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BEKOBQI71 IOBNJIEN
3ABEJAYIOIIETO KA®EJIPO HOPMAJIbHON ®U3NOJIOTI'UA
KMAKHUHA UTOPSI KOHCTAHTUHOBUYA

3uHYyK B. B.

I poonenckuil 2ocyoapcmeeHtblil MeEOUYUHCKUL YHUBEPCUM e
I'poono, berapyco

B stom roay (24 wtons) ucnonHwiock 100 meT co IHS POXKJIECHUS. TEPBOro
COTpYyJHMKA Kadenpsl HOpMaJIbHON (PU3HOJIOrMU ['pOTHEHCKOro rocy1apcTBEHHOTO
MEIUIIMHCKOTO  YHUBEpPCHUTETa, (u3nosora, JJOKTOpa MEIUIUHCKUX  HayK,
npodeccopa Urops Koncrantunosuya Xmakuna. OH OTHOCHTES K OCOOOH Iesizie
COTPY/JHMKOB HAIIEro0 YHUBEPCUTETA, KOTOPbIE CTOSUIM Y MCTOKOB CTAHOBJIIEHUS
HaIIEro y4pexaeHus: 00pa30BaHus.

On pomuics B KueBe B cembe MenukoB (oter <~ KoHeranTtun HuxonaeBud,
u3BecTHeli B CCCP akymep-runekosior). Ero AeTCTBO U MEpBbIE TOAbl y4eObI
B IIIKOJIE TIpouu B YKkpauHe. Bo Bpems Benukoit OTeueCTtBEHHON BOMHBI €r0 CEMbS
Haxonunack B I. Anamxkan (Y30ekuctan). B 1945-1951 rr. U. K. XKmakun yuumics
Ha jedeOHOM  dakynpTeTe  CTaNMHCKOro . “\MEIMHMHCKOTO  WHCTUTYyTa |
B 1-oM MockoBckoM opzaeHa Jlennna menunHekoM unctutryte. Ha 1951-1954 rr.
npunuiack ydyeba B acnupaHType TMpu ~Kadeape HOpMalbHOW (PU3HOIOTHI
2-r0 MOCKOBCKOTO MEIUITMHCKOTO HHCTUTYTa, IJie OyAyIIHii TOKTOP HAYK BBITTOTHSII
JUCCepPTalUI0 T0J] PYKOBOJACTBOM ~COBETCKOrO Heipoduiunomora . A. AcpatsiHa,
kotopbii Obu1 yueHukoMm MW. I1.1laBaoBa, unen-xkoppecnonnentom AH CCCP,
akagemukoMm AH Apmsuckoit CCP.

B 1954 r. W. K. )Kmakun 3ammTun KaHAMAATCKYIO AUcCcepTauuio «BimsHue
yAQJIeHUsT KOpbl OONBIIMX 'MOJyUIapUid TOJIOBHOIO MO3ra Ha Ta30BbId OOMEH Y
cobak». B aToil pabore uyBCTBYeTCsI 0cobasi atMochepa HayYHBIX MU3BICKAHUM TOTO
BpemeHu. «llocne TmiatenbHOro ordopa Uisl SKCIEPUMEHTOB ObLIO OCTaBJIECHO
5 cobak. OnHa cobaka morubia mocie yJaldeHus: KOPbl OJHOTO MOJYIIapus U OJHA
yepe3 S5 AHe# 10cie MOJHOM JeKOpTHUKalMh. TakuMm o0pa3oM, ra3oBblii OOMEH
JUTUTEIILHOS BpeMsi u3ydascs y 4-x cobak mocyie 0JIHOCTOPOHHEHN JIEKOPTUKAIMK U Y
3-X W3/ HUX TOcle ynajleHuss KOphl 00oux momymapuid. [IpoMexxyTok wmexmy
omepauusiMi yAaJaeHUsI KOpbl 1-To U 2-ro moytylapusi COCTaBIIsLI OT 2 M. 23 nHEN 10
8,5 mecseB. [Tocne 2-it onepanuu cobaka «IIpoka3Huk» uzyuyanach B TEUCHUE 8-MU
MmecsaneB. [lonHocTeio OeckopkoBas coOaka «benas» JKUBET yKe CBBIIIE TOAa,
a «Hogerit» 0Oonee 6-tu MecsueB. Kpome 5-Tu BblllIeHa3BaHHBIX, OJIHA coOaka
(«piran») wu3ydanach JUIIb MOCJE MOJHOM JeKopTHUKauuu (uepe3 1 wmecsy u
1 rox 11 mecsieB nocne onepamuu)» [1].

5 wMas 1959 r. WM.K.JKmakun Havyan pabGotath B ['poaHEHCKOM
roCyJapCTBEHHOM MEIUIIMHCKOM MHCTUTYTE Ha Kadeape HOPMaIbHON (DU3UOJIOTHH.
EMy, kak mepBOMY COTPYIHUKY, MPHUIUIOCH MPOJAENaTh OOoJbIIyl0 padoTy IO
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co3nanuto kadenpsl. [locne mpuesna 3aBeayrOUIEro, JTOKTOpPa MEIUIMHCKUX HAyK
H. Y. ApununHa nocteneHHo copMUpOBaCs KOJUIEKTHB Kadeapbl, KOTOPbII peria
pasIMYHbIC 33J1a4y 0 OpraHU3ally U CTAHOBJIEHHWIO y4eOHOro mpoiecca. B nepBoi
nonoBuHe 60-x romo MU. K. )KmakuH mnpuHMMan ydacTue B CTaHOBJICHHH
['poHEHCKOTO TOCYAapCTBEHHOTO MEIUIIMHCKOTO WHCTUTYTa, paboTal B KauyecTBe
3aMECTUTENId JE€KaHa, MPOPEKTOpa MO Hay4yHOW M ydyeOHOM uactu. B 1969 r.
. K. XKmakun Bo3riaBui kadenpy, KOTopoit oH pyKoBOAwI mouTH 30 jeT. Y4ueOHbIi
npouecc Obul rnaBHeIM B padbore M.K. Kmakuna, on yzaensn GoJibliioe BHUMaHUE
OpraHu3alliy MpenoaaBaHus GU3NOIOTUYECKON AUCITUTUIMHBI.

B 1975 r. H. K. J)Kmakun 3aIUTHI JIOKTOPCKYO JIACCEPTATULO
«DyHKIIMOHANbHAS XapaKTEPUCTUKAa HEKOTOPBIX OCOOEHHOCTEH caMOpEryJiiHuu
KpOBOOOpaIlleHUsI U pUTMa CcepAlla y B3pOCHbIX JIOJEH MW JKMBOTHBIX, B
NOCTHATAJJbHOM OHTOT€HE3€ W TNpPH MU3MEHEHUHU AapTEPUAIBHOIO [ABJICHUS B
JKCIIEpUMEHTE»  (HAy4YHbI  KOHCYJIbTAaHT, wieH-koppecrioHaeHtr HAH PB,
H. U. ApunuuH, nepBblii 3aBeaytonmi kKadeapoi HopMaIbHOW (PU3HOIOTHH).

B sr1oli paboTe Mmoka3zaHO, YTO «HM3y4YEHHE Pa3ACIbHOM PEryssiiuu ypOBHS
(YHKIMOHUPOBAHUS BOAUTEIS PUTMA U €0 MUTPAIMK TIO3BOJISIET B psAJie OTHOLLICHUI
[I0-HOBOMY paccMaTpHUBaTh Pa3BUTHE M MEPECTPONKY PEFWIALMH Cepaua B (GUiIo- U
OHTOI€He3e, B Ipolecce (PU3NYECKOM TPEHUPOBKH, OPraHM3Ma W IPH Pa3IMYHBIX
KPaTKOBPEMEHHBIX M JUIMTEJIbHBIX OTKJIOHSIOINMX  BO3JCUCTBUSIX, a TaK K€ pOJib
aBTOMATUK cepala U e€ peryjsauuu B (OPMUPOBAHUM THUIIOB CaMOPETYJISLUU
KpOBOOOpAIIEHHsI, IAaTOI€HETUYECKUX  (QOPM =~ MOBBILEHUS W  MOHMKEHUS
apTepUAIBHOTO AaBIECHUS» [2].

