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AHHOTaumsa. Mo nuTepaTypHbIM AaHHLIM YCMEeLlHoe 3HAOOOHTUYECKOEe NeyYyeHne OCHOBAHO Ha mocTa-
HOBKe TOYHOro AmarHosa u paspaboTke nnaHa nedvenus. Ljesb uccredoeaHuss — OLEHUTb OCBEAOMIEH-
HOCTb B 06nacTu 3HAOAOHTUMN Bpa4en-CTOMaToONOroB MyHMUMNAnbHbIX KIMUHKK . KpacHosipcka, oby4atoLmx-
CA no nporpammMam [JOMnofHUTEnNbHOro npodeccunoHansHoro obpasoBaHus. Mamepuasnbl u MemoOdbi uc-
cnedoeaHusi. Hamu 6bino npoBeaeHo aHkeTupoBaHve 93 Bpayen-cToMaTosioroB. Yyactue B onpoce siBns-
N0oCb @aHOHMMHbBIM 1 006pPOBONBHBIM. Pe3ysibmambl u ux obcyxdeHue. Hamu nonyyeHbl AaHHbIE O TOM,
yTo 67,7% pecrnoHAeHTOB onpeaensoT pabouyio ANMHY KOPHEBOro KaHana 3yba MeToOoM anekcriokauuu,
30,1% — c nomoLwlblo peHTreH-meToda. Y 83,9% y4acTHMKOB onpoca MMeeTCH aneKc-nokaTtop, HO TOMbKO
MOMOBMHA U3 HUX Bcerga Mcnonb3ytoT ero ans gvarHoctukn. 30,1% Bpaden cYnTaroT pPeHTreHONornmYeCcKmm
MEeTOA4 HeuMHdOpPMaTMBHBIM MpPU MOCTAHOBKE AmMarHosa W paspabotke nnaHa nedexus. 97,8% Bpadent-
CTOMaTOMOroB Ans WHCTPYMEHTanbHOW 0OpaboTkum MCMOMb3yT pydHble 3HOAOMHCTPYMEHThI. Vppuraumio
KopHeBbIX kaHanoB 83,9% onpolueHHbIX NpoBoasT 3% pacTBOpOM runoxroputa HaTpus. 96,8% pecnoHaeH-
TOB NPOBOASAT BPEMEHHY0 006Typauuio ¢ npenapatamu ruapookmucun kanbums (89,2%). Ona noctosiHHoW 06-
Typauuy NpMMEHSAIOT MeTOoAbl NIIOMBUPOBaHMA NacTon M nareparnbHOro ynrnoTHeHus rytranepyun (61,3%).
3akntodeHue. MNMony4yeHHble pe3ynbTaTbl aHKETUPOBAHUS ByAyT yuTeHbl Npy OPMUPOBaAHNM HOBbIX Y4eBHO-
MeToAMYECKUX MaTepuanos Mo pasgeny «QHOOAOHTUSAY.

KnioueBble cnoBa: 3HAOAOHTUYECKME OWNOKW, NNAHMPOBaHWE 3HAOOOHTUYECKOrO feYeHUs, aHOHUM-
HOe aHKeTMpoBaHWe, NoBbILEHNe KBannukaumm Bpaden.
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QUESTIONNAIRE’S RESULTS OF DENTISTS OF MUNICIPAL CLINICS IN KRASNOYARSK ON THE
ISSUES OF ENDODONTIC TREATMENT

S.A. OVCHINNIKOVA", A.N. DUZH", I.V. BABICH", I.A. GRUDCINA™, E.N. NOVIKOVA™

‘Krasnoyarsk State Medical University named after professor V.F. Voino-Yasenetsky of the Ministry of
Healthcare of Russia, Partizan Zheleznyak Str., 1, Krasnoyarsk, 660022, Russia,
e-mail: narikova@inbox.ru; anduzh@yandex.ru
“Krasnoyarsk city dental clinic Ne 8, Miroshnichenko Str., 1, Krasnoyarsk, 660130, Russia,
e-mail: gsp8babich@yandex.ru
""Krasnoyarsk city dental clinic Ne 2, Zheleznodorozhnikov Str., 26, Krasnoyarsk, 660075, Russia,
e-mail: innag1211@gmail.com
"“Krasnoyarsk city dental clinic Ne 3, Krasnoyarsk Rabochy Ave., 75, Krasnoyarsk, 660000, Russia,
e-mail: ellanovikova@mail.ru

Abstract. According to the literature data, the successful endodontic treatment is based on making an
accurate diagnosis and developing a treatment plan. Research purpose is to assess the awareness in the
field of endodontics of dentists of municipal clinics of Krasnoyarsk, studying under the programs of additional
professional education. Materials and methods.We have conducted a voluntary anonymous survey of 93
dentists. Results and its discussion. We got the data that 67.7% of respondents measured the working
length of the root canal by apex-location method and 30.1% - by radiologic method. 83.9% of the respond-
ents have an apex locator at their workplace, but 50.5% always use it. 30.1% of dentists consider that the
radiological method is uninformative for diagnosis and developing a treatment plan. 97.8% of dentists use
manual endodontic instruments for instrumental treatment. Root canal irrigation is performed by 83.9% of
respondents using 3% sodium hypochlorite solution. 96.8% of the respondents perform temporary obturation
with calcium hydroxide preparations (89.2%). For permanent root canal obturation, they use paste filling and
lateral sealing of gutta-percha (61.3%). Conclusion. The results of the survey will be received into account
in the formation of new methodological materials for the section “Endodontics”.

Keywords: endodontic errors, planning of endodontic treatment, anonymous questionnaires, advanced
training of dentists.
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SPPEKTUBHOCTb MCNOJNIb3OBAHUA CPEAOCTB, CHUXAIOLLMNX PACNMPOCTPAHEHUE
BUOAJ3PO30J/IbHOIIO OBJIAKA HA MPUEME Y BPAYA-CTOMATOJIOlA
(o630pHas cTaTbs)
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AHHoTaumA. B HacTosilee BpeMs Gbino ony6nmnMKoBaHO MHOXECTBO Hay4HbIX CTaTel O pacnpocTpaHe-
HUN MMKPOOPraHM3MOB B CTOMATONOMMYECKNX yupexaeHusax. PaboTa Bpaya-cTomaTonora HeNoCpeacTBEHHO
OCYLLECTBMNAETCA B POTOBOW MOMOCTM NaumMeHTa, cogepkallen pasnuyHble Buabl Gaktepuin u rpubos. Mpu
npodeCccnoHanbHOM rMrmeHe NonocTu pTa, NieYeHnn Kapueca n Opyrnx CTOMaToNOrMYeckux MaHUNynauusx
MUKpPODOHas aspo30fib cKannuMBaeTcs BOKPYr Bpaya W MNauMeHTa, Kakoe-TO KONMYECTBO MUKPOOPraHM3MOB
ocefaeT Ha MNOBEPXHOCTU NpeaMeToB cToMaToriormvyeckoro kabuHeta. NogobHoe obcemeHeHne GakTepusi-
MU, NPOCTENLLMMN U rpnbamMmn rpo3nT 300POBbLI0 MEAULIMHCKMX COTPYAHUKOB, TakK Kak MOXET NPUBECTM K pas-
BUTUIO MHGEKUMOHHOTo npouecca. OcobeHHO 3TO akTyarlbHO B HAcToslLLee BPeMsi B CBA3U C MaHAEMWm
COVID-19. HeobxogmMmo ucnonb3oBaTb CPEeACTBa UHOUBMAYAIbHOW 3alUMThLI: MAcKu, NepvaTtku, 3KpaHbl 1
LLIANoOYKM, KOTOPbIE CHWKAKT PUCK 3apaXKeHUs pasnmMyHbiMU MHAEKUMSIMM Kak Bpaya, Tak 1 nauueHTa. po-
BeAEHO MHOXECTBO MCCreAoBaHUI Mo CHMXXEHUIO pacnpoCTpaHeHUs NaToreHHbIX MUKPOOPraHn3mMoB, O4HO
N3 KOTOPbIX ObINO HanpaBfEHO Ha MCNOJMIbL30BaHWE NauMeHTaMn Nepes CTOMaTONOrMYECKUMIN MaHUNyNALm-
SIMU @HTUCENTUYECKUX OMNoNlackmuBaTenemn, CHUXKaLWMX KONMMYeCTBO MUKPOOPraHU3MOB B POTOBOW MOMOCTH
naumeHTta. Takke HeobxooumMo Hanuuve BakTepuuugHbiX namn B kabuHeTe Bpaya ANs OYUCTKM BO3A4yXa,
NpoBeTPUBaHME NOMELLEHUS SABMNSETCS HE3AaMEHMMbIM CMOCOOOM 3aLLMTbl OT CKaNnMBaOLLMXCS B BO3OyXE U
Ha MOBEPXHOCTAX MUKPOOPraHu3moB. Mcnonb3oBaHWe Mbifiecoca, CIHOOTCOCa M APYTNX BHYTPUPOTOBBIX
BCacbIBaTElbHbIX YCTPONCTB TAKKEe CHWDKAKT pacnpocTpaHeHne 61oaspo30bHOro obnaka.

KnrouyeBble cnoBa: 610aspo3onbHoe 06Mako, aHTUCENTUYECKME OMnosiackuBaTenu, cpeacTtea MHOMBU-
OyanbHOW 3aLlUnThl.
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THE EFFICIENCY OF USING MEANS FOR REDUCING THE DISTRIBUTION
OF A BIOAEROSOL CLOUD AT A DENTIST
(review article)
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Abstract. Many scientific articles have now been published on the spread of microorganisms in dental
settings. The work of a dentist is directly carried out in the patient's oral cavity, which contains various types
of bacteria and fungi. During professional oral hygiene, caries treatment and other dental procedures, micro-
bial aerosol accumulates around the doctor and patient, a certain amount of microorganisms settles on the
surface of dental office items. Such seeding of bacteria, protozoa and fungi threatens the health of medical
workers, as it can lead to the development of an infectious process. This is especially true now in connection
with the COVID-19 pandemics. It is necessary to use personal protective equipment: masks, gloves, screens
and hats, which reduce the risk of infection with various infections for both the doctor and the patient. There
have been many studies to reduce the spread of pathogenic microorganisms, one of which was aimed at the
use of antiseptic rinses by patients before dental manipulations, which reduce the number of microorganisms
in the patient's oral cavity. It is also necessary to have bactericidal lamps in the doctor's office to clean the
air; airing the room is an indispensable way to protect against accumulating microorganisms in the room. The
use of a vacuum cleaner, saliva ejector and other intraoral suction devices reduces the spread of the bioaer-
osol cloud.

Keywords: bioaerosol cloud, antispetic rinses, personal protective equipment.
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AHHoOTauuA. BeedeHue. CepaeyHo-cocyancTas NaTonorMs ocTaéTcs OOMUHUPYIOLWEN cpeaun OpYyrux
3aboneBaHuii. [Ina neyeHNsa NOpaXeHUs1 KOPOHapPHbIX COCYAOB MMW KMnanaHoB cepAla npuxoautca npube-
ratb K BbIMNOMHEHMWIO Kapanoxupyprudeckmx onepauun. Onepaumsi aOpTOKOPOHAPHOro LLYHTUPOBAHUSA SBMS-
eTca Hambornee 4acTo BbINOMHSEMOW onepauven Ha cepaue. [o 70% KapavoXMpypruyeckMx MauueHToB
Hy>XOalTcs B NMepenvBaHuM KpOBW, HECMOTPSI Ha COBEPLUEHCTBOBaHME METOAOB Kapauoxupypruun. AHoy-
CTPUS MeauUMHCKOro obopyaoBaHMsA ANS KapAWOXMPYPrMYeckux onepauui NOCTOSHHO pa3BMBaeTCs M CO-
BepLleHcTByeTcs. B gaHHom paboTe Mbl mocTaBunv nepefd cobon yesib — oLeHUTb 3PEEKTUBHOCTL NpUMe-
HeHus1 annapaTta ansa peuHdysuun Cell Saver y kapOnoxupypruieckmx nauvMeHToB NMpu aopTO-KOPOHAPHOM
LUYHTUPOBAHMM B YCINOBUSIX UCKYCCTBEHHOrO KpoBoobpaleHusi. Mamepuanbl u Memodhbi: Gbin NpoBeaéH
aHanu3 uctopwui 6onesHn 200 nauMeHTOB C AMarHo3oM uemmudeckasi 60nesHb cepgua, KOTopbiM BbIMOSHE-
Ha onepauusi aopTO-KOPOHAPHOE LYHTUPOBaHWE B NnaHOBOM nopsigke. Y 50 naumMeHTam BO BpeMs BbIMOr-
HEeHUS XMpypruyeckoro nocobusi 6bin ncnonb3oBaH annapat ans peuHdysun Cell Saver. 3To obopynoBaHve
nosgonsieT cobupaTb KPOBb MaLWEHTA, U3NUBLUYIOCA B paHy WM OpeHaxu, ounwatb, unbTpoBaTb U
HanpaBnaTb €€ 0b6paTHO B KPOBOTOK, COXPaHSIst OPMEHHbIE 3MIEMEHTbLI HEMOBPEXAEHHBIMU. Pe3ysibmamabi
u ux obcyxdeHue. ObINo NokasaHo, YTO NPV NPOBEAEHUN KAapAMOXMPYPrMYECKMX BMELLATENbCTB B YCIOBU-
sIX UCKYCCTBEHHOrO KpoBOOOpaLllleHns, UCnosb3oBaHMe annapata gnsi pevHdysum Cell Saver B nHtpaone-
paunoHHOM nepuofe, obecneumBaeT yryylleHMe UCXo4a XUPYPruveckMx BMELIaTeNbCTB U CHUXKAET PUCK
pasBUTMS OCMNOXHEHWUI B MOCMeONepaLMoHHOM Nepuoae, CoKpallaeT KONIMYECTBO reMoTpaHcdy3nii JOHOp-
CKOW KPOBbIO M €€ KOMMNoHeHTaMn. Konm4ecTBo crny4aeB MHTpa- U NocrneonepaLoHHON KpOBOMOTEPU CHU-
xaeTcsa Ha 60%. OgHako Heob6X04MMO YYUTLIBATb, YTO Ce0eCTOMMOCTL NpoLeaypbl peuHdy3nn KpoBu ¢ no-
MOLLIbIO annapaTa CTaHOBUTCS SKOHOMMWYECKU OMpaBAaHHOW, Koraa naumeHTy BO3BpallaeTcsl Kak MUHUMYM
OBe [03bl ayTO3pMTpOoLMTapHON B3BECU, 3aroToBreHHble annapaTtom Cell Saver. 3akntoyeHue. Heobxoau-
MO NPOBOANTL AarbHENLLIME UCCIELOBAHUS MO OLEHKe ANUTENbHOCTU NpebbiBaHUSA NaALMEHTOB B OTAENEHU-
SIX peaHMMaumm 1 B cTaumnoHape, 060poT XMPYPrmyeckon KOMKM C Y4ETOM TOro, YTO SKOHOMUYECKM OonpaBaa-
HO, KOrga naumMeHTy BO3BpaLLaeTcs Kak MMHMMYM [Be [03bl ayTO3pUTPOLMTApPHON B3BECK, 3arOTOBIIEHHbIE
annapartom Cell Saver.
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KnroueBble cnoBa: kKapanoxupyprusi, kposecbeperatowme onepauumum, annapat Cell Saver.
HARDWARE REINFUSION OF BLOOD IN CARDIAC SURGERY PATIENTS
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Abstracts. Introduction. Cardiovascular pathology remains dominant among other diseases. To treat
damage to coronary vessels or heart valves, it is necessary to resort to performing cardiac surgery. Coronary
artery bypass surgery is the most frequently performed heart surgery. Up to 70% of cardiac surgery patients
need blood transfusion, despite the improvement of cardiac surgery methods. The industry of medical
equipment for cardiac surgery is constantly developing and improving. The research purpose is to evaluate
the effectiveness of the Cell Saver reinfusion device in cardiac surgery patients with aorto-coronary bypass
surgery in conditions of artificial circulation. Materials and methods: the case histories of 200 patients diag-
nosed with coronary artery disease who underwent aorto-coronary bypass surgery on a planned basis were
analyzed. The Cell Saver reinfusion device was used for 50 patients during the performance of the surgical
manual. This equipment allows to collecting the patient's blood that has poured into the wound or drains,
clean, filter and direct it back into the bloodstream, keeping the shaped elements intact. Results and its
audiscussion. it has been shown that during cardiac surgery in conditions of artificial circulation, the use of
the Cell Saver reinfusion apparatus in the intraoperative period provides an improvement in the outcome of
surgical interventions and reduces the risk of complications in the postoperative period, reduces the number
of blood transfusions with donor blood and its components. The number of cases of intra- and postoperative
blood loss is reduced by 60%. However, it should be borne in mind that the cost of the procedure of reinfu-
sion of blood using the device becomes economically justified when at least two doses of autoerythrocyte
suspension prepared by the Cell Saver device are returned to the patient. Conclusion. It is necessary to
carry out further studies to assess the length of stay of patients in the intensive care unit and in the hospital,
the turnover of the surgical bed, taking into account the fact that it is economically justified when the patient
returns at least two doses of autoerythrocyte suspension prepared by the Cell Saver apparatus.

