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OUHAMMUKA MOP®O®YHKLIMOHATbHBIX U3MEHEHUIA CEPOLA U COCYOUCTON CACTEMbL
NPU ®OPMUPOBAHUN XPOHUYECKOWU CEPOEYHOWU HEQOCTATOYHOCTU C COXPAHEHHOW
®PAKUUEN BbIBPOCA

M.B. KYPKMHA, A.l. ABTAHOWNOB, 3.M. AXUJTbIOBA, 3.P. [PKUOEBA

«®DeldeparnbHoe 2ocydapcmeeHHoe b6rodxemHoe obpasogameribHoe yupexoeHue AornonHUMEebLHO20 rpo-
geccuoHanbHo20 obpasosaHusi «Pocculickas meduyuHcKas akademusi Herpepbi8HO20 MPoghecCUOHasIbHO-
20 obpasosaHus» MuHucmepcmea 30pasooxpaHeHusi Pocculickoli ®edepayuu, yn. bappukadHas, 0. 2/1,
Mockea, 125993, Poccus

AHHOTaumA. Llenb: oueHUTb BKMag BoO3pacta M CTaxa 3aboneBaHus KapAMOBaCKyNsiPHbIX
3aboneBaHnii Ha OUHaMKKy MOPdOYHKUMOHAMNBHBLIX M3MEHEHUMI cepaua M COCYLMCTOM CUCTEMbI Mpu
dopMMPOBaHMM XPOHMYECKOW CepaeYvHON HeJOCTaTOYHOCTM C COXpPaHEHHON dpakumel Bbibpoca.

Matepuansl u meTtoabl. O6cnegosaHo 180 naumeHToB B Bo3pacte oT 20 Ao 80 neT nMetoLwmx Komop-
ouaHble 3aboneBaHus. NauyneHTbl GbINKM pasgeneHsl Ha 6 rpynn B 3aBUCMMOCTM OT Bo3pacTa. Bcem obecne-
[0BaHHbIM BbINOSIHEHO 3XoKapauorpadmyeckoe UccrnegoBaHne No CTaHAapTHON MeToAMKe, BbINOSIHEH TECT
6-MUHYTHOM x0abbbl. MeToqoM OCLMIITIOMETPUN OLEHMBANM 3riacTMYeCcKne CBOMCTBA apTepUii MbILLEYHOIO
TMMNa U COCTOSIHNME MUKPOLIMPKYMSITOPHOTO pycra (apTepuonsbl, Kanunnspbl).

PesynbTaTthl. Bo Bcex rpynnax Habnoganoce hopMmMpoBaHne KOHLEHTPUYECKOro Tuna runeptpodum
NEeBOro Xenyaoyka, yBenuyeHne nigekca oobema neBoro npeacepauns n KOHeYHoO-gUuacTonmMyeckoro aaene-
Hus. B BospacTe 40-49 neT Habnoganochk pe3koe CHMKeHME NoaaTnNMBOCTU NredveBon apTepun. MNMpu oueHke
CBOWCTB MENKNX PE3UCTUBHbBIX COCYAOB M MPeKanuspHOro pycra oTMe4vanochb yBenuyeHue obLiero nepu-
epu4eckoro ConpoTUBIEHNSA U yAENbHOro nepudepuveckoro ConpoTUBEHNS C JOCTOBEPHOCTLIO pasnu-
4y Mexay rpynnamu p<0,05.

BbiBoabl. KnnHnyeckas kapTnHa cepaeyvyHOn HedoCTaTOYHOCTM C COXpaHeHHOW dpakumen Bbibpoca
HayMHaeT MaHudecTupoBaTb y MaUWEHTOB B Bo3pacTe crapwe 50 net. Pa3Butnio HeOoCTaTOYHOCTbIO
NPeALecTBYOT CTPYKTYPHO-(PYHKUMOHANBHBIE U3MEHEHUS MUKPOLMPKYNSATOPHOIO pycrna, apTepuarnbHbIX
COCY[OB U MUOKapAa fNeBOro xenygoyka.

KniouyeBble cnoBa: MUKPOLMPKYNSUMS, cepaedyHas HedoCTaTOYHOCTb, KOMopbuaHble 3aborneBaHus,
BO3pacT.

DYNAMICS OF MORPHOFUNCTIONAL CHANGES IN THE HEART AND VASCULAR SYSTEM IN THE
FORMATION OF CHRONIC HEART FAILURE WITH PRESERVED EJECTION FRACTION

M.V. KURKINA, A.G. AVTANDILOV, Z.M. AHILGOVA, Z.R. DGIOEVA

Russian Medical Academy of the Continuous Professional Education,
Barrikadnaya St., 2/11, Moscow, 125993, Russia

Abstract. The research purpose was to evaluate the contribution of age and length of the disease
(hypertension, obesity, diabetes and CKD) to the dynamics of morphofunctional changes in the heart and
vascular system in the formation of HF with preserved EF.

Materials and methods. 180 patients aged 20 to 80 years with comorbid diseases were examined. Pa-
tients were divided into 6 groups according to age. All examined had an echocardiographic study using a
standard procedure. A 6-minute walk test was performed. The elastic properties of arteries of the muscular
type and the state of the microcirculatory bed (arterioles, capillaries) were evaluated by the method of oscil-
lometry.

Results. In all groups, a formation of a concentric type of LV hypertrophy, an increase in the LA volume
index and end diastolic pressure was observed. At the age of 40-49 years, a sharp decrease in the com-
pliance of the brachial artery was observed. When assessing the properties of small resistive vessels and
the precapillary bed, an increase in total peripheral resistance and specific peripheral resistance was ob-
served with a certainty of differences between groups p <0.05.
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Conclusions. The clinical picture of HF with preserved EF begins to manifest in patients over the age of
50 years. Development of HF with preserved EF is preceded by structural and functional changes in the mi-
crocirculatory bed, arterial vessels and myocardium of the LV.

Key words: microcirculation, heart failure, comorbid diseases, age.
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BNUAHUE OEKOMMNEHCALUMWU YITNMEBOAOAHOIO OBMEHA 1 BUOA .
CAXAPOCHWXAIOLWEW TEPANUN HA PA3BUTUE OCTPbIX CEPOEYHO-COCYANCTbBIX COBbITUMN

C.A.MPUNENA’, A.B. XATKUHA"

*Tynbcxaﬂ obnacmHas 6onbHuua Ne2 um. J1.H. Toncmoeo,
. /o ScHas lNonsiHa, LekuHckul patioH, Tyna, 301214, Poccus
Tynbckuti 'ocydapcmeeHHbIl YHusepcumem, np-m JleHuHa, 92, Tyna, 300012, Poccus

AHHOTauusA: HecMoTps Ha CTpeMUTENbHbIA NPOrpecc B U3y4eHUN caxapHoro gvabeTa, OcTaeTcs akTy-
anbHbIM BOMPOC BO3HUKHOBEHUSA CKPbITbIX MMOMMMKEMUYECKMX COCTOAHMI ¥ BOMbHBIX cCaxapHbiM guabeTom
2 Tuna Ha oHe nNpvema npenapaTtoB CynbaHWIMOYEBUHBI U MHCYMWHA, BbI3bIBAKOLLINX Pa3BUTME OCTPbIX
cepaevHo-cocyamncTbix cobbiTui. MNpoBegeH aHanua 30 nctopuin 6OME3HM NaUMEHTOB KapAMONOrM4yeckoro
otaeneHus Y3 «lekuHckas PanoHHas BonbHuua» B nepuog ¢ sHBaps no despansb 2018 roga, noctynme-
LWMX MO FIMHUN CKOPOW MEOULMHCKON MOMOLLM C OCTPO BO3HUKLIMM CEpPAEYHO-COCYOUCTBIM COObITUEM U CO-
NyTCTBYHOLLMM OMArHO30M «CaxapHbli AnabeT 2 Tunay Mnu C BNeEpPBble BO3HUKLUIMMWU HapYLUEHUSIMU yrie-
BoAHoro obmeHa. OueHmBanacb B3auMOCBSA3b AMNUTENbHOCTU TEYEHUSA caxapHoro anabeta 2 Tmna, ypoOBHSA
rNIOKO3bl KPOBY NPU NOCTYMMEHUW, YacTOTbl TMMAOTNMKEMUYECKUX COCTOSHUIA, YpoBHS HbATc, nHaekca mac-
Cbl T€Na U reHaepHON XxapakTepucTuKn B60MbHbBIX N BUAA CaxapOCHWXKaloLen Tepannm ¢ pasButneM cepaed-
HO-COCYANCTOro KOHTMHyyma. WccnegoBanvce nauMeHTbl, HaXoAMBLUMECS HA MOHOTEpanuu WHCYIMHOM,
MeTopMUHOM, nNpenapaTtaMu CynbOHMITMOYEBUHBI, @ TakkKe Ha UX KOMOMHauusx n Ha goHe auetbl. Pe-
3ynbTaTbl UCCIEQOBaHUA NMOKa3anu, YTo BUA CaxapOCHMKaIOLLEN Tepanuy okasblBaeT BNUSHUE Ha pa3BuTue
CcepaeYvyHO-CoCyaNCTbIX OCIOXHEHUI caxapHoro anabeta 2 Tuna v NoBbILAET PUCK BO3HUKHOBEHUS BHe3arn-
Hov cmepTh. Hanbornbluee YnCno oCcTpbiX CEpAEYHO-COCYAMCTbIX 3aboneBaHnii BO3HUKIO Ha hOHE MOHOTe-
panuu MHCYNMHOM W NpenapaTamMu CyNbOHUIIMOYEBNHBLI B KOMOMHaALMK C MET(OPMUHOM.

KnroueBble cnoBa: caxapHbivi AvabeTt 2 Tuna, npenapaTtbl UHCYNUHA, npenapaTbl CynbMOHUITMOYEBU-
Hbl, IMIMKMPOBAHHBINA reMOorfnobvH, cepaeYyHO-COCYANCTbIE OCITOXHEHUSA caxapHOro AnabeTa 2 Tvna, CKpbITbie
TMMNOrTIMKEMUYECKNE COCTOSIHUS.

IMPACT OF CARBOHYDRATE METABOLISM DECOMPENSATION ON THE DEVELOPMENT OF
ACUTE CARDIOVASCULAR DISEASES

S.A. PRILEPA’, A.V. KHATKINA"

*:Tula Regional Tolstoy Clinical Hospital, Demyanov Str., 22, Tula, 300007, Russia
Medical Institute, Tula State University, Tula, Boldin Str., 98, Tula, 300012, Russia

Abstract. Despite the rapid progress in the study of diabetes mellitus, the question of the occurrence of
latent hypoglycemic conditions in patients with type 2 diabetes mellitus receiving sulfonylurea and insulin
remains topical. It causes the development of acute cardiovascular events. The authors analyzed 30 case
histories of patients in the cardiology department of the Shchekino Regional Hospital in the period from Jan-
uary to February 2018. These patients were admitted to the emergency medical service line with an acute
cardiovascular event and a concomitant diagnosis of “type 2 diabetes mellitus” or with the first occurring dis-
orders of carbohydrate metabolism. The relationship between the duration of type 2 diabetes mellitus, blood
glucose level at admission, the frequency of hypoglycemic conditions, the level of HbA1c, body mass index
and gender characteristics of patients and the type of sugar-reducing therapy with the development of cardi-
ovascular continuum was assessed. Patients who were on monotherapy with insulin, metformin, sulfonylurea
drugs, as well as on their combinations and on the background of a diet were studied. The results of the
study showed that the type of glucose-lowering therapy affects the development of cardiovascular complica-
tions of type 2 diabetes and increases the risk of sudden death. The greatest number of acute cardiovascular
diseases arose against the background of monotherapy with insulin and sulfonylurea drugs in combination
with metformin.

Key words: type 2 diabetes, insulin preparations, sulfonylurea preparations, glycated hemoglobin, car-
diovascular complications of type 2 diabetes, latent hypoglycemic state.
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NCUXOANNEPronorua
(0630p NuTEpaTyphbl)

N.1H0. DJOPOXEHOK

®rAQY BO rllepsbiti MITMY um. U.M. CeueHosa M3 P® (CedeHosckuli yHugepcumem),
yn. Tpybeukas, 0. 8, cmp. 2, Mockea, 119991, Poccusa

AHHoTauums. MNpeacrtasneH 063op obnacTn NncuxoannepronorMm Ha MoAenu ncesaoanneprnyecknx co-
CTOSIHUI KOXHOW foKanu3aumy no TUny XpOHUYECKor nanonaTnyeckon kpanueHuubl. OH BKIOYaeT UCTOPU-
YeCKyIo CrpaBKy U 3aTparmBaeT acCoLMUPOBaHHbLIE C KOXHOW NceBaoanneprnen acnekTbl NCUXOHENPOUMMY-
HOMOrMK, PaccTpPomcTBa FIMYHOCTU, PasfNYHbIE MCUXOreHHble MaKTopbl, NCMXMYECKUE paccTporcTBa. AHa-
N3 npegcTaBreHHOW NuTepaTypbl MO MCeABOanfepruyeckum COCTOSHUAM KOXHOW Nokanu3aumu ceue-
TeNbCTBYEeT O HEOBXOAMMOCTUN MX KOMMMEKCHOW OLEHKMN C COBPEMEHHbIX MO3WLMIA NCUXOCOMaTUYeCKon Me-
OVUMHBL. 3Ta NO3uUMs yYnTbIBAeT COMaTUYECKUA U MIMMYHOSIOTMYECKMI CTaTyC, CTPYKTYPY FNIMYHOCTW naum-
€HTa, coMmaTonepuenTuBHble akueHTyauun (McmxocomaTnyeckas KOHCTUTYLMS,, OCHOBHbIE TUMbl pearMpoBa-
HUS Ha CTPecC, BKIMYas CyObeKTUBHO 3HAYMMble NMCUXOreHHble (hakTopbl), a TaKkke KOMOPOWAHbIE NCUXMYe-
CKne paccTpomncTsa. AKTyanbHOCTb M3y4YeHWs Tembl O0ByCrnoBneHa pOCTOM PacnpOCTPaHEHHOCTW AaHHOW
naTosiornm, KoTopasi ConpoBOXAaeTCs OCTPO-BbIPaAXKEHHLIM ANCKOMMOPTOM, HEAMEKTUBHOCTLIO PYTUHHOWN
COMaToOTPONHOM Tepanuu (BKNOYaloLen npumMeHeHne OBLUIMPHOrO apceHana nekapCTBEHHbIX CPEeAcTB: OT
HOBEWLLNX aHTUIMCTaMUHHBIX NPenapaToB A0 «TSHKENOW apTUNNepum» - CUCTEMHbIX MHOKOKOPTUKOCTEPOU-
[00B), CYLLECTBEHHbIM CHWKEHWEM KayecTBa >KU3HW W TPYAOCMNOCOBHOCTM Yy coumManbHO aKTMBHOM 4acTu
B3pocroro Hacenexus. lNpu aTom nccnegosaTeny B 06racTy annepronorum paccMaTpmBaloT CIIOKUBLLYHOCS
CUTyauuto Kak cneacTBme HefoOLEHKN NIMYHOCTHBIX U MCUXOCOMaTUYECKUX (Mpexae BCero — CTPECCOreHHbIX)
hakTopoB B MaHUecTaunn n AUHaMNKE KOXXHOW annepruu.

KnioueBble cnoBa: ncuxocomaTuka, NCUXOAnnepronorus, XpoHudeckas KpanveHuUa, ncesgoannep-
rMs, CTpecc, paccTponCcTBa NIMYHOCTW, NOCTTPaBMaTUYECKMe CTPeCcCoBble pacCTpPONCTBa, comaTonepLenTus-
Hble aKueHTyauun, comatopopmHbIe pacCTPoONCTBa, COMaTU3MpoBaHHas genpeccus.

PSYCHOALLERGOLOGY
(review)

I.Y. DOROZHENOK
The Sechenov First Moscow State Medical University , Trubichkay Str., 8, Moscow, 119991, Russia

Abstract. A review of the field of psychoallergology on the model of pseudo-allergic conditions of skin
localization by type of chronic idiopathic urticaria is presented. It includes historical background and covers
aspects of psychoneuroimmunology, personality disorders, various psychogenic factors, mental disorders
associated with skin pseudoallergy. The analysis of the literature on pseudo-allergic conditions of skin locali-
zation indicates the need for their comprehensive assessment from the modern standpoint of psychosomatic
medicine. This position takes into account the somatic and immunological status, the patient's personality
structure, somatoperceptual accentuation (psychosomatic constitution, the main types of stress response,
including subjectively significant psychogenic factors), as well as comorbid mental disorders. The relevance
of studying the topic is due to the increasing prevalence of this pathology, which is accompanied by acute
discomfort, ineffective routine somatotropic therapy (including the use of an extensive arsenal of drugs: from
the latest antihistamine drugs to “heavy artillery” - systemic glucocorticosteroids) the active part of the adult
population. At the same time, researchers in the field of allergology consider the current situation as a result
of underestimation of personal and psychosomatic (first of all - stressful) factors in the manifestation and dy-
namics of skin allergies.

Key words: psychosomatics, psychoallergology, chronic urticaria, pseudoallergy, stress, personality
disorders, PTSD, somatoperceptual accentuation, somatoform disorders, somatized depression.
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ACCOLUMALNA NONUMOP®U3MOB rEHOB AJlIb[JOCTEPOHCUHTA3bI, ADAOYUUHA, 83 CYBBEON-
HULUbI G-BENKA U g1-AAPEHOPELIENTOPA C XPOHUYECKOU APTEPUANTBHOWU TMMNEPTEH3NEN
Y BEPEMEHHbIX

0.B. CM30BA, 0.B. PAbKOB, E.K. TAPAMOHOBA, J1.H. KOPUYKNHA

@rb0Y BO «Teepckol eocydapcmeeHHbili MeOUUUHCKUU yHusepcumemy» MuH3dpaea Poccuu,
yn. Cosemckasi, 0. 4, Teepb, 170000, Poccus

AHHOTaumA. XpoHnyeckas apTepuanbHasa rmnepTeH3ns ocnoxHseT o 5% Bcex 6epemeHHocTen. Xpo-
HWYeckas apTepuanbHas rmnepTeHsus asnseTcs 3aboneBaHvemM B pa3BUTME, KOTOPOro y4acTBYHOT reHeTu-
yeckme hakTopbl. PasnuyHble noNMMopcur3Mbl FeHOB MOTYT ABMASATBCA (pakTopamMu pucka XpoHMYeckon ap-
TepuanbHOW rMNepTeH3nmn, 0AHaKo €AMHOIO MHEHWNS] OTHOCUTESNBHO 3TUX AaHHbIX HeT. Llenbto nccnegoBaHus
ObINIO M3yYeHne accoumalmm NonMMopduU3MoB reHoB anbda-agayunHa (ADD1) (G460W), anbaoCTepOHCUH-
Tasbl (CYP11B2) (-344T/C), B3 cybveanuuubl G-6enka (GNB3) (C825T) n B1-agpeHopeuentopa (ADRBT)
(R389G) c pucKOM XpOHWYECKOW apTepuarbHOM rMnepTteH3umn y 6epemMeHHbIX. [MpoBedeHo uccrnenoBaHune
Cny4an-KOHTpOmnb C yyactuem 249 6epemeHHbIX, M3 KOTOopbIX 137 cTpaganu XpOHUYECKON apTepuarnbHOn
rmnepTeH3nen n 112 B koHTpone. PacnpegeneHne n yactota nonMmopdu3amoB reHoB bbina ncenegosaHa ¢
MOMOLLBIO MONIMMEPA3HOW LEMHOW peakunn B pearibHOM BpeMeHW. YCTaHOBMEHa 3HavvMMasi accoumauus
mexagy reHotunom GW (OW 2,15; 95% AWN=1,06-4,37) n annenem W (OWW 2,01; 95% [OWN=1,02-3,95) nonu-
mopcmama ADD1 (G460W) n annenem T nonumopdunama GNB3 (C825T) (OLW 1,60; 95% ON=1,05-2,43) un
XPOHMYECKON apTepuanbHON runepteHsnen y 6epemeHHblx. Nonumopduambl reHoB CYP11B2 (-344T/C) n
ADRB1 (R389G) He accounmMpoBaHbl C PUCKOM XPOHUYECKOW apTepuarnbHON TMNepTeH3nn y 6epemMeHHbIX.

Takum obpasom, reHotun GW n annenb W nonumopduama ADD1 (G460W) n annenb T nonMmopdums-
Ma GNB3 (C825T) asnsatoTcs doakTopaMmn pucka XpOHUYECKOW apTepunanbHON rmnepTeH3nm y 6epemMeHHbIX n
MOryT OblTb MCMOMb30BaHblI B KAYECTBE MapKEpPOB MPOrHo3a U uenen ons nposeaeHus npodunakTuyeckmx
MEPOMPUATUI Yy TMNEPTEH3NBHbBIX NALMEHTOK.

KnroueBble cnoBa: XxpoHWyeckas apTepvarnbHas runepTeHans, NonMMmopdnsm reHos, 6epeMeHHOCTb.

ASSOCIATION OF THE ALDOSTERONE SYNTHASE, ALPHA-ADDUCIN, G-PROTEIN 3 SUBUNIT
AND B1-ADRENERGIC RECEPTOR WITH CHRONIC HYPERTENSION IN PREGNANT WOMEN

0O.V. SIZOVA, 0.V. RADKOV, E.K. PARAMONOVA, L.N. KORICHKINA
Tver State Medical University, Sovetskaya Str., 4, Tver, 170100, Russia

Abstract. Chronic hypertension (CH) complicates around 5% of all pregnancies. CH is a
complex disease in which genetic factors are involved in its genesis. The genetic variant of the different gene
polymorphisms has been described as a risk factor for CH, but with controversial results. The research pur-
pose was to evaluate the association of alpha-adducin (ADD1) (G460W), aldosterone synthase (CYP11B2)
(-344T/C), G-Protein B3 subunit (GNB3) (C825T) and B1-adrenergic receptor (ADRB1) (R389G) gene poly-
morphisms with the CH risk in pregnant women. A case-control study with 249 pregnant women was per-
formed, including 137 individuals with CH and 112 controls. The distribution and frequencies of gene poly-
morphisms were determined by real time polymerase chain reaction. In our study, we found a significant as-
sociation between the genotype GW (OR 2.15; 95% CI=1.06-4.37) and W allele (OR 2.01; 95% CI=1.02-
3.95) of ADD1 (G460W) (OR 2.01; 95% CI=1.02-3.95), T allele of GNB3 (C825T) (OR 1.60; 95% CI=1.05-
2.43) gene polymorphisms and CH in pregnant women. There was no evidence indicating that the CYP11B2
(-344T/C) and ADRB1 (R389G) gene polymorphisms was associated with CH in pregnant women.

Thus, genotype GW and allele W of ADD1 (G460W), allele T of GNB3 (C825T) gene polymorphisms is
a risk factor for CH in pregnant women, which may be used as a prognostic and a therapeutic target of
prophylaxis.

Key words: chronic hypertension, gene polymorphisms, pregnancy.



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEOULUMHCKUX TEXHONOIMU
2018 N4 DOI 10.24411/1609-2163

YOK: 616-074

UCCNEOOBAHUE KAYECTBEHHbIX N KOJINMECTBEHHbLIX XAPAKTEPUCTUK
TPOMBOLIMTAPHOIO POCTKA NEPUPEPUYECKOU KPOBU B AUATHOCTUKE OCTPOIO
NMAHKPEATUTA

M.A. LUNAXOBA’, B.A. MAPUWMKO ", E.B.KYOPABLIEBA™, M.C. KABAKOB™

TY3 1T KBCMIT um. [].5. BaHbikuHa, yn. llepeomalickas, 0. 13, e. Tyna, Tynbckas obn., 300012, Poccusi
MeduuyuHckul uHemumym, Tynbckul 2ocydapcmeeHHbil yHugepcumem,
yn. bonduHa, 0. 128, Tyna, Tynbckas 06n, 300012, Poccus

AHHOTauus. B gaHHOW cTaTbe paccMaTpuBatoTCA KONMMYECTBEHHbIE W KAYeCTBEHHblE U3MEHEHUs Xa-
pakTepUcTMK TpoMBOoLIMTapHOro pocTka nepudepudeckon KpoBuM C Lenbilo ANarHOCTUKU U OLEHKM TSXKECTU U
NporHo3a ocTporo naHkpeatuta. MiccnegosaHve ObINo npoBedeHo Ha Gase | xupyprudeckoro otgeneHus
Y3 «Tynbckas ropogckas 6onbHMLA CKOPON MeanumMHCKon nomoLum um. [.4A. BaHblkuHax. Mpu nposegeHum
paboTbl Oblrio 0TO6paHo 90 NauMeHTOB OMNBITHOM rPYNMbl  MOCTYNUBLUMX C ANArHO30M OCTPLIN NaHKpeaTuT
pasnu4HoOM cTeneHmn Tshkectn B | (bepmeHTaTMBHON) hase 3aboneBaHus, NoaTBEPKOEHHBIN KITMHUYECKMN,
nabopaTopHbIMU M UHCTPYMEHTANbHLIMW MEeTOoA4aMW OUArHOCTUKM COrfacHo HauuoHamnbHbIM KITMHUYECKUM
pekoMeHAaUmMaM No OCTPOMY MaHKpeaTuTy, yTBepXaeHHbIM B 2015 rogy Poccuickum obLwecTtBoM xmpypros,
n 20 NpakTU4YecKn 300POBbLIX YEMNOBEK U3 KOHTPOSIBLHOM rpynnbl O6binvM oToOpaHbl cpean aobposornbLeB. Ko-
NWYECTBEHHbIE XapaKTEPUCTUKM WCcCregoBaHbl C MOMOLLbID aBTOMAaTUYECKOro aHanusatopa Beckman
Coulter LH 750. KayecTBeHHble XapakKTePUCTUKN (arperaumoHHas cnocoOHOCTb OLeHMBanacb C NOMOLLbIO
npukposaTHon metoamnkn («ArpeckpuH-tect» OOO «TexHonorns-ctaHgapT», r. bapHayn), Tak n Bpy4Hyto ¢
NMOMOLLIbIO MeToankn dooToanekTpokonopmumeTtpa KOK-3 no Howard M.A. ¢ A® (apgeHosuHaudocdaT) ¢
nomotubto Habopos HMO PEHAM r. MockBa. PesynbTaTbl, MOMy4YEHHbIE NPU UCMOSb30BAHMM MPUKPOBATHOWN
METOAMKN M C MOMOLLbIO PYyYHOro MeToaa, Obinm conoctaBumbl. B HacTosiwem nccnegoBaHMn Mbl aHanusm-
poBanu abComnTHOE KONMYECTBO, OTHOCMTENBHOE KOMMYECTBO (TPOMOOLMTOKPUT), CpegHun obbeM TpoM-
HouunToB, BapmabenbHOCTb 0bbema kreTkn (pa3bpoc No obbemy) Kak MHAMKATOP TSHKECTWM MPOrHo3a npu
OCTpOM naHkpeaTute. B gaHHoM paboTe Mbl Moka3anu, YTo cpeaHun 06 beM TPOMGOLMTOB Oblfl 3HAYMTENBHO
NOBbLILIEH Y MALUMEHTOB C TSXKENbIM OCTPbIM NAaHKPEeaTUTOM, a UX KOMNMMYECTBO CHMXKEHO. A Takke B Xo4e Uc-
cnepoBaHusa Gbina ycTaHOBMEHa KOppensums Mexay KOnMYeCTBEHHbIMU U3MEHEHNSIMU B TpOMBOoLUTapHOM
poCTKe NepudeprUHEcKon KPOBM N TSHKECTbIO MaHKpeoHeKpo3a. A Takke Mbl JoKasanu, YTO NPUKPOBaTHbIE
MeTOoAbl UCCrefoBaHuA arperaumm TpoMOoLUTOB NPOCTLI M YAOOHbI B NCMOMb30BaHWN.

KnroueBble cnoBa: oCTphbIl NaHKpeaTuT, NaHKPEOHEKPO3, TPOMBOLMTHI, arperauus.

RESEARCH OF QUALITATIVE AND QUANTITATIVE CHARACTERISTICS OF THROMBOTIC GROWTH
OF PERIPHERAL BLOOD IN THE DIAGNOSTICS OF ACUTE PANCREATITIS

M.A. SCHLYAKHOVA', V.A. MARIJKO™, E.V. KUDRYAVTSEVA", M.S. KAZAKOV"~

Tula State D.Ya. Vanykin Clinical Hospital, Pervomayskaya Str., 13, Tula, Tula region, 300012, Russia
Medical Institute, Tula State University, Boldin Str., 128, Tula, Tula region, 300012, Russia

Abstract. To diagnose and estimate the severity and prognosis of acute pancreatitis, the quantitative
and qualitative changes of peripheral blood of platelet germ characteristics are analyzed in this article. The
research was conducted on the basis of the 1st surgical department of the State health institution “Tula city
hospital of emergency medical care named after D. Y. Vanikin “. There were chosen 90 patients of the test
group who presented with acute pancreatitis diagnosis of different severity in the 1st (enzymatic) phase of
the disease, which was proved by clinical, laboratory and tool methods of diagnostics according to the Na-
tional Clinical Recommendations on acute pancreatitis adopted by the Russian Surgeons Community in
2015, and 20 practically healthy people from the control group were selected out of the volunteers. The
quantitative characteristics are examined by the automatic analyzer Beckman Coulter LH 750. The qualita-
tive characteristics (aggregation ability was estimated both with the help of bedside method (“Agreskrin-test
Ltd Technologiya-Standart, Barnaul city) and manually by means of photoelectric colorimeter KFK-3 by
Howard M.A. with ADP by means of NPO RENAM sets, Moscow city. The results gained by the bedside and
tool methods were comparable. In the current research we were analyzing absolute quantity, relative quanti-
ty (thrombocytocrit), average platelet volume, cell volume variability (variation in the amount) as the indicator
of the severity of the prognosis during acute pancreatitis. In this research we showed that average platelet
volume was significantly raised at patients who suffer from severe acute pancreatitis, but its quantity is lo-
wered. Moreover, during the research there was set a correlation between the quantitative changes in plate-
let germ of peripheral blood and severity of pancreonecrosis. And also we managed to prove that the bed-
side methods of platelet aggregation research are easy.

Key words: acute pancreatitis, necropancreatitis, platelet, aggregation.
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YNIbTPACTPYKTYPA 3HTEPOLIUTA KULUEYHOW BOPCUHKWU MbILLIX B COCTOAHUU
OTHOCUTEJNIbHOINO ®YHKLUMOHAIIbHOI'O NOKOA

T.E. KA3AKOBA', 1.0. OMMOB™, H.P. KAPENIMHA", N.C. CECOPOBA’, A.[l. KALLUMH', A.AA. MMUPOHOB™

@rbOY BO «MeaHosckas eocydapcmeeHHas MeduyuHckas akademusi» MuHadpaea Poccuu,
. Llepememesckuli rp-m, 0. 8, UsaHoeo, 153012, Poccus
@r60Y BO «CaHkm-lNemepbypackuli 20cydapcmeeHHbIl neduampudeckul MeduyuHcKul yHusepcumemy»
Mun3dpasa Poccuu, yn. Jlumosckas, 4. 8, CaHkm-llemepbype, 194100, Poccus
Unemumym monekynspHou oHkonozauu (IFOM), Via Adamello, 16, Milano, 20139, Italia

AHHOTaums. B ctatbe npeacTaBneHbl pe3ynbTaTtbl M3y4YEHUS YNbTPacTPYKTYPbl S3HTEPOLMTA KULLEYHON
BOPCMHKMA MbIWKN B COCTOSIHUM OTHOCUTENBHOIO (PYHKLUMOHarbHOro nokos. [Ond uccnegoBaHus MeToOoMm
NpOCBEYMBAIOLLEN INEKTPOHHOW MUKPOCKOMWM Y KUBOTHbBIX Bpanu y4yacToK BepXHEero otgena TOLWen KMLIKK
yepes 12 4yacoB nocne KopMneHus. bein getannamMpoBaH KOMMIMEKC CTPYKTYP, POPMUPYIOLLMX CITOXHO opra-
HN30BaHHbIA Dapbep Mexay NPOCBETOM KMLUEYHWKA U MPOCBETOM NMMaTUYeCcKoro Kanunnspa, u coctos-
UMM U3 CETEBUOHOMO M 3NEKTPOHHO-NNOTHOrO OKONMOMEMOPAaHHOTO rMMKOKanMKkca U KOMMeKca MeXKNeTou-
HbIX KOHTaKTOB C ONpeaeneHHON 3aKOHOMEPHOCTLIO pacnonoXeHus. Huxke oCHOBaHUS MUKPOBOPCUHKM MEX-
KneTouyHas Lenb 3aMKHyTa NMOTHBIM KOHTAKTOM (zonula occludens), nog kKOTOpbIM pacrnonaraeTcs npome-
XyTOouHOe coeauHeHune — zonula adherens, HWKe ero — LWeneBon KOHTaKT (gap junction), nocne KOTOporo —
necmocombl (macula adherens). B6nuan 6asaneHon Yactu nnasmanemMmMma CoCegHUX 3HTEpPOLMTOB hopMu-
pyeT 30HY CINOXHbIX MHTEPAUTUTUPYIOLLNX KOHTAKTOB, pa3geneHHbIX Mexay cobon 4eCMOCOMON. QHTepoumnT
KMLLEYHOW BOPCUHKN B DOMbLUEN CTENEHW NPUCNocobneH s TpaHcnopTa KOMMOHEHTOB NMNUAOB, a He ben-
KoB. Tak, anvkarnbHasi nasmaneMma He y4yacTByeT B aHAOLMTO3€e. Ha membpaHax wepoxoBaTon aHgonnas-
MaTunyeckon cetn He obHapyxeHbl COPIl nokpeiTne n COPIlI-MeMOpaHHbIe MOYKK, CreLmManuanpyowmnecs Ha
KOHLieHTpauum 1 TpaHcrnopTe 6enkoB M3 LIepoxXoBaToW 3HAOMNA3MaTUYECKON ceTu K Komnnekcy onbaxu.
Mexagy aHTepouuTamMn KULLEYHON BOPCUHKM ObINK BbISBMEHbI AEHOAPUTUYECKUE KIETKWU, KOTOpble, Npeano-
NOXWTENbHO, Y4acTBYIOT B TPAHCNOPTE XUNOMUKPOHOB Yepe3 6asanbHylo MeMbpaHy, dopmupys B Hel no-

pbl.
KnioueBble croBa: 3MeKTPOHHAs MUKPOCKOMUSI, KaeMYaTblii SHTEPOLIMT, KMLLEYHas BOPCUHKA.