B 1977 r. U. K. XKmakuny npucBoeHo 3Banue npodeccopa. Chepa HaydHBIX
untepecoB U. K. XKmakuHa — Tumbl  caMoOperyssiiuu KpoBOOOpalleHHs M UX
B3aMMOCBS3b C (Da30BOM CTPYKTYPOH.CEPICUHOIO UKJIA B HOPME U MPU HaTOJIOTHH,
OCOOEHHOCTH MX M3MEHEHHUs C BO3PACTOM, (PM3MUECKOW HArpy3KOM, MOJ BIUSHUEM
pazimuuHblx  (apmakosnorudeckux — npemnaparoB. WM. K. XKmakun  oGocHoBan
reTepOXPOHHOCTh PAa3BUTUS,B OHTOT€HE3€ NMAapaCUMIATUUYECKON PEryJIsSlMA YaCTOThI
CEpJICYHBIX COKpaIleHU M BapuabelbHOCTH JJIUTEILHOCTH Kapauouukia. [lokaszan,
YTO, HECMOTps/ HA  MMO3]IHEEe TOSBJICHUE NapacUMMaTHYEeCKOW peryjsiuud B
MOCTHATAJIbHOM OHTOI'€HE3€, B PSI/IE CIy4aeB Y HOBOPOKIAEHHBIX YETKO BBISBISETCS
BIIMSIHUE OJTY KIAOIIETO HEPBA.

C1998.r. mo 2003 r. U. K. Kmakun paboran npodeccopoMm kadenpsl u
MIPOMOJDKATI |aKTUBHYIO INEAArOrMYECKYI0 W HAy4YHYIO JAESITEIbHOCTb, NEIWICS C
MOJIOABIMA COTPYJHUKAMH MHOTOJIETHHM ONBITOM NPENOJABAHUS HOPMaJIbHOU
¢usuonornn. OH WEAPO JEIWICA CBOMM ONBITOM, KaK YeJIOBEeK, TaK U
IpenoaaBaTellb, pacckasplBaJl MHOTOe 00 HCTOpUH Hamel kadeaps [3].

3a roxael pabotel M. K. Kmaxun omyobnukoBan Ooniee 200 HaydHbIX paloT,
ABJISTICA COaBTOPOM 2 Y4yeOHMKOB 1O (DU3MOJOTUM YeJIOBEKa, IEJIoro psaa
MPaKTUKYMOB U TUIIOBBIX MPOrPaMM 1O HOPMaJIbHON (PU3UOJIOTUH JIJISI METUIIUHCKHUX
By30B. U. K. JKMakuH npuHHMall HEMOCPEICTBEHHOE y4acTHE B MOATOTOBKE Ooiiee
40 BBIMMYCKOB Bpayeil, OKOHYMBIIKNX [ pOAHEHCKUN TrOCyaapCTBEHHBIH MEIUITUHCKUN



MHCTUTYT UM YHHUBEPCUTET, BBICTYNAJl C 000OHIAIONIMMHU JOKJIaJaMu MO BOIpOcaM
¢busnonornn kpoBooOpamieHuss Ha TwieHymax otnaeneHus ¢usunonornu AH CCCP
(1973 r., 1978r.). W.K.)XXmakuH mnpuHUMaNT aKTHBHOE YydYacTHe B pabore
[lenTpanpHON MPOOIEMHON Y4EeOHO-MEIUIIMHCKOM KOMHCCHH 1O (DU3UOJIOTHH
M3 CCCP u MeXIyHapoIHOH KOMHUCCHMM [0 KOOPAWHALUMU NPENOoJaBaHUS
¢bu3MONOrNK B COLMATMCTUYECKUX CTpaHaX, HEOJHOKPATHO BBICTYHAN C JOKJIaJaMU
Ha Bcecoro3HbIX ceMHHapax M COBEUIAHMSIX 3aBEAyIOMUX KadeapamMu (U3NOIOTUU
CCCP. C 1999 r. N. K. XKmakuH ABISIICS YJIEH-KOPPECIIOHAEHTOM MexayHapOoaHO
Axkanemun ['epontonoruu. 3a roasl padbotsl M. K. dKMakuH pykoBOIMII TOATOTOBKOM
7 KaHIUJATCKUX U 1 JJOKTOPCKOW AMCCEepTaldid IO Pa3HbIM acriekTam (pu3noioruu u
naTopU3UOIOTUU  KPOBOOOpAIIEHUs] W Ha TNPOTSHKEHUH MHOTHX JeT  Obul
3aMecTuTelleM mpeacenaTens (U3MOJIOTHYECKOro oobiiecTBa benapycu. nMeHu
N. T1. ITaBnoBa u npenaceaarenemM ero [ poaHeHckoro otaeneHus [4].

N. K. Kmakun Harpaxiaen 3 menamamu CCCP, mHorokpatHo — I[louetHpimu
rpaMoTaMd MHUHHCTEpCTBA 3APABOOXPAHEHUS, | POMTHEHCKOTO OOJMCIIONKOMA,
pekTopara, 3HakoM «OtauyHuK 3apaBooxpaHeHusi CCCPy», SBIsICS MOYETHBIM
yieHoM benopycckoro pu3nonorunueckoro oOmecTsa.

[Tocne yxoma Ha 3achmyxeHHbld oTapix MoK, XKmakun npomosmkan
MHTEPECOBATHCS KU3HBIO Kadeaphl, BCTpEUAThCst C YUCHUKAMU U KoJuieramu. JKu3Hb
Uropss KoHCTaHTMHOBHYA  SIBJISIETCS MPUMEPOM  OECKOPBICTHOTO  CITY>KECHUS
MEIUIMHCKOW M (U3MOJIOTMYECKON Hayke, OH 0€3Bo3Me3qHO mnepeaan B (OHI
Kadeapbl CBOIO YHUKAIBHYIO (DU3HMOIOTHUECKYH) OMOIMOTEKY, KOTOpas aKTHUBHO
UCIIOJIB3YETCs U 1O Cel JIeHb criennanucTaMu U crygeHtamu. 31 nexadps 2021 roga
Uropst KoHCTaHTHHOBUYA HE CTaJIO.

CoTpynHuku W OBbIBIIME CTYJCHTBI, YHUBEPCUTETA IMOMHAT 00 OrPOMHOM
Bkimane mnpodeccopa MU. K. Kmakuna B pa3BuTHE U CTAaHOBJICHHE Kadeapsl
HOPMAJIbHOM (PU3MOJIOTHH. »3aTT0KEHHBIE UM OCHOBBI M TPAAMIMKU TPOJOJIKAIOT
pa3BUBAThCA W TPEYMHOXKATBCS HBIHEIIHUM KOJUICKTUBOM Kadeapbl, KOTOpbIN
BHUMATEJIbHO  OTHOGHMICS, K [MEJarori4eckoMy H  HAydYHOMY  HAaclIeUI0
. K. )KmakuHa, 3HaKOMSI ¢ HUM CTYJEHTOB M MCIOJIb3Ys €ro B 00pa30BaTEIbHOM
npoliecce.

Bexonoit, rooumieii npodeccopa WM. K. dKmakuna — 310 He mpocto agara, a
uctopus kageapsl HOpMaTbHON (PU3NOJIOTUN M YHUBEPCUTETA, KOTOpas cO37aBanach
BEITMKUMH JIHOABMU, OCTABUBIIIMMH 3HAYUMBIH CJI€/l B Pa3BUTHH HE TOJIBKO Kadeapsl,
HO'W HaWlel | AnbMa-MaTtep U MOTHUBUPYIOIIMMH HOBBIE MTOKOJIEHUS Ha CIY>KEHHE Ha
HUBE MEJIUTIUHCKOTO 00pa30BaHUs.
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BA/IMJAALIUA METOAUKHU NOBBIINEHUSA
DQOPOEKTUBHOCTHU AJAIITAIIUHU
K I'HITIOKCHUMU Y CIIOPTCMEHOB

Axysinu H. B.1, Masnamesuu II. H,2

L Pecnybnuxanckuii nayuno-npaxmuyeckuid yenmp.cnopma
Munck, benapyco
2PecnyOnuKkanckuti yeHmp OnuUMRULCKOL NOO20MOBKU N0 SUMHUM 6UOAM CROPMA
«Payouuuy
c/c Ocmpowuyxo-I'opoookckuii, Munexuu pation, berapyco

Beenenue. ['mnokcnueckne COCTOSHMS; BO3HUKAIOIIME y aTIETOB B pPaMKax
TPEHUPOBOYHOIO TpoOIlecca M, OCOOEHHO, B YCIOBHUSX CpEAHE- M BBICOKOTOPbs
UCIOJIB3YIOTCS B KayeCTBE OCHOBHOFO (paKTOpa, MOBBILIAIOIIETO YCTOWYMBOCTH
OpraHu3ma CIOPTCMEHOB K . usmdeckum Harpy3kam. OcHOBHOM 3agauei
TPEHUPOBOYHOI0 IpoLEcca B UUKIMYECKUX BHJAX CIOPTA SIBISETCSA IOBBILICHUE
a’poOHOM M aHa’pPOOHON MPOU3BOAUTEILHOCTH, @ BAXKHEUIIIMM €ro pe3yibTaToM
CIIYKUT TIOBBILLIEHUE JOCTaBKM W YTUIIM3ALMK TKaHIMU KHCIIOPOJA.

