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AHANNU3 COBPEMEHHbIX MPEACTABNEHUN O PONN PA3JIMYHBLIX ®AKTOPOB PUCKA
B PA3BUTUU KOJNMOPEKTAJIbHOIO PAKA
(0630p NuTEepaTtyphbl)

H.3. FOCYTIOBA, JLA. TUHUATYINTINHA

KI'MA - cbunuan @reoy Aro PMAHIO Mun3dpaea Poccuu,
yn. Mywmapu, 0. 11, e. KasaHb, 420012, Poccus,e-mail: nelya321@mail.ru

AHHoOTaumA. KonopekTanbHbIi pak BXOAWUT B YNCMO aKTyanbHbIX OHKOJIOTMYECKMX 3aboneBaHumn, NHLK-
OEHTHOCTb KOTOPbIX 3HAYUTENbHO pacTeT, OCOOEHHO B CTpaHax C ObICTPO pa3BMBaloLLENCA SKOHOMMUKOW U
BbICOKMM ypoBHEM foxofdoB. B Poccwuiickon Pepepaumm 3aboneBaeMocTb KONopekTanbHbIM pakoMm Haxo-
OWUTCA Ha cpefHEM YpPOBHE MO OTHOLUEHUIO K MUPOBOW, OOHaKO XapakTepu3yeTCs HEYKIOHHbIM POCTOM CO
cpegHerogoBbiM Temnom npupocta 1,85%. o gaHHbIM NUTepaTypbl, PUCK Pa3BUTKS KOSIOPEKTabHOMO paka
B TeYeHune Xn3nu (go 75 net) ans poccusiH coctaensieT 3,0%. Ljenb uccnedoeaHusi. AHanu3 CoBpeMeHHbIX
NpeAcTaBneHni O BIMSHUN pasnnyHbiX hakTOPOB pycka Ha pasBUTUE KOMNOpEKTanbHOro paka. Mamepuanbi
u MemoOdsbI uccnedoesaHrusi. MNpu noarotToBke 063opa GbiN UCMONbL30BaH METOA NoUcKka NuTepaTypbl No 6a-
3aM gaHHbIx Scopus, PubMed, MedLine, Cyberleninka, PUHL] 3a nepuog 2012-2019 rr. Pesaynbmamsi U ux
o6cyxoeHue u 3aknrovyeHue. MHOrouncneHHble NCCNEAOBaHNSA YKasblBalOT Ha LenbI pag dhakTopoB pucka
pa3BUTMS KOJNIOPEKTANbHOrO paka, BKMYasi KypeHue, n3bbiTOYHbIA BEC U OXMPEHWE, 3noynoTpebneHne an-
KOronem, HM3Kyto U3NYECKy0 akTUBHOCTb, HanmM4mMe B aHaMHe3€e KOJIOPEKTanbHOro paka y poACTBEHHUKOB,
pasnu4yHble reHeTU4eckne CUHOPOMBI, BOCMAnUTENbHble 3ab00NeBaHUsl KULEYHWKA, U3MEHEHWS ero MuK-
pobvMa, pauMoH NUTaHMSA C BbICOKUM MOTPebrneHnem KpacHOro msica, XapeHbiX NpOAYKTOB, HU3KUM coaep-
KaHMeM NULLEBBIX BOJIOKOH, AemuuT BUTamuHa D, NOCTynneHne KaHLEPOreHHbIX BELLECTB C 3arps3HEHHbI-
MU NULLEBLIMM NPOAYKTaMKU U NUTbEBOW BOAOW M Ap. Mpu 3TO MHOrMe acnekTbl BO3HUKHOBEHWUSI KONOPEK-
TanbHOro paka 40 HACTOSILLEro BpeMeHN n3yyeHbl HeJOCTaTOYHO, B CBS3N C YEM He TEPSIOT CBOEW akTyarnb-
HOCTM MacLTabHble ANMAEeMNONOrM4eckue nccneaoBaHmsa no gaHHon npobneme.

KnioueBble cnoBa: KOnopekTanbHbii pak, akTopbl pucka, 0630p.

ANALYSIS CURRENT UNDERSTANDING OF THE ROLE OF VARIOUS RISK FACTORS
IN THE DEVELOPMENT OF COLORECTAL CANCER
(literature review)

N.Z. YUSUPOVA, L.A. GINIYATULLINA

KSMA - Branch Campus of the FSBEI FPE RMACPE MOH Russia Ministry of health,
Mushtari St., 11, Kazan, 420012, Russia, e-mail: nelya321@mail.ru

Abstract. Colorectal cancer is one of the most urgent oncological diseases, the incidence of which is
growing significantly, especially in countries with rapidly developing economies and high income levels. In
the Russian Federation, the incidence of colorectal cancer is at an average level relative to the world, but it is
characterized by a steady growth with an average annual growth rate of 1.85%. According to the literature,
the risk of developing colorectal cancer during life (up to 75 years) for Russians is 3.0%. The research pur-
pose was to analyze current understanding of the impact of various risk factors on the development of colo-
rectal cancer. Materials and methods. We used the method of searching literature on the databases Sco-
pus, PubMed, MedLine, Cyberleninka, RSCI for the period 2012-2019. Results and its discussion. Numer-
ous studies indicate a number of risk factors for the development of colorectal cancer, including smoking,
overweight and obesity, alcohol abuse, low physical activity, a history of colorectal cancer in relatives, vari-
ous genetic syndromes, inflammatory bowel diseases, changes in its microbe, a diet with a high consump-
tion of red meat, fried foods, low dietary fiber, vitamin D deficiency, the intake of carcinogenic substances
with contaminated food and drinking water, etc. Conclusion. At the same time, many aspects of the occur-
rence of colorectal cancer have not yet been sufficiently studied, and therefore large-scale epidemiological
studies on this problem do not lose their relevance.

Keywords: colorectal cancer, risk factors, review.
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MWKPOAHIMOAPXUTEKTOHUKA KULLEYHOW BOPCUHKU

n.a. AMOB’, A.A. KALLNH", M.A. 300OPUKOBA™, T.E. KABAKOBA™,
H.P. KAPEJIMHA", N.C. CECOPOBA™

" ®r60Y BO «CaHkm-lNemepbypackull 2ocydapcmeeHHbil neduampudeckuli MeOUUUHCKUU yHU8epcumem»
MuH3adpasa Poccuu, yn. Jlumosckas, 8. 8, . CaHkm-lemepbype, 194100, Poccusi
“@®rb0Y BO «MeaHosckas eocydapcmeeHHast MeduyuHckasi akademusi» MuH3dpasa Poccuu,
Lllepememesckuli np-m, 8. 8, e. heaHoeo, 153012, Poccus

AHHoTaumusa. Yensto uccredogaHuss ctan aHanu3 MUKPOAHIMOAPXUTEKTOHWKN KULLEYHOW BOPCUHKU, B
YACTHOCTU MUKPOOKPY>KEHUS NUMAAaTUYECKOro Kanunnspa B npouecce obpa3oBaHns NUM®bl, YTO BaXKHO
Ons NOHMMaHWs psida NaTtonornin obMeHHbIX MPOLEeCCOoB, TpaHcnopTa NMNMAaoB, NMMMdoobpa3oBaHns, UM-
MYHHOW 3awWmTbl U apyrux. Mamepuanbi u MemoOdsi uccsedogaHusi. ViccnegosaHue nposogunock Ha 30-
™ nonoso3penbix 6enbix Kkpbicax nuHuM  Wistar. Bbin MCNOMb30BaH KOMMMEKC  3feKTPOHHO-
MMKPOCKOMUYECKMX METOAOB: CKaHNPYIOLLAsA 3MEeKTPOHHAs MUKPOCKONNS HATUBHBIX U KOPPO3MOHHbIX npena-
paToB. HaTvBHbIE NnpenapaTtbl N3y4anucb Takke B CKAHUPYHOLLEM 3M1eKTPOHHOM MUKPOCKOMNE CO BCTPOEHHbLIM
ynbTPaToMOM W AeTeKTOPOM 0B6paTHO pacCesiHHbIX 3NEKTPOHOB. Pe3ynbmamsbi u ux obcyxdeHue. bbino
AeTanM3npoBaHO CTPOEHUE KMLLEYHOW BOPCUHKKM, MOKa3aHo: npeobnagaHne NMCcToBMAHON (hOpMbl B KMLLIEY-
HOM 3MUTENUN B3POCIbIX XMUBOTHbIX; PacnofioXeHne BeTBEN MPUHOCHALLEN apTepuonbl NO Kpaw «rpebHen»
BOPCUHKM; pacrnonoXeHne noabanutenyansHON KanummnspHOW CeTW; MHOTMOYUCTIEHHbIE KOHTAaKTbl AeHOPUT-
HbIX KIEeTOK U UX NPOHUKHOBEHWe Yyepe3 basanbHyto MeMmbpaHy. MdyyeHa cTeHka numdaTnyeckoro kanunns-
pa. Noka3aHO 3aKOHOMEPHOE PacnofoXeHUe MMOTHbIX U aare3vMBHbLIX KOHTaKTOB; MyYKW MMagKOMbILLEYHbIX
KMeTOoK, OKpyXawwmx numdartndecknin kanunnsp. lNpoaHanm3npoBaHa BO3MOXHasA POSib KMNETOYHOro OKpY-
XeHusa B npouecce obpasoBaHnsa numdbl. BeickazaHo npeanonoxeHne o yHKUMOHMPOBAHMM KOMMNeEKca
MEX3HAOTeNMarnbHbIX KOHTAKTOB B COBOKYMHOCTMN C KIIETOYHbIM OKPYXXEHWEM B KayecTBe CUCTeMbI, Mponyc-
Katowen numdy B 0AHOM HanpaBneHUn — n3 MHTEPCTULMS B NPOCBET NMMMAaTUYECKOro Kanunnsapa, KoTopbin
MOXHO pacLeHMBaTb Kak BHYTPUCTEHOYHbIM KnanaH nMMdaTtnyeckoro kanunnspa, obecnevmsarowmin BMe-
CTe C BHYTPMNPOCBETHLIMMK KNanaHamMu NOCTKanunispoB U COCYAOB, OAHOHAaMNpaBeHHbIW TOK numdebl. 3a-
KnroveHue. Takium obpasom, B paboTte nonyydeHbl MOpdonormdeckne gokasartenbCcrTBa y4acTust BHyTpUcTe-
HOYHOro KnanaHa nUMAaTM4eckoro Kanunnspa u ero MMKPOOKPY)XeHUs1 B 0Bpa3oBaHnM U OgHOHanpaBneH-
HOM TOKe NMMMQbI.

KnioueBble cnoBa: KulweyHas BOPCUHKA, yNbTpacTpykTypa, numdaTnyeckmn kanunnap, obpasosaHue
nmdbl.

MICROANGIOARCHITECTONICS OF INTESTINAL VILLI
[.D. DIMOV", A.D. KASHIN™, M.A. ZDORIKOVA", T.E. KAZAKOVA", N.R. KARELINA", |.S. SESOROVA™

'FSBEI HE «St. Petersburg State Pediatric Medical University» MOH Russia,
Litovskaya Str., 8, St. Petersburg, 194100, Russia
" FSBEI HE «lvanovo State Medical Academy» MOH Russia,
Sheremetevsky Avenue, 8, Ilvanovo, 1563012, Russia

Abstract. The research purpose was to analyze the microangioarchitectonics of intestinal villi, the mi-
croenvironment of the lymphatic capillary during lymph formation, which is important for understanding a
number of pathologies of metabolic processes, lipid transport, lymph formation, immune defense, and others
in particular. Material and research methods. The study was conducted on 30 adult white Wistar rats. A
complex of electron microscopic methods was used: scanning electron microscopy of native and corrosive
preparations. Native preparations were also studied in a scanning electron microscope with a built-in ul-
tratome and a backscattered electron detector. Results and its discussion. The structure of the intestinal
villi was shown detailed: the predominance of the leaf-shaped form in the intestinal epithelium of adult ani-
mals; the location of the branches of the afferent arteriole along the edge of the "ridge" of the villi; the loca-
tion of the subepithelial capillary network; numerous contacts of dendritic cells and their penetration through
the basement membrane. The wall of the lymphatic capillary was studied. The regular arrangement of tight
and adhesive cell junctions was shown; bundles of smooth muscle cells surrounding the lymphatic capillary.
The possible role of the cellular environment in the process of lymph formation was analyzed. It has been
suggested that the complex of interendothelial contacts, together with the cellular environment, functions as
a system that allows lymph to pass in one direction - from the interstitium into the lumen of the lymphatic ca-
pillary, which can be regarded as the intraparietal valve of the lymphatic capillary, which, together with the
intraluminal valves of the postcapillaries and blood vessels does unidirectional lymphatic current. Conclu-
sion. Thus, morphological evidence of the involvement of the intraparietal valve of the lymphatic capillary
and its microenvironment in the formation and unidirectional lymphatic flow was obtained.

Keywords: intestinal villus, ultrastructure, lymphatic capillary, lymph formation.
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TUMN B3AUMOOTHOLUEHWUW B CEMbE — ®AKTOP PUCKA U CNEACTBUE
YACTbIX PECMMUPATOPHbIX 3ABOJIEBAHUN Y OETEU LUKOJIbHOIMO BO3PACTA

P.B. MAOPOB, E.B. HEXXJAHOBA, 1.B. O3EPOBA

@rb60Y BO Teepckoll eocydapcmeeHHbilti MeduyuHCcKul yHueepcumem MuH3dpaea Poccuu,
yn. Cosemckas, 0. 4, e. Teepb, 170100, Poccusi

AHHoTauma. enb uccnedoeaHusi — OLLEHUTb TUM YCTaHOBUBLUUXCS B3aMMOOTHOLLEHWIA B CEMbE YacTo
N 3anNM30aMYeckn bonerwmnx geTen LKonbHOro Bo3pacTta. Mamepuanbi u memoOdbi uccredosaHusi. O6-
cnegoBaHo 2040 LWKOMBHWKOB, YacTO UMW 3NM30OUYECKU CTpadalrolmx OT pecnupaTtopHbiX 3abonesaHun.
Bbin MCnonb3oBaH TECT-OMPOCHUK AMArHOCTMKW POOUTENbCKOrO OTHOLUEHUS, NpeafioXeHHbln CTOMWHBIM
B.B. n Bapra A.A. Peaynbmamsi u ux ob6cyx0eHue. BbisiBNeHbl XxapakTepHble 0COGEHHOCTN B3aMMOOTHO-
LIEHNNA B TEX CEMbAX, FAe LIKOMBbHUKM YacTo CTpadalT OT pecnmpaTopHbiX 3aboneBaHunii N0 CPaBHEHMUIO C
CEMbSIMW CBEPCTHUKOB, rAe OeTW peaKo NEPEHOCAT pecnmpaTopHble MHdeKuun. Tak Obio 0TMEeYEHO, YTO B
CeMbsiX 4YacTo GomnerLnx LKONMbHMKOB B KaTEeropum «aBTOpWUTapHas runepcouunanunsauusi», JOCTOBEPHO
Yyawie BCTpeYanucb KpanHue, Kak HU3KMe, Tak 1M BbiCOKME, NPOosiBNEeHMs Npu3Haka, a Takke 6onee pacnpo-
CTPaHEeH HWU3KMI YPOBEHb TaKoro Tuna poaMTeNbCKUX OTHOLLEHWUI KaK «NMPUHSTUE — OTBEPXKEHNE». YUnTbiBas
BO3MOXHO€ HeraTMBHOE BIMSIHWE BbISIBIIEHHbIX BAPUAHTOB B3aUMOOTHOLLEHMI MexXay poautenem n pebex-
KOM, BbISIBMIEHHYIO 3aKOHOMEPHOCTb MOXHO pacLeHUBaTb Kak (hakTop pucKa, CHUXaOWMA Pe3NCTEHTHOCTb
pebeHka. B Toxe Bpems yacTble pecnmpaTtopHble 3aboneBaHus geTen U Bbi3biBaeMble UMW coumarnbHble, a
TaKke ncumxornornyeckue NpobremMsbl, BbISIBIIEHHbIE NCUXO3MOLMOHANbHbIE M3MEHEHUA OeTen caMn He MOryT
He Oka3blBaTb 3HAYMMOE BINSIHUE Ha MCUMXONOMMYECKUA KnumaTt B cembe. 3aksrodeHue. [onyyeHHble pe-
3ynbTaTbl MO3BOMSAOT PEKOMEHAOBATb BKIOYEHME KIMHWMYECKOrO MNCuxoriora B NpodunakTUyeckne npo-
rpaMMbl, HanpaBreHHbIE Ha 030POBMNEHME ANCMAHCEPHON rPyMnbl YacTo GoneLwmx geTen.

KntoueBble cnoBa: YyacTble pecnvpaTopHble 3abonesaHuns, B3anMOOTHOLLEHNE B CEMbE, AETU.

TYPE OF FAMILY RELATIONSHIP AS RISK FACTOR OR CONSEQUENCE
OF FREQUENT RESPIRATORY DISEASES IN CHILDREN OF SCHOOL AGE

R.V. MAJOROV, E.V. NEZHDANOVA, |.V. OZEROVA
Tver state medical University, 4 Sovetskaya str., Tver, 170100, Russia

Abstract. The research purpose is to evaluate the type of relationships in the family of frequent and
occasionally ill children of school age. Materials and methods. 2040 children of school age frequent or oc-
casionally suffering from respiratory diseases were examined. A test questionnaire for the diagnosis of pa-
rental attitudes was used, proposed by V.V. Stolin and A.Ya. Varga. Results and discussion. The charac-
teristics of relationships in families where schoolchildren often suffer from respiratory diseases compared to
peer families, where children rarely tolerate respiratory infections, have been identified. It was noted that in
families of often ill schoolchildren in the category of "authoritarian hypersocialization," extreme, both low and
high, manifestations of the sign were reliably more common, as well as a lower level of such a type of paren-
tal relationship as "acceptance - rejected." Given the possible negative impact of the identified variants of the
relationship between parent and child, the revealed pattern can be regarded as a risk factor that reduces the
child's resistance. At the same time, the frequent respiratory diseases of children and the social as well as
psychological problems caused by them, the revealed psychoemotional changes of children themselves
cannot but have a significant impact on the psychological climate in the family. Conclusion. The obtained
results allow us to recommend the inclusion of a clinical psychologist in preventive programs aimed at im-
proving the health of the dispensary group of frequently ill children.

Keywords: frequent respiratory diseases, relationship in family, children.

YOK: 616.361-089-07 DOI: 10.24411/1609-2163-2020-16648
BUNTMAPHASA OEKOMIMNPECCUA: NMO3UTUBHbLIE N HETATUBHBLIE CTOPOHDbI
3.M. MAMEOBA, P.T. MEI>KNOOB, P.P. KYPBAHNCMAMNOBA, Y.A. HACNBOBA
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POHbl BUNMapHoO AeKoMMpPeccHn Npu cMHapome obCTPyKTMBHOMO xornecTtasa. Mamepuanbsl u Memodsbi uc-
cnedoeaHusi. ViccnenoBaHne OCHOBaHO Ha aHanu3e pesyrnbTaToB o6cneaoBaHust U nedenus 192 nauunes-
TOB CMHAPOMOM OOCTPYKTMBHOIO xoriectasa. OnyxoneBon 3TUONOrMmM CUHAPOM OBCTPYKTMBHOIO Xonectasa
nvencsa y 94 (48,9%) naumneHToB, gobpokadecTBeHHOro reHe3a — 98 (51,1%). Xentyxa nerkon crenexu ot-
mMeveHa B 11,3% HabntogeHusax, cpegHen Tsxectn — 29,9% wn Tsxxenon cteneHn — 58,8% cnydvaax. OByx-
aTanHas TakTuka nedveHuns npeanpuHata B 114 (59,3%) HabnogeHnsix, ogHoaTanHas B 78 (40,7%) cny4vasix.
Ha BTopom aTane xupyprudeckoe neveHue nposeneHo 94 (82,4%) nauneHtam, 6e3 onepauumn ¢ HapyxHbIM
Xen4yHbiM cBULLOM BbinucaHbl 20 (17,6%). Pe3ynbmambi u ux o6cyxdeHue. OCrnoXHeHWs nNpu AByxaTan-
HOM XMPYPrMYeckoM fneyeHnm otMmedeHsbl B 12,3% HabnogeHusix, netanbHocTb — 3,4%, a B rpynne paHHEero
onepaTtuBHoro BmewaTensctea 9,1 n 2,6% cooteeTcTBeHHO. CMHAPOM ObICTPOW AeKoMnpeccun bunnapHoro
TpakTa pa3suncs B 23,4% criyyasix, XONaHruT, acCoLUMMpPOBaHHbIA C 3HOOOUNMapHBIMM BMeELLATENbCTBaMM,
nmen mecto B 19,3% cnyyasx. B HabnogeHusx ¢ 0gHOMOMEHTHBIM pa3pelleHneM xonectasa UHMEKLNOH-
Hble OCMOXHEHMs oTMeYeHbl ¥ 24,3% naumeHToB. Cneuunduryeckne OCNOXHEHUs!, CBA3aHHbIE C YCTaHOBKOM
ApeHaxa B bunuapHom Tpakte, umenuceb y 9,6% naumeHtoB. CUHOPOM HapylLLleHMs BOLHO-CONEeBoro obme-
Ha oTMedeH B 45,6% cnydasax, pemogenupoBaHune nuilieBapeHust 6oinn y 58,7 nauneHTtos, 30-cyToyHas ne-
TanbHOCTb cocTtaBuna 3,2%. 3aknroyeHue. B noctaekomnpeccnoHHom dase GunmapHoro Tpakta Heobxo-
ONMO YYUTbIBaTb BO3HUKHOBEHWE PAHHUX U NO3AHUX NATOMNOrMYecknx COCTOSIHUI U NPOBOANTE NPOUNAaKT -
Yeckme MeponpusaTUS NO NX NPeayNpPeXaeHuIo.