ULTRASTRUCTURE OF THE LIMBIC ENTEROCYTE OF THE MOUSE INTESTINAL VILLUS IN A STATE
OF RELATIVE FUNCTIONAL REST

T.E. KAZAKOVA', I.D. DIMOV ", N.R. KARELINA", I.S. SESOROVA’, A.D. KASHIN', A.A. MIRONOV "~

"FSBEI HE «lvanovo State Medical Academy» MOH Russia, Sheremetevsky Ave., 8, lvanovo, 153012, Rus-
sia
FSBEI HE «St. Petersburg State Pediatric Medical University» MOH Russia, Litovskaya St., 8, St. Peters-
burg, 194100, Russia
Institute of Molecular Oncology (IFOM), Via Adamello 16, Milano, 20139, Italia

Abstract. The article presents the results of studying the mouse limbic enterocyte ultrastructure of the
intestinal villus in a state of relative functional rest. For examination by transmission electron microscopy in
animals were taken an upper portion of the jejunum in 12 hours after feeding. A complex of structures, which
form a complexly organized barrier between the lumen of the intestine and the lumen of the lymphatic capil-
lary and consist of a reticular and electronically dense round robin glycocalyx and a complex of intercellular
contacts with a certain regularity of location, has been detailed. Below the base of the microvillus, the inter-
cellular gap is closed by a dense contact (zonula occludens), beneath which is the intermediate compound
zonula adherens, below it is gap junction, followed by desmosomes (macula adherens). Near the basal part
of the plasmolemma of neighboring enterocytes forms a zone of complex interdigitating contacts separated
by a desmosome. Enterocyte intestinal villus is more adapted to transport components of lipids, rather than
proteins. Thus, the apical plasmalemma does not participate in endocytosis. On the membranes of a rough
endoplasmic reticulum, no COPII coating and COPIl membrane membranes were found, which almost spe-
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cialize in concentrating and transporting proteins from rough endoplasmic reticulum to the Golgi complex.
Between the enterocytes of the intestinal villi, dendritic cells were identified, which, presumably, participate in
the transport of chylomicrons through the basement membrane, forming pores in it.

Key words: electronic microscopy, limbic enterocyte, intestinal villus.
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OPrAHM3ALMOHHBLIE N HAYYHBIE ACNEKTbI PE®JIIEKCOTEPANMUA
N.F. ATACAPOB, A.M. BACUIEHKO, C.A. PAOSVNEBCKNM

®IBY HauuoHanbHbIlU MeOUUUHCKUL uccriedosamernbCKul UueHmp KypopmoJsioauu u peabunumauyuu
MuH3dpaea Poccuu, Hosbili Apbam yn., 8. 32, Mockea, 121099, Poccus
lNpocbeccuoHarnbHas accouuauusi pecbriekcomeparnesmos,
yn. JlemHukosckasi, 0. 5, Mockea, 115114, Poccus

AHHOTaumA. lNMpuBegeHa kpaTkas UCTOPWUS Pas3BUTUA W HbIHELLHEro COCTOSIHWUS TEeopuUM U NPaKTUKM
pednekcoTepanum — OT APEBHNX BO33PEHMIN TPaAULIMOHHON BOCTOYHON MeAUUMHbI A0 COBPEMEHHbIX Meau-
Ko-6uonoruyeckmx koHuenumn. OgHon n3 Hambonee HacylHbIX NpobnemM pedekcoTepanum ABNSETCA Kpu-
TU4eckas oueHka eé aheKTUBHOCTUN B popMaTe gokasaTenbHON MeauunHbl, B YaCTHOCTU OTCYTCTBUE UM
HenomnHowueHHOoCcTb nnauebo koHTponda. OnpeaenéHHble CMOXHOCTA €ro OCYLLECTBMNEHNS MPW KNaccuyecknx
MeToAax CTUMYNAUMM akynyHKTYPHbIX TOYEeK AeNCTBUTENbHO UMEKT MECTO, AaHHble CYLLEeCTBYILWUX MeTa
aHanusoB, NpoTMBOpeYnBLI. B pesynbTate cepun paboT nokasaHo, YTo hapMakonyHKTypa — BegeHne meau-
KaMeHTOB B aKymnyHKTYpHble TOYKkM obecneynBaeT AOoCTxeHe Bonee BbICTPOro n yCToOMYMBOro TepanesTu-
yeckoro adpdekTa 3a CYET CrOXeHUa pedneKTOPHOro U MeaMKaMeHTO3HOro BAMsaHUA. K ToMy e npu muc-
nonb3oBaHMM hapMakoMNyHKTYpbl nierye obecneynTb nnauebo KOHTPONb, OHa MokKasaHa Npuv LWMPOKOM Chek-
Tpe 3aboneBaHui 1 ux npodunakTnkn. B yacTHOCTK, Ooka3aHa ee BbicOkas 3h(PEeKTUBHOCTL Ans BOCCTa-
HOBMNEHUsI CeKCyanbHOro 300POBbS MYXUYMH. ApceHarn nevyebHo-npodmnakTMieckmx MeToaoB pednekcoTe-
panny HEeYyKNOHHO paclUMpsieTcsl, B TOM Yncre, 3a CYET pa3paboTkv U BHEAPEHUSA HU3KOSHEPreTUYeCKMX, No
CYTW — MHAPOPMALMOHHBLIX CNOCOBOB BO3AENCTBUS Ha SKCTepopeLenTuBHbIE peddneKCoreHHble 30Hbl. Xapak-
TEePHbLIM MPUMEPOM MOXET CNY>XUTb CreKTpanbHasa poToTepanms, OCHOBaHHas Ha UCMOMb30BaHUU UCTOYHM-
KOB CBETa CO CMeKTpaMu MUCNyCKaHWs PasfuyHbIX XMMUYECKUX 3NeMeHToB. PesynbTaTthl npoBeAeHHbIX 1c-
crnefosaHuin, COOTBETCTBYOLWME TpeboBaHMAM AoKasaTenbHON MeAMUMHbBI, HaLNM OTpaxeHue B naTteHTax
Ha n3obpeTeHns, KIMHNYECKUX peKkoMeHOaumsx, MoHorpadumsax n mHoxecTBe ctaten. CoBpeMeHHbIV aTan
pa3suTus pednekcotepanun B Poccun cootBeTcTByeT cTpaternm BO3 no nHTerpaumm TpaguumMoHHON (KOM-
nnemMeHTapHon) MeauLnHbl, B HaUMOHarbHblE CUCTEMbI 3PaBOOXPaHEHNS.

KnroueBble cnoBa: pedrnekcoTepanusi, Krnaccuyeckoe urroykanbslBaHue, crnektpansHasa dotoTepanus,
hapMakonyHKTypa, AopconaTum, nonosble ANChYHKUNN.

ORGANIZATIONAL AND SCIENTIFIC ASPECTS OF ACUPUNCTURE
L.G. AGASAROV, A.M. VASILENKO, S.A. RADZIEVSKIY

National Medical Research Center of Balneology and Rehabilitation of the Ministry of Health of Russia,
Novy Arbat street, 32, Moscow, 121099, Russia
Professional Association of Reflexologists, Letnikovskaya str., 5, Moscow, 115114, Russia

Abstract. The authors present a brief history of the development and current state of the theory and
practice of reflexotherapy (RT) from the ancient views of traditional Oriental medicine to modern medical and
biological concepts. One of the most pressing problems of RT is a critical assessment of its effectiveness in
the format of evidence-based medicine, in particular the absence and inadequacy of placebo control. Certain
difficulties of its implementation in the classical methods of stimulation of acupuncture points do take place.
The data of existing meta-analyses are contradictory. As a result of a series of works it is shown that phar-
macopuncture (AF) — management of medicines in acupuncture points provides achievement of faster and
steady therapeutic effect due to addition of reflex and medical influences. In addition, it is easier to provide
placebo control when using AF. AF, as well as other methods of RT, is indicated in a wide range of diseases
and their prevention. In particular, high efficiency of AF for restoration of sexual health of men is shown. The
Arsenal of therapeutic and preventive methods of RT is steadily expanding, including through the develop-
ment and implementation of low — energy, in fact-information methods of impact on extra-perceptive reflex-
ogenic zones. A typical example is spectral phototherapy based on the use of light sources with emission
spectra of various chemical elements. The research results corresponding to the requirements of evidence-
based medicine, are reflected in patents for inventions, clinical recommendations, monographs and many
articles. The current stage of development of RT in Russia corresponds to the WHO strategy on integration
of traditional (complementary) medicine into national health systems.

Key words: reflexotherapy, classical acupuncture, spectral phototherapy, pharmacopuncture, dorsopa-
thy, sexual dysfunction.
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KPATKWUA OB30P JIUTEPATYPbI U COECTBEHHbIW KITMHUWYECKUWA ONbIT MPO®UITAKTUKU
OPAJlbHbIX MYKO3UTOB Y AETEX METOOAMWU NA3EPHOWU TEPAINUA

C.B. MOCKBWH', O.A. MPUTBIKO™, E.}O. CEPFEEHKO ", E.H. NYKALL", N.1. TYCEB™

@IBY «locydapcmeeHHbIl Hay4HbIl ueHmp nazepHoul meduuuHsl um. O.K. CkobenkuHa ®MBA Poccuuy,
CmydeHyeckas yn., 8. 40, Mockea, 121165, Poccusi, e-mail: 7652612@mail.ru
“rey3 «HayyHo-npakmu4eckul ueHmp crieyuanu3upogaHHoU MeOuUUUHCKOU nomMouwu demsm
um. B.®. BouHo-5lceHeukoeo 3, yn. Aeuamopos, 0. 38, Mocksa, 119620, Poccusi

AHHOTauus. B ctatbe npefcTtaBneH onbiT KIIMHUYECKOro NPUMEHEHNSA fnasepHON Tepanun B AETCKOW
OHKOMOrMM Anst NPOUNAKTUKMA U FIEYEHUN OCIOXHEHUA XMMMOTEPanuK, oparbHbIX MyKO3UTOB. Brnepsbie B
MUpe ONS 3TOW LEenu NpMMEHEHO HEMHBA3VBHOE Na3epHOe OCBEYMBAHME KPOBWU Ha CUHOKApOTUAHYK 30HY
(Mpoekuuto obLLEelt COHHON apTepMM CUMMETPUYHO) U NMOAKONEHHbIE AMKA CUMMETPUYHO C LENbO CTUMYNS-
LUuun paroumMTtapHOn akTUBHOCTU NeKoumMToB. HU y ogHoro u3 23 geten, npolleallnx Kypc nasepHon tepa-
NnMn, OCNOXHEHU He Habnoganu: 6 AeTen C OCTEOreHHOW capkomol B Bo3pacTe oT 7 oo 17 net (cpeaHun
Bo3pacTt 13,5 nert), 4 pebGéHka ¢ capkomon HKOmHra B Bo3pacTe oT 5 oo 15 net (cpegHun Bospact 9 ner),
10 geten ¢ onyxonsamMu LieHTpanbHOW HEPBHOW cucTeMbl B Bo3pacTe oT 1,5 go 10 net (cpeaHuii BospacT 5,2
roga), 4 pebéHka c pabgommocapkomon B Bo3dpacTe 4 roga (2) u 8 net (2), u oguH pebEHOK C ONyXOoIibio
Bunmca 6bin B Bo3pacTte 6 ner.

KnroyeBble cnoBa: geTckasi OHKOMOrus, oparnbHbI MyKO3UT, fla3epHas Tepanus, nasepHoe ocBeYvBa-
HMe KpOBWU.

A BRIEF LITERATURE REVIEW AND OWN CLINICAL EXPERIENCE IN PREVENTING ORAL MUCOSI-
TIS IN CHILDREN USING LOW LEVEL LASER THERAPY

S.V. MOSKVIN', D.A. PRITIKO™, E.Y. SERGEENKO", E.N. LUKASH", L.I. GUSEV"

"0.K. Skobelkin State Scientific Center of Laser Medicine under the Federal Medical Biological Agency, 40
Studencheskaya street, Moscow, 121165, Russia, 7652612@mail.ru, www.lazmik.ru
“V.F. Voino-Yasenetsky Scientific and Practical Center of Specialized Medical Care for Children of the De-
partment of Health of Moscow, 38 Aviatorov str., Moscow, 119620, Russia

Abstract. The article describes the experience of clinical application of low-level laser therapy in pedia-
tric oncology for the prevention and treatment of chemotherapy complications such as oral mucositis. For
this, for the first time in the world noninvasive laser blood illumination is symmetrically used on the sinocaro-
tid zone (on the projection of the common carotid artery symmetrically) and popliteal fossa in order to stimu-
late the phagocytic activity of leukocytes. None of the 23 children who underwent laser therapy course had
any complications: 6 children aged 7 to 17 years (mean age 13.5 years) with osteogenic sarcoma, 4 children
aged 5 to 15 years (mean age 9 years) with Ewing sarcoma, 10 children aged 1.5 to 10 years (mean age 5.2
years) with central nervous system tumors, 4 children aged 4 years (2) and 8 years (2) with rhabdomyosar-
coma and one child aged 6 years with the Wilms tumor.

Key words: pediatric oncology, oral mucositis, low-level laser therapy, laser blood illumination.
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MCNONb30OBAHUE WHTEPBAJNIbHOW F’MNOKCUYECKON TPEHUPOBKU B TMHEKONOIMun
(o630pHas cratbs)

T.H. UbIFTAHOBA, [.5. KYJIIbUYNLIKAA, T.B. KOHYYTOBA

@OIrBY «HayuoHarnbHbIlU MeduUUHCKUU uccriedogamenbckul ueHmp peabunumauuu u Kypopmosnoauu»
MuH3dpaea P®, Hoebili Apbam yn., 0. 32, Mockea, 121099, Poccusi

AHHoTauus. NpeacrasneH aHanua apdekTMBHOCTN ucnonb3dosaHus UIMT B ruHekonornn. 3ToT aHanu3
npoBeAeH Mo pesynbTaTtamM UCNONb30BaHUS NHTEPBANbHOW MMMOKCUYECKOM TPEHUPOBKA MHOTMMU aBTOPaMM.
Mocne Kypca rmnokcuTepanuM yMeHbLUMNack UHTEHCUBHOCTL Goner BHU3Y XXMBOTA, MOMHOCTbIO Gonu uc-
yes3nn y 66% XeHLmH. CHU3UMOCh KOMMYECTBO HapyLIEHU MEHCTPyarnbHOro Uukna, a Takke HapyllueHWi
PYHKLUMN AMYHKKOB. B pesynbTate neveHunst y 60mbHbIX C HOPManbHbIM MEHCTPYyarnbHbIM LIMKIIOM hyHKUMS
SMYHUKOB HE M3MEHSNachb, HO MpPU HEOOCTAaTOMHOCTU (DYHKLMM OHA HOpMmanu3oBanacb. YPOBEHb nporecre-
poHa, KOPTM30HA, MPOMaKkTMHa WU TECTOCTEPOHA B KPOBM CTAHOBUIICA HOpMarbHbIM. Kypc rvnokcmyeckon
TPEHUPOBKM MOMOXUTENBHO CKas3arncsl Ha obLEeM COCTOSHUM BONbHbLIX CanbMMHIOOOPUTOM: HOpPManmn3o-
BasiCsl COH, JOCTOBEPHO CHU3UIOCh YNCITO BOMNBbHBLIX C MOBLILEHHOW pas3apaXmMTerbHOCTbIO U AENPECCUBHbI-
MU paccTporcTBamMu. [oBbILLEHNE KOMMNEHCATOPHbBIX BO3MOXHOCTEN OpraHn3ma Mno3Bonnio BCeM GOSbHBIM
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yBenuunTb paboTtocnocobHocTb. VccnegoBaHms aBTOPOB AoKasanu, YTO aganTaunsi K TMnokcMmn sBnsieTcs
3(pPEKTUBHLIM CPEACTBOM MPOMMMIAKTMKA MOCeonepaumoHHbIX ocrnoxHeHun: nocne kypca UM y 85%
OOnNbHbIX HE ObINO HEOOXOAMMOCTU B MPUMEHEHUM aHTUOaKTepuanbHOW Tepanuu, Y BCex BONbHbIX 3aXunB-
fieHne nocreonepaumoHHOro LWBa WO NepBuYHbIM HaTskeHneM. Cpok npebbiBaHns 6OMbHbIX B KIMHMKE
cHmauncsa. Kypc AT cnocobeTBOBan yny4lleHno obLwero coctosHmst 60MbHbIX — apTepuanbHoe AaBrieHne
ctano 6onee cTabunbHbIM.

PesynbTaTbl agantauumn K rmnoKCunM B TMHEKONOTMM CBUMAETENLCTBYIOT O MOMOXUTENBHOM BIWSIHUM Ha
Xapaktep U3MeHeHU PYHKLMN AUYHUKOB, Ha HOPManmn3aLmnio COCTOSAHNS BONbHLIX CanbNUHrOO(OPUTOM.

KnroueBble cnoBa: rMnokcuTepanua, CaﬂbI'IVIHrOO(bOpT.

EFFECTIVENESS OF INTERVAL HYPOXIC TRAINING IN GYNECOLOGY
T. N. TSYGANOVA, D.B. KUL'ChICKAYA, T.V. KONCHUGOVA

National medical research center of rehabilitation and balneology»
Ministry of health of the Russian Federation, New Arbat str., 32, Moscow, 121099, Russia

Abstract. The analysis of efficiency of use of IGT in gynecology basing on the results of interval hypoxic
in many authors research is presented. After a course of hypoxytherapy, the pain intensity in the lower ab-
domen decreased, pain disappeared completely in 66 % of women. The number of menstrual cycle disord-
ers and ovarian dysfunction decreased. As a result of treatment in patients with a normal menstrual cycle,
ovarian function did not change, but when the function was insufficient, it returned to norm. The level of
progesterone, cortisone, prolactin and testosterone in the blood became in norm. Course hypoxic training
had a positive impact on the general state of patients with salpingoophoritis: normalized sleep, significantly
decreased the number of patients with increased irritability and depressive disorders. Increasing the com-
pensatory capacity of the body allowed all patients to increase efficiency. The authors’ studies have shown
that adaptation to hypoxia is an effective means of preventing postoperative complications: after a course of
IGT in 85% of patients there was no need for antibiotic therapy, in all patients healing of the postoperative
suture was the primary tension. The period of stay of patients in the clinic decreased. The course of IGT
helped to improve the general state of patients, and blood pressure became more stable.

The results of adaptation to hypoxia in medicine have shown positive impact on the character of
changes of ovarian function on the normalization of the status of patients with salpingoophoritis.

The article gives an analysis of the results on using IHT in obstetrics. In gynecology the results of adap-
tation to hypoxy confirm the positive influence on the changes in the ovaries functions and on normalization
of the state of patients with salfingoophritis.

Key words: hypoxytherapy, salfingoophritis.
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WCCNEQOBAHUE NPOTUBOBUPYCHOIO AEUCTBUA KAMENb MNETHEBA Ne1B (CENEHUTA) HA
BUPYCbITPUMNMAAUNB

B.B. MNETHEB, C.C. AMHVKOBA

UHemumym supyconoauu um. .U. UeaHosckozo ®IBY «HULIOM um. H.®. Namaneu» MuH3dpasa Poccuu,
yn. Mamaneu, 0. 16, 2. Mocksa, 123098, Poccus, e-mail: pletnevtreatment@mail.ru

AHHoTauus. [Npu n3yyeHnn NpoTUBOBUPYCHOMO AencTBUA kanenb [netHeBa Ne1B Ha Bupychl rpunna A
n B yctaHoBneHo, 4YTO npenapart npu pasnnyHbiX cxemMax BBEAEHUS MPOSBISET BbIPAXEHHYO NPOTUBOBU-
PYCHYIO aKTUBHOCTb B OTHOLWeHUM BupycoB rpunna A/HS5, A/H3 v B. Kannu MNMnetHeBa Ne1B obnapatoT BblI-
paXkeHHbIMW BUPYNMUUAHbIMKM cBoMcTBaMu. [pu nccnegosaHum npoTmBoBupycHon aktmBHocTM KIT Ne1B
ObINO yCTAHOBNEHO, YTO LIMTOTOKCUYECKash KOHLEHTpauus npenapata ans Bupycos rpunna A u B B KynbType
MICK coctaenset 120 mkr/mn. KM Ne1B B koHueHTpauun 3,0 mkr/mn obrnagatoT npoTUBOBUPYCHOW aKTUB-
HOCTbIO B KynbType knetok MIOCK B oTHoweHun Bupyca rpunna yenoseka A (A/KanudopHus/7/04 (H3N2))
npv BHECEHWUM NpenapaTa 3a 2 4 o uHduumpoBanus kneTtok. KIM Ne1B B koHueHTpaumm 6,0 MKr/Mn okasbl-
BalOT NPOTMBOBUPYCHYIO aKTMBHOCTb B KynbType knetok MOCK B oTHOWeHUn BMpyca rpvnna yenoseka A
(A/KanudopHusa/7/04 (H3NZ2)) npu BHeceHun npenapata OAHOMOMEHTHO C WHMUMpoBaHneM knetok. KIl
Ne1B B KOHUeHTpauuu 19,5 MKr/MN NPOSIBRSIOT NPOTUBOBUPYCHYHO aKTUBHOCTb B KynbType knetok MOCK B
OTHOLLEHMKN BUpyca rpunna yenoseka A (A/Kanudophus/7/04 (H3N2)) npn BHeceHun npenapaTa vepes 30
MUWH nocrne uHduumposaHus kneTtok. KIM Ne1B B koHUeHTpaummn 60 mkr/mn obnagaloT NpoTUBOBMPYCHOW ak-
TMBHOCTbIO B KynbType knetok MACK B oTHOLWEHMM BMpyCca rpunna YyenoBeka B npyu BHeCeHMM npenapara B
KynbTypy 3a 2 4 Jo MHmumpoBaHus kneTok. [NokasaHo Takke, 4to KN Ne1B B koHueHTpauumn 80 MKr/Mn nH-
rmbupyloT pennukaumio Bupycos rpunna A/H5 (Alytkal/Tlpumopbe/2633/01(H5N3), Alytkal/llpnmopbe/2621/01
(H5N2) n Alytka/AnTain/1285/91(H5N3)) B kynbType knetok MOCK, cHmkasi MHPEKUMOHHBIM TUTP BMpYyCa Ha
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2,0-2,5 Ig TUMOs0mn- B pe3ynbTate npoBeAeHHbIX MccrnegoBaHun yctaHoBneHo, 4to KM Ne1B oGnapatot
BbIP@XXEHHbIM NPOTUBOBUPYCHbIM AEUCTBMEM B SKCNEPUMEHTAX in Vitro B OTHOLUEHUN U3YYEHHbIX NaToreH-
HbIX A58 YenoBeka U XMBOTHbIX BUPYCOB. OdeKTUBHOCTL NpoTnsoBupycHoro aenctemsa K Ne1B saBucut
oT cnocoba ero npMMeHeHus (NPOUIAKTUYECKN OO 3apaXKeHUs, C Ne4ebHON Lernbio), KOHLEeHTpauuM n onu-
TENbHOCTU 3KCMO3ULNN.

KnroueBble cnoBa: Bupychl rpunna A u B, kannu NnetHeBa Ne1B, cenenur.

RESEARCH OF ANTI-VIRAL ACTION OF THE PLETNEV No. 1B DROPS (SELENITE) ON INFLUENZA A
AND B VIRUSES

V.V. PLETNEV, S.S. YAMNIKOVA

Institute of Virology named after D.I. Ivanov of the FSBI "Institute of Epidemiology and Microbiology named
after N.F. Gamaley “ of the Ministry of Health of Russia, Gamaley St., 16, Moscow, 123098, Russia,
e-mail: pletnevtreatment@mail.ru

Abstract. When studying the antiviral effect of the Pletnev drops No. 1B on influenza A and B viruses, it
was found that the drug with different administration regimens exhibits pronounced antiviral activity against
the A/ H5, A/ H3 and B viruses. In the study of the antiviral activity of the Pletnev drops No. 1B, it was found
that the cytotoxic concentration of the preparation for influenza A and B viruses in the culture of MDSC is
120 ug / ml. The Pletnev drops No. 1B at a concentration of 3.0 ug / ml have antiviral activity in the culture of
MDSC cells against human influenza virus A (A / California / 7/04 (H3N2)) when the preparation was admi-
nistered 2 hours before infection of the cells. The Pletnev drops No. 1B at a concentration of 6.0 ug / ml have
antiviral activity in the culture of MDSC cells against the human influenza A virus (A / California / 7/04
(H3NZ2)) when the preparation is administered simultaneously with infection of the cells. The Pletnev drops
No. 1B at a concentration of 19.5 pg / ml exhibit antiviral activity in the culture of MDSCs against the human
influenza A virus (A / California / 7/04 (H3N2)) when the preparation is administered 30 minutes after infec-
tion of the cells. The Pletnev drops No. 1B at a concentration of 60 pg / ml have antiviral activity in the MSCK
cell culture against human influenza virus B when the preparation is introduced into the culture 2 hours be-
fore the cells are infected. It was also shown that The Pletnev drops No. 1B at a concentration of 80 ug / ml
inhibits the replication of influenza A / H5 viruses (A / duck / Primorye / 2633/01 (H5N3), A / duck / Primorye /
2621/01 (H5N2) and A / duck / Altai / 1285/91 (H5N3)) in cell culture MDSC, reducing the infectious titer of
the virus by 2.0-2.5 Ig TCID 50 / ml. As a result of the conducted research, it was established that CP No. 1B
have a pronounced antiviral effect in vitro experiments with respect to the studied viruses that are pathogenic
for humans and animals. The effectiveness of the antiviral effect of The Pletnev drops No. 1B depends on
the method of its use (prophylactically before infection, for therapeutic purposes), concentration and duration
of exposure.

Key words: influenza A and B viruses, Pletnev drops No. 1B, selenite.
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QODEKTUBHOCTb HEMEOAUKAMEHTO3HbLIX METOAOB JIEYEHNA BOCMNAJIUTESNIbHbLIX
3ABOJIEBAHUN NMAPOOOHTA PA3BMBLUUXCA HA ®OHE UCKYCCTBEHHbLIX AEHTAJIbHbIX
PECTABPALIUU

N.®. PELEHKO', H.M. CbICOEB”, C.I. BE3PYKOB™

OOO «[IEHTAJI», yn. ®pyH3e, . 20, n. 3, r. Esnamopus, Pecnybnuka Kpbim, 297406, Poccus
@OrAQY BO «Kpbimckuli gpedeparbHbil yHU8epcumem umeHu B.U.BepHadckoaoy,
MeduuyuHckas akademusi umeHu C.U.eopauesckozo,
byn. JleHuHa, 8. 5/7, 2. Cumgbepornonb, 295000, Poccus

AHHoTauums. Mo gaHHbIM akcneptoB BO3, BocnanutensHble 3aboneBaHnsa napogoHTa BCTpedaTea Y
90-95% B3pocnoro HaceneHns. OCHOBHbIE MO3ULMK 3aHMMAKOT XPOHWYECKUI KaTaparibHbIN TMHIMBUT U XPO-
HUYECKNIA FeHepanu3oBaHHbIN MapoAoHTUT. B MX KOMMNNEKCHOM fneyYeHuM MO3UTMBHO 3apeKoMeHOoBanm
cebsa 6anbHeonornyeckne n Kypoptonormdeckme akrtopbl Kpbima.

Llenbto uccriedosaHusi aBUNach KIMHWKO-nabopaTopHas oueHka adhdeKkTMBHOCTM pa3paboTaHHOro Ho-
BOrO KOMMMeKca HeMeanKaMeHTO3HOro fiedeHust U NPouUNakTMkM 060CTPEHNI XPOHNYECKOrO KaTaparnbHOro
TMHIMBUTA N XPOHWUYECKOIO reHepaniM3oBaHHOrO NapoAoHTMTA, PasBMBLUMXCH Y OOmMbHbIX Ha hoHe ucKyccT-
BEHHbIX AeHTarnbHbIX pectaBpauui. B nccnegoBaHum npuHany ydactue 72 naumeHta B Bo3dpacte 18-30 net
C XPOHUYECKUM KaTapanbHbiM FMHIMBUTOM (30) U XPOHUYECKMM reHepann3oBaHHbIM MapodoHTUTOM (42),
KoTopble Oblnn pacnpeaeneHbl Ha 2 KIMMHUYECKUE TPynnbl: OCHOBHYHO (414yernoBek) U kKOHTponbHyto (31). B
OCHOBHOW rpynne Asis OLEHKN TMIMEHNYECKOrO COCTOSAHMST UCMOoMb3oBaHbl MHAeKcbl Green-Vermillion (OHI-
S), Typeckn, O'Jlnpu, Buoxumudeckue, onpegeneHme CoaepXaHus MaroHoBoro duasib0eauda, aKTUBHOCTM
rnyTaTMOH-NepoKcuaasbl, NEPEKNCHOrO remMosnm3a apuUTpoLMTOB, NEPEKUCHOrO UHAEKCA. [103MTUBHYIO OUHa-
MUKY KMMHUYECKUX NHAEKCOB M Npob Habnoganu y nauMeHToB C XPOHUYECKUM KaTapanbHbIM TMHIMBUTOM MO
3HayeHusm nHaekcos PMA, UK u Green-Vermillion. Wnoekc PMA yepe3 6 mecsueB nocne kypca IedeHus
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Obin gocTtoBepHO HWXe (p<0,02), 4em B KOHTPOSbHOM rpynne. Y B0MbHbIX XPOHUYECKUM KaTaparnbHbIM TMH-
rTMBMTOM B OCHOBHOW rpynne CyLleCTBEHHOE KnMHMYecKoe ynydweHue no ungekcy PMA gocturHyto y 75%
BonbHbIX (p<0,001), 1y 69,87% AOCTUrHYyTa CTOMKas PEMUCCUS C XPOHUYECKMM reHepanu3oBaHHbIM napo-
OOHTUTOM. BbipakeHHOe TepaneBTMYeCcKoe AENCTBUE NOATBEPKOEHO MO CHMKEHUIO 3Ha4YeHun npobbl LLnn-
nepa-lNucapesa (p<0,001) n rUrMeHNYeCkUX NHOEKCOB. Pe3yrbmamsl NPOBEAEHHOIO KIMHUYECKOTO UCCche-
OOBaHWs NOKa3anu, YTo NCMOMb30BaHHbIE HaMu B OCHOBHOW Fpynne KOMMO3vuumn 030HMPOBaHHbIX Npenapa-
ToB «Bbuone» n «d®nto-bmonb» EMOHCTPUPYIOT MEMOPaHOTPOMHbIA U aHTUOKCUOAHTHBIA 3¢ eKTbI, MOBbI-
WwatoT adhPEKTMBHOCTb M COKPALLAIOT CPOKM NiedeHnst 0B60CTPEHNIA XPOHNYECKOTO KaTaparibHOro rmHrMBnTa u
XPOHUYECKOr0 reHepann3oBaHHOIO NAapOAOHTUTA, CHUXKAKT PUCK BO3HUMKHOBEHUS peuuanBoB 3aboneBaHusl.

KnioueBble cnoBa: [eHTanbHble pecTaBpaLu, OCMOXHEHMWS, XPOHUYECKUIA KaTapanbHbIA TMHIUBUT,
XPOHUYECKUI reHepann3oBaHHbIN NapodoHTUT, 6anbHeo-030HO- huToTEpanus.