CornacHo COBPEMEHHBIM UCCJIEI0BAHUSIM, TUIIOKCHS, OKa3bIBas
MOJIOKUTENIBHOE BJAMSHUE HAa (PU3MYECKYI0 pabOTOCIOCOOHOCTh, peaau3yeT CBOE
BIIMSIHUE C YydacTHeM MoHookcuaa azota (NO), koTopwlid, oOsamgast psaoM
YHUKAIbHBIX (UBHKO-XMMHUYECKUX  CBOMCTB, HIpaeT poJib  peryjsaTopa
(GYHKIIMOHATBHOW » aKTHBHOCTH TeMmoriioonHa sputpouutoB [1]. B pesymibrare
B3aumofierctBisi NO U reMoriioOMHa MpPOMCXOAUT OOpa30BAHHME €ro Pa3TMYHBIX
dopm [2], yTOo MOXKEeT MMETh 3HAYCHHE KaK JUIs Pa3BUTHS THIIOKCHH, TaK W JUIS
aQIanTanuy K HEu.

M3BecTHO, UTO BaXHEWIIUM (AKTOPOM, OIPENESIOUIMM BBIHOCIUBOCTh B
IUKIMYECKUX BHUJAX CIIOpPTa, SBIsETCS a’poOHas NPOU3BOAMUTEIBHOCTh, a €€
COCTABJISIOIIECH — KUCIOPOATPAHCTIOPTHAS (DYHKLUS KPOBH, KOTOPAask ONpEIesieT He
TOJIBKO CKOPOCTh IOCTYIUIEHUS KHCIOPOJA W3 ajbBEOJ] JIETKHUX B KpPOBb, HO H
s pexTuBHOCTE nocTaBku Oz B paboTaronue MbImis [3].

Ileab. B pamkax BBIIIOJHEHUS OTPACIEBOro INpoekra MuHHCTEpCTBA CriopTa
Pecnybmuku bemapych pa3paborana MeToguka TOBBIIIEHUS A(P(HEKTUBHOCTH



aJanTaluyd K THIIOKCUH, a OJHUM M3 JTallOB €€ BHEIPEHHUs SIBIIETCS MPOLEAypa
BaJIMIALINN.

B pamkax Bamupanuu METOAWKH OIEHUBAIM BIUSHUE TUMOOApHUUECKON
TUIIOKCUMA Ha KIIIOYEBBIE I[IOKA3aTeld aJamnTalli, ONpeaessuid HaJAeKHOCTD
METOJIMKH, TPAKTUYECKYI0 MPUMEHHUMOCTh, O€30MaCHOCTh W JKOHOMHUYECKYIO
3¢ ()EKTUBHOCTS.

MeToabl ncciei0BaHUs. Y YaCTHUKAMHU UCCIIEIOBAHUS SIBJSUIUCH CIOPTCMEHBI
23-29 net, cnenuaIM3upyOIKecs B MUKINYSCKUX BHIAX CHOPTa, KBAIN(UKAILIUSI HEe
HIDKE MacTepa cropra. [pynmel: OCHOBHAasg — NPUMEHEHHE THII00apHuecKOM
TUIIOKCUH B TPEHUPOBOYHOM IIPOLIECCE, KOHTPOJIbHAS — HOpMOOApUUYECKHE YCIIOBHS
TpeHupoBkU. OO6beM BBIOOpPKHU: 32 YenoBeKa, KPUTEPUSAMH BKIIOUCHUS/ MCKITIOUCHUS
ObUIM OTCYTCTBHE TpaBM, CTAOMJIbHBIA TPEHUPOBOYHBIM (POH, OTECYTCTBUE IpHEMa
npenapaTos/100aBoK, BiusonMX Ha MeTabonu3m NO. VMccnenoBanuch cuelnanbHas
paboTOCIOCOOHOCTh (CTYIEHYAThId TeCT Ha Bejo3proMerpe win,30-Th MHUHYTHBIN
Dauer-tect), aganTanusi 1 BOCCTAaHOBJICHHE, a OMOMapKepaMu amariTaiiy SBIsUIUCH
JaKTaT U TIIOKO3a KPOBH, MMOKA3aTeIN PETHKYJIOIHUTOB M SPUTPOLIATOB, COACPKAHNE
NO B sputpoumTax.

[Ipu cTaTUCTHYECKOM aHAIHM3€ HCIOIB30BAICA HEHApaMETPUUECKHN aHalu3
(U-xpurepuii Mann-Whitney) u metonsl anocrepuopHoii ctatuctuku. Kpurepuem
YCHEIIHOCTH BaJUJallMd METOJUKN ObUIM CTATHCTHYECKW 3HAYMMBIC YIYUIICHHUS B
OCHOBHOH TpyIIe, BOCIPOU3BOAMMOCTh U BaWIHOCTh METOJUKH, MOJOKUTEIbHAS
«obpaTHas CBS3b» OT CIIOPTCMEHOB W/WIIM TPEHEPOB. J[i1st KaXkao# Tpymsl (THIOKCHS
WJIA HOPMOKCHSI) BBITIOJTHSUIMCH JIBa UCCHeAOBaHNs: 1-¢ 3a 1-3 AHA 10 MHTEPBEHIINU —
HArpy304Hbli TECT C OLICHKOW OHOMapKepoB KpoBH; 2-¢ uepe3 1-3 nHs mocie
MHTEPBEHIIUU — IOBTOP HArpy304YHOTo TE€CTa M OIIEHKa OMOMapKepOB.

Jnst nmokazatenbcTBa  dPEPEKTUBHOCTH  METOJUKH  HCIOJIB30BAJICS
Mann-Whitney U-tect ans nByx rpynn X u Y C OIICHKOH aroCTEPHOPHOTO
pacmpeziesieHus: mapaMeTpa CIBUra:

nq (nl + 1)

U= nin, - Rl, rac

R1 — cymma paHroB MepBoOii TPYIIILI, N1, N2 — 00bEMBI BEIOOPOK.

Janiee. OlICHUBAJIOCH AaNOCTEPUOPHOE pACHpElEICHUE CIABUTa O MEXKIY
FPyIIIaMU, UCII0JIb3Ysl PAHTOBBIE JAHHBIE:

P(dlnannbie) < P(mannbie|d) x P(0), rae
P (8) — anpuopHoe pacnpeneneHue,
P (nannbie|d) — mpaBaomnogo01e, OCHOBAHHOE HA PAHTOBBIX PA3THUMSIX.