KnroueBble cnoBa: cuHapoM 06CTPYKTUBHOIO xonecrtasa, bunvapHasa Aekomnpeccus, NaTonornyeckme
CVHOPOMbI, NOCTAEKOMMPECCUOHHBIN NEPUOA, peMogennpoBaHme NuLLeBapeHUs, OCIIOXKHEHNS.

BILIARY DECOMPRESSION: POSITIVE AND NEGATIVE ASPECTS
E.P. MAMEDOVA, R.T. MEDZHIDOV, R.R. KURBANISMAILOVA, U.A. NASIBOVA

FSBEI HE "Dagestan State Medical University" Ministry of Health of the Russian Federation,
1 Lenin square, Makhachkala, Republic of Dagestan, 367000, Russia

Abstract. The research purpose was to clarify and systematize the positive and negative aspects of
biliary decompression in obstructive cholestasis syndrome. Material and methods. The study is based on
an analysis of the results of examination and treatment of 192 patients with obstructive cholestasis syn-
drome. Tumor etiology obstructive cholestasis syndrome was present in 94 (48.9%) patients, benign genesis
- 98 (51.1%). Mild jaundice was observed in 11.3% of cases, moderate severity — 29.9%, and severe severi-
ty — 58, 8% of cases. Two-stage treatment tactics were undertaken in 114 (59.3%) cases, one-stage in 78
(40.7%) cases. At the second stage, surgical treatment was performed for 94 (82.4%) patients; 20 (17.6%)
were prescribed without surgery with an external biliary fistula. Results. Complications in two-stage surgical
treatment were noted in 12.3% of cases, mortality - 3.4%, and in the group of early surgical intervention 9,
1% and 2, 6%, respectively. Syndrome of rapid decompression of the biliary tract developed in 23.4% of
cases, cholangitis associated with endobiliary interventions occurred in 19.3% of cases. In observations with
simultaneous resolution of cholestasis, infectious complications were noted in 24.3% of patients. Specific
complications associated with the installation of drainage in the biliary tract were present in 9.6% of patients.
Disorder of water-salt metabolism was noted in 45, 6% of cases; remodeling of digestion was observed in
58.7 patients. Daily mortality rate was 30 (3.2%). Conclusion. In the post-decompression phase of the bili-
ary tract, it is necessary to take into account the occurrence of early and late pathological conditions and
take preventive measures to prevent them.

Keywords: obstructive cholestasis syndrome, biliary decompression, pathological syndromes, post-
decompression period, remodeling of digestion, complications.
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YNPABJIEHUE PENPOAOYKUMUEW: MEXAY 3TUKOU U MEOULIMHOW
N.M. KNAWEHKO", C.A. BPOHO®MAH™, ®.I". MAUNIEHOBA", .M. MBAHOBA™

"®OrbYH Nncmumym ¢punocogpuu PAH, yn. NoHvapHas, 0. 12, cmp. 1, 2. Mockea, 109240, Poccusi
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“®reoy ArNo PMAHIO MuH3dpaesa P®, yn. bappukadHas, 0. 2/1, cmp. 1, 2. Mockea, 125993, Poccusi

AHHOoTauus. BeedeHue. broatuyeckune, coumarnbsHble, NCUXOMNOMMYECKME U AeMorpaduyeckme nocnea-
CTBMSI PENPOAYKTUBHBIX TEXHOMOIMIA Noka U3ydYeHbl HEJOCTaTOYHO. [ns Hac nokasanocb BeCbMa BaXHbIM
nccnegoBaTb NpeacTaBfieHUst O BCMOMOraTenbHbIX penpoayKTUBHbBIX TEXHOMOMMSIX Kak cpean noTeHuumanb-
HbIX NOTpPebuTenen aTUx ycnyr, Tak U Cpeau TeX, KTO He UCMbITbIBaN 3aTpyaAHEHWUA C AETOPOXAEHNEM, HO
ocBeOMIEH O TexHornorusix penpoaykuum us CMU v apyrux UCTovHnkoB. Ho He MeHee BaxHbIM NpeacTaBs-
nseTcs y3HaTb MHEHVe Bpayell 0 BCMOMOraTerlbHbIX PenpoayKTUBHBLIX TEXHOMOrUsIX, KOTOpble, Ha NepBbI
B3rnsa, AOMKHbI ONMPaTbCs B CBOMX CYXKAEHUSX, Mpexae BCEro, Ha MeAWUUHCKME 3HaHust 1 onbiT. Lens
pabomasi — NpoBeAEHWE MUNOTHOIO UCCNENOBAHUS 3HAHWI U NPeACTaBNeHWU Bpadell pasHblX cneumanbHo-
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cTen, Hanbonee NpMONMKEHHbIX B CBOEWN AEATENbHOCTU K Npobremam penpoaykumm, ogHako He paboTtato-
LLUMX HENOCPEACTBEHHO C BOMNBbHBIMY, CTPAAALWMMM HAPYLLIEHNSIMU B PENPOAYKTUBHOW cdepe, 0 BCnoMora-
TenbHbIX PENPOAYKTUBHbLIX TEXHOMNOrMsAX. Mamepuasnbl u MemoOdbi ucciedoeaHusi. bbino npoBedeHo nNu-
NOTHOE MCCrefoBaHNe 3HaHMI U NpeacTaBleHnn Bpayen pasHbix cneumansHocTen (50 yenosek), Hanbonee
«NpubnmxeHHbIX» K npobnemam 6ecnnogusa (SHAOKPUHOMNOrOB, YPOSIOroB) O pasHbiX acnekTax penpoaykTo-
NOrNYECKON MOMOLLM C MOMOLLbIO ONPOCHUKA MO NPeacTaBNEHWsIM O BCMOMOraTerbHbIX PenpoayKTUBHbIX
TexHonoruax. Pe3ynbmamabi NNOTHOMO ONpoca Bpayen NO3BOMSAT cAaenaTtb BbIBOL4 O TOM, YTO YPOBEHb
0CBEIOMMNEHHOCTU O BCMOMOraTerbHbIX penpoayKTUBHBIX TEXHOMOMMAX Aaxe cpeau Bpaden 6nmskux K pe-
NpPOAYKTOMNOrMmn cneLmanbHOCTEN OCTaeTCca HU3KMM. Bpaun B CBOMX Cy»XOEHMAX HEPEeAKO OnMparoTcs Ha ump-
Kynvpylowme B coumyme mMudbl, akTmBHo nogaepxvsaemble CMU 1 He nmMetolne OTHOWEHMS K Hay4YHOMY
MEANLMHCKOMY 3HAHWUIO N NPaKTUKe UX NpUMeHeHUs. BbieoObl. TpaHcdep MeanUMHCKMX 3HaHUI aBRsieTcs
CMNOXHbIM OaXe B MeOULMHCKOWN cpefe, ABMSLENCS MO CBOEW CyTU MyNbTUAUCUUMIIMHAPHON U OCHOBaH-
HOW Ha MeXAMCuMnInHapHOM B3auMOLEeNCTBUN B MHTepecax naumneHToB. Co3aaeTca BnevatneHme, 4to ons
bonee NoONHOro oxeata U NOBbIWEHNS 3PDEKTUBHOCTN MEOULNHCKON MOMOLLM HYXAAKLWLMXCA B HEN 60rb-
HbIx 6ecnnoguem B Poccum 1, kak cneacteue, NOBbLILWEHUS POXOAEMOCTU, OCOBEHHO BaXHYO POfb MOXET
cbirpate MMeHHO obGpasoBaTeribHasi pofb YY4eHbIX U Bpayen-penpoayKkTonoros, CnocobCcTByOLaa pasBuTuio
«MSrKMX bopM» yrnpaBneHusa penpoaykumen yepes TpaHcdep penpoaykTonormnyeckoro 3HaHms B obLLecTBo.

KnrouyeBble cnoBa: BCromoraTenbHble penpoayKTUBHbIE TEXHOMOMMK, penpoaykronorusi, buoaTtuka, 30-
Hbl oOMeHa, TpaHcdep 3HaHWi, obpasoBaTernbHas porib Bpada-penpoaykrornora, «Msrkoe npaBo», ynpas-
neHuve penpoaykumen, 6ecnnogue.
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Abstract. Introduction. The bioethical, social, psychological, and demographic consequences of repro-
ductive technologies have not yet been sufficiently studied. It seemed very important for us to investigate the
ideas about assisted reproductive technologies both among potential consumers of these services, and
among those who did not experience difficulties with childbearing, but are aware of reproduction technolo-
gies from the media and other sources. But it is equally important to learn the opinion of doctors about as-
sisted reproductive technologies, which, at first glance, should be based in their judgments, first of all, on
medical knowledge and experience. The aim of the work was to conduct a pilot study of the knowledge and
ideas of doctors of various specialties who are closest in their activities to the problems of reproduction, but
do not work directly with patients suffering from disorders in the reproductive sphere, about assisted repro-
ductive technologies. Materials and methods of research. A pilot study of the knowledge and ideas of doc-
tors of different specialties (50 people), the most "close" to the problems of infertility (endocrinologists, urolo-
gists) about various aspects of reproductive care was conducted using a questionnaire on ideas about as-
sisted reproductive technologies. The results of the pilot survey of doctors allow us to conclude that the level
of awareness about assisted reproductive technologies, even among doctors close to reproductive special-
ties, remains low. Doctors often base their judgments on myths circulating in society that are actively sup-
ported by the media and are not related to scientific medical knowledge and the practice of their application.
Conclusions. The transfer of medical knowledge is complex even in a medical environment that is inherent-
ly multidisciplinary and based on interdisciplinary interaction for the benefit of patients. It seems that the edu-
cational role of scientists and reproductive doctors, which contributes to the development of "soft forms" of
reproduction management through the transfer of reproductive knowledge to society, can play a particularly
important role in improving the coverage and effectiveness of medical care for infertility patients in need in
Russia and, as a result, increasing the birth rate.

Keywords: assisted reproductive technologies, reproductology, bioethics, exchange zones, knowledge
transfer, educational role of a reproductive doctor, "soft law", reproduction management, infertility.
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NONMMMOP®U3M ®EPMEHTOB METABOJIN3MA AHTMOTEH3UHA
M X 3HAYEHUE B MEXKINETOYHOU CUTHANTU3ALIUU
(0630p NuTEepaTypbl)

t0.A. MATBEEB

TuxookeaHcKuli 2ocydapcmeeHHbIU MeQUUUHCKUU yHusepcumem,
np-m Ocmpsikosa, 0. 2, 2. Bnadusocmok, 690002, Poccus, e-mail: yumatveev22@mail.ru

AHHOTaumsa. B 0630pe cymmupoBaHbl AaHHbIe nuUTepaTypbl U COBCTBEHHbIX UCCReAOBaHUM Mo TOMo-
rpacomm 1 yHKUMN OCHOBHLIX (DEPMEHTOB CMHTE3a U Aerpagaummn aHrmoteHsnHa B LUIHC yenoseka. lMpea-
cTaBneHus o6 AT, kak OCHOBHOM Y4YaCTHUKE perynsummM CoCyamcToro TOHyca, B HacTosiLLee BpeMs JOMor-
HEeHbl HOBbIMU AaHHBIMW O €r0 BOBMEYEHMM B MEXKINETOYHYIO CUrHanu3aumio, nepegadvyy HepBHOro MMMyrb-
ca, KOTPaHCMMCCUIO, CMHaNTUYECKYD NOTEHUMaUMIo n gpyrne heHOMeHbl HemponnacTuiHocTu. ['eTeporen-
HOCTb peLenTOpHOro 1 3hEKTOPHOro KOMMOHEHTOB aHIMOTEH3MH-ePrM4eckon CUcTembl 0OyCcnoBneHa Tak-
Xe nonnumopdmnamMom pepmMeHTOB CMHTE3a aHrMOTEH3MHA U MX Pa3NMYHON foKanusauuen B Mosre, cocyan-
CTOM cucTeme W Apyrnx opraHax. AHIMOTEH3VH CUHTe3upyeTcsa Gnarogaps AencTBuMiO OBYX PepMEHTOB —
aHrMoTeH3uH-NpeBpawatLero depMeHTa-1 u aHrMoTeH3nH-NpeBpallaoLero dgepmeHTa-2. B TkaHu moasra
OHW 3KCNPECCUPYIOTCA B COCYAUCTbIX CMNETEHMAX LMPKYMBEHTPUKYNSAPHBIX OPraHoB, TaHUUUTax U B nepe-
KrovaTenbHbIX SApax MO3roBOro cTeoria. AHrMOTEH3MH-NpeBpaLLawui dpepmeHT-1 onpegenseTcsa rnas-
HbIM 06pa3oM B rMuarnbHbIX KIeTKax, aHrMMoTEeH3MH-NpeBpaLlawmni epmMmeHT-2 — B HEMpOoHax, rmnn 1 3HZo-
TEeNUN MMKPOCOCYO0B.

KnioyeBble cnoBa: aHrMOTEH3UH-NpeBpalalwmini pepmeHT, peuenTopbl aHMMOTEH3NHA, MEXKIeTou-
Has curHanu3aums, HeMponnacTUYHOCTb, HENPOHBI.

POLYMORPHISM OF ANGIOTENSIN METABOLISM ENZYMES AND THEIR SIGNIFICANCE
IN THE CELLULAR SIGNALING
(literature review)

Yu.A. MATVEEV

Pacific State Medical University, Ostryakov Ave., 2, Vladivostok, 690002, Russia,
e-mail: yumatveev22@mail.ru

Abstract. The following review summarizes the literature’s data and our own research on the topogra-
phy and function of the major enzymes of synthesis and degradation of angiotensin (AT) in the human CNS.
The idea of AT as the main participant in the regulation of vascular tone is currently supplemented with new
data on its involvement in intercellular signaling, transmission of a nerve impulse, co-transmission, synaptic
potentiation and other phenomena of neuroplasticity. The heterogeneity of the receptor and effector compo-
nents of the angiotensin-ergic system is also due to the polymorphism of the ATsynthesis enzymes and their
different localization in the brain, vascular system and other organs. Angiotensin is synthesized due to the
action of two enzymes - angiotensin-converting enzyme-1 and angiotensin-converting enzyme-2. In the brain
tissue, they are expressed in the vascular plexuses of the circumventricular organs, tanycytes and in the re-
lay nuclei of the brainstem. Angiotensin-converting enzyme-1 is found mainly in glial cells, angiotensin-
converting enzyme-2 in neurons, glia and endothelium of micro-vessels.

Keywords: angiotensin-converting enzyme, angiotensin receptors, intercellular signaling, neuroplastici-

ty, neurons.
YOK: 796.015.572; 613.735 DOI: 10.24411/1609-2163-2020-16739

HEWPOrOPMOH KAPOMOMWOLIMTOB MUOKAPLA B PO BUOMAPKEPA MNP PEABUITUTALIA
BOJIbHbIX APTEPUAITbHOU TMNEPTEH3UEW
(cuctemaTtnyeckum o63op nuTepaTypbl)

A.[l. ©OPMEHOB, A.5. MMPOLLIHVKOB, A.B. CMOJIEHCKNIA

@r60Y BO «Poccutickuli 2ocydapcmeeHHbIl yHuUsepcumem ¢huaudeckol Kyrbmypbl, criopma,
monodexu u mypusma (FTOJIN®K)» (PTYOKCMuT),
CupeHeenil 6ynbeap, 0. 4, 2. Mockea, 105122, Poccus, e-mail: formenov@mail.ru

AHHoOTauuA. HaTpuiypeTtmnyeckuin nentua 3apekomeHaoBan cebsi Kak NpOrHoCTUYeckuii mMapkep ad-
EKTUBHOCTN PU3NYECKON peabunuraumu npu cepaeyHon HegoCTaTOYHOCTU. [OCKONbKY OYEHb YacTo 3TO-
My AMarHo3y npelwecTByeT apTepuanbHas rmnepTeH3us, Unm, kak e€ no-gpyromy HasblBalT, «TUXUIA yOuii-
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ua», MOXHO MpeanonoXnTe BO3MOXHOCTb NPeaynpexaeHust NporpeccnpoBaHmns cepaeyHo-CoOCyanCThbIX 3a-
6oneBaHuiA, UCNONb3ys 3TOT MapPKepP Y NAUMEHTOB C runepTeHsuneit. Ljesib uccsedogaHusi — NpoaHanm3npo-
BaTb MUPOBYH Hay4Hyl nMTepaTypy AN BbIICHEHMS CMOCOBGHOCTM HaTpUypeTM4eckoro nentuga BbICTY-
naTb B kadyecTBe Guomapkepa Ans OLUeHKM adheKTUBHOCTM hrandeckon peabmnmraumm y naumeHToB C ru-
nepToHndeckoln 6onesHbto. Mamepuanbl u MmemoOdsbi uccnedogaHusi. [oNck paHOOMU3MPOBAHHBLIX KOH-
TPONUpyeMbIX nccrnegoBaHuin ans o63opa no NpobrnemHon TemaTuke 6bin1 NPOBEeAEH B 3NEKTPOHHBLIX Basax:
MEDLINE (PubMed), EMBASE, CINAHL, Web of Science n Cochrane. bbino HangeHo cemb nydnvkauun c
NCNonNb30BaHNEM a3pobHON PUINYECKON Harpyskum B KayecTBe feyYeHUs, KoTopble NoAXoOunu KpUTEpUaM
oTbopa. B natu paboTax oTMeyanu M3aMeHeHWs HEakTUBHOIO hparMeHTa MO3roBOro HaTPUNYpPETUYECKOTO
nentuaa, a B ABYX Nybrnvkauusix UCNonb3oBasrcsi akTUBHbLIA FTOPMOH. Pesysibmambl U ux obcyxoeHue.
O6uee konnyecTBO y4acTHMKOB 0630pa cocTaBuiio 855 yenoBek B OCHOBHbIX rpynnax kapguopeabunurta-
unn, 13 KoTopbiXx 491 nNaumMeHT MMen B aHamMHe3e apTepuarnbHyH rMnepTeHsnio. Yalle Bcero otMevanoch
CHWXEHMe HaTpuhypeTmyeckoro nentnga 6e3 MOHUTOPUHra apTepuanbHOro AaBneHusa Ao 1 nocne BMeLla-
TenbCcTBa. 3akrodeHue. B HacTosee BpeMsi HET JOCTaTOYHbIX AaHHbIX, YTOObI NOATBEPANTL CBA3b AMa-
FTHOCTUYECKON CNOCOBHOCTU HaTpuMnypeTudeckoro nentuaa ¢ apeKTMBHOCTLIO NeYeHUsa apTepuanbHOn rm-
nepTeH3un, HeobxoauMbl HOBblE UCCNeAOoBaHUs, CNocobHbIe NOATBEPANTL 3Ty rMMNOTE3Y.

KnioyeBble cnoBa: MO3roBOW HaTpMAypeTUYECKUIN NenTua, apTepuanbHas rmnepTeH3us, HeMPOropMOH,
aspobHas paboTa, pusnyeckas peabunuraums, MHTepBanbHas TPEHNPOBKA.

