION COMPONENTS FOR 12 DAYS
AFTER TRANSPLANTATION OF THE DERMAL EQUIVALENT IN THE ISHEMIZED CUTANEOUS
WOUND

YE.YU. SHAPOVALOVA, T.A. BOYKO, YU.G. BARANOVSKIY, I.A. LUGIN, E.I. KUPSHA

V.I. Vernadsky Crimean Federal University of the Ministry of Science and Education of the Russian Federa-
tion, Lenin bul., 5/7, Simferopol, Russia, 295051.

Abstract. Ultrastructural features of granulation tissue during repair of ischemic cutaneous wounds against
the background of transplantation of tissue constructs with xenogenic fibroblasts remain poorly studied. The
research purpose was to study the ultrastructural characteristics of the components of the regeneration histion
on the 12th day after dermal equivalent transplantation with xenogenic fibroblasts in the ischemic wound of the
skin. The study was performed on 14 mice of the C57 / B1 line aged 4-6 months. The dermal equivalent with
xenogenic fibroblasts was transplanted in the surgical model ischemic skin wound in the scapular region. The
biopsy was fixed with glutaraldehyde on phosphate buffer and was embedded by the standard procedure. Ul-
trathin sections were made on the UMTP-7 ultratome, stained with toluidine blue, contrasted with lead citrate
and uranyl acetate. Ultrathin sections were studied in an electron microscope "Selmi" (Ukraine) at an accelerat-
ing voltage of 125 kV. Morphological examination of semithin sections was carried out with the OLIMPUS CX-
31 light-optical microscope with the OLIMPUS digital camera Z5050Z. On the 12th day of repair of the model
ischemic wound of all groups, the granulation tissue of the peripheral and central regions differs significantly in
their ultramicroscopic structure. There are significant differences between the number, size of cells of the re-
generative histion and the area occupied by them. After dermal equivalent transplantation with xenogenic fibro-
blasts, the number of cells increases, the average area of the cell and the average area of all cells decreases.
In the granulation tissue of the central and peripheral regions, in contrast to the control group, occurs active
degradation of macrophages, there are no signs of edema, there are no neutrophils, which indicates a low level
of inflammatory reaction. In the center of the healing wound, there are two-nucleated myofibroblasts with a high
level of synthetic activity. On the background of transplantation of xenogeneic fibroblasts on the periphery of
the wound the granulation tissue is in the initial stage of remodeling. Here dominated myofibroblasts, which
provide contracting of the wound.

Keywords: ischemic wound, skin, granulation tissue, regenerative histion, dermal equivalent, fibroblast.
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BINUAHUE NMPON3BOJIbHOINO NTMNOBEHTUNALUUOHHOIO AbIXAHUA HA ®U3UYECKYIO
PABOTOCNOCOBHOCTb U «YOENBbHYIO ®U3NONTIOMNMYECKYIO LIEHY» Y CMTOPTCMEHOB
C PA3NMNMYHbIM YPOBHEM TPEHUPOBAHHOCTH

C.A. KNACCUHA, H.A oYONH

OIrBHY HUWN HopmarnbHoU ¢husuonoauu um. 1.K. AHOXUHa,
yn. banmudckas, 9. 8, 2. Mockea, 125315, Poccusi, e-mail: klassina@mail.ru

AHHOTaumA. CTaTba NOCBSALLEHA U3YHEHWIO BIIUSHWS NPOM3BOSbHOIO MMNOBEHTUNALMOHHOIO AbIXaHus
Ha m3mdeckyto paboTocnoCOOHOCTb U «yAenbHY OU3MOSNOTMYECKYIO LIEHY» Y CMOPTCMEHOB C PasfyyHbIM
YPOBHEM TpeHuMpoBaHHOCTU. B obcnepoBaHum npuHAnM yyactne 25 oHOLWEN-406pOoBONbLEB, MMEIOLNX
pasnu4YHbIN YPOBEHb TPEHMPOBAHHOCTU. cnbiTyeMble Obinn pasaeneHbl Ha 2 rpynnbl; TPEHUpoBaHHble (11
YenoBekK) U HeTpeHnpoBaHHble (14 yenoBek). ObyyYeHne NCNbITyeMbIX METOAMKE NPOUN3BOSTbHOIO MMMOBEHTU-
NAUMOHHOrIO AblxaHusa nposogunu 3 pasa B Hegento no 1,5-2.0 yaca B TeyeHne 4 Hegenb. [1o 1 nocne oby-
YeHMs1 BbllleyKasaHHOW METOAMKE BCE MUCMbITyeMble MPUHMManM yy4actme B 2-X O4HOTUMHbLIX obcrnenoBaHu-
SX, rae um 6bIno NPeanoXeHo BbINOMHUTL Harpy304YHoOe TeCTMPOBaHME Ha BenoapromeTtpe B pabote 4o OT-
kasa (160 BTt). CocTosiHMe UCMbITYEMbIX UCCRegoBanu B NokKOe U Npu Harpy3o4yHOM TecTupoBaHuu. PerucT-
puypoBanu K 1 nHeBMOrpammy, n3mepsinu Bpemsi omanyeckon paboTbl 4O OTKasa, oueHnBanu «guaunono-
MMYECKY0 LiEHY» BbIMOSIHEHHOW paboTbl N «yAenbHYI0 U3MOSOTMYECKYIO LIEHY», U3MEPSANN 3a4EPXKKUN OblXa-
HMS Ha Bpoxe. [loka3aHo, 4YTO T[MNOBEHTUMALUMOHHOE [biXaHue, KakK CTUMYyNATop  (PU3nYeCcKon
pabotocnocobHoCTK, B Oonblle CTEeNeHW afpecoBaHO MWCMbITYEMbIM C Gofiee BbICOKUM  YPOBHEM
TPEHNPOBAHHOCTU. TPEHNPOBAHHBIE UCTIBITYEMbIE XapakTepu3ytoTcs Oonee BbICOKOW IMNOKCMYECKON YCTOM-
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YMBOCTBIO, BbICOKMM YPOBHEM branyeckor paboTocnocobHOCTM, a ux KapguopecnupaTtopHasi cuctema 6o-
nee akoHoMu4yHa. NMocne 0byyYeHMs TMNOBEHTUNALVNOHHOMY AbIXaHWUIO UX HWU3Kas «yaernbHas duanonornye-
ckas LeHa» ewe bonee cHmxaeTcs, a, cnegoBaTtenbHoO, pocT nokasatenen YCC n Y[ npoucxoant meaneH-
Hee, 4YTO MO3BONSET MCnbiITyemoMy paboTtaTb Aonblue. Nonaraem, 4To «yaenbHas «dusmonornyeckas Le-
Ha» OTpaXkaeT CTeneHb TPEHWPOBAHHOCTU MCMbLITYEMOrO U MOXET MCMONb30BaTbCA B Ka4eCTBE MPOrHOCTU-
4YeCcKoro Kkputepust pusndeckon paboTocnocobHoCTH.

KnroyeBble cnoBa: runoBeHTUNALMOHHOE AblxaHue, bmandeckas paboTocnocobHOCTb, «yaensHas du-
3MOoNornyeckas LieHay, ypoBeHb TPEHUPOBAHHOCTH.