Hanee Beuucisiics Bayes Factor (BFiw) — oTHomenuwe mnpaBaonoaoOuit
runote3 H1 (paznuuue nmeercst) u HO (pa3nuuust OTCyTCTBYIOT):

P(nannblie | H1)

BF10 =
P(nannsbie | HO)

ATOCTEPHOpPHOE  pacHpeleleHue  BU3YyAIM3UPOBAIOCh KAk  IUIOTHOCTh
BEPOSTHOCTH, TTOKA3bIBAIOIIAs HAIIPABIICHHE U BelmanHy dpdekra (puc. 1).

data | H1
BF o = 35.6132 ‘ Median: -0.990
BFo¢ = 0.0281 95% Cl: [-1.651, -0.344]
data | HO

1.2 —— Posterior
1 ---- Prior
P
a 0.8+
S 0.6
] 0
04 .
0.2
0 ------
[ [ \
-2 -1 0 1 2

Effect size &

Pucynok 1 — IIpumep oneHKH-anOCTePUOPHOI BEPOATHOCTH IMIIOTE3bI

Hampumep, npu olLieHKe [TOKazaTessi CpelHU O0BEM 3PUTPOLUTA MPOBEACH
CpPaBHUTENbHBIA aHAIM3 Y, CHOPTCMEHOB JABYX TpPyNI M TMOJXY4YEHbl 3HAYECHUS
BF1035.6, uro yka3biBaeT Ha CWIbHBIE OKa3aTebCTBAa B MOJIb3y rumore3sl H1:
IPYIITBl Pa3IMYAIOTCs; @ alOCTePUOPHOE pacipenenenue U uarepsai [-1.65, -0.34]
YKa3bIBaET Ha YCTOUUUBBIA 3D (PEKT.

TakuMm oOpa3oM, MOJydeHbI CHIIbHBIE JIoKazaTteabcTBa (Mann-Whitney U-tect
u kputepuii baiteca, BFi0>10), uto crnopTcMeHbl, MOJIy4YUBIINE MPEUMYIIECTBA B
aJanTaluuy K T'MIOKCUH, MOCKOJIbKY MPOIUIA TOPHYIO MOJTOTOBKY, XapaKTepU3yOTCS
POCTOM/CPEAHEF0 00bEMa IPUTPOLIUTA.

Pesynbrarel M ux o0cyxaenwe. Ilpu mnpoBeneHUM CHENHATBHOTO
TECTUPOBAHUSI YCTAHOBJIEHO, YTO NPH NPUMEHEHHH THIOKCHUU BBISIBIEHO MEHbBIIEE
3HaueHue (Ha 15% wu Oosiee) ynakTaTa KpOBH IMPH CXOJAHOW MOIIHOCTH HArpy3KH,
COOTBETCTBHE KOHIIEHTPAIIMU JIAKTaTa MPUMEHAEMON CKOPOCTU JABMXKEHUS TIOPOKKH,
MEHbIlIag  BapuaOeNbHOCTh  MyJbCa, 4YTO yKa3biBaeT Ha 3(PPEKTUBHOCTDH
MPEIIECTBYIONIEN TTOATOTOBKM U COOTBETCTBEHHO MOJIOXKUTENbHOE BiusHue Y TC B
YCIOBHSIX CpeHEropbsa. B 4acTHOCTH, y KOHBKOOEXKIIEB, CHEIUANTU3UPYIOIINXCS Ha
JUTMHHBIX JUCTAHIMAX, O JakTata mocturaia -55% u -58% wua 175 u 275 Barrax
MOIIIHOCTH, YTO COOTBETCTBOBAJIO a3pOOHOMY MEXaHU3MY SHEProoOecreyeHusl.



Menbiiass 1 OoJiblllass MOIIHOCTH PaOOThl MpPHU MPOBEACHUM HArpy304HOTO
TECTUPOBAaHUS B TPYMIE «TUIOKCUS» COMPOBOXKAAIACh MEHEE BbIPAKEHHBIMU
pa3INyursAMU, a IPU NMPUOIMKESHUH MHTEHCUBHOCTH HArpy3KH K 30HE MAaKCUMaJIbHOTO
noTpedeHusT KUcIopoia OHU cocTaBisi MeHee 10%, 4To sSBIsSeTCs CyIeCTBEHHBIM
JUIA CIOPTCMEHOB BBICOKOHM KkBanupukarnuu. CHopTcMEHbl KOHTPOJBHON TpyMIIbI
XapaKTepU30BAINCh BBICOKOHN BapuadbenbHocThio YCC, mepeHOCHMOCTh HAarpy3KH IO
nanabiM RPE Borg Obuia Beimie B rpynme «runokcusi» (BFip 261,0 — ouens cuiibHbIe
JoKazarenbcTBa). BozaeiicTBue rumnoOapuyeckol rumokcuu npuBeno kK 13%
OPUPOCTY cojepkaHusg remoriobuna B perukynonutax (BFip900,5 — odens
CWJIBHBIC JIOKa3aTeIbCTBa), O0JIee ueM 2-X KpaTHOMY yBenmueHuto conepkanus NO B
sputponutax (BFi 795,1).

BoiBoabl. Pa3pabotana u  BamuAUpoOBaHA  METOJMKA . “HOBBIIICHUS
3 (PEKTUBHOCTH TPEHUPOBOYHOIO IIpollecca TMpU aJanTaluél CIOPTCMEHOB K
TUIIOKCHM, KOTOpas HalpaBlieHa Ha pOCT a’poOHON (B OOJIBLICH CTEMEHU) U
aHa’pOOHON MPOM3BOAUTEILHOCTH, a BAXKHEHIIMM €€ pe3YJIbTaroM SBIIACTCS
YBEIMUEHUE JOCTaBKM U YTWIM3AIMM TKaHSAMHU KHCIopoaa. = ['mmobapuueckas
TUIIOKCHS, OKa3bIBasl MOJIOKUTEIBLHOE BIIUSIHUE HA (PU3UUECKYIO PAOOTOCTIOCOOHOCT,
peanu3yeT CBOE BIMSHUE 4Yepe3 chelUupUUecKuid MeXaHU3M, (YHKIMOHUPYIOIIUN C
y4acTHeM TeMOTTI00MHA M MOHOOKCH/IA a30Ta SPUTPOLIUTOB.
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OXKNPEFRHUECOBPEMEHHOE COCTOAHMUE ITPOBJIEMbI

Ans-Axeoyp A. 1. 0.1, I'nyrkuHa H. B.2, [logonpuropa M. B.2

Y 'poonenckuii 2ocyoapcmeennuiii ynusepcumem umenu SAuxu Kynanu
2[poOnencKuil 20CyO0apcmeeHtbli MeOUYUHCKUL YHUSEDCUmem
I'poono, benapyco

M30BITOYHBIT  BEC W OXUPEHUE SIBISIOTCS  CEPbE3HOM  MpOOIeMOit
OOIIIECTBEHHOT'O 3JIPaBOOXPAHCHMS, PEIICHUE KOTOPOM CBSI3aHO C BBICOKUMH
MEIULMHCKUMU U COLIMaJIbHBIMU m3Aepkkamu. Hampumep, B EBponeinckux crpanax
(MHAHCOBBIE 3aTpaThl, CBS3aHHBIC C JICUEHHEM H TPODHUIAKTHKON OXKHUpPEHUS,



COCTABJISIFOT OKOJIO 7% OT BCEX PACXOAOB Ha 3paBOOXPAHEHHUE, YTO CONOCTABUMO C
pacxomamu Ha 60pb0y ¢ pakoMm u apyrumu 3adoeBanusmu [ 1, €. 440].

HabGnrogaemslil BO BCeM MUPE CYIIECTBEHHBIA POCT JUL C U30BITOYHBIM BECOM
B OmmkaiieM OyAylieM MOKET MPHUBECTH K yBEIMUEHHI0 cMmepTHocTu K 2050 r.
(92 munoHa  mpexxaeBpeMeHHbIX cMepred) [2, c¢. 2]. JlamHas mnpoOiiema B
3HAYUTENIbHON CTENeHW 3aTparuBaeT HauOoyiee pa3BUTHIE CTpaHbl, ISl KOTOPBIX
CUTyallMsl YBEJIIMYEHUSI KOJUYECTBA JIMI, UMEIOIIMX MOBBIIIEHHBI HHIEKC MacChl
Tena, SIBIAETCA TUINYHOU. TeM He MeHee, CUTyalus: ¢ U30BITOYHOW Maccoil Tena B
COBPEMEHHOM OOIIIECTBE HACTOJIBKO CEpPbE3Hasl, YTO BBICOKHE YPOBHU QXKHPEHUS
PacIpoCTPaHAIOTCS TAKXKE HA CTPAHbl C HU3KUM YPOBHEM JI0XO/A.