Keywords: heart surgery, blood-saving techniques, device Cell Saver.
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AHHOTaumsA. Lenb uccnedoeaHusi. V13yuntb Bpemsi BO3HUKHOBEHUSI, MPOAOIKUTENBHOCTb U BbIPaXeH-
HOCTb TepaneBTUYecKoro adppekra, OOHOKPaTHOrO NPUMEHEHNST NIOKaNbHOW KpuoTepanum pasnunyHbIX Temne-
paTyp B CpaBHEHME C OOHOKpaTHbIM MpuMeMoM AuknodeHaka, y 60onbHbIX ocTeoapTpo3oMm. Mamepuanb! u
mMemodhbI uccriedoeaHusi. B paHooMWU3NpOBaHHOE OTKPbLITOE, CPAaBHUTENBHOE B NapannenbHbIX rpynnax uc-
crnepoBaHuWe BKIIOYEHO 75 MauUMEHTOB C OCTE0APTPO30M KorneHHoro cyctaea lI-11I-1V ctagun, pasgeneHHbIxX Ha
5 uccnepoBartensckux rpynnax no 15 yenosek. NepBas rpynna nauvMeHTOB MoSyvuna Kpuotepanuio B BUae
annnukaumin nega 0 °C, BTopas — Bo3ayLUHY0 kKproTepanuio -30 °C, TpeTbs — runepbaprnyeckyto rasoByo Kpuo-
Tepanuio CO; -78 C, yeTBepTasa rpynna nonyyuna annnuvkauuy nega 0°C B coveTaHuy ¢ cuHycougarnbHo-
MOAYNMPOBaHHbIMKU TOKaMW. [PynNnon KOHTPONSA SABMSNUCL MauUeHTbl MOofy4vaBLUMe TOMbKO feKapCTBEHHYHO
auknodeHak Tepanuio. Cpasy nocrne nposefeHus npouenyp, oueHuBanacb AuHamuka 6onm no BALU (npwu
OBWKeHUW, B Nokoe), obbem ABMXEHWI B CycTaBe B rpagycax, Bpems npoxoxaeHuns 30 mMeTpoB, Bpems Tepa-
neBTMYeCKOro adpdekta AMKNodeHak Tepanum OLEHUBANoCb U BHOCWUIOCHL B aHKETY, Mocrne O4HOKPAaTHOro
npuema 50 Mr npenapaTa, HoYHasa G6onb OLEHMBanach Ha CneaylLlmMn AeHb YTPOM BO BCEX MCCreaoBaTenb-
CKuX rpynnax. Pesaysnbmamabi u ux obcyxdeHue. AHann3 guHamukm 6onm no kputeputo OMERACT-OARSI,
obbema OBWKEHUI B cycTaBe M BpeMeHu npoxoxaeHns 30 MeTpoB, y 60rbHbLIX OCTE0APTPO30M, Nokasan Bbl-
COKMIN OTBETa Ha OLHOKPATHYO MPOLEAYPY KpuoTepanum pasnuyHbIX TemnepaTtyp, U auknodeHak Tepanun. Y
NauneHTOoB MONyYMBLUNX KPUOTEPaNMIO BCEX UCCNEAOBATENBLCKMX IPYNN OTMEYanock CTaTUCTUYECKN 3HAYNMMOe
YMEHbLLIEHNE UHTEHCMBHOCTW GONM Npu OBWKEHUU, B MOKOE U HOYbto, HA 40-45 (Mm); 30-35 (Mm); 20-25 (Mm)
COOTBETCTBEHHO, P<0,05-0,0001, 6e3 BHyTpu rpynnoBbix pasnuuui, P>0,1. B rpynne koHTpons, y 60MnbHbIX
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OCTE0apTPO30M, Ha OAHOKpaTHOE MPUMEHEHMEe AMKNOodeHaka, TaKkke OTMeYarnocb CTaTUCTUYECKU 3HAYMMOe
YMEHbLUEHNE MHTEHCMBHOCTM BONM nNpu OBMXXEHUU, B MOKOE U HOYbIO, Ha 27-32 (MMm); 10-20 (Mm); 12-16 (Mm)
COOTBETCTBEHHO, P<0,05-0,001, HO ObINIO 3HAYMMO HWXe, MO CpaBHEHWE C rpynnon kpuotepanun, P<0,05. Bo
BCEX MCCreaoBaTeNbCKUX rpynnax oTMevasrnochb yBenuyeHne obbema OBWKEHMIA B cycTaBax Ha 15-17 rpagy-
COB, N yMeHbLUEeHNe BpemeHu npoxoxaeHus 30 metpos Ha 7-10 cekyHa, P<0,05, 6e3 ctaTucTuieckn s3Haummo-
ro pasnuuusa mexay rpynnamu, P>0,1. MakcumanbHbI TepaneBTUdeckMn 3pekT B OCHOBHbIX UCCneaoBa-
TeNbCKUX rpynnax HacTynan bbicTpee, N0 CpaBHEHUE C NlekapCcTBEHHOM Tepanuer, P<0,05. Bpemsi HacTynne-
HWUsi TepaneBTU4eckoro adekTa B cpeaHeM nocne kpuoTtepanun coctasnano ot 20 go 0,75 (MUHYT), B KOH-
TPONbHOM Mocne ogHokpaTHoro npuema 50 mr guknodeHak ot 2,5 no 4 (4acoB). NpogomkNTENbLHOCTL Tepa-
neBTUYECKOro adpdpekta BO BCEX rpynnax Obina ogvHakoBow, P>0,1. 3aksmroyveHue. [onydeHHble HayudHble
JaHHble NPOBEAEHHOIO UCCNEeNOBaHUSA U3YYEHUS BPEMEHWN HACTYMNMEHMST MakCUMarbHOro TepaneBTUYEeCKOro
achbdekTa, guHaMukmn 6onM Npu OBWXEHUK, B MOKOE M HOYbH, YCTAHOBUIN MPEUMYLLECTBO OAHOKPATHOW Npo-
Leaypbl pasnuyHbIX METOAOB KpuoTepanuu, No CpaBHEHNE C OAHOKpPATHBIM NpueMom aAvknodeHaka. Mpogon-
XWUTENBHOCTb TepaneBTMYeCcKoro adpdekTa, yBenmyeHne BpeMeHn npoxoxaeHmsa 30 meTpoB 1 obbema aABuxe-
HWI B cycTaBax, Obinn 0aMHaKOBLIMU BO BCEX UCCINENOBATENbCKUX rpynnax.
KntoueBble cnoBa: ocTeoapTpos, 605b, Bpemsl, kpuotepanusi, UKo eHak.

COMPARATIVE EVALUATION OF THE EFFECTS OF A SINGLE CRYOTHERAPY PROCEDURE AT
DIFFERENT TEMPERATURES AND DICLOFENAC THERAPY IN PATIENTS WITH OSTEOARTHRITIS

T.A. DASHINA', L.G. AGASAROV™

*"Medincenter" of Main Administration for Service to the Diplomatic Corps of Russia,
Dobryninsky side Str., 4, Moscow 119049, Russia
*I.M. Sechenov First Moscow State Medical University (Sechenov University), Ministry of Health of Russia,
Trubetskaya St., 8, Build. 2, Moscow, 119991, Russia

Abstract. The research purpose is to study the time of occurrence, duration and severity of the thera-
peutic effect for a single application of local cryotherapy at different temperatures in comparison with a single
dose of diclofenac in patients with osteoarthritis. Materials and methods. A randomized open, comparative
study in parallel groups included 75 patients with osteoarthritis of the knee joint of stage II-1lI-V. The patients
were divided into 5 research groups of 15 people. The first group of patients received cryotherapy in the form
of ice applications OC, the second - air cryotherapy -30C, the third - hyperbaric gas cryotherapy CO2 -78C,
the fourth group received ice applications 0C in combination with sinusoidally modulated currents. The con-
trol group consisted of patients who received only diclofenac drug therapy. The dynamics of pain according
to VAS (during movement, at rest), the volume of movements in the joint in degrees, the time of passage of
30 meters, immediately after the procedures, the time of the therapeutic effect of diclofenac therapy were
evaluated and entered into the questionnaire. After a single dose of 50 mg of the drug, night pain was evalu-
ated the next morning in all research groups. Results and its discussion. In patients with osteoarthritis the
analysis of the dynamics of pain according to the OMERACT-OARSI criterion, the volume of movements in
the joint and the passage time of 30 meters showed a high response to a single cryotherapy procedure of
various temperatures and diclofenac therapy. In patients who received cryotherapy from all research groups,
there was a statistically significant decrease in the intensity of pain during movement, at rest and at night, by
40-45 (mm); 30-35 (mm); 20-25 (mm), respectively, P<0.05- 0.0001, without intra-group differences, P>0.1.
In the control group, in patients with osteoarthritis, for a single use of diclofenac, there was also a statistically
significant decrease in the intensity of pain during movement, at rest and at night, by 27-32 (mm); 10-
20(mm); 12-16 (mm), respectively, P< 0.05-0.001, but it was significantly lower, P<0.05. In all study groups,
there was an increase in the volume of movements in the joints by 15-17 degrees, and a decrease in the
time of passage of 30 meters by 7-10 seconds, P<0.05, without statistically significant difference between
the groups, P>0.1 . The onset of the maximum therapeutic effect in the main research groups was signifi-
cantly faster compared with drug therapy, P<0.05. The average after cryotherapy was from 20 to 0.75
(minutes), in the control after a single dose of 50 mg diclofenac from 2.5 to 4 (hours). The duration of the
therapeutic effect in all groups was the same, P>0.1. Conclusion. The obtained scientific data of this study
of the time of onset of the maximum therapeutic effect, the dynamics of pain during movement at rest and at
night established the advantage of a single procedure of various cryotherapy methods compared with a sin-
gle dose of diclofenac. The duration of the therapeutic effect, an increase in the travel time of 30 meters and
the volume of movements in the joints were the same in all research groups.

Keywords: osteoarthritis, pain, time, cryotherapy, diclofenac.
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B3rnsAn HA 3TUONATOIMEHE3 XPOHUYECKOIO FTACTPOYOOEHUTA U A3BEHHOW BONE3HU Y
OETEUN
(kpaTKuMin 0630p NUTEpaTypbl)

B.I'. CATOXXHMKOB"™, 1.B. XAPUTOHOB"™

‘OrB0Y BO «Tynbckuli 20cydapcmeeHHbill yHusepcumemy, rnp-m fleHuHa, 0. 92, 2. Tyna, 300012, Poccus
"T'Y3 «Tynbckas Oemckasi obrnacmmHasi KnuHu4Yeckasi 6onbHUUa»,
yn. boHdapeHkKo, 4. 39, e. Tyna, 300010, Poccusi

AHHOTauuA. B npeacraBneHHoM o63ope nuTepaTtypbl NpyMBeAeHbl UMEKLLMecs B nutepaType cBede-
HWS, NOCBSILLEHHbIE U3YYEHUIO 3TUONATOreHe3a XPOHNYECKOro racTpoayoaeHUTa, A3BEHHON BONe3Hu xenya-
Ka, ABeHaALaTUnepCcTHOW Kuwku y aeten. [Npu Bcen HECOMHEHHOW OOLLHOCTM NpUYMH, aKTOpOB pucka,
npeanonaraeMblX 3TUONATOrEHETUYECKNX MEXAHU3MOB Pa3BUTUSA XPOHMYECKOrO racTpoayodeHUTa U A3BeH-
How Bones3Hu, Bkno4vas ponb Helicobacter pylori, Ha Haw B3rnsi, roBOpUTb O BPEMEHHOW TpaHcopmaLum
XPOHMYECKOro racTpoayofeHuTa u a3seHHon 6onesHun He criegyeT. Mbl ybexaeHbl, YTO NpU HEOOHOKPAaTHbIX
3TUOMATONTIOTMYECKMX BO3LOENCTBUSX HA CTEHKY >Keryaka M ABeHaguaTUNEepCTHOM KULIKM Yy OeTer, Ja u y
B3pOC/IbIX, B OAHOM Crlyvyae BO3HUKAET TOT UIN MHOW BapuaHT racTpoayoAeHMTa, B APYrom criyyae, B 3aBU-
CMMOCTU OT FreHeTU4eckn npegonpeneneHHbiXx 0COBEHHOCTEN pearMpoBaHMst Ha 3TU BO3AEWNCTBUS CTEHKU
Xenyaka v gBeHaguaTUnepCcTHOM KULLIKKM, 3anyckaeTcs ynbleporeHes. [peactaBnsaeTcsa BaXHbIM U3yyYeHne
BNMUSHMSA TUNA KOHCTUTYLUM Ha BEPOSATHOCTb Pa3BUTUSA PasfUYHbIX BOCMANMUTENbHBIX U3MEHEHWUN CTEHKM
Xenyaka u oBeHaauaTunepcTHOM KULLKK, YIbLEpPOoreHes y AeTen.

KnrouyeBble cnoBa: aTMonaroreHes, racTpoayoneHuT, A3BeHHas 6onesHb, AeTu.

A VIEW ON THE ETIOPATOGENESIS OF CHRONIC GASTRODUODENITIS
AND PEPTIC ULCERS IN CHILDREN
(literature review)

V.G. SAPOZHNIKOV*", D.V. KHARITONOV"™

'FSBEI HE “Tula State University”, 92 Lenin Ave., Tula, 300012, Russia
"SIHC "Tula Children's Regional Clinical Hospital", st. Bondarenko, 39, Tula, 300010, Russia

Abstract. This review of the literature presents the available information on the study of the etiopatho-
genesis of chronic gastroduodenitis, gastric ulcer, duodenal ulcer in children. In our opinion, one should not
talk about the temporary transformation of chronic gastroduodenitis and peptic ulcer, with all the undeniable
commonality of the causes, risk factors, supposed etiopathogenetic mechanisms for the development of
chronic gastroduodenitis and peptic ulcer, including the role of Helicobacter pylori. We are convinced that
with repeated etiopathological effects on the wall of the stomach and duodenum in children and in adults,
one or another variant of gastroduodenitis occurs in one case, in the other case, depending on the genetical-
ly predetermined characteristics of the response to these effects, the stomach wall and duodenum intestines,
ulcerogenesis starts. It seems undoubtedly interesting to study the influence of the type of constitution on the
likelihood of developing various inflammatory changes in the wall of the stomach and duodenum, ulcerogen-
esis in children.

Keywords: etiopathogenesis, gastroduodenitis, peptic ulcer, children.
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NEPCMNEKTUBbI PA3BUTUA TEXHOJIOMMIA BUPTYAIIbHOW PEANTBHOCTU
B CTOMATOJIOTMYECKOM OBPA30BAHUMN
(0630p NuTepartyphbl)

K.A. KOWENEB, A.A. EONUTAPAH

@rb60Y BO Teepckou MY Mu+3dpasa Poccuu, yn. UeaHa Cedebix, 8. 7, 2. Teepb, 170000, Poccus,
e-mail: info@tvgma

AHHOTaumsA. PaccmMoTpeHbl BapyaHTbl BBEOEHMSI TEXHOIOMMIA BUPTYarnbHOW pearnbHOCTM B obpasoBa-
TenbHY NPOrpaMMy CTYAEHTOB, 4S9 NOMOLLM NOMyYeHNs MaHyarbHbIX HaBbIKOB B AanbHENLIEM KITMHUYECKOM
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npueme. MNpeanoxeHbl Hanbornee N3BECTHbIE CTOMATONOMMYECKUE CUMYNATOPbI H8 MUPOBOM PbIHKE: CUMYIIS-
TOop OT komnaHun Morita (Anonus), Simodont dental trainer ot komnannm MOOG ¢ nogaepxkon Akagemmnye-
ckoro LleHTpa Ctomatonormm B Amctepaame, cumynsitop npodgeccopa lNMutepa Xagamu 1 ero koMaHapl 13
yHuBepcuteTa Mahidol (Tannang), Kobra (WBeuwns), Simroid ot komnanum Morita (AnoHns). PaccMmoTpeHbl
YeM OHM OCHALLEHbI, KaKUMW NMPeUMyLLLECTBAaMUN U HegocTaTkaMu OHM obnagatoT. Tak e BblAeneHa posb 1c-
KYCCTBEHHOMY WHTENIEKTY, CMOCOOHOMY 3HAYMTENbHO NPUBNN3UTL K «pPearbHOCTU» KIMHWUYECKUIA Cryyan,
KOTOpbI BO3MOXEH Ha npueme OyayLiero Bpada ¢ XvBbIM NauneHToM. [MoOMUMO 3TOro UCKYCCTBEHHBIN UHTEN-
NeKT cnocobeH He TONbKO MOMoraTb CTyAeHTaM U opAauHaTopam A 00yYeHUsl, OH MOXET Tak e ObITb O4YeHb
noneseH Ans NPakTUKyOLWUX Bpaden — CTOMaTONOroB Ha KIMHMYECKOM npueme. B ctatbe BbigeneHbl npe-
MUMyLLIECTBA UCKYCCTBEHHOIO MHTEMMEKTa, KOTOPbIA MOXET BbIBECTU Ha abCOMNOTHO HOBbLIV YpOBEHb 0bpa3oBa-
Hus ByayLmMX JOKTOPOB, M Tak Xe psg HegoCTaTKoB, brarogapsi KOTOpPbIM NyYlle Ha BPeMsi OTNOXUTb MHHOBa-
uun 1 goxpaTbesa byoyLmx MoaudpmKkauui Co CTOPOHbI 3KCNEPTOB B AaHHOW 0bnacTu.

KnioyeBble cnoBa: BMpTyanbHas peanbHOCTb, CTOMartosniornyeckoe obpasoBaHNe, UCKYCCTBEHHBLINA UH-
TENMeKT.

PROSPECTS TO DEVELOP THE VIRTUAL REALTY TECHNOLOGIES IN DENTAL EDUCATION
(literature review)

K.A. KOSHELEV, D.A. EDIGARYAN
Tver State Medical University, Ivan Sedyh Str., 7, Tver, 170000, Russia, e-mail: info@tvgma

Abstract. We considered the options of introducing virtual reality technologies into the educational pro-
gram of students to help obtain manual skills in further clinical practice. The most famous dental simulators
on the world market are offered: a simulator from Morita (Japan), Simodont dental trainer from MOOG with
the support of the Academic Center of Dentistry in Amsterdam, a simulator of Professor Peter Hadami and
his team from Mahidol University (Thailand), Kobra (Sweden), Simroid from Morita (Japan). Their equipment,
their advantages and disadvantages are studied. The role of artificial intelligence is also highlighted. It can
significantly bring a clinical case closer to “reality” as at the reception of a future doctor with a live patient. In
addition, artificial intelligence can not only help students and residents for training, it can also be very useful
for practicing dentists at a clinical appointment. The article highlights the advantages of artificial intelligence,
which can bring future doctors to a completely new level of education. We also identified a number of short-
comings, because of which it is better to postpone innovation for a while and wait for future modifications by
experts in this field.