NEUROHORMONE OF CARDIOMYOCYTES OF THE MYOCARDIAL AS BIOMARKER
IN REHABILITATION OF PATIENTS WITH ARTERIAL HYPERTENSION: SYSTEMATIC REVIEW

A.D. FORMENOV, A.B. MIROSHNIKOV, A.V. SMOLENSKY

FSBEI HE "Russian State University of Physical Culture, Sports, Youth and Tourism (GTSOLIFK)
"(RGUFKSMIT), Sirenevy Boulevard, 4, Moscow, 105122, Russia, e-mail: formenov@mail.ru

Abstract. Natriuretic peptide has established itself as a predictive marker of physical rehabilitation in
heart failure. Since very often this diagnosis is preceded by arterial hypertension, or as it is otherwise called
"silent killer", it is possible to prevent severe cardiovascular diseases at an early stage using this marker in
hypertensive patients. Research purpose was to analyze the world scientific literature on the ability of natri-
uretic peptide to be used as a biomarker to assess the effectiveness of physical rehabilitation in patients with
essential hypertension. Materials and methods. A search for randomized controlled trials for a problematic
review was carried out in electronic databases: MEDLINE (PubMed), EMBASE, CINAHL, Web of Science
and Cochrane. Seven publications using aerobic exercise as a treatment were found that met the selection
criteria. Five papers noted changes in an inactive brain natriuretic peptide fragment and two papers used an
active hormone. Results. The total number of participants in the review was 855 people in the main groups
of cardiac rehabilitation, of which 491 patients had a history of arterial hypertension. Most often, there was a
decrease in natriuretic peptide without blood pressure monitoring before and after the intervention. Conclu-
sion. At present, there is insufficient data to confirm the connection between the diagnostic ability of natriu-
retic peptide and the advantage for the treatment of hypertension; new studies are needed to confirm this
hypothesis.

Keywords: brain natriuretic peptide, arterial hypertension, neurohormone, aerobic work, physical reha-

bilitation, interval training.
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CBOBOAHOPAOUKAINBHOE OKUCINEHUE KAK BEQYLWWUA NATOMEHETUYECKUA ®AKTOP
NOBPEXAEHUA OCTABLUENCA YACTU NEYEHU NOCIE ATUNMNYHOW NPEAENIBHO
AonyCTtuMmou PE3EKLUN

J1.0. BAPCKAA, T.M. XPAMbIX, MN.A. EPMOJIAEB, A.C. BAIbLINH, C.B. NMANIbAHOB

’60Y BO Owmckuti eocydapcmeeHHbIU MeduyuHcKul yHusepcumem MuHucmepcmea 30pagooxpaHeHusi
Poccutickoli ®edepayuu, yn. JleHuHa, 0. 12, 2. Omck, 644099, Poccus, e-mail: rector@omsk-osma.ru

AHHoOTauma. Uenb uccnedoeaHuss — OLEHKA WMHTEHCUBHOCTM MPOLECCOB CBOOOAHOPaAMKanbHOro
OKMCINEHWS B OCTABLLENCS YacTu MeYeHn B pasfnnyHble CPOKU paHHEro nocneonepaumMoHHoro nepuoga nocne
€€ npeaenbHO JOMYCTUMOWM pe3ekunn B akcrnepuMeHTe. Mamepuanbl u Mmemodbl uccriedogaHus. JKcne-
pyMeHT 6bin BbinonHeH Ha 132 6enbix GecnopogHbix kpbicax-camuax maccon 190-220 r B Bo3pacte 10-12
mMecsiueB. XXMBOTHbIX HApKOTM3upoBanu AMaTUNoBbiM 3npoM. 90 13 HUX BbIMONHANW NPEeAeribHO AonyCTu-
MYIO pe3eKuuio neyeHn no paspabotaHHon Hamu metoguke (nateHT PP Ne 2601160). KoHTponbHyto rpynny
coctaBunm 20 HapKoTU3NPoBaHHbIX KpbiC. Yepes 6, 12 1 24 4, a Takke Ha 1,3 1 7 cyT nocne onepauuu 3a-
Gupanu KpoBb U3 BOPOTHOW M NEYEHOYHbBIX BEH W OCTaBLUYIOCS YacTb NevYeHu AN UccnefoBaHns npoLeccoB
cBOOOAHOPAAMKaNbHOrO  OKUCReHusi.  PesynbTaTbl 00paboTaHbl € MpUMEHEHMEM  Nporpammbl
«STATISTICA 6,0». na BbISBNEHMSA CTATUCTMYECKN 3HAYUMbIX Pa3NMYU MOMyYeHHbIX MoKa3aTenem uc-
nonb3oBanu HenapaMmeTpuyYeckuin Kputepmuin MaHHa-YuTtHu. 3a Kputudeckum ypoBeHb 6bino npuHaTo p<0,05.



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEAUUUHCKUX TEXHOJIOIMU
2020 N4 DOI 10.24411/1609-2163

Pesynbmambi u ux ob6cyxdeHue. Yepes 12 4 nocne onepaumm cBeTocymma 1 bbicTpasi BChbILLKa BO3pac-
Tanu B 1,5 1 1,7 paza COOTBETCTBEHHO, @ CMOHTAHHAas CBETMMOCTb CHDKarnachb B 7 pa3 No CPaBHEHMIO C KOH-
TPONbHBIMK 3Ha4YeHuaAMU. K 7-m cyT nocrneonepaunoHHOro nepuoaa Bce napameTpbl CBOOOAHOpaanKanbHo-
ro OKMcneHus 6binM JOCTOBEPHO CHWDKEHbI. [MHaMMKa CBETOCYMMbI B KPOBU BOPOTHOW M MEYEHOYHbIX BEH
Hocuna cnefyroLnin xapakrtep: ¢ 12 4 nocne onepauumM CBETOCYyMMa LIefNIbHON KPOBWM BOPOTHOW BEHbl CHU-
Xanacb B 2,5 pas, a B Ne4eHOYHbIX Bo3pacTana B 3 pa3a no CpaBHEHUIO C KOHTponeM; yepes 1 cyT nokasa-
Tenb B LIeNbHOW KPOBM BOPOTHOW M MEYEHOYHbIX BEH CHuXanca B 3 n 1,7 pa3 COOTBETCTBEHHO, Ta Xe TEH-
AeHuus bbina BbisiBNeHa 1 Ha 6onee NO3gHUX Cpokax nocrneonepaLnoHHoro nepuoda. 3aknroyeHue. Yepes
12 yacoB nocne npegenbHO AONYCTUMOW pPe3eKkunn neYeHun npoueccsl cCBoO6OAHO-paanKanbHOrO OKUCIEHMUS
B €€ ManoM OCTaTKe XapaKTepuaylTcsi MaccuBHbIM obpa3oBaHneM cBOOOAHbIX paaukanos. K 7-M cyTkam
HabnpgaeTca ncroweHme MEPMEHTOB aHTUOKCMOAHTHOW CUCTEMbI B OCTaBLUEWCS YacTW MeYeHn Ha oHe
HauMHaroLLerocs peMoaenmpoBaHnsi No PubposHomy TuMy.

KntoyeBble croBa: nevyeHb, pe3ekums neyeHyn, cBo6ogHOpagnKanbHOe OKUCIIEHNE, XEMUITIOMUHECLIEH-
ums.

FREE RADICAL OXIDATION AS A LEADING PATHOGENETIC FACTOR OF DAMAGE
TO THE REMAINING PART OF THE LIVER AFTER ATYPICAL ULTIMATE RESECTION

L.O. BARSKAYA, T.P. KHRAMYKH, P.A. ERMOLAEV, A.S. VYALTSIN, S.V. PALYANOV

Omsk State Medical University of the Ministry of Health of the Russian Federation,
Lenin Str., 12, Omsk, 644099, Russia, e-mail: rector@omsk-osma.ru

Abstract. Research purpose was to assess the intensity of free radical oxidation processes in the re-
maining part of the liver at various times of the early postoperative period after its maximum permissible resec-
tion in experiment. Materials and methods. The experiment was performed on 132 white outbred male rats
weighing 190-220 g at the age of 10-12 months. Animals were anesthetized with diethyl ether. 90 of them per-
formed the maximum allowable resection of the liver according to our methodology (the patent of RF Ne
2601160). The control group consisted of 20 anesthetized rats. At 6, 12, and 24 hours, as well as at 1, 3 and 7
days after the operation, blood was taken from the portal and hepatic veins and the rest of the liver to study the
processes of free radical oxidation. The results were processed using the STATISTICA 6.0 program. To identify
statistically significant differences in the obtained indicators, the nonparametric Mann-Whitney test was used.
For the critical level, p<0.05 was taken. Results and discussion. 12 hours after the operation, the light sum
and fast flash increased by 1.5 and 1.7 times, respectively, and the spontaneous luminosity decreased by 7
times in comparison with the control values. By the 7th day of the postoperative period, all parameters of free
radical oxidation were significantly reduced. The dynamics of the light sum in the blood of the portal and hepatic
veins was as follows: - from 12 hours after the operation, the total of the total blood of the portal vein decreased
by 2.5 times, and in the hepatic increased by 3 times compared with the control; after 1 day, the indicator in the
whole blood of the portal and hepatic veins decreased by 3 and 1.7 times, respectively, the same trend was
detected in the later stages of the postoperative period. Conclusion. 12 hours after the maximum permissible
resection of the liver, the processes of free radical oxidation in its small residue are characterized by massive
formation of free radicals. By the 7th day, depletion of enzymes of the antioxidant system in the remaining part
of the liver is observed against the background of the beginning remodeling of the fibrous type.

Keywords: liver, liver resection, free radical oxidation, chemiluminescence.
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CPABHEHUE METONOB OLIEHKW OB bEMA LLEPEBPAJIbHOIO MNOBPEXOEHUA
NMPU ULLEMUYECKOM MH®APKTE MO3IA NO AAHHbIM T2-B3BELLEHHON
MAMHUTHO-PE3OHAHCHOM TOMOIPA®UU U NEP®Y3UOHHON OOQHO®OTOHHOW
3MUCCUOHHOWN KOMMbIOTEPHOWU TOMOIPA®UU C **MTC-TEOKCUMOM

B.H0. YCOB"", B.0. BABMKOB™*", C.N. APOLEBCKW/IN™, A.E. CYXAPEBA', N.l0. EOIMOBA",
M.M. MNOTHWKOB’, 10.B. JIMWMAHOB", O.1. BENNMYEHKO™

"HUU kapduonoauu Tomckozo HUML] PAH, yn. Kueeckasi, . 111A, 2. Tomck, 634012, Poccusi
"HauyuoHanbHbIl Mccrnedosamernbckuli ToMcKUl nonumexHU4ecKull yHugepcumem,
yn. JleHuHa, 0. 43/2, e. Tomck, Poccus, 634028
“"HUU cpapmakonoauu Tomckozo HUML] PAH, yn. CasuHbix, 0. 11, 2. Tomck, 634029, Poccusi
""M3T — TexHonodxu, NeaHbkosckoe w., 0. 3¢5, e. Mockea, 125367, Poccusi
HWW criopma u cnopmueHol meduyuHbl Poccutickoeo 'ocydapcmeeHHo20 YHuUgsepcumema puauyeckol
Kynbmypal, criopma, mosnodexu u mypusma (FOJIN®K), CupeHesnil 6ynbeap, 4. 4, cmp. 1, Mockea,
128132, Poccus

*****

AHHoTauua. Ljenb uccnedoeaHus. IpsiMoe cpaBHEHNE Pe3ynbTaToB KOJIMYECTBEHHbBIX pacyeToB 06b-
eMa NoBpeX4eHUs roffoBHOrO Mo3ra npu UweMm4eckom nHdapkte MeTogaMmm MarHUTHO-PE30HaHCHOW TOMO-
rpacoun 1 nepdys3noHHOW 0aHOMDOTOHHON 3MUCCMOHHOW KOMMblOTEPHON ToMorpadun ¢ 99mTc — rekcame-
TUNNponuneHammHokcumom (%9"Tc — TeokcUMoM), Yy MauMeHTOB C pacnpoCTpPaHEHHbIM aTepOCKIEPO30M,
NepeHecLUNX MWEeMUYeCKUn MHGapKT mosra. Mamepuanbl u MmemoOdsb! uccsiedoeaHusi. 95 NauneHTOB C
OCTPbIMM HapyLUEHWsIMM MO3rOBOro kpoBoobpalleHus 6bino obcrnefoBaHO C MCMONb30BaHMEM MarHWTHO-
pe3oHaHCHOWM Tomorpadumm, n B YaCcTHOCTM B T2-B3BBELUEHHOM pexume, Yy 18 6bina npoBegeHa Takxke of-
HO(POTOHHAs 3MMUCCUOHHAs KOMMblOTEpHasi Tomorpadusi ¢ %mTe-Teokcumowm. lMpeanonaranocb, YTo, Yem
BGnvke K curHany nukeopa curHan oT obnactv noBpexaeHus, KOTOpbIA B criydae 06pas3oBaHMs NIMKBOPHOM
KUCTbl HA MeCcTe MOBPEeXAEeHUs CTaHOBWUTCS pPaBHbIM MMKBOPHOMY. Torga, paccyuTbiBas 9TO COOTHOLUEHME
ONsl BCeX y4acTKOB MOBPEXAEHUS Ha BCEX Cpesax, U YMHOXasi Ha BENWYUHbI MOLWaan UWeMU3NpoOBaHHOIO
pervoHa Ha cpe3ax i U Ha d-TONLWMHY cpe3a, Nnofy4Yyaem BENMYMHY obbema NoBpexaeHus TKaHun mo3ara B 06-
nactTu WHCyNbTa NO AaHHbIM T2-B3BELUEHHOW MarHWTHO-pe3oHaHCcHOW Tomorpadun. O6beM noBpexaeHus
TKaHW Mo3ra no AaHHbIM Nepdy3noHHON 0AHO(OTOHHON SMUCCUOHHOW KOMMbIOTEPHOW ToMOorpadmm moara ¢
99mTc — TeokCMMOM paccuuTbiBancs no metoauke J.Mountz. PaccuntaB 3TOT nokasaTtenb AN BCEro yucna
3NeMeHTOB U306paxeHns B 30He MHCYNbTa Ha cpese i, U YMHOXMB Ha BeNn4uHy obbema anemeHTa nsobpa-
XeHus, nonyyaem BenuumHy obbema nospexgeHns TKaHn Mo3ra Ans AaHHoro Tomocpesa. [lonHasa Benuyu-
Ha obbema NoBpeXaeHNst TKaHW MO3ra sIBNAETCA CYMMOW Mo BCEM TOMOCPE3aM J, Ha KOTOPbIX BU3yanuampy-
eTCs MwemMmnyecKkoe noBpexgeHne rofoBHOro mMosra, BUAMMOE Ha SMUCCUOHHOW TOMOrpaMme, Kak CHUXEH-
Has rnokanbHas akkymynsaums %9mTc — Teokcuma. Pesynbmambi u ux obcyxdeHue. B pesynbtate okasa-
noCb, 4YTO 0OO0BbEM MNOBPEXAEHMS TKAHM MO3ra, MOSMYYEeHHbIW NO AaHHbIM  T2-B3BeweHHoro MPT-
nccnenoBaHusl, ¥ Mo AaHHbIM OAHO(OTOHHOW 3MUCCUMOHHOWN KOMMbIOTEpHOW Tomorpadum ¢ 99mTc — Teokeu-
MOM, BbICOKOAOCTOBEPHO KoppenupyT mexay cobon (r=0.88, p=0.0016). Y nauueHTOB, Yy KOTOpbIX BMO-
CNefcTBUM MPOU3OLLSIO 3HAYMTENBHOE UK MOSTHOE ynyylleHne, o6bemM NoBpeXaeHns TKaHu mo3ara obin <20
cM3. Mpu oGbeme NoBpexaeHUs TkaHn Moara> 25 cM® CyLLeCTBEHHbIN perpecc HapyLeHWn He Obln oTMeYeH
HV B OOHOM Cryyae, a OaWMH NauMeHT CKoH4Yarncs cnycta 4 gHA. 3akmroyeHue. okasaTenn NoBpexaeHus
Mo3ra, Nony4yeHHble MO AAaHHLIM OAHOMOTOHHON SMUCCUMOHHOM KOMMbIOTEPHON ToMorpadum ¢ 99mTe — Teok-
CMMOM W MarHWTHO-pe30HaHCHOW ToMOorpadun Npy NWeMn4eckoMm MHpapKTe, BbICOKOAOCTOBEPHO KOPPEnu-
pytoT Mexay cobov M no-BMAMMOMY SBMSIOTCSH B3aMMO3aMEHSeMbIMU. TeXHUKa KONMMYECTBEHHOW OLEHKU
TSXKECTU MOBPEXAEHUSA rONOBHOIO MO3ra no AaHHbIM T2-B3BELUEHHOW MarHUTHO-pPe3oHaHCHOW Tomorpadum
obrnagaeTt NPOrHOCTUYECKUM 3HAYEHNEM B OTHOLLEHUN MCXOAa ULLIEMMYECKOTO MH(bapKTa Mo3ra.

KnioueBble crnoBa: MWeMUYECKUin MHapKT Mo3ra, KonMdecTBeHHast oueHka, nporHos, OO3KT, 99mTe —
FMMOAO, 99mTc —Teokcum, T2-3selueHHas MPT.
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COMPARISON OF METHODS FOR EVALUATING THE VOLUME OF CEREBRAL INJURY IN ISCHEMIC
BRAIN INFARCTION ACCORDING TO T2-WEIGHTED MAGNETIC RESONANCE TOMOGRAPHY AND
PERFUSION SINGLE PHOTON EMISSION TOMOGRAPHY WITH 99MTC- THEOXIME

W.Yu. USSOV"", V.Yu. BABIKOV™™, S.P. YAROSHEVSKY", A.E. SUHAREVA', |.Yu. EFIMOVA,
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Research Institute of Sports and Sports Medicine of the Russian State University of Physical Culture,
sports, Youth and Tourism, 4, bild. 1, Sirenevy Bld, Moscow, 128132, Russia

*****

Abstract. Research purposeis a direct comparison of the results of quantitative calculations of the
volume of brain damage in ischemic infarction using MRI and perfusion SPECT with 99mTc-
hexamethylpropylenaminxime (99mTc-HMPAO) in patients with extensive atherosclerosic and ischemic
brain infarction. Material and methods. 95 patients with acute cerebral stroke were studied using MRI, and
in particular, in the T2-weighted mode, in 18 patients also a SPECT with 9mTc-HMPAO had been carried
out. It was assumed that, denoting /lig — T2 signal from CSF in CSF region, Inorm-T2 signal in the region of
normal non-ishemic brain, and linsult — T2 signal in the affected ischemic stroke region. The volume of tissue
damage in this area of the brain is greater, the closer to unity the ratio of differences (linsult— Inorm) and
(llig — Inorm), i.e. the closer to the signal of the cerebrospinal fluid signal from the area of damage, which is
evident in the case of formation of CSF cyst at the site of damage becomes equal to liquorous one. Then,
calculating this ratio for all areas of damage on all sections, and multiplying by the values of Si— area of the
ischemic region on sections i and d-thickness of the section, we obtain the volume of brain tissue damage by
MRI, cm3) in the stroke area according to T2-weighted magnetic resonance imaging. The volume of dam-
aged brain tissue according to perfusion single photon emission computed tomography of the brain
with99mTc — Theoxime was calculated by the method of J.Mountz. It suggests that brain damage in this area
is the greater, the greater the difference (Cinsult — Cnorm), where Cinsult — counting of pulses of the accu-
mulation of 99mTc — Teoxym in the area of stroke, Cnorm — counting of pulses the area of the normal intact
brain tissue of the opposite hemisphere. Then for each element of the image, the value of the ratio(Cinsult —
Cnorm)/Cnorm determines the proportion of damaged tissue in it. Calculating this indicator for all Ni — the
number of image elements in the stroke zone on slice i, and multiplying by the value V — the volume of the
image element, we get the value of total volume of damaged tissue by SPECT for this slice. The total values
of total volume of damaged tissue by SPECT are obtained as the sum over all tomography sections i, on
which ischemic brain damage is visualized, visible on the emission tomogram as a reduced local accumula-
tion of 99mTc —Theoxime. Results. The result was that total volume of damaged tissue by MRI and total
volume of damaged tissue by SPECT significantly correlated (r=0.88, p = 0.0016). In patients who later on
experienced significant or complete improvement, the total volume of damaged tissue by MRI was< 20 cm3.
With total volume of damaged tissue by MRI > 25 cm3, no significant regression of abnormalities was ob-
served in any case, and one patient died 4 days later. Conclusion. Indiexes of brain damage obtained from
SPECT data with 99mTc-HMPAO and MRI in ischemic infarction are highly correlated with each other and
appear to be interchangeable. Technique for quantifying the severity of brain damage based on T2-w. MRI
has a prognostic value in relation to the outcome of ischemic brain infarction.