THE EFFECTIVENESS OF NON-PHARMACOLOGICAL TREATMENT METHODS OF INFLAMMATORY
PERIODONTAL DISEASES ON THE BACKGROUND OF ARTIFICIAL DENTAL RESTORATIONS

I.F. FESHCHENKO', N.P. SYSOEV', S.G. BEZRUKOV"

Federal State Autonomous Educational Institution "Crimean Federal University named after V. I. Ver-
nadsky", MedlcaIAcademy named after S. I. Georgievsky, Lenin blv., 5/7, 295000, Simferopol, Russian
Federation

Abstract. According to the WHO experts, the parodontium inflammatory diseases occur in 90-95% of
adolescent population. The main positions are occupied by chronic catarrhal gingivitis and chronic genera-
lized parodontitis. In their comprehensive treatment SPA and balneological factors of the Crimea have posi-
tively proven themselves. The research purpose is to assess clinical and laboratory efficiency of the devel-
oped new complex of non-pharmacological treatment and prevention of exacerbations of chronic catarrhal
gingivitis and chronic generalized parodontitis, which have developed among patients on the background of
artificial dental restorations. The study involved 72 patients aged 18-30 years with chronic catarrhal gingivitis
(30), and chronic generalized periodontitis (42), which were divided into 2 clinical groups: main (41) and con-
trol group (31). To assess the hygienic condition we used Green-Vermillion’s index (OHI-S), Tureski,
O'Leary, biochemical (characterizing the level of FAS and SRO), the determination of MDA content, activity
of glutathione peroxidase, peroxide hemolysis of erythrocytes and calculation of the peroxide index. Positive
dynamics of clinical indices and tests were observed among patients with chronic catarrhal gingivitis in the
index values of PMA, IB and Green-Vermillion. PMA index 6 months after treatment was significantly lower
(p<0.02) than in the control group. Chronic catarrhal gingivitis patients in the main group achieved a marked
clinical improvement in the rate of PMA among 75% of patients (p<0.001), and 69.87% achieved a stable
remission with chronic generalized parodontitis. Expressed therapeutic effect was confirmed by the decrease
in the value of the Schiller-Pisarev sample (p<0.001) and hygienic indices. The results of the clinical studies
showed that the use of ozonized preparations composition demonstrates the effect of parodonte protectors
possessing antioxidant and membrane tropic effect. Developed treatment-and-prophylactic complex on the
basis of the ozonized liquid composed of the "Biolle" mud and mineralized balm "The Phyto-Biolle" increases
efficiency and reduces treatment time of exacerbations of chronic catarrhal gingivitis and chronic generalized
parodontitis, reduces the risk of the disease recurrence.

Key words: dental restoration, complications, chronic catarrhal gingivitis, chronic generalized periodon-
titis, balneo-ozone-phytotherapy.

YIK: 616-006.448 DOI: 10.24411/1609-2163-2018-16274

MHOXECTBEHHASA MUEJNIOMA, OEBIOTUPOBABLUAA TMNEPBUCKO3HbIM CUHOPOMOM.
TPYOHOCTU OUATHOCTUYECKOI'O NMOUCKA
(cnyyvan n3 NnpakTUKK)

T.B. YHECTHOBA, A.N. MAKAPYEB, B.K. ®POJ10B

®Irb0Y BO «Tynbckull eocy0apcmeeHHbil yHusepcumemy, MeduyuHckut uHcmumym,
yn. bonduHa, 0. 128, 2. Tyna, 300028, Poccus, e-mail: tchestnova.tatiana@yandex.ru

AHHoTaumA. MHOXecTBEHHasi MMerioma — OAHO M3 Hamboree YacTo BCTPEYAILLMXCS 310KaYeCTBEHHbIX
3aboneBaHnii KPOBU, XapaKkTepu3yHoLLEecs KNOHanbHOM nponudepaumner aTunMYHbIX NnasmMmaTUieckmx Kre-
TOK KOCTHOro mo3ra. HambonbLunii ypoBeHb 3aboneBaemocTu UKCMpyeTcs y naumeHToB ctaplue 80 nert.

MHOXXeCTBEHHON MUENOME XapaKTEPEeH OJIMTENbHbIA BECCUMNTOMHbBIV Nepuog, NPOSABSIOLNACA B BU-
e nosbilweHHoro COJ3. 3avacTtyto 6onbHble 0bpallaTcst 3a MOMOLLBIO MO MOBOAY MATONOrM4eckux nepe-
FIOMOB MpPK BbINOMHEHUN NPUBBLIYHOW (PU3NYHECKON HArpys3ku.

KnuHnyeckne cMMNTOMbl MHOXECTBEHHOW MUENoMbl NpeAcTaBreHbl ABYMS rpynnaMu: K nepBo OTHO-
CUTCS MHPUNbTPALUUS KOCTHOW TKaHWU U3MEHEHHLIMU MfiasmMouMTaMu, YTO OMNOCPEAYET OCTEONUTUYECKME U
OCTEOMNEHNYECKMNE MPOLIECCHI, a TaKKe YyrHeTeHue KpoBeTBopeHusl. Ko BTOpon rpynne OTHOCUTCSI rMnepBu-
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CKO3HbI CUHAPOM, HapacTawllasi noYyevyHas HegoCTaTOYHOCTb, 0BycroBrneHHas oTnoxeHvem M-6enka B
MOYEeYHbIX KaHanbLuax 1 SBneHns nonmHerponatun. MNATUNETHAS BbPKMBAEMOCTb NaUMEHTOB MNpu nposege-
HUM COOTBETCTBYIOLLEN Tepanuu Ha nepBow ctagum coctaBndeT 50%, B ganbHenwem pe3Ko CHuKaeTcs,
pocturas 15% k TpeTbeln cTagmn.

B cTaTbe onucbiBaeTcsa criyq4a MHOXECTBEHHON MUENOMbl Yy naumeHTa. Begywum KNMHUYECKUM NposiB-
neHnem Obinl rTMNEePBUCKO3HbIA CMHOPOM, KOTOPbLIA MPOSBUIICS B BMAE NOB3AOLWHO-6€4pEHHOro BEHO3HOro
Tpomb03a, N0 MOBOAY KOTOPOro MauMeHT Npoxoawnn anutenbHoe nedveHne. OnucaHbl guarHOCTUYECKue 3a-
TPYAHEHWS, BO3HUKLLME B NpoLiecce Kypauuy 4aHHOro naumeHTa.

KnroueBble cnoBa: napanpoTeuHbl, MHOXECTBEHHas MWerioMa, paHHUEe CUMMTOMbI, CTepHarnbHas
NyHKUUSA, MMernorpaMmma.

HYPERVISCOSOLIC SYNDROME AS A MANIFESTATION OF MULTIPLE MYELOMA. DIFFICULTIES OF
DIAGNOSTIC SEARCH (practical case)

T.V. CHESTNOVA, A.l. MAKARCHEYV, V.K. FROLOV

Tula State University, Medical Institute, Department of Sanitary, Hygiene and Preventive Disciplines,
Boldin St., 128, Tula, 300028, Russia, e-mail: tchestnova.tatiana@yandex.ru

Abstract. Multiple myeloma is one of the most common malignant blood diseases, characterized by
clonal proliferation atypical bone marrow plasma cells. The highest incidence occurs in patients older than 80
years.

It characterized by a long asymptomatic period, manifested in the form of increased ESR. Often, pa-
tients asking for help because of pathological fractures during physical activity.

The clinical symptoms represented by two groups: the first is the infiltration of bone tissue by altered
plasma cells, which mediates osteolytic and osteopenic processes, as well as inhibition blood formation. The
second group includes hyperviscose syndrome, increasing renal failure caused by deposition of M-protein in
the renal tubules and the polyneuropathy phenomenon. In the first stage of appropriate therapy, five-year
survival of patients is 50%, then decreases sharply, reaching 15% in the third stage.

Article presents the case of multiple myeloma in a patient. The leading was hyperviscose syndrome,
which manifested itself as oblique-femoral venous thrombosis, about which patient was at long treatment.
The authors described the diagnostic difficulties that have arisen in the treatment.

Key words: paraproteins, multiple myeloma, early symptoms, sternal puncture, myelogram.
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XAPAKTEPUCTUKA OBLLUEIO COCTOAHUA OPTAHU3MA MO NOKA3ATENAM MHOMBUAOYAIIBHO-
o BOCMNMPUATUA BPEMEHU

N.A. MEPOEHOBA™", E.A. TAKOEBA™ ™", U.P. TATAEBA"", M.1. HAPTUKOEBA""

"MIBMW BHL PAH, yn. Mywkutckas, 0. 47, 2. Bnadukaekas, 362025, Poccusi
“®re0Y BO « COMMA» M3 P®, yn. MywkuHckas, 0. 40, 2. Bnadukaskas, 362019, Poccusi
“®reoy BO «COry» um. K.J1. Xemaezyposa, yn. BamymuHa, 0. 44-46, 2. Bnadukaskas, 362025, Poccus

AHHOTaumsA. B HacTosiwee Bpemsi MH(POPMAaUMOHHBbIE NEeperpy3kv, 3MOLMOHANbHOE HanpsbkeHne B
npouecce y4ebHON OeATens5HOCTY, TMMIOAUHAMKS, HAapYyLLEHME peXnMa U kavyecTBa NUTaHUs, X1U3Hb B 9KOMO-
rmyeckn HebraronpusaTHoW cpede obuTaHus, CNOCOOCTBYIOT PasBUTMIO NMCUXUYECKOrO CTpecca, Ae3ajanTa-
LN Y XPOHUYECKOro NaToNIoOrM4Yeckoro 4ECUHXPOHO3a, CO30aA0LLEr0 Cepbe3Hble NPeanOChIKMA ANS pas3BUTUA
ON3PEerynaumoHHON naTornornv, MaHudecTaumm CKpbITbIX NaToNormyeckux npoueccos. PUTMbI sBRsOTCA
CaMblM TOHKUM MapKepOM COCTOSIHWUSI XU3HEeOEATEeNbHOCTN OpraHn3Ma W criyxaT A58 XapakTepUCTUKU ero
afanTMBHBLIX BO3MOXHOCTEN. [loka3aHo, YTO COCTOSIHME 340POBbSA OpraHn3Ma accoummpyeTcsa ¢ agekBaTHOM
OKOMOCYTOYHON BMOPUTMONOrMYEeckon AeaTenbHOCTbo. B gaHHOM cTaTbe paccMoTpeHbl napameTpbl du-
suonorndeckmnx yHkuun (CAL n/n, QAL n/n, cpAL n/n, N4 n/n, t° n/n, YCC 4epes kaxaple 4 yaca c nepe-
PbIBOM Ha HOYHOW COH B TeyeHue 3-X CyTOK C mocnegyowen obpaboTkon MosyYeHHbIX pe3ynbTaToB Ha
OBM. Bocnpusitve BpemeHu onpenensany TeCToM «MHAMBUAYanbHast MuHyTay. [pu nccnegoBaHum cocTost-
HUs1 BUOPUTMOB PU3MOSTOTNHECKUX PYHKLUMI Y BOMBbHBIX AEeTEN YCTaHOBMNEHO HAapPYyLUEHNE BPEMEHHOW opra-
HM3aLun OU3NONOrM4Eecknx cUcTeM B (popme NaTonorMyeckoro AeCMHXpPoOHO3a: Ha PoHe Pe3Koro yBenuye-
HUSA OONN HEOOCTOBEPHbLIX PUTMOB Ha 23% BbISIBNEHO CHWXEHWE Yucna AOCTOBEPHbIX LUPKaaANaHHbIX PUT-
MoB 00 38%, 1 noBbiWeHMe ymcna ynotpa- (28%) n nHdppaguaHHeix YacTtoT (34%); acuHepasHoCTb conps-
XEHHbIX PUTMOB CEpPAEYHO-COCYANCTON CUCTEMBI U [, CHWXKEHMe Me3opa U amnnuTyabl putMa Temneparypbl
Ha POHE YKOPOYEHUS ANMTENBHOCTU «MHAMBUOYaNbHOW MUHYTbI» Ha 15-17 cek., 4TO KOoppenupyeT ¢ usme-
HEHMSIMW cOMaTO-BereTaTUBHbIX NokasaTenen. TecT «MHOuBMAyanbHas MUHYTa» MOXET CNYXUTb KpUTepu-
€M OLEeHKI obLLero CoCToAHMS 340POBbA YenoBeka, agantauum 1 gesagantaumm B pasfnyHbiX CUTyaUmsX.
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KnroueBble cnoBa: nHaMBuayansHas MUHYTa, AECUHXPOHO3, BpEeMEeHHas opraHusaums gusnonornye-
CKOM OyHKUMIA, BUONOrNYECKUn pUTM.

CHARACTERISTIC OF THE GENERAL STATE OF THE BODY IN TERMS OF INDICATORS OF INDI-
VIDUAL PERCEPTION OF TIME

L.A. MERDENOVA™", E.A. TAKOEVA" ", LR. TAGAEVA"", M.Il. NARTIKOYEVA"~

IBMI VNTS RAS, Pushkinskaya Str. 47, Vladikavkaz, 362025, Russia
"FGBOU SOGMA of the Ministry of Health of the Russian Federation,
Pushkinskaya Str., 40, Vladikavkaz, 362019, Russia
“FGBOU SOGU named after KL Khetagurov Vatutin Str. 44-46, Vladikavkaz, 362025, Russia

Abstract. At present, the information overload, emotional stress in the process of learning activity, lack
of exercise, violation of diet and nutrition, living in an unfavorable environment, contribute to the development
of mental stress, disadaptation and chronic pathological desynchronosis, which creates serious prerequisites
for the development of disregulatory pathology, manifestation of hidden pathological processes. Rhythms are
the most subtle marker of the state of the organism and serve to characterize its adaptive capabilities. It is
proved that the state of health is associated with adequate daily biorhythms activity. The parameters of phy-
siological functions (SAP r/l, DAP r/l, AAPr/l, PP r/l , t° r/l, heart rate every 4 hours with a break for night
sleep for 3 days with the subsequent processing of the results on the computer. The perception of time was
determined by the test "individual minute" of IM. In the study of the state of biorhythms of physiological func-
tions in sick children, the temporal organization of physiological systems in the form of pathological desyn-
chronosis was established: against a background of a sharp increase in the proportion of unreliable rhythms
by 23% about a decrease in the number of reliable circadian rhythms up to 38%, and an increase in the
number of ultra- (28%) and infradian frequencies (34%), asynphase of the linked rhythms of the cardiovascu-
lar system and t°, the decrease of mezor and amplitudes of the temperature rhythm against the shortening of
the duration "individual minute" for 15-17 seconds. The duration of IM correlates with changes in somato-
vegetative indices. The test "individual minute" can serve as a criterion for assessing the general state of
human health, adaptation and disadaptation in various situations.

Key words: individual minute, desynchronosis, temporary organization of physiological function, biolog-
ical rhythm.
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BO3MOXHOCTb NPUMEHEHNA MUHUATIOPHbIX UH®PAKPACHbLIX KAMEP
HOBOI'O NOKOJIEHNA B MEAULIMHCKOWU OUATHOCTUKE

N.H. XWKHAK, E.MN. XMXHSAK, E. .. MAEBCKNIA

YHecmumym meopemuyeckoll U akcriepuMmeHmarsbHol buogusuku PAH,
yn. Mhemumymckas, 0. 3, lNyuwuHo, Mockosckasi 06br., 142290, Poccus

AHHOTaumA. PaboTa noceslleHa OueHKe NepcrekTUBHbIX BO3MOXHOCTEN NMPUMEHEHUS MUHUATIOPHBbIX
MaTPUYHBIX MHPPaKPaCHbIX KaMmep HOBOMO MOKOMEHWS B MEAMLMHCKOW AuarHocTuke. NpvBeaeHsl pesynbra-
Tbl AE€TanbHOro aHanm3a pearnbHbIX TEXHNYECKMX NapaMeTpOB MUHUATIOPHLIX MH(ppaKpacHbIX Kamep pasHbiX
TMNOB, NO pesynbTaTaMm KOTOPbIX AAOTCA peKOMeHOauun O BO3MOXHOCTU UCMOSb30BaHWUS KOHKPETHbBIX MO-
Aenen B KayecTBe MPUEMHOroO YCTPOMCTBA MH(PpaKpacHbIX U3NyYEeHUs B MEOMLUHCKMX ONarHOCTUYECKUX
cuctemax. Ocoboe BHUMaHWe yaeneHo 3KCrneprMeHTanbHOW OUEHKe ANarHOCTUYECKUX BO3MOXHOCTEN MU-
HUaTIOPHBIX MH(PPaKpacHbIX KaMep No CPaBHEHUIO C AOPOroCTOAWMMU, NpodeccMoHanbHbIMU MHpakpac-
HbIMWU Kamepamy, a TakKke akTyanbHOCTU paHHUX MEeTOOUYECKUX pekoMeHdaumi. [NokasaHo, 4To Temnepa-
TYpHas YyBCTBUTENbHOCTb W NPOCTPaHCTBEHHAs HEPaBHOMEPHOCTb MUHWUATIOPHBLIX MHAPAKpaCHLIX Kamep
He npesbiwatoT 0,1°C, 4To 4OCTATOYHO AN MEAWUMHCKOM AnarHocTvku. OgHako 6e3 JoNoNHUTENbHBIX 4O-
paboToK HYM ogHa u3 kamep He obecneunBaeT HEOOXOAUMON TOYHOCTM TEMMEpPaTypHbIX u3MepeHuin. Peanb-
Has ownbka n3MepeHnst abCoMIOTHBLIX 3HaYeHUIn TemnepaTyp MoxeT gocTurate 4-5°C B ananasoxe ot 20 go
40°C. [nsi UCMONb30BaHKs 9TUX KaMep B MEAULIMHCKMX LiefisiX Heo6X0AMMO NPUMEHSITL MpoLeaypy KOppek-
UMM pesynbTaToB TEeMMepaTypHbIX U3MEPEeHWA AN YMAyyleHUs TOYHOCTU pernctpaumu Temnepartyp Ao
0,1°C. MpuBoaaTcs pesynbTaTthl NPOBHLIX ANArHOCTUYECKUX 06CeoBaHnil, NPOBEAEHHbIX C UCMONb30Ba-
Huem nabopaTopHOro MakeTa AMarHOCTUYECKOW MHPaKpacHOW cucTeMbl M ©a30BOro naketa nporpamm
nepBnYHOM 06paboTkmn MHPaKPaCHbLIX OAaHHbIX.

KnroueBble cnoBa: guarHocTuka, uHdpakpacHas Tepmorpadus.
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THE POSSIBILITIES OF USING MINIATURE INFRARED CAMERAS A NEW GENERATION
FOR MEDICAL DIAGNOSTICS

L.N. KHIZHNYAK, E.P. KHIZHNYAK, E.|. MAEVSKY

Institute of Theoretical and Experimental Biophysics RAS,
3, Institutskaya Str., Pushchino, Moscow region, 142290, Russia

Abstract. The article is devoted to assessing the promising possibilities of using a new generation of
miniature matrix infrared (IR) cameras in medical diagnostics. The results of a detailed analysis of the real
technical parameters of miniature IR cameras of various types are given. Particular attention is paid to the
experimental evaluation of the diagnostic capabilities of miniature IR cameras in comparison with profes-
sional IR cameras, as well as the relevance of early methodological recommendations. It is shown that the
temperature sensitivity and spatial non-uniformity of miniature IR cameras do not exceed 0.1 ° C, which is
sufficient for medical diagnostics. However, without additional modifications, none of the chambers provide
the necessary accuracy of temperature measurements. The real error in the measurement of absolute tem-
peratures can reach 4-5 ° C in the range from 20 to 40 ° C. To use these cameras for medical purposes, it is
necessary to apply the procedure for correcting the results of temperature measurements to improve the ac-
curacy of recording temperatures to 0.1 ° C. The results of trial diagnostic examinations carried out using a
laboratory prototype of the diagnostic IR system and the basic package of primary data processing are pre-
sented.

Key words: diagnostics, infrared thermography.

YOK: 616.711 DOI: 10.24411/1609-2163-2018-16280

MEXAHU3MbI, 3dDPEKTUBHOCTb U BE3OMNACHOCTb ®APMAKONMYHKTYPbI
(0630p NuTEepaTyphbl)

N.F. ATACAPOB’, O.C. OABbSAH, O.A. EQENEB™

‘®OrBY «HayuoHanbHbIl MeAUUUHCKUL uccnedosamenbeKuli ueHmp peabunumauuu u Kypopmosioauu»
Mun3dpaea Poccuu, Hoebili Apbam yn., 0. 32, Mockea, 121099, Poccusi
“MeduyuHckuii ueHmp «PYCME/LLOK», Kymysoseckut npocn., 0. 34/14, Mockea, 121170, Poccusi

AHHoTaumsA. CTaTbsl NOCBsILLEHA TEpPaANeBTUYECKMM XapakTepucTukam apmMakonyHKTypbl (MHave, 6uo-
NyHKTYpbl) — cnocoba, 6a3upytoLeroca Ha BBeAEHUN MeAVKaMeHTOB B 06racTb Todek pedhrekcorepanumm.
lMpencTaBneHHbIN MaTepuan SABMSETCS pPe3ynbTaToM COOCTBEHHbIX WUCCMEAOBaHMN, MOCTPOEHHBbIX Ha MUC-
Nonb30BaHNN «MOAEeNNy» BepTebporeHHon naTonornm.

B cepwuu paboT, getanusmpytowmx adekTbl hapMakonyHKTYpbl FOMeonaTuyeckummn npenapatamu npu
NOSCHNYHO-KPECTLIOBbIX A0pCconaTuUsaX, yTOYHEeHbl MeXaHU3Mbl AENCTBUS, NOATBEPXKAEHbI Pe3yNbTaTUBHOCTb
n 6e3onacHOCTb AaHHOW TexHonornn. B pamkax BbIMOMHEHMSI O4HOrO M3 MCCNeaoBaHWUi ycuneHa HayydHas
[oKasaTenbHOCTb MeTOAa 3a CYET NPMMEHEHUS pa3BepPHYTOro nnauebo KoHTpons.

B opyrux paboTax, NocBsiLEHHbIX (hapMaKkoMnyHKTYpe «Kraccuyeckum» cpegcrtesoM AncdbnyTon, oTpa-
KEHO MPeMMyLLLECTBO MeToda Haf MHbIMM BapMaHTamMu MCNonb30BaHMS UCKOMOro cpeacTea. puyem B cny-
Yyae coveTaHusa hapmakonyHKTypbl AndnyTonoM ¢ annapaTHbIM BO34ENCTBMEM OTMEYEHO CITOXEHME Tepa-
NeBTUYECKNX BO3MOXKHOCTEN 3TUX NOAXOO0B.

Takke BnepBble YCTAHOBMEHO, YTO BbINOMIHEHWE MPU JOpPCONaTUAX NoKanbHOW 030HOTEepanun no npa-
BMNaM OMonyHKTypbl obecneynBaeT AOCTMKEHNE BbICTPOro 1 YCTOMYMBOIrO TepaneBTUYECKOro pesyrbTara.

KnroueBble cnoBa: pednekcotepanud, hapMakonyHKTypa, flokanbHas 030HOTepanus, gopconatuu,
KOMMEKCHbIE romeonaTnyeckue cpeacTea, annapaTHoe nevyebHoe BO3enCTBME.

MECHANISMS, EFFICIENCY AND SECURITY OF PHARMACOPUNCTURE
L.G. AGASAROV', 0.S. DAVYAN ', D.A. EDELEV ~

"National Medical Research Center for Rehabilitation and Balneology, Ministry of health of Russia, Novy Ar-
bat Str., 32, Moscow, 121099, Russia
“Medical centre "ROSMADEC" Kutuzovsky Ave., 34/14, Moscow, 121170, Russia

Abstract. The article is devoted to the therapeutic characteristics of pharmacopuncture (otherwise, bio-
puncture) as a method based on the introduction of medications in the area of reflexotherapy points. The
presented material is a result of many years of own research, built on the use of a "model" of vertebrogenic
pathology.

In a series of works detailing the effects of pharmacopuncture with homeopathic preparations for dorso-
pathy at the lumbosacral level, the mechanisms of action have been clarified. The effectiveness and safety
of this technology have been confirmed. As part of the implementation of these studies, the scientific evi-
dence of the method was strengthened through the use of deployed placebo control.
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In other works devoted to pharmacopuncture by the "classical" means Alflutop, the advantage of the
method over other variants of using the sought-for remedy is reflected. The work is carried out, in this devel-
opment, on the combination of pharmacopuncture by Alflutop with the hardware effect reflected the addition
of the therapeutic possibilities of both approaches.

It was also established for the first time that the performance of local ozonotherapy with dorsopathy ac-
cording to the principles of biopuncture ensures the achievement of a rapid and sustained therapeutic result.

Key words: reflexotherapy, pharmacopuncture, local ozone therapy, dorsopathy, complex homeopathic
remedies, hardware therapeutic effect.

YOK: 616.5-003.8:615.26 DOI: 10.24411/1609-2163-2018-16282

CPABHUTEJIbHAA OLUEHKA 3®®EKTUBHOCTU OKCUITEHALIMN KOXW NMEP®TOPAHOM U KU-
CNnorPOACOOEPXALLUMU TENAMU

H0.3. PYCAK, 10.B. BALLKATOBA, C.H. PYCAK, E.H. EPAHOBA, M.1O. PYCAK

BY BO XMAO-Hepsi «Cypaymckuli 20cyOapcmeeHHbIl yHuUgsepcumemy,
np. JleHuHa, 0. 1, 2. Cypaym, 628400, Poccus, e-mail: svetlana_01.59@mail.ru

AHHOTauusa. B xoge akcnepumeHTanbHoro obcrnegoBaHusa rpynnbl 4OOPOBONbLUEB — CTYAEHTOB 4-ro
Kypca CypryTckoro rocyaapCTBEHHOro yHuepcuTteTa B Bo3pacte 20-21 net (20 yenosek o6oero nona) ans
CPaBHUTENBHOW OUEHKN 3PPEKTUBHOCTM OKCUIrEHaLMN KOXM WCMbITYEMbIX MPU HaPY>KHOM MPUMEHEHWM
nepdTopaHa 1 KNCNOPOACOAEPKALLMX refien C NCMONb30BaHMEM HEVMHBAa3MBHbIX METOAOB: BapuvaLMOHHas
NyNbCOKCUMETPUS C ONTUYECKUM AaTymkoMm. MccnegoBaHue BKIOYANo onpefaeneHne CTeneHu caTypauum
(HacbILLEeHNsT) MOBEPXHOCTU KOXU KMCMOPOAOM Y UCMBITYEMbIX 4O M MOCME HAPY>XHOrO NMPUMEHEHUST HapyX-
HbIX CpeacTB — KUcropoacodepxallen reny u nepdpropaHa. YCTaHOBIEHO, YTO CpeaHee 3HavYeHne nokasa-
Tenen creneHu catypauumn remornobuHa kposu kucnopogom (SpO., %) A0 NPUMEHEHMS KMCNOpOoAcoAep-
Xawmx renen coctasuno 96,4+0,16, nocne HakoxHoro HaHeceHus — 98,2+0,11 npu p=0,0001; B cnyyae wuc-
nonb3oBaHWs nepdTopaHa [aHHbI Nokasatens umen 6onee HuM3koe 3HaveHne — 97,6+0,13 npu
p=0,000089. NMony4yeHHble NpeaBapuTEnbHbIe AaHHbIE CBMAETENBLCTBYHOT, YTO MCMOMb30BaHNE KUCIOPOACO-
aepxawmx renen 6onee adpdeKTMBHO, YeM nepdTopaHa Ans Lenen noBbILLEHUS OKCUreHaLMM KOXKU U OT-
KpbIBalOT MepCrnekTuBbl NOBbiEHNsT 3PEKTUBHOCTM METOAOB dhoToTepanumn (CenekTuHom dototepanuu,
doToxMmMmoTepanun, nasepotepanMM W gp.) MNyTem MpeaBapuTenbHOW OKCUreHauMn Y4YacTKOB KOXMW
KrcrnopogocoaepXXawumm npenapatamu.

KnioueBble cnoBa: oOKcuUreHauusi KOXMW, Kucrnopoacogepxailime renu, nepgropaH, HeuMHBasuBHad
NyNbCOKCUMETPUS.

COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF OXYGENATION
AND OXYGEN-CONTAINING GEL AND PERFLUORANE FOR SKIN

Yu. E. RUSAK, Yu.V. BASHKATOVA, S. N. RUSAK, E. N. EFANOVA, M. Yu. RUSAK
Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia, e-mail: svetlana_01.59@mail.ru

Abstract. A during experimental inspection of group of volunteers — students of the 4th course of the
Surgut state university at the age of 20-21 years (20 people of both sexes) was carried out for comparison
the efficiency of oxygenation of skin of examinees at external application the Perftoranum and oxygen-
containing gels (KSG) with use of noninvasive methods: a variation pulse oximetry with the optical sensor.
The research included definition of degree of a saturation (saturation) of a surface of skin oxygen at exami-
nees before external application of external means — oxygen-containing gels and the Perftoranum. It is es-
tablished that the average value of exponents of a saturation of hemoglobin of blood oxygen (SpO., %) be-
fore use of oxygen-containing gels was 96.4 £ 0.16, after skin drawing — 98.2 + 0.11 at p = 0.0001; in case of
the Perftoranum use this indicator had lower value — 97.6 + 0.13 at p = 0.000089. The obtained preliminary
data demonstrate that use of oxygen-containing gels is more effective, than the Perftoranum for increase in
oxygenation of skin and offer the prospects of increase in efficiency of methods of phototherapy (selective
phototherapy, photochemotherapy, laser therapy, etc.) by preliminary oxygenation of sites of skin oxygen
containing medicines.

Key words: skin oxygenation, oxygen-containing gels, the Perftoranum, non-invasive pulse oximetry.
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HEKOTOPbIE 3®®EKTbI CYJIb®ATA KAOMUA
HA ®OHE 3KCNEPUMEHTANbHOW MTMNEPKANIbLIMEMUN

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

OIrBYH NHcmumym buomeduyuHcKux uccrnedosaHutli BHL| PAH
yn. lNMywkuHckas, 0. 47, e. Bnadukaska3, PCO-AnaHus, 362025, Poccusi, e-mail: buzoevamarina@mail.ru
F60Y BO COMMA MuH3dpasa P®, Bnadukaskas,
yn. lNMywkuHckas, 0. 40, e. Bnadukaska3, PCO-AnaHus, 362025, Poccusi

AHHOTauums. B pabote 6binn nccnegoBaHbl 0COGEHHOCTU U3MEHEHUS NMEKTPONTMTOHON M BOOOBbLIAENN-
TENbHON (DYHKUMM NOYEK, HEKOTOPbIE reMmoanHaMmMyeckme nokasatenu, a Takke ocobeHHOCTU pacnpegene-
HWUSI U CTEMNEHb HaKOMMEHNsT KagMMUS B KOCTAX M TKaHW NOYEK, coaep)XaHme ero B nrnasmMe KpoBw Mpu UHTpara-
CTpanbHOM BBeAEeHWM cynbdaTta KagMusi B YCIOBUAX rMNepKanbuuemMmnn. OKCnepuMeHTanbHy0 rmnepkanb-
UMEMUIO Y KpbIC NUHUM Buctap nonyyanu BHyTpwxkenygodHbiM BBegeHvem 10% pacTBopa XropucToro
kanbuus B konudectse 0,3mn, a Takke BBedeHMeM BuTamuHa /3 (npenapaT «AkBageTpuM») Yyepes 30H4 B
xenygok B gosnposke 3000 E[1/100 r macckl Tena Ha npoTsxeHun 30 gHen. CynbdaT Kagmns BBOAWUMAU UH-
TparacTtpanbHo B fo3e 0,5 mr/kr (B nepecdeTe Ha MeTans) Takke exxeqHEeBHO Ha NPOTSHXKEHUU OQHOro Mecs-
ua. NccnepoBaHna nokasanu, YTo HedPOTOKCMYECKOe AeNcTBMe cynbdaTa KagMma Ha boHe rmnepkanb-
LMeMnn NposiBISIETCS B YBENIMYEHUN CMIOHTAHHOIO Auypesa, 3a CYeT YyrHeTeHNsl kaHanbLueBon peabcopbumm
BOAbl, BO3pacTaHWM BbIBEAEHWS C MOYOWN SMNEKTPONUTOB 1 MPOTEMHYPUN, OTMEYAETCA YBENWYEHUE YPOBHS
CA[L (cuctonuyeckoe apTepuanbHoe gaeneHue) n YCC. DkcnepMMeHTanbHbIA rMNepBuTaMmmHos [ n BHyT-
pvXXenyao4HOEe BBELEHWE XITOPUCTOMO KanbUMs YBENUYMBANU copepkaHue KagMus B TpyOuaTbix KOCTSX,
TKaHW NOYeEK 1 NrasMe KpoBU KpbiC.

KnroueBble cnoBa: Tskenble MeTannbl, Cynbgart Kaamusi, runepkansumemMust, remognHammka, Hedpo-
TOKCUYHOCTb.