INFLUENCE OF THE ARBITRARY HYPOVENTILATION BREATH ON THE PHYSICAL EFFICIENCY AND
ON “PHYSIOLOGICAL PRICE PER UNIT OF A TIME” IN ATHLETES WITH DIFFERENT TRAINING
LEVELS

S.YA. KLASSINA, N.A. FUDIN

P.K. Anokhin Research Institute of Normal Physiology, Baltiyskaya Str., 8, Moscow, 125315, Russia,
e-mail: klassina@mail.ru

Abstract. The article is devoted to studying the influence of arbitrary hypoventilation breath on a physi-
cal efficiency and on "physiological price per unit of f time" in athletes with different of training levels. The
survey involved 25 young volunteers with different training levels. The subjects were divided into 2 groups:
trained (11 people) and untrained (14 people). The subjects were trained in the arbitrary hypoventilation
breath technique of 3 times a week for 1.5-2.0 hours for 4 weeks. Before and after training for this methodol-
ogy, all subjects took part in 2 similar examinations, where they were asked to perform load testing on a bi-
cycle ergometer in work before failure (160 W). The condition of the subjects was investigated at rest and
under load testing. The ECG and pneumogram were recorded, the time of physical work to failure and breath
hold on inspiration were measured, the “physiological price” of the work performed and the “ physiological
price per unit of a time ” were assessed. It is shown that hypoventilation respiration, as a stimulator of physi-
cal performance, is more addressed to subjects with a higher training level. Trained subjects are character-
ized by a higher hypoxic resistance, a high level of physical efficiency, and their cardiorespiratory system is
more economical. After hypoventilation breath training their low “physiological price per unit of a time” de-
creases more and, a cardiac and breath rhythm increase more slowly, that subjects may work longer. We
believe that the «physiological price per unit of a time "reflects the degree of subject's training and can be
used as a prognostic criterion of their physical efficiency.

Keywords: hypoventilation breath, physical efficiency, "physiological price per unit of a time", level of
training
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BU3YAJIbHAA OLUEHKA OPTAHHOI'O PACIMNPEQENEHUA KONNOUAHBIX MUKPO4YACTUL, XXEJIE3A
12-18 MKM NMPU MAFHUTHO-PE3OHAHCHOW-TOMOIPA®UN Y MbILLEN
C NEPEBUTbLIMU ONYXONAMU JNILIOUCA
(3KkcnepumeHTanbLHoOe UccriefoBaHue)

C.C. BNIACOB', M.B. BENOYCOB', M.I". IAHUIEL]", N.B. MUIbTO',
O./. BENMYEHKO , B.I0. YCOB

‘roy Brio Cubupckutll eocydapcmeeHHbIl MeQuUUHCKUU yHuUgepcumem,
N Mockoeckuli mpakm, 0. 2, Tomck, 634050, Poccusi
HUU cpapmakonoauu THUML] PAH, yn. JleHuHa, 0. 5, 2. Tomck, 534050, Poccus
HUW cnopmusHol meduuyuHbi Poccutickozo ['ocydapcmeeHHo20 YHugsepcumema ousu4eckol Kyrbmypbl,

criopma, mosnodexu u mypusma, CupeHesbiti 6yrnbeap, 0. 4, e. Mockea, 105122, Poccusi

HauuoHasbHbIl uccriedosamernbckuli TOMCKUU MoumexHUYecKul yHugepcumenm,
***** np. JleHuHa, 8. 30, e. Tomck, 634050, Poccusi
HUU kapduonoeuu THUML] PAH, nep. KoonepamueHsil, 4. 5, 2. Tomck, 634009, Poccusi

AHHoTaumA. Llenbio Hacmosuezo uccriedogaHusi Obina MarHUTHO-pe30HaHCHasi ToMorpadmyeckas
OLiEHKa KapTWHbl OPraHHOrO pacnpeaerneHns MUKpOoYacTUL, KOmnmouaHoro xenesa pasmepamu 12-18 mkm, no-
Ny4YEHHbIX OCaXOEHNEM M3 KONMOMOHOIo pacTBopa, Npu BHYTPMBEHHOM BBEAEHUW HOPMAITbHBIM KOHTPOJSTbHBIM
M MbILLaM C MEPEBUTBLIMM OMyXxonsMu — capkomon Jlbtouca. Npu BBEAEHUN BHYTPMBEHHO Bonee 2x10° MUKPO-
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yactuy, B oobeme 0,2 M B M3OTOHMYECKOM (PM3NONOTMYECKOM PacTBOpeE, 3HAYUMMOW 3a0EPXKKN BBEAEHHOIO
deppOMarHMTHOro KOHTpacTa B 06nacTu NIero4Horo pycna He otMeveHo. OpraHHoOe HakonieHne MMKpoYacTuL
obecneunBano OOCTOBEPHOE YCUIIEHWE WHTEHCUBHOCTU M300paxkeHun T71-B3BELLEHHOW W nogaBneHue T2-
B3BELLUEHHOW MarHUTHO-pe30HaHCHOM Tomorpadmn. Hambonbliee HaKonmeHne MWUKPOYacTUuL, KOSMSIOMAHOro
Xeresa nocne BHYTPMBEHHOrO BBEAEHWS OTMEYEHO B 0BNactu meveHw, Cerie3eHKM U NepeBuTON Onmyxonwu
JIbtonca. MNpu oueHke HaKoMMeHUa MUKPOYaCTUL, KONNOUOHOIO Xenesa no BenMynHEe UHAEKCA YCUIEHUs Mar-
HWTHO-PE30HaHCHOM  Tomorpadun,  paccuuTbiBaemoro  kak  UY=(MHm.MPT)Muxkpoyacmuusy/(VIHm.
MPT)ucxo0H, B T1-B3BELUEHHOM pEXMUME, OHW COCTaBWUM COOTBETCTBEHHO ANs nepudepuyeckon 4yactu ony-
xonn 1,39+0,06, gna neyenn 2,07+£0,21, n gns ceneseHkn 1,78+0,17. Takum oBpa3om, KONMOMAHbIE MUKPO-
YacTuubl xenesa pasmepamu 12-18 MKM MOryT ObiTb WUCMOMb30BaHbl ANS 3KCNEPUMEHTanbHON MarHUTHO-
pe3oHaHCHOM ToMorpadmnyeckon heppoMarHUTHOM BU3yanuaLumn onyxonemn u napeHxmmbl neYeHu.

KnroueBble cnoBa: MarHUTHO-pe3OHaHCHas ToMorpagus, MMKpoYacTULbl KONNOMAHOro Xxenesa, dep-
poMarHMTHOE KOHTpacTUupoBaHue, capkoma Jibtouca.

IN VIVO ANIMAL MAGNETIC RESONANCE IMAGING OF ORGAN DISTRIBUTION OF COLLOID IRON
12-18 MKM MICROPARTICLES IN MOUSES WITH TRANSPLANTED LEWIS’ TUMOR

S.S. VLASOV', M.V. BELOUSOV', M.G. DANILETS, I.V. MILTO, O.l. BELICHENKO ",

*********

W.YU. USSOV

. "Siberian State Medical University, Moskovskii trakt 2, Tomsk, 634050, Russia

Institute of Pharmacology of the Tomsk National Medical Research Center of the Russian Academy of
Sciences, Lenin Str., 5, Tomsk, 634050, Russia

Research Institute of Sport Medicine of Russian National State University of Fitness, Sport, Youth and

Tourism, Sirenevy Boulevard, 4, Moscow, 105122, Russia
***** National Research Tomsk Polytechnic University, Lenin Str., 36, Tomsk, 634050, Russia
Cardiology Research Institute, Tomsk National Research Medical Center of the Russian Academy of
Sciences, Cooperativyi 5, Tomsk, 634009, Russia

Abstract. It was carried out the MRI study of organ distribution of colloid microparticles of iron of size
12-18 ym, when intravenously administered in normal control mouses and in mices with transplanted tumors
— sarcoma of Lewis. With the injection of over 2x10° of microparticles in a volume of 0.2 ml in isotonic saline
no significant uptake over the area of lungs was seen. Organ accumulation of microparticles provided
significant enhancement in the intensity of T1-weighted MRI scans and the suppression of the T2-weighted
MRI. The maximum accumulation of colloid microparticles of iron was seen in the liver, spleen and Lewis
transplanted tumor. When quantifying the enhancement using the enhancement index as IE = (Int.
MR Dmicroparticies / (INt. MRI) paseine in T1 — weighted mode, they were, respectively, for the peripheral part of
the tumor 1.39+0.06, for the liver 2.07+0.21, and for the spleen 1.78+0.17. Thus, 12-18 pm iron
microparticles can be employed for ferromagnetic enhancement in experimental magnetic resonance
imaging of tumors and liver in mice.