Key words: Ischemic stroke, quantification, prognosis, total volume of damaged tissue single, photon
emission computed tomography (SPECT), 99mTc— HMPAOP, 99mTc —Teoxym, T2-w, magnetic resonance
imaging (MRI).
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COMNOCTABUTENbHbIA AHANU3 BUONTOr'MYECKOW COBMECTUMOCTU METUITAKPUNOBbIX
NONIMMEPOB B COCTABE EA3UCOB CbEMHbIX MNMACTUHOYHbIX MPOTE30B U CNU3UCTON
NMPOTE3HOIO JIOXA NMPU KOPPEKLIUM YACTUYHOW BTOPUYHOWU ABEHTUU: LUTUNONMYECKASA
KAPTUHA, OPUEHTALIUA HA KTIMHUYECKYIO 3PDEKTUBHOCTb

K.M. HUKOIOCAHAH, E.A. LYKAHOBA, A.H. MOPO3O0B, lN.A. NMOMNoB

®edeparbHoe 2ocydapcmeeHHoe brodxemHoe yupexdeHue «BopoHexckuli 2ocydapcmeeHHbIl
MeduyuHckul yHusepcumem umeHu H.H. bypdeHko» MuHucmepcmea 30pagooxpaHeHust
Poccutickol ®edepauyuu, yn. Cmyderdeckas, 0. 10, e. Boponex, 394036, Poccus,
mern.: +7 (473) 252-52-67, e-mail: mfsurgery@mail.ru

AHHOTaumAa. B cratbe npeactaBneHbl AaHHbIe OPUTMHAaNbLHOMO MCCNEeAoBaHMsS MO CpaBHUTENbHOW
OLeHke BUOoNorMyeckon COBMECTMMOCTU Tpex anbTepHaTMBHbLIX APYr APYry npenapaToB MEeTUIakpuIioBoro
nonumepa — «GC», «3M-Espe», «DTOpakc» — MCNONb3yeMbIX B KadecTBe Martepumana 6asvcoB CbeMHbIX
NNacTUHOYHbLIX NPOTE30B MPU KOPPEKUMM YaCTUYHOW BTOPMYHOW adeHTUW, MO OTHOLUEHWUKD K CIU3MCTON
opmMmupytoLLerocsi NpoTe3Horo noxa. Ljenb uccnedoeaHusi — B YCINOBUSIX KOPPEKLUUN YaCTUYHON BTOPUY-
HOW adeHTUM NPOM3BECTM ONTUMU3ALMIO BbIBOpa MeTUNakpMnoBbiX NONMMEPOB B KayecTBe matepuana 6a-
3MCOB CbEMHbIX MAACTUHOYHbLIX MPOTE30B HA OCHOBE yyeTa LUMTONOrMYEecKnx napameTpoB Buonornyeckomn
COBMECTMMOCTM CO CRIM3NCTOW NPOTE3HOro NloXa C OpMeHTauMen Ha KIMHUYECKY0 3deKTMBHOCTb MpoTe-
3upoBaHus. Mamepuanbi uccnedogaHus: 1) NnauMeHTbl C YaCTUYHOW BTOPUYHOWN afleHTMewn; 2) MeTunakpu-
noeble nonumepbl « GC», «3M-Espe» n «dTopakc» (3 koHTpacTHble rpynnbl). Memodb! uccnedoeaHus: 1)
LMTONOrMyeckas oueHKa BocnanuTernbHbIX Y TOKCMKO-annepruyeckmx peakumn co CTOPOHbI CrM3ncTomn (mo-
Ka3aTenu — KreTkn paccacbiBaHWUsS UHOPOAHbIX Tern, 903nHOMUIbI, HeUTpodunbl, ypoBeHb dnbpobnactuye-
CKOM MHUNbTpaumMn), 2) KNnnHMYeckas oueHka 3MEKTUBHOCTU NPOTE3MPOBaHUSA (MokasaTenu — Konuye-
CTBO OCMOXHEHWI, ANUTENbHOCTb aganTUBHOMO nepuoaa), 3) ctaTtucTMdeckue MeToAbl aHanu3a pesynbra-
TOB (OUEHKa pacrnpefeneHns 3Ha4yeHun uccrnegyemMblx nokasaTenen, oueHKka YpOBHS CTaTUCTMYECKOW 3Ha-
YMMOCTWN MEXTPYNMOoBbIX pasnuuuii). Pesynbmamebi u ux obcyxdeHue. BbisBNeHO pasnMyHoe COCTOsiHWME
OLEHVBaeMbIX LUTONOMMYECKMX NoKasaTenen bMonormyeckon COBMECTUMOCTM M3y4aeMbIX METUNAKPUIIOBbIX
nonMmepoB CO CIM3UCTON NpOTe3HOoro noxa. Hanbonee GnaronpuatHaa kapTuHa Obina BbiBAEHa Npu uc-
nonb3oBaHun nonumepa « GC», HaumeHee BnaronpusaTHaa — nonuMmepa «PTopakc», nonumep «3M-Espe»
3aHMMaeT «MNPOMEXYTOYHOE» NOoMoXKeHMe. AHaNOrMYHble MEeXrpynnoBble pasnuynsa BbiSBNEHbl MO Mokasa-
TEeNnsM KIuHM4ecKon 3deKTMBHOCTM NPOoTe3MpoBaHus. BbiABNeHHbIe pasnnMunMa MMenu BbICOKUA YpOBEHb
CTaTUCTMYECKON 3HAYMMOCTU. 3aksroyeHue. [onyyeHHble pe3ynbTaThl NPUMEHEHUs nNpeanaraemoro LuTo-
FIOrMYECKOro KOMMIIeKca OLUeHKM BMonormvyeckon COBMECTMMOCTW B CUCTEME «MOMMMEpPHbI matepuan —
cnm3ucTasi (hopMUpYIOLLErOCa NMPOTE3HOMO foXa» NPeACTaBUN BO3MOXHOCTb ONTUMMU3aL MK Bbibopa npe-
napaTta KOHKpeTHOro nonvMmMepa B kayecTBe matepuana 6asnca CbeMHbIX NNACTUHOYHbIX MPOTE30B B Lensx
KOPPEKLUN YaCTUYHOW BTOPUYHOM ageHTuW. OTO NoATBEPANIOCE NOKa3aTensaMmn KNMHUYeCckon apdeKkTMBHO-
CTW NPOTE3MPOBAHNS — KONMTMYECTBOM OCIOXHEHUI U ANMTENbHOCTBIO ad4anTUBHOMO Nnepuoaa.

KnioyeBble cnoBa: YacTuyHas BTOPUYHAsA adeHTus, NpoTe3npoBaHue, nonmmeTunakpunaTel, Cnuau-
cTasd NPOTe3HOro fioxa, bruonornyeckass COBMECTUMOCTb.

COMPARATIVE ANALYSIS OF BIOLOGICAL COMPATIBILITY OF METHYLACRYL POLYMERS IN THE
COMPOSITION OF BASES OF REMOVABLE PLATE PROSTHESES AND MUCOSIS OF THE
PROSTHETIC BED IN CORRECTION OF PARTIAL SECONDARY ADENTIA: CYTOLOGICAL PICTURE,
ORIENTATION ON CLINICAL EFFICIENCY

K.M. NIKOGOSYAN, A.N. MOROZOQOV, E.A. ZUKANOVA, P.A. POPOV

The Federal State Budgetary Institution «Voronezh State Medical University named after N.N. Burdenko»,
of the Ministry of Health of the Russian Federation, Studencheskaya Str., 10, Voronezh city, 394036, Russia,
tel.: +7 (473) 252-52-67, e-mail: mfsurgery@mail.ru

Abstract. The article presents the data of the original study of the comparative assessment of the biologi-
cal compatibility of three alternative to each other methyl acrylic polymer preparations — «GC», «3M-Espe»,
«Ftorax» — used as a material of the of removable plate protheses bases for the correction of partial secondary
adentia, in relation to mucous membrane of the forming prosthetics impression area. The research purpose is
to optimize the choice of methyl acrylic polymers as a base material for removable plate prostheses under con-
ditions of partial secondary adentia correction based on taking into account the cytological parameters of bio-
logical compatibility with the mucous membrane of the prosthetic bed with a focus on the clinical effectiveness
of prosthetics. Research materials: 1) patients with partial secondary adentia; 2) methyl acrylic polymers
«GC», «3M-Espe» and «Ftorax» (3 contrast groups). Research methods: 1) cytological evaluation of inflam-
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matory and toxicoallergic reactions of the mucous membrane (indicators — the cells of resorption of the foreign
bodies, eosinophils, neutrophils, level of fibroblastic infiltration), 2) clinical evaluation of the effectiveness of
prosthetics (indicators - the quantity of complications, the timing of the adaptive period), 3) statistical methods
of results analyzing (evaluation of the research indicators values distribution, evaluation of the level of statistical
significance of intergroup differences). Results. A different status of the assessed cytological indicators of the
biological compatibility of the studied methyl acrylic polymers with the mucous membrane of the prosthetics
impression area was revealed. The most favorable status was revealed when using the «GC» polymer, the
least favorable - the «Ftorax» polymer, the «3M-Espe» polymer occupied an «intermediate» position. Analogi-
cal intergroup differences were found by the indicators of prosthetics clinical effectiveness. The revealed differ-
ences had a high level of statistical significance. Conclusion. The obtained results of the application of the
proposed cytological complex of assessing biological compatibility in the system «polymer material — mucous
membrane of the emerging prothetics impression area» presented the possibility of optimizing the choice of a
preparation of a concrete polymer as a base material for removable plate prostheses at the partial secondary
adentia correction. This was confirmed by the indicators of the prosthetics clinical effectiveness — the quantity
of complications and the timing of the adaptive period.

Keywords: partial secondary adentia, prosthetics, polymethylacrylates, mucous membrane of the pros-
thetics impression area, biological compatibility.
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BIIMAHME BUOCOBMECTUMOCTU CKA®®OJ1A0B U3 NMOJIMKAMNPOJIAKTOHA U BATEPUTA HA
ANHAMUKY MAPKEPOB PEMOLENIMPOBAHNA KOCTHOU TKAHU

AH. N"BAHOB, 10.A. YABPVNKOBA, N.A. HOPKWH

HUW mpasmamornozauu, opmoneduu u Heldpoxupypauu ®F60Y BO Capamosckul MY
um B.U. Pasymoeckoeo MuH3adpasa Poccuu, yn. um. H.I". YepHbiwesckoeo, 0. 148, . Capamos, 410002,
Poccus, e-mail: lex558452@gmail.com

AHHoTauma. Lenb uccnedogaHusi — n3dyvyeHne AMHaAMUKN MapKepOoB PEMOAENMPOBAHUSA KOCTHOM TKaHU
npu mMnnaHTauumn B gedekt 6eapeHHON KOCTU y KpbiC ckadhdongos M3 NonuvkanporaktoHa u BaTepuTta B
CpaBHEeHWM C MaTpuuamu, He obnagarwmummn GuocoBmectTumocTbtlo. Mamepuansl u MemoOdbi uccriedosa-
Hus. VIMNnaHTauMoHHble TecTbl B Aedekt 6eapeHHo KocTM HeBMOCOBMECTUMbIX ckadbdongoB ¢ nunono-
nucaxapugamu 6aktepuii n ckadongoB 13 NOnMKanponakToHa U BaTepuTa BbINOMHEHbl HA 53 6enbix Kpbl-
cax. OnpegeneHve KOHLEHTpPaLMM B KPOBU 3KCNEPUMEHTANbHBIX XXMBOTHbLIX MapkepoB BOCNaneHus u KocT-
HOro meTtabonuama, BKMOYasi MOHOLUTAPHbBIN XEMOATTPaKTaHTHbIN 6enok-1, CKNepoCcTUH, OCcTeoKanbLUMH U
C-KoHUeBble TenonenTnaoB KonnareHa / Tmna n akTMBHOCTb TapTpaTpPe3NCTEHTHOM Kncnon gocdartasbl-5b,
OCYLLECTBMAMNOCH C MOMOLLbI0O UMMYHO(EPMEHTHOIO M MYMbTUMMNEKCHOrO aHanu3a. Pe3ysibmambl U ux
o6c¢cyxdeHue. BMOCOBMECTUMOCTb MMMMAHTUPYEMbIX B KOCTHYHO TKaHb ckaddongoB okasblBaeT BblpaXKeH-
HOe BNUSHME Ha Mpouecchl OCTeobnacTo- U OCTeoKNacToreHesa, onpeaensas pereHepaTopHbIA noTeHuman
ckacpdongos. OTcyTcTBUE BUOCOBMECTUMOCTU ckadhponaoB Npu umninaHTaumm B aedekt 6egpeHHON KOCTu
COMpPOBOXOAeTCA TOPMOXEHWeM ocTeobnacrtoreHesa 3a cuyeT BbIpaboOTKM ocTeouMTamMu CKMEepPOCTuMHA, a
TaKkKe aKkTMBaLMEN OCTeOoKnacToreHesa n pe3opbumen KonmnareHoBbIX BOMOKOH KOCTHOW TKaHu. MMmnnaHTa-
uns ckadbdongoB M3 NonvkanposiakToHa U BaTepuTa B aedekt 6egpeHHON KOCTU He COMPOBOXAAETCH Bbl-
paXeHHOW BOCManNUTENbHON peakumen, CTUMyNMpyeT akTUBHOCTb 0CTeobnacToB, YTO MNO3BONSAET BblAENUTb
Y HUX OCTEOVMHAYKTMBHBbIA 3dhdeKkT. AKTUBALMS OCTEOKNacTOB Ha paHHMX aTanax nocne uMmnnaHTaumm
ckadhcpongoB M3 NonmMkanposiakToHa u Bateputa B AedeKkT 6e4peHHON KOCTU HE COMPOBOXAAETCS pe3opb-
LUMeln KomnnareHoBbIX BOFIOKOH KOCTHOW TKaHM M OByCroBneHa pemMoaenvMpoBaHUMeM MUHepanbHOW cocTaB-
nawowen matpuubl. 3akmroyeHue. OCTEONHOYKTUBHbIE CBOMCTBA ckadhdonaosB M3 NonvkanponakroHa u Ba-
TepuTa OTKPbIBAKOT HOBbIE NEPCNeKTUBLI X NMPUMEHEHUS B pereHepaTMBHOM MeAuUMHE C Uenblo CTUMYS-
LUK penapaTUBHbIX NPOLECCOB KOCTHOW TKaHW Yy NaLMeHTOB TpaBMaTonoro-opToneamnyeckoro npouns.

KnroueBble cnoBa: ckaddonapl, pereHepaunsi KOCTHON TKaHW, MapKepbl KOCTHOrO MeTabonunsma.
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THE EFFECT OF POLYCAPROLACTONE AND VATERITE SCAFFOLD BIOCOMPATIBILITY
ON THE DYNAMICS OF BONE TURNOVER MARKERS

A.N. IVANOV, YU.A. CHIBRIKOVA, I.A. NORKIN

Scientific Research Institute of Traumatology, Orthopedics and Neurosurqery, Federal State Budgetary
Educational Institution of Higher Education Saratov State Medical University named after V.l. Razumovsky,
Russian Federation Ministry of Healthcare, N.G. Chernyshevsky Str., 148, Saratov, 410002, Russia, email:

lex558452@gmail.com

Abstract. The research purpose. The article presents data on the dynamics of bone turnover markers
at the implantations of polycaprolactone and vaterite scaffolds in the femur defects of rats as compared to
bioincompatible matrixes. Material and methods. We implanted bioincompatible scaffolds containing bacte-
ria lipopolysaccharides as well as polycaprolactone and vaterite scaffolds in the femur defects of white rats.
The inflammation and bone turnover marker contents were found with ELISA and multiplex assay. Results
and discussion. The biocompatibility of the scaffolds implanted in bone tissue had a prominent effect on
osteoblasto- and osteoclastogenesis defining the regenerative potential of the scaffolds. The absence of
scaffold biocompatibility at implantations in the femur defects was followed by osteoblastogenesis inhibition
due to sclerostin produced by osteocytes as well as osteoclastogenesis and resorption of bone tissue colla-
gen fibers. No obvious inflammation response was observed at polycaprolactone and vaterite scaffold im-
plantations in the femur defects but stimulation of osteoblast activity suggesting their osteoinductive effect.
There were no signs of resorption of bone tissue collagen fibers along with osteoclast activation soon after
polycaprolactone and vaterite scaffold implantations into the femur defects. It was conditioned with the re-
modeling of matrix mineral component. Conclusion. The osteoinductive properties of polycaprolactone and
vaterite scaffolds revealed new testing opportunities for their further application in regenerative medicine
aimed at stimulation of bone tissue reparative processes in trauma and orthopedics patients.

Keywords: scaffolds, bone tissue regeneration, bone metabolism markers.
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WCCNEOQOBAHUE OENCTBUA MATHUTHbIX NMUMOCOM, HAIPY)XEHHbIX PYBOMULIMHOM,
HA OJUHAMUKY POCTA KAPLUMHOMbI JIbIOUC Y MbILLEWN

H.A. MAPHAYTOB, J1.X. KOMNCCAPOBA, B.H. EPOXVH, B.A. CEMEHOB,
A.B. EJT®NMOB, A.H. TOJIOLLAINOB

OMBYH UhHemumym buoxumudeckol ¢husuku um. H.M. OmaHyansa Pocculickoli akademuu Hayk,
yn. KocbleuHa, 0. 4, 2. Mocksa, 119334, Poccusi

AHHoTauma. Ocobbli MHTepec ONA COBPEMEHHOW XMMUOTepanuu NpeacTaBnsieT HanpaefeHHas [o-
CTaBKa NEeKapCTBEHHbIX CPeACTB C MUCMONb30BaHMEM MarHUTOynpaBnaemMbiX HOCUTENEN Ha OCHOBE MarHuT-
HbIX HaHoyacTuu. Lesib ucciiedoeaHusi — paspaboTka MeToaa NonyvyeHUs MagHUMmMHbIX JIUOCOM Ha OCHOBE
HaHo4Yacmuy, MazHemuma, HarpyXeHHblX pyOOMULIMHOM WM MpOBEAEHNE CPaBHUTENBHOM OLEHKM NMPOTUBO-
ONyXONeBOro AENCTBUS pasnnyHbIX popM pyboMMUUHA HA AMHAMWKY pOCTa CONMOHOM ONyXonu (kapuvMHoma
Jlblonc) y Mbilen Npy BO3AENCTBMM Ha 0b6nacTb OMyXony BHELUHEN0 MarHUTHOMO MO U B €ro OTCYTCTBUM.
Mamepuansl u Memodbi uccnedoeaHusi. HaHoyacTuubl MarHeTMTa ObINM CUHTE3NPOBAHLI NyTEM TepMU-
YECKOro pasroXeHus aueTunaueToHaTa Xenesa B TpUITUNEHrnukone. MarHUTHble NUMNOCOMBI, Harpy>XeH-
Hble pybOMULMHOM, BbIiNM NONy4YeHbl Ha OCHOBE MeToda permgpaTauum TOHKUX NUNUOHbIX NNeHokK. Bkrode-
HMEe HaHo4YacTuL MarHetTuta u pydboMuumHa B NUNOCOMbI ONpeaensanmM metogaMmm atoMHOW agcopOLMOHHON
CMEKTPOCKONUU 1 CNekTpodOoTOMETPUU, COOTBETCTBEHHO. ViccnenoBaHne npomuegooryxonegol 3¢hchekmus-
HOCMU NPoBOAUNUCE Ha Mblwax nuHun C57BI/6, ¢ nepesuton kapyuHomol Jlstouc. Pesynbmambl u ux
o6c¢cyxodeHue. Pa3paboTaH MeTo NOSNy4YEHUS MArHUTHBIX JIMNOCOM, Harpy>XeHHbIX pyOOMULIMHOM, Ha OCHO-
BE HaHo4yacTul marHeTuta. BkniovyeHne HaHovacTul, MarHeTMTa u pybomMuumnHa B MarHUTHbIE JIMMOCOMbI CO-
ctaBunu: 23,3+3,0% u 24,8+3,4%, cooTBETCTBEHHO. BriepBble nokasaHo, YTO NPOTUBOOMNYXOneBas Tepanus
npy UCNOMb30BaHWM, MarHUTONMNOCOManbHOro pybomMuumHa ¢ BO3OENCTBUMEM Ha 061acTb OMyXONv BHELUHE-
ro mariuTtHoro nons (600 mTn) B TeyeHme 1 yaca NpMBOAMT K BonbLUEMY TOPMOXEHMIO pOCTa ONyXonn, YeMm
B Cny4ae npuvMeHeHuWs BOOHOro pacTteopa pybomuumMHa u MarHUTONUNOCOMarnbHOro pybomuunHa 6e3 Bos-
OENCTBMUS MarHMTHoro nong. MakcumanbHbI MHOEKC TOPMOXEHUs pocTa onyxonu coctaenset: 34,2%,
40,5%, 49,1%, Ans MbilWen, Tepanusa KOTOPbIX OCYLLECTBMANACh BOAHBIM PacTBOPOM pyGOMULMHAE, MarHuT-
HbIMW FIMNOCOMaMM, Harpy>XeHHbIMU pyBOMULIMHOM, B OTCYTCTBUU U B MPUCYTCTBUM BHELLUHErO MarHUTHOMO
nomns COOTBETCTBEHHO. 3aksrodeHue. Takum obpa3om, NomnyyYeHHble pe3ynbTaThl CBMOETENLCTBYET O MNep-
CMEKTUBHOCTU UCCMeAOBaHUN NO MCMOMNb30BAHMI0 MarHUTHbLIX MMOCOM B KayeCTBE MarHUTOynpaBnsieMbliX
HOoCcUTENen Ans HanpaBNeHHOW O0CTaBkM pyOOMULIMHA M OPYrMX MPOTUBOPAKOBLIX MpenapaTos.