Keywords: virtual reality, dental education, artificial intelligence.
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XAPAKTEPUCTUKA CMEKTPA N YYBCTBUTENbHOCTU K AHTUBMOTUKAM BEAKTEPUH,
BbIAENNEHHbIX N3 KPOBU NALUMEHTOB MHOIONMPO®UIIbHOMN
BOEHHO-MEAWLUMHCKON OPTrAHU3ALINA

B.10. 'YMWUNEBCKWW, B.H. KOTWB, E.C. OPJIOBA, T.H. CYEOPOBA, ¢.B. IBAHOB,
O.M. CNOENBbHMKOBA, A.A. LUYKITMHA

BoeHHo-meduyuHckas akademus, yn. Akademuka Jlebedesa, 0. 6, 2. CaHkm-llemepbype, 194044, Poccus

AHHoTauusa. baktepreMus ABNSeTCS OAHMM M3 BO3MOXHBIX MPU3HAKOB CEMNCUCA B CBA3M C YEM, HacTo-
sillee BpeMsi BO3pacTaeT aKTyarnibHOCTb GaKTepMonormyeckoro nccregoBaHms obpasuoB KpOBM NaLMEHTOB.
Uenb uccnedoeaHus. [laTb xapaKTepuUCTUKy BWAOBOro pasHoobpasus 6akTepuii, BblAENEHHbLIX U3 KPOBM
NnaumMeHToB, ONPEAENUTb CNEKTP aHTMOMOTUKOPE3UCTEHTHOCTU U OXapaKTepPM30BaTb AMHAMUKY BbISIBIIEHHbIX
nameHeHnn. Mamepuanbl u MmemoOdbl uccriedoeaHusi. [lpoBedeH aHanu3 pesynbTaToB GakTepuosnoruye-
CKOro uccreaoBaHusi obpasuoB KpoBU NauneHToB. Pe3ysibmamabl u ux obcyxdeHue. [laHa cpaBHUTENbHas
XapakTepucTuka cnektpa 6aktepui, BblAENEHHbIX U3 KPOBM MAaLUEHTOB MHOronpoduibHOro ctauuoHapa B
2016-2020 rr. BONbLWKWHCTBO M30MATOB BbIAENEHO OT MAUMEHTOB Xupyprudeckoro npocpunga. CooTHOLLEHnE
BblOENEHHbIX MPaMMOSIOXKUTENBHBLIX U FpamMmoTpuLaTenbHbIX HakTEPUIN M3MEHSINOCH 3a NccregyeMbI nepuos
HabnogeHua. B 2017 rogy 59,1% ©Oaktepmemun 6bin oOycnoeneH rpamoTtpuuarensHon cnopon, B 2018
rogy 35,3%, B nepmog nangemum B 2020 r. — 46,1%. Cpeau remMokynbTyp npeobnaganu wraMmmel Koaryna-
30HeraTMBHbIX cTadmnokokkoB (28,5%) n Klebsiella pneumoniae (22,2%). Bbicoko okasanachb Takke ons
Enterococcus spp. (7,9%) v Acinetobacter baumannii (7,5%). Bbieodbl. Benywine Bo3byautenn nHdekumm
KpPOBOTOKa cpeau rpaMoTpuuaTtenbHbiX GakTepuii OTNMYaNUCh BbICOKOW YAcCTOTOM MOMMPE3NCTEHTHOCTM K
aHTUbuoTnkam, BKNovas kapbaneHembl. OTMeueHbl Bo3poclias ponb K. pneumoniae v HehepMeHTupyto-
LWMX rpaMoTpuLaTenbHbiX 6akTepuin B aTUONOMMN UHPEKLUMIA KPOBOTOKA, @ TakKe BbICOKME YPOBHU UX pe3u-
CTEHTHOCTM K aHTMbakTepmnanbHbIM CPEACTBaM.
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KniouyeBble cnoBa: WH(EKUMs KPOBOTOKA, CEMNCUC, KIUHWYECKME W30MATbl, CNekTp Bo3byautenew,
3TMOTpPONHasi Tepanusi, aHTUbaKkTepuanbHble Npenapatbl, NONMPE3UCTEHTHOCTL, MEXaHW3M YCTONYMBOCTMH,
KapbaneHemasbl.

CHARACTERISTICS OF THE SPECTRUM AND SENSITIVITY TO ANTIBIOTICS OF BACTERIA
ISOLATED FROM THE BLOOD OF PATIENTS OF A MULTIDISCIPLINARY MILITARY
MEDICAL ORGANIZATION

B.YU. GUMILEVSKY, B.N. KOTIV, E.S. ORLOVA, T.N. SUBOROVA, F.V. IVANOV, O.P. SIDELNIKOVA,
A.A. SHUKLINA

Military Medical Academy, st. Academician Lebedeva, 6, St. Petersburg, 194044, Russia

Abstract. Bacteremia is one of the possible signs of sepsis, and therefore, the relevance of bacteriolog-
ical examination of patients' blood samples is currently increasing. The research purpose is to characterize
the species diversity of bacteria isolated from the blood of patients, to determine the spectrum of antibiotic
resistance and to characterize the dynamics of the identified changes. Materials and methods of research.
The analysis of the results of bacteriological examination of patients' blood samples was carried out. Results
and its discussion. A comparative characteristic of the spectrum of bacteria isolated from the blood of pa-
tients of a multidisciplinary hospital in 2016-2020 is given. Most of the isolates were isolated from surgical
patients. The ratio of isolated gram-positive and gram-negative bacteria changed during the study period of
observation. In 2017, 59.1% of bacteremia was caused by gram-negative flora, in 2018 - 35.3%, during the
pandemic in 2020 — 46.1%. Among the hemocultures, strains of coagulase-negative staphylococci (28.5%)
and Klebsiellapneumoniae (22.2%) prevailed. The proportion of Enterococcusspp (7.9%) and Acinetobac-
terbaumannii (7.5%) was also high. Conclusion. The leading pathogens of bloodstream infection among
gram-negative bacteria were characterized by a high frequency of polyresistance to antibiotics, including
carbapenems. The increased role of K. pneumoniae and non-fermenting gram-negative bacteria in the etiol-
ogy of bloodstream infections, as well as high levels of their resistance to antibacterial agents, were noted.

Keywords: bloodstream infection, sepsis, clinical isolates, spectrum of pathogens, etiotropic therapy,
antibacterial drugs, multidrug resistance, resistance mechanism, carbapenemases.
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BIUAHMUE NCUXO3MOLIMOHATIbHOIO CTPECCA HA COCTOSIHUE KAPOUOPECMUPATOPHON
CUCTEMbI nNnu, NEPEHECLUNX COVID-19

H.A oYONH", C.A. KNTACCUHA', E.B. BbIKOBA™

‘OIBHY HUW HopmaribHoU ¢busuonoauu um. 1.K. AHoxuHa,
yn. banmudckas, 0. 8, 2. Mockea, 125315, Poccus
“@IrBOYBIO lepsbili Mockosckuli 2ocydapcmeeHHbill MeduuuHckul yHusepcumem um. M. M. CeueHoea
MuH3dpaea P®, yn. Tpybeukas, 4. 8, cmp. 2, 2. Mockea, 119991, Poccus, e-mail: klassina@mail.ru

AHHoTauus. Lenb uccriedogaHusi — N3y4YeHue BIUSHUS NCUXO3MOLMOHANBHOIO CTpecca Ha CoCTos-
HVMe KapOuopecnupaTopHon cucTembl nuu, nepeHecimx COVID-19. Mamepuanbi u Memodb! uccnedoea-
Husi. B obcnenoBaHumy npuHsnu yvyactue 24 ctypgeHta-gobposornbua, B Bo3pacte 19-20 net. Bee oHu Gbinun
pasgeneHbl Ha ABe rpynnbl: «340poBble ucnbiTyemble» (18 yenosek) n «nepeHecwume COVID-1» (6 yeno-
gek). [ing moaenvpoBaHnsi NCMXO3IMOLMOHANBbHOIO HaNpshKeHUs NCMoNb30Bany npoueaypy caaymn 3adeta. C
MOMOLLIbIO NCUXOMNOrMYECKOro aHKeTUPOBaHMUS Y UCMbITYEeMbIX Onpedensany ypoBeHb MOTMBALUU U YPOBEHb
TNINYHOCTHOWN TPEBOXKHOCTW, PUKCMPOBaNU CyOBbEKTUBHOE CaMO4YyBCTBME WM OLEHKY MO pe3ynbTataMm caayu
3aveTa. BeretatmBHble peakuny MCMbITYEMbIX aHaNM3MpoBanu B CNedyloLWwmX CUTyauusax: «MnpakTudeckoe
3aHATUE» U «3adveT». B kaxgon M3 aTux cutyaumin y NcnblTyemMblX U3Mepsnu apTepnansHoe gaBneHune, ya-
CTOTY cepAeyHblX COKpalleHUN U 4acToTy AblXxaHud. Mamepsann ypoBeHb caTypauumn apTepuansHON KpoBwu
KMCNOPOJOM C MOMOLLI0 NanbLeBOro nynbCookcMMmeTpa. PacyeTHbIM nyTem oueHMBanu napameTpbl LeH-
TpanbHOW reMoanHaMUKN: YOapHbIN 00bEM KPOBU, MUHYTHbLIA 00beMm kpoBoobpalleHus, obliee nepudepu-
Yyeckoe COMpOTUBMEHUE COCYAOB, a Takke nHaekc XunbaebpaHara n «U3MOoNornMYecKyto LIeHY» NOMny4veH-
HOM OLUeHKU Ha 3adveTe. Pe3ynbmamsbl u ux obcyxdeHue. Bo Bpems NpakTMUECKMX 3aHATUMI NpoBeaeH
CpaBHUTENbHbIA aHann3 U3NONOrMYEeCcKNX Nnokasatenen y 340POBbIX MCMbITYEMbIX U UCMbITYEMbIX, Nepe-
Hecwux COVID-19. BeigsneHo, yto COVID-19 okasan HebGnaronpnstHoe BAMSHWE HE TONbKO Ha COCTOSIHUE
MCUXonorM4eckor cdpepbl UCMbITYEMbIX, HO U BeretTatuMBHble nokasartenu. Jlvuya, nepeHecwmne COVID-19,
nmenun 6onee BbICOKME YPOBHU JIMHHOCTHOW TPEBOXXHOCTU U CUMMATUYECKUX BNUSTHUA. Y HUX OTMeYeHbl 60-
nee Bbicokme 3HaveHuss All, YCC n yacToTbl AbiXxaHusi, a Takke obLero nepudepmyeckoro conpoTUBeHUS
COCy[oB, HO Oornee HM3KME 3HaAYeHUs] yaapHoOro o6bema KpoBM, MUHYTHOrO obbema KpoBOOOpalleHUss u
YPOBHS caTypauumn apTepuanbHON KpOBU KUCNOPOAOoM. 3a4eTHasa ceccus s CTYAEHTOB ABMNSAETCH CUMbHbIM
BHELLHUM CTPEeccopoM, KOTOpbin TpebyeT aganTauMOHHOM peakumu LenocTHoro opraHuama. [lpoBegeH
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CPaBHUTENbHbIN aHanmn3 U3NOSNONMYECKMX peakLMii 300POBLIX UCTBITYEMbIX U UCTIBITYEMbIX, NEPEHECLLNX
COVID-19, Ha npouenypy 3a4eTa No CPaBHEHUIO C NMPAKTUYECKMMN 3aHATUAMU. Tak, Y 300pPOBbIX UCMbITYe-
MbIX 3a4eT 3aBeplumrics 6ornee BbLICOKOM OLEHKOW M Bbi3Ball YMEPEHHYI MOOMNM3auuio BereTaTuBHbIX
dyHKUMIA, Tae «dusmonormyeckasl LeHa» 3aveta coctasuna 7,7% Ha oHe NoBbiEHNs] CyObeKTUBHOIO ca-
MouyBCTBUSA. Y nuu, nepeHecwnx COVID-19, 3ayeT 3aBepLunncsa 6onee HU3KOW OLEHKON U BbI3Ban BbICOKUIA
YpOBEHb MOBUNN3aL N BereTaTMBHbIX OYHKUNIA, rae «dusnonorndeckas LieHay» agantauum K 3a4eTy cocTa-
Buna 24,2% Ha poHe HM3KOro cybbeKTUBHOIO caMoYyBCTBUS. 3akroyeHue. HecMoTpsl Ha TO, YTO OpraHMam
ncnblTyemblx, nepeHecinx COVID-19, 6bin ocrnabneH, oHW BCe e CMOornvM MobunM3oBaTb CBOM pe3epBbl B
CTPECCOBON CUTyauMn 3a4eTa, 3annaTue 3a aganTaunio K 3a4eTy BbICOKYH (OU3NONOMMYECKYHO LIEHY.

KnroueBble cnoBa: COVID-19, ncMxoaMoUMOHaNbHOE HanpshkeHue 4venoBeka, «dusmonormdeckasi
LueHa».

INFLUENCE OF PSYCHOEMOTIONAL STRESS ON THE STATE OF THE CARDIORESPIRATORY
SYSTEM OF PERSONS WHO HAVE UNDERGONE COVID-19

N.A. FUDIN, S.YA. KLASSINA", E.V. BYKOVA™

*P.K. Anokhin Research Institute of Normal Physiology, Baltiyskaya Str., 8, Moscow, 125315, Russia
"The First Moscow State Medical University (. M. Sechenov University) of the Ministry of Health of the Rus-
sian Federation, Trubetskaya Str., 8/2, Moscow, 119991, Russia, e-mail: klassina@mail.ru

Abstract. The research purpose was to study the psychoemotional stress effect on the state of the
cardiorespiratory system of people after COVID-19. Materials and methods. The survey involved 24 stu-
dent volunteers aged 19-20 years. All of them were divided into two groups: “healthy subjects” (18 people)
and “survivors of COVID-1" (6 people). To simulate psycho-emotional stress, the testing procedure was
used. By means of psychological questioning, the level of motivation and the level of personal anxiety were
determined in the subjects, subjective well-being and assessment were recorded based on the results of
testing. The vegetative reactions of the subjects were analyzed in the following situations: "practical lesson”
and "test". In each of these situations, subject’s blood pressure, heart rate, and respiratory rate were meas-
ured. The level of saturation of arterial blood with oxygen was measured using a finger pulse oximeter. The
parameters of central hemodynamics were estimated by calculation: stroke volume, minute volume of blood
circulation, total peripheral vascular resistance, as well as the Hildebrandt index and the “physiological price”
of the obtained score in the test. Results and its discussion. During practical classes, a comparative anal-
ysis of physiological parameters was carried out in healthy subjects and subjects after COVID-19. It was re-
vealed that COVID-19 had an adverse effect not only on the state of the psychological sphere of the sub-
jects, but also on vegetative indicators. COVID-19 survivors had higher levels of personality anxiety and
sympathetic influences on the heart. They had higher values of blood pressure, heart rate and respiratory
rate, as well as total peripheral vascular resistance, but lower values of stroke volume, cardiac output and
arterial oxygen saturation level. A test session for a student is a strong external stressor that requires an
adaptive reaction of the whole organism. A comparative analysis of the physiological reactions of healthy
subjects and subjects who had COVID-19 to the test procedure was carried out in comparison with practical
exercises. Thus, in healthy subjects, the test ended with a higher score and caused a moderate mobilization
of autonomic functions, where the “physiological price” of the test was 7.7% against the background of an
increase in subjective well-being. Thus, in healthy subjects, the test ended with a higher score and caused a
moderate mobilization of autonomic functions, where the “physiological price” of the test was 7.7% against
the background of an increase in subjective well-being. In those, who had COVID-19, the test ended with a
lower score and caused a high level of mobilization of autonomic functions, where the “physiological price” of
adapting to the test was 24.2% against the background of low subjective well-being. Conclusion. Despite
the fact that the body of the test subjects who had COVID-19 was weakened, they were still able to mobilize
their reserves in the stressful situation of the test, paying a high physiological price for adapting to the test.