JlanHas cuTyauus SBISETCS YPE3BbIYAHHO ONACHOW Kak Uil OTJACIBHOTO
YyeloBeKa, TaKk M Uil oOIlecTBa B IEJIOM, IIOCKOJBbKY OKUPEHME. SIBIISIETCS
IPETUKTOPOM IIEJIOTO psiia 3a00JIeBaHUM: caxapHOro AualdeTra 2 Turla, TUIEPTOHUH,
UIIEMUYECKOMN 00JIe3HU cep/ilia, paka (0COOCHHO TOJCTON KHUIIKU, HPECTATEIbHON U
MOJIOYHOM  JKejie3), amHod BO CHE, TPOMOOIMOOINYECKUX . OCJIOKHEHUH,
JIET€HEPAaTUBHBIX 3a00JIEBaHUII CYyCTaBOB U JEpMaTrOJOTMYECKHX PaCCTPONCTB
[3, c. 2761].

KupoBasi kineTdyaTka Kak SHIOKPUHHBIA M TapaKpUHHBIA OpraH CHocoOHa
BIIMSATH HA JPYTUe€ OpraHbl U CHUCTEMBI, a IPHU M30BITOYHON Macce Teja MPOUCXOJUT
HE TOJBKO Mponudepanuss U TUnepTpoPpus aJWHOUATOB, HO U WX HMH(WIbTpauus
MakpodaraMmu ¢ MOCIEAYIOLIIUM Pa3BUTHEM BOCHAJMTEIbHBIX PEaKLUi, BCIEACTBHE
Yero M3MEHSETCS €€ MeTaboJIMuecKas aKTUBHOCTh, YTO IIO3BOJISIET paccMaTpUBATh
OKHPEHUE KaK CUCTEMHBIN BOCIAIMTENbHBIN ITpoliecC. /JJaHHas MaToIorus sSBIsSETCS
XPOHUYECKUM MYJIbTU(PAKTOPHBIM _3a00JIEBAHUEM, MPOSBIIAIOIIECECS H30BITOUHBIM
HAKOILJICHUEM JKUPOBOW TKaHU (M COIPOBOXKIAIOLIEECS IIOBBIIIEHHBIM PHUCKOM
CEPJIEYHO-COCYAUCTHIX COOBITUH, OCIOXHEHUI U COMYTCTBYIOIIMX 3a00J€BaHUM, a
TaK)Xe LeIOCTHOCTbIO HOPMAILHOTO 3HIOTENHS, MPUBOS K €ro JUCHYHKIIHH.

BolsiBieHa CBSI3b sMEXKAY OXHUPEHHEM U Mepu(epuuecKUM BOCIHAJICHUEM
HU3KOW CTENCHU BhIPAKEHHOCTH [4, c. 326]. [Tpu moBbIIIEHHO 3KcTpeccuu (akTopa
HEKpO3a OIyXOJu-O ‘B JKAPOBOM TKAaHM TYYHBIX TpBI3YHOB U  JIOJEH,
MPOJIEMOHCTPUPOBAHO, ‘UTO 3TOT (DAKTOp HEOOXOAUM [JIsi Pa3BUTHS OXXKHPEHUS,
CBA3AHHOIO €. PE3UCTEHTHOCTHIO K UHCYJIHMHY, M PacOpOCTPaHSETCS IMyTeM
uHuIbTpauu . MakpoaroB M MHOXECTBAa  JAPYIMX  PEKPYyTHUPOBAHHBIX
JEUKOUUTAPHBIX TUIIOB KJIETOK.

OpAuM u3 Haumbojiee OMACHBIX BUAOB OXUPEHUS SBISIETCS SHIOKPUHHOE
OKMPEHUE: >KUPOBas TKAHb YBEJIMYMBAET CEKPELUUIO HWHCYJIMHA U BbI3bIBACT
PE3UCTEHTHOCTh K MHCYJIMHY 3a CUET BBICBOOOXACHUS U30BITKa CBOOOIHBIX KUPHBIX
KucHoT. IHCyIMH BBICBOOOKIAETCSI B OTBET Ha IMOCTYIJICHHE CBOOOIHBIX KUPHBIX
KHUCIIOT B KPOBOTOK U CIOCOOCTBYET MEpU(PEPUYECKOMY TMOIJIOMICHUIO TIIFOKO3BI
MBIIIIIAMA W TE€YEHBIO Yepe3 JMUMONPOTEHHIIUIA3y, KOTOpas CIOCOOCTBYET
JIUTNIOTE€HE3Y U MOTJIOUIEHUIO KUPHBIX KUCIOT. [Ipu 3TOM MPOUCXOAUT 3HAUUTEITHLHOE
NOTpeOJIeHNE U OKUCIEHUE CBOOOAHBIX >KUPHBIX KHUCIOT W CHU)KEHHE OKHMCIICHUS
TJIFOKO3bl C M30BITOYHBIM HAKOIUIEHHMEM TaK HAa3bIBAEMbIX TOKCHUYHBIX JIUMHUJOB —



alMIKO’H3UMa A, [HALWITIMIEPUHA U I[epaMHJIOB, KOTOpbIE MPUBOASAT K
M3MEHEHUIO BHYTPUKJIETOUHOTO CHTHAJIBHOTO KackaJa WHCYJIWHA, CTpeccy
HH/IOIUIA3MATHUECKOTO PETUKYJIyMa, aKTUBAlMM NpOTeHMHKUHa3bl C, MOIyNIAluu
aKTUBUPYEMBIX MpoJudepaTopaMu MEPOKCUCOM, BHICBOOOXKIEHHIO IuTOXpoma C u3
MUTOXOHJIPUH U, KaK CIEJICTBUE, MHUIMAIIMN allONTOTHYECKHUX MPOIECCOB.

Oxupenue ABIISIETCS CEpbE3HOMN npoOIemMoit 0OILIECTBEHHOTO
3/IpaBOOXpaHEHUS, 3aTParuBaroIeii Kak OTACIbHOTO YEeI0BEeKa, TaK U COOOIIECTBA BO
BceM wmupe. Pacrymme mnokaszarennd paclpoCTPaHEHHOCTH JTOro 3abojieBaHus
MOJATBEPKAAIOT CEPhE3HbIE PHUCKU IJisi 3J0POBbS, BKIIOYAs CaxapHbIL. auaber,
0oJie3HM cepAlla U pa3uyHble BHUJIbI OHKOJOTUYECKHX 3a0oneBaHuil. [locneacTBus
JUIst 001ecTBa MOTYT OBITh CEpbE3HBIMHM, IOCKOJIBKY POCT KOJIMYECTBA \JIUH C
O’KUPEHUEM CHIKAET MPOU3BOUTEIHHOCTh U KAUECTBO KU3HH, CO3AACT HArPy3Ky Ha
CUCTEMBI 3/IpaBooXpaHeHusi. bopbba c okupeHHem HeoOXoauma He TOJBKO s
Onaromnosydrs OTAENBHBIX JIOACH, HO W JJIA YKPEIUICHUS 370POBbSI COOOIIECTB U
o0ecrieveHns yCTONYMBBIX PEIICHU B 00JIaCTH 31paBOOXPaHCHUS:

B Hammx uccienoBaHusAX y MalMEHTOB ¢ HHCYJIMHOPE3NCTEHTHOCTHIO BBISIBIICHO
CHMWXeHUE ypoBHS KosH3uMma Q10 u wuHCYIMHOMOMOOHOTO (dakTtopa pocta
CBsI3bIBatONEro  Oenka-1, TMOBBIIIEHHOE  COJEp)KaHME  aclpoCHHA, KOTOpPOe
COIIPOBOXKIACTCA YXYAIICHHEM OKCHUTCHAIMU KPOBM, HanOOJee BBIPAKEHHBIM MPU
YBEJIMYCHUH  KOHIIGHTPALIMM 3TOTO TOPMOHA. [5].,, YCTaHOBIEHO, UYTO TMpH
MHCYJIMHOPE3UCTEHTHOCTH Yy JIULl C HOPMAJILHOM :MAacCoil Tesla MPOUCXOUT CHIKEHUE
CpOJICTBAa Te€MOIJIOOMHA K KHMCIOPOAY, TOrja. Kak MpH H30BITOUHOM Macce Tela U
okupeHuu | crerneHu ormeuaercst ero/moBbllieHue. Kpome Toro, y ucciemyembix
NAIMEHTOB IPH YBEJIWYEHUU COJCPHKAHMA  aclpocHHa (OCOOCHHO MpHU OXUPEHUU
| crenenn) HabmOgaEeTCs POCT KOHIEHTPALMKM MOHOOKCHA a30Ta U CHI)KEHUE YPOBHS
CEpOBOIOPOAA.