CADMIUM SULFATE EFFECTS IN THE CONDITIONS OF EXPERIMENTAL HYPERCALCEMIA
M.R. BUZOEVA', V.B. BRIN"

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

Abstract. The features of changes in the electrolyte-water-excreting kidney function, some hemodynam-
ic parameters, as well as the features of distribution and accumulation of cadmium in plasma, bones and
kidney tissue were investigated under the influence of intragastric administration of cadmium sulfate in condi-
tions of hypercalcemia. Experimental hypercalcemia in Wistar rats was obtained by intragastric administra-
tion of a 10% solution of calcium chloride in an amount of 0.3 ml, as well as the administration of vitamin D3
(preparation “Akvadetrim”) through a probe into the stomach at a dosage of 3000 U / 100g body weight for
30 days. Cadmium sulfate was intragastrally administered at a dose of 0.5 mg / kg (in terms of metal) daily
for one month. Studies have shown that the nephrotoxic effect of cadmium sulfate in conditions of hypercal-
cemia is manifested in an increase in spontaneous diuresis, due to inhibition of tubular reabsorption of water,
an increase in urinary electrolyte excretion and proteinuria, an increase in the level of SAP and HR. Experi-
mental hypervitaminosis D and intragastric administration of calcium chloride increase the content of cad-
mium in tubular bones, kidney tissue, and blood plasma.

Key words: heavy metals, cadmium sulfate, hypercalcemia, hemodynamics, nephrotoxicity.

YOK: 61

XUMUYECKUA COCTAB OPITAHUYECKOIO BELLIEECTBA TPABbI PEMELUKA OBbIKHOBEHHOIO
(MPUBOPOT OBbIKHOBEHHbIW) (ARGIMONIA EUPATORIA L.,
CEMEWCTBO PO3OLBETHbIX — ROSACEAE)

A.A. XALAPLIEB”, B.B. MNATOHOB', I.T. CYXUX ", B.A. AYHAEB", [.A. MEJIAKOBA'

"000 « TeppanpomuHeecmy, yn. lNepekonckas, 0. 56, Tyna, 300045, Poccusi
“®Ore0y B0 « Tynbckuli 2ocydapcmeeHHbIl yHusepcumemy», MeduyuHckul uHcmumym,
yn. bonduHa, 0.128, Tyna, 300028, Poccus
" HayuoHanbHbili MeduyuHcekuli uccnedosamenscKuli UEHMpP 2UHEKOIO02UL, aKywepcmsa U nepuHamoio-
euu um. B.H.Kynakoea, yn. OnapuHa, 8. 4, Mockea, 117198, Poccusi

AHHOTauus. XpomaTo-mMacc-CnekTpoMeTpren BnepsBble N3yYeH XMMUYECKUA COCTaB FEeKCaHOBOMO 3KC-
TpakTa TpaBbl peneLika 06bIKHOBEHHOIO. MaeHTurLmMpoBaHo 66 nHAMBUAYyanbHbIX COEOUHEHUR, OIS KOTO-
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pbIX NOMYyYeHbl Macc-CneKTpbl, CTPYKTYPHbIE (POpMyrbl, ONPeaerieHo KONMMYeCTBEHHOE CoOAepXaHue, Kaxao-
r0 U3 HUX; paccYnTaH CTPYKTYPHO-TPYMNMNOBOM COCTaB 3KCTPaKTa, COrnacHO KOTOPOMY OCHOBa €ro — yrrneBo-
Aopoabl, kKapboHOBbLIE KMCNOThI, CTEPUHBI, CNUPTLI, 3npbl. OCOBEHHOCTBIO H-FEKCAaHOBOro dKCTPaKTa ABMSs-
eTcsa BblcOKoe copepxaHue p-Sitosterola ButamvHa E, nonvHeHacbIWeHHbIX KapBOHOBbLIX KUCMOT, KOTOPbIEe
no-BMAMMOMY U ONpPeaensoT, B OCHOBHOM, (OU3MONOINYECKYI0 aKTUBHOCTb 9KCTpaKkTa.

KnioyeBble crnoBa: XxpoMaTo-MacCc-CNEKTPOMETPUS, perneLlka 06blIKHOBEHHas.

CHEMICAL COMPOSITION OF ORGANIC MATTER COMMON AGRIMONY (CHURCH STEEPLES) (AR-
GIMONIA EUPATORIA L., ROSACEAE)

A.A. KHADARTSEV , V.V. PLATONOV', G.T. SUKHIKH ', V.A. DUNAEV", D.A. MELYAKOVA’

LLC “Terrapinominvest”, Perekopskaya Str., 5b, Tula, 300045, Russia
“Tula State University, Medical Institute, Boldin Str d.128, Tula, 300028, Russia
" National Medical Research Center of Gynecology, Obstetrics and Perlnatology named after V.N. Kulakov,
Opatrin Str., 4, Moscow, 117198, Russia

Abstract. Chromato-mass spectrometry for the first time studied the chemical composition of the hex-
ane extract of the grass of the common agrimony. The authors identified 66 individual compounds for which
mass spectra were obtained, structural formulas, the quantitative content of each of them was determined;
the structural group composition of the extract was calculated, according to which its basis is hydrocarbons,
carboxylic acids, sterols, alcohols, ethers. A special feature of n-hexane extract is the high content of -
Sitosterola of vitamin E, polyunsaturated carboxylic acids, which apparently also determine, mainly, the phy-
siological activity of the extract.

Key words: chromato-mass spectrometry, common agrimony.
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FEHETUMECKUE MAPKEPbI PO3ALIEA
E.B. ATA®OHOBA, I1.C. KPYTJIOBA, M.A. ABAT'YMAH

OIrbY « O6beduHeHHasi bonbHUYa ¢ nonuknuHukol» YArNP®,
MuyypuHckut npocniekm, 0. 6/1, Mockea, 119285, Poccusi
@rey ArNO «enmparnbsHas socydapcmeeHHass MeduyuHckasi akademusi» Y/ lNpe3udenma P,
yn. Mapwana TumoweHko, 0.19, c.1A, Mocksa, 121359, Poccus

AHHOTaums. [aTtoreHes po3auea Ha CErogHsALWHUA OeHb OCTaeTCa A0 KOHUA He uady4veHHbiM. OcTaeTcs
OTKPbITEIM U 0BOCYy>XOaeMbiM BOMPOC, KAk MOXHO OOBACHUTb CTENEHb TSHKECTU U CTEMNEHb BbIPAKEHHOCTU
pasnU4HbIX KMMHUYECKMX CMMMTOMOB po3aLea Y KOHKPETHOro nauueHTa. Kakune mexaHusmbl perynupytot
nporpeccupoBaHue npolecca, NpUBOASLLEE K COMETAHWUIO MOATUMOB U TXKENOMY TEYEHUIO Y OOHMX MauueH-
TOB M nposiBrieHne 3abonesaHus B npegenax ogHoro noaruna 6e3 TeHAeHUMM K ycyrybneHuio y Opyrux.
Uenb uccnedosaHusi: W3yuuTb TEHETUYECKME MapKepbl: COCyaWUCTble (haKTopbl  aHruoreHesa:
VEGFrs2010963 (sHpoTenuanbHbii haktop pocTa cocypoB), VEGFR2rs2305948, VEGFR2rs1870377 (pe-
LenTopbl 3HOOTENuanbHoOro dakropa pocTta cocynoB); yHkumm angotenua EDN1rs5370 (sHpotenuH |);
p22phoxrs4673 (NADPH-okcuaasa); dhakTopbl HEMPOreHHOro BOCMarneHnsi — CepOTOHNHEPrnyeckasi cuctema
HTR2Ars7997012 (peuentop cepoToHuHa 2A), HTR2A rs6313(peuentop cepoToHUHa 2A) npu aputemaTtos-
HO-TeneaHrmakTaTM4eckoMm, nanyno-nycTyne3HoM 1u covyeTaHum NoATUNOB posauea. Mamepuans! u Mmemo-
bl uccnedosaHusi. B uccnepoBsaHum yyactsoBanu 45 yenoBek, KOTOpble B 3aBUCUMOCTU OT KIIMHUYECKON
KapTuHbl po3alea Obinu pacnpegeneHbl Ha TpU rPyNbl, CPaBHEHWE pe3ynbTaToB NpoBoAMnock ¢ 20 300po-
BbIMW JobOpoBonbLamu. Pesynbmamsbi u ux obcyxdeHue. Tak Npy apuTemMaTo3HO-TENEaHrMaKTaTUYeCKoM
po3auea y 60nblLUMHCTBA NAaLUMEHTOB OTMEYariocb BbICOKOE 3HaYeHue wndpa annenen reHa VEGF, 4to mo-
XET CBMAEeTEeNbCTBOBATb O HEAOCTATOMHOCTM 3HAOTENMANbHON (OYHKUMU Yy NAUMEHTOB C AaHHbIM MOATUMNOM
po3auea. Takke OOCTOBEpPHble pe3ynbTaTbl OblM MonyYeHbl Npu n3yyveHum reHa HTR2A (rs 6313) — y
DOOoNbLUIMHCTBA NaUMEHTOB OTMeYanoch MOBbILLIEHNE B CPAaBHEHUWN C KOHTPOSbHOW rpynno. [aHHbIN nokasa-
Tenb OoTpaxaeT CTeneHb KOMMEHCaTOPHbIX peakuuid CO CTOPOHbI HEMPOPErynauun BocnanuTensHOro npo-
Lecca 1 CocyamcToro KOMMoHeHTa npun posauea. B cpaBHeHUn ¢ nanyno-nycTynesHom posalea oTMeyanacbh
aHanorM4yHoOCTb pPesynbTaToB FEHEeTUYECKOro NccneaoBaHns Npu Ux covyeTaHuu, YTo, B CBOKO ovepefb, CBU-
OeTenbCTBYET O reHeTUYECKON COCTaBNsoLLEen B NpeapacrnonoXeHHOCTU K pa3BMTUI0 BocnanutenbHbIX de-
HOTMNOB po3auea. OgHako, Npu covyeTaHMu NOATUMNOB, Habnogany Gonee YacTo BCTpeYaloLLleecsi BbICOKOe
3HayeHue wudpa annenen reHa HTR2A(rs7997012), KOTOpLIN B AaHHOM Criyyae, Mbl MOXEM paccmaTpu-
BaTb KaK MapKep TSXXeCTu npoLuecca.

KniouyeBble cnoBa: posalea, reHeTU4eckne mapkepbl, FeHETUYECKUI aHanu3 MOATUMOB, COYETaHWE
NoOATMMNOB.



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEOULUMHCKUX TEXHONOIMU
2018 N4 DOI 10.24411/1609-2163

GENETIC MARKERS OF ROSACEA
E.V. AGAFONOVA, L.S. KRUGLOVA, L.S. AVAGUMYN

Central Hospital with a Polyclinic Department of Presidential Affairs, Michurinskiy Ave., 6/1, Moscow, 119285,
Russia
Central State Medical Academy of Department of President Affairs, Marshal Timoshenko Str., 19/1A, Mos-
cow, 121359, Russia

Abstract. Rosacea pathogenesis has not been fully studied up to this day. The question of elucidative
analyses on the matter of severity and visual expressiveness of diverse clinical rosacea symptoms of a par-
ticular patient is of current issue. It is of doubt which features regulate the development of the process, pro-
voking the combination of the subtypes and complications as a consequence for some patients, while others
remain under influence of a single subtype and absence of worsening tendency. The research purpose is
to analyze the genetic markers such as: vascular factors of angiogenesis VEGFrs2010963 (vascular endo-
thelial growth factor), VEGFR2rs2305948, VEGFR2rs1870377 (vascular endothelial growth factor receptors);
endothelium functions EDN1rs5370 (endothelium 1); p22phoxrs4673 (NADPH-oxidase); factors of neurogen-
ic inflammation - serotonergic system HTR2Ars7997012 (serotonin receptor 2A), HTR2Ars6313 (serotonin
receptor 2A) under erythematotelangiectatic( ETS), papulopustular(PPS) and combination of rosacea sub-
types(ETS+PPS). Subjects and Method. In this study we included 45 patients with rosacea. All patients
were divided in three groups according to clinical presentation (ETS, PPS, ETS+PPS). The control group
included 20 healthy people. Results. Thus, in patients with ETS we received the higher level of the allele f
VEGF gene, which might present as evidence for lack of endothelial function in patients with that rosacea
type. Moreover, during the study of HTR2A (rs6313) gene, legitimate evidence for an increased level of that
gene compared to the control group was gained. These indicators represent the degree of compensating
reactions from the perspective of inflammatory process neuroregulation and vascular component under ro-
sacea. Comparison gene levels in patients with PPS and combined subtype of rosacea showed analogous
results. Nevertheless, we received the higher level of the allele HTR2A(rs7997012) gene in patients with
combined subtypes, which, in this case, might be viewed as a process severity index.

Key words: rosacea, genetic markers, genetic analyses of subtypes, combination of the subtypes.
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®U3NOTEPANEBTUYECKUE ®AKTOPbI B IEYMEHUU BOJIbHbIX PO3ALEA
(0630p NuTEepaTyphbl)

O.A. ETOPOBA

«JIpky, FOOuHo - ®I'BY «HMWL| PK» MuH3dpaea Poccuu», yn. KpacHas, 4. 23, c. OOuHo, OOuHyo08cKull
patioH, Mockoeckasi obniacmb, 143081, Poccus

AHHOTaumsA. B cTaTbe NpeacTaBneHbl akTyarnbHble AaHHble 06 3TMonorMmM 1 naToreHese posauea. Onu-
caHbl ou3noTepaneBTUYECKNe (haKTopbl U KX Krnaccudukauusi, NprMeHsieMble Ofs NieYeHust depmaTosa,
paccMOTPEHbI NMPUHLMMLI CTAHAAPTHOW MeAUKaMeHTO3HOM Tepanuu U ux KomouHauun. Takke obcykaeHbl
BOMPOCHI KayecTBa XM3HWU MauMeHTOB ¢ posauea. lNpeacTaBneH aHanu3 apdeKTUBHOCTM pasnnYHbIX u-
3Mo0TepaneBTMYECKUX METOAO0B, UCMOMb3yeMbIX Kak Ha MPOTSHKEHUM MHOTUX NET, Tak U COBPEMEHHbIX, BKIIO-
Yyasi nasepHylo mMeauuuHy. MNoadyepkHyTa HeoBXOoOAMMOCTb KOMMMEKCHOrO paLvoHanbHOro noaxoda K nede-
HUI0 KOHKPETHOrO NauueHTa, yYnTbiBas 0COBEHHOCTM TeueHus posalea.

KnioueBble cnoBa: posalea, 3TMomnorus, natoreHes, uandeckme daktopsl, pusmotepanusi, neveHue,
nasepHasi Tepanusi.

PHYSIOTHERAPY FACTORS FOR ROSACEA

O.A. EGOROVA

"Lrkc Yudino-FGBU " NMIC RK ", Krasnaya st., 23, Ministry of Health of Russia ", Yudino, Odintsovo district,
Moscow Region, 143081, Russia

Abstract. The article presents current data on the etiology and pathogenesis of rosacea. Physiothera-
peutic factors and their classification used for the treatment of dermatosis are described, the principles of
classical therapy and their combination are mentioned. It also reflects the role of rosacea in disturbing the
social life of patients. A review of physiotherapeutic methods used both for many years and modern, includ-
ing laser medicine, is presented. The need for an integrated rational approach to the treatment of a particular
patient, taking into account the peculiarities of the course of rosacea, is emphasized.

Key words: rosacea, etiology, pathogenesis, physical factors, physiotherapy, treatment, laser.
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OB30P COBPEMEHHbIX METOAOB KOPPEKLIUM PYELIOB NOCTAKHE
N.C. KPYIMOBA', M.A. KONMYEBA", H.5.KOPYAXKNHA’

@OrBY A0 «LeHmparnbHas eocydapcmeeHHas MeduyuHcKasi akademusi» YrpaeneHusi Oenamu [pe3su-
OeHma P®, yn. Mapwana Tumowenko, 8.19, 2. Mockea, 121359, Poccus
“I'BY3 Mockosckuti HayyHo-npakmudeckuti LleHmp [JdepmamoegeHeposnoauu u Kocmemonoauu [3M,
yn. CenesHesckas, 0.10, e. Mockea, 127473, Poccusi

AHHOTaumsA. 13 Bcex gepmaTonornyeckux 3adboneBaHnin, akHe sIBMsieTCs OQHOW M3 caMbiX pacnpocTpa-
HEHHbIX NPUYMH bopMMpOoBaHNA pyoLoBbIX Aedopmaumin. MNpnyemM, UMEHHO NPU akHe BO3MOXHO (hOpMUpPO-
BaHME KaK HOPMOTPOMUYECKUX, TaK U aTPOPUUECKUX, TMNEPTPOUIECKMX, a TakKe KernounaHbix pyouos. U
ecrnv BbIDOp MeToAda Tepanuu akHe B BOMbLUMHCTBE CryvyaeB He BbI3bIBAET 3aTPyOHEHMWI, TO NeYeHne no-
CTBOCManMTENbHbIX 3IEMEHTOB akHe B BUAe pybuoBbIX AedopmMaLmii, O4eHb YAaCcTO 3aHMMaeT OONrMe rogbl
n TpebyeTt Gonbnx mnHaHCcoBLIX 3aTpaT. OcobEeHHOCTb NoKanm3aunmM pyobLoB MOCTaKHE Ha OTKPbITLIX yya-
cTKax Tena, 4allle BCero Ha koxe nuua, ycyrybnsieT ncuxoamMoumnoHarnbHbI gucbanaHc naumMeHToB, Bbl3BaH-
HbIA OCHOBHbIM 3ab0neBaHNeM, a NPUMEHEHNE arpeCcCUBHbIX METOAMK KOppeKLnn pybLos NpnBoguT K HEO6-
XoAMMOCTU AnnTeribHOro pea6v|n|/|Tau,|/|0HHoro nepuoaa wu, Kak crneancrteune, K CHMXeHUto npocbeccmHaanoﬁ
M coumanbHON aKkTMBHOCTW. B gaHHOWM cTaTbe npeacTaBneHbl COBPEMEHHbIE AaHHble 06 aTuonornm u naTo-
reHese pybuoBbix gedopmaumin. MprBeaeHbl OCHOBHblE acnekTbl anddepeHumnanbHOM UAarHOCTUKN pas-
NMYHBIX TUNOB pybUOB BcrneacTBue akHe. [poBeaeH 0630p COBpEMEHHbLIX METOOUK KOppeKLuMn pybLioBbixX
aedopmaumii noctakHe. Ocoboe BHMMaHWE yaeneHo nasepHbiM MeTogukam. B ctatbe onucaH HoBbIN ¢hu-
31MoTepaneBTUYECKUIA METO KOPPEKLUMM pyOLIOB BCreCTBUE akHE, C UCTONb30BaHNEM RF-MUKpOWI.

KnroueBble cnoBa: akHe, pybuoBble gedopmMaumm, noctakHe, RF-MUKpOUbI.

ABOUT MODERN METHODS OF ACNE-SCARS CORRECTION
L.S. KRUGLOVA', P.A. KOLCHEVA", N.B. KORCHAZHKINA

" Central State Medical Academy of the Administration of the President Affairs of the Russian Federation,
Marshal Timoshenko Str., 19, Moscow, 121359, Russia
* Moscow Scientific and Practical Center of Dermatovenerology and Cosmetology by DHM,
Seleznevskaya Str., 10, Moscow, 127473, Russia

Abstract. Among all dermatological diseases, acne is one of the most common causes of scar deformi-
ties. As a result of acne, there is a formation of normotrophic and atrophic, hypertrophic and keloid scars.
And while the choice of method of acne therapy in most cases does not cause difficulties, the treatment of
acne post-inflammatory elements in the form of scar deformities, very often takes many years and requires
large financial costs. The peculiarity of the localization of post-acne scars in open areas of the body (most
often on the face) worsens the psycho-emotional disbalance of patients caused by the underlying disease.
The use of aggressive methods of scar correction leads to a need for a long rehabilitation period and as a
result to a decrease in professional and social activity. The present article provides current data on etiology
and pathogenesis of post-acne scars. It describes the main aspects of differential diagnosis of various types
of post-acne scars. It contains an overview of modern methods of correction of post-acne scar deformities.
Special attention is paid to laser techniques. The article includes a new method of post-acne scar correction
using RF-microneedles.

Key words: acne, scar deformities, post-acne, RF-microneedles.
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MATEPUANbI HAYYHO-NMPAKTUYECKOW KOH®EPEHLIUU C ME)KD,}’HAPOD,HbIM YYACTUEM
«OBLWEMMCTOJIOFMYECKUE ACINEKTbl COBPEMEHHOU MEOWULIUHDI»,
nocesiieHHas 100-neTuro BIMY um. H.H. BypaeHko

YOK: 618.14-091.8:616-092.9:618.2/.4 DOI: 10.24411/1609-2163-2018-16174

CPABHUTEJIbHbIE MOP®OJIOMMYECKUE ACTMNEKTbl CTAHOBJIEHUA MUWOMETPUA POIOB U
LUEUKU MATKU KPbIC B NOCTHATAJIbHOM OHTOIEHE3E

}0.B. FPUFOPBLEBA’, I.H. CYBOPOBA', C.H. lOXMMEL|", O.H. TYNAEBA, C.H. YEMWOPOHOB',
10.B. MAKVLIEBA

‘Camapckuti eocydOapcmeeHHbili MeQuUUHCKUl yHugepcumem, yin. Yanaesckas, 0. 227, Camapa, 443001,
Poccusa
YHueepcumem Cs. Nocucgpa e TaH3aHuu, 15 11007, 2. Hap 3¢ Canaam, TaH3aHUs

AHHoTauums. Llenb uccrnedogaHusi — yTOMHUTE MOPEONOrMYecKne acnekTbl NOCTHATaNbHOro rMCcToreHe-
3a MMOMETPMS POroB 1 LWENKM MaTkK Y Bernbix 6ecnopogHbiX KpbicC.

Mamepuanbi u memods! uccredogaHusi. B paboTe ncnonb3oBaHbl METOAbI ANTIEKTPOHHON MUKPOCKOMWM,
WMMYHOTUCTOXMMUM C NPUMEHEHNEM Habopa MOHOKMOHANbHbIX aHTUTEN K FMaAKOMbILLEYHOMY aKTUHY U FeHy
nponudepaumnmn ki-67. NccnegoBaHust npoBeaeHbl Ha 55 6enbix 6ecnopoaHbiX Kpbicax: HOBOPOXAEHHbIX, 7-
n, 10-n, 14-n, 30-n, 45- aHeBHbIX, 3-X, 4,5, 6- MecAYHbIX 1 B Bo3pacTe 1 roga u 2 neT.

Pesynbmamsi u ux obcyxdeHue. lNpouecc nponudepaunn rnagkmx MMOLIUTOB onpeaensieTca B Teve-
Hune 1-1,5 mecsaueB nocrne poXXaeHust XMBOTHbIX U CNOCOOCTBYET (hOPMUPOBAHNIO MUOMETPUSI CTEHKM MaTKM.
Mo OkOHYaHWIO MOACOCHOrO Nepuoga B MUOMETPUM MaTKM KpPbIC 3aMeTEeH akTUBHbLIA poCT ero cnoes. OH co-
XpaHseTcss B MmomMeTpumn poroB o 4,5 mecsua, a B Werke Ao 6 MecsaueB U NpuBoANT K (DOPMUPOBAHMIO
uepBUKanbHOro cuHkTepa. Takke B TedeHMe BCEero nepuoga nocTHaTanbHOro OHTOreHesa Ha OCHOBe Jde-
TepMUHaUMKM OcyLLeCcTBRsieTcs cneuundurdeckaa gnddepeHunpoBka rmagkmux MMOLMTOB U UX UHTErpauns B
YHKUMOHAMNbHBIA CUHUMTUIA. [lpoueccbl BO3pacTHOM WHBOSIIOLUMW MPOSBASIOTCA YBENUYEHNEeM 4acToThbl
anonTo3a MMOLUUTOB U Aanee yMeHbLUEHNEM TOMLUHbI CTEHKMU.

Bbigodbl. B nocTHaTtanbHOM OHTOreHe3e KpbiC MUOMETPUN ABMASIETCA OAMHAMWYHOW ODOMOYKOM CTEHKM
MaTKK, rAe BblpaXXeHHOCTb 3aKOHOMEPHO MPOTEKaloLLMX NPOLEeCCOB MCTOoreHesa Ha pasHblX 3Tanax nocTHa-
TanbHOro OHTOreHes3a reTepoXpPOoHHa.

KnroueBble cnoBa: maTka, rMCTOreHe3, MMOMeTPUI, neroMmounTbl, 6ecnopogHblie KpbIChl

COMPARATIVE MORPHOLOGICAL ASPECTS OF RATS’ UTERUS NECK AND HORNS MYOMETRIUM
FORMATION IN POSTNATAL ONTOGENESIS

YU.V. GRIGORYEVA ', G.N. SUVOROVA’, S.N. IUKHIMETC", O.N. TULAEVA', S.N. CHEMIDRONOV ",
YU.V. MYAKISHEVA

*Sarggara state medical university, Chapayevskaya St., 227, Samara, 443001, Russia
St. Joseph University in Tanzania, PO Box 11007, Dar Es Salaam, Tanzania

Abstract. The research purpose was to clarify the morphological aspects of the postnatal histogenesis
of the myometrium of the antlers and cervix of the uterus in albino rats.

Methods: We have used the electron microscopy and immune-histochemistry with the application of a
set of monoclonal antibodies to smooth muscle actin and ki-67 proliferation gene. The research was con-
ducted on 55 white outbred rats at ages: newborn, seven days, ten days, 14 days, 30 days, 45 days, the 3rd,
4th, 5th, sixth - month and one and two years old.

Results: Process of smooth myocytes proliferation is defined within 1-1.5 months after the birth of ani-
mals and promotes the formation of uterus wall myometrium. Active growth of rats’ uterus myometrium layers
is noticeable by the termination of the suckling period. It remains in myometrium of horns to 4.5 months, and
in the neck till six months and leads to the formation of a cervical sphincter. Also during the whole period of
postnatal ontogenesis by determining specific differentiation of smooth myocytes and their integration into a
functional syncytium is carried out. Processes of an age involution are shown by increasing the frequency of
a myocytes apoptosis and further decrease of the thickness of a wall.

Conclusions: In postnatal ontogenesis, the rats’ myometrium is the active layer of uterus wall, where
expression of naturally proceeding processes of histogenesis at different stages of postnatal ontogenesis is
heterochronic.

Key words: uterus, histogenesis, myometrium, leiomyocytes, outbred rats.
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FMMCTONOMNMYECKASI KAPTUHA U MUKPOBHbIN MEA3AX NPU A3BEHHOM KOJUTE

".H. CYBOPOBA, 10.B. MAKMLIEBA, C.E. KATOPKW/H, N.C. AHOPEEB, O.E. JABbIAOBA,
A.B. MTAMWH, E.E. KPYTTIOB, N.A. CYXAYEB

@rb0OY BO «Camapckuli 2ocyOapcmeeHHbilt MmeduuuHckol yHusepcumem» MuH3dpasa Poccuu,
yn. Yanaeesckas, 0. 89, e. Camapa, 443099, Poccus

AHHOTauus. Llesb uccrnedogaHus — U3ydeHne MMKpOOHOro coctasa GuonTaTtoB Npu A3BEHHOM KOMuUTE.

Mamepuanbi u MemoObi uccredogaHusi. MMKPOCKONUIO NpenapaToB OCYLLECTBASAMNN NOCIE OKPaCKn MX
reMaTOKCUIIMHOM M 303MHOM C MCMoSib3oBaHueM mukpockona Leika ICC50 HD. MwukpoGuonormyeckoe uc-
crnegoBaHMe OCYLLECTBASANM C MOMOLLBIO CTaHOAPTHBIX OMOXMMMYECKUX peakuni 1 ¢ UCMOMNb30BaHNEM XPO-
maTo-macc-cnektpometpa MALDI MASS-MICROFLEX (Bruker Daltoniks). CTaTuctudeckyto o6paboTKy gaH-
HbIX MPOBOAMIIM C UCMOSB30BaHMEM KOMMbIOTEPHOM nNporpammbl SPSS Statistics 20.0.

Pesynbmamsi u ux obcyxo0eHue. NpoBeaeHO rmcTonormyeckoe n Mmkpobmnonornyeckoe nccrnegoBaHune
BMonTaToB CTEHKM KULIEYHMKa Y 25 nauneHToB ¢ s3BeHHbIM konuTtom (n=111). B 83,0% cnyyaes (n=19) on-
peferneH NonHbIA KOMMMEKC ANarHOCTUYECKUX MPU3HAKOB, XapakTepHbIX AN a3BeHHoro konuta. B 50% cny-
YaeB Habntoganacb BblpaXXeHHasi aKTMBHOCTb BocnanutenbHoro npouecca (n=12), B 30% — ymepeHHas
(n=7), B 20% — MUHMUManbHas cTeneHb akTUBHOCTM BocnaneHus (n=5). MNpu BblpaXXeHHOM BOCNaneHum Ha-
fnoganacb nonMMopdHasa KapTuHa M3MEHEHUN B CNU3UCTON ODOMNOYKe KULWEYHMKa. Y ABYX MauueHTOB,
cnmaucTtasa obonoyka KoTopbix 3aceneHa Gaktepusimu, Gbina BbiABrIEHa MeTanna3usa NOKPOBHOMO 3MNMTENUs
B MHorocnouHbii. ¥ 33,0% naumeHToB (n=7) obHapyxeHa gecopmaunst KpunT, Anst KOTOPOW XapaKTepHb!
nonMmopdHble nameHeHus. B 70,9% crnyyaeB y naumeHTOB C yMEPEHHOW 1 BbIPaXXEHHOW CTENeHblo Bocna-
nexusa B BuontaTtax onpegensnacb Escherichia coli (n=17), y 22,6% — Klebsiella pneumonia (n=5), 3,2% —
Enterococcus cloacae (n=1), 3,2% — Aeromonas hydrophyes (n=1). B 16,7% Habniwoganocb coyeTaHvue AByX
MUKPOOPraHu3moB (n=4).

Bbigodbl. MonyyeHHble pesynbTaTbl NMO3BOMASAT PEKOMEHAOBATb MpoBeAeHWe MUKPOBMONOrMyeckoro
nccnegoBaHMs BMONTaATOB CTEHKM KULLIEYHMKA NaLMeHTam C A3BEHHbIM KOSIMTOM, YTO CNOCOBGCTBYET ONTUMM-
3aumm Bbibopa aHTMBaKTepuarnbHbIX NpenapaToB, OCYLLECTBMEHUIO KOHTPONS 3dhdeKTMBHOCTH Tepanuu 3a-
H6onesaHus.

KnroueBble cnoBa: BocnanutenbHble 3a00neBaHust KULLIEYHMKA, A3BEHHBIN KONUT, MUkpodiriopa.

HISTOLOGY AND MICROBIC LANDSCAPE WITH ULCERATIVE COLITIS

G.N. SUVOROVA, YU.V. MYAKISHEVA, S.E. KATORKIN, P.S. ANDREEV, O.E. DAVYDOVA,
A.V.LYAMIN, E.E. KRUGLOV, P.A. SUHACHEV

Samara state medical university, Chapayevskaya St., 89, Samara, 443099, Russia

Abstract. The research purpose was to study the microbial composition of biopsies in ulcerative colitis.

Methods: Microscopy of the preparations was carried out after staining them with hematoxylin and eo-
sin using a Leika ICC50 HD microscope. The microbiological study was carried out using standard biochemi-
cal reactions and using a MALDI MASS-MICROFLEX chromatography-mass spectrometer (Bruker Dalto-
niks). Statistical processing of data was using the computer program SPSS Statistics.20.0.

Results: Histological and microbiological examination of intestinal biopsy specimens was performed in
25 patients with ulcerative colitis (n = 111). In 83.0% of cases (n = 19), a complete set of diagnostic signs,
characteristic of ulcerative colitis was determined. In 50% of cases, pronounced activity of the inflammatory
process (n = 12) was observed, in 30% - moderate (n = 7), in 20% - minimal degree of inflammation activity
(n = 5). At the expressed inflammation the polymorphic picture of changes in a mucosa of an intestine was
observed. In two patients, the mucous membrane of which is filled with bacteria, metaplasia of the covering
epithelium was revealed in the multilayer epithelium. In 33.0% of patients (n = 7), a deformation of crypts
was observed, which is characterized by polymorphic changes. In 70.9% of patients with moderate to severe
inflammation, Escherichia coli (n = 17), 22.5% Klebsiella pneumonia (n = 5), 3.2% Enterococcus cloacae (n
=1)), 3.2% - Aeromonas hydrophyes (n = 1). In 16.7% a combination of two microorganisms was observed.

Conclusions: The obtained results recommend the microbiological examination of biopsy specimens of
the intestinal wall to patients with ulcerative colitis to optimize the choice of antibacterial drugs, and control
the effectiveness of therapy of the disease.