Keywords: COVID-19, a person’s psycho-emotional stress, the “physiological price” of an assessment
in the test.
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NPUMEHEHUE KNETOYHO-UHXEHEPHbLIX KOHCTPYKUUA B XUPYPIMYECKOM
NEYEHMU NOBPEXAEHWN APTEPUU KPYNMHOIO AMAMETPA B 3KCINMEPUMEHTE

0.B. APAKMHA®, A.N. COKONOB™, E.B. BIMHOBA", A.0. LUMATOK™, A.N. NCTPAHOB",
A10. TEPACMMEHKO™

‘OIFAOY BO lepebiti MTMY um. U.M. CeyeHosa MuH3dpasa Poccuu (CedeHosckull YHusepcumem),
yn. Tpybeukas, 0. 8 cmp. 1, 2. Mockea, 119991, Poccus
"®MB0Y BO «HauuoHaneHbIl uccrnedogamensckuli Mopdoackuli 2ocydapcmeeHHsbili yHusepcumem um.
H.I1. Ozapéesan,
yn. Coeemckasi, 8. 68, e. CapaHck, 430005, Poccusi

"®MedepanbHoe 2ocydapcmeeHHoe agmoHOMHOe 0bpa3ogamersibHoe yupexdeHue 8biclue20 06pa3oeaHusl

«HauyuoHanbHbIl uccnedosamenbckul yHUsepcumem «Mockogckul uHcmumym 31eKMpPOHHOU MeXHUKUY,
nnowads LlokuHa, 4. 1, 2. 3eneHozpad, 124498, Poccus

AHHOTauuA. B paboTe 6binv npoBeAeHbl MMNNAHTALUUN TPEXMEPHbBIX KNETOYHO- U TKaHEUHXEHEPHbIX
KOHCTPYKLMIA NPUPOOHOro NPOUCXOXAEHMUS, N3roToBMNEHHbIX B nabopatopumn ®rAOY BO «MNST» metogom
nasepHou neyatn, B o6nactb 3KCNneprMeHTanbHoro gedekra 6ploLLHON aopThl B OnbiTax Ha nabopaTtopHbIX
Kpbicax. Lesb uccriedoeaHusi: U3yYyeHWe WMMNaHTauuM WM BacKymnspu3auumn TPEXMEPHbIX KNeTOYHO- U
TKaHEUHXXEHEPHbIX KOHCTPYKLUMIA B 0bnacTb akcnepMMeHTanbHoro gedekta GploLHON aopTbl B OMbITax Ha
nabopaTopHbIX Kpbicax. Mamepuanbl u Memodbi uccnedosaHusi. HapkoTuanpoBaHHbIM 6enbiM nabopa-
TOPHbIM KpbiCam NuHWMK Vistar HaHOCUINM NonepeYHoe NOBPEXAEHNE CTEHKM OPIOLIHON aopTbl HA MPOTsHKe-
HUKM 2-3 MM, Nocrne Yero AedeKT ylmBanu 2-ms y3rnoBbIMU LUBaMU 1 3aKpbIBanu ero TKaHeUH>XeHEepPHOW KOH-
CTPYKUMEN M TKAHEMHXXEHEPHOW KOHCTPYKLMEN, 3aceneHHOoN KkneTkamu. Yepes 4, 8 n 12 Hegenb XMBOTHbIX
BbIBOAUIN U3 SKCMEPUMEHTA, OLeHUBanu pesynbTaTbl UMNNaHTaUUM 1 BaCKynspusaumnio MecT noBpexaeHns
C NOMOLLIbIO MOPKONOrnYecKkUX, UMMYHOrMCTOXUMUYECKUX U BUOXMMUYECKNX METOAOB. Pe3ynbsmambi u ux
ob6cyxdeHue. IMnnaHTauus TkaHeMHXXEHePHbIX KOHCTPYKUWUIA Ha apTepuanbHbld COCyd COnpoBoXaanach
bonee MHTEHCMBHOW penapaunen ¢ GopMMPOBaAHNEM HEOUHTUMbI U rMNepnasnm rmagkoMbllLEYHbIX KNeToK
Npy HanM4YUM CTBOMOBbLIX KNETOK HA MaTPUKCE TKAHENHXXEHEPHOW KOHCTPYKLMW, 3aCENEHHON KneTkamu, 4To
Takke nogTeepxaaetca 6onee Bbicokon akcnpeccuen Ki-67 n VEGF B onbiTax. KOHCTpyKLMa Ha aopTe pac-
cacbiBanacb Kk 12 Hegene nocrne npoBeAeHUst UMNNaHTauun. B cnydyae ¢ TKAHEUHXEHEPHOW KOHCTPYKLMEN,
nonHon 6uogerpagaumm k 12 Hegene Aob6UTBCS He yAaBanocb, 04HAKo Habnwaanacb akTUBHAsA BacKynsipu-
3aUmMa MecTa MOBPEeXAEeHUs, YTO MOATBEepPXAanochb YBeNUYeHWEM COCYAMCTbIX KOMMOHEHTOB Ha eaunHuLy
nrnowaan no pesynbtatam MopdOMeTPUYECKOro aHanuaa. Bbieodsbl. [lonyyeHHble pedynbTaTel MOMyT pac-
cMmaTpuBaTbCA B PEKOHCTPYKTUBHOW CepAeYHO-COCYAMUCTON XUPYPrnUv C TOUKU 3PEHUS YKPENNEeHUs NIMHUK
COCYOMCTbIX LUBOB 3@ CYET KMNETOYHbIX TEXHOMOMMI, YTO BRMSIET HA NPOYHOCTb 30Hbl PEKOHCTPYKLMK, B TOM
yucre, B JONTOCPOYHONM NepCnekTmBe.

KnioueBble cnoBa: TpexMepHble KNETOYHO- U TKaHeuHXeHepHble KOHCTpykummn, TKTK, K TKTK kpbica,
NoBpeXAeHUe, UMNIaHTaLms, Backynsapusauums, bptolwHas aopTa.

IMPLANTATION OF CELL-ENGINEERED STRUCTURES IN THE EXPERIMENTAL SURGICAL
TREATMENT OF LARGE DIAMETER ARTERIAL INJURIES

0O.V. DRAKINA®, A.l. SOKOLOV™, E.V. BLINOVA", D.O. SHMATOK", A.L. ISTRANOV",
A.Yu. GERASIMENKO™

"The First Moscow State Medical University (Sechenov University),
Trubetskaya Str., 8-2, Moscow, 119991, Russia
“N.P. Ogarev Mordovia State University, Bolshevistskaya Str., 68, Saransk, 430005, Russia
"“"National Research University of Electronic Technology,
Shokin Square, Bld. 1, Zelenograd, Moscow, 124498, Russia

Abstract. In the work, an implantation of three-dimensional cellular and tissue-engineered structures
produced by the laboratory of the Federal State Autonomous Educational Institution of Higher Education
"MIET" by laser printing was carried out on an experimental abdominal aortic injury site in experiments on
laboratory rats. The research purpose is to study the implantation and vascularization of three-dimensional
cell- and tissue-engineered constructs in the area of an experimental defect in the abdominal aorta in exper-
iments on laboratory rats. Materials and research methods. For this purpose, a 2-3 mm transverse incision
has been performed on the anesthetized white laboratory rats of the Vistar line abdominal aorta. After that
the incision was sutured by 2 interrupted sutures with tissue-engineered structures and tissue-engineered
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structures, populated with cells application. After 4, 8, and 12 weeks, the animals were taken out of the ex-
periment, and the results of implantation and vascularization of injury sites were evaluated using morpholog-
ical, immunohistochemical and biochemical methods. Results and its discussion. The implantation of tis-
sue-engineered structures on an arterial vessel is accompanied by a more intense restoration with the neoin-
tima and smooth muscle cells hyperplasia formation in the presence of stem cells on the matrix of TCTS,
which is also confirmed by a higher expression of Ki-67 and VEGF in experiments. The structure applied to
the aorta resolves by 12 weeks after implantation. In the case of TCTS, a complete biodegradation was not
achieved by 12 weeks, however, an active vascularization of the injury site was observed, that was con-
firmed by an increase of vascular components per unit area according to the results of morphometric analy-
sis. Conclusions. Thus, the obtained results may be useful in reconstructive cardiovascular surgery in terms
of strengthening the line of vascular sutures due to cellular technologies, which affects the strength of the
reconstruction zone, including in the long-term follow-up period.

Keywords: tissue engineering constructs, TCTC, C TCTC, rat, injury, implantation, vascularization, ab-
dominal aorta.

B3ANMOCBSA3U MNOKA3ATEJIEM FTEMOCTA3A C HOCUTEJIbCTBOM NOJIMMOP®U3MOB,
ACCOLMUPOBAHHbIX C MNOBbIWEHHBIM PUCKOM TPOMBE0O30B U BITUAIOLLUX HA
METABOJIN3M BAP®APUHA Y NALUMEHTOB MNMOCJIE NPOTE3NPOBAHUA MUTPAJIbHOIO
KNANAHA MEXAHUYECKMUMWU NMPOTE3AMU

M.M. MAPKOBA, O.C. NMOJTYHNHA, O.A. BAWLKNHA, E.A. NONYHNHA

@rb60Y BO AcmpaxaHckuli 'MY MuH3dpaea Poccuu, yn. bakuHckas, 0. 121, e. AcmpaxaHb, 414000, Poc-
cus, e-mail: agma@astranet.ru

AHHOTaumsA. Lenb ucciedoearusi — N3y4vTb U NpoaHanu3npoBaTh B3aMOCBSA3UW NokasaTenen reMocra-
3a C HOCUTENbCTBOM MONMMMOPGU3MOB, aCCOLMUPOBAHHBIX C MOBBILEHHBIM PUCKOM Tpombo3oB (c.*97G> A
reHa F2 n ¢.1601G> A reHa FV) n Bnusaowmx Ha metabonusm BapdapuHa (c.-1639G> A reHa VKORCT,
CYP2C9*2, CYP2C9*3 reHa CYP2C9 n V433M reHa CYP4F2) y nauvMeHTOB nocne npoTe3vupoBaHns MUT-
panbHOro KranaHa MexaHu4eckumn npotesamn. Mamepuansl u MemoOdbi uccriedoeaHusi. B nccnegosaHve
BoLLmo 40 NauneHToB, MPOXOAMBLLUMNX NeYeHME MO NOBOAY NPOTE3MPOBAHUSI MUTPArbHOMO KranaHa MexaHuye-
CKMMM [BYCTBOpYaTbIMM NpoTe3amMn. AHaNM3MpoBarcs YpoBEHb CIEAYIOLIMX NoKa3aTenemn remocrasa: Mexay-
HapodHOe HOpManu3oBaHHOE OTHOLUEHWE, aKTMBMPOBAHHOE 4YacTudHoe TpombonnacTvHoBoe Bpewms, D-
anmep, unbpuHoreH n pacteopyMble PUOPUH-MOHOMEpPHbIE KOMMIEKChI. Pe3ysibmambi u ux obcyxdeHue.
OO6LLee KONMYECTBO MaUMEHTOB HOCUTENeEW annenen NonMMMopdn3MOoB NPEAPACMONOXEHHOCT K Tpombo3am
c.*97G> A B reHe F2 n ¢.1601G> A B reHe FV coctaBurno 6 4yenoBek (15%). Konv4yecTBo naumeHToB ¢ onac-
HbIMW KOMOMHALMSMM FEHOTUMOB, BNUSIOWMMMK HA MeTabonunam BapdapuHa (reHotun VKORCT GA nnm AA ¢
CYP2C9*2 vinn *3 npu nobom BapuaHTe reHotuna reHa CYP4F2) 6bino BbisiBneHo 9 yen. (22,5%). U3 nokasa-
Tenemn remocTtasa, YbM YPOBHU CTAaTUCTUYECKN 3HAYUMO pasnnyanunch y NauneHToB C Hanu4mMem HOCUTENbCTBA
annensa A nonumopduama c.*97G> A reHa F2 wn/vnm nonumopdumama ¢.1601G> A reHa FV no cpaBHEHUIO C
nauneHTamm ¢ reHotunamm GG B OaHHbIX NonumopduamMax, cregyet oTMeTuTb D-gumep v pacTBOpUMEbIE
HUBPUNH-MOHOMEPHbBIE KOMIMIIEKChI, CPean NauMeHTOB C HOCUTENbCTBOM kombuHaumm reHotunos VKORCT
GA/AA+CYP2C9*2/*3+mobon reHotun reHa CYP4F2 — akTMBMPOBaHHOE YacTUYHOE TpomMOonnacTMHOBOE
Bpemsi. CTaTUCTUYECKN 3HAYMMbIE KOPPENSAUMOHHbIE CBSA3U ObiNK BbISBMAEHbI Y HOCUTENen nonumopdusma
€.*97G> A reHa F2 w/wnn nonumopduama ¢.1601G> A reHa FV ¢ yposHamu D-gumepa u pactBopumMbix pumb-
PVH-MOHOMEpPHBIX ~ KOMMJIEKCOB, a Takke Yy HocuTenenm  kombuHaumm  reHotunoB  VKORCT
GA/AA+CYP2C9*2/*3+ntobon reHotun reHa CYP4F2 ¢ ypoBHsiMM (pMOpPMHOreHa n akTMBMPOBAHHBLIM YacTuy-
HblIM TpombonnacTMHOBBIM BpeMeHeM. 3aksiroyeHue. YpoBHU D-gumepa M pacTBOpUMbIX  PUOPUH-
MOHOMEPHBLIMW KOMMJIEKCOB CTAaTUCTUYECKM 3HAYMMO BbIlIE Yy NUL, HOocuTenew annens A nonumopdwusmMa
€.*97G> A reHa F2 w/vnn nonumopdusma ¢.71601G> A reHa FV, accouumpoBaHHbIX C MOBbILUEHHBIM PUCKOM
Tpom6030B, YTO CBUAETENLCTBYET O Bonee BbICOKOM TPOMOOreHHOM noTeHuumane, No CpaBHEHWIO C NauneH-
Tamu ¢ reHotTunamnm GG B gaHHbIx nonumopdumsmax. Cpegu naumMeHToB C HOCUTENBCTBOM KOMBMHALMKW reHo-
TunoB VKORC1 GA/AA+CYP2C9*2/*3+nobown reHotun reHa CYP4F2 Gbino BbISIBNEHO Hanuymne cratncrmde-
CKM 3HAYMMO BbICOKOIO YPOBHSI aKTMBMPOBAHHOIO YaCTUYHOrO TPOMOOMNNACTMHOBOIO BPEMEHM, MO CPaBHEHUIO
C naumeHTamm 6e3 HocuTenbCcTBa OAaHHOW KOMOMHALMKW reHOTUMNOB. TO eCTb, HOCUTENBCTBO FEHOTUMOB BNNS-
IOLWLMX Ha MeTabonnam BapcaprHa MoXeT CnocoOCTBOBaTL YPE3MEPHOMY YBENMYEHNIO JAHHOMO nokKasartens v
NPUBECTU K KpOBOTEYEHUSIM. [lonyYeHHble JaHHble O B3aMOCBSI3N U3yYaeMbIX reHOTUNOB/COYETAHUI FTEHOTU-
MoB C NokasaTensmMu remocTasa NoATBepXaanvcb pesyrnbTatamMmy KOppensumoHHOro aHanmaa.

KnioyeBble cnoBa: MUTparbHbIN KranaH, MexaHu4eckne npotesbl, reMocTtas, nonmmopcuam, Tpomb0o3,
MeTabonuam BapcapuHa.
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RELATIONSHIPS OF HEMOSTASIS INDICATORS WITH CARRIAGE OF PO-LYMORPHISMS
ASSOCIATED WITH INCREASED RISK OF THROMBOSIS AND AFFECTING WARFARIN METABOLISM
IN PATIENTS AFTER MITRAL VALVE PROSTHESIS WITH MECHANICAL PROSTHESES

O.S. POLUNINA, M.M. MARKOVA, O.A. BASHKINA, E.A. POLUNINA

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

Abstract. The research purpose is to study and to analyze the relationship between hemostasis indi-
cators and the carriage of polymorphisms associated with an increased risk of thrombosis (c.*97G>A of the
F2 gene and c.1601G>A of the FV gene) and affecting the metabolism of warfarin (c.-1639G>A of the
VKORC1 gene, CYP2C9*2, CYP2C9*3 of the CYP2C9 gene and V433M of the CYP4F2 gene) in patients
after mitral valve replacement with mechanical prostheses. Material and methods. The study included 40
patients treated for mitral valve replacement with mechanical bicuspid prostheses. The level of the following
indicators of hemostasis was analyzed: international normalized ratio, activated partial thromboplastin time,
D-dimer, fibrinogen and soluble fibrin-monomer complexes. Results and its discussion. The total number
of patients with alleles of thrombosis predisposition alleles ¢.*97G>A in the F2 gene and ¢.7607G>A in the
FV gene was 6 people (15%). The number of patients with dangerous combinations of genotypes affecting
the metabolism of warfarin (genotype VKORC1 GA or AA with CYP2C9 * 2 or * 3 with any variant of the
CYP4F2 gene genotype) was 9 people (22.5%). Among the indicators of hemostasis, whose levels were sta-
tistically significantly different in patients with the presence of the allele A of the ¢.*97G>A polymorphism of
the F2 gene and/or the ¢.76071G>A polymorphism of the FV gene compared with patients with the GG geno-
types in these polymorphisms, it should be noted D -dimer and soluble fibrin-monomeric complexes, among
patients with a combinations of VKORC1 GA/AA+CYP2C9*2/*3 genotype combinations + any CYP4F2 gene
genotype - activated partial thromboplastin time. Statistically significant correlations were found in carriers of
the ¢.*97G>A polymorphism of the F2 gene and/or ¢.16071G>A polymorphism of the FV gene with levels of
D-dimer and soluble fibrin-monomer complexes, as well as in carriers of the combinations of VKORC1
GA/AA genotypes +CYP2C9*2/*3+any CYP4F2 gene genotype with fibrinogen levels and activated partial
thromboplastin time. Conclusion. The levels of D-dimer and soluble fibrin-monomer complexes are statisti-
cally significantly higher in individuals who carry the A allele of the ¢.*97G>A polymorphism of the F2 gene
and/or the ¢.71601G>A polymorphism of the FV gene associated with an increased risk of thrombosis, which
indicates a higher thrombogenic potential, compared with patients with GG genotypes in these polymor-
phisms. Among patients with a combinations of genotypes VKORC1 GA/AA+CYP2C9*2/*3+any genotype of
the CYP4F2 gene, a statistically significantly higher level of activated partial thromboplastin time was found
compared with patients without these combinations of genotypes. The carriage of genotypes that affect the
metabolism of warfarin can contribute to an excessive increase in this indicator and lead to hypocoagulation
complications. The obtained data on the relationship of the studied genotypes/combinations of genotypes
with hemostasis parameters were confirmed by the results of the correlation analysis.