[Tpu caxapuom nuabere 2-ro0 THIa OTMEYAETCS CYIIECTBEHHOE YMEHBIICHHE
KoHIIeHTpaluu kKosH3uMa.Q 10 u nHcymmHOonog00HOro pakTopa pocta CBA3BIBAIOIIETO
Oenka-1 B TutazmMe KpOBHM; KOTOPHIE TECHO CBSI3aHBI C TUIIEPIPOIYKITHEH acIIpOCHHA [6].
[ToBpIlIIeHHOE CcoAepkaHME ATOr0 TOPMOHA TpW JaHHOW marosoruu (Hambolee
3HAYNMO Tpu/ OXUPEHHU |  CTemeHH)  COMpPOBOXKAACTCS  YXYIIICHHUEM
KHUCJIOPOCBS3YIOMIUX . CBONCTB KPOBU: CHIDKEHHEM TMaplHajbHOTO  JIaBIICHHS
KACIOpoAa<. W  CTEMIEHM  OKCUICHAllMH, CIBUTOM  KPWUBOM  JHCCOLIMAIIH
OKCUTeMOTJIOOUHA BIPaBO, a TAK)KE YBEJTMUEHUEM KOHIEHTPAIIMM MOHOOKCH/IA a30Ta U
CHFDKEHUEM | ypOBHS CEpPOBOJOPOJA, UYTO HMEET 3HadeHue A (POpMHPOBAHUS
KHCJIOPOAHOro rcOanaHca U pa3BUTHUS aIu30MaTHH.

Y cTaHOBIIEHHBIE U3MEHECHUS coAepKaHUs KO3H3HUMa Q10 151
WHCYJIMHOTIOAOOHOTO (haKTOopa poCTa CBS3BIBAIONMIETO Oenika-l, a TakKe CUCTEMBI
ra3oTpaHCMHUTTEPOB (MOHOOKCH]Jl a30Ta M CEpPOBOJOPOJ) M AacCIHpoCHMHa NpU
HapYILIEHUAX YIJIEBOJHOTO OOMEHa (MHCYJIMHOPE3UCTEHTHOCTh U CaXapHbId Auader
2-TO TWIa) BaXHBI 11 U3MEHEHUS MEXaHW3MOB TPaHCIOPTa KUCIOPOJa KPOBBIO U
pa3BUTHs METAa0OJUYECKMX HapylleHud [7]. Bkimag acmpocwmHa B PETYIISIHIO
KHCIIOPOJICBS3BIBAIOIINX CBOWCTB KPOBH HMEET 3HA4eHHe s (OpMUPOBAHUS



KHUCIIOPOAHOTO O0ECTIEYEHUs U aJaliTAllMOHHBIX PE3EPBOB Y JIMI] C META0OIUYECKUMU
HapYILIECHUSMH.

Takum 00pa3oM, UW3MEHEHUS COJEpKaHWS JaHHbIX Ko3H3uMma Q10,
MHCYJMHONOA00HOTO (pakTopa pocTa CBs3BIBaIOLIEro Oenka-1, ra30TpaHCMHUTTEPOB
(H2S, NO) u acripocuHa mpy caxapHOM JquadeTe 2-0ro TUIA MPH W30BITOYHON Macce
Tena U OXUpeHuH | cTemeHM WMeeT 3HaueHue i (HOPMHUPOBAHUSA
KHCIIOPOJICBSI3YIOIINUX CBOWCTB KPOBH U Pa3BUTHS BO3SHHKAIOUIETO META0OINYECKOTO
nucbananca. OmnpeneneHUe acmpocuHa TO3BOJIAET OLICHUTh  BBIPAXKEHHOCTD
HapyLIEHUH yIIIeBOJHOTO 0OMEHa, & UMEHHO, MHCYJIMHOPE3UCTEHTHOCTH, YTO BAKHO
JUTSI COBEPIICHCTBOBAHUS TOJXO0/I0OB HANPABJICHHOW TEpaNMKU U KOPPEKIUH JTaHHbIX
HAPYIICHUM.
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B3ANMMOCBS3b CBOEBPEMEHHOM PEAKLIUU
HA CUMIITOMBI TAPABUTAPHBIX 3ABOJIEBAHUN
N UX PACITPOCTPAHEHHOCTH

Amopymkesud 10. I'., HoBunkas H. O.

I poonenckuil 2ocyoapcmeeHtblil MeEOUYUHCKUL YHUBEPCUMEm
I'poono, berapyco

BBenenue. Ilapazutaphsie 3a0o0sieBaHMs MOpaxkatoT Oosiee 1 MIIpJ, 4eIOBeK
eXerogHo. MHorue M3 HHUX OTHOCATCS K «3a0BITBIM» TPOMHYECKUM OO0Ne3HsIM
(Neglected Tropical Diseases — NTD). Exxeromno ot 3Tux 0ojie3Hel yMupaer Oosee
100 tpIc. wenmorek [1]. Ocobenno mokasarensHo, uTo BO3 omnpeaenser 3tu 001e3HU
KaK «3a0bIThbIe» UMEHHO M3-3a HEIOCTAaTOYHOTO BHUMAHHUS CO CTOPOHBI II100AIBHBIX
¢boHAOB U cucteM 3apaBooxpaHeHus. KiroueBoil mpo0JieMOH, \HE »103BOJISIONIEH
NOOUTbCS  3HAYUTENIBHOIO  COKpalleHusi 3a00J€Ba€MOCTH; SIBISETCS  HHU3Kas
HaCTOPOKEHHOCTh HACEJICHUS U Mo3AHee oOpallieHre 3a HOMOIIbIo [ 1].

Heas. B naHHOM wHcCClieIOBaHUU MBI BBISICHUJIM,. HACKOJbKO CHJIBHO Ha
pPacIpoCTPaHEHHOCTh TMapa3uTapHBIX 3a00JICBAHUM, B HAIlleM pPETUOHE BIIUSIET
OCBEJIOMJICHHOCTh HACEJEHUS M CBOEBPEMEHHAS, PEAKIMS Ha CHUMITOMBI JaHHBIX
3a00JIeBaHUM.

Metoabl ucciaenoBanusi. [IpoengeH omnpoc 32 pecnoHAeHTOB. ['eHaepHBbIi
coctaB: 75% xeHmHbBI U 25% wMyskunHBI B BO3pacte oT 12 mo 65 nert, ¢
npeoOaaganreM 00siee MOJOAbIX JIIOAEH K HOAPOCTKOB, YTO OCOOCHHO Ba)KHO HM3-3a
MX HEJOCTAaTOYHOW OCBEIOMJICHHOCTH O MYTSIX Nepenayu napasutoB [3]. M3ydeHsl
MOBEJICHUECKNE PEAKIIMU HACEAEHUS MPU MOSBJICHUU CUMIITOMOB, XapaKTEPHBIX JIs
44 pacnpoCTpaHEHHBIX Tapa3UTaPHBIX 3a00JIeBaHUM, JaHA OIEHKA BIUSHHUS HTUX
peakuMii Ha pacHpOCTPAHCHHOCTh WHBA3uW. [[I OUEHKH SNHAEMUOIOTHYECKOMN
OTMacCHOCTHM CHMITOMOB BBeJeH «MHAEKC omacHoct cumnromoBy (MOC) —
CpPEIHEB3BEILICHHOE. BpeMsl (B JHSAX) 110 oOpamieHus 3a momoiisio [4]. Becosie
K03 bunreHTsI: («cpazy» — 0; «B TOT xe AeHb» — 0,5; «Ha cieayromuil geHb» — 1,
«aepe3 2-3 maM =.2.5; «uepe3 4-5 mHei» — 4,5; «uepe3 Heaemo» — 7; «Oomblie
Henenm» — 10; «He Oyny oOpamars BHUManue» — 100. Yem Boime MOC, Tem Bblle
ONacCHOCTh JAHHOTO CUMIITOMA B AIUJIEMHOJOTMYECKOM IJIaHE.