Keywords: magnetic resonance imaging, colloid microparticles of iron, ferromagnetic contrast
enhancement, Lewis’sarcoma.

YOK: 612.062 DOI: 10.24411/1609-2163-2019-16473

BIMUAHUE TMNOBEHTUNALUMNOHHOIO AbIXAHUA U I/IH'I:EHCMBHOVI ®U3NYECKON PABOTbI HA
YPOBEHb CATYPALUUN APTEPUAINIBHOU KPOBU KUCJTOPOLIOM
Y KBAJIMOULIMPOBAHHbLIX CTOPTCMEHOB

H.A. ®YOUH', C.A. KNACCUHA', 10.E. BATUH™

"OrBHY HUM HopmaribHou ¢usuonoauu um. IN.K. AHoxuHa,
. yn. banmudickas, 9. 8, 2. Mockea, 125315, Poccus
OIr60OYBIIO lNepsbili Mockosckuli 2ocydapcmeeHHbIlU MeduUyuHCKUU yHusepcumem um. Y. M. CeveHoga
MuH3dpaea P®, yn. Tpybeukas, 4. 8, cmp. 2, 2. Mockea, 119991, Poccus, e-mail: klassina@mail.ru

AHHoTaumsA. CtaTbsl NOCBSALLEHA U3YYEHWNIO BIUSHUA TMNOBEHTUNALMOHHOIO AbIXaHWA U UHTEHCUBHOM
dmanyeckoin paboTbl Ha ypoBeHb caTypauuv apTepuanbHON KPOBWM KUCIOPOAOM Y KBanvULMPOBaHHbIX
crnopTcMeHoB. B o6cnegoBaHuy npuHany ydactue 11 kanuguumMpoBaHHbIX CMOPTCMEHOB, MYXUMHbI B BO3-
pacTe 18-20 net. OByyeHne UCnbITyeMbIX METOAMKE MPOM3BOSIbHOMO MMNOBEHTUMSILLMOHHOIO AbIXaHUs Mpo-
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Boavnu 3 pasa B Hedern B TedeHne 4 Hegenb. [1o n nocne oby4yeHus BbilleyKa3aHHOW METOAMKE BCE MCMbl-
TyeMmble MPUHMManu yyactve B 2-X OOHOTWUMHbIX 06CnefoBaHusX, rae UM ObiNO NPEeAnOXeHO BbIMOSHUTD
Harpy3o4Hoe TeCTUPOBaHWE Ha BeroapromeTpe B paboTte o otkasa (160 BT). CocTosiHME MUCMbITyEMbIX UC-
crnegoBanv B MOKOE U MPU Harpy3o4YHOM TecTtupoBaHun. Peructpuposanu OKIT n nHeBMOrpammy, namepsinm
BpeMsi manyeckor paboTbl 40 OTKa3a, oLeHMBanm «or3nonormyeckyto LLeHy» BbINONTHEHHON paboThl U 3a-
OEPXKKN OblxaHus Ha Baoxe. [lokaszaHo, 4TOo OOyyYeHue TMNOBEHTUNSALUMOHHOMY [ObIXaHU MOoBLbILAET
MMMNOKCUYECKYI0 YCTOMYMBOCTb CMOPTCMEHOB, MX (U3NYECKyd paboToCNOCOOHOCTL M YPOBEHb caTypalumu
apTepuanbHOM KPOBM KUCMOPOAOM B COCTOSHMM Mokod. dmsmyeckad pabota A0 OTkasa, NpoBogumasi Ha
doHe yxe choOpMMPOBAHHOIO TMNMOBEHTUIALNOHHOTO AbIXaHNsi, HAOOOPOT, CNOCOBCTBYET CHDKEHNIO YPOBHS
caTypauun apTepuanbHON KpPOBM Yy cnopTcMeHoB. O4HaKO KOMMEHCATOPHOE «BKIHYEHME» MEXaHU3MOB
NEro4YHoOn BEHTUNSALMK ocnabnseT HeratuBHOE BNUSHWE U3MYecKoM paboTbl Ha YPOBEHb HachILEHUS
KPOBWM KMCIOPOOOM W COXpaHAeT [OOSDKHbIA YpOBEHb caTypauum Kuicrnopoga B apTepuarnbHOM KpOBU
CMOPTCMEHOB

KnioyeBble cnoBa: rmnoBeHTUNSALNOHHOE AblXaHne, dusmyeckasa paboTa 4o OTKasa, umandeckas pa-
B6oTOCNOCOBHOCTD, «bmanonornyeckas LeHa», ypoBeHb catypauun aptepmanbHON KpOBU KNCIIOPOAOM.

INFLUENCE OF AN HYPOVENTILATIONAL BREATHING AND AN INTENSIVE PHYSICAL WORK ON A
LEVEL OF ARTERIAL BLOOD SATURATION WITH OXYGEN IN QUALIFIED ATHLETES

N.A. FUDIN', S.YA. KLASSINA, YU.E. VAGIN™

P.K. Anokhin Research Institute of Normal Physiology, Baltiyskaya Str., 8, Moscow, 125315, Russia
Sechenov First Moscow State Medical University (Sechenov University),
Trubetskaya Str., 8, bilding 2, Moscow, 119991, Russia, e-mail: klassina@mail.ru

Abstract. The article is devoted to studying the influence of hypoventilation breathing and an intensive
physical work to a level of arterial blood saturation with oxygen in qualified athletes. The survey was attend-
ed by 11 qualified athletes; men aged 18-20 years. The subjects were trained in the technique of voluntary
hypoventilation breathing 3 times a week for 4 weeks. Before and after learning the above methodology, all
subjects took part in 2 similar examinations, where they were asked to perform load testing on a bicycle er-
gometer to work before failure (160 W). The condition of the subjects was investigated at rest and under load
testing. The ECG and pneumogram were recorded, the time of physical work to failure was measured, and
the “physiological price” of the work performed and the breath hold on inspiration were evaluated. It has
been shown that hypoventilation training has increases the hypoxic stability of athletes, their physical per-
formance and the level of arterial blood saturation with oxygen at rest. Physical work to failure, carried out
against the background of already formed hypoventilation breathing, on the contrary, helps to reduce the
level of arterial blood saturation in athletes. However, the compensatory "inclusion" of the mechanisms of
pulmonary ventilation weakens the negative effect of physical work on the level of oxygen saturation of the
blood and maintains the proper level of oxygen saturation in the arterial blood of athletes.

Keywords: hypoventilation breathing, physical work to failure, physical performance, “physiological
price”, the level of arterial blood saturation with oxygen.