Keywords: mitral valve, mechanical prostheses, hemostasis, polymorphisms, thrombosis, warfarin me-
tabolism.
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MPOLECCHI, ONPEAENAOLWUE YBENTMMEHUE PABOTOCIMOCOBHOCTU CNOPTCMEHOB MNMOCIIE
rTMNOBEHTUNALMOHHOIO AbIXAHUA

0.E. BATVH, H.A. oYOWH, C.A. KNTACCNHA

@IrBbHY «Hay4yHo-uccnedosamenbCckul UHCmMumym HopmarnbHoU ¢pusuosiozuu um. 1. K. AHOxuHa»,
yn. banmutickas, 0. 8, 2. Mockea, 125315, Poccus, e-mail: nphys@nphys.ru, yuvaguine@yandex.ru

AHHOTauua. MexaHn3ambl MONOXUTENBHOIO BIAUAHUS TMMNOBEHTUNSILMOHHOIO OblXaHUs Ha CNOpPTUBHYHO
0eATenbHOCTb HeOQOCTaTOYHO U3Y4YEHbI. L’eﬂb uccnedoeaHust — n3yvyeHue (*)yHKLI,I/IOHaJ'IbeIX npoueccos,
onpegendarwmnx ysenny4eHune yCTOIZ‘-II/IBOCTl/I CMNOpTCMEHOB K BeHTMﬂHTOpHOVI WU ABUraTenbHOW MMNOKCUK n
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NnoBbILLEHNE UX (PM3NYECKON BLIHOCIMBOCTM NOCNE MMNOBEHTUNSALMOHHOW TpeHuposkn. Mamepuanb! u me-
modbi uccnedosaHusi. 13 CNOPTCMEHOB 00y4anu FMNOBEHTUNSLMOHHOMY PUTMY [blXaHUsS B TeYeHue
14 gHen. Jo 1M nocne rMNOBEHTUMASALNOHON TPEHUPOBKM perucTpupoBanm uanonornyeckme napameTpsbl,
ONMTENBHOCTE MakCMMaribHOW MPOM3BONBHOM 3a4epXKM OblXaHWsi B MOKOE WM MpPU CKOPOCTHO-CUITOBOM
Harpyske. Pesysibmamsi u ux o6cyxdeHue. Nocne rMnoBeHTUNSALNOHHON TPEHUPOBKUN Y CMOPTCMEHOB KO-
TNINYECTBO CUSOBbIX ABWXEHWI HA DOHE MaKCMMarbHON NPOU3BOSbHON 3a4ePXKKN OblXaHUS YBENUYMIOCH Ha
31£12%. YBenunyeHne KonmyecTBa OBMXEHUA 3aBUCENO OT KOMMYECTBA 3TUX OBWXKEHUA OO TPEHMPOBKU
(r=0,73) 1 OT U3MEHeHNs YacToTbl STUX ABMXKEHUA. Kaxabl npeablayLimi aTan MakCumarnbHOW Npon3Bosib-
HOM 3aJepXKu AblXaHWs [0 WM MOCMe TPEHUPOBKM CMOPTCMEHOB MMEIN MPAMYK KOPPENSILMOHHYIO CBSA3b
(r=0,71, 0,75, 0,78) c nocnegywLMM 3TaNnoM, CNOCOOCTBYS YBENNYEHMIO KONMYECTBA CUMOBLIX ABUXEHWN
npu Harpyske. B cocTosiHMM nokosi BENWYMHA CTaHAAPTHOrO OTKMOHEHWS OJTMTENbHOCTM CMEXHbIX cepaey-
HbIX LMKNOB yBenuuunacbk ¢ 4515 go 52+4 mc, a npu Harpyske ymeHblumnacb 0o 3914 mc. Npu Harpyske
MUHYTHbIN OOBbEM KPOBOTOKa yBenuuuncs, obliee nepndepnyeckoe conpoTMBneHNE TOKY KPOBU YMEHbLLIN-
nocb 1 yBenuyunacb Bo30yaMMOCTb MOTOHENPOHOB CMMHHOMO MO3ra. 3aksiro4YeHue. [MNoOBEHTUNALMOHHAs
TPEHUPOBKa MpuBena K yBenuyeHmo paboTocnocobHOCTN CMOPTCMEHOB 3a CYET MOBbLILLEHUSA YCTONYMBOCTU
K BEHTUNATOPHOW W OBUraTenbHOW TUMOKCUMW. YBENUYEHUIO pe3ynbTaTa npu Harpyske crnocobctsoBano
afiekBaTHOE M3MEHEeHWe BereTaTMBHOIO TOHYCa, CKOPOCTU KPOBOTOKA, COMPOTUBIEHUS TOKY KPOBM U BO3-
OyXOeHus1 CnMHanbHbIX MOTOHEPOHOB.

KniouyeBble cnoBa: 3agepXka AblXaHusi, TMNOBEHTUMSILMOHHbIE TPEHMPOBKM, CKOPOCTHO-CUITOBas
Harpyska.

PROCESSES DETERMINING AN INCREASE IN ATHLETES' WORKING CAPABILITY AFTER
HYPOVENTILATION BREATHING

Yu.E. VAGIN, N.A. FUDIN, S.YA. KLASSINA

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

Abstract. The mechanisms of the positive effects of hypoventilation breathing on sports activities are
not well understood. The research purpose was to study the functional processes that determine the in-
crease in the resistance of athletes to ventilatory and motor hypoxia and the increase in their physical endur-
ance after hypoventilation training. Materials and methods. 13 athletes were trained in hypoventilatory
breathing rhythm for 14 days. Before and after hypoventilation training, physiological parameters, the dura-
tion of the maximum voluntary breath holding at rest and during speed-strength load were recorded. Results
and its discussion. After hypoventilation training in athletes, the number of power movements against the
background of maximum voluntary breath holding increased by 31+12%. The increase in the number of
movements depended on the number of these movements before training (= 0.73) and on changes in the
frequency of these movements. Each previous stage of maximum voluntary breath holding before and after
training of athletes had a direct correlation (=0.71, 0.75, 0.78) with the next stage, contributing to an in-
crease in the number of power movements during exercise. At rest, the standard deviation of the duration of
adjacent cardiac cycles increased from 45+5 to 52+4 ms and decreased to 39+4 ms during exercise. Under
load, the minute volume of blood flow increased; the total peripheral resistance to blood flow decreased, and
the excitability of the motor neurons of the spinal cord increased. Conclusion. Hypoventilation training led to
an increase in the performance of athletes by increasing resistance to ventilatory and motor hypoxia. An ad-
equate change in autonomic tone, blood flow velocity, resistance to blood flow and excitation of spinal motor
neurons contributed to an increase in the result during exercise.

Keywords: breath holding, hypoventilation training, speed-strength load.
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BIIMAHUE AKBATPEHUPOBOK B BACCEWHE C BPOMHbIM XJTOPUOHBLIM HATPUEBbBIM
PACCOJIOM «<MOCKOBCKWW», HA BOCCTAHOBJIEHUE ®YHKLMOHAJIbHOIO COCTOAHUA
OPIrAHU3MA NAUMEHTOB C XPOHUWYECKUMN HEUH®EKLIMOHHbIMU 3ABONNIEBAHUAMU

A.A. NOBAHOB, N.A. TPULLEYKNHA, A.l. PECIOH, A.I. PAYNH, M.1O. AKOBJIEB, C.B. AHOPOHOB,
"H. BAPALLIKOB, O.0. NEBEJEBA, T.N. HUKN®OPOBA, A.W1. NMOMNOB, M.A. AHCOKOBA,
C.A. BAPLIWEBA, O.P. BEXXAYTOBA, 5.C. BASAPOBA, M.B. KOHOPATBEBA, B.A. BACUJILEBA,
M.A. TIOMOBA, E.M. CTAXXKWMHA, A.C. TPEMNOBA, P.M. ®UITMMOHOB

®edeparnbHoe eocydapcmeeHHoe 6odxemHoe yupexoeHue «HauyuoHanbHbil MeduyuHcKul uccredosa-
menbckuli yueHmp» MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu, yn. Hoebsili Apbam, 0. 32,
2. Mockea, 121099, Poccus

AHHoOTaumA. o gaHHLIM psiga aBTOPOB XITOPUAHO-HATPUEBLIE MUHEpParibHbIe BOAb! MPY HAPYXXHOM MpuMe-
HEeHMW OKasblBalOT NPOTUBOBOCTANMUTENbHBIA, MMMYHOCTUMYTUPYIOLLMIA 1 Apyrue adhdpekTol. Lenb uccrnedoeaHust
— OUeHUTb 3EPEKTUBHOCTb U BE30MacCHOCTb MMHEPArbHOW BOAb! AJ151 HAPY>KHOTO MpUMeHeHnst « MOCKOBCKUA» B
BOCCTaHOBMEHUM hYHKLMOHAbLHOMO COCTOSIHMSI OpraHyM3Ma MaLUeHTOB C XPOHNYECKUMN HEUH(DEKLIMOHHBIMU 3a00-
NeBaHUSIMM MO CPABHEHMIO C KYPCOM aKBaTPEHNPOBOK B NpecHow Bode. Mamepuasnbl u Memodb! uccriedoeaHusl.
Ha 6asze ®I'bY HMUL PK MuH3gpaBa Poccum 6bino npoBeaeHO OTKPbITOE, NPOCNEKTUBHOE, paHO0MU3MPO-
BaHHOE mMccriegoBaHue, B NapanmenbHbIX rpynnax, no oueHke BIMSHUSA Kypca akBaTPEHMPOBOK B BacceliHe
¢ GPOMHBIM XITOPUOHBIM HaATpUEBLIM paccorioMm. B uccneposaHue 6bin0 BKITOYEHO 28 yenosek. [NauneHThbl
o6oux rpynn Gbinn conoctaBumbl no nony (x2=0,945; p=0,331) u Bo3pacty (U=79,5; p=0,57), y BCEX, B Ka-
YeCcTBe OCHOBHOIO AMarHo3a, Oblnn 3aperncTpMpoBaHbl XPOHNYECKME HEMHADEKLMOHHbIE 3aboneBaHus. [pynna
BMeLLATENbCTBA Noslyvarna Kypc akBaTpeHMpPOBOK (7 npouenyp) B 6accenHe ¢ OpOMHBIM XITOPUAHBIM HaTpu-
€BbIM paccosioMm ¢ MMHepanu3auuen 120 r/am® npu npegBapuTensHoMm ero passegeHun o 40 r/me. Mpynna
KOHTpPONS — KypC akBaTpeHUpoBoK (7 npoueayp) B 6accerHe ¢ npecHon Bogon. MauneHtam, nocne nognu-
CcaHus1 MHAOPMUPOBAHHOIO corfacus U npoueaypbl paHAoOMU3auunM, NPOBOAMIMUCE: 6-MUHYTHas LWarosas
npoba, nasepHas gonnneposckas dnoymeTpus, kapavouHTepsanorpadus. Crtatnctudeckas obpaboTka
BbINOSTHEHA C NOMOLLbIO NakeTa nporpamm Statistica for Windows, v.8.0 (StatSoft Inc., CLUA). Pesynbmamsi
u ux obcyxdeHue. B rpynne nauneHToB, NMonyyaBLUMX akBaTPEHUPOBKMN B HacceliHe ¢ BPOMHbIM Xnopua-
HbIM HaTPUEBbLIM PACCOSIOM, MO CPaBHEHUIO C KOHTPOMbHOW, CTaTUCTUYECKN AOCTOBEPHO CHUXKANCSA nokasa-
Tenb MNMAPC 1 nHOeKkc HanpsbkeHust (YTO FrOBOPUT O CHWDKEHUM CUMMMATUYECKOro BIIMSHUSA Ha cepaevHo-
COCyAMCTY0 cucTemy) u noebiwanucek napametpbl SDNN no kapguouHtTepBanorpacdpum 1 nokasaTtenb nmu-
doToka. Mexagy rpynnaMmy naumeHToB He ObiNo BbIIBNEHO 3HAYMMbIX pas3nuyuii no napameTpam Gesonac-
HocTu (p>0,05). Bbie0oObl. AKBaTPEHNPOBKUN B XNIOPMAHOWM HAaTpneBor BpomMHoN, BOpHOM MUHeparbHOW Boae
3P HEKTUBHO CHMXKAIOT aKTUBHOCTb CUMMNATUYECKOrO OTAENa BEreTaTMBHOW HEPBHOW CUCTEMBI, CNOCOGCTBY-
0T NOBbILLEHNIO MUKPONUMAOTOKa U YIyULEHMNIO MUKPOLIMPKYNSALUA NO CPaBHEHWUIO C akBaTpeHUpoBKamMu B
npecHou Boge.

KnrouyeBble cnoBa: xnopuaHo-HaTpueBble MUHEpParbHbIE BOAbI, XPOHUYECKME HEMHMEKUMOHHbIE 3a60-
neBaHuVsl, akBaTpPEHMPOBKa, KOpoHaBupycHas uHdekums, COVID-19, MMKpOLMPKYNSaLmMS, KapaAMOUHTEPBano-

rpacwus.

THE EFFECT OF WATER TRAINING IN THE POOL WITH BROMINE CHLORIDE SODIUM BRINE
"MOSKOVSKY" ON THE RESTORATION OF THE FUNCTIONAL STATE OF PATIENTS
WITH CHRONIC NON-INFECTIOUS DISEASES

A.A. LOBANOV, I.A. GRISHECHKINA, A.D. FESYUN, A.P. RACHIN, M.Y. YAKOVLEV, S.V. ANDRONOV,
G.N. BARASHKOV, O.D. LEBEDEVA, T.I. NIKIFOROVA, A.l. POPOV, M.A. ANSOKOVA,
S.A. BARYSHEVA, D.R. BEZHDUGOVA, B.S. BAZAROVA, M.V. KONDRATIEVA, V.A. VASILYEVA,
M.A. POPOVA, E.M. STYAZHKINA, A.S. TREPOVA, R.M. FILIMONOV

Federal State Budgetary Institution "National Medical Research Center" of the Ministry of Health
of the Russian Federation, Novy Arbat Str., 32, Moscow, 121099, Russia

Abstract. According to authors’ data, sodium chloride mineral waters in externally use have anti-
inflammatory, immune stimulating and other effects. The research purpose was to evaluate the effective-
ness and safety of mineral water for external use "Moskovsky" in restoring the functional state of the body of
patients with chronic non-infectious diseases compared with a course of aquatrening in fresh water. Material
and methods. To assess the impact of a course of aquatrening in a pool with bromine sodium chloride brine,
an open, prospective, randomized study in parallel groups was conducted on the basis of the FSBI NMIC RK
of the Ministry of Health of the Russian Federation. The study included 28 people. Patients of both groups
were comparable by sex (x? =0.945; p=0.331) and age (U=79.5; p=0.57), in whom chronic non-infectious
diseases were registered as the main diagnosis. The intervention group ("Moskovsky") received a course of
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aquatrenications (7 procedures) in a pool with bromine chloride sodium brine with a mineralization of 120
g/dm?3 with its preliminary dilution to 40 g/m2. The control group received a course of aguatrenications (7 pro-
cedures) in a freshwater pool. Patients, after signing informed consent and randomization procedures, un-
derwent a 6-minute step test, laser Doppler flowmetry, cardiointervalography. Statistical processing was per-
formed using the software package Statistica for Windows, v. 8.0 (StatSoft Inc., USA). Results. In the "Mos-
kovsky" group compared with the control group, the PARS index and the stress index statistically significant-
ly decreased (it indicates a decrease in the sympathetic effect on the cardiovascular system) and the SDNN
parameters for cardio-intervalography and lymph flow index increased. During the study, there were no sig-
nificant differences in safety parameters between the groups (p>0.05). Conclusions. Aquatrening in sodium
chloride bromine, boric mineral water (Moskovsky) effectively reduces the activity of the sympathetic part of
the autonomic nervous system, increases microlimphotoc and improves microcirculation compared to fresh
water.

Keywords: sodium chloride mineral waters, chronic non-communicable diseases, aquatrain, corona-

virus infection, COVID-19, microcirculation, cardiointervalography.

YOK: 615.327; 553.774; 553.776  DOI: 10.24412/1609-2163-2022-2-64-68 EDN DDIWOZ

HAPYLWEHWE MUKPOLIPKYNALUNN N KNETOYHOIO METABOJIU3MA Y NALIMEHTOB
C NOCTKOBUAHLIM CUHAPOMOM

B.B. CNOOPOB™, A.A. IOBAHOB', N.A. TPULLEYKMNHA", A.[l. PECIOH", M.}0. AKOBJIEB",
C.B. AHOPOHOB®, I'.H. BAPALLKOB®, A.1. NMOIOB*

‘®edeparnbHoe eocydapcmeeHHoe 6rdxemHoe y4YpexderHue «HauyuoHanbHbIl MeduyuHCKUL
uccnedosamernbckul ueHmp» MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu,
yn. Hoebiti Apbam, 9. 32, 2. Mockea, 121099, Poccusi
"Obuwecmeo ¢ oepaHUYeHHOU 0MmeemcmeeHHOCMbI0 Hay4YHO-pou3godcmeeHHoe npednpusmue «JTASMA»,
yn. Teapdoeckoeo, 0. 8, mexHonapk « CmpoauHo», 2. Mockea, 123458, Poccus