Key words: inflammatory bowel disease, ulcerative colitis, microflora.
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M3MEHEHUA CTPYKTYPbl MMOKAPOA BEPEMEHHbIX N HOBOPOXAEHHbIX KPbIC B YCNTOBUAX
TMMNOBAPUYECKOWU N'NIMNOKCUH

T.M. CATAEBA, U.B. SAOHVMNPAHBIN

MeduuyuHckas akademusi umeHu C.U. eopeuesckoeco OIFAQY BO «Kpbimckuli pedeparibHblili yHUBepcumem
um. B.W. BepHadckozo», 6yn. JleHuHa, 8. 5/7, 2. Cumebeponons, 295006, Poccus, e-mail: tanzcool@mail.ru

AHHoTauus. Mpobnema rmMnokcu4ecknx BO3OENCTBUN Ha OPraHn3M YenoBeKa U XXMBOTHbIX NpUBriekaeT
BHMMaHME LUMPOKOro Kpyra uccrnegoBaTtenen, NOoCKOSbKY B MPOLECCe XKUIHEOEATENbHOCTU OpraHn3mM crarn-
KMBaAETCsl M BbIHYXXOEH aganTupoBaTbCA K TMMOKCUM pasnmMYHOro reHesa. Llenbio JaHHOro mccrnegoBaHus
SIBUITOCb N3y4eHne Mopdoriormdecknx ocobeHHoCTen Muokapaa y 6epemMeHHbIX 1 HOBOPOXAEHHbIX KpbIC B
YCINoBMAX AnuTenbHOW runobapudeckon runokcmn. OcHoBaHWEM Anst BbiIOOpa Modenu MOCyXuro To, YTO
Buonornyeckas mogenb rMNoKcn4eckon hopMbl TMMOKCUM OTHOCUTCS K KaTeropum XOpoLUO YnpaBrisieMbixX
COCTOSIHMI, MO3BONSET NOMYYUTb AMHAMMUYECKYIO XapaKTepUCTMKY HapacTaroLlero npowecca. B Taknx ycno-
BMAX MOXHO BbISIBUTb PENYNSITOPHYIO HanpaBlieHHOCTb B U3MEHEHUN MeTabonnyeckon agantauum B obem
KOMMMEKCe MMNOKCUYECKNX CABUIOB, BbISIBUTb MHTErpauuio Mexgy KACNOPOAHbIM PEXMMOM CUCTEMbI U ee
mMeTabonuyeckum otTBeToM. [lpoBefeHHbI aHann3 Mopdonornm KapamoMmMoOLIMTOB, @ TakkKe KOMMOHEHTOB
COCyAMCTOro pycna mvokapga y 14 6epemeHHbIX 1 19 HOBOPOXAEHHbIX KPbIC, MEPEHECLUNX rMnodapruyeckyro
TMMOKCUIO, BbISIBMIT CXOOHbIE Mexay cobow guctpoduyeckne n OeCTPYKTUBHbIE U3MeHeHusi, bonee Bbipa-
EHHbIE Y HOBOPOXAEHHbIX. OCHOBHbIE MOPGONOrMYeckMe NPU3HaAKM MMMNOKCUHECKOrO MOBPEXAEHUS MUO-
Kapga y 6epeMeHHbIX U HOBOPOXAEHHBIX KpbIC ObinM NpeacTaBneHbl B BUAE SIBNEHWUI CMELLIaHHOW OUCTPO-
dun, oTeka 1 OEeCTPYKUMM COKPaTUTENbHbIX KAPAMOMUOLMTOB, KOHTPAKTYp U nMauca Mmodudpuns, nepmea-
CKYNSAPHOro OTeka, KanumnnsipHoro nofiHOKPOBUSA, 3anycTeBaHMs U cnasma aptepuon. [o-suanmomy, aeno-
Nynaunsa KapauoMUOLUTOB U CHUXKEHUE B HUX pereHepaTopHO-NNacTUYECKMX peakuuin COCTaBnsOT OCHOB-
Hble MEXaHU3Mbl pas3BUTUSA cepaedHON HEAOCTAaTOYHOCTUN MPU TMMOKCMYECKOM BO3AEWUCTBUMM U ONpeaensioT
XapakTep pemMoaenvpoBaHnsi cepaua no gunataumMoHHOMY BapuaHTy.

KniouyeBble crnoBa: runobapuyeckasi rmMnoKkcusi, KapaMoMuUoLMTbI, MUokapn, 6epemeHHble, HOBOPOX-
[OEHHbIE, KPbIChbl.

CHANGES IN THE MYOCARDIAL STRUCTURE OF PREGNANT AND NEWBORN RATS UNDER THE
CONDITIONS OF HYPOBARIC HYPOXIA

T.P. SATAIEVA, L.V. ZADNIPRYANY

Medical academy named after S.I. Georgievsky of V.I. Vernadsky Crimean Federal University,
Lenin boulevard, 5/7, Simferopol, 295051, Russia, e-mail: tanzcool@mail.ru

Abstract. The problem of hypoxic effects on the human and animal body attracts the attention of a wide
range of researchers, since in the process of vital activity the organism encounters and is forced to adapt to
hypoxia of various genesis. The purpose of this research was to reveal the morphological features of the
myocardium in pregnant and newborn rats under conditions of prolonged hypobaric hypoxia. The basis for
the choice of the model was that the biological model of the hypoxic form of hypoxia belongs to the category
of well-controlled states, it allows to obtain a dynamic characteristic of the growing process. Under such
conditions, it is possible to identify the regulatory direction in the change of metabolic adaptation in the gen-
eral complex of hypoxic shifts, to reveal the integration between the oxygen regime of the system and its me-
tabolic response. The analysis of the morphology of cardiomyocytes and myocardial vascular bed in 14
pregnant women and 19 newborn rats after hypobaric hypoxia revealed similar dystrophic and destructive
changes were more pronounced in newborns. The main morphological signs of hypoxic damage to the
myocardium in pregnant and newborn rats were presented in the form of phenomena of mixed dystrophy,
edema and destruction of endotheliocytes and contractile cardiomyocytes, lysis of myofibrils, perivascular
edema, capillary plethora, desolation and spasm of arterioles and contracture changes. Apparently, the de-
population of cardiomyocytes and the decrease in them of regenerative-plastic reactions constitute the main
mechanisms of the development of heart failure during hypoxic action and determine the nature of cardiac
remodeling according to the dilatational variant.

Key words: hypobaric hypoxia, cardiomyocytes, myocardium, pregnant, newborns, rats.
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OPIAHOTUMUYECKASA AND®OEPEHLMPOBKA NPOMEXYTOYHOW ME3EHXUMbI U AUBEPIEHLIUA
HE®POHOIEHE3A HA CTAOUAX BUTAINNIbHOIO LMKNA NEPBUYHOM NOYKHU

B.A. lUMAWH, BJ1. AHUH™, 10.C. CMIMPUHA, E.B. MOPO30BA’, .M. HE®GEOB', 1.H. 'Y3EHKOB',
[.C. CONIOBLEB', O.I'. CONIOBLEBA

@re60Y BO TrwomeHckut TMY MuHsdpasa Poccuu,
yn. Odecckast 0. 54, a. TromeHb, 625023, Poccus, e-mail: tgmu@tyumsmu.ru
“BY XMIMA XMAO-tOlPbl, yn. Mupa, 0. 40, a. Xanmbi-MaHcutick, 628011, Poccus,
e-mail: hmgmi2006@mail.ru

AHHOTaumsa. MeTogamn CBETOBOM 3MEKTPOHHOM MWUKPOCKOMUU U3YYeH BUTASbHbIA LUK NEepBUYHON
noykn ntuupl (Gallus Domesticus) co ctagum 48 YacoB MHKyHaumM BbIBOOKOBOW Kamepbl 4o 20 CyTOK BKMto-
YNTENBHO, a TaKKe BUTANbHbIV LMK NEPBUYHON MOYKM YenoBekKa, HaunHas co ctagum 25 cyTok ambpuore-
He3a U1 3aBeplias 12 HegensMu npeHarTanbHOro oHToreHesa. AMBpMoHbI Kyp (kpocc Mmbpo PG+) nonydanu
npv MHKyGnpoBaHuu sivila bponnepa Ha KackapuHckon ntuuedabpuke TioMeHcKo 06nacTu, BCEro U3y4YeHOo
268 3apogbiwen. Co ctagumn 8 cyToK MccnenoBanu opraH — NEPBUYHYHO NoYky. Me3oHedpoc Yenoseka m3y-
YyeH Ha abopTmBHOM MaTepuane (118 amGproHoB 1 28 NNOAOB), NONY4YEHHOM OT aHaMHECTUYECKN 340POBbIX
XEHLUMH Mpu NpOBEeAeHUN MeOULUHCKMX abopToB MO coumvanbHbIM MOKa3aHUAM C UX MH(OPMUPOBAHHOMO
cornacus B neyebHbix yypexageHusx r. Tromenn. Matepuan cdukcnposanu B 10% HewTpansHom chopmanu-
He, 3anuBanu B napadguH. [ns aneKTpoHHON MMKpockonuu dmkeuposanu npu 4°C B 5% napadopmMansae-
rma-rnyTapanbgerngHon cmecu ¢ godmkcaumen OsO, Ha doccaTHoMm Oydepe (pH=7,2), obe3BoxmBanu,
3anveanu B apanaut. Cpesbl okpawumsanu rematokcunuHom Manepa u aosmHom, LLUWK-metogom no Mak-
MaHycy. MNokasaHo, 4YTO opraHoTunuyeckas AuddepeHLMpoBKa NPOMEXYTOYHOW Me3oHedpanbHON Me30-
OepMbl peanu3yeTcsa B COOTBETCTBUM C MEXaHM3MaMU pasBUTUSA NPOBU3OPHLIX OPraHOB — BEKTOPHOCTLIO,
CanbTaToOPHOCTLIO, AUBEPreHLMen 1 aMOPNOHaNbLHON MHOYKTUBHOCTLIO. BbISBNEHO, YTO OpraHnM3aTtopom op-
raHoTUNU4eckon guddepeHLMpPoBKN BbICTynaeT Me3oHedpanbHbI NPOTOK. Ha aTanax BuTanbHOro umkna
nepBUYHON NMOYKN OPMUPYOTCA HEePOHbI TPeX nocrnenoBaTesibHbIX reHepauuit. Me3oHedpoHbl cogepxaTt
Me30HedparnbHoe Tenble U KaHanbueBbi oTaen. HedpoHbl 1- reHepaumm He CNocoOHbI K BbIMOTHEHNIO
yHKLMN MOYeoOpa3oBaHus, Tak Kak B COCTaBe TenbLa He MMEHT COCYANCTOro KOMMOHeHTa. HedpoHb! 2-14
reHepauuy cogepxxaT OopraHOTUNUYECKNEe KOMMOHEHTbI, OPUEHTUPOBAHHbLIE HA BbIMONHEHUE hUNbTPAaLMOH-
HoW, peabcopObLMOHHOW, CEKPETOPHOM U TPAHCMOPTHON OYHKUMIA. HedpoHbl 3- reHepauumn xapakrtepusy-
IOTCA MeranoTUNMYeCKUM CTPOEHUEM K BbICTPO NoABeprarTcsa atpoduun.

KnroueBble cnoBa: nepBnyHasi noyka, 4YenoBekK, NT1Lbl, AMBEPreHuUNs.

ORGANOTYPIC DIFFERENTIATION OF THE MESENCHYME AND THE INTERMEDIATE DIVERGING
NEURONOGENESIS ON THE STAGES OF THE VITAL CYCLE OF PRIMARY KIDNEY

V.A. SHIDIN', V.L. YANIN", YU. S. SPIRINA, E.V. MOROZOVA', .M. NEFEDOV D.N. GUZENKOV/,
G.S. SOLOVYEV 0.G. SOLOVYEVA’

Tyumen State Medical University, Street Odessa House 54, Tyumen, 625023, Russia, e-mail:
tgmu@tyumsmu.ru
Khanty—ManSIysk State Medical Academy, Mira Street, House 40, Khanty-Mansiisk, 628011, Russia,
e-mail: hmgmi2006@mail.ru

Abstract. We studied the life cycle of the primary kidney of poultry from 48 hours to 20 days (Gallus
Domesticus) and the life cycle of the primary kidney of human aged 25 days to 12 weeks. Poultry embryos
(chickens, cross Gibro PG +) were obtained by incubating broiler eggs at the Kaskarinskaya poultry farm in
the Tyumen region. A total of 268 embryos were studied. From the stage of 8 days, the primary kidney was
studied. Mesonephros was studied in 118 embryos and 28 fetuses. They were received from healthy women
during medical abortions for social indications in medical institutions in Tyumen. In each case, the patient
signed informed consent. Material was fixed in 10% neutral formalin, paraffin-embedded, HE and PAS-
staining. For electron mlcroscopy material was fixed in 5% paraformaldehyde solutions on phosphate buffer
(pH=7.2) at a temperature 4°C, dehydrated, araldite-embedded.

It is shown that the organotypic differentiation of the intermediate mesonephric mesoderm is realized in
accordance with the mechanisms of the development of provisional organs — vectored process, saltation,
divergence and embryonic inductance. Mesonephric duct is the organizer of organotypic differentiation. The
kidney forms three generations of nephrons during the life cycle. Mesoneprones include corpuscles and tu-
bular parts. Nephrons of the 1% generation do not form the primary urine, since they do not have a vascular
component in the corpuscle. Nephrons of the 2 generation contain organotypic components that perform
filtration, reabsorption, secretory and transport functions. Nephrons of 3™ generation have megalotypical
characteristics and rapidly atrophy

Key words: primary kidney, human, poultry, divergence.
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MEXAHU3Mbl METOPU3UCA MPU TPAHC®OPMALIUU SNUTENUSA MOTOYHON KULLIKU
Y YENOBEKA

I.C. COJIOBbEB, B.A. WMAWH, 1.B. MBAHOB, 10.C. CITMPUHA, E.B. MOPO30BA, [.H. N'Y3EHKOB,
N.M. HE®ENOB

@r60Y BO «TromeHckuti FTMY» MuHsdpaea Poccuu, yn. Odecckas, 0. 54, TiomeHb, 625023, Poccus,
e-mail: tgmu@tyumsmu.ru

AHHOTaums. MeTogammn CBETOBOM U 3MIEKTPOHHOM MMUKPOCKOMUW U3yYyeHa OUHaMUKa CTPOEHUs anuTe-
nuns kapmaHa PaTtke amOpunoHa yenoeka Ha 12-23 ctagmsx KapHern (25-57 gHen nocne onnogoTBOpeHus).
Matepuan gns ceetoBov Mukpockonuu dumkcmposanu B 10% HenTpansHOM bopmanuHe, 3anveanuy B napa-
dwuH. OkpawwmBanu rematokcunuHoMm Mawnepa u so3unHom, LUNK-peakumen no Mak-MaHycy. MaTtepvan ans
3NEeKTPOHHO-MMKPOCKOMMYECKOro MccrneaoBaHus dukcmposanu npu t=+4°C B 5% napadopmanbaerna-
rnyTapanbgerngHon cmecu ¢ godukcaumen 1% pacrtsopom OsO,. dukcaTtopbl roToBUMnM Ha docdaTHOM
Oydepe, pH=7,2. MaTtepuan 3anusanu B apanguT, cpesbl KOHTPacTMPOBanu ypaHun-aleTaToM, N3rotoere-
HWEe 3MEeKTPOHHOrpaMM MPOBOAUNN HA TPAHCMUCCMOHHOM 3MNEKTPOHHOM Mukpockone JEM-1011 («JEOL»y,
AnoHuna) B MHcTUTYTE Bronornn BHyTpeHHuX Bog umM. U.[. NManannHa PAH. Becero udyveHo 127 amGpUOHOB.
[NokasaHo, 4TO (bopmupoBaHME KapmaHa PaTke conpoBoXgaeTca npoueccoMm TpaHcdopMauun anutenu-
anbHOWM BbICTUIIKM MO rpagmneHTy «NepefHsAs CTeHKa — OHO — 3aHAS CTeHKa — ANUTENUIN MMOTOYHON KULLIKY.
BbisiBNeHbl MEXaHM3Mbl U UCTOYHUK MeTopuanca npyv OpMMPOBaHUN MHOTOCIIOMHOMO 3NUTENNS FNIOTOYHOM
KVLLUKM YernoBeka B aMOPUOHANbLHOM Nepuofe npeHaTanbHOro oHToreHesa. TpaHcdopmMauusa anutenust co-
NpPOBOXAAeTCA CMEHOW Tuna MOpPdONorM4yeckon CTPYKTYPbl INUTENUS U3 OOHOCIIOMHOIO KyOM4eckoro B
NceBAOMHOIOPSIAHBIN NPU3MaTUYECKUA, MHOTOPSIAHBLIN MepLaTenbHbIA, MHOMOCHOMHBIN NIIOCKUA HEoporoee-
BaloLWni. NCTOYHUMKOM MeTopusnca ABMnseTcs anMTenuii 3agHen CTeHku kapmaHa Patke. TpaHcdopmaums
anutenus obecnevrBaeTCca akTUBM3aUMen anonTo3a u hopMMpoOBaHUEM INUTENNOLNTOB Ka4eCTBEHHON HO-
BOW reHepaumu.

KnroueBble cnoBa: meTopuanc, ambpuoreHes yenoseka, kapmaH Patke.

MECHANISMS OF METHORIZIS IN THE TRANSFORMATION OF THE PHARYNGEAL GUT EPITHE-
LIUM IN HUMANS

G.S. SOLOVYEV, V.A. SHIDIN, I.V. IVANOV, YU.S. SPIRINA, E.V. MOROZOVA, D.N. GUZENKOVA,
.M. NEFEDOV

Tyumen State Medical University, Street Odessa, House 54, Tyumen, 625023, Russia, e-mail:
tgmu@tyumsmu.ru

Abstract. Using light and electron microscopy, we studied 127 human embryos (12-23 Carnegie stage,
25-57 day after fertilization), including a morphological structure of the epithelium of Rathke’s pouch (RP).
Material from light microscopy was fixed in 10% neutral formalin, paraffine-embedded, HE and PAS-reaction
stained. Material from electron microscopy was fixed in 5% para-formaldehyde and glutaraldehyde solution (t
= +4°C) with 1% OsQ, solution, araldite-embedded and uranyl acetate contrasted. The study was carried out
on a transmission electron microscope in The Papanin Institute for Biology of Inland Waters Russian Acad-
emy of Sciences (IBIW RAS). It is shown that the formation of the RP is accompanied by the process of
transformation of the epithelial lining in the direction of the "front wall - bottom - posterior wall - epithelium of
the pharyngeal gut. The mechanisms and source of methorizis in the formation of multilayer epithelium of
human pharyngeal gut in the embryonic period of prenatal ontogenesis are revealed. Transformation of the
epithelium is accompanied by a change in the morphological structure of the epithelium from a simple cu-
boidal to a pseudo-rowed prismatic, pseudostratified ciliated columnar, stratified squamous. The source of
methorizis is the epithelium of the posterior RP wall. Transformation of the epithelium is provided by activa-
tion of apoptosis and the formation of epithelial cells of qualitative new generation.

Key words: methorizis, human embryogenesis, Rathke’s pouch.
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ONTUMMU3ALINA YHEBHOI'O NMPOLIECCA HA KA®ELNPE TMCTONOIN M MEOULIMHCKOIO BY3A

.C. COJIOBbLEB, O.I'. COJIOBLEBA, O.®. NCTOMUHA, N.A. TONYBEBA, B.A. lWWNOWH,
E.B. MOPO30BA, B.B. MATBUEHKO

@re0Y BO TomeHckut MY Mu+H3dpasa Poccuu,
yn. Odecckas, 0. 54, TiomeHb, TromeHckas 0611., 625023, Poccus

AHHoTauums. B paboTte paccmatpuBaloTca BONpoOChl NpenogaBaHns AMCUMNIUHBI « [ MCTonorus, LmMTono-
rmsi, ambpuonorusa», NpobnemMbl, CBA3aHHbIE C YCBauBaHUMEM MaTepuarna OTAENbHbIX TEM B MEOULMHCKOM
BY3e. lNMpeacTtasrneH aHanM3 OCHOBHbIX MPUYUH CHWKEHUS YCNEBAEMOCTU U MyTU MX NPeodoneHus Ha ne-
4yebHOM, MeamMaTpMyYecKoM U CcToMaTonornyeckom cakynoTeTax. PaccmoTpeHbl OCHOBHble )OpMbI NMogayun
yyebHOro mMaTtepuana: nekums, B TOM Yncrie BUAEONEKUMS, NpakTMyeckoe 3aHsaTne, BHeayauTopHas camo-
croATenbHas pabota ctygeHToB. O603Ha4YeHbl HEKOTOPbIE MPUYMHBLI HU3KOW 3auHTEpEeCOBaHHOCTU chylla-
Tenen B OCBOEHUWN OUCUMMNSIMHBI W, KaK cneacTene, Head(eKTMBHOro ycBanBaHua UHopMauun no temam
avcumnnuHel. NpeanoxeHsl BapnaHTbl peLleHus, yumMTbiBaowme pasHble Nogxoasl B BONpOCe npenogasa-
Hus. B kayecTBe meToda Obin BbibpaH cnocob aHOHMMHOIO aHKETUPOBAHUSA C UCMONb30BAHWEM MHTEPHET-
TexHonormm ang selbopa dopmarta 1 pacnpocTpaHeHUss aHkeTbl cpean oby4datowmxcs. ToT dakT, 4To B on-
poce NpUHAMO yyYacTue 6onblioe KONMYeCTBO CTYAEHTOB, YXKe OKOHYMBLUMX OCBOEHWE BbilLeyKa3aHHOW Aunc-
UMNNUHBI, aeT NpaBo cyMTaTb Npobnemy KayeCTBEHHOro npenoaaBaHusi TMCTONOrMM BONPOCOM NepBoCTe-
NEHHOM BaXXHOCTWU He Tonbko Ansa ctyaeHTos | u Il kypcos.

KnroueBble cnoBa: ructonorus, Bbiclee obpasoBaHvne, MegnuuHa, npenogasaHune

OPTIMIZATION OF THE EDUCATIONAL PROCESS AT THE DEPARTMENT OF HISTOLOGY
OF MEDICAL HIGH SCHOOL

G.S. SOLOVYEV, O.G. SOLOVYEVA, O.F. ISTOMINA, [.LA. GOLUBEVA, V.A. SHIDIN, E.V. MOROZOVA,
V.V. MATVIENKO

Tyumen State Medical University, Street Odessa, House 54, Tyumen, Tyumen region, 625023, Russia

Abstract. This work deals with the teaching of the discipline "Histology, cytology, embryology", prob-
lems associated with the assimilation of the material of individual topics in a medical high school. The analy-
sis of the main reasons for the decline in academic performance and the ways of overcoming them in the
general practitioner faculty, pediatric faculty and the faculty of dentistry is presented. The main forms of
submitting the educational material are considered: lecture, including video lecture, practical lesson, extra-
curricular independent work of students. Some reasons for the low interest of students in mastering the dis-
cipline and ineffective digestion of information about the discipline are indicated. Different approaches to
teaching were considered. As the method, anonymous questionnaires using Internet technologies were cho-
sen to select the format and distribution of the questionnaire among trainees. The fact that many students
who already graduated from the above discipline participated in the survey gives the right to consider the
problem of qualitative teaching of histology as a matter of primary importance, not only for students of the
first and second years.

Key words: histology, higher education, medicine, teaching.
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TYYHOKIETOYHASA nonynAaunda TMMyYCA NPU KAHLUEPOIEHE3E MNOTOMCTBA CAMOK
CO BTOPUYHbIM MMMYHOLOE®ULIUTOM

.10. CTPYYKO, N.M. MEPKYJIOBA, E.I. QAPAHOPOBA, O.FO. KOCTPOBA, A.A. KOTEJIKUHA

@re0Y BO «Yysauwickuli 2ocydapcmeeHHbili yHusepcumem um. U.H. YrbsiHosay,
Mockoeckut npocri., 8. 15, Yebokcapel, Hysauwickas Pecriybrniuka, 428010, Poccus, e-mail: glebstr@mail.ru

AHHoTaums. B paboTte nccrnenoBaHa Ty4HOKIETOYHas Nonynsiums TMMyca NOTOMCTBA KpbIC C BPOXKAEH-
HbIM UMMYHOAEMULUMTOM NP NOCTHaTaNbHOM BBeAEeHWUM KaHLeporeHa. C NOMOLLbIO 0BLLEMMCTONOMMYECKMX,
NMIOMUHECLIEHTHO-TUCTOXUMUNYECKUX U UMMYHOTUCTOXMMUYECKUX METOAOB MUCCredoBaH TUMYC KpPbIC-CaMOK B
HopMe, nocre BBedeHUs kaHLeporeHa u Ha doHe MMMyHodeduMUMUTA. YCTAHOBMEHO, YTO NoGoe BO3OeincT-
BME Ha OPraHM3M XMBOTHOIO MPUBOAUT K KONMYECTBEHHOMY 1 Ka4eCTBEHHOMY nepepacnpeneneHunio Ty4HbIX
KNeToK B TUMyce. PasBuTie onyxonu y NoTOMCTBA MHTAKTHbIX CaMOK NPMBOOUT K JOCTOBEPHOMY yBemnuye-
HMIO BCEX BMOreHHbIX aMMHOB B KreTkax, OCOGEHHO rMcTammHa U, COOTBETCTBEHHO, POCTY MHAEKCA (OYHK-
LMoHanbHoM akTMBHOCTU. Kpome Toro, Bo3pacTaeT M YMCIO, U MPOLEHT AerpaHyniMpoBaHHbIX dOPM TyYHbIX
KNeToK. B rpynne KpbICAT C pasBUTUEM OMYXONW Y POAMBLUMXCS OT UMMYHOOEMPULUTHBIX KPbIC M3MEHEHWs B



JOURNAL OF NEW MEDICAL TECHNOLOGIES

BECTHUK HOBbIX MEOULUMHCKUX TEXHONOIMU
2018 N4 DOI 10.24411/1609-2163

TUMyce HocAT Bonee cepbesHbIVi XxapakTep. YBennyeHne KonmyecTBa TYYHbIX KNETOK CONpPOBOXAAeTCH Bbl-
paXKeHHbIM MOBbILEHWEM UX aKTUBHOCTW. lMapannensHo ¢ 3TUM B TUMYCE MPOUCXOOUT YMEHbLUeHne BCex
MopoMETPUYECKMX NoKasaTenen AONbKU, AJOCTOBEPHOE CHUXEHME KIETOYHOW nponudepaunn B KOPKOBOM
1 MO3rOBOM BeLLEeCTBE, YyMEHbLUEHNE YMCTa ANUTENMalbHbIX KINETOK B CTPYKTYpax AOMbKK, YBENUYEHME Kie-
TOK TUMOMO3TUYECKOTO MUKPOOKPYXEeHWUs1, akcnpeccupytowmx S-100, CD68 n cnHantodmsnH. Kpome Toro, B
CTPYKTypax TMMyca OTMEYaeTCs YBENMYEHME KONUYECTBa KIETOK, IKCMPEeCcCHMpyrLnNX Genku-perynsitopbl
anonTosa P-53 v cHuxeHne bel-2 -kneTok.
KnroueBble cnoBa: Ty4Hble KNeTku, TUMYC, KaHLeporeHes, ummyHogeduumut, 6uoreHHbIe aMuHbI.

POPULATION OF THYMUS MAST CELLS IN CARCER GENESIS OF THE FEMALE GENERATION OF
THE RATS WITH THE SECONDARY IMMUNODEFICIENCY

G.Yu. STRUCHKO, L.M. MERKULOVA, E.G. DRANDROVA, O.Yu. KOSTROVA, A.A. KOTELKINA

I.N.Uljyanov Chuvash State University, Moskovsky Prospect, 15, Cheboksary, Chuvash Republic, 428010,
Russia, e-mail: glebstr@mail.ru

Abstract. The mast cell population of the thymus of the progeny of rats with congenital immunodeficien-
cy was studied in the postnatal administration of a carcinogen. With the help of general histological, lumines-
cent-histochemical and immunohistochemical methods, the thymus of female rats was studied normally, after
the introduction of a carcinogen and against the background of immunodeficiency. It is established that any
effect on the animal's organism leads to a quantitative and qualitative redistribution of mast cells in the thy-
mus. The development of a tumor in the progeny of intact females leads to a significant increase in all bio-
genic amines in cells, especially histamine and, correspondingly, an increase in the index of functional activi-
ty. In addition, the number and percentage of degranulated forms of mast cells grows. In the group of rats
with development of the tumor and those born from immunodeficiency rats, changes in the thymus are more
serious. An increase in the number of mast cells is accompanied by a marked increase in their activity. In
parallel with this, all morphometric parameters of the lobule decrease in the thymus, a significant decrease in
the cell proliferation in the cortex and brain substance, a decrease in the number of epithelial cells in the lo-
bule structures, an increase in thymopoietic microenvironment cells expressing S-100, CD68, and synapto-
physin. In addition, in the thymus structures there is an increase in the number of cells expressing the P-53
apoptosis regulatory proteins and a decrease in bcl-2” cells.

Key words: mast cells, thymus, cancer genesis, immunodeficiency, biogenic amines.
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NPEHATAIbHbIA OPFAHOIEHE3 JIEFKUX U BITIOKADA PELIENTOPOB AHITMOTEH3UHA
C.B. XAPYEHKO

@rAOY BO «Kpbimckuli gpedeparibHbili yHusepcumem um. B.W. BepHadckoeo» MuHucmepcmea obpasosa-
Husi u Hayku Poccutickol ®edepauyuu, byn. fleHuHa, 4. 5/7, e. Cumgpeporionb, 295051, Poccus

AHHOTauus. ViccnegoBaHve NOCBSLLEHO M3YYEHUI0 OCOBEHHOCTEN NpeHaTanbHOro opraHoreHesa ner-
KMX KpbIC, CONPOBOXAABLUErocs BBeAeHNeM GepeMeHHbIM caMKkaMm KpbIC BarcapTaHa, oTHocdwerocs kK 6no-
KaTtopam peLenTopoB aHrMOTeH3UHa. AKTyanbHOCTb paboTbl CBsi3aHa C POCTOM 3ab0neBaeMOCTM XKEHLLUMH
[EeTopodHoro Bo3pacTta, B TOM YMCne apTepuarnbHON runepTeH3ven, Tpebyowen MmeankameHTO3HON Tepa-
nun. [lokazaHa ponb peLenTopoB aHMMOTEH3NHA B NpoLeccax pocta n auddepeHumMpoBKkn aMOpPUOHanbHbIX
TKaHEN 1 OpraHoB, HO OCTAETCS HEBbIICHEHHBIMW NOCNEACTBUSA Ux 6nokagbl B TeHYEHWe nepuoga BHYTPUyT-
pobHOM xn3HWN. B paboTte Obiny n3yyeHsl nerkne aMOPUMOHOB M NNOAOB KpbiC B Bo3pacTte oT 13 go 21 cytok
B6epemeHHOCTN. BepeMeHHble caMkun Obinu pasgeneHsl Ha YeTbipe rpynnbl. MepBas rpynna KOHTPOSbHasA U
TPM rpynnbl 3KCNEPUMEHTAarbHbIE — XUBOTHbIE NOJSTyYaBLUME TepaneBTUYECKYI0, CyOTOKCUYECKYIO U TOKCHYe-
CKyl0 003bl BancaptaHa. CornacHo pesynbTataMm UCCreLOoBaHNSA BNUSAHME BancapTaHa OkasbiBaeT HeraTume-
Hble 3dPEKTbI HAa NpeHaTanbHbI OpraHoOreHes3 INerknx Kpbic, KOTopble BnepBble obHapyxuBawTca B 17-Tn
CYTOYHOM BO3pacTe 3apofblllent U NPOSBASITCA 3aMeAneHneM MpoLeccoB BETBIEHWUS aNUTENVsa U yaonu-
HEeHVMeM BO BPEMEHU nocriefoBaTenbHOro hopmMupoBaHms OpOHXManbHOrO AepeBa U pecrnmMpaTopHOro oT-
Aena nerkux. BolpaxxeHHOCTb 0OBHapYXEeHHbIX U3MEHEHMI UMEET [0303aB1cHMMbIN addekT. CybToKCcnyeckas
[o3a Haubonee oTpuuaTenbHO BRMSIET HA pa3BUTUE OpraHa, a TepaneBTMYeckas Bbi3blBAET HAaUMEHbLUME
N3MEeHeHNs.