YOK: 616.311.2 DOI: 10.24411/1609-2163-2019-16511
KAK BOPOTbCSA C «TUXUM YEMULIEN 3YEOB»? BBEOEHME B MOJIEBYIO ®U3UOTEPAMUIO
AA. AWINH

Tynbckuli 2ocyOapcmeeHHbIl yHusepcumem, rp-m JleHuHa, 0. 92, Tyna, 300012, Poccus,
mern.: +7 (4872) 25-47-42, e-mail: priok.zori@mail.ru

AHHOTauus. B coBpemMeHHOM nccrnenoBaHnm nedyebHbix ahdeKTOB anekTpoMarHMToTepanmm, Kak oa-
HOro M3 HarnpaBneHun noneson uanoTepanuun, HEPEeakn N y3kocneumnanbHble HanpasneHns, B YacTHOCTH,
co3gaHue annapartypbl 1 paspaboTka METOAMK COYETaAHHOro feyvYeHus reHepann3oBaHHOrO NapogoHTUTa —
NCTUHHOTO Ouya coBpeMeHoro 4yenoBeka. B HacTosel cTaTbe COYeTaHHbIN, UM KOMMMEKCHBLINA, Noaxon
3akrnoyartecd B OAHOBPEMEHHOM UCMOMb30BaHUM U3BECTHbLIX METOLAOB TepaneBTUYEeCKOW CTOMaToNorumn u
BO3ENCTBUS Ha OECHEBYI TKaHb HU3KOWHTEHCUBHbLIX 3MEKTPOMAarHUTHbIX U MarHUTHbIX MOnen co cneuu-
anbHbIMK Xapaktepuctvkamu. K cosgaHuio annapaTypbl 1 METOOMK Takoro fNieYeHust MpsMoe OTHOLLEHWE
umeeT npeacraBnsieMasd Hamy Tynbckasi HAydYHas Lkora OMour3nKM Nonen n M3nyyYyeHUn — COBMECTHO C
yyeHbiMM [HenponeTpoBcka (MccriegoBaHME MNPOBOAUNIOCH OO W3BECTHbIX OOOCTPEHWUA  POCCUICKO-
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YKPaUHCKMX OTHOLIEHWIA...). KnuHnyeckas anpobaums nokasana nepcrnekTMBHOCTb UCTMONb30BaHNA HU3KOUH-
TEHCUBHBIX MOJiei co cneumnanbHbiMU NapaMmeTpaMmu ans apdeKTUBHOrO COYETAHHOIO NeYeHUsl reHepanu-
30BaHHOMO MAPOAOHTUTA Pa3fUYHBLIX CTENeHel TshxecTn 3aboneBaHus. [JocTaTouHO MOSHOe onvcaHue pas-
paboTaHHON annapaTypbl 1 METOAMK MO3BOJISIET PACNPOCTPaHUTb AaHHbIN BUA JIeYeHUsl NapodoHTUTa Ha
LUMPOKYHO CETb CTOMaTONOMMYECKUX KITMHUK.

KnioueBble crioBa: anekTpoMarHuToTepanusi, reHepann3oBaHHblil NapoOoHTUT, AecHeBas TKaHb, anek-
TPOMarHUTHOE M3ny4eHne, MarHUTHoe nore, KpariHe Bbicokas 4acTtoTa.

HOW TO FIGHT THE "QUIET KILLING OF TEETH"? INTRODUCTION TO FIELD PHYSIOTHERAPY
A.A. YASHIN

Tula State University, Lenin Ave., 92, Tula, 300012, Russia, tel .: +7 (4872) 25-47-42,
e-mail: priok.zori@mail.ru

Abstract. In a modern study of the therapeutic effects of electromagnetic therapy, as one of the areas of
field physiotherapy, highly specialized areas are also frequent, in particular, the creation of equipment and
the development of methods for the combined treatment of generalized periodontitis - the true scourge of
modern man. In this article, a combined or complex approach consists in the simultaneous use of well-known
methods of therapeutic dentistry and exposure to gingival tissue of low-intensity electromagnetic and
magnetic fields with special characteristics. The Tula Scientific School of Biophysics of Fields and
Radiations, presented by us, has a direct relation to the creation of equipment and methods for such
treatment - together with scientists from Dnepropetrovsk (the study was carried out before the known
aggravations of Russian-Ukrainian relations ...). Clinical testing has shown the promise of using low-intensity
fields with special parameters for effective combined treatment of generalized periodontitis of various
degrees of disease severity. A fairly complete description of the developed equipment and techniques allows
you to extend this treatment of periodontitis to a wide network of dental clinics.

Keywords: electromagnetic therapy, generalized periodontitis, gingival tissue, electromagnetic radiation,
magnetic field, extremely high frequency.
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IN SILICO W IN VIVO UCCIIEAOBAHUE BITUAHUA NMPOU3BOAHbLIX XPOMOH-3-AJlIbAErMOA HA
AKTUBHOCTb U NMPOAYKUNIO LMTOXPOM C-OKCUOA3bI C LIENIbIO KOPPEKLIMU MLLEMUYECKUX
COCTOAHUA

B.M. PYKOBULIMHA', 3.T. OTAHECAH', A.A. [IYLLKO', A.B. BOPOHKOB', A.1. MO3AHAKOB,
A.C. YXPAMKWH', E.A. ONIOXOBA

*/'IﬂmueopCKUU MeOduKo-ghapmauesmuyeckull uHcmumym — gunuarn ¢pedepasibHo20 20CydapcmeeHHO20
6r00>emH020 0bpa3ogameribHO20 yupexOeHUs 8biclieao obpasosaHusi «Bonzozpadckuli 2ocydapcmeeH-
HbIl MeduuuHCKul yHusepcumemy» MuHucmepcmea 30pasooxpaHeHusi Poccutlickol @edepauyuu,

N np. KanuHura, 0. 11, e. lNMamueopck, 357532, Poccus
KpacHosipckuli 2ocydapcmeeHHbIl MeduyuHCKul yHugepcumem um. rnpogh. B.®. BoliHo-AceHeykozo Mu-
Hucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu, yn. [NapmusaHa XenesHsika, 0. 1, 2. KpacHosipcK,
660022, Poccus

AHHOTaumsA. Llenbro OaHHOU pabombi ABASETCA U3yYeHWe CpoACcTBa HOBbIX MPOU3BOAHBIX XPOMOH 3-
anbgernga k usgepHomy ueHTpy a3-CuB depmeHTa uMtoxpom C-okcmaasbl METOO40M MOJIEKYSSAPHOrO 4O-
KMHra Ons nporHo3vpoBaHWS UX MMNOTETUYECKOW BO3MOXHOCTU CTUMYNMPOBATb akTUBHOCTb AaHHOro dep-
MeHTa nytem mogudmkaumm yHKLMOHMPOBAHUSA €ro Katanutuyeckoro ueHtpa. Mamepuanbl u memoodsbi
uccnedosaHus. B kadyecTBe 06bEKTOB MccneaoBaHUs Bbinv NCNONb30BaHbl HOBbIE NPON3BOAHbLIE XPOMOH-3-
anbgernga v BupTyanbHas mMogenb UMToXpoM C-okcuaasbl opraHuama Bos faurus ¢ naeHTUmKaumoHHbIM
kogoM 3AG2 u3 6a3bl gaHHbIXx RCSB PDB. MpocTpaHCTBEHHbIE CTPYKTYPbl BCEX BELLECTB, YY4aCTBYIOLNX B
nccrieqoBaHum, GbinmM NOCTpoeHbl B nporpamme HyperChem 6.09. B aTol e nporpamme npoBefeHa onTu-
MU3aLMsa reoMeTpun MeToaoM MONeKynspHou mexaHuku MM+. MonekynsapHbI AOKMHI MPOBOAUIICS C MO-
MoLbto nporpammbl Molegro Virtual Docker 6.0.1. B in vivo uccnegosaHue BbinonHeHo Ha 90 kpbicax cam-
uax nuHum Wistar, koHueHTpaumio untoxpom C-okcnaassl onpegensnu metogom DA, Pesynbsmambl u ux
obcyxdeHue. o utoram uccnegoBaHus 6Gbin yCTAHOBMNEHO, YTO BCE MPOM3BOAHBIE XPOMOH-3-anbaervaa
obnagatT BbICOKMM CPOACTBOM K BuagepHoMy ueHTpy a3-CuB depmeHTa umToxpom C-okcmpasbl. [Mpu
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3TOM COedMHEeHWEM FMAEPOM SIBNSIETCS auun-3aMelleHHOe XPOMOH-3-anbaernga, 4To MnoATBepXKaanoch
OaHHbIMK, NOMYYEeHHbIMU B in Vivo aKCcnepuMeHTe. 3akmroyeHue. 13 npoBegeHHbIX nccnegoBaHun in silico n
in vivo cnegyeT, 4TO HOBble NMPOWU3BOAHbIE XPOMOH-3-anbAaernga, BeposiTHO, MOryT NpMHMMAaTb yvactue B
NOBLILLIEHWNN aKTUBHOCTU LIMTOXPOM-3-OKCrAa3bl nyTem Moamdukaumm padoTbl KaTanmMTUYecKoro LieHTpa.