Pedyabrarel M ux oOcyxaeHue. [lo pesynpraram ompoca BCE CUMIITOMBI
MHBa3ui ObUTM pasfeneHsl Ha Tpu rpymmsl: rpynna A (MOC>12 nueit) — Hanbonee
omacHble, 9 cuMnTomMoB. JlumepamMu B TaHHOW TPYIINE SIBISIOTCS: aCTEHUs/CIaboCcTh
(25,5 nns), muanrun (24,8), meteopusm (23,4), COHIMBOCTH/HAPYIICHUE MOXOIKU
(16,9), runepnurmentauust koxu (16,2), tomnora/pora (15,8), Gonu B xkuBOTE
(14,9), xaxexcus (14,7), ananpnbiii 3yn (12,5). I'pynnma b (MOC 6-12 nueit) —
CpelHssl onacHocThb, 19 cumnromoB: nuxopaaka (11,5), nuapes (10,9), xumeunas
Henpoxoaumoctsh (10,8), yBenuuenue numdoysnos (10,6), rematomeranus (8,2),
Kamenb ¢ KpoBbio (8,0), BbiaeneHuss w3 mnojoBeix nyTtedl (7,9) u ap. I'pynna B



(MOC<6 nneit) — HauMEHee OIacHbIe, 8 BU3yaJbHBIX CUMITOMOB: BUAUMBIN YEpPBb
(1,9), cerment B mocrenu (2,1), nonkoxxkusie y3enku (4,0), BbllaJieHHE MOPSAMO
kuiku (4,2), ruapouedanus (4,4), rematypusi, CIijIeHOMEranus, JuMdaaeHurT.
AHanu3 1011 caMOJI€YEeHHsI IOKa3all, YTO HAaMOOJIBIINI MPOLEHT CaMOJICYEHUS,
COOTBETCTBEHHO, M HaWOOJBIIYI0 AMHAEMUOJIOTMYECKYI0 ONAaCHOCTb HMEIOT
KOHCTUTYIIMOHAJIbHBIE M JUCHENCUYECKHuE CUMNOTOMBI: O0onu B xkuBoTe (31,8%),
koxkHbI 3ya (30,0%), acrenus (29,6%), mereopusm (29,6%), TomHOTa/pBOTA
(28,6%). UrHopupoBaHue MOCEUIEHUs] Bpada MPH BBIIICTPUBEACHHBIX CHUMIITOMAX
OPUBOJUT K BO3MOXHOCTH paclpocTpaHeHus 3abosieBanus. Tak, Hampumep,
YBEJIMYMUBACTCS MEPUOJ SHULETIPOAYKIIMHA, 3TO MPUBOJUT K SMUIEMUOTIOTHYECKOMY
PUCKY 3arps3HeHusi MmouBbl. Hampumep, ackapuga dYesnoBeyeckas MPOU3BOAUT
10 250 Teic. siun B cyTku. [lo3nHee oOpaiieHre K Bpayy Tak k€ BEACT K'XpOHU3ALUU
npoliecca ¥ TOBBIIMIGHUIO  BEPOSITHOCTH — ayTOPEUMHBA3UH, HANpUMEp, Mpu
sHTEpoOuo3e. HyxHo oTmMeTuTh, uTo BbicOKMi MOC XapakTepel Juisi CUMITOMOB,

BCTPEUAIONIUXCS TIPU CaMbIX PaClpPOCTPAHEHHBIX WHBA3WsAX:, ACTCHUS — TMIpU
aHKWUJIOCTOMO3€, Tpuxouedanese, OmMucTOpxo3e, IIMOINO3e; MHAITHH — TpU
TPUXHMHEIJIE3€, TOKCOIUIa3MO3€, IIMCTOCOMO3€; MET€OpH3M — HpH JIIMOJIuo3e,

OamaHTHIMAa3e, ackapuio3e; TOIIHOTA W PBOTa — MPH aCKapuao3e, OMHUCTOPXO3E,
dacrmonese [2].

[Ipn BuU3yanbHBIX (BUAMMBIA TEIBMUHT,  WIEHWKH JICHTOYHBIX YEPBEH,
MOJIKOXKHBIE Y3€JIKW) W OpraHHBIX (TremMaTypus, CIJICHOMETrajus, TermaToMeraius,
KEJTyXa) CUMIITOMAaX Mapa3uTapHbIX 3a00JeBanmi camosneuenue 0au3urces Kk 0%.

[Ipn cpaBHEHUM JaHHBIX OMPOCA COIMUIEMUOJIOTHYECKUMU PEANTHSIMHU 10
HanboJiee pacpoCTPaHEHHBIM MMapa3UTAPHBIM 3a00JI€BaHUSM PE3yJIbTAThl OKA3AJIUCh
cinenyromuMu.  Ackapugo3  (Ascaris . lumbricoides) — omgHa w3 Haubonee
pacnpoCTpaHEHHBIX TeJIbMUHTHBIX WHBa3uii B mupe. COriacHo HCCIEIOBaHUSIM, B
DHJEMHYHBIX PETHMOHAX IMOPAXEHHOCTh WIKOJBHUKOB MOXET pocturarb 23,1% [3].
[Ipu 3TOM KiItOUEBBIE CUMITOMBI (00JHM B KMBOTE, METEOPU3M, CIa0OCTh) B HAILIEM
ONPOCE AEMOHCTPUPYIOT: CPETHUI UHIAEKC OMACHOCTH CUMITOMOB: 21,3 — BBICOKHI;
CpefHsisi N0Jsi OOpaTHBMINXCA K Bpady: TOJBKO 69,7%; cpenHuil CpoK OXKUIAHUS:
oonee 9 nueil. Takoe HECOOTBETCTBHE MEX]Y PEAJbHOW PaCHpPOCTPAHEHHOCTHIO U
HU3KOW HACTOPOKEHHOCTHIO HACEJICHHMS CO3[aeT TMOPOYHBIA KpYT: BBICOKas
pacipoCTpaHEHHOCTh — «IPHUBBIKAHWE» K CHMIITOMaM — HHU3Kas 0OpaiiaeMocTh —
COXpaHEHWe OYara WHBa3MH.

Ourepoouos (Enterobius vermicularis) — HauOosee pacrnpocTpaHEHHBIN
[CJIbMUHTO3 B OPraHU30BaHHBIX KOJJIEKTHBaX. VIccliemoBaHUs MOKa3bIBAIOT
nopaxkeHHOCTh 110 19,3% cpeau mkonbHUKOB [3]. XapakTepHbIl CUMIOTOM —
aHaJbHBIN 3y — B HallIEM OMPOCE UMEET UHAEKC OMacHOCTH 12,5 (BBICOKUI) U AOJIIO
oOpatuBIuxcs k Bpauy 85,7%. Onnako, 14,3% BbIOMparOT camoJedYeHHE, YTO TPU
AHTEepoOMO3e KpaiiHe HeA(PEKTUBHO M3-3a BLICOKOTO PUCKA ayTOPEUHBA3ZUH.

Omnucropxo3 (Opisthorchis felineus) — mupoko pacnpoctpanen B EBpaszum.
Uccnenosanus B 3anagnoit CuOupu mokaszaiu NOpaKeHHOCTh HaceneHus 10 60,2%.



[Ipu sTOM, XO0Ts 0011asi OCBEAOMIIEHHOCTh 00 OonmUCTOpX03€ Bbicoka (93,2%), 3HaHus
0 MyTSIX Mepelauyn HeJJOCTATOUHBI [2].

Ha  ocHoBaHmM  WHTETpajpbHOTO  aHaNMW3a  JaHHBIX  Ompoca |
AMUAEMHUOJIOTHUECKOW CTATUCTUKHM BBIJICJICHBI 3a00J€BaHUA C MaKCUMaTbHBIM
Pa3phIBOM MEXIY PEaIbHON PachpOCTPAaHECHHOCTHIO M YPOBHEM HACTOPOKEHHOCTH
HaceleHus (Tabmmma 1).