KnrouyeBble cnoBa: MarHUTHbIE NUMOCOMbI, HAHOYACTULbI MarHeTuTa, MarHuToynpaBsnsemMble HocuTe-
NN, HanpaeneHHasi 4OCTaBka, XMMmmuotepanusi, pydboMuLmMH, KapumHoMma JIblouc y Mblllen, MHOAEKC TOPMOXe-
HUS pOCTa OMyXOSu.
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INVESTIGATING THE ACTION OF MAGNETIC LIPOSOMES LOADED WITH RUBOMYCIN
ON THE DYNAMICS OF LEWIS CARCINOMA GROWTH IN MICE

N.A. MARNAUTOV, L.Kh. KOMISSAROVA, V.N. EROHIN, V.A. SEMENOQOV, A.B. ELFIMOV,
AN. GOLOSHCHAPQOV

Institute of Biochemical Physics of the Russian Academy of Sciences,
Kosygin Str., 4, Moscow, 119334, Russia

Abstract. Of special interest for modern chemotherapy is targeted drug deliver with the use of magnetic-
operated carriers based on magnetic nanoparticles. The research purpose is to work out the method of ob-
taining magnetic liposomes on the basis of magnetite nanoparticles loaded with rubomycin and comparative
evaluating of rubomycin action on different forms of the dynamics of Lewis carcinoma growth in mice under
the action on the tumor of an external magnetic field and its absence. Materials and methods: The nano-
particles were synthesized by thermal decomposing of iron (lll) acetylacetonate in triethylene glycol. Magnet-
ic liposomes loaded with rubomycin were obtained on the basis of the rehydration method of thin lipid films.
Inclusions of the magnetite nanoparticles and rubomycin into the liposomes have been determined by the
methods of atomic adsorption spectroscopy and spectrophotometry, accordingly. The research of the anti-
tumor effectiveness was carried out on C57BI/6 mice, with a transplanted Lewis carcinoma. Results: The
method of obtaining magnetic liposomes loaded with rubomycin has been worked out. Inclusions of the
magnetite nanoparticles and rubomycin into the magnetic liposomes were 23.3+3.0% and 24.8+3.4%, ac-
cordingly. It has been shown for the first time that the therapy with using of magnetic liposomes loaded with
rubomycin under the action on the tumor of an external magnetic field of 600 mTI induction during 1 hour led
to more regression of the tumor growth than the therapy of using a water solution of rubomycin and magnito-
liposomal rubomycin without the action of the external magnetic field. The maximal regression index of the
tumor growth are equals: 34.2%, 40.5%, 49.1% for the mice the therapy of which was carried out by the wa-
ter solution of rubomycin and hydrosol of the magnetic liposomes loaded with rubomycin in absence and in
presence of the external magnetic field, accordingly. Conclusion. The results have shown investigation pro-
spects of using the obtained magnetic liposomes as magnetic-operated carriers for targeted delivery of
rubomycin and other anti-cancer preparations.

Keywords: magnetic liposomes, magnetite nanoparticles, magnetic-operated carriers, targeted delivery,
chemotherapy, rubomycin, Lewis carcinoma in mice, regression index of the tumor growth.
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BIMUAHUE UMMNNAHTALIUM B BOJIbLUEBEPLIOBYIO KOCTb NTMAPOKCUITANATUTA U
NEPOPAIbHOIO BBEOEHUA NPENAPATOB KANbLWA HA CTPYKTYPHOE
COCTOAHME NPOKCUMAJIbHOIO INMMPU3APHOIO XPALLA NIIEYEBOU KOCTU
(axcnepumeHTanbHoe uccnenoBaHue)

AJl. KOYbAH’, B.W. TY3VH™, B.H. MOPO30B™, E.H. MOPO30BA™

TEY3 «Cmapuukasi LIPB», yn. KommyHucmudeckasi, 0. 41,
e. Cmapuuya, Teepckasi obnacmsb, 171361, Poccus, e-mail: starcrb@rambler.ru
“T'Y JTIHP «[ly2aHckuli 2ocyO0apcmeeHHbIl MeduuyuHCcKuUl yHusepcumem umeHu Cesmumens Jlykuy,
yn. 50 nem O6opoHs! Jly2aHcka, . 1e, a. JlyeaHck, 91045, JlyzaHckasi HapodHasi Pecriybnuka,
e-mail: kanclgmu@mail.ru
“OrAOY BO «beneopodckull eocydapcmeeHHbIl HauuoHabHbIl uccriedosamernbCKull yHugepcumemy,
yn. [No6eodkl, 0. 85, 2. beneopod, 308015, Poccus, e-mail: Info@bsu.edu.ru

AHHOoTauus. Lenb uccnedosaHuss — N3y4nUTb CTPYKTYPY MNPOKCUMAaNbHOIMO anndu3apHoro xpsuia nne-
YyeBOW KOCTW Mnocne nnactuku gedekrta donbluedepLoBbix KocTen kepamuyeckum matepuanom OK-015 u
obocHoBaTb BO3MOXHOCTU KoppeKkuun «buommHom MK» HapylieHun ero doyHkumn. Mamepuanbsl u Memo-
Obl uccriedogaHusi. dKCNepuMeHT nocTtasfieH Ha 168 camuax nabopaTopHbIX KPbIC, UMEKLLMNX UCXOOHYIO
mMaccy Tena ot 135 no 145 r: A-rpynna — KOHTpPorib, B B-rpynne nepdopupoBanu 6onbluebepLoBble KOCTU, B
roynne B — nponsBoannu nnactuky aedekta matepnanom OK-015. B '-rpynne nocne onepauum NnpuMeHsanm
«BrnommH MK» BHYTpwXenyngo4Ho yepes 30HA B Ao3vpoBke 90 Mmr/Kr/cyTkn. Pesynbmambl U ux obcyxoe-
Hue. MNepdopaumnsa 6onblLebepLoBbIX KOCTEN COMPOBOXKAANach CY)XXEHMEM 30Hbl OCTEOreHesa, a Takke no-
HUXXEHWEM O05N NepBUYHON rPYOOBOSTOKHUCTOW KOCTHOM TKaHW U KonndecTsBa ocTeobnacToB B HEM C MaKcu-
ManbHbIMW OTKINOHEHUAMU K cpoKy B 30 cyTOK mocrne uMmnnaHTupoBaHusa. MiMnnaHTMpoBaHue maTtepuana
OK-015 conpoBoxaanacb Ao 30 cyToOK ycyryorieHMem BbIABIIEHHbIX OTKMOHEHUN, B Ooriee no3gHue Cpoku
BOCCTaHOBMNEHME CTPYKTYPbl anndusapHoro xpsiLia npouncxoauT obictpee. Npu BHYyTpMXenyoo4YHoMm BBede-
HUM «brnommHa MK» ocTeoreHHasa 30Ha pacLuMpunach Nno CPaBHEHUI CO 3HaAYeHusiMK rpynnbl B — ¢ 15 no
60 cyTkn Ha 6,08%., 9,24% wn 4,57%, nonsa nepBu4HON crioHrno3bl K 15 n 30 cytkam — Ha 4,83% un 6,49%, a
konu4yectBo octeobnactoB K 30 cyTkaMm — Ha 5,50%. 3aknroyeHue. BeegeHne «brnommHa MK» npu umnnan-
Tauuu B 6onbluebepuoBble kocTn maTtepmnana OK-015 conpoBoxaaeTca BOCCTaHOBNEHMEM KOcTeobpasoBa-
TENbHOW aKTMBHOCTM MPOKCUMArbHbIX 3NUMU3apHbIX XPSLWen nnevyeBbiX KOCTEeW, MpPeuMMyLLEeCTBEHHO, C
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15 no 30 cyTkM nocne onepawlun.
KniouyeBble cnoBa: KPbICbl, KOCTHbIM AedeKT, rmapokcunanatut, anndusapHbin Xpsll, npenaparbl

KanbLms.

EFFECT OF IMPLANTATION OF HYDROXYLAPATITE INTO THE TIBIA AND ORAL ADMINISTRATION
OF CALCIUM DRUGS ON THE STRUCTURAL STATE OF THE PROXIMAL EPIPHYSEAL CARTILAGE
OF THE HUMERUS

A.L. KOCHYAN", V.I. LUZIN™, V.N. MOROZOV™, E.N. MOROZOVA™

"SBHI Staritskaya CDH, Kommunisticheskava Str., 41, Staritsa, Tver region, 171361, Russia
“SE LPR Saint Luka Lugansk State Medical University,
50 let Oborony Luganska Sq., 1q, Lugansk, 91045, Lugansk People's Republic
"FSAEI HI «Belgorod National Research University», Pobedy Str., 85, Belgorod, 308015, Russia

Abstract. The research purpose was to investigate the structure of the proximal epiphyseal cartilage of
the humeral bone of white rats after implantation of the OK-015 material into the tibia and to consider correc-
tion of alterations with the dietary supplement “Biomin MK”. Materials and methods. The study involved 168
white male rats weighing 135-145 g: group A - control, group b - animals with fracture modeled perforation;
group B - OK-015 material was implanted into the perforation in tibia of animals, group I - animals received
dietary supplement "Biomin MK" intragastrically at a dose of 90 mg/kg/day after application of perforation.
Results and discussion. The application of a perforation in the tibia was accompanied by a narrowing of
the osteogenic zone, as well as primary spongiosa and the osteoblasts amounts in it with maximum altera-
tions by the 30t days of experiment. The implantation of the OK-015 material was accompanied by the ag-
gravation of the alterations up to 30t days, but the restoration of the structure of the epiphyseal cartilage was
faster after 30 days. The width of the osteogenic zone was greater than the values of the group B from 15t
to 60" days by 6.08%, 9.24% and 4.57%, the primary spongiosa amount by 15t and 30t days - by 4.83%
and 6,49%, and the osteoblasts amount by 30t day - by 5.50% in group with intragastric administration of
"Biomin MK". Conclusion. The administration of "Biomin MK" after implantation of the OK-015 material into
the tibia is accompanied by the restoration of the bone formation activity of the proximal epiphyseal cartilage
of the humerar bone mainly from 15t to 30t days after the fracture development.

Keywords: rats, bone defect, hydroxylapatite, epiphyseal cartilage, calcium drugs.
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COBPEMEHHbIE OPFAHOCOXPAHAIOLWME METOAbI NEYEHUA ACENTUYECKOIO
HEKPO3A rofioBKM BEOPEHHOU KOCTH

A.H. MEXOB, B.®. KABAKOB, C.H. KOJIBAXOBA

@IBY NocydapcmeeHHbIl Hay4HbIl ueHmp ¢hedeparibHbili MeOuUUHCKUU buogusudeckul yeHmp uMeHuU
A.U. BypHassiHa, yn. XKusonucHasi, 8. 46, cmp. 8, 2. Mockea, 123098, Poccus

AHHOTaumA. AcenTuyecKkMin HEKPO3 ronoBku BeapeHHON KOCTU ogHa U3 Hanbonee CnoXHbIX Ans nede-
HMSA (DOpM OCTeoapTpo3a, NopaxaroLas NpenMyLLecTBeHHO Noaen TpygocnocobHoro Bo3pacTta. Mpu oTcyT-
ctBum nevenns B 70-80% cnyyaeB 3abonesaHne nporpeccupyet 1 NPUBOAMT K uHBanuamsauun. PaHHss
AMarHoCTVKa U rnevyeHne ABNATCA KIMOYOM K COXpaHeHuto cycTtasa. B ctaTbe npeacTaBneHsl nutepaTypHble
AaHHble 0 Hambonee akTyarnbHbIX HA CErOAHAWHNA AeHb OPraHOCOXPaHSOLWNX MeToAax XMPYpPruyeckoro u
HEeXMpPYpPruyeckoro nevYeHns acenTm4eckoro Hekpo3sa ronoskn 6eapeHHon KoCcTu 1 nx apdekTnBHoCTU. bbino
npoaHanuManpoBaHo 27 nybnukauuin n3 oTe4ecTBEHHbIX 1 3apybexHbIx n3gaHui. Nomck npoBoanncs B anek-
TPOHHbIX Bubnuotekax: e-library u PubMed, cyberleninka. Bbinu BbiiBNeHbl cneayowne 3akOHOMEPHOCTMU.
BesonepauunoHHble MeToabl NokasaHbl npu | 1 |l peHTreHonornyecknx ctagusax acenTuyeckoro Hekposa. Ha
NO34HMX CTagausiX NPUMEHeHWe TOTanbHOro dHOOMPOTE3MPOBAHUSA OCTaeTCs NpakTuyeckn besanbTepHaTMB-
HblM mMeTogoM. MccrnegoBaHus, onvcbiBaowme 3dEKTUBHOCTL 060MX MOAXOA0B (XMPYPrUYECKUIn N HEXU-
pypruyeckunin) conocTaBumbl NO YPOBHIO AOKa3aTernbHOCTU. BbiCOkas CTOMMOCTb M TEXHMYECKas CNOXHOCTb
orpaHu4MBaeT NpPUMeHeHNe XMpypruyeckoro neveHns. Hu oamH 3 ncnonb3yemblx B HacTosLWee BpeMsa Me-
TogoB 6e30MepaunoHHOrO NeYeHns He ABNSIeTCA YHUBEpCanbHbIM. BonbLUMHCTBO nccnegoBaTenen cxogdar-
Csl BO MHEHMM 0 HEOBXOOUMOCTM KOMMIIEKCHOrO noaxoaa.

KnioyeBble cnoBa: acenTU4ecknii HeKpo3, TazobeapeHHbIN CycTaB, MeToAdbl NTEYEHNUS.
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MODERN ORGAN-PRESERVING METHODS IN TREATMENT OF ASEPTIC NECROSIS
OF THE FEMORAL HEAD

AN. MEZHOV, V.F. KAZAKOV, S.N. KOLBAKHOVA

State Research Center Burnasyan Federal Medical Biophysical Center of Federal Medical Biological
Agency, Pictorial street, 46, p. 8, Moscow, 123098, Russia

Abstract. Aseptic necrosis of the femoral head is one of the most difficult forms of osteoarthrosis to
treat, affecting mainly people of working age. If untreated, in 70-80% of cases, the disease progresses and
leads to disability. Early diagnosis and treatment are keys to maintaining the joint. The article presents
literature data on the most relevant organ-preserving methods of surgical and non-surgical treatment of
aseptic necrosis of the femoral head and their effectiveness. 26 publications from domestic and foreign
publications were analyzed. The search was conducted in electronic libraries: e-library, PubMed,
cyberleninka. We have identified the following patterns. Non-surgical methods are indicated for stages | and
Il of aseptic necrosis. In the later stages, the use of total arthroplasty remains a virtually non-alternative
method. Studies describing the effectiveness of both approaches (surgical and non-surgical) are comparable
in level of evidence. The high cost and technical complexity limits the use of surgical treatment. None of the
currently used methods of non-surgical treatment is universal. Most researchers agree on the need for an
integrated approach.

Keywords: aseptic necrosis of the femoral head; hip joint; treatment.
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BEPOATHbLIE MEXAHU3Mbl U3BMEHEHUA YPOBHA SHOOP®UHOB B NITASME KPOBU
NPU ANEKTPOMATHUTHOM TEPANEBTUYECKOM BO3OENCTBUU HA TONTOBHOU MO3rI
(0630p NUuTEpaTypbI)

E.B. TONOBOPOOLKO

®edeparnbHoe 2ocydapcmeeHHoe b6rodxemHoe yupexoeHue «[ocydapcmeeHHbIU HayYHbIU UeHMpP
Poccutickol ®edepayuu — ®edeparnbHbil MeduyuHckul buogusudeckuli yeHmp umeHu A.U. BypHassHa»
(OrbY rHY oMBL um. A.U. BypHassHa ®MBA Poccuu), yn. Mapwana Hosukosa, 8. 23, 2. Mocksa,
123098, Poccus, e-mail: Fmbc.noo@gmail.com

AHHOoTaumA. B nocnegHee BpeMsi 6ombluioe BHMMaHue yaensieTcs HeMeOWKaMEeHTO3HbIM crocobam
BOCCTaHOBMEHMSA (DYHKLMOHArbHbIX Pe3epBOB OpraHn3ama CnopTCMEHOB, B TOM YMCIE MOCMNEe UHTEHCUBHbIX
m3nM4eCKUX Harpy3ok, a Takke B MeXCOpeBHOBaTenbHbI nepuod. OOHMM U3 pekoMeHOyeMbIX MeTOOOB
ABMNSIETCA TPaHCKpaHWarnbHasi aNekTpoCTUMYNAUMSA ryOuHHBIX CTPYKTYp rofioBHoro Moara. [Npegnonarator,
YTO OJHMM M3 MEXAHWM3MOB OEWCTBUS TPaHCKpaHUanbHOW 3MEKTPOCTUMYNSALNM ABNSIETCS ee CMOCOBOHOCTb
aKTMBMPOBaTb CTPYKTYpbl MO3ra, OTBETCTBEHHbIE 32 BbIpabOTKy 3HAOrEHHbIX OMUOMAHLIX NENTUOO0B, KOTO-
pble 3aTeM MonagarT B KPOBb M OKa3blBaOT HOpManuaywulee ENCTBUE HA HapyLUEHHbIe npoLecchl. Bme-
CTe ¢ TeMm, B nocrnegHux pabotax genaeTcs BbIBOL, YTO KOHKPETHBLIN MEXaHU3M OENCTBUSA AAHHOW METOAMNKM
OCTaeTcsi Hen3BeCTHbIM. [10 AaHHBIM NUTepaTypbl OOHO3HAYHO HE A0Ka3aHo, YTO NPUMEHEHNE TpaHCKpaHu-
anbHOW 3NEKTPOCTUMYNALMU NPUBOOUT K MOBLILWEHMIO YPOBHS SHAOrMEHHbIX OMMOWOOB B KPOBW, TaK Kak
MUMEITCA CBEOEHNS, YTO OHM HE NMPOXOAAT Yyepe3 remaToaHuedanuyecknii 6apbep. BepoaTHo, TpaHckpaHu-
anbHas 3MNekTpoCTUMYNAUUSA OENCTBYET Ha SMOLMOHArbHOE 1 NCUXMYeckoe coctosiHme. MNpun gencTeumn akc-
TpemarnbHbIX akTopoB (husnyeckon Npupoabl, Hanpumep, B KpuocayHe), Npu ncMxonorMyeckom Bo3gen-
CTBMM, @ TaKke B pe3ynbTaTe MHTEHCUBHOW (PM3NYeCKOon Harpysku, Ho 6e3 nepeTpeHMpoBaHHOCTU, MOMUMO
3MOLIMOHANbBHOrO peanuayeTtcst 00N OTBET, CBA3aHHbIA C peakunern Addy3HO pacnonoXeHHbIX KNeTok
3HOOKPUMHHOWM CUCTEMBI, CEKPETUPYIOLLMX S3HOOPMUHBI, KOTOPbLIE 3aTEM NONagaloT B KPOBOTOK.

KnioyeBble cnoBa: CrMopT BbICLUMX OOCTUXKEHWN, oueHKa 3(PdEKTUBHOCTU, TPAHCKpaHWanbHas arek-
TPOCTUMYNALUS, 3HOOPVHbI.

PROBABLE MECHANISMS FOR ALTERING BLOOD PLASMA ENDORPHINS
WITH ELECTROMAGNETIC THERAPEUTIC EFFECTS ON THE BRAIN
(literature review)

E.V. GOLOBORODKO
Federal State Budgetary Institution "State Scientific Center of the Russian Federation - Federal Medical Bio-
physical Center named after A.l. Burnazyan" (FSBI HSC FMBC named after A.l. Burnazyan FMBA of Rus-
sia), 23 Marshala Novikova str., Moscow, 123098, Russia, e-mail: Fmbc.noo@gmail.com

Abstract. Recently, much attention has been paid to non-medicamentous methods of restoring the func-
tional reserves of the body of athletes, including after intense physical exertion, as well as in the inter-
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competition period. One of the recommended methods is transcranial electrical stimulation of deep brain
structures. It is suggested that one of the mechanisms of action of transcranial electrical stimulation is its
ability to activate the brain structures responsible for the production of endogenous opioid peptides, which
then enter the blood and have a normalizing effect on disrupted processes. However, in recent works it is
concluded that the specific mechanism of action of this technique remains unknown. According to the litera-
ture, it has not been unequivocally proved that the use of transcranial electrical stimulation leads to an in-
crease in the level of endogenous opioids in the blood, since there is evidence that they do not pass through
the blood-brain barrier. Transcranial electrical stimulation probably affects the emotional and mental state.
Under the action of extreme factors (of a physical nature, for example, in a cryosauna), under psychological
influence, as well as as a result of intense physical activity, but without overtraining, in addition to the emo-
tional one, a general response is realized associated with the reaction of diffusely located cells of the endo-
crine system that secrete endorphins, which then enter the bloodstream.