KniouyeBble cnoBa: XpOMOH-3-anbgern, MOSEKYNApPHbIA OOKWUHE, UMTOXpom C-oKkcugasa, SHeprus
B3aMMOOENCTBUS.

IN SILICO AND IN VIVO STUDY OF THE INFLUENCE OF DERIVATIVES CHROMONE-3-ALDEHYDE ON
THE ACTIVITY AND PRODUCE CYTOCHROME C OXIDASE

V.M. RUKOVITSINA', E.T. OGANESYAN ', AA. GLUSHKO', A.V. VORONKOV/, D.I. POZDNYAKOV/,
A.S. CHIRIAPKIN', E.A. OLOKHOVA

xPyatigorsk Medical Pharmaceutical Institute of Volgograd Medical State University,
R Kalinin Ave, 11, Pyatigorsk, 357532, Russia
Krasnoyarsk State Medical University Professor named after V. F. Voyno-Yasenetsky of the Ministry of
Health of the Russian Federation, Partizan Zheleznyak Str., 1, Krasnoyarsk, 660022, Russia

Abstract. The research purpose is to study the affinity of new derivatives of chomone- 3-aldehyde to
the binuclear center of a3-CuB enzyme cytochrome C-oxidase by molecular docking to predict their hypo-
thetical ability to stimulate the activity of this enzyme by modifying the functioning of its catalytic center. Ma-
terials and methods. New derivatives of chromon-3-aldehyde and virtual model of cytochrome C oxidase of
Bos taurus organism with identification code 3AG2 from RCSB PDB database were used as objects of re-
search. The spatial structures of all substances involved in the study were constructed in the HyperChem
6.09 program. In the same program geometry optimization by molecular mechanics MM+was carried out.
Molecular docking was performed using Molegro Virtual Docker 6.0.1. In in vivo, the study was performed on
90 male Wistar rats, the concentration of cytochrome C oxidase was determined by ELISA. Results. Accord-
ing to the results of the study, it was found that all derivatives of chromone-3-aldehyde have a high affinity for
the bi-nuclear center a3-CuB of the cytochrome C-oxidase enzyme. In this connection, the leader is acyl-
substituted chromone-3-aldehyde, which was confirmed by data obtained in the in vivo experiment. Conclu-
sion. From the studies conducted in silico and in vivo, it follows that new derivatives of chromone-3-aldehyde
can probably take part in increasing the activity of cytochrome-3-oxidase by modifying the work of the cata-
lytic center.

Keywords: chromone-3-aldehyde, molecular docking, cytochrome C oxidase, interaction energy.

Pas3pgen lil
PUIUNKO-XUMUYECKAA BUOITOIN1A (03.01.00)

Section lll

PHYSICAL AND CHEMICAL BIOLOGY (03.01.00)
YOK: 611.7 DOI: 10.24411/1609-2163-2019-16410
MATEMATUYECKAA MOAENDb MANbLIEEB PYKM NPU COBEPLUEHNX OMNEPALIUA «XBAT»
P.P. YPASBAXTWH, P.H. YPASBAXTUH, IN.K. MAP®UNPbLEB

@Ir60Y BO «Yumckul eocydapcmeeHHbIl agualyUOHHbIU MexXHUYeCKuUl yHuUgepcumemy,
yn. K. Mapkca, 0. 12, 2. Y¢pa, 450008, Poccus

AHHOTaumsA. B HacTosiwee Bpems 0cOBEHHO aKTyarbHbIMU SBMASKTCA KPOCCHYHKUMOHAmNbHbIE UCCne-
[JOBaHWs1, MPOBOAMMbBIE Ha CTbIKE MEOULMHCKUX U TEXHUYECKUX HayK. B nepByto oyepeab 3TO KacaeTcsi Takon
obnactn uccnegoBaHusa 1 paspaboTok kak npotesvpoBaHne. OCHOBHaA 3agava NpoTe3MpoBaHMsS COCTOUT B
3aMeHe yTpayeHHbIX Ui HeoOpPaTUMO NOBPEXAEHHBLIX YAaCTEN Tea YerioBeka Ha cneyunarnbHble YCTPOWCTBA,
BbIMNOMNHAOLWNE YaCcTb (PYHKLUUIN YyTpaYeHHbIX KOHEYHOCTEN — nNpoTe3bl. BaxkHoW 3agadven Ha aTtane npoekTu-
poBaHMsA NpoTe3a ABNAETCS KOPPEKTHASA OLIEHKA Harpy30K Ha pasnuyHble YacTu Tena B NpoLecce ABWKEHWUNA.
C TOYKM 3peHUss He UMNMAHTUPYEMOro NPOTE3NPOBaHNA UHTEPEC NPeAcTaBnseT co3daHne npoTtesa, KOTo-
pbIi NO CoBepLUaeMbIM ABMXKXEHUAM Obln Obl MakcmarnbHO GrM30K K KOHEYHOCTM YernoBedeckoro Tena. [Anga
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onpefeneHns NnapaMeTpoB ABWKEHUS YacTew Tera YerioBeka WMCMOMb3yTCs chneumnanbHble 3KCNepuMeH-
TanbHblE YCTAHOBKM — UMWUTATOPbI ABWKEHWUA. DKCMEPUMEHTbLI C MCMOMb30BaHUEM MMUTATOPOB OBWXEHWUW
3aHMMaloT GonbLUOe KONMYECTBO BPEMEHN U TPeDbYT GonbluMX AeHexHbIx 3atpaT. bonee adpdekTnBHOM
anbTEepPHaTMBOM MO BPEMEHHBIM M AEHEXHbIM 3aTpaTam SIBNAETCA co3daHue adeKkBaTHOW MaTtemMaTUy4ecKom
mMogenu, kotopasa Obl Hanbonee TOYHO OMMCbIBaNa OBWKEHWS KOHEYHOCTEW yenoBeka. B gaHHon pabote
co3gaHa maTemaTtuyeckas Moenb nanbueB pyku Npy coBepLueHun onepauun «xeat». CosgaHa pacdeTHas
Mogenb Ans nanbueB Pyku Npy cOBepLleHUKU ornepaumm «xeaT». [puBegeHbl ypaBHEHWS, OnuchiBaloLime
OBWKEHNs nanbLeB Npy CoBEPLUEHUW Onepaumn «XBaT», a TakkKe NpuBeAeHO pelleHne ypaBHEHWIA, ONUChI-
BalOLLMX ABWXEHUSA nanbLUeB Npu coBeplUeHun onepaumm «xsaTt». [okasaH BMA 3aBUCUMOCTEN, BU3yanuau-
pyloLuX nonyyeHHble pesynbTaThl. B cTaThbe Takke npoBefeHa OLeHKa afeKkBaTHOCTU pe3ynbTaToB co3faH-
HoW MatemaTuyeckon mopenu. OBOCHOBaAHO MPEUMYLLECTBO M BaXKHOCTb CO34aHHON MaTeMaTU4eckom Mo-
Jenv nanbLeB PyKU Npu COBEPLLUEHUN Onepaumm «xBaTy.