AHHoTauma. COVID-19 asnsaetca rnobanbHon npobnemont B mupe. Okono 20-30 % nauueHToB, nepe-
Hécwwunx ocTtpyto aszy COVID-19, NnONHOCTLIO He BbI34OPaBNMBAOT U NPOAOIKAT UCNbITbIBATL BOMbLLOe
KOMNMMYecTBO CUMMNTOMOB MPU OTCYTCTBMM BUPYCHON MHMEKLMM — NOCTKOBUAHLIN cuHApoM. OaHMM 13 Bepo-
ATHBIX MEXaHW3MOB Pa3BUTUS MOCNEOHEro SIBNAETCA HapyLleHUs MUKPO- M Makpouupkynsauumu. Ljenb uc-
csiedogaHusi — N3yUYnTb MUKPOLMPKYNSALMIO, MMMAOTOK U MpOLIeCChl TKaHeBOro metabonmama y naumeHToB,
NEePEHECLUNX HOBYH KOPOHaBMPYCHYH MH(EKLMIO C MOCTKOBUAHBLIM CcMHApPOMOM. Mamepuansi u MemoObi
uccnedoeaHusi. Ha 6asze ®rbyY HMWL, PK MuH3agpaBa Poccun 6bino npoBegeHoO HEUHTEPBEHUMOHHOE
CpaBHUTENbHOE NCcCrneaoBaHne, B KOTOpoe Obino BknoveHo 60 nauneHToB (cpegHuii Bo3pacT — 51 rog, ava-
nasoH Bospacta ot 38 go 60 net [LQ; UQ], 27 Myx4uH n 33 xeHwuHbl, 45% n 55% cooTBeTCTBEHHO), pas-
OEnEHHble Ha rpynny KoOHTponsa — 37 4OOpoBONbLEB, U IPyNNy cpaBHeHUs — 23 naumeHTa. O6e rpynnbl Obinn
conocTaBumbl MO MONy M Bo3pacTty. B rpynne cpaBHeHUs Obin 3aperncTtpMpoBaH NOCTKOBUAHBIA CUHAPOM.
InarHo3 6bin ycTaHoOBMEH Ha ocHoBaHMK nonoxutensHoro MNLP-tecta k SARS-CoV-2 1 KOMNbIOTEPHOW TO-
morpacmm nérkmx B ocTtpon hbase 3aboneBaHusi. [pynna KOHTPOMNsS — YCIOBHO-340POBbIe A0OPOBOSbLI.
MaumeHTam, 0o NpoBeAeHUs peabunMTauuoHHbIX MEPONPUSATUI, U YCNOBHO-340POBbIM A0OPOBONbLIAM NPO-
BeeHa nasepHasi gonnnepoBckas rioymeTpus n pryopecueHTHass CNeKkTpockonusa Guomapkepa OKUCu-
TenbHoro metabonunama (annapat «JJASMA CT» (OOO HIMM «J1ASMA», Poccus)). ViccnegoBaHne noaaep-
XaHo HesaBuMCUMbIM 3TUYECKMM KOMUTETOM (Bbinuckn u3 npotokona Ne 1 ot 16 moHa 2020 r., Ne 4 ot 15
anpensa 2021 roga n Ne 6 ot 26. nionsa 2021 r.). Ctatuctnyeckas o6paboTka faHHbLIX MPOBOAMIIACH C MOMO-
Wb METOAOB OnucaTenbHOW CTaTUCTMKWU, WCMONb30BaHbl Kputepun x2, Tecta MaHHa-YutHu (Mann-
Whitney). ObpaboTka nonyyYeHHbIX pe3ynbTaToB UCCIEeA0BaHUIA BbIMOSIHEHA C NMOMOLLBIO MakeTa nporpamm
Statistica for Windows, v. 8.0 (StatSoft Inc., CLLA) n Microsoft Excel (Microsoft, CLLUA). [locToBEpHOCTb pas-
nMynin cumMTanacb yctaHoBneHHowm npu p <0,05. Pesynbsmambil u ux obcyxdeHue. B rpynne nauveHToB,
NEpPEHECLUMX HOBYK KOPOHABMPYCHYHO WHMEKLMIO, OCMOXHEHHYH MHEBMOHWEWN, MO CPABHEHUIO C IPYMMown
YCIOBHO-300pPOBbIX 4OOPOBOMbLLEB, BbLISBIIEHO CTAaTUCTUYECKU OOCTOBEpPHOE yMmeHblueHue (bonee 50,0%)
cpefHero 3HadyeHus nokasatens Mukpouupkynauum (U=171,0; p=0,01), nokasaTensa oKUCNUTENbHOrO MeTa-
oonuama (U=247,5; p=0,009) 1 ymeHblieHNne amnnutyabl dnyopecueHummn kocdpepmenta HAOH (U=226,5;
p<0,001). BbieoObl. Y naumeHToB, CTpagaloLLmMX NOCTKOBUOAHBIM CUHOAPOMOM, OTMEYEHO NMPENMYLLIECTBEH-
HOEe HapyLlleHMe MPOLEeCCOB MUKPOLMPKYNALMM U UBMEHEHUIA OKUCIUTENBHOIO MeTabonmama, fnerko BbisiB-
nsemoe ¢ NoMoLLbI0 NPUMEHEHN HEMHBa3MBHOIO MeTOA0B fla3depHOW OONMNNEPOBCKON drioymeTpun u dny-
OpeCLIEHTHOWN CNEKTPOCKOMNNN.

KnroueBble cnoBa: nocTkoBuAHbIN cuHagpomM, COVID-19, MUKPOLMPKYNALUSA, OKUCIINTENbHBLIN MeTabo-
nmam.
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VIOLATION OF MICROCIRCULATION AND CELLULAR METABOLISM IN PATIENTS WITH COVID-19

V.V. SIDOROV™, A.A. LOBANOV", I.A. GRISHECHKINA", A.D. FESYUN", M.Y. YAKOVLEV’,
S.V. ANDRONOV*, G.N. BARASHKOV’, A.l. POPOV"

‘Federal State Budgetary Institution "National Medical Research Center" of the Ministry of Health
of the Russian Federation, Novy Arbat Str., 32, Moscow, 121099, Russia
“Limited Liability Company Research and Production Enterprise "LASMA",
Tvardovsky Str., 8, technopark "Strogino”, Moscow, 123458, Russia

Abstract. COVID-19 is a global problem in the world. About 20-30% of patients after the acute phase of
COVID-19 don't fully recover and have a large number of symptoms in the absence of a viral infection - post-
COVID syndrome. One of the likely mechanisms for the development of the latter is a violation of micro- and
macrocirculation. The research purpose is to study microcirculation, lymph flow and tissue metabolism pro-
cesses in patients who have undergone a new coronavirus infection with post-covid syndrome. Material and
methods. On the basis of the Federal State Budgetary Institution NMIC RK of the Ministry of Health of Rus-
sia, a cross-sectional non-interventional comparative study was conducted. It included 60 patients (mean
age 51 years, age range from 38 to 60 years [LQ; UQ], 27 men and 33 women, 45% and 55 %, respective-
ly). The patients were divided into a control group - 37 volunteers and a comparison group - 23 patients.
Both groups were comparable in terms of gender and age. Post-COVID syndrome was registered in the
comparison group. The diagnosis was established on the basis of a positive PCR test for SARS-CoV-2 and
computed tomography of the lungs in the acute phase of the disease. Control group - conditionally healthy
volunteers. Prior to rehabilitation measures, patients and conditionally healthy volunteers underwent laser
Doppler flowmetry and fluorescence spectroscopy of the oxidative metabolism biomarker (LAZMA ST device
(SPE “LAZMA”, Russia)). The study was supported by the Independent Ethical Committee (excerpts from
protocol No. 1 dated June 16, 2020, No. 4 dated April 15, 2021 and No. 6 dated July 26, 2021). Statistical
data processing was carried out using descriptive statistics methods, x2 test, Mann-Whitney test were used.
The obtained research results were processed using the Statistica for Windows, v. 8.0 (StatSoft Inc., USA)
and Microsoft Excel (Microsoft, USA). Significance of differences was considered established at p<0.05. Re-
sults and its discussion. In the group of patients who underwent a new coronavirus infection complicated
by pneumonia compared with the group of conditionally healthy volunteers, a statistically significant de-
crease (more than 50.0%) in the average microcirculation index (U=171.0; p=0.01), oxidative metabolism
(U=247.5; p=0.009) and a decrease in the amplitude of the NADH indicator (U=226.5; p<0.001). Conclu-
sion. In patients with post-COVID syndrome, there was mainly a violation of the processes of microcircula-
tion and oxidative metabolism. This is easily detected using the non-invasive method of laser Doppler flow-
metry and fluorescence spectroscopy.

Keywords: post-acute COVID-19, COVID-19, microcirculation, oxidative metabolism.
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KOHCTUTYLUUOHAJIbHO-TUMOJNOMMYECKAA OLEHKA MbILLEYHOIO KOMMOHEHTA
OBCJIEAYEMbIX 4-20 NNIET HAYATJIA XXI BEKA

E.B. CAOOHEHKOBA"™

‘Or60Y BO «CmoneHckull eocydapcmeeHHbil MeduUUHCKUU yHU8epcumem»
MuHucmepcmea 30pasooxpaHeHusi Pocculickol @edepauyuu,
yn. Kpyrickod, 0. 28, 2. CmoneHck, 214019, Poccusi
"®r60Y BO «CmoneHckuli 2ocydapcmeeHHbill yHUgepcumem criopmay,
np-m laeapuHa, 0. 23, 2. CmoneHck, 214018, Poccusi, e-mail: ev.safonenkova@mail.ru

AHHoTauua. BeedeHue. MbileyHasi Macca SABNSIETCA OOHWM M3 OCHOBHbIX KOMMOHEHTOB TENOCMOXe-
HMS, onpefensoWwnx BHEWHWA Bua 4venoBeka. Lenb uccredogaHusi: YyCTaHOBUTb KOHCTUTYLMOHASbHO-
TUNONOrM4yeckne OCOBEHHOCTM BO3PACTHBLIX M3MEHEHMW MbILLEYHOro KOMMOHeHTa obcnegyemsbix 4-20 net
Hayana XX| seka. Mamepuanbsi u MemoOdsbi. ObcnenosaHo 409 yenosek: 212 —My»xckoro 1 197 — xeHcKoro
nona. NccnegosaHune BbINONHAMOCL Ha npoTtsxkeHun 10 net (¢ 2010 no 2020 rr.). Mpynnel genununce no ne-
pvodam BO3PaCTHOro pas3BUTMSA cornacHo MexxayHapoaHoW Bo3pacTHoW nepuogusauumn 1965 r. Beibopka
nmena HopmarnbHoe pacnpegerneHve. Metoabl nccnegoBaHus: aHanus u 06o6LeHne gaHHbIX HayYHOW -
TepaTtypbl, COMaTOMETpUs, COMaToaMarHocTumka, onpegeneHme BapmaHTa bMonornyeckoro passmTusi, cratu-
CTMYECKUI aHanu3 AaHHbIX. Pe3ysibmambl u o6¢cyxdeHue. YCTaHOBNEHO Hannyme JOCTOBEPHbIX pasninynii
B Bblpa)XEHHOCTW MbILLIEYHOr0 KOMMOHEHTA Y ML, MYXXCKOrO U )eHckoro nona B 5-8 n 15-20 net, ux otcyT-
cTBue B 9-14 neT cBsI3aHO C BCTYMNSIEHMEM AETEN B Nepuog nonoBoro co3peBaHusl. OLeHKa ypoBHS 3perio-
CTM nokasana Hanuyve HeOOHOBPEMEHHOCTU Pa3BUTUS MbILLEYHOrO KOMMOHEHTa y obcrneayemblX pasHbiX
BO3pacToB. Jlnua yCcKOpeHHOro BapuaHTa pa3BuTus GbiCTpee LOCTUraloT MaTypaHTHOM 3pernoctu, Yyem 06-
cnegyemble pacTAHYTOro BapuaHTta. KOHCTUTYLMOHANbHO-TUNONOrMYeckasi OLeHKa MbILLEYHOrO KOMIMOHEHTa
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nokasana, 4Yto GonblUMHCTBO oGCredyembix nornagaeT B 30HY ME30COMHOrO Tuma M MepexofHble 30HbI.
YcTaHOBNEHbI JOCTOBEPHBIE PA3NNyMs B BbIPaXKEHHOCTM MbILLEYHOWM Macchkl Mexay obcneayeMbiMy KpaiHuX
comaTnyeckmx TunoB. lNpuBeaeHHble pesynbTaThl CBUAETENbCTBYIOT O HEOOXOAMMOCTU WMHAMBMAYarbHO-
TUNONOTMYECKOW OLEHKM POCTa U pasBUTUSA AEeTel Ha 3Tanax OHTOreHesa C Liernblo OnpeaesieHnst ypoBHS KX
300pPOBbS U KOHTPOIS MOPMONOrMYECKUX CABUIOB.

KniouyeBble crnoBa: comaTuyeckuit TUM, BapvaHT GUONOrMYECKOro pPasBUTUS,, MbILLEYHbIA KOMMOHEHT,
aeTu.

CONSTITUTIONAL AND TYPOLOGICAL ASSESSMENT OF THE MUSCULAR COMPONENT
OF THE EXAMINED 4-20 YEARS AT THE BEGINNING OF THE XXI CENTURY

E.V. SAFONENKOVA"™

"FSBEI HE “Smolensk State Medical University” of the Ministry of Health of the Russian Federation,
28 Krupskaya Str., Smolensk, 214019, Russia
“FSBEI HE “Smolensk State University of Sports”, 23 Gagarin Ave., Smolensk, 214018, Russia,
e-mail: ev.safonenkova@mail.ru

Abstract. Introduction. Muscle mass is one of the main components of the physique that determine a
person's appearance. The research purpose is to establish the constitutional and typological features of
age-related changes in the muscular component of the examined 4-20 years at the beginning of the XXI cen-
tury. Materials and methods. 409 people were examined: 212 — male and 197 — female. The study was
carried out for 10 years (from 2010 to 2020). The groups were divided by age development periods accord-
ing to the International Age Periodization of 1965. The sample had a normal distribution. Research methods:
analysis and generalization of scientific literature data, somatometry, somatodiagnostics, determination of
biological development variant, statistical data analysis. Results and its discussion. The presence of signif-
icant differences in the severity of the muscular component in males and females at 5-8 and 15-20 years,
their absence at 9-14 years is associated with the entry of children into puberty. The assessment of the ma-
turity level showed the presence of non-simultaneous development of the muscular component in the sub-
jects of different ages. Individuals of the accelerated development variant reach maturing maturity faster than
subjects of the stretched variant. The constitutional and typological assessment of the muscle component
showed that most of the subjects fall into the mesosomal type zone and transitional zones. Significant differ-
ences in the severity of muscle mass between the subjects of extreme somatic types were established.
These results indicate the need for an individual typological assessment of the growth and development of
children at the stages of ontogenesis in order to determine their level of health and control morphological
shifts.
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AHHoTauuA. KncteBas AuHaMOMETpUSA ABNAETCA OLHMM M3 OCHOBHbIX KPUTEPUEB OLEHKU CUMOBbIX
BO3MOXHOCTEN COBPEMEHHOWN MOMOAEXW, Heobxoanmas Anga onpefeneHns ypoBHSA ux U3nyYeckoro pas3su-
TnS. BONbLWWHCTBO aBTOPOB CBA3bIBAIOT CTENEHb Pa3BUTUSA CUIbI MbILLIL, KUCTU C YPOBHEM BIIUSAHUSA Ha opra-
HM3M YenoBeKa coumanbHbIX U cpeaoBbix akTopoB. [NpakTuyeckn He BcTpevaeTcsa paboT rae paccmartpu-
BalOTCHA BO3PACTHbIE U3MEHEHUS CUIbl MbILL, 06CNefyeMbIX Pa3fINyHbIX PEMMOHOB MPOXWBAHNS BO B3aMMO-
cBsA3K ¢ obWwuMKn napameTpamu dusndeckoro paseutus [2,5]. Jenb uccnedosaHus. NpoBecTn aHanus Bos-
PaCTHbIX U3MEHEHUI CUITbl MbILLL, KUCTU U BbISIBUTb X B3aMMOCBSI3M C YPOBHEM (PU3MYECKOro pasButms 06-
cnegyeMbix. PaccmMoTpeTb 0COBEHHOCTU NPOSABMAEHUS CUMbl CXKATUS KACTU NMLaMy pasnuyHbIX coMaTtuye-
CKMX TUNOB M BapuaHToB Ouonormyeckoro pas3sutus. AHanu3 un 0000LWeHne [AaHHbIX HayyHOo-
nccnepoBaTenbCKoM NUTepaTypbl NoKasan Hanuyme NosfoBbIX Pasnuyunin KUCTEBOW AnHamomeTpun obeneay-
€eMblX. YCTaHOBMNEHO JOCTOBEPHOE BMNSIHME TUMNA TEMNOCNOXEHUA Ha hopMMpoBaHne cunbl Mblly. BaprnaHT
BMONOrM4YecKoro pasBMTUS XapakTepusylLuin TeEMNbl pocTa nokasan, Yto Hambonblen cunon obnagatoT
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nuua petapavpoBaHOro BapvaHTa pa3BuTusi, HaMMeHbLlen — GaHanbLHOro BapuaHTa, cpegHen — obeneaye-
Mbl€ aKCenepupoBaHHOro BapuaHTa. Y4YeT BapuaHTa GMonormyeckoro pasBuTus U TUNA TENOCNOXEHUS Xa-
pakTepusyeT WHAMBUAYaNbHO-TUMNONOMMYECKY0 OLUEeHKy obcnenyembix. [NpakTuyeckoe npuMeHeHue 9Tux
METOOMK B LUKONax WU Ha AONOMHUTENbHbIX 3aHATUSAX MO3BOMUT YNy4YllnTb (PYHKLMOHANbHYI0 NOArOTOBIEH-
HOCTb JeTeWN, NOAPOCTKOB U HOHOLLEN.

KnioueBble cnoBa: cuna mbily, AMHAMOMETPUSA, POCT, pasBuTHE.

REGULARITIES OF AGE CHANGES IN THE STRENGTH OF THE MUSCLE OF THE HAND
IN EXAMINED MALE AND FEMALE
(short review)
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Abstract. Wrist dynamometry is one of the main criteria for assessing the strength capabilities of mod-
ern youth, necessary to determine the level of their physical development. Most authors associate the de-
gree of development of the strength of the hand muscles with the level of influence of social and environ-
mental factors on the human body. There are practically no works where age-related changes in muscle
strength of the surveyed different regions of residence are considered in relation to the general parameters
of physical development [2,5]. The research purpose is to analyze age-related changes in the strength of
the hand muscles and to identify their relationship with the level of physical development of the subjects. To
consider the features of the manifestation of the hand compression force by persons of various somatic
types and variants of biological development. Results and its discussion. The analysis and generalization
of the data of the research literature showed the presence of sexual differences in the wrist dynamometry of
the subjects. A reliable influence of the body type on the formation of muscle strength has been established.
The variant of biological development characterizing the growth rate showed that the persons of the retarded
variant of development have the greatest strength, the least — the banal variant, the average — the subjects
of the accelerated variant. Taking into account the variant of biological development and body type charac-
terizes the individual typological assessment of the subjects. The practical application of these techniques in
schools and in additional classes will improve the functional readiness of children, adolescents and young
men.