Keywords: sport of the highest achievements, efficiency assessment, transcranial electrical stimulation,
endorphins.
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3KCNEPUMEHTAJIIbHASI MOLENb ANIKOIrOfibHON HE®POIMATUMN Y KPbIC
B.M. 3EMJTAHOW, B.5. BPVH, 3.M. FATTIOEBA, H.B. COKOTOBCKWM

Or60Y BO COMMA MuHsdpasa P®, Bnadukaskas, yn. NywkuHckas, 0. 40, e. Bnadukaskas,
PCO-AnaHus, 362019, Poccus

AHHoTauma. Ljenb uccnedoeaHusi — n3y4eHne ocobeHHOCTEN BIIUAHWUSA XPOHUYECKOWN ankoronibHOW MH-
TOKCMKaLMM Ha (DYHKUMM MOYeK Ha hOHEe IKCMEPUMEHTarbHOro MHIMOMPOBaHUA ankoronbAernaporeHassbl.
Mamepuanbl u MmemoOdsbi uccnedoeaHusi. B paboTe 6binn uccrnenoBaHbl 0COOEHHOCTU U3MEHEHUS 3rek-
TPONUTO- U BOAOBbLIAENMTENBHOW (PYHKLMM MOYEK, NpoBedeHO MOpdOonornyeckoe mnccnegosaHne TKaHen
MOYKM N NeYeHn y Benbix KpbiC NMHUKM BucTap ¢ XpOHWYECKON ankoronibHOM MHTOKCUMKaUMen. OKCneprMeH-
TanbHYIO XPOHUYECKYIO anKOrofibHyH WHTOKCMKALUMIO Yy KpbIC Nonyyanu exeaHEeBHbIM BHYTPUXENYOOYHbIM
BBeJEHMEM Yepe3 aTpaBMaTu4HbIA 30HA 40%-Horo pactBopa ataHona B go3e 3,0 r/kr Beca XXMBOTHOMO U
BBEEHMEM pacTBOpa amuaa M3oBanepuaHoBOWM KUCMOTbl 13 pacyeTta 500 mr/kr B TeveHne 30 gHen. Pe-
3ynbmamsbi u ux obcyxdeHue. HedpoTokcnyeckuii acpekt aTaHona Ha hoHe YCUINEHUS ero AenCTBUs
HEKOHKYPEHTHBIM MHIMOUTOPOM ankoronbAerngporeHassl NposiBAsieTcs yMeHblueHnem obbema 6-4acoBoro
CMOHTaHHOIo AMype3a, CBA3aHHOIO CO CHMKEHMEM CKOPOCTU Knybo4KoBOW ounbTpaunn, Bo3pacTaHNeM Bbl-
Be[leHVUS1 C MOYOW 3NEKTPONUTOB 1N npoTenHypunen. Mopdonornyeckue n3aMmeHeHns novek npu XpoHUYeCcKom
arnkoronbHON MHTOKCMKAaUMK nokKasanu cnegyowme U3MeHeHMs: MHOXECTBEHHbIE MENKOTOYEYHble KPOBOU3-
NVAHUS B CTPOMY, Nponudepaums u runeptpodmsa MesaHrmanbHbIX KNeToK, paclumpeHme MesaHrmnsa. Takke
OTMeYanucb rManuHoBO-KanernbHas AUCTPOUS U YaCTUYHBIN HEKPO3 3NUTENUS MPOKCUMarbHbIX KaHamnb-
ueB. Mopdornormyeckne namMeHeHns1 B NeYeHn nNpu XpOHUYECKOW arikoroflbHOW MHTOKCUKALMU Takke HOCUIN
BbIPaXEHHbIN XapakTep, YTO MPOSBMANOCH LEeHTPONobynsapHbIM MOMHOKPOBUEM, OMNPEAEnsnUCh XUPOoBble
Bakyonu u Tenbua Mannopu B uuTOnnasMe renatouMToB, BbiIBNEHbI NMPU3HaKM XonecTtasa B NeYeHOYHbIX
npotokax. 3aknrodyeHue. lNpeanaraemasa akcnepMMeHTanbHass MoAernb ankororbHOW HedponaTumn Npu BOC-
Npou3BegeHNM XPOHUYECKOW arikoroyibHOM MHTOKCUKaLMKU NMO3BONSET NogpoOHO M3y4nTb natodumanonoru-
YecKkne MexaHu3Mbl pasBuTua HedponaTm NPU XPOHUYECKOM arkorofibHON UHTOKCUKaLMK.

KnioyeBble cnoBa: XpOHMYECKasi ankorofibHas MHTOKCMKAauMs, amMuia W30oBanepuaHoBOW KUCMNOThI,
He(POTOKCUYHOCTb, renaToTOKCUYHOCTb.

EXPERIMENTAL MODEL OF ALCOHOLIC NEPHROPATHY IN RATS
V.M. ZEMLYANOY, V.B. BRIN, E.M. GAGLOEVA, N.V. SOKOLOVSKY

Federal State Budgetary Educational Institution of Higher Education "North Ossetian State Medical
Academy" of the Ministry of Health of the Russian Federation, Vladikavkaz, st.Pushkinskaya, 40,
Viadikavkaz, North Ossetia-Alania, 362019, Russia

Abstract. The research purpose was to study the features of the effect of chronic alcohol intoxication
on renal function against the background of experimental inhibition of alcohol dehydrogenase. Materials and
research methods. In this work, the features of changes in the electrolyte and water excretory functions of
the kidneys were investigated. A morphological study of the kidney and liver tissues in white Wistar rats with
chronic alcohol intoxication was carried out. Experimental chronic alcohol intoxication in rats was obtained by
daily intragastric administration through an atraumatic tube of 40% ethanol solution at a dose of 3.0 g / kg of
animal weight and administration of isovaleric acid amide solution at a rate of 500 mg / kg for 30 days. Re-
sults and its discussion. The nephrotoxic effect of ethanol against the background of an increase in its ac-
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tion with a non-competitive inhibitor of alcohol dehydrogenase is manifested by a decrease in the volume of
6-hour spontaneous diuresis associated with a decrease in the glomerular filtration rate, an increase in uri-
nary excretion of electrolytes and proteinuria. Morphological changes in the kidneys in chronic alcohol intoxi-
cation showed the following changes: multiple small-point hemorrhages in the stroma, proliferation and hy-
pertrophy of mesangial cells, expansion of the mesangium. Hyaline droplet degeneration and partial necrosis
of the proximal tubule epithelium were also noted. Morphological changes in the liver during chronic alcohol
intoxication were also pronounced, which was manifested by centrilobular plethora, fat vacuoles and Mallo-
ry's bodies in the cytoplasm of hepatocytes were determined, signs of cholestasis in the hepatic ducts were
revealed. Conclusion. The proposed experimental model of alcoholic nephropathy during the reproduction
of chronic alcohol intoxication makes it possible to study in detail the pathophysiological mechanisms of the
development of nephropathy in chronic alcohol intoxication.
Keywords: chronic alcohol intoxication, isovaleric acid amide, nephrotoxicity, hepatotoxicity.

YOK: 61 DOI: 10.24411/1609-2163-2020-16751

XPOMATO-MACC-CNEKTPOMETPUA FTEKCAHOBOIO 9KCTPAKTA TbICAYENUCTHUKA
OBbIKHOBEHHOIO (ACHILLEA MILLEFOLIUM L., CEMEUCTBO ACTPOBBIE - ASTERACE)
(CoobweHue |)

B.B. MIATOHOB ", B.A. AYHAEB™, I'.'T. CYXUX™, M.B. BOJTOYAEBA™,
B.E. ®PAHKEBNY™, ®.C. AATUEBA™

"O00 «TeppanpomuHsecmy, yn. lMepekxonckas, 0. 56, 2. Tyna, 300045, Poccus
™ Tynbckull 2ocydapcmeeHHbill yHusepcumem, np-m fleHuHa, 9. 92, e. Tyna, 300012, Poccusi
"®I'BY HauuoHanbHbIl MeduuuHckull uccnedosamernbCKull UeHmMp akywepcmea, auHeKonoauu
u nepuHamonoauu um. B.U. Kynakoea, yn. OnapuHa, 0. 4, 2. Mockea, 117198, Poccusa
" UMBW Bnadukagka3ckoz2o Hay4yHoeo yeHmpa PAH,
lywkuHckas yn., 0. 47, e. Bnadukaskas, Pecn. CesepHasi Ocemusi-AnaHusi, 362025, Poccusi

AHHoTaums. Lenb uccnedosaHusi. lNpuBeaeHbl pedynbTaTbl N3y4EeHUST XMMUYECKOro COCTaBa opraHuye-
CKOro BeLLecTBa TbICAYENUCTHNKA OBbIKHOBEHHOIro Ha MpUMepe H-TeKCaHOBOrO JKCTpaKkTa C NpuBreYeHneM
XpOMaTo-Macc-CneKTpoMeTpum, nossonueLlen naeHtuduumposate 110 nHaMBMAyanbHbIX COeAUHEHWIA, onpe-
OennTb UX KONMMYEeCTBEHHOE COoAepXaHue, Nofy4nTb MacC-CneKTpbl U CTPYKTYPHbIE DOPMYIbl, paccyuTaTb
CTPYKTYPHO-TPYNNOBOW COCTaB aKkcTpakTta. Mamepuasnbl u Memoodbl! uccriedoeaHusi. XUMUYECKUIA COCTaB H-
FeKCaHOBOrO JKCTPAKTa ThbICAYENTUCTHMKA OBBbIKHOBEHHOIO M3y4ancs MeTOAOM XPOMaTo-Macc-CneKTpoOMeTpum
npu cnepyrowmx ycnosusix. lasosein xpomatorpad GC-2070, coeOuHEHHbI C TPOWHbIM KBaApYMNOfbHbLIM
mMacc-cnektpometTpom GCMS-TQ-8030 nog ynpaBneHuem rpozpammHo20 obecriedeHus (MO) GCMS Solution
4.11. \peHTMdUKauUna 1 KONMUYECTBEHHOE OnpeferneHue coaepXaHus COeaMHEHUA OCYLLECTBRANUCH Npwu
cregyloLwmx ycrnoBusx xpomartorpadmpoBaHmns: BBOA4 Npobbl ¢ AeneHnem notoka (1:10), konoHka ZB-5MS (30
Mx0.25 mmx0.25 MKM), TeMnepatypa nHxektopa 280 °C, ras-HocuTernb — renumn, CKOPOCTb rasa vyepes3 KOMOHKY
29 mn/mMyH. Pe3ynbmamsl u ux obcyxdeHue. PacnpegeneHuve rpynn coeamHeHwn cneayoulee (macc. % ot
aKcTpakTa): yrnesogopoabl (32,06), cnoxHele acupsbl (16,53), ctepuHbl (14,00), cnvpTol (9,83), kpemHuinopra-
Huyeckum coeguHeHusa (9,91), kapboHoBble kucnothbl (6,89), anbgernabl (5,68), keToHbl (1,62), rnuko3uabl
(1,47), dbeHonbl (0,19). CrnegyeT OTMETUTL OTCYTCTBME B COCTABE H-FEKCAHOBOrO 3KCTPAKTa ThICAYESTMCTHUKA
0BbIKHOBEHHOIO NMPOU3BOAHLIX PypaHa v nMpaHa, a3oTopraHMYeCcKnx CoOeAMHEHUI; cepa NpeacTaBieHa Torb-
ko — (2,3 — Diphenylcyclopropyl) methyl phenyl sulfoside, trans. 3aknro4YeHue. B coOTBETCTBUM C AaHHbIMU
KONTMYECTBEHHOrO COAEPXaHUs PasfUYHbIX rpynn CoeavHEHWI HamnpaBreHHOCTb (hapMakomnorMyeckoro gew-
CTBMS H-TEKCAHOBOIO 3KCTpaKTa, B OCHOBHOM, ByaeT onpedensaTbCa TEPNeHOBbLIMY YrnieBogopodamMm, cnupTa-
MW, CTEepMHaMU, KPEMHUIOPraHNYeCKUMMN coeanHEHUsIMIN, KapOOHOBBLIMW KUCIIOTaMu, anbAerngamu, Xxapakre-
PU3YIOLLUMMUCS 3HAYUTENbHBIM COAePXXaHNeM HenpeaernbHblX NpeacTaBuTene.

KntoueBble cnoBa: ThiICAYEMUCTHUK, XPOMAaTO-MaCC-CNEKTPOMETPUS, H-FreKCaHOBbIN KCTPaKT.
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CHROMATO-MASS-SPECTROMETRY OF HEXANE EXTRACT OF COMMON YARROW
(ACHILLEA MILLEFOLIUM L., ASTERACEAE FAMILY - ASTERACE)
(Message I)

V.V. PLATONOV", V.A. DUNAEV", G.T. SUKHIKH™, M.V. VOLOChAEVA™,
V.E. FRANKEVICh™, F.S. DATIEVA™

“LLC “Terraprominves’, Perekopskaya Str., 5B, Tula, 300045, Russia
™ Tula State University, 92 Lenin Ave., Tula, 300012, Russia
™ Kulakov National Medical Research Center of Obstetrics, Gynecology and Perinatology,
Oparin Str., 4, Moscow, 117198, Russia
™ IMBI of the Vladikavkaz scientific Center of the Russian Academy of Sciences,
Pushkinskaya Str., 47, Vladikavkaz, Rep. North Ossetia-Alania, 362025, Russia

Abstract. Research purpose. The results of studying the chemical composition of organic matter of
common yarrow on the example of n-hexane extract with the use of chromato-mass spectrometry, which
allowed identifying 110 individual compounds, determining their quantitative content, obtaining mass spectra
and structural formulas, and calculating the structural and group composition of the extract. Materials and
research methods. The chemical composition of the n-hexane extract of common yarrow was studied by
chromato-mass spectrometry under the following conditions. GC-2010 gas chromatograph connected to a
triple quadrupole mass spectrometer GCMS-TQ-8030 under the control of GCMS Solution 4.11 software.
The identification and quantitative determination of the content compounds were performed under the follow-
ing chromatography conditions: sample input with flow division (1:10), ZB-5MS column (30 mx0.25 mmx0.25
mm), injector temperature 280°C, carrier gas-helium, the gas velocity through the column is 29 ml/min. Re-
sults and discussion. The distribution of compound groups is as follows (mass. % of the extract): hydrocar-
bons (32.06), esters (16.53), sterols (14.00), alcohols (9.83), organosilicon compounds (9.91), carboxylic
acids (6.89), aldehydes (5.68), ketones (1.62), glycosides (1.47), phenols (0.19). It should be noted that the
composition of the n-hexane extract of yarrow contains no furan and PYRAN derivatives, organo-nitrogen
compounds; sulfur is represented only by — (2,3-Diphenylcyclopropyl) methyl phenyl sulfoside, trans. Con-
clusion. In accordance with the data on the quantitative content of various groups of compounds, the direc-
tion of the pharmacological action of n-hexane extract will mainly be determined by terpene carbons, alco-
hols, sterols, organosilicon compounds, carboxylic acids, and aldehydes, which are characterized by a signif-
icant content of unsaturated representatives.

Keyword: yarrow, chromato-mass spectrometry, n-hexane extract.
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BMOTEXHWYECKAA CUCTEMA ANt MOOENUPOBAHUSA NACCUBHO-OUHAMUYECKOWN
OPUEHTALIUMN YENOBEKA B NMPOCTPAHCTBE

A.B. WWABPOB’, T.B. CEPTEEB’, H.6. CYBOPOB®, A.B. BEJIOB", K.I'. KYNIABNH", O.B. TUXOHEHKOBA™

‘®edeparnbHoe 2ocydapcmeeHHoe 6100XemHoe Hay4yHoe y4pexdeHue «MIHecmumym akcriepumeHmarsbHou
meduuyuHbl» (PIBHY «MOM»), yn. akademuka lMasnosa, 0. 12, 2. CaHkm-llemepbype, 197376, Poccus,
e-mail: ecophys@iemspb.ru
“®edeparnbHoe eocydapcmeeHHOEe asMOHOMHOE 0bpasosamesibHoe yupexoeHue ebiclie20 0bpa3osaHusi
«CaHkm-lNemepbypackul eocydapcmeeHHbIl yHUsepcumem aspoKoCMUYeCKo20 rnpubopocmpoeHusi»
(F'YAI), yn. bonbwas Mopckas, 8. 67, num. A, 2. CaHkm-llemepbype, 190000, Poccus, e-
mail: kafedra24guap@mail.ru

AHHOTaums. VIHTepec K M3y4eHUIo BNUAHUSA OUHAMUYECKUX NMOCTyparnbHbIX HAarpy3ok Ha COCTOsIHUE re-
MOAVHAMUYECKMX MapamMeTpoB YeroBeka U MexaHU3MOB UX AeWCTBUS 0BYCMOBMEH, NOABIEHMEM TexXHUYe-
CKMX CpefcTB, NO3BONAWLWMX MUCCnegoBaTb M3MONorMyeckne npouecckl Npu BepTUKanusauuv UcnbiTye-
MbIX, 1 BO3MOXXHOCTbIO OKasbiBaTb C UX MOMOLLbIO GnaronpusTHoe AeiCcTBUE Ha cephevyHO-COCYAUCTYO Cu-
ctemy. Lenb uccnedoeaHusi — paspaboTka GMOTEXHWYECKOW CUCTEMbl AN MOAENUPOBAHUS MAaCCUBHO-
AVHaMUYecKol opueHTauun/nepemMeLleHunsl YernoBeka B TPEXMEPHOM MPOCTPAHCTBE C KOHTPONIEM ero oyHk-
LIMOHASIBHOTO COCTOSIHUS U MONOXeHUsl B npocTpaHcTBe. Mamepuasnbl u Memodsl ucciedogaHusi. OCHO-
BOW BMOTEXHMYECKON CUCTEeMbl ABMSAETCA CTOM C YhnpaBnseMbiM MOABWKHLIM NoxeM, obGecnednsarowmnm



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEAUUUHCKUX TEXHOJIOIMU
2020 N4 DOI 10.24411/1609-2163

OBWXKEHMe C pasfnyHOM CKOPOCTbIO 3a(PMKCUPOBAHHOMO Ha HEM YerioBeka OTHOCUTESNBHO TPEX OPTOroHasb-
HbIX OCeW, W annapaTHO-MPOrPaMMHBIN KOMMIEKC AN KOHTPONS OCHOBHBIX MOKa3aTenen cepaeqHo-
cocyaucTon cuctembl. Pesynibmamsi u ux ob6eyxdeHue. buotexHndeckas cuctema obecrnedmBaeT Henpe-
PbIBHBIN B pEXUME pearnibHOro BPEMEHU (PU3NONOrMYECKUI KOHTPOMb OYHKLUOHANBLHOIO COCTOSIHUSI UCMbI-
TYyemMoro B 3aBMCUMOCTU OT €ro MnoNoXeHus B MNpocTpaHCTBe. VIHdopMaums O COCTOSHUWM CcepaeyvHo-
COCyQMCTON CUCTEMbI MMEET HEMNpPEPbIBHbIA XapakTep Y CUMHXPOHU3UPOBaHa C KoopAuHatamu Tena B npo-
cTpaHcTBe. 3akmoveHue. PaspaboTtaHHas GMoTexHu4eckasa cuctema MoxeT ObiTb MCNONb30BaHa Ans Ava-
FTHOCTUKN N KOppeKLUnn d.)yHKLI,I/IOHaJ'IbHOFO COCTOAHUA YernoBeKa, AnAa TpeHNpPoBKU BeCTI/I6yJ'IF|pHOFO annaparta
1 napameTpoB remoanHamuKn, NpodeCccUoHanbHOro oTbopa 1 NPorHo3a ANS nuu, HaXOAALWMXCA B 3KCTpe-
MasbHbIX YCIIOBUSAX OEATENbHOCTH.

KnroyeBble croBa: buoTexHuyeckas CucrtemMma, naccmBHoO-AMHaMm4yeckasa opmeHTaumna 4enoBeka, (byHK-
LUMoOHanbHoOe COCTOsIHNE, NPOdEeCCMOHarnbHbIN 0TOOP, MOAENMPOBaHME.