KniouyeBble crnoBa:npote3npoBaHve, MaTemMaTMieckoe MoAENnMpoBaHMe, Nanblbl PYKU, COBEPLUEHNE
onepauumn «xear».

THE MATHEMATICAL MODEL OF FINGERS OF THE HAND WHILE PERFORMING OPERATION
«GRIP»

R.R. URAZBAKHTIN, R.N. URAZBAKHTIN, P.K. PARFIRIEV
Ufa State Aviation Technical University, K. Marx Sr., 12, Ufa, 450008, Russia

Abstract. Currently, the cross-functional studies united the medical and technical sciences are particu-
larly relevant. First of all it concerns such a field of research and development as prosthetics. The main task
of prosthetics is to replace lost or irreversibly damaged parts of the human body with special devices that
perform part of the functions of lost limbs - prostheses. An important task at the design stage of prosthesis is
the correct assessment of loads on various parts of the body in the course of movements. From the point of
view of non-implantable prosthetics, it is of interest to create a prosthesis that would be as close as possible
to the limb of the human body according to the movements performed. To determine the parameters of
movement of parts of the human body, special experimental setups are used - motion simulators. Experi-
ments using motion simulators take a large amount of time and are costly. A more effective alternative for
time and money is to create an adequate mathematical model that would most accurately describe the
movement of human limbs. In this paper, we created a mathematical model of fingers of the hand while per-
forming operation “grip”. A computational model has been created for fingers of the hand while performing
operation “grip”. The equations describing the movement of fingers of the hand while performing operation
“grip” are given, and the solution of the equations describing the movement of fingers of the handwhile per-
forming operation “grip” is given. The type of dependencies that visualize the results is shown. The article
also assessed the adequacy of the results of the created mathematical model. The advantage and im-
portance of the created mathematical model of fingers of the handwhile performing operation “grip” is sub-
stantiated.

Keywords: prosthetics, mathematical modeling, fingers, performing of the operation “grip”.
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MOAENUPOBAHUE MHOIO®AKTOPHbIX OTIIMYMA B AHATIU3E CMEPTHOCTU
C UCNOJNIb3OBAHUEM CI'IELII/IAHI/I3I/IPOBAHHOIZI BEPCWUU ANITEBPAUYECKOM
MOZAENN KOHCTPYKTUBHOWU NOIrMKn

B.A. XPOMYLLUWH', K.l0. KATAHUHA', A.l. TACTOBELIKMIA™

*TyanKuC/ e2ocydapcmeeHHbIl yHUsepcumem,
np-m JleHuna, 0. 92, e. Tyna, 300028, Poccusi, e-mail: vik@khromushin.com
LlenmpanbHbili HUW opeaHusayuu u uHghopmamusayuu 30pagooxpaHeHUs,
yn. [Jobponbosa, 11, e. Mockea, 127254, Poccusi

AHHoTauus. Tynbckasi obnacTb 3aHUMaeT npegnocneaHee MmecTo B LieHTpanbHOM beaepanbHOM OKpyre
no nokasatensm cmepTHocTu 3a 2017 rog. B aTow cBA3n npogorkaeT ObiTb akTyarnbHbIM YriyOneHHbIn MOHU-
TOPUHI CMEPTHOCTM C UCMOSIb30BaHMEM AaHHbIX PErMOHanbHOro peructpa cMepTHoCTU. Lenso daHHoU pa-
6omsbi ABNAeTCA paspaboTaTtb METOA BbiSIBNIEHNS 4OCTOBEPHbBIX MHOrOakTOPHbIX OT/IMYMIA HA OCHOBE MaTe-
MaTuyeckoro annapaTa anrebpanyeckont MOAENM KOHCTPYKTUBHOWM FIOMMKU B aHanvM3e CMepTHOCTU HaceneHus
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Mo OaHHBbIM PErMoHarnbHOrO perncrpa cMepTHOCTW. [Mpouecc MogenMpoBaHWS MHOTOQAKTOPHbBIX OTAMYMIA B
aHanm3e CMEepTHOCTM HacesieHUs, BbIMOSIHEHHBIN Ha NMpUMepe cneumanbHO BbIMOSTHEHHOMO aHanMTUYeCKoro
nccnegoBaHus, 3aknodaeTcs: B BbIOope u noarotoBke hakTopoB ANS aHann3a, NpeAcTaBrieHHbIX B BUAE Ka-
TEropui; ¢ UCMNonb30BaHMEM adanTUPOBAHHON Bepcum anrebpandeckon Moaenm KOHCTPYKTMBHOM JNOMMKU Anst
3aad 34paBOOXPaHEHNsT OCYLLECTBMNAETCS CPaBHEHNE B JOBEPUTENbHbIX MHTEpBarnax ¢ BblbpaHHbIM YPOBHEM
[0Bepus LeneBbiX U HeLeneBblX Cry4yaeB C OAMHAKOBBLIMU 3HAYEHUAMU (DaKTOPOB (MMMIMKAHT) U 0TOOPOM
[OCTOBEPHbIX LieNeBbIX CryYyaeB C Nocneayrowmm obbeamHeHneM («CKNenBaHNeM») ¢ 3aaHHbIM YUCIOM [0-
NYCTUMbIX NPOMYCKOB GfIN3KMX MO 3HAYEHMAM MMMMMKAHT C NoACYETOM KonmyecTBa OObeAMHEHHbIX UMMMn-
KaHT 1 npeacTaBneHneM pesynbTUPYIOLLUX COCTaBMSIOWNX C npedenamMmu onpeaeneHvs Kaxaoro dakropa.
BbINOMHEHHbIVM aHaNUTUYECKUIA pacyeT noaTBepaun paboTocnocobHOCTL NpeaiaraemMoro MeToaa BbISIBIEHUSA
MHOro(PaKTOpPHbIX OTIINYUIA, BbISIBAN KOropTy cMepTHocTK 60...69 ¢ HanbonbLumm YnCnoM criydyaeB CMepTU U
NOATBEPAWI NOSOXKUTENBHbIE TEHOEHLMN B CHVXKEHNWM CMEPTHOCTU B Tynbckon obnactu B paboTocnocobHOM
BO3pacrTe.
KnroyeBble cnoBa: aHanuns, CMEPTHOCTb, PEMMCTP CMEPTHOCTU, MOAENTMPOBAHNE.

MODELING OF MULTIFACTOR DIFFERENCES IN THE ANALYSIS OF MORTALITY BY MEANS OF A
SPECIALIZED VERSION OF THE ALGEBRAIC MODEL OF CONSTRUCTIVE LOGIC

V.A. KHROMUSHIN', K.YU. KITANINA", A.G. LASTOVETSKIY "

*Tq[a State University, Lenin Ave., 92, Tula, 300028, Russia, e-mail: vik@khromushin.com
Central Research Institute to Organizations and Informatization of the Public Health,
Dobrolyubov Str., 11, Moscow, 127254, Russia

Abstract. Tula region ranks second to last in the Central Federal District in terms of mortality in 2017. In
this regard, in-depth monitoring of mortality using data from the regional mortality register continues to be rele-
vant. The purpose of this work is to develop a method for identifying reliable multifactor differences based on
the mathematical apparatus of the algebraic model of constructive logic in the analysis of mortality of the popu-
lation according to the regional mortality register. The process of modeling multivariate differences in the analy-
sis of mortality of the population, performed on the example of a specially performed analytical study, consists
of: choosing and preparing factors for analysis, presented in the form of categories; using an adapted version of
the algebraic model of constructive logic for health problems, a comparison is made in confidence intervals with
a selected level of trust of target and non-target cases with the same values of factors (implicates) and the se-
lection of reliable target cases with subsequent merging (“gluing”) with a given number of admissible gaps close
on the values of the implicates with counting the number of combined implicates and the representation of the
resulting components with limits of each factor. The performed analytical calculation confirmed the efficiency of
the proposed method of identifying multifactor differences, revealed a mortality cohort of 60 ... 69 with the high-
est number of deaths and confirmed positive trends in reducing mortality in the Tula region at working age.