Keywords: muscle strength, dynamometry, growth, development.
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AHHOTaumA. [loctaTouHas TMpeonaHas akTMBHOCTb SBMSETCH HEOBXOAUMBIM YCIIOBUEM CMArYEHnNs no-
BpexaarLwmx acdekToB uepebpanbHon rmnonepdysun. TupeongHbli CTaTyC Takke CBsi3aH C MOMOBbIMU U
TUNOMNOMMYECKUMN OCOBEHHOCTAMM, YTO MOXET OKasaTb BNUSHNE Ha 3PPEKTUBHOCTE (PUBNYECKMX HArpy30K
B cocTaBe peabunuTauMoHHbIX MeponpuaTuii. Lenb uccnedoeaHusi — OUEHUTb OAWHAMUKY CTPYKTYPHbIX
N3MeHeHn ONIMKYNSPHOrO annapaTta U reMOMUKPOLMPKYIIATOPHOrO pycna LWMTOBUAHOW Xenesbl KpbIC
npu uepebpanbHon runonepdysmn y KpbiC B 3aBUCUMOCTM OT MOSia U YPOBHS CTPECCOYCTOMYMBOCTU MpU
BMUSHUM U3NYeECKMX Harpy3ok. Mamepuanbl u Memodbi uccnedogaHusi. [locne OBYCTOPOHHEN NepeBs3-
KM OOLLUMX COHHbIX apTepui, a TakkKe Mpu coveTaHuMM onepaumm C (OU3NYECKOW Harpyskow, Npov3BedeHa
MopchoMeTpUst Cpe3oB LMTOBUAHOM Xernesbl, OTAENbHO ANA CaMUOoB M CaMOK, XUBOTHbIX C BbicokuM (BYC)
N HU3KNUM ypoBHeM cTpeccoyctonumsoctu (HYC). Uccneposanuck 1, 6, 8, 14, 28, 35, 60 u 90 cyTku akcne-
puMeHTa. Pe3dynbmamsbl u ux ob6cyxdeHue. BbisiBneHa nepuMoanyHOCTb M3MEHEHWI, COOTBETCTBYHOLLAS
MoOnyYeHHbIM paHee AaHHbIM ANA aganTauun MHTaKTHbIX KpbiC K 1,5 yacoBoMy exegHEeBHOMY MraBaHuio.
Camble HM3KME 3Ha4YeHue BbICOTbl TMPOLMTOB Mpu uLepebpanbHon rmnonepdy3nyn COCTaBUNM B CPeOHEM
6,6+0,7 mkm (8 cyT.): MUMHMManbHble nokasaTenu xapaktepHbl gnsa HYC (6,1+£0,3 mkm) n camok (6,5+0,3
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MKM), MakcumarnbHble — gns camuoB (6,7+0,3 mkm) n BYC (7,31£0,3 mkm). BbicoTa TMpoLUMTOB BO3pacTaeT K
35 cytkam, B cpeaHem pocturasa 10,312,7 MkMm. dunsmnyeckass Harpyska CHWDKaeT BbICOTY TUPOLMTOB BO BCE
CpOKM, 3a ucknrodeHmem 28 n 35 cytok akcnepmmeHTa (9,912,4 Mkm n 2,4+3,9 MKM, COOTBETCTBEHHO). PocT
CpeaHen BbICOTbl TUPOLIMTOB OOYCIOBIIEH YBENMYEHNEM MokasaTtens B noarpynne camuos (18,1+0,2 Mkm) n
BYC (13,2+0,2 MkM). Bble0o0dbl. 15 MMHYTHOE MnaBaHue npu LepebparnbHoi runonepdysvnm BOCNpoM3BOaUT
OVHaMUKy TMpeouaHbIX achdekToB, HabngaembIx Npu agantaumm k 1,5 yacoBomy cBOGOOHOMY MNaBaHUKO
WHTaKTHbIX KpbiC. Myxckon non u BYC, noTeHunpytoT addekTbl PU3N4eCKon Harpysku npm MOAenMpoBaHnm
uepebpansHon runonepdysaum.

KnioyeBble cnoBa: WuUTOBUAHAs xernesa, uepebpanbHas rmnonepdysnsi, CTpeccoyCToN4MBOCTb, MOM,
9KCMEPUMEHT.

CHANGES OF THYROID GLAND STRUCTURES DURING CEREBRAL HYPOPERFUSION COMBINED
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Abstract. Sufficient thyroid activity is a prerequisite for mitigating the damaging effects of cerebral hy-
poperfusion. Thyroid status is also associated with sex and typological features, which can influence the ef-
fectiveness of physical activity as a part of rehabilitation measures. The research purpose is to assess the
dynamics of structural changes in the follicular apparatus and hemomicrocirculatory channel of the thyroid
gland during cerebral hypoperfusion in rats depending on sex and level of stress resistance under the influ-
ence of physical activity. Materials and methods. After bilateral ligation of the common carotid arteries, as
well as when the operation was combined with physical exercise, morphometry of thyroid gland sections was
performed, separately for males and females, animals with high (HSR) and low levels of stress resistance
(LSR). The sections were studied on days 1, 6, 8, 14, 28, 35, 60 and 90 of the experiment. Results and its
discussion. We revealed a periodicity of changes corresponding to the data obtained earlier for the adapta-
tion of intact rats to 1.5 hours daily swimming. The lowest values of thyrocyte height during cerebral hy-
poperfusion averaged 6.6£0.7 ym (8 days): the minimum values were typical for LSR (6.1+0.3 ym) and fe-
males (6.5+0.3 pm), the maximum for males (6.7£0.3 ym) and HSR (7.3£0.3 ym). Thyrocyte height increas-
es by day 35, averaging 10.3+£2.7 ym. Physical exercise reduced thyrocyte height at all times except on days
28 and 35 of the experiment (9.9£2.4 ym and 2.4+3.9 um, respectively). The growth of the average thyrocyte
height is due to the increasing of the index in the male subgroup (18.1+0.2 pm) and HSR (13.2+0.2 pym).
Conclusions. Fifteen-minute swimming during cerebral hypoperfusion reproduces the dynamics of thyroid
effects observed during adaptation to 1.5 hours of free swimming in intact rats. Male sex and HSR, potenti-
ate the effects of physical exercise in the simulation of cerebral hypoperfusion.

Keywords: thyroid, cerebral hypoperfusion, stress tolerance, sex, experiment.
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WHrANALUMU MUHEPANBHOW BOAbI MPU BPOHXUATNIbHOW ACTME: META-AHAIU3

Al. ®ECIOH, A.TT. PAYMH, A.A. NOBAHOB, N.A. TPULLEYKMHA, C.B. AHOPOHOB, A.L1. NOrOB,
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AHHoOTauuA. bBpoHxvManbHas acTmMa — pacnpocTpaHéHHoe 3aboneBaHue, BHOCALLEE 3HAYUTENbHLIN
Bknag B 3aboneBaeMoCcTb U CMEPTHOCTb BO BCEM Mupe. LLinpoko pacnpocTpaHeHHbIM METOAOM €€ fneyeHus
ABNAETCHA UCNONb30BaHUE MHransuun MmMHepanbHbIX BO4, B OTHOWEHUU 3EKTUBHOCTN KOTOPBLIX UMEIOTCA
npoTUBOpPeYmnBbIE AaHHble. Ljenb uccnedoeaHusi — oLeHUTb 0DOBLLEHHYI0O MOLLHOCTL 3dhdekTa BrUSHUSA
Kypca MHransumi MuHepanbHbIX Bog Ha TedyeHue 3aboneBaHus y nauneHToB ¢ GpoHxuansHon actmon. Ma-
mepuanbl u MemoOdbi uccsiedogaHusi. NpoBefeH NONCK PaHOOMU3NPOBAHHBIX KIIMHMYECKUX UCCenoBa-
HuI B 6a3ax gaHHbix Pubmed, EMBASE, E-Library, MedPilot v CyberlLeninka, cornacHo ctpaTterum PRISMA,
onybnukoBaHHbIX B nepuog ¢ 1986 no utonb 2021 r. [Ina pacyeTa NpMMEHEHbI CTaHO4ApTM3MpPOBaHHas pas-
HVMUa cpedHux 3HadeHu u ux 95% pJoBepuTenbHble MHTEpPBarbl C UCMOMb30BaAHWEM MOAENUN CIlyYarHbIX
acbhekToB. Pe3ynbmamal u ux obcyxdeHue. B meTaaHanns n3 1266 UCTOYHUKOB, BKNtoYeHbl 17 uccneno-
BaHWW, N3 HUX 2 PaHOOMU3MPOBAHHbBIX KOHTPONMPYEMbIX KMMHUYECKUX WCCMEedOBaHUSA, BKIOYAKOLWMX pe-
3ynbTaThl NedeHus 525 naumeHToB. Bo Bcex 17 cTtaTbsax caenaH BbiBOA — UHransALMOHHOE NpUMeHeHue Mu-
HepanbHOWN BoAbl MONOXUTENBHO BNUSIET HA TedeHue 3aboneBaHusa nauneHToB ¢ BA. AHanma nokasarn, 4To
B rpynne nawlMeHTOB Nocne UHransunin MMHepanbHOW BOAbl, N0 CPaBHEHWIO C KOHTPOMBHOW rpyrnnon, Npouc-
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XoauT ynydweHve FEV;, BblpaXeHHOro kak B % OT JOJPKHOro, Tak u B nutpax. CTaHoapTn3MpoBaHHas pas-
HMUa cpedHux 3HadyeHun FEV; (%) (Hedge's g) coctasuna 8,2 (95% CI: 5,87 — 10,59; 100%), 3HayeHun
FEV; (n.) (Hedge's g) coctaBuna 0,69 (95% CI: —0,33-1,05). BbisiBrieHa 3HaunTenbHas reTeporeHHoCTb pe-
3ynbTaToB UHAMBMAYaANbHbIX nccnegoBanuin (Q=124,96; tau?=14,55, ’=69,13%, p<0,0001 n Q=2,35; tau?
=0, ’=0%, p<0,0001). 3aknroyeHue. B rpynne naunmeHToOB C NErkoNn, CPeaHETSXKENON U rOPMOHO3aBUCUMONA
GpOHXManbHOM acTMOWM C KOHTPONMPYEMbIM U HYaCTUYHO-KOHTPONMPYEMBLIM TEYEHUEM MOCHE Kypca MHrans-
LUA MUHEpPanbHOWM BOAbI, MO CPABHEHMWIO C KOHTPOMbHOWM rPynMnoi, NPOUCXOANT CTaTUCTUYECKN JOCTOBEPHOE
CHWXKEHMWE YacTOTbl U MIHTEHCUBHOCTM OCHOBHbIX KIMHWUYECKUX CUMNTOM BPOHXManbHOM acTMbl U yNy4lleHne
FEV;.

KnioyeBble cnoBa: MuHepanbHasd BoAa, CaHaTOPHO-KypOpPTHOE fedeHne, meTa-aHanma, npodunakiv-
Ka, bpoHxmanbHas actma, CMpoMeTpus.

INHALATION OF MINERAL WATER FOR BRONCHIAL ASTHMA: META-ANALYSIS
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M.Y. YAKOVLEV
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Abstract. Bronchial asthma (BA) is a common disease that contributes significantly to morbidity and
mortality worldwide. A widespread method of its treatment is the use of mineral water inhalations the effec-
tiveness of which has conflicting data. The research purpose was to evaluate the generalized power of the
effect of the course of mineral water inhalation on the course of the disease in patients with BA. Material
and methods: randomized clinical trials were searched in Pubmed, EMBASE, elLibrary, MedPilot and
CyberlLeninka databases, according to the PRISMA strategy, published in the period from 1986 to July 2021.
The standardized mean difference and their 95% confidence intervals were used for the calculation using a
random effects model. Results and its discussion: the meta-analysis from 1266 sources included 17 stud-
ies, 2 randomized controlled clinical trials, the results of treatment of 525 patients. In all 17 articles, it was
concluded that the inhalation use of mineral water has a positive effect on the course of the disease of pa-
tients with BA. The analysis showed that in the group of patients after inhalation of mineral water, compared
with the control group, there is an improvement in FEV;, expressed both in % of due and in liters. The stand-
ardized difference between the average values of FEV; (%) (Hedge's g) was 8.2 (95% CI: 5.87 — 10.59;
100%), the values of FEV/ (I.) (Hedge's g) was 0.69 (95% CI: -0.33-1.05). Significant heterogeneity of the
results of individual studies was revealed (Q=124.96; tau? = 14.55, I = 69.13%, p<0.0001 and Q=2.35; tau?
=0, I2 = 0%, p<0.0001). Conclusion: in the group of patients with mild, moderate and hormone-dependent
BA with a controlled and partially controlled course after a course of mineral water inhalations, compared
with the control group, there is a statistically significant decrease in the frequency and intensity of the main
clinical symptoms of BA and an improvement in FEV.

Keywords: mineral water, spa treatment, the meta-analysis, prevention, bronchial asthma, spirometry.
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AHHOTauuMA. Y nvMKBMOATOPOB MOCMEACTBUN pagnauMOHHbIX aBapui M NocTpajaBlUero HaceneHus
HabnogaeTcs 3HauYUTENbHbIA POCT MOrPaHUYHbIX HEWPONCUXUYECKUX HapylleHu. Bbicokas meauko-
coumnanbHas 3Ha4YMMOCTb TaKUX COCTOSIHUIA Bbl3blBaeT HEOOXOANUMOCTb BbISIBIIEHUS B FONOBHOM MO3re COOT-
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BETCTBYIOLLUX CTPYKTYPHO-(PYHKLMOHAMbHbBIX 3KBMBaNeHToB. O4HAKO OLEHOYHbIE SKCMEPUMEHTBI Ha XXMBOT-
HbIX, 0BJTy4EeHHbIX B JO3aX U pexumMax CONnoCcTaBUMbIX C TAKOBbIMW Yy NIMKBUAATOPOB NOCNEACTBMI aBapun Ha
YADSC, BbINOMHEHHbIE C MOMOLLBI TPAOULMNOHHBIX HEMPOMOPEOITOrMYECKUX N CTAaTUCTUYECKUX METOAMK He
BbISABUMNWN (PYHKLUMOHAIBLHO 3HAaYUMMbIX OPraHNYecKUX U3MEHEHUIN B CTPYKTypax roriloBHOro mosra. B cBasu ¢
3TUM HeobXoauMbl HOBble MOAXOAbl K OLeHKe U3MEHEHUI B rOfIOBHOM MO3re, U NepBOCTENEHHas porib B
3TOM JAOfKHa NpuHaanexaTb MeTogamM CUCTEMHOro aHanmsa 1, B YaCTHOCTU, MaTeMaTuyeckoro Moaenmnpo-
BaHus. Ljesib pabombl — nccnefoBaHne U3MEHEHUN HEMPOHOB PasnnyHbIX OTAENOB FOIOBHOroO nocne oo-
wero y-obnydenus B gosax o 1,0 N'p. Mamepuanbl u MemoOdbI uccrnedogaHusi. JKCNEPUMEHT NPOBEAEH
Ha 300 nonoBo3pernbix 6enbiX Kpbicax, KOTOpble MOABEPranncb oCTpomy y-obnydeHuto B gosax 0,1; 0,2; 0,5
n 1l p ¢ MOWHOCTBIO 003bl paguauunoHHoro Bo3gencteuda 0,5; 1,0; 2,5 n 6,6 'p/4 M nccnegoBaHHbIX Ha NPO-
TSOKEHUW BCer nocnenyowen Xn3Hn ¢ noMoLLbio CTaHOAPTHLIX HENPOMOPdONOrMYEeCKUX, MCTOXUMUYECKNX
N CTaTUCTUYECKMX METOAMK C MOCNeayLUM MaTeMaTUYeCKnM MOLENMPOBAHNEM MOSyYEHHbIX OLEHOYHbIX
KpuTepueB. Pe3ynbmamsbl u ux ob6cyxoeHue. Ha npoTsKeHWM BCEro 3KCMEPUMEHTA KaK Y KOHTPOJIbHbIX,
Tak 1 0BNyYeHHbIX XUBOTHbIX, Habnoganuck asHble YHAYNUPYOLWNE U3MEHEHUS Pa3fMYHbIX HEMPOMOP-
cdornormyeckmx nokasaTtenen UMeLLMX, Kak NpaBuno, NorpaHUYHbIN XapakTep, a YpoBeHb NX 3HAYNMMOCTU
konebancs no OTHOLUEHUIO K KOHTPOMO B (PyHKLUMOHANBLHO HE3HauYMMbIX npegenax. Ha nameHeHue ogHux
nokasaTenen Gonbluee BnMsiHAE OKasbiBarno y-obnydeHue, a Apyrux — BpemMsi BocCcTaHoBneHus. MNpu cos-
MECTHOM BO3LENCTBUMN Y-00My4YeHUs U BPEMEHM BOCCTAHOBMEHUSA GONMbLUMHCTBO MOKasaTernen HEeNpOHOB
COOTBETCTBOBASIO BO3PACTHOMY KOHTpONt0. 3akmrovyeHue. CTaTUCTUYECKN 3HAUYMMbBIX U3BMEHEHUI HEVPOHOB
MO3ra B 3aBMCUMOCTM OT [03bl Y-00y4eHMs HE BbISIBIIEHO.

KnroyeBble cnoBa: rofloBHOM MO3r, Marble 403bl MOHU3MPYOLEro U3Ny4YeHus, 403a U MOLHOCTb A03bl
paavaunoHHOro BO3AENCTBUS, peakuus HEMPOHOB Ha Y-00nyYeHue.