BIOENGINEERING SYSTEM FOR MODELING OF PASSIVE-DYNAMIC HUMAN ORIENTATION IN
SPACE

AV. SHABROV’, T.V. SERGEEV’, N.B. SUVOROV’, A.V. BELOV’,
K.G. KULIABIN’, O.V. TIKHONENKOVA™

‘Federal State Budget Scientific Institution "Institute of Experimental Medicine", Acad. Pavlov Str. 12,
St. Petersburg, 197376, Russia, e-mail: ecophys@iemspb.ru
"Saint-Petersburg State University of Aerospace Instrumentation, Bolshaya Morskaia Str. 67,
St. Petersburg, 190000, Russia, e-mail: kafedra24quap@mail.ru

Abstract. Researching the effect of dynamic postural loads on the state of a person’s hemodynamic pa-
rameters and their mechanisms of action is practical. This is due to the advent of technical tools that allow us
to research physiological processes during verticalization of the subjects, and the ability to exert a beneficial
effect on the cardiovascular system with their help. Purpose of the research. Development of a bioengi-
neering system for modeling passive-dynamic orientation / movement of a person in three-dimensional
space with control of his functional state and position in space. Materials and methods. The basis of the
bioengineering system is a table with a controlled movable bed, providing movement at different speeds of a
person fixed on it relative to three orthogonal axes, and a hardware-software complex for monitoring the
main indicators of the cardiovascular system. Results. A bioengineering system provides continuous real-
time physiological monitoring of the functional state of the test subject, depending on its position in space.
Information about the state of the cardiovascular system is continuous and synchronized with the coordi-
nates of the body in space. Conclusion. The developed biotechnological system can be used to diagnose
and correct the functional state of a person, to train the vestibular apparatus and hemodynamic parameters,
professional selection and prognosis for people in extreme conditions of activity.

Keywords: bioengineering system, passive-dynamic human orientation, functional human state, profes-
sional selection, simulation.
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WHTENNEKTYANIbHASA CACTEMA A1 MOHUTOPUHIA PUCKA APTEPUATIbHOW TMNEPTOHUA
M.H. KOBEJIbKOBA

®IrAQY BO Pocculickuli HayuoHasnbHbIlU uccrieogameribCKuli MeOUUUHCKUU yHUgsepcumem
um. H.U. NMupozoea MuHucmepcmea 30pagooxpaHeHusi Poccutickol ®edepauyuu,
OcmposumsiHosa yn., 0. 1, 2. Mockea, 117997, Poccusi

AHHOTaumMA. ApTepuanbHas rMnepToHus SABMSETCS OOHWMM W3 CaMblX PacrnpOCTPaHEHHbIX B MUPE U
TPYOHO OAMArHOCTUPYEMbIX Ha paHHWUX cTagusax 3abonesaHvem. PasBuTtne ee MoOXeT B CBOK ovepedb npu-
BOAMTb K TAKUM cepaeyvyHO-CoCcyamncTbiM 3abonesaHnsM, Kak MHapKT MMOKapaa, UHCYNbT, cepaeyvHas Hedo-
CTaToOYHOCTb M Apyrne. PUcK pasBuTua aptepuanbHON MNepToOHUN Y KaXaoro nauueHta uHameuayaneH, B
3aBUCUMOCTU OT Habopa xapakTepucTuk. Lenbro uccredoeaHusi SIBNSNOCh BbISIBIEHVWE W NOCeAYIOWMIA
MOHUTOPWHI (pakTOpPOB pUCKa pasBUTUA apTepuarnbHOW rMMNepToOHUN ¢ (POPMUPOBAHNEM NEPCOHANbHbLIX pe-
KoMeHZauun no 34opoBbecbepekeHnto Ha OCHOBE MCMOMb30BaHWA MPOOeMHO-OPUEHTUPOBAHHON WHTEN-
nektyanebHow cuctembl. Mamepuanbi u Memodbi uccnedoeaHusi. Pabota npoBoaunace B Tpy atana: us-
BreYeHne 3HaHun, CTPYKTypmusaums u opmManmsaumsa 3HaHuin. V3BneyeHne 3HaHnn OCYyLLLECTBNSANOCh C MNo-
MOLLIbIO TEKCTOMNOrMYECKNX N KOMMYHUKATUBHBLIX METOA0B. VI3 KOMMYHMKaATUBHBLIX METOA0B U3BMNEYeHUs 3Ha-
HUIM BbIN NCMONb30BaH MeToa «HTEepPBbIO», OTHOCALUMICA K aKTUBHLIM MHAMBUAYaNbHbIM MeTodaM. CTpyk-
TypuvpoBaHue nHdopMauum B AaHHON paboTe BKNOYarno Kak ucnonb3oBaHne atpnbyTos, npeanonaratoLlee
BBEEHME XapaKTEPUCTUK U 3HAYEHWUW Kaxaoro paktopa, Tak U cos3faHue eduMHOW MOAEenu nocpeacTtsoM
MOCTPOEHMWS KOHLUEeNTyanbHon kapTel. [ns dpopmanusauum 3HaHui Gbina ncnonb3oBaHa HeoQHOPOAHas ce-
MaHTM4Yeckas ceTb, Ha OCHOBE KOTOPOW co3faHa MHTEeNneKTyanbHas cuctema OS89 BbISIBNEHUA U MOHUTO-
pVHra apTepuarnbHoOW runepToHnn. Pe3ynbmamel u ux ob6cyxdeHue. Ha ocHoBe aHanusa oTe4ecTBEHHON
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n 3apybexHon nutepaTypbl N0 apTepuarnibHON rTMNEPTOHUN, a Takke COBMECTHO C 3KCMEepPTOM-KapAMOrorom
ObIn1 cdhopMUpoBaH Myr MOHSATUN, OTHOCSILLMIACS K PUCKY BO3HUKHOBEHUS N Pa3BUTUS apTepuarnbHOW runep-
TOHUK. Tony4YeHHble MOHATMA NErnM B OCHOBY Y3JIOB M CBSA3EW ONs CO30aHUS KOHUENTyanbHbIX KapT. Ha
atane «®opmanusauumn 3HaHMN» Bbina NOCTpoeHa HeOQHOPOAHAs CEMaHTUYeckas ceTb NyTeM nNpopaboTku
Kaxxgoro atpmbyTa, ero xapakTepucTuk, OTHOLLIEHUI Mexay aTpubytamu. 3aksirodeHue. ApTepuanbHas ru-
NepToOHUA — OAMH M3 BaXHenWnx GakTopoB pucka uwemudeckon 6onesHu cepaua v MHCYnNbTa, 9BRsETCS
3aboneBaHneM, KOTOPOE CIMOXHO BbISIBUTb NPU AMCNAHCEPHbIX OCMOTpax HaceneHus. VIHTennektyanbHas
cucteMa Onsi BbISIBNEHUS U KOHTPONS apTepuanbHOW MMNepTOHUN, CO34aHHAs Ha OCHOBE HEOAHOPOOHOM
CEMaHTMYECKOW CEeTU MO3BOSIUT BbISIBMATb MAUMEHTOB C PUCKOM 3ab0yieBaeMOCTM apTepuarnbHOW rmMnepTo-
HWEN 1 NpeoCTaBNATb UM MepCcoHarnbHble peKoMeHaauumn no N3MeHeHNIo obpasa XU3HMW.

KnrouyeBble cnoBa: cemMaHTMYeckas CeTb, MHXEHEePUSa 3HaHWN, MHTEenNneKTyanbHash cuctema, apTepu-
anbHasi TMNepTOHMS, MOHUTOPUHI pUCKa, 300pOBbeCcOepexeHne.

INTELLIGENT SYSTEM FOR MONITORING THE RISK OF HYPERTENSION
M.N. KOVELKOVA
Pirogov Russian National Research Medical University, Ostrovityanova st., 1, Moscow, 117997, Russia

Abstract. Arterial hypertension is one of the most common in the world and difficult to diagnose in the ear-
ly stages of the disease. The development of arterial hypertension can in turn lead to such cardiovascular dis-
eases as heart attack, stroke, heart failure and others. The risk of developing arterial hypertension in each pa-
tient is individual, depending on a set of characteristics. The research purpose was to identify and monitor the
risk factors for the development of arterial hypertension with the formation of personal recommendations for
health conservation based on the use of a problem-oriented intellectual system. Materials and methods. The
work was carried out in three stages: knowledge extraction, structuring and formalization of knowledge. Extrac-
tion of knowledge was carried out using textual and communicative methods. Interview" method was used as
on of the communicative methods of extracting knowledge, it relates to active individual methods. The structur-
ing of information in this work included both the use of attributes, implying the introduction of the characteristics
and values of each factor, and the creation of a single model by constructing a conceptual map (K-map). For
the formalization of knowledge, a heterogeneous semantic network was used, on the basis of which an intelli-
gent system was created for the detection and monitoring of arterial hypertension. Results and its discus-
sion. Based on the analysis of domestic and foreign literature on arterial hypertension, as well as in collabora-
tion with an expert cardiologist, a pool of concepts was developed relating to the risk of the occurrence and de-
velopment of arterial hypertension. The obtained concepts formed the basis of nodes and relationships for cre-
ating conceptual maps. At the stage of “Formalization of Knowledge” a heterogeneous semantic network was
built by working out each attribute, its characteristics, relations between attributes. Conclusion. Arterial hyper-
tension - one of the most important risk factors for coronary heart disease and stroke, is a disease that is diffi-
cult to detect during medical examinations of the population. An intelligent system for detecting and controlling
arterial hypertension, created on the basis of a heterogeneous semantic network, will allow you to identify pa-
tients with a risk of incidence of arterial hypertension and provide them with personalized recommendations on
lifestyle changes.

Key words: semantic network, knowledge engineering, intellectual system, arterial hypertension, risk

monitoring, health saving.
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A.B. BYObIKVMHA', E.B. TUXOMUPOBA'", K.B. KACEJIEB", T.B. 3APYEWHA", C.E. PAY3/HA",
E.J. §EQOPOB’, O.W. FOOUH"

"®rAQY BO «Pocculickuli HayuoHasbHbIl uccriedosamerbcKkull MeOUUUHCKUL yHUBEpCcUMem UMeHU
H.N. MNupozosa» MuH3adpasa Poccuu, yn. OcmposumsHosa, 0. 1, 2. Mockea, 117997, Poccus,
e-mail: rsmu@rsmu.ru
"AO «KnuHuka K+31», yn. lTobaueeckozo, 4. 42, cmp. 4, 2. Mockea, 119415, Poccusi, e-mail: clinic@k31.ru

AHHOTaumsa. AkmyasibHocme. poGrnema npeacTaBneHns 3HaHUIA O KenyAo4YHO-KULLEYHOM KpoBOTe-
YEHUN HESICHOTO reHe3a akTyarnbHa B CBSI3W C TEM, YTO 3a4acTylo Bpady TPYAHO B KOPOTKUE CPOKK onpeae-
n1Tb HeoBXoOMMbIN U [OCTATOYHBIA CMEKTP AMAarHOCTUYECKMX METOAOB AfA NMOCTAHOBKM AMarHo3a KOHKpeT-
HOMY MauueHTy. »Kenyoo4YHo-KULLEeYHoe KpOBOTEYEHME HEACHON 3TMOMNOrMm NpeacTaBnseT TpYAHOCTU B Au-
arHoCTMKe ero UCTOYHKKA, YTO BNMSIET Ha NPOLECC MOCTaHOBKM AMarHo3a, CBOEBPEMEHHOCTb B OKasaHuu
MeAULIMHCKONM NMOMOLLUM U Ha Ka4ecTBO NpedocTaBnsaemMblx ycnyr. B AaHHoi cTaTbe NpuvBedeHbl pesynbTaTbl
cucTemaTu3aumMM 3HaHWI B paccMmaTpuBaeMoii npeaMeTHol obnactu. Ljenb uccnedoeaHust — paspaboTka
BanMaupoBaHHON Ga3sbl MeQULMHCKMX 3HaHWA B 06NacTy XKenyao4HO-KULLEYHOrO KPOBOTEYEHUS] HESICHOIo
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reHesa. Mamepuanbi u MemodbI uccnedoeaHusi. dopmanm3aumsi TEKCTOBOM MHOPMaUUN U3 KNNHUYeE-
CKMX pEeKoMeHZauuy Mo AMAarHoOCTUKE M NIeYEHMIO MaUUEHTOB C TOHKOKWULLEYHBIM, XEenygoYHO-KULLIEYHbIM
KpoBOTEYEHNEM, BepudmKaLns BbiAEMNEHHbIX 3HAHUI, COrfacoBaHNE 3KCMNEPTHbIX MHEHWUI C MCMONb30BaHW-
em Microsoft Excel n opraHusaumst xpaHeHusi B Buae rpada 3HaHumn ¢ nocreayollen Banvaaumen B rpago-
BOW cucTteMe ynpaeneHus 6asamu gaHHblx Neo4j. Pesynbmamsi u ux ob6cyxdeHue. /3BneyeHo 605 yHuU-
KanbHbIX NOHATWIW, pa3geneHHbiX Ha 8 rpynn. [NoHATMs nmetoT mexay cobon 1762 cBA3n, knaccuuumnpo-
BaHHble Ha 12 TunoB. 3aksroYeHue. BanvanpoBaHHblie 3HaAHWUS OaHHOW NpeameTHoW obnacTtm MoryT ctatb
OCHOBOW 3KCNEPTHON CUCTEMbI NOAAEPKKN MPUHATUI BpayebHbIX pelleHnid No AUarHOCTUKE N NEYEHUIO xKe-
NyO0YHO-KMLLEYHOrO KPOBOTEYEHUS HESICHOTO reHesa.

KnroueBble cnoBa: cucteMa noaaepXkm NpuHATUSA BpadvebHbIX peLueHnii, CUCTEMbl MOAAEPXKKM MPUHSA-
TV BpayebHbIX peLleHnid, CTPYKTYpMpOBaHNe 3HaHWI, OHToNorms, 6asa 3HaHun, KIMHUYECKUE pekoMeHaa-
LU, XenygoYHO-KULIEYHbIE KPOBOTEYEHUS, XKEeMNyQ0OYHO-KALLEYHOE KPOBOTEYEHME.

FORMALIZATION OF KNOWLEDGE ABOUT GASTROINTESTINAL BLEEDING OF UNKNOWN ORIGIN
FOR USE IN INTELLIGENT CLINICAL DECISION SUPPORT SYSTEMS

A.V. BUDYKINA', E.V. TIKHOMIROVA', K.V. KISELEV", T.V. ZARUBINA’", S.E. RAUZINA,
E.D. FEDOROV", O.I. YUDIN™

‘Pirogov Russian National Research Medical University, Ostrovityanova Street, 1, 117997, Moscow, Russia,
e-mail: rsmu@rsmu.ru
“Clinic K+31, Lobachevsky Street, 42, 4, Moscow, 119415, Russia, e-mail: clinic@k31.ru

Abstract. Introduction. The problem of presenting knowledge about gastrointestinal bleeding of un-
known origin is relevant due to the fact that it is often difficult for a doctor to make a quick determination of
the necessary and sufficient range of diagnostic methods for making a diagnosis for a specific patient. Gas-
trointestinal bleeding of unknown etiology has difficulties in diagnosing its source, which affects the diagnosis
process, timeliness in the provision of medical care and the quality of provided services. This article presents
the results of the knowledge systematization in the subject area. The research purpose is a development of
a validated medical knowledge database in the field of gastrointestinal bleeding of unknown origin. Materials
and methods. Textual information formalization from clinical guidelines for the diagnosis and treatment of
patients with small intestine, gastrointestinal bleeding, verification of extracted knowledge, coordination of
expert opinions using Microsoft Excel and organization of storage in the form of a knowledge graph with
subsequent validation in the Neo4j graph database management system. Results and its discussion. 605
unique concepts were extracted and divided into 8 groups. These concepts have 1762 links among them-
selves, which are classified into 12 types. Conclusion. Validated knowledge of this subject area could be-
come the basis of an expert system for supporting medical decision-making in the diagnosis and treatment of
gastrointestinal bleeding of unknown origin.

Keywords: medical decision support system, medical decision support systems, knowledge structuring,

ontology, knowledge base, clinical recommendations, gastrointestinal bleeding, gastrointestinal bleeding.

YOK: 577.151.6 DOI: 10.24411/1609-2163-2020-16679
LUTOXPOM C KAK ®AKYJIbTATUBHbIN ®EPMEHT-JIMMONEPOKCUAA3A MUTOXOHAPUA
N.A. POMOOVH’, 10.A. BNAOUMUNPOB™

‘®edepanbHoe 2ocydapcmeeHHoe 6o0xemHoe obpa3zosameribHoe y4Ypex0oeHuUe 8bicuie2o 0bpasoeaHust
«Mockoeckas eocydapcmeeHHasi akademusi eemepuHapHoOU mMeduyuHbl U buomexHonoauu — MBA umeru
K.U. CkpsibuHay, yn. Akademuka CkpsibuHa, 0. 23, 2. Mockea, 109472, Poccus, e-mail: rla2904@mail.ru
“®edeparnbHoe 2ocydapcmeeHHoe brodxemHoe obpa3ogamesibHOe yupexoeHue 8biclie2o 0bpa3osaHusi
«Mockosckuli eocyOapcmeeHHsbil yHugepcumem umeHu M.B. JlomoHocoay,
JleHuHcKue 2opbi, 0. 1, 2. Mocksa, 119991, Poccus, e-mail: yuvlad@mail.ru

AHHoTauus. Knioyesyro pornb Npu 3anycke anontosa no MUTOXOHAPUanbHOMY MyTu urpaet umtoxpom C,
KOTOpbIN, 0Bpasys KoMMMeKe ¢ dhocdonunuaamu, NpmobpeTaeT NepoKkcuaasHylo akTMBHOCTb. Beneacteve ka-
TannsnpyemMoin UM NepoKcMaasHon peakuum NpoucXoauT paspylleHne MemGpaH MUTOXOHAPWI. OTo NpMBOAMT
K BbIXOAY Pa3nUyHbIX NPoanonToTUYecknx hakTopoB B LMTONMasmy krnetku. Ljenb pabomsi — n3ydeHve nu-
MonepoKCcMaasHOW aKTUBHOCTU Komnekca uutoxpoma C ¢ kapavonunvHom. Mamepuansi u memodsi uc-
crsiedoeaHusi. /\cnonb3oBaH MeToq aKTUBMPOBAHHOW XeMUIMOMUHecLieHUuN. Pesynbmamsl u ux o6cyxde-
Hue. [lo HacToALWEro UCCrnefoBaHNs HUKeM He Dbl OLeHEH BO3MOXHbIN BKrag cBOOOAHOrO HEereMoBOro Xe-
nesa, KOTOpoe MOXeT HaxoOuUTbCsA B Npobe, B XeMUMHOMUHECLIEHLIUIO CUCTEMbI KOMMNIeke uutoxpoma C ¢ Kap-
AVOMUNMHOM—TIEpPEeKMCh BOaopoaa. Hamm ycTaHOBMEHO, YTO XEMUMIOMUHECLIEHLIMA AAaHHOW CUCTEMBI pearbHO
obycroBrneHa MMEHHO aKTUBHOCTBLIO KOMMMeKkca uutoxpoma C ¢ KapOMONUNUHOM, U MeTod aKTUBMPOBAaHHOW
XEMUIMIOMUHECLIEHLIMM Ha CaMOM [erne MoAXOAWT A ero usydeHus. Takke rnokasaHa nepokcuaasHas akTue-
HOCTb MHTaKTHbIX MUTOXOHAPWIA MPW CPaBHUTENbHOM WCMOMb30BaHUN OBYX aKTUBaTOPOB XEMUIIOMUHECLIEH-
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uun: coumarin-334 n coumarin-525. 9T aKTMBATOPbI YCUIMBAKOT XEMUITIOMUHECLEHLIMIO, BbI3BAHHYIO UCKITHO-
UNTENBHO peakumen ¢ y4acTmeM NUNUaHbIX pagukanoB. OOHapyKeHHas XeMUITIOMUHECLLEHLIMS CYCMEH3UN MU~
TOXOHOPWIA B NMPUCYTCTBUM SK3Or€HHOW MepPeKMcH BO4OPOAA NOKa3bIBAET, YTO XUBbIE MUTOXOHAPUM cogepKaT
KOMMOHEHT, obnagatoLwuii NMMNonepoKCUaasHON akTUBHOCTLID. BbI8oOdbl. Pe3ynbTaThl MccreoBaHMsl MO3BO-
NAT caenaTtb BbIBO4 O TOM, YTO KOMMMEKC untoxpoma C ¢ KapanonmnuHOM NposiBNsieT CBONCTBA JIMNOMNEPOK-
cmaasbl He TONbKO B COCTaBe MOMEKYNSAPHON MOAenNw in vitro, HO w in vivo.

KnioueBble cnoBa: untoxpom C, kKapanonunuH, koMmnnekc untoxpoma C ¢ KapaAnONUMNUHOM, XEMUITO-
MUHECLEHUMS, OPTO-PEHAHTPONMH, 3TUNEHANAMUHTETpaaUeTaT nepokcmgasa XpeHa, anonTto3, Nepekuchb
BOOOpOAA, NUNonepokcuaasHas peakums.