Keywords: analysis, mortality, mortality register, modeling.
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OCOBEHHOCTWU CE3OHHON ANHAMUKN 3ABONIEBAEMOCTU HACEJIEHUA IOIPbl C NO3ULIUK
TEOPUU XAOCA CAMOOPIrAHU3ALIUN

P.H. )KMBOINAQ', H.B. UBAXHO™, A.A. YEPTULLEEB', O.A. BOPOEEW', A-H. MYPABBEBA,
t0.B. MHALIAKAHSAH

'BY BO «Cypaymckutli 20cydapcmeeHHbill yHU8epcumem»,
R yn. JleHuHa, 0. 1, Cypaym, 628400, Poccus, e-mail: yuliya-bashkatova@yandex.ru
@IrbOY Br1O «Tynbckuli 2ocydapcmeeHHbil yHUsepcumemy, np-m fleduHa, 0. 98, Tyna, 300012, Poccus

AHHoTauusa. ObpaboTka nokasatenen cepaeyHO-COCyaAUCTON CUCTEMbI MPOM3BOAMNACH KakK C NO3MLMI
Knaccu4eckor matemaTudeckomn CTaTUCTUKUN, TaK N1 MeTOO4O0M I/ILI,GHTI/I(*)I/IKaLI,I/II/I napamMmeTpoB KBa3naTTpaKkTo-
poB B (ba30BOM MPOCTPAHCTBE MPU3HAKOB B paMKax TEOPUN Xaoca-caMOopraHu3aumm. AHanus napaMmeTpoB
KBa3naTTPaKTOPOB NoKa3sar CyLLECTBEHHbIE Pas3Nnyns Mexay rpynnamy cpaBHEHMWS!, YTO OTCYTCTBYET B paMm-
Kax TPaguLUMOHHOro cToxacTuyeckoro nogxoga. Habnwoganock ymeHbleHne 06bEMOB KBa3MaTTPaKTOPOB Y
NCMbITYEMbIX MOCME NEeYeHUsl, YTO yKasblBaeT Ha 3PPEKTUBHOCTL NevebHbIXx MeponpusaTuii. CTatuctude-
CKMe MoKasaTenu aHanusa CepAeyvHO-COCYAMCTON CUCTEMBI Y UCTbITYEMbIX CBUAETENLCTBYIOT 06 M3bupa-
TENbHOW PEeakTUBHOCTU AMHAMMKMA (DYHKLMOHANBLHOIO COCTOSIHUSI U MOAOEPXKaHUs CepaevYHO-COCyaNCTOro
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romMeocTasa 3a CYeT YCUINEHMST akTUBHOCTU NapacMnaTUYecKoro KOHTypa perynsumMm B agantaunoHHbIX pe-
akumsix opraHmsma. Llenecoo6pasHo ucnonb3oBaTb METOAbI TEOPUM Xaoca caMoopraHM3auun B aHanmse
napameTpoB CEPAEYHO-COCYAMCTON cucTembl xutenen Cesepa PO.

KnioueBble crnoBa: ce30HHasi AMHaMWKa, CepAevHO-CocyaucTble 3aboneBaHusi, Teopust xaoca-
camoopraHusauum, KBasmaTTpakTopsbl.

SPECIFICS OF MORBIDITY OF UGRA SEASONAL DYNAMICS AT THE POPULATION FROM
THE POSITION OF THE THEORY OF CHAOS SELFORGANIZATION

R.N. ZHIVOGLYAD', N.V. IVAKHNO", A A. CHERTIZHEV', O.A. VOROBEY', A.N. MURAVYOVA,
YU.V. MNATSAKANYAN

xSurgut State University, Lenin Str., 1, Surgut, Russia, 628400, E-mail: yuliya-bashkatova@yandex.ru
Tula State University, Lenin Ave., 98, Tula, 300012, Russia

Abstract. The processing of indicators of the cardiovascular system was carried out both from the
standpoint of classical mathematical statistics, and by the method of identifying the parameters of quasi-
attractors in the phase space of features within the framework of the theory of chaos-self-organization. The
analysis of the parameters of quasi-attractors showed significant differences between the comparison
groups, which is absent in the framework of the traditional stochastic approach. There was a decrease in the
volume of quasi-attractors in the subjects after treatment, which indicates the effectiveness of therapeutic
measures. Statistical indicators of the analysis of the cardiovascular system in subjects testify to the selec-
tive reactivity of the dynamics of the functional state and the maintenance of cardiovascular homeostasis by
increasing the activity of the parasympathetic regulation in the adaptation reactions of the organism. It is ad-
visable to use the methods of the theory of chaos of self-organization in the analysis of the parameters of the
cardiovascular system of residents of the North of the Russian Federation.

Keywords: seasonal dynamics, cardiovascular diseases, theory of chaos-self-organization, quasi-
attractors.
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OLIEHKA NAPAMETPOB TPEMOPOIPAMM C NO3ULIUA TEOPUU XAOCA-CAMOOPIAHU3ALUU
H.B. UBAXHO', O.A. 'YMAPOBA", E.}O. NIYMbIHWHA", O.A. BOPOBEN , N.A. AGAHEBWY™

‘®re0y BI1O «Tynbckuli 20cydapcmeeHHbiti yHugepcumemy, p-m fleHura, 0. 98, Tyna, 300012, Poccusi
BY BO «Cypaymckuli 2ocydapcmeeHHbIl yHU8epcumemy,
np-m. JleHuHa, 0. 1, Cypeym, 628400, Poccus, e-mail: yuliya-bashkatova@yandex.ru

AHHOTaums. NMpobnema TOYHOro MaTEMaTMYECKOrO ONUCAHWUS NapamMeTpOB OBWKEHUA OCTaeTCHd BeCb-
Ma akTyanbHown ans guaunonorum n uodusunkn. B acnekte runotessl H.A. BepHwTeliHa o nosTopeHun 6e3
NOBTOPEHUN HEOBXOAMMO NOCTPOEHWE HOBOW Teopun BuomexaHuku. B cpaBHUTENbHOM aHanmse U3y4veHbl
0COBEHHOCTN XaoTUYECKON AUHAMUKN NMapaMeTpoB HEPBHO-MbILLEYHON cncTeMbl (Ha NpuMepe Tpemopa) npu
MOMOLLM TPAAULMOHHbBIX M HOBbIX OMONOrMYeckMx MeTo40B UCCIeA0BaHUS Ha OCHOBE MeToAa MHOTOMEPHbIX
¢a3oBbIX NPOCTPaHCTB. [JuHaMuKa HENPOU3BOMbHbIX MUKPOABMXEHMI KOHEYHOCTEN (TpeMopa narnsbLueB pyk),
B peXvMe [0 U nocrie noKanbHOro OXNaXxaeHus, NposiBfsnack B MU3BMEHEHUV nokasaTenewn nnowann Ksasm-
aTTpakTopoB Tpemoporpamm. [lonyyaemble BbIGOPKM B OQHOM 3KCMEPUMMEHTE HEBO3MOXHO MPOM3BOMLHO
MOBTOPMUTb B CrieayloLLEM IKCNEPMMEHTE (C aHanorM4yHbIM roMmeocTasom). OTo NpeacTaBnseT KoNM4YecTBEeH-
Hyto Mepy addekTa EcbkoBa-3MHUYEHKO B aHanmM3e XaoTUYECKN N3MEHSIIOLLMXCA CTaTUCTUYECKMX (DYHKLNIA
pacnpegeneHns Bblbopok Tpemoporpamm. lNMpeanaraetcs MCNonb3oBaTb NapamMeTpbl KBa3naTTPakTOpOB
TpemMoporpamm (Mx nnowaan) ons npeactaBneHns U3MEeHEHU HEPBHO-MbILLEYHOW CUCTEMBbI NPU Nepexo-
Oe u3 ogHoro romeoctasa B gpyron (G;#G,). B aTon cBssu obcyxgaeTtcs u gokasartenbcrBa adydekra
EcbkoBa-3nHYEHKO B opraHmsauuun aBmxeHunn. lNogyepkHeM, 4TO BCe 3TO YBOAUT COBPEMEHHYIO (M3MOMOo-
rmio 3a npegernbl 4eTEPMUHUCTCKON N CTOXaCTUYECKOW HayKu.