SIMULATION OF BORDERLINE CHANGES IN THE BRAIN UNDER RADIATION EXPOSURE
V.P. FEDOROV", O.M. KHOLODOV", O.P. GUNDAROVA™

"Voronezh State Academy of Sports of the Ministry of Sports of Russia,
Karl Marx Str., 59, Voronezh, 394000, Russia, e-mail: fedor.vp@mail.ru
“Voronezh State Medical University named after N.N. Burdenko of the Ministry of Health of Russia,
Studencheskaya Str., 10, Voronezh, 394036, Russia

Abstract. The liquidators of the consequences of radiation accidents and the affected population show a
significant increase in borderline neuropsychic disorders. The high medical and social significance of these
conditions makes it necessary to identify the corresponding structural and functional equivalents in the brain.
However, evaluation experiments on animals irradiated in doses and regimens comparable to those in liqui-
dators of the consequences of the Chernobyl accident, performed using traditional neuromorphological and
statistical methods, did not reveal functionally significant organic changes in brain structures. In this regard,
new approaches are needed to assess changes in the brain, and the primary role in this should belong to the
methods of system analysis and, in particular, mathematical modeling. The research purpose is to study
the changes in neurons in various parts of the brain after total y-irradiation at doses up to 1.0 Gy. Materials
and research methods: The experiment was carried out on 300 adult white rats that were exposed to acute
y-irradiation at doses of 0.1; 0.2; 0.5 and 1 Gy with a radiation dose rate of 0.5; 1.0; 2.5 and 6.6 Gy/h and
studied throughout the subsequent life by standard neuromorphological, histochemical and statistical meth-
ods, followed by mathematical modeling of the obtained evaluation criteria. Results and its discussion:
Throughout the experiment, both in control and irradiated animals, phase undulating changes were observed
in various neuromorphological indicators of the state of nerve cells, which, as a rule, had a borderline char-
acter, and the level of their significance fluctuated in relation to the control within functionally insignificant
limits. At the same time, the change in some neuromorphological parameters was more influenced by y-
irradiation, while others were influenced by the recovery time. Under the combined influence of the radiation
factor and the time of the recovery period, most indicators of the state of neurons corresponded to the age
control. Conclusion: There were no statistically significant changes in the state of brain neurons depending
on the dose and dose rate of radiation exposure.

Keywords: brain, low doses of ionizing radiation, dose and dose rate of radiation exposure, neuronal
response to y-irradiation.
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BO3PACTHbIE ACMNEKTbl U'3MEHEHUA NAPAMETPOB KAPOAUOPUTMA XXEHCKOIrO HACENEHUA
CEBEPA PO®

B.B. ECbKOB', I'.B. TA3A", E.A. ACPUEB™

'BY BO XMAO-tO2pbi « Cypaymckull eocyOapcmeeHHbIl yHuUsepcumemsy,
np. JleHuHa, 8. 1, e. Cypeym, 628408, Poccus
“@ry «®HL HayyHo-uccnedosamernbckull uHCmumym cucmemHbix uccrnedosaHutl Poccutickol akademuu
Hayk». ObocobneHHoe nodpasdeneHue « OHL] HUMCU PAH>», 8 2. Cypayme,
yn. basoeas, 0. 34, e. Cypeym, 628426, Poccus, e-mail: safety.ot86@gmail.com
""Poccutickuti yHusepcumem Opyx6bi Hapodos, yn. Muknyxo-Maknas, 9. 6, 2. Mockea, 117198, Poccusi

AHHoTauusa. MNpoxunBaHne NpuULLoro HaceneHus Ha Ceeepe TpebyeT OTAENbLHOrO HAy4YHOrO BHUMAHMS.
Uenb uccnedogaHusi — U3yunTb pasnuyuus B napameTpax CEpAEYHON PUTMUKM TPeX BO3PaCTHbIX Tpymnn
NPUE3XMX XKEHLLUMH M abopureHoB (XaHTbl), Npoxusatwowmux B ycnosusx Cesepa Poccun. Mamepuanbsi u
MemoObI uccrnedoeaHusi. o wecTn napameTpam paboTbl cepaua obcneaoBanuck Tpy BO3pacTHbIE rpyn-
Mbl XEHLUWMH XaHTbl U TPW FPYyMnbl MPUE3XNX XKEHLLMH. MccnegoBaHusa npoBoaAnnnchL cuasd, B Nokoe, ¢ NoMo-
Wbt komnriekca Anokc-01 no 6-Tm napameTpam (NokasaTenu CUMNaTUYEeCKON U napacnumnaTnyeckon Hewn-
poBereTaTMBHOW CUCTEMbI, MHOEKC BaeBckoro, ypoBeHb OKCcuUreHaumm Kposu u gp.). Nposognnack ctatnctum-
Yyeckasi 06paboTka AaHHbIX U UCMONb30BANMCh UCKYCCTBEHHbIE HEMPOCETU B ABYX OCOObLIX pexmnmax (Xxaoc u
MHOrOKpaTHble NMOBTOPHbLIE HACTPOWKM). B pe3ynbmame uccnedoeaHust yCTaHOBMNEHO, YTO NMapHOe cCpas-
HeHWe BbIOOPOK MeanaH Anst OOUHAKOBbLIX BO3PACTHLIX IPynn MMeeT borbluoe CTaTUCTUYECKOE COBMageHME.
M3 18-Tn pasHbix Nap CpaBHEHMS TOMbKO 2 Napbl NoKasanu cratucTudeckne pasnuums. HempoceTtun npm aTom
MOMHOCTBIO pas3genunu BCe TpU BO3pacTHble rpynmnbl. Bbieodbl. B repoHTONOrMM MoryT BO3HWKaTb CUTYa-
LW, NpU KOTOPbIX CTAaTUCTUKA He NOKa3blBaeT CYLLECTBEHHbIX pasnuynin. OgHaKo NpUMEHEHNEe UCKYCCTBEH-
HbIX HEMpPOCETEN paspeLlaeT Taky HeonpeaeneHHOCTb NEPBOro TMna.

KnrouyeBble crnoBa: HeonpeaeneHHoCTb MepPBOro TMna, UCKyCCTBEHHbIE HEMPOHHbBIE CETU, Xaoc.

AGING ASPECTS OF CARDIO RHYTHM PARAMETERS IN THE FEMALE POPULATION ON THE
NORTH

V.V. ESKOV", G.V. GAZYA", E.A. ASRIEV™

‘Surgut State University, Surgut, Lenin Ave., 1, Surgut, 628408, Russia
“Federal Science Center Scientific-Research Institute for System Studies of the Russian Academy of Sci-
ence, Bazovaya Str., 34, 628426, Surgut, Russia, e-mail: safety.ot86@gmail.com
"Peoples’ Friendship University of Russia (RUDN University),
Miklukho-Maklaya Str., 6, Moscow, 117198, Russia

Abstract. The investigation of human body parameters in the Russian North needs of special scientific
interest. The research purpose was to study the different parameters of cardio rhythm for the aging groups
(three groups of Khanty woman and arrival citizen). Materials and research methods. According to six pa-
rameters of cardio-vascular system, three age groups of Khanty women and three groups of visiting women
were examined. We used special equipment Eloxe-01 for registration of such six parameters (indicators of
the sympathetic and parasympathetic neurovegetative system, the Baevsky index, the level of blood oxy-
genation). We used traditional stochastic methods and special neuron networks (two special regimes: chaos
and numatical repetition). Results of the study. It was found that pairwise comparison of samples of medi-
ans for the same age groups has a great stochastic equalience. Only 2 pairs showed statistical differences
from 18 different comparison pairs. At the same time, neuron networks completely separated all three age
groups. Conclusions. Gerontology demonstrated many examples when stochastics cannot demonstrate
differences between samples. But neuron networks present the solution of first type of uncertainty.

Keywords: uncertainty of the first type, artificial neuron networks, chaos.
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COCTOSIHME CEP.D,ELIHO—COC}/.D,VICTOVI CUCTEMbI PABOTHUKOB
HE®TEFA30BOU OTPACIIN B YCNOBUAX AEUCTBUSA NMPOMbILLITEHHBIX 3NEKTPOMATHUTHBIX
NONEN

.B.TA34", B.B. ECbKOB™, B.A. TAIIKMH", O.E. PUTTATOBA"

Oy « ®HL| Hay4Ho-uccnedosamensckull uHCmumym cucmemHbix uccredosaHull Poccutickol akademuu
Hayk». ObocobnieHHoe nodpasdeneHue « OHL| HUNCU PAH» e 2. Cypayme,
yn. basoeas, 0. 34, 2. Cypaym, 628426, Poccus
“BY BO XMAO-HOepbi «Cypeymckuli 2ocydapcmeeHHbIll yHusepcumemy,
np. JleHuHa, 8. 1, 2. Cypaym, 628408, Poccusi

AHHOTauuA. V3yyeHne BNUAHWUS NPOMBbILLMEHHbIX 3NEKTPOMAarHMTHbIX MOMNen Ha opraHuM3M YerioBeka
ABMNSIETCA Ba)XXHbIM pas3geniom akororuu venoseka. Ljenb uccredoeaHusi — n3y4ntb 0COBEHHOCTU peryns-
LUK KapamopuTMa >KeHLMH (paboTHMKOB Hed)TerasoBow OTpacnuv) B YCNOBUAX AEWCTBUSA MPOMbILLUNEHHbIX
3NEKTPOMarHuTHbIX nonev. Mamepuansl u Mmemodsi uccrnedoeaHusi. C nomoulbto npubopa Anokc-01C2
0o6cnenoBanoch 4-e rpynnbl XXeHLWMWH (OBYX pasHbiX BO3pacToOB) B CPaBHUTENBLHOM acnekTe no napamerpam
KapguovHTepBanoB. PerncrpmpoBanucb napameTpbl kapAMOuHTEpBanoB (y Kaxgoro obcnegyemoro peru-
cTpupoBanu He MeHee 5 MuHyT, no 300 3Ha4eHMn B kaxxgor Bbibopke). Bce BbIGopkn obpabaTtbiBanuch cta-
TUCTUYECKN U pacCuYUTbIBANUCh Nowann NcepaoaTTpakTopoB 4SS NapaMeTpoB: X1 — KApAWOUHTEPBAanbI, X2
— NpupalleHne KapguonHTepeanoB. B pe3ynbmame ucciedo8aHusi yCTaHOBMNEHO, YTO MeanaHa BbIGOpoK
KapAMouHTepBarnoB nepsown rpynnbl (4o 35 net, 6e3 BO3AENCTBMSA SNEKTPOMAarHUTHbIX Nonen) cratucTuye-
CKW He oTnmyaeTcs, oT 4-i rpynnsl (cTapwe 35 neT, nog encTBMEM MOnen) n oTnnyaeTcs oT CBOeW cTap-
Wwer rpynnbl 1 rpynnbl 4o 35 neT npu BO3AENCTBUM 3NEKTPpOMarHuTHbIX nonen. Eweé donee cyllecTBeHHble
pasnuuMsa nokasbliBalT NapameTpbl NCEBOOATTPAKTOPOB, KOTOPbIE Y 00MyYaeMblX 3NEKTPOMArHUTHLIMU MO-
NsMK Ntofelnt ¢ BO3pacToM CUMbHO yMeHbLUatoTcsl. BbieoObl: YCTaHOBNEHO Hanmyne HeonpeaeneHHocTn 1-
ro TMna npv cpaBHEHWW NapameTpoB KapAMOWHTEPBANOB A1 YeTbipex (BO3pacTHbIX) rpynn obcnegoBaHus.
OpHoBpeMeHHO MapameTpbl NCeBA0ATTPaKTOPOB AN KapAWOUHTEPBANoB AEMOHCTPUPYHOT YMEHbLUEHNE C
BO3paCTOM, YTO KONMMYECTBEHHO Xapakrepu3dyeT OEeNCTBME SNeKTPOMarHWTHbIX MOMen Kak CTpecc Bo3aen-
CTBWS HA CEPAEYHO-COCYAUCTYIO CUCTEMY.

KnioyeBble cnoBa: kapauovHTepBarsbl, 3fIekTpOMarHnTHble nons, acdpdekt EcbkoBa-3nHYEHKO.

STATE OF CARDIOVASCULAR SYSTEM IN THE OIL AND GAS WORKERS UNDER CONDITIONS OF
INDUSTRIAL ELECTROMAGNETIC FIELDS

G.V. GAZYA", V.V. ESKOV™, V.A. GALKIN’", O.E. FILATOVA"

"Federal Science Center Scientific-Research Institute for System Studies of the Russian Academy
of Science, Bazovaya Str., 34, Surgut, 628426, Russia
“Surgut state university, Lenin Ave., 1, Surgut, 628408, Russia

Abstract. Studying the effects of industrial electromagnetic fields on the human body is an important
section of human ecology. The research purpose was to study the peculiarities of womens’ (employees of
oil and gas industry) cardiorhythm regulation in conditions of industrial electromagnetic fields action. Using
the Eloks-01C2 device, 4 groups of women (two different ages) were examined in a comparative aspect ac-
cording to the parameters of cardio intervals. Parameters of cardio intervals were recorded (at least 5
minutes, 300 values in each sample, were recorded for each subject). All samples were processed statisti-
cally and pseudoattractor areas were calculated for parameters: x1 - cardio intervals, xz - increment of cardio
intervals. Result of the study. It was found that the median of cardio intervals samples of the first group (up
to 35 years, without exposure to electromagnetic fields) is not statistically different from the 4th group (over
35 years, under the influence of fields) and differs from its older group and group up to 35 years when ex-
posed to electromagnetic field. Even more significant differences show the parameters of pseudoattractors,
which in EMF-irradiated people greatly decrease with age. Conclusions. It was established that there was
uncertainty of the first type when comparing the parameters of cardio intervals for four (age) groups of exam-
ination. At the same time, parameters of pseudoattractors for cardio intervals show a decrease with age,
which quantitatively characterizes the effect of exposure to the cardiovascular system electromagnetic fields
as stress.

Keywords: cardiointervals, electromagnetic field, the Eskov-Zinchenko effect.
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NUCNONb30BAHUE UCKYCCTBEHHbIX HEAPOCETEW B OLIEHKE AKTUHUYECKOIO OEPMATUTA
MN.E. KOHHOB’, M.A. ®UNATOB™, O.N. MOPOCUHWH", O.MN. IOWKEBUNY™

‘Or60Y BO «Camapckuli 2ocydapcmeeHHbIl MeduyuHckull yHusepcumemy MuHadpasa Poccuu,
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“BY BO XMAO-Hezpbi « Cypeymckuli 20cydapcmeeHHblli yHusepcumemy,
yn. JleHuHa, 0. 1, e. Cypeym, 628400, Poccus

AHHoTaumA. 3a nocnegHue 20 net 6bin gokasaH addekT EcbkoBa-3MHYEHKO, B KOTOPOM OTCYTCTBYET
cTaTucTMYeckoe NoBTopeHMe Bbibopok. OQHOBpPEMEHHO Gbina Joka3aHa pearnbHOCTb HeonpeaeneHHocTH 1-
ro Tuna. esb uccnedoeaHusi. BbisiBUTb HeonpefeneHHoCTb 1-ro Tuna B pasHbIx rpynnax GonbHbIX akTu-
HMYEeCKOro gepmaTtuTta no napameTpam MMMyHOrnobynmHoB. O6bekm u MmemoOdsbi uccnedoeaHusi. O6cne-
JoBanacbh Tpu rpynnbl 60MbHLIX XPOHUYECKMM aKTUHUYECKOM OEPMATUTOM C PasHOW CTEMEHbLIO BblPaXKEHHO-
CTM 9TuUM 3aborneBaHni (M3 Bcex 65-TM obcrnenoBaHHbIX). PermctpupoBanmck 5 napameTpoB MMMYHOTo0y-
nuHoB (IgA, IgG, IgM, ®H, IgE). Beibopku 3Tnx napameTpoB obpabaTtbiBannch CTaTUCTUYECKM U C MOMOLLbHO
NCKYCCTBEHHbIX HEMPOHHbIX ceTell. Pe3ynbmamsi u ux ob6cyxdeHue. [Npy NapHOM CpaBHEHUN MO BceM 5-
TV NapameTpam (Ond Bcex Tpex rpynn) nofly4eHo OTCYTCTBUE CTaTUCTUYECKMX Pas3nnyum BCEX BbIOOPOK.
lMpuUMeHeHNEe MCKYCCTBEHHbIX HEMPOCETEN MO3BOSMWMO BbISIBUTL pasnnyne U yCTaHOBUTb FMaBHble AMarHo-
cTuyeckue npusHaku. Bbieodbl. CylleCcTBEHHOE pasferieHne Ha rpynnbl Mo KIMHUYECKMM MpU3HaKkam B
OepMaTosfiorMm MokasbiBaeT OTCYTCTBME BO3MOXHOCTU WUCMOMb30BaHWSI CTAaTUCTUKM B pas3geneHun aTux
rpynn no napametpamMm MMMYHOrnobynvHoB (BbIOOpKM cTaTucTMdecku coBnagatoT). [MpuMeHeHue uckyc-
CTBEHHbIX HerpoceTeln B ABYX pexuMax (Xxaoc U MHOTOKpaTHble NOBTOPHbIE HACTPOWMKM) YCTPaHSIOT Heonpe-
AeneHHOCTb 1-ro Tvna v pellaeT 3agadvy ANarHOCTUKMN.

KnioyeBble cnoBa: MCKYyCCTBEHHAs HEMPOCETb, XPOHNYECKUIA aKTUHUYECKUIA OepMaTuT, HeonpeaeneH-
HOCTb, 3ppekT EcbkoBa-3MHYEHKO.

ARTIFICIAL NEURAL NETWORKS USE IN THE ACTINIC DERMATITIS ASSESSMENT
P.E. KONNOV’, M.A. FILATOV™, D.P. YUSHKEVICH", O.l. POROSININ™

‘Samara State Medical University, Chapaevskaya Str., 89, Samara, 443099, Russia
“Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia

Abstract. Over the past 20 years, the Eskov-Zinchenko effect with no statistical repetition of samples
has been proven. The reality of uncertainty of the first type was proved at the same time. The research pur-
pose was to reveal the uncertainty of the first type in different groups of patients with actinic dermatitis in
terms of immunoglobulin parameters. Object and methods. Three groups of patients with chronic actinic
dermatitis with severity varying degrees of these diseases were examined (all 65 examined). 5 immuno-
globulin parameters were recorded (IgA, IgG, IgM, FN, IgE). Samples of these parameters using artificial
neural networks were processed statistically. Results and its discussion. Pairwise comparison of all 5 pa-
rameters for all three groups showed no statistical differences in the given samples. The use of artificial neu-
ral networks allows to identify the difference and to establish the main diagnostic features. Conclusions. A
significant division into groups according to clinical signs in dermatology shows the lack of statistics' use
possibility in the division of these groups according to immunoglobulin parameters (the samples are statisti-
cally the same). The use of artificial neural networks in the modes of chaos and multiple reconfigurations
eliminates the uncertainty of the first type and solves the problem of diagnostics.

Keywords: artificial neural network, chronic actinic dermatitis, uncertainty, the Eskov-Zinchenko effect.
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