CYTOCHROME C AS A FACULTATIVE MITOCHONDRIA ENZYME-LIPOPEROXIDASE
L.A. ROMODIN’, Yu.A. VLADIMIROV™

"Federal state budgetary educational institution of higher education
Moscow state Academy of veterinary medicine and biotechnology-MBA named after K. I. Scriabin,
23, Academician Scriabin Str., Moscow, 109472, Russia, e-mail: rla2904@mail.ru
“Federal state budgetary educational institution of higher education "Lomonosov Moscow State University",
Leninskie Gory, 1, Moscow, 119991, Russia, e-mail: yuviad@mail.ru

Abstract. Many researchers consider a key role in initiation of apoptosis along the mitochondrial path-
way to be enhanced by cytochrome ¢, one of the components of the mitochondrial respiratory chain, which
acquires peroxidase activity by forming a complex with phospholipids. Mitochondrial membranes are de-
stroyed affected by the peroxidase reaction catalyzed by this supra-molecular nanoparticle, resulting in the
release of various pro-apoptotic factors into the cellular cytoplasm, ultimately leading to the development of
an apoptosis pathway. The study of lipoperoxidase activity of the cytochrome c with cardiolipin complex is
conducted via activated chemiluminescence. However, prior to this study, no assessment of the potential
contribution of free non-heme iron, which can be inserted into the sample, into chemiluminescence of the
system of cytochrome ¢ complex with cardiolipin—hydrogen peroxide. It was found during the study process,
that chemiluminescence of this system is indeed generated by the activity of the cytochrome c—cardiolipin
complex, and the method of activated chemiluminescence is actually suitable for its study. Wealso showed
peroxidase activity of intact mitochondria in the comparative application of two chemiluminescence activa-
tors: coumarin-334 and coumarin-525. These activators enhance chemiluminescence caused solely by a
reaction involving lipid radicals. The detected chemiluminescence of a suspension of mitochondria in the
presence of exogenous hydrogen peroxide shows that living mitochondria contain a component with
lipoperoxidase activity. This suggests that the cytochrome c—cardiolipin complex exhibits lipoperoxidase
properties not only in the molecular model in vitro, but also in vivo.

Keywords: cytochrome c, cardiolipin, cytochrome c-cardiolipin complex, chemiluminescence, ortho-
phenanthroline, ethylenediaminetetraacetate, horseradish peroxidase apoptosis, hydrogen peroxide,
lipoperoxidase reaction.

Y[OK: 004.932.72'1:616.5-006 DOI: 10.24411/1609-2163-2020-16620

ANTOPUTMbI CETMEHTAUUWU OANA BbIAENEHNA OB BEKTOB
HA LM®POBbIX USOBPAXEHUAX KOXWU

K.M. MAPACKEBOIYNO, A.H. HAPKEBW/Y, K.A. BMHOIPAJOB

Or60Y BO «KpacHosipckul eocydapcmeeHHbIl MeduyuHCKUl yHuUgsepcumem
um. npogh. B.®. BoliHo-SIceHeykoz20» MuH3dpasa Poccuu, yn. lNapmusaHa XKenesHsika, 0. 1, 2. KpacHosipck,
660022, Poccus, e-mail: konstparaskevopulo@gmail.com

AHHoTauuA. Lenbro daHHO20 uccriedo8aHust SIBUNOCb U3ydYeHWEe BO3MOXHOCTW MPUMEHEHMUS anro-
PUTMOB CEermMeHTauum s BblAeNeHNss 0ObEeKTOB Ha AepMaTOCKONMYecknx LMgpoBbiX n3obpaxeHuax. Ma-
mepuanbi u MemoOdbl uccnedosaHusi. B paboTe ncnonb3oBaHbl TpY anropuTMa BblAeneHnst 06 bEKTOB Ha
undposom n3obpaxkeHun. Miccnegosarme nposoannocb Ha 3000 gepmMaTocKonnyeckux n3obpaxkeHnsix 6asbi
AaHHbIx The International Skin Image Collaboration. B nepByto o4epegp B paboTe ¢ AaHHbIMU N306paxeHu-
AMU NPUMEHSANNCH OBa anroputMa, Ans KOTOpbIX HEOOXOAMMO ykasaTb npefrnonaraemblii LEHTP oObekTa,
TakK Kak OHM TPeOYT MEHbLLUErO KONMYeCTBa BbIYMCIIMTENBHbBIX ONepauuin U1 BpeMeHn Ha paboTy ¢ n3obpa-
XEHUsIMU. ANropuTM CerMeHTauumn, Oris KoToporo TpebyeTcsi 06BeCTU KOHTYp obbekta mcnonb3oBasncs
NULWLb B KPANHUX Cny4vasix, Korga nosiydyeHHble pesynbTaThl BblaeNeHnsa 06 bekToB Npu NOMOLLM NPeablgyLLmX
anropMTMOB He COOTBETCTBOBANM OOBHEKTY Ha MCXOOHOM LUGPOBOM M300paxeHnn Koxu. Pesysibmamsi u
ux obcyxdeHue. o nony4YeHHbIM pe3ynbTaTaMm uccrnenoBaHus 6bIN0 YCTaHOBMEHO, YTO anropuTM CermeH-
TaluMu, OCHOBaAHHLIN Ha pacyeTe cpefHero apnMeTUYecKoro LBETOB U SIPKOCTU N300pakeHusl, No3BonseT
BblaennTb 06bekT Ha 2407 (80,23%), 13 B3ATbIX B BbIOOPKY, LIMAPOBLIX N300paXKeHU KOXN. 3aksiroyeHue.
MpennoXeHHbI anropuTM CermMeHTaunyM 0epmMaToCKoNMYeckMx UUpoBbIX N306paeHun MoxeT ObiTb uc-
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nonb3oBaH MNpu pa3paboTKe WMHTENNEeKTyanbHbIX CUCTEM MOAAEPXKKN MPUHATUS peLleHns MeaULMHCKUMU
paboTHWKaMK ANA AMarHOCTMKN 3110KaYeCTBEHHbIX HOBOODPa3oBaHMIM KOXM.

KnroueBble cnoBa: cermeHTauus nsobpaxeHun, umdpoBble N306paxeHus KOXW, AepMaToCKonus, aB-
TomMaTnyeckas obpaboTka, 3noka4yecTBEHHbIE HOBOOOPa30BaHNS KOXMN.

SEGMENTATION ALGORITHMS FOR OBJECTS HIGHLIGHTING IN DIGITAL SKIN IMAGES
K.M. PARASKEVOPULO, A.N. NARKEVICH, K.A. VINOGRADOV

Krasnoyarsk State Medical University named after Prof. V.F. Voino-Yasenetski,
Partisan Zheleznyak str., 1, Krasnoyarsk, 660022, Russia, e-mail: konstparaskevopulo@gmail.com

Abstract. Research purpose is to study the application possibilities of segmentation algorithms for ob-
jects highlighting in dermoscopic digital images. In this study were used three algorithms of object revealing
in images. Materials and methods. For this study was used International Skin Imaging Collaboration data-
base including 3000 dermatoscopic images. To use two algorithms requires an indication of the center of the
object. To use the third algorithm requires the selection of the contour of an object. Algorithms, which require
an indication of supposed center of the object, were used primarily because these algorithms are fast in im-
age processing using a few computational operations. An algorithm, that requires the selection of the contour
of an object, was used last when the other algorithms did not select the object. Results and discussion. The
result of the study showed that segmentation algorithm based on the calculation of the arithmetic mean of
brightness and colors allows selecting an object in 2407 (80.23%) skin images in the database. Conclusion.
The proposed dermatoscopic digital images segmentation algorithm can be used in development of intellec-
tual systems of physician decision support for skin cancer diagnosing.

Keywords: image segmentation, digital skin images, dermatoscopy, automatic processing, skin cancer.

YOK: 615.831.7 DOI: 10.24411/1609-2163-2020-16775

BO3MOXXHOCTU BbIABJIEHUA BOJIbHbIX C MOMOLLbIO TEMJTIOBU3OPA.
MPOBJIEMbI U MEPCNEKTUBLI

E.M. XMXKHAK', N.H. XWXKHAK', E.N. MAEBCKWW', C.B. CMYPOB”

"MHcmumym meopemudeckoli U 3KcrepumeHmansHol buogusuku PAH,
yn. MHiecmumymckasi, 0. 3, a. [NywuHo, Mockoeckasi 0bn., 142290, Poccusi
"MOY Uncmumym UrxeHepHol ®u3suku,

YOapHbil bonbwol nep., 1-a, 2. Cepryxos, Mockoeckasi 0brn., 142210, Poccusi

AHHoTaumA. PaboTa nocBsieHa oLeHKe BO3MOXHOCTEW OnepaTMBHOIO BbISABMEHMS OOMbHbLIX C MUC-
nonb3oBaHveM MeToda MHdpakpacHom Tepmorpadummn. AkTyanbHOCTb NPobneMbl CBA3aHa C BbICTPbIM Po-
CTOM pecnupaTopHO-BUPYCHbLIX 3aboneBaHui, Bknodas « COVID-19». Lenb uccnedoeaHusi — feTarnbHbIN
aHanu3 npobrnem v NepcrnekTnB NPUMEHEHUS HeOXNaxaaeMblx MaTpuyHbix VK kamep (TennoBru3opoB) B cu-
cTemMax OnepaTMBHOIO BbIABMEHUSA GOMbHLIX, CTpagaloLLMX PeCcnMpaTopHO-BUPYCHBIMU 3aboneBaHusiMu,
Bknodass «COVID-19». Mamepuanbl u MemoObi uccsiedogaHusi. /Icnonb3oBanicb Heoxnaxaaemble
MaTpudHble MukpobonomeTtpudeckne UK kamepsbl, 6nm3kme no napametpam k VK kamepam, koTopble npu-
MEHSIOTCHA B CMCTEMax OnepaTUBHOrO BbiABreHNs 6onbHbix: 1) Tuna «Seek Thermal compact PRO» (CLUA)
Ha AmManas3oH 7-13 MKM C MpocTpaHCTBEHHbIM paspelleHnem 320%240, obecneuvnBarollas CKOPOCTb perun-
ctpaumun 15 kagpos B cekyHay; 2) WK kamepa « Therm-App» doupmbl «Opgal» (U3paunb) Ha cnekTpanbHbIi
AnanasoH 7-13 MKM ¢ npocTpaHCTBEHHbIM pa3pelueHunem 384x288 u 3) UK kamepa Tuna «Jade-UC» pupmbl
«Cedip» (PpaHuUMs) Ha crekTpanbHbIN AMana3oH 8-12 MKM C NPOCTPaHCTBEHHbIM pa3pelueHneM 384x288,
obecneumnBatoLLas cCkopocTb pernctpauun 15 kagpos B cekyHay. ObpaboTka pe3ynbTaToB OCYLLECTBNANAach
C ucnonb3oBaHWEM MakeTa nporpamm obpaboTtku UK nsobpaxernii Tuna «ALTAIR». MNMpoBeaeH AeTtanbHbii
aHanu3 n3mepuTenbHbIX BO3MOXHOCTEN HeoxnagaeMmblX MHppaKkpacHbIX kamep (TennoBM3opoB), KOTOpble
NPUMEHSTCA B CUCTEMAx OMepaTMBHOMO BbISBIIEHNS OOMNbHbLIX B a3ponoptax M ApyrMx Mectax 00nbLoro
ckonneHust nogen. MNokasaHo, YTO B NOAABMSOWEM OONMbLUMHCTBE CNyvYaeB TEMSIOBU30PbI UCMONb3YHOTCH B
KayecTBe OUCTaHLMOHHOMO TEPMOMETPA, MPU 3TOM TOYHOCTb TEMMNEPaTYPHbLIX U3MEPEHWUA TENNOBM3OPOB
coctaBnsaeT ¥2-3°C, a ¢ y4eTOM M3ryyaTenbHON CMOCOBHOCTM KOXU M YCITOBUI OKpYXaloLlen cpedbl Cym-
MapHas owmnbka TemnepaTypHbIX U3MEPEHUN MOXeT Bo3pacTu Ao 5°C. be3 JononHUTENbHBIX CPeACcTB Te-
KyLLen KanmbpoBKN N KOPPEKLUM Pe3ynbTaToB M3MEPEHUN HeoxNaxaaeMble TEMNOBM30pblI HE MOryT obec-
NeyYnTb HaZEXHOCTb BbIsiBNEHMS GonbHbIX. MokasaHo, YTO MpeBbILEHNE HOpPMAIibHbIX 3HAYEeHUI Temnepa-
Typbl B 001acTu rnas MoXeT UCMONb30BaTbCHA B KAYECTBE OCHOBHOMO MOPOrOBOr0 KpUTEPUS HanMynsi Bocna-
nuTensHOro 3abonesaHns. 3HayeHne n3nyvyaTenbHOW CMOCOBHOCTM B 06nacTu rma3 npakTU4ecku OAMHaKo-
BO ON19 pasHbIX N04en U He 3aBUCUT OT hU3MONTOTMYECKOrO COCTOSIHMA YenoBeka. BTopeim kputepuem, mH-
¢dopMaTUBHLIM Ha paHHMX CTagusax 3aboneBaHun, SBNSETCS Criyyval, Korga Temnepartypa niobon obnactm
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nuua, oTnu4HOM ot obnacTtu rnas, npesbillaeT Temnepatypy B obnactu rnas. Koppekuunsa pesynstatoB Tem-
nepaTypHbIX U3MepeHMIn No obpasuy Tuna «4epHoe Teno», pacnosioXeHHOMY B MoNie 3peHus TENNOBU3opa,
MoO3BOMAET CHU3UTb OLWMOKY TemnepaTypHbIX namepeHun o 0,2 °C, 4To NO3BOSINT CYLLECTBEHHO MOBLICUTb
Ha[EeXHOCTb ONepaTUBHOIO BbISIBNEHUS OonbHbIX. 3akmrodeHue. Hanbornee nepcrneKkTMBHbIM Cnocobom
OarnbHelLwero NoBbIWEHNA HAageXHOCTU BbISBIEHNsT BONbHbIX iBNAeTCA MeTod aHanmsa VK nsobpaxkeHui,
OCHOBaHHbIN Ha y4yeTe ocobeHHOCTel TemnepaTypHbIX MOPTPETOB, XapakTEePHbIX AMst KOHKPETHbIX NOKanu-
3aumin BocnanuTenbHbIX npoueccos [8].

KnioueBble cnoBa: gMarHoCTuKa, pecnmpaTopHO-BUpYCHble 3aboneBaHuns, TENNOBM30pP, UHpakpacHas
Tepmorpadus.

POSSIBILITIES OF DETECTION OF THE PATIENTS USING A THERMOGRAPHY.
CHALLENGES AND PROSPECTS

E.P. KHIZHNYAK’, L.N. KHIZHNYAK', E.l. MAEVSKY", S.V. SMUROV"

* Institute of Theoretical and Experimental Biophysics RAS, st. Institutskaya, 3, Pushchino, Moscow region,
142290, Russia
** MOU Institute of Engineering Physics, Udarny Bolshoi lane, 1-a, Serpukhov, Moscow region, 142210, Russia

Abstract. The work is devoted to assessing the possibilities of prompt detection of patients using the
method of infrared thermography. The urgency of the problem is associated with the rapid growth of respira-
tory viral diseases, including "COVID-19". The research purpose is a detailed analysis of the problems and
prospects for the use of uncooled matrix IR cameras (thermal imagers) in systems for the rapid detection of
patients suffering from respiratory viral diseases, including "COVID-19". Materials and research methods.
We used uncooled matrix microbolometric IR cameras, similar in parameters to IR cameras, which are used
in systems for the rapid detection of patients. There were 3 types. The 1st type was "Seek Thermalcompact
PRO" (USA) for a range of 7-13 microns with a spatial resolution of 320 x 240, providing a registration rate of
15 frames per second. The 2" was IR camera "Therm-App" from "Opgal" (Israel) for the spectral range of 7-
13 microns with a spatial resolution of 384x288 and. The 3 - IR camera of the "Jade-UC" type from "Cedip"
(France) for the spectral range 8-12 microns with a spatial resolution of 384x288, providing a registration rate
of 15 frames per second. The processing of the results was carried out using the software package for pro-
cessing IR images of the "ALTAIR" type. A detailed analysis of the measuring capabilities of uncooled infra-
red cameras (thermal imagers), which are used in systems for the rapid detection of patients at airports and
other places of large crowds, has been carried out. It is shown that in the overwhelming majority of cases,
thermal imagers are used as a remote thermometer, while the accuracy of temperature measurements of
thermal imagers is *2-3 °C, and taking into account the emissivity of the skin and environmental conditions,
the total error of temperature measurements can increase to 5 °C. Without additional means of current cali-
bration and correction of measurement results, uncooled thermal imagers cannot ensure the reliability of pa-
tient detection. It has been shown that the excess of normal temperature values in the eye area can be used
as the main threshold criterion for the presence of an inflammatory disease. The value of the emissivity in
the eye area is practically the same for different people and does not depend on the physiological state of
the person. The second criterion, informative in the early stages of the disease, is the case when the tem-
perature of any area of the face other than the eye area exceeds the temperature in the eye area. Correction
of the results of temperature measurements according to a sample of the "Black body" type, located in the
field of view of the thermal imager, allows to reduce the error of temperature measurements to 0.2°C, which
will significantly increase the reliability of prompt detection of patients. Conclusion. The most promising way
to further improve the reliability of detecting patients is the method of analysis of IR images, based on taking
into account the features of temperature portraits characteristic of specific localizations of inflammatory pro-
cesses [8].

Keywords: diagnostics, respiratory viral diseases, thermal imager, infrared thermography.
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AHHoTaums. B 1989 rogy HobeneBckuii naypeat B.J1. TMH30ypr onpegenun anst Bcen uU3nku Tpu BenNu-
kve npobnemsbl. OHM Gbiny CcBA3aHbI C HEODPATUMOCTLIO (CTPENOWN BPEMEHM), peayKUMEN XMUBbIX CUCTEM, T.€.
C NpMMeHeHneM OU3NKN B UX U3YYEHWM, N KBAHTOBBIM MOOXOA0M B U3YYEHMM MO3ra 1 AeKorepeHumen BorHo-
BOWM pyHKUMM. B CBSI3N C 3TMM MOXHO cchopMynmpoBaTb TpW Benukue npodnemsl pranonormm, nucxoas ms pa-
60T Begywmx cusmonoros 20-ro n 21-ro BekoB. ATU Npobrembl CBA3aHbl C NMOHATMEM cTaHgapTa (HOPMbI),
co3aaHneM OOBEKTUBHBIX METOAOB /151 OLEHKN OTKIMOHEHWST OT 3TOrO CTaHAapTa v TpeTbs npobrnemMa cBsidaHa
C M3y4YEHUEM LIEHTpanbHOro perynaropa uanonorndyecknx oyHKUmn — mosra. B pamkax HegaBHO OTKPbITOro
achbdekTa HEYCTOMUMBOCTM BbIBOPOK MOOLIX NapaMeTpoB OpraHM3Ma YerioBeka, B cTaTbe NpeacTaBfieHbl OT-
BeTbl Ha npobrembl [MH36ypra n oTBeThl Ha Tpu BromeanumMHCKMe npobnembl. [peacTaBneHbl aKkCnepuMeH-
TanbHblE AaHHbIE, METOAbl U1 MOAENM AN peLlleHns 3Tux Tpex npobrnem. O603HayYeHbl NEPCNEKTUBLI Pa3BUTUS
dmanonornm, meaumumnHbl 1 OMOKMBEPHETUKM C MO3NLMIA OTKPLITUSE HAPYLLEHWUSI NMPUYMHHO-CINIEACTBEHHBIX CBSi-
3emn B bmocucrtemax.

KnioueBble cnoBa: 6uocuctema, peaykums, ctoxactuka, TpeMoporpaMmma, TennuHrrpamMmma, xaoc, ad-
hekT HEYCTONYMBOCTM BbIOOPOK NapaMeTpoOB OpraHn3ma.
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Abstract. In 1989, the Nobel laureate V.L. Ginzburg identified three great problems for all physics. They
were associated with irreversibility (arrow of time), reduction of living systems, i.e. with the use of physics in their
study, and the quantum approach in the study of the brain and wave function decoherence. In this regard, three
great problems of physiology can be formulated, based on the work of leading physiologists of the 20th and 21st
centuries. These problems are associated with the concept of a standard (norm), the creation of objective meth-
ods for assessing deviations from this standard, and the third problem is associated with the study of the central
regulator of physiological functions - the brain. Within the framework of the recently discovered effect of instability
of samples of any parameters of the human body, the article presents answers to Ginzburg's problems and an-
swers to three biomedical problems, as well as experimental data, methods and models for solving these three
problems. The prospects for the development of physiology, medicine and biocybernetics are outlined from the
standpoint of the discovery of the violation of cause-and-effect relationships in biosystems.

Keywords: biosystem, reduction, stochastics, tremorogram, tappinggram, chaos, the effect of instability of

samples of body parameters.
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Pazpgen IV
HOBOCTW, COBbITUA U NAMATHBIE OATDI

Section IV
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