KnroueBble crnoBa: opraHoreHes, ructoreHes, rnerkve, 6nokaropbl peLenTopoB aHrMOTEH3UHa, Bancap-
TaH.
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LUNGS PRENATAL ORGANOGENESIS AND ANGIOTENZIN RECEPTORS BLOCKADE

S.V. KHARCHENKO

V.1. Vernadsky Crimean Federal University of the Ministry of Science and Education of the Russian Federa-
tion, Lenina bul., 5/7, Simferopol, 295051, Russia

Abstract. This study investigates the characteristics of prenatal rat’s lung organogenesis, which is ac-
companied by administration of valsartan as angiotensin-receptor blockers to pregnant rats. An urgency of
the investigation is associated with an increase in the incidence of childbearing age women, including arterial
hypertension, which requires medical therapy. The role of angiotensin receptors in the processes of embryo-
nic tissues and organs growth and differentiation has been proved, but the consequences of their blockade
during the period of intrauterine life remain unclear. The lungs of embryos and fetuses of rats aged 13 to 21
days of pregnancy were studied. Pregnant females were divided into four groups. The first group is control
and three experimental groups - animals receiving therapeutic, subtoxic and toxic doses of valsartan. Ac-
cording to the study results, valsartan has negative effects on the prenatal organogenesis of rat lungs, which
first detected in the 17-day-old embryos and appears deceleration time epithelial branching processes and
the extension of the bronchial tree and the respiratory portion successive formation. The severity of the de-
tected changes has a dose-dependent effect. Subtoxic dose most negatively affects the development of the
lungs, the therapeutic causes the smallest changes.

Key words: organogenesis, histogenesis, lungs, angiotensin receptor blockers, valsartan.
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OCOBEHHOCTWU PEFrEHEPALIMXA NOBPEXOEHHOIO HEPBA
NP1 MECTHOM BO3AEUCTBUU ANKITODEHAKA

Y.E. TOJIOBAYEBA, A.B. KOXXEBVHA, U.E. BAPABAHOB, A.B. TKAYEHKO, A.B. XBACTOBA

@rbOY BO «fpocnasckuli 2ocydapcmeeHHbIl MeQuyUHCKUL yHusepcumem» MuH3dpasa Poccuu
yn. PesonoyuorHas, 0. 5, e. Apocnasns, 150000, Poccus

AHHoTaumsA. Lenbto paboTbl SBNSANOCH M3y4eHWe BOCCTAHOBIEHUS HEPBHbIX BOMOKOH MOCIe MOBpex-
OEeHUs B YCINOBUSAX HaroXeHus LWBa HepBa C MCNOSMb30BaHWEM LUOBHOrO MaTepuarna ¢ agresven guknode-
Haka. PaboTa BbinonHeHa Ha 8 NonoBo3penbiX Kpbicax NMHUKM BucTap: koHTponbHas rpynna (LWoB nponune-
HOBOW HUTLIO 8/0) N aKcnepuMMeHTanbHas rpynna (WoB HUTLIO C aare3ven guknodeHaka). Kpbicam Bbinorn-
HANCA MUKPOXMPYPIUYECKUii LWOB cejanuiHoro Hepea. dparmMeHT Hepsa B 06nactu LWBa uccnegosarncs Ha
14 n 28 cyTku nocne onepauun Ha CePUNHBIX cpe3ax. AKTUBHOCTb XONMH3CTepasbl OLEeHMBann Ha 3amopo-
XeHHbIX cpe3ax no KapHoBckomy-PyTc B Moamumkauum. XonMHICTepaso-no3MTNBHbIE BONOKHA CYUTaNUChb
npopacTawymMmun. [ns oueHKn BbIpaXeHHOCTW 30H MHbunbTpauum 1 nponudepauumn B obnactv wea npoms-
BOAMIacb okpacka napaguHOBbLIX CPe30B reMaTOKCUITMH-303UHOM. B pesynbTate nccnegosaHus yCTaHOB-
NEeHo, YTO B 30HE LBA HUTbIO C afresnen auknodeHaka BblpaXXEeHHOCTb BOCMNAanUMTENbHON peakunn oCTo-
BEpPHO MeHbLUue. CHWXEHUE BbIPaXXEHHOCTN BOCNANUTENbHON peakunmn NpuBoauT K yMEHbLIEHUIO pa3mepoB
dopmupytoLerocs pybua, 4To gaeT BO3MOXHOCTb Ans npopacTtaHns 6onbluero KonmyecTsa HEPBHbIX BOSO-
KOH M3 NPOKCUMAanbHOro yyacTka Hepsa B AvcTarnbHbln. OTCYTCTBME AOCTOBEPHbIX PasnNnyni B nokasatensx
CKOPOCTW MpOopacTaHusi pereHepupyoLmnx XONMHICTEPas30-NO3NTUBHBIX HEPBHbLIX BOSIOKOH AOKa3biBaAET OT-
CYTCTBME TOKCMYECKOro BNNSHNA aare3vmn anknodeHaka Ha LWOBHbIN maTepuan.

KniouyeBble crnoBa: LWOB HEPBa, XONUHACcTepasa, AvKrnodeHak, BocnarneHume.

REGENERATION FEATURES OF DAMAGED NERVE BY THE DICLOFENAC (DICLOPHENACUM)
LOCAL EFFECTS

U.E. GOLOVACHEVA, AV. KOZHEVINA, |.E. BARABANQV, A.V. TKACHENKO, A.V. KHVASTOVA
The Yaroslavl State Medical University, Revolutionary str., 5, Yaroslavl, 150000, Russia

Abstract. The research work was to study the nerve fibers restoration after damage in the nerve suture
conditions using suture with the Diclofenac adhesion. The study was performed on 8 mature Wistar rats:
control group (8/0 propylene thread suture) and experimental group (suture with Diclofenac adhesion). The
microsurgical suture was performed on the rat sciatic nerve. The nerve fragment was studied in the suture
area on 14 and 28 day after the operation on serial sections. Cholinesterase (ChE) activity was evaluated on
frozen sections by Karnovsky-Rootz in modification. ChE-positive fibers were considered to be germinating.
Paraffin sections were stained with hematoxylin-eosin to assess the severity of infiltration and proliferation
zones in the suture area. It was found that the inflammatory reaction intensity was significantly less in the
suture area with Diclofenac adhesion. The decrease in the inflammatory reaction severity leads to the de-
crease in the scar size, which makes it possible for more nerve fibers to germinate from the proximal to the
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distal nerve part. The absence of significant differences in the regenerating ChE-positive nerve fibers germi-
nation rates proves the toxic effects absence of Diclofenac adhesion on the suture material.
Key words: nerve suture, choline esterase, Diclofenac, inflammation.

YOK: 6.11.71:615.032:546.26-162 DOI: 10.24411/1609-2163-2018-16183

MOP®OJIOMMYECKUE U3MEHEHUA KOCTEW CKEJNETA 3KCMEPUMEHTAJbHBIX XXUBOTHBLIX
MOCIJIE NEPOPAJIbHOIO NPUEMA Nr'MAPO30JIEX HAHOAJIMA3OB

T.H. HEKULLEBA, E.A. XAMNWNUWHA, E.J1. )KYKOB, H.H. MEIBEJJEBA

®edepanbHoe eocydapcmeeHHoe brodxxemHoe obpaszosameribHoe y4Ypexxo0eHue ebiclie2o obpa3osaHus
«KpacHosipckuti eocyOapcmeeHHbIl MeduUUHCKUU YHU8sepcumem umeHu npogeccopa B.®. BolHo-
SceHeykoeo» MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®edepauyuu, yn. lNapmusaHa *KenesHsika, 0.
1, . KpacHosipck, KpacHosipckuli kpad, 660022, Poccusi, e-mail: maksi726@mail.ru

AHHoTauumsA. MayyeHo cTpoeHve guacm3oB OefpeHHON KOCTUM 3KCMepPUMEHTASbHbIX XMBOTHBLIX Mocre
npvema rmgposornen HaHoanmasoB. O6bekTamm Halero uccnefoBaHusa 6Ny nabopaTopHble Mblwn. MeTo-
Obl UccnenoBaHuA: N3rotoBieHNe rMcToriorM4ecknx npenapatoBs, WX OKpacka no metony BaH rl/l30H, MOp-
domeTpus, ctaTuctudeckass obpaboTtka ¢ UCMONb30BaHMEM HenapamMeTpPU4ecKoro CTaTtMCTUYECKOro Kpute-
pua — U-kputepuin MaHHa-YutHu. MNMpn mopdomeTpun npenapaToB OLEHUBANUCL crnefytowmne CTPYKTYpbI:
nnowagb OCTEOHHOro Crlod, NnoLwagb, ANaMeTp, KONMYEeCTBO OCTEOHOB, raBepCOBbIX KaHamnoB, TOMLWMHA
CTEHKM OCTEOHOB. [peAcTaBneHHble pe3ynbTaTbl CBMAETENBCTBYIOT O MOBLILEHNM Npouecca octeoobpaso-
BaHUSA y poavTenen n NepBoro NnokosieHMsl NOTOMCTBa B OTBET HA BBEAEHUE B OPraHU3m rmapo3orien HaHo-
anmvasos. [Nokazatenu nnowaaun, anameTpa OCTEOHOB M raBepCOBbIX KaHanoB AOCTUralT MakCUMarbHbIX
3HayYeHW y NpeacTaBuTenen NepBoro NOKONEeHNa NOTOMCTBA, CHUXKAACh 40 YPOBHS 3HAYEHUIN KOHTPOMNbLHON
rpynnel y nNpeactaBuTenen BTOPOro MoKoneHus notomcTea. KonmyecTBo OCTEOHOB MakcumarnbHO y npea-
cTaBuTenemn POANTENBCKOro NOKoNeHuA MbIIJJeIZ, Y NepBOro nokoneHna NoToMmCcTBa yMeHbLLIaeTCA KOJM4ecT-
BO OCTEOHOB, HO MoWwanb UX YBENUYMBAETCH, YTO roBOpUT O BOMbLIEN NPOYHOCTU KOCTEN B Broxmmumye-
CKOM OTHOLUEHMW. Y BTOPOrO MOKOfIeHMS MOTOMCTBA BCE MoKasaTenu npubnwKaktoTCs K 3HAYEHWSIM KOH-
TPONBHOW rpynMbl, YTO CBMAETENBCTBYET 00 aganTauum opraHMama K BBE4EHMNIO HaHOarIMa30B.

KnroyeBble cnoBa: HaHoanMasbl, MbILLK, TpyO4aTble KOCTU, AMadun3bl, KOCTHAsA TKaHb, OCTEOHBI.

MORPHOLOGICAL CHANGES IN THE BONES OF THE SKELETON IN EXPERIMENTAL ANIMALS
OBTAINED AS A RESULT OF THE ORAL INTAKE OF HYDROSOLS OF NANODIAMONDS

T.N. CHEKISHEVA, E.A. HAPILLINA, E.L. ZHUKOV, N.N. MEDVEDEVA

Federal state budgetary educational institution of higher professional education "Krasnoyarsk state medical
University named after Professor V. F. Voyno-Yasenetsky" of Ministry of health of the Russian Federation,
Partizan Zheleznyak St., 1, Krasnoyarsk, Krasnoyarsk Region, 660022, Russia, e-mail: maksi726@mail.ru

Abstract. The structure of the diaphysis of the femur of experimental animals has been examined after
oral administration of hydrosols of nanodiamonds. The objects of our research were laboratory mice. Re-
search methods: preparation of histological slices, staining of histological sections by the Van Gison method,
morphometry, statistical processing using a nonparametric statistical criterion - the Mann-Whitney U test.
The following parameters as morphometry results were identified and investigated: area of the osteon layer,
are and diameter of osteons, number of osteons and Havers channels, thickness of the wall of osteons. The
obtained results indicate an increase in the osteogenesis process in parents and the first generation progeny
as a response to the introduction into the body of hydrosols of nanodiamonds. The parameters of the area
and diameter of the osteons and Havers channels reach the maximum values in representatives of the first
generation progeny, decreasing to the level of the control group in representatives of the second generation
progeny. The number of osteons is the maximum for representatives of the parent generation of mice, in the
first generation progeny the number of osteons decreases, but their area increases, which indicates a great-
er strength of bones in biochemical terms. In the second generation of offspring, all the indicators approach
the values of the control group, which indicates the adaptation of the organism to the introduction of nano-
diamonds.

Key words: nanodiamonds, mice, tubular bones, diaphysis, bone tissue, osteones.
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HOBbIE METOAOJIOrMYECKUE NOAXOAbl B KYNIbTUBNPOBAHUA
N MONEKYNAPHOU ANATHOCTUKE SMBPUOHOB YENIOBEKA

O.B. WYPbLITMHA, A.M. LLENOYKOB, H.B. CAPAEBA, O.B. KYJIAKOBA, C.3. IOJIJALLEBA

OIre0Y BO «Camapckuli 2ocydapcmeeHHbil meduuuHckuli yHusepcumem» MuH30pasa Poccuu
Knunuka «Mamb u dums — UK, Camapa», yn. Yanaeeckas, 4. 89, e. Camapa, 443099, Poccus,
e-mail: oks-shurygina@yandex.ru

AHHoTauumsA. KynbTnBmpoBaHue aMOPUOHOB in Vitro ABNAETCA HEOTbEMIIEMbIM 3TarnomM NporpaMm BCro-
MoraTernbHbIX PenpoayKTUBHbBIX TEXHOMOrN. [pyMeHeHne COBPEMEHHbIX BbICOKOTEXHOMOMMYHbBIX METOAMK
oTbopa rameT N 3MOPUOHOB MO3BONSET BbIOpaTb SMOPUOH, UMEKLNIA Hanbornee BbICOKME LIAHCHbI HA UM-
nnaHTaumio. Lienbio BcnomoraTenbHbIX PenpoayKTUBHBIX TEXHOMNOMMI ABASAETCH POXAEHNE OAHOro 340POBO-
ro pebeHka. B cBA3M ¢ 3TMM 3agavamMu KNMHUYECKON 3MOPUONOrMn SBMSETCS CO3f4aHue, BHEAPEHUE U UC-
Nnonb30oBaHWe B NPaKTUYeCKon MeauuuHe MeTOAMK, MO3BONALLMX NPOBEAEHUE CKPUHUIOB, MO3BONSAILLMX
onpefenuTb Hanbonee KOMNETEHTHbIE AN POXAeHUst 300poBoro pebeHka ambpuoHa. MNMpumeHeHne HOBOM
YHUKaNbHOW TEXHOMOrMM HenpepbIBHOro BuaeoHabnoaeHns Timelapse no3BoNsaeT OueHUTb HAUBMAYaTb-
Hble 0COBEHHOCTU MOP(OANHAMUKN U MOPOKMHETUKN KaxKOoro passuBatollerocs ambpuoHa. bnarogaps
HenpepbIBHOM MUKPOCKONUWU in Vvitro yaaeTcsa 3aduKCMpoBaTb OCHOBHbIE COObITUSI PaHHEro KIeTo4YHOro
apobnenus, opmmpoBanne 6nactoumnct. [pyron Bug CKpMHUHIA, KOTOPbLIV B MOcrneaHne rogbl npuobpetaet
BCce bonee LWIMPOKOE NPUMEHEHNE B MEOULMHE — 3TO FrEeHETUYECKUA CKPUHUHT Ha aHeynnonaumn amMOproHOB.
Mo gaHHbIM pa3HbiX aBTOPOB, YPOBEHb aHEYNoAui B pasBuBaoLmMxcs ambpuoHax coctaenseT go 70%.
lMepeHoC reHeTMYeckn «340POBOro» aMOpMOHa B MONOCTb MaTKM MO3BOMSIET CHU3UTL BPEMS OXMOAHUS pO-
XOeHWs 300poBoro pebeHka 1 HanpaBneH Ha NpefoTBpaLLeHNe POXAEHUS AeTEN C reHeTudeckummn 3abone-
BaHUSMW.

KnioueBble crnoBa: aMOpUOH, YENOBEK, KyNbTUBMPOBAHWUE, TEHETUYECKUIN CKPUHWHT.

NEW METHODOLOGICAL APPROACHES IN CULTIVATION AND MOLECULAR DIAGNOSTICS OF
HUMAN EMBRYONS

0.V. SHURYGINA, A.M. SCHELOCHKOV, N.V. SARAEVA, S.Z. YULDASHEVA, O.V. KULAKOVA

Samara State Medical University, Clinic «Mother and Child — IDK, Samara»,
Chapaevskaya Str., 89, Samara, 443099, Russia, e-mail: oks-shurygina@yandex.ru

Abstract. Cultivation of embryos in vitro is an integral part of assisted reproductive technologies (ART)
programs. The use of modern high-tech techniques for selecting gametes and embryos allows one to choose
an embryo that has the highest chances of implantation. The ART aimed to the birth of one healthy child. In
this regard, the tasks of clinical embryology are the creation, implementation and use in practical medicine of
techniques that allow the screening to determine the most competent embryo for the birth of a healthy child.
The use of the new unique technology of continuous video surveillance allows TimeLapse to evaluate the
individual features of the morphodynamics and morphokinetics of each developing embryo. The continuous
in vitro microscopy records the main events of early cell crushing, the formation of blastocysts. Another type
of screening, which in recent years has become more widely used in medicine - is genetic screening for
aneuploidy of embryos. According to different authors, the level of aneuploidy in developing embryos is up to
70%. The transfer of a genetically "healthy" embryo to the uterine cavity can reduce the waiting time for the
birth of a healthy child and is aimed at preventing the birth of children with genetic diseases.

Key words: embryos, human, cultivation, genetic screening.
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ANHAMUYECKASA MOAEINb KONEHHOIO CYCTABA
®.P. NICMATUNOB, B.E. BABUIOB, P.P. YPASBAXTVH, O.P. PAPPAXOB

@IrbOY BO «Yumckuli 2ocydapcmeeHHbIl aguayUoHHbIU MexXHUYecKul yHugepcumemy,
yn. K. Mapkca, 0. 12, e. Y¢pa, 450008, Poccus

AHHOTauus. B npoTesnpoBaHuM BaXXHOW 3aadven SBNAETCA KOPPEKTHas OLeHKa Harpysok 1 cun, oencT-
BYIOLLIMX HA pa3nuyHble YacTu Tena B npoLuecce ABWKEHUA, B YACTHOCTU Ha KONEeHHbIN cycTaB. C TOYKM 3peHus
He MMMMaHTUPYEMOro NPOTE3MPOBAHNS MHTEPEC NPEeACTaBNAET co3gaHme nNpoTesa, KOTopbin 6bin Bbl Makcu-
ManbHO GrM30K MO COoBepLUAEMbIM ABMXEHUSM K HUXKHEN KOHEYHOCTU 4YerioBeyeckoro tena. [na pewieHus
3TON 3aayv UCMONb3YHTCH Pas3nNuYHble 3KCNEepUMEHTanbHble YCTaHOBKA — MMUTATOPbl ABWXeHnA. Ho akcne-
PUMEHTBI C HUMW ABNSATCA ONUTENbHBIMU U JOPOroCTOALLMMK, MOITOMY MX NMPOBEOEHUE HE BCerga BO3MOX-
Ho. Bonee Toro, Npu Takom MeToAde WCCNELOBaHWS HEBO3MOXHO y4eCTb BCe (DaKTOpbl, peanbHO MpUCyTCT-
BYIOLLIME NPX COBEPLLEHMMN YENTOBEKOM ABWXEHWUI. B cBs3n ¢ aTm Gonee achdekTVBHON anbTepHaTUBOWM MO
BPEMEHN U OEHEXHbIM 3aTpaTam SBMSAETCA co3faHvMe adeKBaTHOW MaTemaTu4eckonm mogenu, kotopas Obl
Hambornee TOYHO OnucbiBana ABWXKEHUSI KONeHHOro cyctaBa. Ocolbbii MHTEPEC NpeacTaBnsieT co3gaHve ou-
HaMM4YecKon MOoJEeNn KOMEHHOro CycTaBa, NMO3BOMSOLLEN ONUCaTb ABWXKEHME KOMEHHOro CycTaBa B Kaabln
MOMEHT BpemeHn. O4MH 13 BO3MOXHbIX BapuaHTOB peanusaumm gUHaAMUYeCcKOM MOLENM KONMEHHOro cycrasa
npmBoanTcs B ctatbe. OnmncaHbl OCHOBbI MOCTPOEHUSA NOMYyYEHHOW MaTemMaTUYeCKON MOLENN KONEHHOro Cyc-
TaBa M OONYLLEHNs, NPUHATBIE MPW ee co3daHum. [prBeadeHbl OKOHYaTemNbHbIE pacyeTHble hOPMYIbl, ONMUCHI-
BaloLLME OBMKEHUS KOMEHHOro cycTasa. [Mony4yeHo pelueHve ypaBHEHWW, NpeacTaBnsAlowmx cobon guHamm-
YeCKyt0 MOAEerb KOMNEHHOro cycraea. [locTpoeHbl rpadvku, BU3yanuanpytoLme nonyvyeHHoe pelleHuve. B cta-
Tbe COOEPXUTCSA 0BOCHOBAHME MOMYYEHHbIX PELLEHUA HA OCHOBE WX CPABHEHWSI C 3KCMEPUMEHTaNbHO MOosy-
YeHHbIMKU roHnorpamMmmamm. OB60CHOBLIBAETCS NPEUMYLLLECTBO MOSYYEHHOW ANHAMUYECKOW MOAENN KONIEHHOMO
CycTaBa, KoTopas OnuchbiBaeT ABUMXEHUSA HUXHEN KOHEYHOCTM BO BPEMEHM.

KniouyeBble cnoBa: nNpoTe3anpoBaHue, MateMaTmyeckoe mMoaenvpoBaHue, AuHamMmmuyeckas Mogernb, Ko-
NEHHbIN cycTaB, AMHaMMyeckas Moesnb KONEHHOro cycTaBa.

DYNAMIC MODEL OF THE KNEE JOINT
F.R. ISMAGILOV, V.E. VAVILOV, R.R. URAZBAKHTIN, D.R. FARRAKHOV
Ufa State Aviation Technical University, K. Marx St., 12, Ufa, 450008, Russia

Abstract. In prosthetics an important task is to correctly assess the loads and forces acting on the vari-
ous parts of the body during the movement, in our case - on the knee joint. From the point of view of non-
implantable prosthetics, it is interesting to create a prosthesis that is as close as possible to the movements
of the human body parts. To solve this problem, various experimental installations are used, such as move-
ment simulators. But experiments with them are lengthy and costly, so conducting them is not always possi-
ble. Moreover, with this method of research it is impossible to take into account all the factors that are actual-
ly present when a person commits movements. In this regard, a more effective alternative in terms of time
and money costs is the creation of the mathematical model that would most accurately describe the move-
ments of the knee joint. Of particular interest is the creation of a dynamic model of the knee joint, which al-
lows describing the motion of the knee joint at each moment of time. One of the possible variants of realiza-
tion of the dynamic model of the knee joint is given in this article. Moreover, the article describes basics of
constructing the obtained mathematical model of the knee joint and the assumptions made at its creation.
Final calculation formulas describing the movements of the knee joint are given. A solution for the dynamic
model of the knee joint was also obtained. Graphs that visualize the solution obtained are constructed. The
article also contains a substantiation of the solutions obtained on the basis of their comparison with experi-
mentally obtained goniograms. The advantage of the obtained dynamic model of the knee joint, which shows
how knee joint moves in some period of time, is substantiated in this article.

Key words: prosthetics, mathematical modeling, dynamic model, knee joint, dynamic model of the knee
joint.
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PACMO3HABAHUE OB BbEKTOB HA LIMU®POBbIX U3OBPAXXEHNAX MUKPOCKOIMUYECKUX
NPEMAPATOB C UCTTONNIb3OBAHMEM NCKYCCTBEHHbIX HEMPOHHbIX CETEWN

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

@r60Y BO «KpacHosipckuli 2ocydapcmeeHHbIl MeQuyuHCKuUl yHugepcumem um. rnpog. B.®. BoliHo-
SceHeukoeo» MuH3adpasa Poccuu, yn. lNapmu3saHa )KenesHsika, 0. 1, 2. KpacHosipck, KpacHosipckuli Kpad,
660022, Poccus

AHHOTaumsA. Llenblo nccnegoBaHnst SIBUNOCH M3yYeHWE BO3MOXHOCTM pacno3HaBaHUA OOBEKTOB Ha
LMAPOBLIX MUKPOCKOMUYECKMX N300paXeHMAX MOKPOTbI, OKpalleHHoW no metoay Luns-HunbceHna, ¢ wmc-
Nofb30BaHNEM MCKYCCTBEHHBIX HEMPOHHbIX CETEN U BbIDOP NapaMeTpoB Ans obecnevyeHns HaumnyudLero Ka-
yecTBa Kknaccudvkaumm gaHHbix o6bekToB. lNMpeacTtaBneHbl pesynbTaTbl NOCTPOEHUS UCKYCCTBEHHBIX HEN-
POHHbIX CETEN C pasfMYHbIMU BXOAHLIMU NMapaMeTpamu, KOTopble MonyyeHbl nytem 235 utepaumin obyde-
Hu4. VicknioveHne BXOAHbIX NMapamMeTpoB OCYLIECTBNSANOCh HA OCHOBaHWWM aHanm3a BaXHOCTWU [aHHbIX na-
pameTpoB Ans knaccudunkaumm. MNpoaHanmanpoBaHO KayecTBo Knaccudukaunum o6bEKTOB C MCMONb30BaHK-
€M HENpPOHHbIX ceTen. NokazaHO HayanbHOE MOBbILLEHWE KayecTBa Knaccudukaumm npyu CHUKEHUN Yncna
BXOAHbIX MapaMeTpoB, C NOCMNeAyoLWMM ero CHxeHneM. o pesynbTatam NpeacTaBneHHOro nccnegoBaHns
CAenaHo 3akiioYyeHne O BO3MOXHOCTU UCMOMb30BaHWs MaTemMaTMyecKoro anmnapaTta UCKYCCTBEHHbIX Hen-
POHHBbIX ceTen ANnga knaccndukaumm obbekToB Ha LUUMPOBLIX U30OPaKEHNSX MUKPOCKOMUYECKUX Npenapa-
TOB MOKPOTbI, OKpalleHHow no metogy Lnns-HunbceHa, a Takke 0 TOM, YTO NofnydeHHasi MaTemMaTmyeckas
MoZeNb UCKYCCTBEHHOW HEWPOHHOW CeTu MOXeT ObITb MCMOoNb30oBaHa AN pacrno3HaBaHUSA OObeKTOB (Ku-
CNOTOYCTONYMBLIX MUKOBAKTEPUI U MHBLIX OOBEKTOB) B aBTOMATU3MPOBAHHbLIX CUCTEMaxX BakTepuockonuye-
CKOW AMarHocTukun Tybepkynesa, a BHegpeHNe ee B KNMHNYECKYHO MPaKTUKY, HECOMHEHHO MOBLICUT Ka4yeCTBO
N CKOPOCTb MUKPOBMONOrM4eckom gmarHocTukm Tybepkynesa.

KnioyeBble crnoBa: MeanUMHCKne n3obpaxeHus, pacno3HaBaHme n3oodpakeHuin, aBTOMaTn3MpoBaHHas
obpaboTka, bakTepuockonuyeckasi guarHocTuka, Tybepkynes nerkux.

OBJECT RECOGNITION ON DIGITAL IMAGES OF MICROSCOPIC PREPARATIONS USING ARTIFI-
CIAL NEURAL NETWORKS

A.N. NARKEVICH, K.A. VINOGRADOV

Krasnoyarsk State Medical University,
Partizana Zheleznyaka St., 1, Krasnoyarsk, Krasnoyarsk region, 660022, Russia

Abstract. The research purpose was to study the possibilities of object recognition on digital microscopic
images of sputum, colored by the Ziehl-Nielsen method, using artificial neural networks and the choice of pa-
rameters to ensure the highest quality of classification of these objects. The results of the construction of artifi-
cial neural networks with different input parameters obtained by 235 iterations of training are presented. Excep-
tion of input parameters was carried out on the basis of the analysis of the importance of data classification pa-
rameters. The quality of object classification using neural network data is analyzed. Initial improvement of quali-
ty of classification is shown at decrease in number of input parameters, with the subsequent decrease. Accord-
ing to the results of the present study, the conclusion about the possibility of using the mathematical apparatus
of artificial neural networks for classifying objects on digital images of microscopic preparations of sputum, co-
lored by the Ziehl-Nielsen method, as well as that the resulting mathematical model of artificial neural network
can be used to recognize objects (acid-resistant mycobacteria and other objects) in automated systems of bac-
terioscopic diagnosis of tuberculosis, and its introduction into clinical practice, undoubtedly will increase the
quality and speed of microbiological diagnosis of tuberculosis.

Key words: medical images, image recognition, automated processing, bacterioscopic diagnosis, pul-
monary tuberculosis.
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YHUBEPCAIbHbIW UHTEP®ENC BPAYA-UCCNEAOBATENA
AnAa KOrHTMBHOWU BU3YAINTU3ALIUUA U UHTENNEKTYAINBHOIO
AHAITU3A TOMOINPA®UYECKUX AAHHbBIX B COBMELLEHHBIX PEXXMMAX

B.M. ®PANEHKO', M.B. XAYYMOB”, M.B. LLYCTOBA’

"WIMNC A.K. AlinamassiHa PAH,
yn. lNempa [Jepsoeo, 0. 4«a», c. Becbkoso, Nepecnasckuli palioH, Sipocnasckas obnacms, 152021, Poccusi
UNCA ©UL] Y PAH, npocniekm 60-nemusi Okmsbps, 0. 9, Mockea, 117312, Poccus

AHHOTauus. B cTaTbe paccmaTpuBaeTCs YHMBEPCAmnbHbIN rpadnyeckun nHTepdenc ans nogaepiKu
NCCregoBaHUn Bpaven, 3aHUMAaIOLWLMXCS U3yYEHNEM N aHanmn3oM MOBEAEHUS ME3EeHXMMarbHbIX CTBOJOBbIX
KNeToK, BBEOEHHbIX B ULIEMU3NPOBAHHbIM MO3r 1abopaToOpHOro XMBOTHOrO. MHTepdenc noagepxmBaeT
PYHKLMIO KOTHUTVMBHOWM BU3yanu3aunm 30H niTepeca B 2D- n 3D-hopmMaTax n COBMELLEHHbIN pexnm paboTbl
06paboTkn 1 BU3yanuaaumm AaHHbIX MarHUTHO-pe30HaHCHOW Tomorpadun, obecnevmBatoLLnii OAHOBPEMEH-
Hoe HabnogeHne AMHAMUKMA ULLEMUYECKOTO NMOPaXXEHUs1 MO3ra U CKOMMEHUN UMMNAHTUPOBAHHbLIX ME3EHXU-
ManbHbIX CTBOSIOBbIX KIETOK. Pexum kKOMOGMHMPOBaHHOM BM3vanusaumm pesynbtaTtoB 0bpaboTku akcnepu-
MeHTanbHbIX AaHHbIX (COBMeLaeT pesynbTaTtbl 06paboTkn cHUMKoB B T2- n SWi-pexnmax Tomorpada) mc-
nonb3yeTcs Ans U3yYeHUs BIIUAHWUS UMMNNAaHTUPOBAHHbIX CTBOMOBbIX KIIETOK Ha MPOLECC NeYEHUs nwemm-
YeCKOro nopakeHusi y nabopaTopHbIX XUMBOTHbIX. B OCHOBY npeanoXeHHOro metoga Bu3yanu3auuy nosio-
XKEeHbl BOITHOBOW anropuTMm Afis NEPBUYHOrO BblAeneHnst 3oH, metoq Canny ANst NONyYEeHUS KOHTYPOB, MO-
CTpPOEHME HEBBINYKMbIX 060o4vek Ans ux obxoga v TpuaHrynsaumsa 3engensa ans oopMmMpoBaHnsi MOBEPXHO-
cTen ¢ otBepcTuamn. NHTepdpeic no3songaeT LeneHanpaBneHHO U KayeCTBEHHO pellaTb 3ajayn Moucka,
BblOENEHNS, KOTHUTUBHOW BU3yanu3aunm 1 n3y4YeHuss CBOMCTB 0bracTen UHTepeca, B TOM YUCIe MeMnye-
CKMX MOPaXeHMn Mo3ra 1 nyTen Murpauumn TpaHCNIaHTUPOBAHHbLIX CTBOJSOBbLIX KMNeToK. [puBeaeHbl akcne-
pUMEHTanbHbIE JAaHHbIE, NOSTYYEHHbIE B AUHAMUKE Pa3BUTUSA MOPaXKeHUA Mo3ra.

KnioueBble cnoBa: o6paboTka M3obpakeHun, rpadnveckmini MHTepdEenc, MarHMTHO-pe3oHaHCcHasa To-
Morpadusi, Me3eHxnmarbHble CTBOMOBbIE KNETKU, ULLeMMYecKoe 3aboneBaHne, COBMELLIEHHBIN PEXMM.