KnroueBble cnoBa: TpemoporpamMmmbl, romeoctas, Tpemop, xaoc, addekt EcbkoBa-3MHYEHKO.
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ASSESSMENT OF THE TREMORGRAMM PARAMETERS FROM POSITIONS OF THE THEORY
OF CHAOS-SELF-ORGANIZATION

N.V. IVAHNO', O.A. GUMAROVA", E.YU. LUPYNINA", O.A. VOROBEY ", I.A. AFANEVICH"

N "Tula State University, Medical Institute, st. Boldin, 128, Tula, 300012, Russia
Surgut State University, st. Lenina, 1, Surgut, 628400, Russia, e-mail: yuliya-bashkatova@yandex.ru

Abstract. The problem of the exact mathematical description of movement parameters remains very
relevant for physiology and biophysics. According to N.A. Bernstein hypothesis “repetition without repeti-
tions” it is necessary to create a new theory of biomechanics. In comparative analysis the features of cha-
otic dynamics of parameters of a neuromuscular system (on the example of a tremor) by means of tradi-
tional and new biological research methods on the basis of a method of multidimensional phase spaces
are studied. Dynamics of involuntary micromovements of extremities (a tremor of fingers of hands), in the
mode before local cooling, was shown in change of indicators of the area of quasi-attractors tremorgramm.
The received selections in one experiment cannot be repeated randomly in the next experiment (with a
similar homeostasis). It represents a quantitative measure of Eskov-Zinchenko effect in the analysis of
chaotically changing statistical functions of distribution of selections tremorgramm. It is offered to use pa-
rameters of quasi-attractors tremorgramm (their areas) for representation of changes of a neuromuscular
system upon transition from one homeostasis to other (G1#G2). In this regard it is discussed also proofs
of effect of Eskov-Zinchenko in the organization of movements. This takes away modern physiology out of
limits of deterministic and stochastic science.

Keywords: tremorgramm, homeostasis, tremor, chaos, Eskov-Zinchenko effect.
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HOBbIE METOAbI OLIEHKU PETUCTPUPYEMbIX BbIEOPOK HA OOHOPOOHOCTb
H.B. UBAXHO', A.B. TOPBYHOB ', K.A. AOAHEBUY ™, B.B. ** N.A. AGAHEBUNY™
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AHHOTaumsA. Bo MHOMMX Hay4HbIX paboTax ynoTpebnseTcs TepMUH OOQHOPOOHOCTb, HO KOHKPETHOE Or-
peOeneHne, 4To 3TO CTPOro o6o3HavyaeT, B nuTepaType OTCYTCTBYeT. ATOT TEPMUH 4O CUX MOp He onpeae-
neH u, Tem Gonee, HET CTPOro MaTemMaTU4ecKoro annapaTta B OLeHKe BbIGOpOK Ha OAHOPOAHOCTb. B Ha-
CTOSAILLEM UCCreAOBaHNM LEMOHCTPUPYETCS pearibHOe CyLleCcTBOBaHMEe Npobrembl 04HOPOOHOCTM WU He
OOHOPOAHOCTM MOSyYaeMbIX BbIGOPOK Kak OT OZHOMO MCTMbITYEMOrO B PEXMME MHOTOKpaTHbIX NMOBTOPOB pe-
rMCTpaumm napaMeTpoB, Tak U Ans rpynmnbl UCTbITyeMbiX. CyLLecTBEHHO, YTO NMPOBEPSATb OAHOPOAHOCTL Bbl-
GOpPOK HEOBXOAMMO KaK Ans rpynn UCMbITYeMbIX, Tak U AN OOHOIo UCMbITYEeMOro B pexumMe nosTopeHuii. B
paboTe npeacTaBnsieTcA MaTteMaTUYecKuii annapaT B pamMkax TeopuUM Xaoca-camoopraHv3aumu, KOTOopbIi
peluaeT onucbiBaeMyto npobnemy hopMMpoBaHNS OOHOPOAHLIX BbIOOPOK. PeanbHoe cyllecTBOBaHWE ro-
GanbHol NpoGnemMbl 0AHOPOAHOCTM NapaMeTPOB (DYHKLMOHANBHBIX CUCTEM OpraHu3Ma AeMOHCTpUpyeTcs
Ha npuMepe 13 GoMexaHukn. YCTaHOBMNEHO, YTO OAHOPOAHOCTL MPUCYTCTBYET Ha YPOBHE (hOPMUPOBaHMWS
BbIOOPOK MOJSyYEHHbIX OT OAHOIO U TOro YenoBeka (perncTpauusi napaMeTpoB NPOU3BOAMTCS MYyTEM MHO-
roKpaTHOMW perncrpaumn napameTpoB noapsia). [laeTcs oueHKa KBa3MaTTPakTOPOB U MOJSIOXKEHMS UX LieH-
TPOB A5si pa3HbIX BbIGOPOK.

KnioueBble crnoBa: Teopusi xaoca-camoopraHusaums, O4HOPOAHOCTb, KBa3uaTTpaKTop.

NEW METHODS OF SAMPLES ESTIMATION ON HOMOGENEITY
N.V. IVAKHNO', D.V. GORBUNOV , K.A. AFANEVICH", V.V. KHAKIMOVA", I.A. AFANEVICH™

Tula State University, Medical Institute, Boldin Str., 128, Tula, 300012, Russia
Surgut State University, Lenin Str., 1, Surgut, 628400, Russia

Abstract. In many scientific papers the term homogeneity is used, but the specific definition of what it
strictly means is absent in the literature. This term has not yet been defined and, moreover, there is no strict-
ly mathematical apparatus in evaluating samples for homogeneity. This study demonstrates the real exist-
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ence of the problem of homogeneity or non-homogeneity of the resulting samples from one subject in the
mode of multiple repetitions of registration parameters, and for a group of subjects. It is essential that it is
necessary to check the homogeneity of the samples for both the test groups and for one test subject in the
repetition mode. The paper presents a mathematical apparatus in the framework of the theory of chaos-
self-organization, which solves the described problem of the formation of homogeneous samples. The real
existence of the global problem of the homogeneity of the parameters of the functional systems of the
body is demonstrated by an example from biomechanics. It is established that homogeneity is present at
the level of formation of samples received from the same person (parameters are registered by repeated
registration of parameters in a row). An assessment of quasi-attractors and the position of their centers for
different samples are given.
Keywords: theory chaos and self-organization, homogeneity, quasi-attractor.
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