UNIVERSAL INTERFACE OF THE DOCTOR-RESEARCHER FOR COGNITIVE VISUALIZATION AND
INTELLECTUAL ANALYSIS OF TOMOGRAPHIC DATA IN COMBINED REGIMES

V.P. FRALENKO', M.V. KHACHUMOV", M.V. SHUSTOVA

Aylamazyan Program Systems Institute of the Russian Academy of Sciences, 152021 Russia, Yaroslavl
. region, Pereslavl area, Veskovo village, Peter the First St., 4’a”
Institute for Systems Analysis, Federal Research Center “Computer Science and Control” of the Russian
Academy of Sciences, 117312 Russia, Moscow, pr. 60-letiya Oktyabrya, 9

Abstract. The article presents a universal graphical interface for supporting the research of doctors in-
volved in the study and analysis of the behavior of mesenchymal stem cells introduced into the ischemic
brain of a laboratory animal. The interface supports the function of cognitive visualization of zones of interest
in 2D- and 3D-formats and a combined mode of processing and visualization of magnetic resonance imaging
that provides simultaneous observation of the dynamics of brain ischemic damage and clusters of implanted
mesenchymal stem cells. The mode of combined visualization of experimental data processing results (com-
bines the results of image processing in the T2- and SWI-modes of the tomograph) is used to study the ef-
fect of implanted stem cells on the treatment of ischemic injury of laboratory animals. The proposed method
of visualization is based on the wave algorithm for the primary allocation of zones, the Canny method for ob-
taining contours, the construction of non-convex hulls to bypass them, and the Seidel triangulation for form-
ing surfaces with holes. The interface allows purposefully and qualitatively to solve tasks of search, selec-
tion, cognitive visualization and studying properties of interest areas, including ischemic brain lesions and
migration pathways of transplanted stem cells. Experimental data obtained in the dynamics of the develop-
ment of brain damage are presented.

Key words: image processing, graphical interface, magnetic resonance imaging, mesenchymal stem
cells, ischemic disease, combined mode.
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METOA U HEYETKASI MOOEJb OLEHKU AWHAMUKN PA3BUTUA KPUTUYECKOW
MWWEMUN HWXKXHNX KOHEYHOCTEN

A.B. BbIKOB', H.A. KOPEHEBCKUW', C.H. POOVOHOBA', E.B. LIbIMBAN™

@rb0Y BO «HOz0-3anadHbili 2ocydapcmeeHHbIl yHU8epcumemy,
50 nem OKmFI5pFI yn., 8. 94, KprK Kypckasi 06n., 305040, Poccus
"Orey «3 LleHmparnbHbIl 80€HHbIU KIUHUYECKUU 2ocrumarib um. A. A BuwHesckoeo», n. Hoesitll, 0. 1, 2o-
podckol okpye KpacHozopck, Mockoeckasi obrniacmb, 143420, Poccus, e-mail: kstu-bmi@yandex.ru

AHHOTaumsA. B paboTe paccmaTtpuBatoTca BONPOCH! MOBbILLEHUSA KavyecTBa BeAEHUSA MauneHToB C Kpu-
TUYECKOWN ULLIEMMEN HWKHNX KOHEYHOCTEN 3a CYET MUCMOoMNb3oBaHUS MaTeMaTUdeckux mogernen nporHo3npo-
BaHWSA HanpaBneHUs N AMHAMWKMA Pa3BUTUSI UCCIELYEMON NaTomNormm.

Pes3ynbTaTthl nccnegoBaHnii OCHOBLIBAKOTCS Ha LecTuneTHeM HabnogeHun 3a 400 naumeHTamm ¢ Xpo-
HUYECKMMU ODNUTEPMPYHOLLMMN 3a00NeBaHUAMN apTepUn HUXKHUX KOHEYHOCTEW, BKIOYasi KPUTUYECKYHD
ULLIEMUIO HWXKHUX KOHEYHOCTEN, NepexosLlyto B raHrpeHy. B kadecTBe matemartuyeckoro annapata Obina
BblDpaHa MeTofonorMs cuHTe3a rmbpuaHbiX HeYeTKUX peluarwmux npasun, paspabotaHHaa B HOro-
3anagHoOM yHMBepcuTeTe M OoNpobOBaHHas Ha PeLUeHUN pasnUYHbIX MEOUMUMHCKMX 3adady C aHanorm4yHon
CTPYKTYPOW AaHHbIX.

B xoge passegoyHoro aHanm3a 6bio 0TobpaHo BoceMb MH(POPMATHBHBIX NMPU3HAKOB, B NPOCTPaHCTBE
KOTOPbIX ONPEAEeneHo TpU Kracca COCTOSHUIM MauUEHTOB: MOMOXUTENbHAA AMHAMUKA; CTabubHOE COCTOS-
HWe; oTpuuaTenbHasa AMHaMUKa.

[ns BblAeNeHMs aTUX KIacCoB COCTOSIHMI Oblna nosfy4YyeHa HeyeTkas NporHocTudeckas mogens ¢ 6aso-
BbIMW 3fIEMEHTaMM B BUAE COOTBETCTBYIOLLUNX (PYHKLNA NPUHAONEXHOCTMW.

B xope matemaTuU4eckoro MOAENMpPOBaHUA N CTAaTUCTUYECKUX UCMBbITAHUN Ha KOHTPOMbHbIX penpeseH-
TaTuBHbIX Bbl6OpKax ObINO NokasaHo, YTO YBEPEHHOCTb B MPaBUIIbHOM MPOrHO3MPOBAHUM MO BCEM Kraccam
COCTOSsIHMI NpeBbIlWaeT BenuymHy 0,85.

KnroueBble cnoBa: nwemuyeckne 3aboneBaHus, HWKHNE KOHEYHOCTU, HEeYeTK1e peluarowne npasuna,
MaTemaTmyeckme Moaenw.

THE METHOD AND FUZZY MODEL OF ASSESSMENT OF DYNAMICS OF DEVELOPMENT
OF CRITICAL ISCHEMIA OF LOWER EXTREMITIES

A.V. BYKOV', N.A. KORENEVSKII', S.N. RODIONOVA’, E.V. TSYMBAL"

"South-Western State University, 50years Oktyabrya St., 94, Kursk, Kursk region, 305040, Russia
"3 Central military clinical hospital named after A. A. V/shnevsky, v. New, house 1, Krasnogorsk city district,
Moscow region, 143420, Russia, e-mail: kstu- bm/@yandex ru

Abstract. The paper deals with the issues of improving the quality of management of patients with criti-
cal lower limb ischemia through the use of mathematical models of predicting the direction and dynamics of
the pathology under study.

The results of the study are based on a six-year follow-up of 400 patients with chronic obliterating dis-
eases of the lower limb arteries, including critical lower limb ischemia, passing into gangrene. The methodol-
ogy of synthesis of hybrid fuzzy decision rules, developed at the Southwest University and tested on the so-
lution of various medical problems with a similar data structure, was chosen as a mathematical apparatus.

During the exploratory analysis, eight informative features were selected, in the space of which three
classes of patients ' States were determined: positive dynamics; stable state; negative dynamics.

To distinguish these classes of States, a fuzzy predictive model with the basic elements in the form of
the corresponding membership functions was obtained.

In the course of mathematical modeling and statistical tests on control representative samples it was
shown that the confidence in the correct prediction for all classes of States exceeds the value of 0.85.

Key words: ischemic diseases, lower limbs, fuzzy decision rules, mathematical models.
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NUCNOJNb30BAHUE HEMPO3MYNATOPOB B MEAULIMHE U NCUXO®U3UONOIrnun
H.A. ®YOWH', B.E. AKYHUH ', B.B. MONYXWH ™, C.B. TPUTOPLEBA™~

‘®r60Y HY HUM HopmanbHoli gpusuonozuu um. 1.K. AHoxuHa, yn. banmudckas, 0. 8, 2. Mockea, 125315,
Poccus
@rb0Y BO « ToribsmmuHcKuli 20cydapCmeeHHbIU yHUsepcumemy,
yn. benopycckas, 0. 14, 2. Tonbssimmu, Camapckasi 0bs., 445020, Poccusi
“@©re0y Brio «Camapckull 2ocydapcmeeHHbIl yHusepcumem, yi. AK. I'laenoea 0. 1, 2. Camapa, 443011,
Poccus
000 «Kb “ACCA”», yn. QHepeemukos, 0. 22, ogpuc 706, e. Cypaym, XMAO-Hepa, 628412, Poccus

AHHOTaumA. Ha cerogHst 3agada CUCTEMHOIO CMHTEe3a (OTbICKaHWE MapameTpoB Mopsiaka — rnaBHen-
LWMX OUarHOCTUYECKUX MPU3HaKoB B MeguuUmHe) ocTaeTcsl HedhopmanmnaoBaHHOW 1 HepelueHHon. OgHako, B
80-x rr. XX-ro Beka Oblnn OTKPbITbI HOBbIE anropuTMbl 00y4YEHUSA HEMPO3MYNATOPOB U Helipo-OBM B Lenom,
KOTOpble CyLLIECTBEHHO YCKOPMIN NPOLECC HAaCTPOWMKN MCKYCCTBEHHbIX HenpoceTel. B HacTosiwem cooblue-
HUM BBOOATCA [Ba HOBbIX MpuHUuNa pabotbl HeMpo-OBM B Buae MHOrokpaTHbIX peBepbepalmii, noBTope-
HWUIA HacTpourkn Henmpo-OBM, n 3agaHns xaoTUYECKNX BECOB Wj, OUArHOCTUYECKUX MPU3HAKOB HENPOIMYNS-
TOPOB. OTW NPUHLUUMBI PE3KO U3MEHAIOT BO3MOXHOCTU paboTbl HEMPOCETN B OUArHOCTUKE pasnuyni BblOo-
pOK NapamMeTpoB romeocTtasa Yenoseka Ha Cesepe PO, koraa BbIOOpKM CTAaTUCTUYECKM HE pa3nuyaloTca Ans
pasnMyHbIX FOMeoCcTa3oB. BBegeHne aTux NPUHLMNOB PE3KOo MOBbILLAET BO3MOXHOCTU HEWpo-OBM B knuHu-
yeckon meguumHe n dmsmonoruun. lNpeactaBneHbl XxapakTepHble NpUMepsbl U3 0bnactu husmonornm Yenose-
ka (Ha npyMepe LUMPOTHbIX NEPEMELLEHNI LLKONbHMKOB C CEBepa Ha tor n obpaTtHo). Micnonb3oBaHne Hewn-
PO3MyNATOPOB B pexmme GUHapHOM KnaccudukaLmm npy peanusalm aTux AByX NpuHUMNoB (c peepbepa-
LMen N XxaoCcoM HayarbHbIX BECOB W, ANArHOCTUYECKNX NPU3HAKOB X;) obecnevnBaeT peLleHre 3agaym cuc-
TEMHOro CMHTE3a — OTbICKaHWe NapaMeTpoB nopsiaka x;* n3 Bcex X; (i=1,2,...,m) , T.e. nepexoq oT pa3mepHo-
CTM m (4ncrna m 3TUX ONarHOCTUYECKUX NMPU3HAKOB X;) K umcny n (n<<m). Cenvac B meguumHe Bce 6asmpy-
€TCs1 Ha CTOXacTuke (4To OLWMBOYHO), a peLleHne 3agayun ngeHTndrkauum napameTpoB nopsaka (CUCTEMHO-
ro cuHTe3a) He hOpManM3oBaHO He TOMNbKO B MEAULMHE, HO U B OMONOrMn B LIEMOM.

KnroueBble cnoBa: peeepbepauum, xaoc napameTpoB, CUCTEMHbIN CUHTE3, HEMPOHHbIN KOMMBIOTEP.

THE USE OF NEURONAL EMULATORS IN MEDICINE AND PSYCHOPHYSIOLOGY
N.A. FUDIN, V.E. YAKUNIN™, V.V. POLUHIN™, S.V. GRIGORIEVA™~

"FSBEI Sl Research Institute of Normal Physiology named after P.K. Anokhin,
8, Baltiyskaya St., Moscow, 125315, Russia
“FSBEI HE Toliatty State University, 14, Belorusskaya St.,, Toliatty, Samara region, 445020, Russia
.. FSBEI HPE Samara State Un:vers:ty, 1, Ac. Paviov St., Samara, 443011, Russia
"LLC «CB “ASSA”», 22, Energetikov St., office 706, Surgut, HMAO-Ugra, 628412, Russia

Abstract. At the moment, the task of system synthesis has no solution and formalization (search for or-
der parameters - the main diagnostic features in medicine). However, in the 1980 of the 20th century, new
algorithms for learning neural emulators and a neural computer were discovered. These discoveries signifi-
cantly accelerated the process of setting up artificial neural networks. In this article, two new principles of the
work of neural computer are introduced in the form of multiple reverberations, repetitions of setting up a
neural computer, and setting chaotic weights w;, of diagnostic signs of neural emulators. These principles
dramatically change the possibilities for the operation of the neural network in diagnosing differences in the
sampling of parameters of human homeostasis in the Russian North (samples are not statistically different
for different homeostasis). In addition, the introduction of these principles dramatically improves the capabili-
ties of neural computer in clinical medicine and physiology. The report presents typical examples from the
field of human physiology (on the example of latitudinal movements of pupils from north to south and back).
The use of neural emulators in the binary classification mode in the implementation of these two principles
(reverberation and chaos of the initial weights w;, of diagnostic features x;) provides a solution to the problem
of system synthesis - search for order parameters x; * from all x; (i = 1,2, ..., m), i.e. transition from the di-
mension m (the number m of these diagnostic features x;) to the number n (n << m). Now medicine is based
on stochastics (this is a mistake). Also, the solution of the task of identifying order parameters (system syn-
thesis) is not formalized not only in medicine, but also in biology in general.

Key words: reverberation, chaos of parameters, systemic synthesis, neural computer.
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MPUHLMM HEONMPEAENEHHOCTU BUOCUCTEM B OPIFAHU3ALIMWN OBVKEHWN
B.B. MONYXWVH’, B.E. AKYHUH, O.E. ®UNTATOBA , C.B. TPUrOPbEBA™

@rb0Y BlO «Camapckuli 2ocydapcmeeHHbIlU yHuUsepcumem,
yn. Ak. lMaenosa, 9. 1, 2. Camapa, 443011, Poccus
"®re0Y BO « TOﬂbFImmUHCKUU 2ocydapcmeeHHbili yHugepcumemy,
yn. benopycckas, 0. 14, 2. Tonbsmmu, Camapckasi 0611., 445020, Poccusi
000 «KB “ACCA™, yn. QHepeemukos, 0.22, ogh. 706, 2. Cypaym, XMAO- -HOepa, 628412, Poccus

AHHoTauums. [leTanbHoe nsyyerue runotessl H.A. BepHwTenHa «o NnoBTopeHuy 6e3 NoBTOPEHUI» Npu-
BOAMT K adhpekTy EcbkoBa-3mH4YeHko. B aToM adpdpekte HabnogaeTca HenpepbIBHOE U XaoTU4eckoe usme-
HeHne cTaTUcTu4ecknx pyHKUMI pacnpegeneHun f(x) BeIGOPOK Tpemoporpamm, nonyyYyaemMblx OT OAHOrO MC-
NbITYyeMOoro B HEU3MEHHOM rOMeOCTa3e B peXxume HernpepbiBHbIX MOBTOPEHWU peructpaumid. Npn sTom mar-
pyLLbl NApHbIX CPaBHEHUI BbIOOPOK Takmx (AKOObI 0OA4MHAKOBbLIX) TPEMOpPOrpamMm nokasbiBatoT He Gonee 4-5%
COBMafEeHuNsl Nap CpaBHEHUS!, @ BO3MOXHOCTb MOMyYeHust Moapsa ABYX OAMHAKOBbIX BbIOOPOK HE MpeBbILLa-
eT BeposATHOCTb p<0,01 (M MeHee, B 3aBUCUMOCTM OT MCMbITYyeMoro). B aTon cBs3au npegnaraetcst aHanor
npvHUuNa HeonpegeneHHocTn enseHbepra (M3 KBAHTOBOWM MEXaHMKK), B KOTOPOM HaKMagblBalOTCSA OrpaHu-
YeHMs Ha COMpsPKEeHHble koopauHaThl (y Hac 3TO peanbHasd KoopauHaTta X4(f) — NONOXeHne KOHEYHOCTU Mo
OTHOLLIEHMIO K OaT4uKy U ee CKOpPOCTb X(f)=dx/dt). BBoguTCA MOHATME KBasuaTTpakTopa W npencraBrieHa
OLleHKa COCTOSIHUS UCTbITYEMbIX (C XopoLuen ru3n4eckon NOAroTOBKOM), KOTOPLIM NpeanaraeTcs ctaHaapT-
Has (puandeckas Harpyska (rpy3 F=3H Ha ucnbiTyemylo KOHeYHOCTb). [NokasblBaeTca pasnuyHas peakums
UCMbITYEMbIX Ha 3TO CTaHAApPTHOEe BO3AENCTBME B BMAE Pa3fUYHbIX pa3MepoB KBa3mMaTTPaKTOPOB AN BCeX
15-T1 cepuin (No 15 NOBTOPOB perucTpauun TpemMoporpaMmm) UCMbITaHUIA ONs KaXO4oro COCTOAHUS UCTbITYe-
MOrO (T.e. B KaXXOOW Cepum paccyUTbIBaANoOCh U ycpeaHanocb 225 KBasnaTTpakTopoB AS1S PermcTpupyemMbix
Tpemoporpamm y Kaxagoro ucnbiTyemoro). BeBogutcs noHaTne HeonpegeneHHoOCTU 2-ro Tuna Afis CrOoXHbIX
Buocuctem (complexity).

KniouyeBble cnoBa: Tpemop, KBa3uaTTpakTop, HeonpegeneHHocTb 2-ro Tuna, addekt EcbkoBa-
3MHYEHKO.

PRINCIPLE OF UNCERTAINTY OF BIOSYSTEMS IN ORGANIZATION OF MOVEMENTS
V.V. POLUHIN', V.E. YAKUNIN", O.E. FILATOVA™, S.V. GRIGORIEVA™

"FSBEI HPE Samara State University, 1, Ac. Pavilov St., Samara, 443011, Russia
FSBEI HE Toliatty State University, 14, Belorusskaya St., Tol/atty, Samara region, 445020, Russia
'LLC «CB “ASSA”», 22, Energet/kov St., office 706, Surgut HMAO-Ugra, 628412, Russia

Abstract. A detailed study of the hypothesis of N.A. Bernstein about "repetition without repetition" leads
to the Eskov-Zinchenko effect. In this effect, there is a continuous and chaotic change in the statistical distri-
butions functions of the f (x) of samples of tremorograms (TMG) obtained from one subject in constant ho-
meostasis in the regime of continuous repeats of TMG registrations. In this case, matrices of pairwise com-
parisons of samples of such (conditionally identical) TMG show no more than 4-5% of coincidence of com-
parison pairs, and the possibility of obtaining two identical samples of TMG in succession does not exceed
the probability p <0.01 (and less, depending on the subject). Consequently, an analogue of the Heisenberg
uncertainty principle (from quantum mechanics) is proposed, in which constraints on conjugate coordinates
are imposed (in our case, this is the real coordinate x; (t) - the position of the limb with respect to the sensor
and its speed x, (t) = dx4 / dt ). The notion of a quasi-attractor is introduced, and an assessment of the condi-
tion of the subjects (good physical training) is presented, which suggests a standard physical load (load F =
3N for test extremity). A different reaction of the subjects to this standard effect is demonstrated in the form
of different sizes of quasi-attractors for all 15 series (15 replays of TMG registration) for each condition of the
subject (i.e., 225 quasi-attractors for the recorded tremorograms for each subject were calculated and aver-
aged in each series). The concept of type 2 uncertainty for complex biosystems is introduced (complexity,

according to I.R. Prigogine).
Key words: tremor, quasi-attractor, type 2 uncertainty, the Eskov-Zinchenko effect.
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OUHAMUKA BUOMOTEHLMANOB MbILUL, MPU PA3NMUYHBIX CTATUMECKUX HATPY3KAX
O.E. ®UNATOBA, A.H. MHIOWKWNH", A.E. BAXXEHOBA', C.B. TPUrTOPbLEBA’

‘000 «Kb ‘ACCA”», OHepaemukos, 0. 22, ogpuc 706, 2. Cypeym, XMAO-Hepa, 628412, Poccus
@rBOY B0 «Camapckuli 2ocyGapcmeeHHbIl yHU8epcumemsy,
yn. Ak. lNaeroea, 8. 1, 2. Camapa, 443011, Poccus

AHHoTauus. Cenvac yxe gokasaHa CTaTuCTUyeckas HeyCTOMYMBOCTb NapamMeTpoB BbIGOPOK TPEMOPO-
rpamMmm ang noboro McnbiTyemMoro B HEM3MeHHOM romeocrtase. MayyeHme ocobeHHoCTel opraHm3aumm Ten-
nYHrpamMm 1 Tpemoporpamm B pamkax runotesbl H.A. BepHwTeriHa o «noBTOpeHun 6e3 NoBTOPEeHUN» npu-
BOANT K 3cbdekTy EcbkoBa-3MHYEHKO. B 9TOM criydyae OTCyTCTBYET CTaTucTMyeckas yCTOMUYMBOCTb ANs noa-
PS4 nony4vaembix BbIOOPOK NapaMeTpoB MoObIX OBWXKEHWUN, T.e. cTaTucTMdeckue yHKUmm f(x) He coBnaga-
10T, fi(x)#f+1(X;) C BepoaTHOCTbIO p=0.97. BosHukaeT 6asoBas npobnema u3nonornm OBMXEHUA: KakoBbl
MEXaHN3Mbl TAKOW CTOXaCTUYECKOW HEYCTONYMBOCTM? B paboTe gaeTcs HEKOTOPLIN OTBET Ha 3TOT BOMPOC B
pamkax aHanusa napameTpoB 3MEKTPOMUOrpamMM MbiLlL, HaxXOAsLWMXCA B HEU3MEHHOM CTaTUYECKOM YyCu-
nnn. [lokasaHa cTaTucTMdeckass HeyCTOMYMBOCTb M drekTpomMuorpamm B pamkax addekta EcbkoBa-
3nHYeHko. Mpu aTom 6a30BOM MOOENbI0 CTAaTUYECKOro COCTOSHMSA TPYNMbl MbILWL, SABRSIeTCA Tenepb He COo-
XpaHeHue f(x;), a HEM3MEeHHOCTb NapamMeTpOB KBa3naTTPakTOpoOB afnekTpomunorpamMm. B atom cnydvae B aBy-
MepHOM ha30BOM MPOCTPAHCTBE COCTOsIHMI BekTopa X(t)=(Xy, xz)T, roe X; — BenuumMHa GuonTeHumanos
MbILLL, (3n1eKTpoMuorpamma), a x,=dx/df — BexTop ha3oBOW KOOpAMHATLI, PETMCTPUPYEMBIE MApaMeTpbl KBa-
3maTTpakTopoB. [peanaraeTca MHOW NOAXOA B MOAENMPOBaHUU NpoLiecca U3MEHEHNsI FTOMeocTasa HepPBHO-
MbILLEYHOW CUCTEMbI, KOrda nnowaam n obbembl KBAa3MaTTPakTOPOB KPaTHO M3MEHSATCA (Mnv OBUraroTCcs)
B (pa30BOM NPOCTPAHCTBE COCTOSIHUMI, YTO B pamMKax CTOXaCTUKU 3aperucTpupoBaTb HEBO3MOXHO.

KnroueBble cnoBa: xaoc, anekrpomuorpamma, addekt EcbkoBa-3MHYEHKO.

THE DYNAMICS OF MUSCLES BIOPOTENTIALS UNDER VARIOUS STATIC LOADS
O.E. FILATOVA', A.N. INIUSKIN™, A.E. BASHENOVA', S.V. GRIGORIEVA’

*LLQ «CB “ASSA”», 22, Energetikov St., office 706, Surgut, HMAO-Ugra, 628412, Russia
FSBEI HPE Samara State University, 1, Ac. Pavlov St., Samara, 443011, Russia

Abstract. Now, statistical instability of parameters of samples of tremorograms for any subject in con-
stant homeostasis has been proved. The study of the peculiarities of the organization of tappingograms and
tremorograms within the framework of the hypothesis of N.A. Bernstein about «repetition without repetition»
leads to the Eskov-Zinchenko effect. In this case there is no statistical stability for the successively obtained
samples of the parameters of any motions, i.e. the statistical functions f (x) do not coincide, f; (x) # f+ 1 (x)
with probability p=0.97. The basic problem of the physiology of motions arises: what are the mechanisms of
such a stochastic instability? The article gives some answer to this question in the framework of the analysis
of the parameters of the electromyograms of muscles in an unchanged static force. The statistical instability
of electromyograms in the framework of the Eskov-Zinchenko effect is proved. In this case, the basic model
of the static state of the muscle group is now not the preservation of f (x;), but the invariance of the parame-
ters of quasi-attractors of electroencephalograms. In this case, in the two-dimensional phase space of the
states of the vector x () = (x4, x2) |, where x;is the bipotential value of the muscles (electromyogram), and x.
= dx;/ dt is the phase coordinate vector, the recorded parameters of QA. An another approach is proposed in
modeling the process of changing the homeostasis of the neuromuscular system, when the areas and vo-
lumes of quasi-attractors vary (or move) in the phase space of states. According to stochastics methods
such changing is not registered.

Key words: chaos, electromyogram, the Eskov-Zinchenko effect.
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XAOC HEUPOCETEN MO3IA — OCHOBbI EFO 3BPUCTUYECKON OEATENBHOCTU
B.M. ECbKOB', B.A. XPOMYLWMH", B.®. MATUH ", B.B. ECbKOB’

‘000 «K5 “ACCA”», yrn. QHepeemukos, 0. 22, ogpuc 706, 2. Cypaym, XMAO-HOzpa, 628412, Poccus
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AHHoTauma. Obeyxaatotcst 6a3oBble NPUHLMILI paboThl HEMpoceTel Mo3ra, obecnevmBaroLLme ero aB-

PUCTUYECKYIO OeATeNIbHOCTb. lNokaszaHo, 4TO Hapaay C ocobbiMu cBOMCTBaMU HeVIDOHOB (CBS'-ISVI HeﬂpOHOB,
noporosbie CBOWCTBA U T.LI,.) pearnbHble N NCKYCCTBEHHbIE HeVIpOCGTM obnapatort elle OByMA 0cobbIMK CBOK-
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CTBaMW: MHOroKpaTHble peBepbepaLun B aKkTUBHOCTU HeMpoceTen U UX XaoTuyeckas AvHamuka Guoanek-
TPUYECKOWN aKTUBHOCTWM B BMAE dneKkTpoaHuedanorpamm. BeegeHne aTux AByX CBOWCTB PE3KO U3MEHSET
CBOWCTBa HeVpoaMynaTopoB. Mosr Yyenoseka npu 3TomM cnocobeH AeMOHCTPUPOBAaTL IBPUCTUYECKYIO Aes-
TeNbHOCTb. HerpoamynaTopbl C 3TUMW CBOMCTBAMWM peLlaloT 3a4ayM CUCTEMHOrO CUHTEsa, T.e. HaxoasaT
rmaBHble AMarHOCTUYECKNe NPU3Haku (NapameTpbl Nopsaka) cpeau MHormx. B aTom cnydvae ysenuunsaetcs
pa3mMepHOCTb )a30BOro NPOCTPAHCTBA COCTOSHWI, T.€. Mbl NEPEXOAMM OT Pa3MepHOCTN M K n, rae n << m.
Mpu aTOM, yCTpaHseTCs U HeonpeaeneHHocTb 1-ro TMna B MeauumHe.
KniouyeBble cnoBa: pesepbepaunm, Xxaoc napameTpoB, KBa3naTTPaKTOPbl, CACTEMHbIA CUHTES.

CHAOS OF THE BRAIN NEURAL NETWORKS - THE BASIS OF ITS HEURISTIC ACTIVITY
V.M. ESKOV', V.A. KHROMUSHIN", V.F. PIATIN"", V.V. ESKOV

‘LLC «CB “ASSA”», Russia, 628412, HMAO-Ugra, Surgut, 22 Energetikov St., office 706.
FSBEI HE “Tula State University”, Russia, 300012, Tula, Lenin Avenue, 92.
FSBEI HE “Samara State Medical University”, Russia, 443099, city of Samara,89 Chapaevskaya St.

Abstract. The basic principles of the work of neural networks of the brain that provide its heuristic activi-
ty are discussed. It is shown that real and artificial neural networks have special properties of neurons: both
neuron connections, threshold properties, and multiple reverberations in the activity of neural networks and
their chaotic dynamics of bioelectric activity in the form of electroencephalograms. Reverb and chaos dra-
matically change the properties of neural emulators. At the same time, the human brain demonstrates heu-
ristic activity. Neural emulators with these properties solve the problems of system synthesis, i.e. find the
main diagnostic features (order parameters) among many. In this case, the dimensionality of the phase
space of states increases, i.e. we have a transition from dimension m to n, where n << m. At the same time,
it is eliminated type 1 ambiguity in medicine.

Key words: reverberation, chaos of parameters, quasi-attractors, systemic synthesis.
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OPIAHM30BAHHbIN XAOC B HEMPOCETAX MO3rA. MPUYUHBI XAOCA B ABMKEHUAX
YENOBEKA

B.M. ECbKOB', H.A. ®YOVH ", O.E. ®UNATOBA

BY BO XMAO-Hepbi «Cypaymckul 2ocydapcmeeHHbIl yHU8epcumemy,
np-m. JleHuHa, 0. 1, 2. Cypaym, XaHmbi-MaH+cutickuli AemoHoMHbIU okpye - FOepa AO, 628400, Poccusi
YyupexodeHue Poccutickol akademuu MeOuUUUHCKUX Hayk Hay4Ho-uccriedogsamernbCKo2o uHcmumyma
HopmaribHoU ¢pusuonoauu um. 1. K. AHoxuHa PAMH, yn. Moxoeas, 8. 11, cmp. 4, Mockea, 125009, Poccusi

AHHOTaumA. B ctatbe 06bACHEHbI MeXaHN3Mbl (PYHKLIMOHMPOBAHUS HEMPOHOB, Y4aCTBYIOLLMX B NPOU3-
BOJSIbHbIX HEMOBTOPSIOLLMXCA OBUKEHUSIX, T.€. nepmoanyeckn paboTtatolmx HeripoHoB. OnpeaeneHa Hu3kas
3(PPEKTMBHOCTb CTOXaCTUYECKOrO NOAXOo4a U LienecoobpasHOCTb pacdeTa napamMeTpoB KBa3WaTTPakTOpPOB
no pearnbHON KoopauHaTte X;(t) n ee ckopocTn x,=dx/df.

OnpepneneHa uenb pabomabl, Kak AEMOHCTPaUMS U3MEHEHUI MapaMeTpoB Xaoca B pamkax Teopuu
Xaoca n camoopraHusaumu.

Mamepuanbi u MemodbI uccnedoeaHusi. VIay4anucb aMninTygHO-4acTOTHbIE XapaKTEPUCTUKK, aBTO-
KOppensauMoHHble (DYHKLNW OBWKEHWUS] BEKTOPA COCTOSAHMS CUCTEMbI B (ha30BOM MPOCTPAHCTBE COCTOSIHUM,
OVHaMVKy KBa3naTTPakTOpPOB M3-3a HEMPEPbLIBHOW 3BOMOLMM OpraHu3ma, Kak CMCTeMbl TpeTbero tuna. Uc-
NoNb30BanNMCb TOKOBUXPEBbIE AATUYNKN ABUXEHNSA C perncrpaumen TpemorpaMmm, MMorpamMm.

Pe3ynbmambi u ux o6cyx0eHue — Ha ba3oBOW NIOCKOCTU ANA Tpemopa nosydeHbl obnactu kBasunar-
TpPaKTOpoB S=Ax;% Ax,. [lokazaHO CyLleCTBEHHOE U3MEHEHUE UX Pa3MepoB NpU NPOU3BOSIbHOM MpULEnuBa-
HUW. [Ina Myorpamm nomnyyYeHbl TpU Buaa KBasvaTTpakTopoB (1/4 ycunud, makcumansHoe ycunue, yaepxa-
Hue makcumyma cnycts 30 cekyHA OT Hayarna perncrpauun).

3aknroveHue. OpraHv3aunsi MbILLEYHOTO ABMKEHNS OCYLLIECTBNSETCA XaOTUYECKN, HO B paMKax KBasu-
aTTpaKkTOpOB, pa3Mepbl KOTOPbIX KOPPENMPYIOT CO CTEMEHbI MPOU3BOSbHBLIX YNPaBMASIOLWNX BO3OEACTBUN.
lMokazaHa HeobGXOOUMOCTb UCMOMb30BaHMA METOLOB TEOPUM Xaoca M CaMoopraHu3aumvM B BuAe pacdeta
napameTpoB KBa3naTTPaKTOPOB.

KniouyeBble cnoBa: kBa3uaTTpakTopbl, (ha3oBoe MPOCTPAHCTBO COCTOSHWIA, MUOrpPaMMbl, TpeMorpam-
Mbl, TEOPUSA Xaoca ¥ caMoopraHn3aLuu.
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DYNAMICS OF COMPLEX BIOSYSTEMS: AN ORGANIZED CHAOS IN NEURAL NETWORKS OF THE
BRAIN CAUSES THE CHAOS IN HUMAN MOVEMENTS

V.M. ESKOV', N.A. FUDIN’, O.E. FILATOVA~

*Surgut State University, Lenin Ave., 1, Surgut, Khanty-Mansiysk Autonomous Okrug - Yugra AO, 628400,
Russia
Establishment of the Russian Academy of Medical Sciences of the Scientific Research P.K.Anokhin Institute
of Normal Physiology, Mokhovaya St., 11, buil. 4, Moscow, 125009, Russia

Abstract. The article explains the mechanisms of functioning of neurons involved in random, non-
repeating movements, i.e. intermittent neurons. Low efficiency of the stochastic approach and the feasibility
of calculating the parameters of quasi-attractors on the real coordinate x,(f) and its velocity x,=dx,/dt is de-
termined.

The research purpose is to demonstrate the changes of parameters of chaos in the framework of the
theory of chaos and self-organization.

Material and methods. The amplitude-frequency characteristics, the autocorrelation functions of the
motion state vector of the system in the phase state space, the dynamics of quasi-attractors of the conti-
nuous evolution of the organism, as a system of the third type were studied. The eddy-current sensors of
motion with the registration of tremograms, myograms were used.

Results. On the phase plane for tremor there are the areas of quasi-attractors s=Ax;x Ax,. A significant
change in their dimensions at an arbitrary aiming was revealed. In the myograms there are three types of
quasi-attractors (1/4 efforts, maximum force, maximum retention after 30 seconds from start of registration).

Conclusion. The organization of muscle movement is chaotic, but within the framework of quasi-
attractors, whose sizes correlate with the degree of arbitrary controlled impacts. The necessity of use of me-
thods of the theory of chaos and self-organization in the calculating forms of the parameters of quasi-
attractors is demonstrated.

Key words: quasi-attractors, phase space of states, myograms, tremorograms, the theory of chaos and
self-organization.
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OLIEHKA CTEMEHW TAXXECTWU FTAHIMPEHbI HIKHUX KOHEYHOCTEW
HA OCHOBE HEYETKMX MATEMATUYECKUX MOLOEJEN

C.A. MAPXOMEHKO', T.\1. CYBBOTUHA", E.A. BOMLIOBA™, .1. XPUMNHA™, E.B. LIbIMBAIT

@OrBY «3 LleHmparsibHbili 80eHHbIU KITUHUYECKUU eocriumarib um. A.A. BuuwHesckozoy,
yn. Hoeslili nocenok, cmp. 1, noc. Hoeklli — 2ocnumaris, /o ApxaHeernbckoe, KpacHo2opckul p-H,
. Mockosckas 06r1., 143420, Poccus
@rb0Y BO Tynbckuli 2ocydapcmeeHHbIlU yHUgsepcumem, MeQUUUHCKUU UuHcmumym,
yn. bonduna, 128, Tyna, 300028, Poccusi
®IrB0Y BO «HOzo-3anadHsili eocydapcmeeHHbIl yHUsepcumemsy,
yn. 50 nem Okmsbps, 94, Kypck, 305040, Poccus, e-mail: kstu-bmi@yandex.ru

AHHOTaumA. Llenbio nccnenosaHns SBNsSeTCS ynyylleHne KayecTsa NpYHUMaeMbIX peLleHnii B 3agade
OLIEHKM CTeMNeHW TSXKEeCTU raHrPeHbl HUXKHUX KOHEYHOCTEN 3a CYET UCMONb30BaHWsA agekBaTHOroO MaTtemMaTu-
4yecKkoro anmnaparta U ONTMManbHOro coctaBa MHEOPMAaTMBHBLIX MPU3HAKOB XapakTepusyoLMX pasfuyHble
NposiBNeHus xusHegeaTenbHocTh. OGBbEeKTOM NCCnefoBaHnsa ABNSAIOTCHA NaUMEHTbl C Pas3NUYHOW CTeneHbio
TSXKECTU TeYEHUs raHrpeHbl HKHUX KOHeYHOCTeW. Pe3ynbTaThl, Npeanaraemble B JaHHOW paboTe, OCHOBbI-
BaloTCs Ha wectunetHeMm (¢ 2011 roga) HabmogeHun 3a 400 6onbHbIMK B Bo3dpacTe ot 30 o 85 net ¢ xpo-
HUYeCKMMY 0BnUTepupyoLWNMN 3a00NeBaHNAMN apTePUA HKHUX KOHEYHOCTEW, Y YacTu KOTOPbIX Habmio-
Aanncb pasnuyHble CTagum raHrpeHbl HUXHUX KOHEYHOCTEN, BNIOTb A0 KPUTUYECKOW cutyaumm, TpebytoLen
amnyTaumm HWKHUX KOHEYHOCTEN.

B xoae npoeefeHus nccnefosaHMin NO NOMYYEHUI0 MOAENEN OLEHKM CTENEHWN TSXXECTU raHrpPeHbl HUK-
HMX KOHEeYHOCTew Obin BbibpaH MaTeMaTuyeckuii annapart UccneaoBaHns — MeToA CUHTe3a rMOPUAHbIX He-
YeTKMX peLuaroLmX npaBuil B COY4ETaHNM C Teopren N3MepeHnss naTeHTHbIX NepeMeHHbIX ¢ mogenbto [, Pa-
wa. C ncnonb3oBaHneM BbIGpaHHOrO MaTeMaTU4Yeckoro annapara 6binu nonyyYeHbl MatemaTuyeckme moae-
N OLEHKN CTEMEHN TSXKECTU raHrpeHbl HUXKHUX KOHEYHOCTEN B BUAE HEMPEPbIBHOW HEYETKOW NepemMeHHOM
(wkanbl) 1 B BUAE OYHKUMA NPUHAANEXHOCTU K YETbIPEM KraccaM XapakTepusylowmM obbem HekpoTuye-
CKOro nopaxeHus ctonbl. B pesynbtate matemMaTtnyeckoro MOAENMPOBaHNSA U CTaTUCTUYECKUX UCTbITAHWIA
ObINO MoKa3aHo, YTO MO BCEM KfaccaM COCTOSIHMIM AMarHoCTUYeckas YyBCTBUTENbHOCTb, CNELUMOUYHOCTL 1
adeKkTmBHOCTb He Huxe 0,86, YTO NO3BONSAET PeKOMeHAOoBaTb MONyYEeHHbIE MOAENU K UCMONb3OBaHWIO B
npakTuyeckon meamumnHe. OpneHTUPYACh Ha BbigensieMble KIacChbl CTENEHN THKECTU LienecoobpasHo B Bbl-
Bupaemble cxeMbl Nle4eHnss BBOOUTb COOTBETCTBYIOLLME KOHTPAreHTHble MeAUKaMeHTO3HbIe COCTaBnsoLLme
aHTMarperaHTbl (Knonuaorpens), cynoaekcus, HU3KOMOMEKYNAPHble renapuHbl, aHTUarperaHTbl + HU3KOMO-
NeKkynspHble renapuHbl + CONKOCEPUIT, YTO NO3BOMSAET CHU3UTL KONMYECTBO amnyTaLni Mpu raHrpeHe HuK-
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HUX KOHeYHocTen Ha 65 % n onsa 80% 6GonbHbIX 06ecneYnTb coLmanbHy aganTaumio C BbIMONTHEHUEM Xe-
naeMbIX PYHKUWUNA.

MonyyeHHble MaTeMaTuyeckue modenu crnegyet MCNOMb30BaTb B MEAULIMHCKOW MpPaKTUKE COCYAMCTbIX
XVPYProB M aHrMomoroB kak B BMAE NpOrpamMHOro obecneyeHnsi CMapTgOHOB M NMaHLIETHbLIX KOMMbIOTEPOB
Tak 1 B COCTaBe MOLLHbIX CUCTEM MOAAEPXKKN NPUHATUS PELLEHWI, BKITHOYas TeNeMeanLMHCKNE CUCTEMBI.

KnroueBble cnoBa: raHrpeHa HWKHUX KOHEYHOCTEN, HevyeTKMe MaTemMaTuyeckue MoAenu, CTeneHb Taxe-
cTun.

ASSESSING THE SEVERITY OF GANGRENE OF THE LOWER EXTREMITIES BASED
ON FUZZY MATHEMATICAL MODELS

A.S. PARKHOMENKO', T.I. SUBBOTINA", E.A. BOYTSOVA ™, I.I. KHRIPINA™, YE.V. TSYMBAL"

'3 Central Military Clinical Hospital named after A.A. Vishnevsky
pos. Novyy —hospital, p / o Arkhangel'skoye, Krasnogorskiy district, Moskovsky region., 143420, Russia
. Tula sSate University, Boldin Str., 128, 300028, Tula, Russia
" South-Western State University, 50 let Oktyabrya Str 94, Kursk, 305040 Russia, e-mail: kstu-
bmi@yandex.ru

Abstract. The research purpose is to improve the quality of decision-making in the problem of assess-
ing the severity of the gangrene of the lower extremities through the use of adequate mathematical appara-
tus and the optimal composition of informative features characterizing various manifestations of life. The
study subjects are the patients with varying degrees of severity of gangrene of the lower extremities. The
proposed results are based on a six-year (since 2011) follow-up of 400 patients aged 30 to 85 years with
chronic obliterating diseases of the lower limb arteries, some of whom had different stages of lower limb
gangrene, up to a critical situation requiring amputation of the lower limbs.

To obtain models for assessing the severity of gangrene of the lower extremities, a mathematical ap-
paratus of the study, the authors have chosen a method for the synthesis of hybrid fuzzy decision rules in
combination with the theory of measurement of latent variables with the model of G. Rush. Using the se-
lected mathematical apparatus, mathematical models were obtained for estimating the severity of the gan-
grene of the lower extremities in the form of a continuous fuzzy variable (scale) and in the form of member-
ship functions to four classes characterizing the volume of necrotic foot lesion. As a result of mathematical
modeling and statistical tests, it was shown that diagnostic sensitivity, specificity and efficiency are not lower
than 0.86 for all classes of States, which allows to recommend the obtained models for use in practical med-
icine. Focusing on the allocated classes of severity, it is advisable to introduce the appropriate counteragent
drug components of antiplatelets (clopidogrel), sulodexide, low molecular weight heparins, antiaggregants +
low molecular weight heparins + solcoseryl into the selected treatment regimens, which allows to reduce the
number of amputations in the gangrene of lower extremities by 65% and for 80% of patients to ensure social
adaptation with the performance of the desired functions.

The obtained mathematical models should be used in the medical practice of vascular surgeons and
angiologists both in the form of software for smartphones and tablets and as part of powerful decision sup-
port systems, including telemedicine systems.

Key words: gangrene of the lower extremities, fuzzy mathematical models, severity level.
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"BY BO «Cypeymcrwu e2ocydapcmeeHHbIU yHU8epcumemy,
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AHHOTaumA. TpagnUMOHHO AMHAMUKa GUO3NEKTPUYECKOW aKTMBHOCTM MO3ra, Kak pesynbTar paboThbl
HempoceTen Mo3ra, onucbiBanacb B pamkax ctaTuctudecknx metogoB. OgHako, nocnegHune 25-30 net Ha-
YMHaeT peann3oBbiBaTbcs rMnotesa H.A. bepHLiTeNHa 0 «NOBTOpeHMM 6e3 NOBTOPEHUN», YTO HALLMO AOoKa-
3aTenbCcTBO B BUAE adhdekTa EcbkoBa-3mHYeHKO. Llenblo HacToaWwmX nccnegoBaHni ABNSeTCs gokasaTenb-
CTBO HEYCTOM4YMBOCTU B paboTe HerpoceTen Mo3ra no BceM napameTpam anekTpoaHuedanorpamm. B pam-
Kax aToro adpdekta gokasbiBaeTCa HENpPepbIBHbIA Xaoc U peBepbepaunn B paboTe HenpoceTen moara. OTn
OBa 6a30BbLIX CBOMCTBA NepeHocATca Ha paboTy HeMpoaMynaTopoB. [lokasaHo, YTO 3adaHMe XaoTUYEeCKUX
HayvanbHbIX 3HA4YEHWIA BECOB Wiy ANArHOCTUYECKUX MPU3HAKOB X; U MHOTOYMCINEHHbIE peBepbepauun (NoBTO-
peHVe HacTPOWKM HenpoceTn) obecneynBaroT CUCTEMHbIN CUHTE3, T.e. MOOENUPYIOT 3BPUCTUYECKYO Oes-
TENbHOCTb MO3ra YesloBeka B yCIOBUAX HegocTaTka MHpopmauuu.

KnroueBble cnoBa: xaoc, HenpoceTu, addekT EcbkoBa-3nH4eHko, pesepbepaumu.
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NEURAL BRAIN NETWORKS AND THEIR MODELING THROUGH NEURAL EMULATORS

A.N. INIUSHKIN', M.A. FILATOV", S.V. GRIGORIEVA", |.B. BULATOV"

"Samara State Aerospace University of academician C.P. Korolev,
Moscow highway 34, city of Samara, 443086, Russia
Surgut State University, Lenina pr., 1, Surgut, 628400, Russia, e-mail: firing.squad@mail.ru

Abstract. Traditionally, the dynamics of the bioelectrical activity of the brain as a result of the operation
of the neural networks of the brain, have been described within the framework of statistical methods. How-
ever, during 25-30 years the hypothesis of N.A. Bernstein on "repetition without repetition" began to be rea-
lized. The proof of this hypothesis is the effect of Eskov-Zinchenko. The purpose of this investigation is to
prove instability in the operation of the neural networks of the brain in all parameters of electroencephalo-
grams. As part of this effect, continuous chaos and reverberation in the work of the neural networks of the
brain is proved. These two basic properties are transferred to the work of neural emulators. It is shown that
the assignment of chaotic initial values of the weights w;y of diagnostic signs x; and numerous reverberations
(repetition of the neural network setting) provide system synthesis, i.e. simulate the heuristic activity of the
human brain in conditions of lack of information.

Key words: chaos, neural networks, the effect of Eskov-Zinchenko, reverberation.
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OOHOPOOHOCTb NAPAMETPOB AIBUXXEHUA B PAMKAX TEPMOONHAMUKU HEPABHOBECHbIX
CUCTEM L.R.PRIGOGINE

A.H. MHIOWKWH', HO.M. NOMOB™, T.B. FABPUNEHKO ', 1.B. TOPBYHOB ™, 10.}0. KOPOJEB ™

@rb60Y Bl1O «Camapckuli HauuoHasbHbIU uccriedogamernbekull yHugepcumem um. akad. C.[1. Kopore-
ea», Mockosckoe w., 8. 34, Camapa, 443086, Poccus, E-mail: ainyushkin@hotmail.com
CamapCKuu eocydapcmeeHHb/u coyuarnbHo-nedazoeauqeckuli yHueepcumem, yn. M. ['opbkoeo, 0. 65/67,
2. Camapa, 443099, Poccus
“BY BO «Cypaymckuli 2ocy0apcmeeHHbIl yHugepcumemy, yi. JleHuHa, 0. 1, Cypaym, 628400, Poccus,
e-mail: filatovmik@yandex.ru

AHHOTauus. [1o HacTosLLEero BpeMeHU OCTaeTCs OTKPbITbIM BOMPOC O (HOPMUPOBAHUU OAHOPOLHbIX
Bbl60pOK B CBA3MN C TeM, YTO 3TOT TEPMUH TOYHO He onpeaendeTcda n nMmeet BeCbmMa 36CTpaKTHyIO NHTEp-
npetauuio. B ncenenosaHn NpoBoANTCA pacyeT 3HaYeHUn SQHTPONUKN B paMKaxX TepMOoANHaMWUKN HEepPaBHO-
BecHbIX cuctem L.R. Prigogine ¢ uenblo YCTAHOBMNEHUSA Pasfinymii COCTOSHUIW MPOM3BOSIbHBLIX U HEMPOU3-
BOMbHbIX ABWKEHUN, a Takke pacdeT IHTPONUK B KAYECTBE OLEHKU MOSyYEHHbIX BbIBOPOK Ha OOHOPOAHOCTb.
B pesynbraTte ObINIO yCTAHOBMEHO, YTO TEPMOAMHAMUKA HEPABHOBECHBLIX CUCTEM HE TOSbKO HE MOXET pas-
nMunTb OBa TuNa OBWXEHWA, HO U COrnacHo pacyeTty aHTponun LLeHHoHa BbIGOpKM TpemoporpamMm u Ten-
NUHIPaMm SBMSIOTCA OOHOPOAHBLIMU, YTO B NPUHLMNE ObiTb HE MOXET. B cBSA3M ¢ 3TMM, ONS Nony4YeHus Bbl-
OOpoK NpoM3BOAMTCSA pacyeT NapaMeTpoB KBa3MaTTPaKTOPOB B paMKax TEOPUM Xaoca-CamoopraHvsauuu,
KOTOprVI Nno3BOJSINN1 YCTAHOBUTb CYLLECTBEHHbIEe pas3nnyna mMexay npoun3BOoSibHbIMU U HENPOWU3BOJIbHbIMU
OBWXeHnsiMM YenoBeka. bonee Toro, pacyeT napamMeTpoB KBa3MaTTPAKTOPOB NMO3BOMMU OOBLEKTUBHO OLie-
HWUTb BbIBOPKN HA OQHOPOOHOCTb.

KnioyeBble cnoBa: TepmognHamMmka HepaBHOBECHBLIX CUCTEM, TEOPMS Xaoca-CamoopraHu3auun, Ksa-
31MaTTPaKkTop, OAHOPOOHOCTb.

HOMOGENEITY OF MOVEMENT PARAMETERS IN THE FRAMEWORK OF THE THERMODYNAMICS
OF NON-EQUILIBRIUM SYSTEMS |.R.PRIOGINE

A.N. INYUSHKIN', YU.M. POPOV", T.V. GAVRILENKO ", D.V. GORBUNOV ", YU.YU. KOROLEV "~

*Samara State University, Moscow highway, 34, Samara, Russia, 443086, e-mail: ainyushkin@hotmail.com
Samara State Social Pedaqogical University, ul. M. Gorky, 65/67, Samara, Russia, 443099
Surgut State University, Lenina pr., 1, Surgut, Russia, 628400, e-mail: filatovmik@yandex.ru

Abstract. The question of the formation of homogeneous samples remains open to the present time due
to the fact that this term is not precisely defined and has a very abstract interpretation. The study calculates
the values of entropy in the framework of the thermodynamics of non-equilibrium systems |.R. Prigogine to
establish differences in the states of voluntary and involuntary movements, as well as the calculation of en-
tropy as an estimate of the obtained samples for homogeneity. As a result, it was found that the thermody-
namics of non-equilibrium systems not only cannot distinguish between two types of movements, but accord-
ing to the calculation of Shannon's entropy, the sampling of tremorograms and teppinggrams are homoge-
neous, which in principle cannot be. In this regard, to obtain samples, the quasi-attractors parameters are
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calculated within the framework of the theory of chaos-self-organization, which allowed to establish signifi-
cant differences between voluntary and involuntary movements of a person. Moreover, the calculation of the
quasi-attractors parameters made it possible to objectively evaluate the samples for homogeneity.

Key words: thermodynamics of non-equilibrium systems, the theory of chaos-self-organization, quasi-
attractor, homogeneity.

YOK: 61 DOI: 10.24411/1609-2163-2018-16294
HOBBIE NPEACTABIEHUSA O FOMEOCTASE U NMPOBIEMA BbIBEOPA OAHOPOAHOM MPYMMbI
AH. MHIOLLKWNH', B.M. ECbKOB", O.A. MOPO3™" O.A. MOHACTBIPELIKAA ™

Camapckul eocydapcmeeHHbIl aspokocMmuyeckul yHugepcumem um. akal. C.[1. Koporiesa,
Mockosckoe wocce, 0. 34, Camapa, 443086, Poccusi
000 «KoHcmpykmopckoe 6ropo «AemomamusupoeaHHb/e Cucmembl u CucmemHbil AHanus»», XMAO-
JOzpa AO, yn. Snepeemukos, 0. 22, ogpuc 706, Cypaym, 628412, Poccus, e-mail: firing.squad@mail.ru
BY BO «Cypaymckul e2ocydapcmeeHHbIl yHusepcumemy, yn. JleHuHa, 0. 1, Cypaym, 628400, Poccus,
e-mail: d.beloshhenko@mail.ru

AHHOTauus. B cBA3U C OTKpbITUEM OCOOBLIX CBOWNCTB rOMEOCTAaTUYECKUX CUCTEM (HOBOE MOHMMAaHWE ro-
MeocTa3a) BO3HMKaeT npobnema Bbibopa OQHOPOAHOCTM rpynn B u3nonornm n meguumHe. [lokasaHo, 4to
He TONbKO BbIGOPKM OAHOrO YernoBeka B HEM3MEHHOM romeocTtase (MpyM MHOroKpaTHbIX MOBTOpAXxX SKCMepu-
MEHTOB) AEMOHCTPUPYIOT HECTATUCTUYECKOE COBMadeHMe, HO U rpynibl pasHbIX UCTbITyeMbIx Toxe. [Npea-
cTaBneH acpdekt EcbkoBa-®PunatoBom, B KOTOPOM pasHbl€ UCMbITYEMbIE B Fpynne (M3 N UCMbITYEMbIX) MOTyT
[eMOHCTpUpoBaTh DonblUee YNCIo K CTaTUCTUYECKUX COBNadeHun nap BblIOOpOK, YeM n-kpaTHble NMOBTOPbI
OLHMX M TeX Xe UCMNbITaHWN OOHOro YerioBeka B HEM3MEeHHOM romeocTase. [103ToMy npeacTaBneHbl HOBblE
KpUTEpPUMM NPOBEPKN OOHOPOAHOCTM FPynn O4HOMO UK PasHbIX UCMLITYEMbIX B PEXUME NOBTOPEHUNA.

KnroueBble cnoBa: ogHOPOOHOCTb, adhdekT EcbkoBa-3mMH4YeHkKo, adhdekT EcbkoBa-Punatosomn, xaoc.

NEW CONCEPTS OF HOMEOSTASIS AND THE PROBLEM OF THE SELECTION
OF A HOMOGENEOUS GROUP

AN. INIUSKIN', V.M. ESKOV", O.A. MOROZ ", O.A. MONASTIRETSKAYA™

Samara State Aerospace University of academician C.P. Korolev, Moscow highway 34, city of Samara,
443086, Russia
" LLC "Design office " Automated Systems and Systems Analysis ", KhMAO, Energetikov st., 22, office 706,
Surgut, 628412, Russia
Surgut State University, Lenina pr., 1, Surgut, 628400, Russia, e-mail: d.beloshhenko@mail.ru

Abstract. In connection with the discovery of the special properties of homeostatic systems (new under-
standing of homeostasis), the problem of choosing the homogeneity of groups in physiology and medicine
arises. It is proved that not only samples of one human in unchanged homeostasis (with repeated repetitions
of experiments) demonstrate non-statistical coincidence, but also groups of different subjects as well. The
effect of Eskov-Filatova is presented, in which different subjects in a group (out of n subjects) can demon-
strate a greater number k of statistical matches of pairs of samples than n-fold repetitions of the same tests
of one human in a constant homeostasis. Therefore, new criteria for testing the homogeneity of groups of the
same or different subjects in the repetition mode are presented.

Key words: homogeneity, the effect of Eskov-Zinchenko, the effect of Eskov-Filatova, chaos.

YOK: 616-073:616.71 DOI: 10.24411/1609-2163-2018-16304

KOHTPACTUPOBAHUE B YNIbTPA3BYKOBOW AUATHOCTKE BE3 MPUMEHEHUA
KOHTPACTUPYIOLLMX NMPENAPATOB

T.H. NALOBKUH', E.M. XWXKHSAK™

UHcmumym 6uocusuku knemku Poccutickol akademuu Hayk - o6ocobrieHHoe rnodpasdeneHue ®edeparib-
Ho20 2ocydapcmeeHH020 6100XemHo20 y4YpexoeHusi Hayku « DedeparibHbil uccriedogameribCKuli yeHmp
«lywuHeKul Hay4HbIU ueHmp 6uonoaudyeckux uccrnedosaHuli Pocculickol akademMuu HayK»y,
np-m Hayku, 0. 3, Mockosckas 06n., e. lNywuHo, 42290, Poccusi
MHcmumym meopemuyecKkol u 3KkcriepumeHmarsbHol buocusuku PAH, yn. MHcmumymckas, 0. 3,

e. NywuHo, Mockosckasi obniacmsb, 142290, Poccus

AHHOTauus. B paboTe paccMaTpuBaloTCA 3KCMEpUMEHTarbHble AaHHble, MofyYeHHble MeTodaMu UH-
ghpakpacHol mepmozpaghul BLICOKOrO paspeLleHna U meToaamun ysmpassykosol duazHOCmuKU Ha anna-
paTax CpefHEero u 3KCMepTHOro Knacca. ATV AaHHble UMMIOCTPUPYIOT MOBbLILLIEHNE KOHTPAcTa YrbTpasByKo-
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BbIX 1300paxeHu 1 BbIiBEHWE CTPYKTYP TKaHEN, rpaHul, TKaHen U HeOAHOPOAHOCTEN B TKaHSAX, KOTOpble
He BbISBNSAKTCA annapaTypoun daKCnepTHOro knacca. [Ans nony4yeHnss HamHoro 6onee KOHTPacCTHLIX n3obpa-
XEHUN MO CpPaBHEHMIO C MCNONb3yeMbIMW B HACTOsLlee BpeMsi MeTodamu YrbTpa3ByKOBOW AMArHOCTUKW,
HaMmn NPOBOAMNCHA AOMNOMHUTENbHLIA HarpeB rpaHuL, HEOAHOPOAHOCTENW C MOMOLLBLK AOMNONHUTENBHOrO
yrnbTPa3ByKOBOro uUany4vatens. OTOT HarpeB BO3HMKAET NPU KPUTUYECKUX Yrnax nageHns BOMH Ha rpaHuLbl
TKaHew, 3a CYET TpaHCchOopMaLMM NMPOAOSbHbIX BOMH B CABWIOBbLIE, U MOMMOLEHNSA 3TUX BOSH B rPaHUYHbIX
CMosIX TKaHeW U HeOQHOPOAHOCTEN B TKaHAX. Takow HarpeB NMpMBOAMUT K M3MEHEHWMIO aKyCTMYeCKOro nmMne-
AaHca norpaHuyHbIX cnoés. B pesynbTate nosBnaOTCA rpaHnubl Ans OTPaXEHHOro curHana, um yBernu4u-
BaeTCs amnnMTyaa OTPaXEHHOro curHana ot cnabo Bu3yanuavpyemblX rpaHul, Y4To NpYMBOAMT K yBenude-
HWIO KOHTpacTa Mexay PasnUyHbIMU TKaHSAMMW, MU MEXAY OCHOBHOMW TKaHbIO OPraHoB M HEOOAHOPOOHOCTSMM
B 9TWUX opraHax. Tak kak Ko3(dULMEHT NOrNOLLEHNS COABUIOBbLIX BOMH Ha NOPSOKM NPEBOCXOAUT Koahduum-
€HT MOrnoLeHns NPOAOSbHbLIX BOMH, TO NPU KOHTPONMPYEMbIX YCMOBUSAX TAakOW Harpes, HE MPeBbILIatoLLMI
dr3nonornyeckn JoNyCTMMbIX YPOBHEW, AaXe 3a KOPOTKOE BPeMsi MO3BONSET NOMyYnTb KOHTPACTHbIE U30-
BpaxeHus Npun ynbTpa3ByKOBOW ANArHOCTMKE 3a CHET NOBbLILUEHNST KOHTPACTHOCTU NPaKTUYECKN BCEX rpaHuLy
HeoOHOPOAHOCTEN B UCCredyeMblX TKaHsX.

KnioueBble crnoBa: ynbTpasBykoBas AMArHOCTMKA, KOHTPACTMpOBaHWe, rPaHuLbl TKaHen, rpaHuubl He-
OOHOPOAHOCTEN, TpaHcopmaLms BOSH, NPOAOSbHbIE BOMHbI, COBWUIOBbIE BOMHbI, NOrMOLLEHWe, Harpes, 6e3
KOHTPaCTUPYIOLLMX BELLECTB.

THE CONTRAST IN ULTRASOUND DIAGNOSTICS WITHOUT THE USE OF CONTRASTING DRUGS
T.N. PASHOVKIN', E.P. KHIZHNYAK"™

Institute of Cell Biophysics of the Russian Academy of Sciences-a separate subdivision of the Federal state
budgetary institution of science "Federal Research Center" Pushchinsky Scientific Center of Biological Re-
. search of the Russian Academy of Sciences", 3, Moscow region, Pushchino, 42290, Russia
Institute of Theoretical and Experimental BIOphySICS RAS, 3 Institutskaya Str., Pushchino, Moscow region,
142290, Russia

Abstract. The paper discusses the experimental data, obtained using method of high resolution IR
thermography and of the middle and expert class ultrasonic devices, illustrating the contrast enhancement of
the images and identification of structures, tissues, tissue boundaries and inhomogeneities in tissues that do
not show equipment of expert class. To obtain much more contrast images in comparison with the currently
used methods of ultrasound diagnostics, we used heating of tissue boundaries and inhomogeneities in tis-
sues by ultrasound generated by an additional transducer. This heating occurs at critical angles of ultrasonic
incidence of waves at the tissue boundaries, due to the transformation of longitudinal waves at these boun-
daries into shear waves, and the absorption of these waves in the boundary layers of tissues and inhomoge-
neities in tissues. This heating leads to a change in the acoustic impedance of the boundary layers. As a re-
sult, the boundaries for the reflected signal appear, or the amplitude of the reflected signal increases from
poorly visualized boundaries, which leads to an increase in contrast between different tissues, or between
the main tissue of organs and inhomogeneities in these organs. Since the absorption coefficient of shear
waves exceeds the absorption coefficient of longitudinal waves by orders of magnitude, under controlled
conditions such heating does not exceed physiologically acceptable levels, even in a short time allows to
obtain contrast images in ultrasound diagnostics by increasing the contrast of almost all the boundaries of
inhomogeneities in the tissues under study.

Key words: ultrasound, contrast enhancement, borders, tissues, borders of discontinuity, transformation
of waves, longitudinal waves, shear waves, absorption, heat, without contrast agents.
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REVIEW
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CPABHUTEJbHbIA AHANIU3 NOKA3ATENEN XXYPHAIOB
«BECTHUK HOBbIX MEANLMHCKUX TEXHONOIUN», «BECTHUK HOBbIX MEOAULIMHCKUX TEXHO-
normn. INEKTPOHHOE U3OAHUE» n «BECTHUK POCCUNCKOU AKAOEMUXA MEOULIMHCKUX HA-
YK» 3A 5 NNET (2013-2017 r.)

E.B. APOHOBA, C.1O. CBETINIOBA

MeduyuHckuti uHemumym, Tynbckul 2ocydapcmeeHHbIl yHuUgepcumem,
yn. bonduHa, 128, Tyna, 300012, Poccusi

AHHOTaumsA. B ctatbe npoBedeH aHanm3 nokasatenemn OUEeHKU OesATeNbHOCTU XypHanoB «BeCcTHUK Ho-
BbIX MEAMLIMHCKMUX TEXHOMOMMIN» U «BeCTHUK HOBbIX MEANLIMHCKNX TEXHONOMMIA. DNEKTPOHHOE n3gaHue» 3a 5
net. lNpoBeneH aHanu3 nokasartenen xypHana «BeCTHVK HOBbIX MEOULMHCKUX TEXHOMNOMMNY» B CPaABHEHWM C
aHanorM4HbLIMKM NokasaTensamm xxypHana «BecTHuK poccunckon akagemmm Hayky». HecmMoTps Ha 3HauuTenb-
Hbli pa3pbiB B nokasatene SCIENCE INDEX — 0,468, n 15,644, GonblUIMHCTBO NOKas3aTernen xypHana
«BeCTHMK HOBbIX MEAMLIMHCKMX TEXHOMOMMMY NPEBLILWAIOT nokasaTenu xypHana «BecTHuK poccuiickon aka-
AeMun HayK», 3aHMMatoLLero 1 MecTo B penTuHre.

KniouyeBble cnoBa: 6MbnmomeTpryeckas akTMUBHOCTb, uMnakT-cpaktop PUHLL, koadduumneHT camouu-
TMPOBaHWS, UHAEKC XupLua.

COMPARATIVE ANALYSIS OF JOURNALS «BULLETIN OF NEW MEDICAL TECHNOLOGIES», «BUL-
LETIN OF NEW MEDICAL TECHNOLOGIES. THE ELECTRONIC EDITION» AND «HERALD OF THE
RUSSIAN ACADEMY OF MEDICAL SCIENCE» FOR 5 YEARS (2013-2017)

E.V. DRONOVA, S.YU. SVETLOVA
Medical Institute, Tula state University, St. Boldin, 128, Tula, 300012, Russia

Abstract. The article analyzes the performance evaluation indicators of the journals "Bulletin of new
medical technologies" and " Bulletin of new medical technologies. Electronic edition " for 5 years. The anal-
ysis of indicators of the journal " Bulletin of new medical technologies "in comparison with similar indicators
of the journal"Bulletin of the Russian Academy of Sciences". Despite a significant gap in the SCIENCE IN-
DEX - 0.468, and 15.644, most of the indicators of the journal "Bulletin of new medical technologies" exceed
the indicators of the journal "Bulletin of the Russian Academy of Sciences", which occupies 1 place in the
ranking.

Key words: innovation activity, the impact factor of Russian science citation index, the ratio of self-
citations, h-index.