Tabmuma 1 — CooTHollleHHWE pPacHpOCTPAaHEHHOCTH U YpPOBHS Y3HABA€MOCTH HEKOTOPBIX
3a00JeBaHui
Y3HaBaeMoOCTh CHMIITOMOB
3aboJieBaHne PacnpocTpaHeHHOCTH Pa3pbiB
(MHeKc)
JIssm61m03 OdyeHb BbICOKas 23-26 (MeTeopusM, cnadocTb) . Kputudeckuit
Ackapuaos Bricokast (10 23%) 14,8 (0onH B )KMBOTE) Kpurnueckuit
JHTEpoOH03 Boicokas (1o 19%) 12,5 (aHaybHBIH 3y 1) 3HAUNTENIbHbII
Bricokas 25,5 (acTenus), Kputnueckuit
AHKHJIOCTOMO3 .
(remuuHbIe paiionbl) | 14,9 (601m)
[Iupoxoe 25,5 (actenus Kputnueckuit
Tpuxouedasnes P S ( ) P
pacnpocTpaHeHHE
Bricokas 12,8 (KokHBIH 3y,1), 3HauYUTENbHBIN
Crponrunionnos .
(pHIeMuuHbIe paiionbl) | 24,8 (Muanrum)
BriBoasl. BrisasiieHn KPUTHYECKUHM pa3pbIiB MEXIY peabHOMN

pPacIpOCTPaHEHHOCTBhIO  Mapa3UTapHbIX 3a00NEBAaHUNW UM HACTOPOKEHHOCTHIO
HaceneHusi. HaumbGonee pacnpocTpaHeHHbIE, WHBa3uu (JIAMONIMO3, AacKapuios,
HHTEPOOU03, AaHKUIIOCTOMO3, CTPOHTHMIIOH103) XapaKTEPU3YIOTCs HeCeMPUUECKUMU
CUMITOMaMH, KOTOPbIE UTHOPUPYIOTCS UAU-AIeHaTcs caMoCTOsATENbHO. CpeTHuil CpoK
OKHJIaHUS MPU TaKUX CUMIITOMAax AocTUTaeT 12 mHel, ypoBeHb camomedeHus — 30%.
Penxue 3aboneBanmst C 4 ApaMaTUYeCKUMH  BHU3YaJbHBIMH  TMPOSIBICHUSMU
(mupoduiisipros, TEHNO3) BBI3BIBAIOT HEMENJICHHYIO peakiuio U 100% obparieHue K
Bpady, HECMOTPsSI Ha MEHBLIYI) SMUAEMUYECKYIO0 3HaunMocThb. CpaBHenune ¢ BO3
MOATBEPXKAAET: HauQosiee MpoOJEeMHBIE 3a00JIEBaHUSI — TE€, 4YTO «3a0bIBAIOTCS
cCaMUMHU  TallMeHTaMu,_ . Ha  HWHAUBUAYaJbHOM  ypoBHE. [l  MOBBIICHUS
s dexTuBHOCTH BOPHOBI HEOOXOIUMO CMECTUTH (POKYC TTPOCBETUTEIILCKON pabOTHI €
pEAKUX  JPAMATHYECKUX  TMPOSIBICHHM  HAa  TMOBCEIHEBHBIC, HO  IIUPOKO
pacnpocTpaHeHHblE CHUMIITOMBI, 00ydas HaceJIeHHE paclo3HaBaTh OIACHBIC
COCTOSIHUSL 32 MACKOM «OOBIYHOM YCTAIOCTHY UM «HECEPhE3HOT0» B3AYyTHS KUBOTA.
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CPABHUTEJIbHBIA AHAJIU3 SJIEMEHTHOI'O COCTABA
KOCTHOM TKAHHM YEJOBEKA, KAK ®U3HOJIOTHMYECKOEO
OBBEKTA B HOPME U ITPU ACEITUYECKOM HEKPO3E

Anydpuk C. C.1, JKapHosa O. A.1, BLIKOBCKUH I»A.2,
Kpynckas T. K.1, )KapHosa B. B.1

Y poonencruii 2ocyoapcmeennuiii ynusepcumem umenu Sgnuxu Kynanv
2[poonencKuii 20CyO0apcmeeHtbli MeOUYUHCKUN YHUSepcumem
I'poono, benapyco

BBenenne. dusnoiorus KOCTHOM TKaHU BKJIFOYACT MOCTOSHHOE OOHOBJICHHE,
NOJEPKKY (HOPMBI Teja, 3allUTy OPTaHOB U OOMEH MHUHEPAJIOB. Y CTAHOBIICHO, YTO
IIPU aCENTHYECKOM HEKPO3€ CTpajaeT KOcTHash TKaHb [1, c. 638]. ®uznonornyeckas
pOJIb KOCTHOM TKaHM MHOTOTpaHHa M BKJIIOHAET B ce0s CIIEAYIOIIME ACHEKTHI:
Onomexanuveckass QyHKUIMSA, TOMEOCTATHYECKass (PYHKIMS, TeMOINOITHYECKAsA
(GyHKUUA, SHIOKPUHHAA PYHKIUS.

AcenTuueckuil HEKpo3 Ta300€ApEHHOro cycTaBa Kilaccuuuupyercs Kak
pacupoCTpaHEHHass IaTOJOTHsS B | COBPEMEHHOM  KJIMHUYECKOM  ITPaKTHUKE.
[IpodunakTuka JaHHOTO 3a00JIEBAHUS SBIISETCS MPUOPUTETHOM 3a/lauel, yUUThIBAS
PUCK JECTPYKLIHMH KOCTHOW. TKaHU, YyTpaTbl (YHKIHOHAJIBHOCTH CyCTaBa M
MOCJeNyomed HWHBAIMAW3ALMN mnanueHTa. llaTorene3 3aboseBaHus BKIIOYAET
HapyIlIeHUE MPOIEeCCOB MUHEpanu3anuu (1eguuut kanpiuus u gocdopa), 4To BICUYET
32 cOOOM CHM>KEHHE TJIQTHOCTH KOCTHOM CTPYKTYpbI, €€ XPYIKOCTh U HEOOPATUMYIO
nedopmaruio.

Heab. HcerenoBanre MoCBANIEHO BBISIBIEHUIO PA3IMUANA COAEPKAHUSA MUKPO-
Y MaKpORJEMEHTOB B KOCTHOM TKaHH, KakK ()U3HOJOTHUYECKON CUCTEME, MOPAKEHHOU
acenTUYeCKUM HEKpO30M M TpU HOPMAIbHOM COCTOSIHUM 0€3 JUCTPOPUUECKHUX
HA3MCHEHUM:

Metoab! uccienoBanus. B xoze uccinenoanus Oblila H3y4eHa KOCTHAs! TKaHb
Ta300eJpEHHOT0 CycTaBa. TkaHb U3bATa y 12 ManueHToB (pa3HOro moJjia U BO3pacTa)
C JIMarHO30M «aCEeNTHYECKUN HEKPO3 TOJOBKHU OCAPEHHOW KOCTW» B XOJ€ OIlepalui
M0 TOTAJIBHOMY SHIOMPOTE3UPOBAHUIO Tazo0eapeHHoro cycraBa B Y3 «I'KbCMII»
r. 'pogno. [lo 3THYecKkMM MpUYMHAM JIaHHBIE O COJEPKAHUM MAaKpO3JIEMEHTOB U
MHUKpPOAJIEMEHTOB KOCTHOM TKaHU B «HOpPME» OBLIM B3SAThl M3 JIMTEPATYPHBIX
HCTOYHUKOB [2].



[logrotoBka Marepuana BKJIoyaiga (QUKCAMI0 W KOHCEPBHUPOBAHUE
CTaTUYECKUX TKaHEH B CMeCH pacTBOpOB anbaerunoB: 0,2% pactBop ¢opmanpaernia
u 0,05% raoyrapoBoro anpaeruna ¢ pooasieHueM raunepuna (1:4). Jlanabii pacTBOp
MOMEIAICA B TEPMETUYHBIM CTEKJISHHBIM COCYyA C TOCIEAYIOIIMM XpaHEHUEM
aIJIOUMITIaHTaTa B XonoawibHuKe Tpu Temmepatype +4°C. Cpok XxpaHeHHs ObLI
orpannueH 6-12 wmecsamMu ¢ TOCIEAYIOIIUM pa3ielieHueM Ha (parMeHTh.
DOneMeHTHbI aHanmu3 mnpoBomwics Ha 0Oaze saboparopuiit YO «I'pogHeHcKuid
rocyJapcTBeHHbld  yHuBepcutrer wumeHu .  Kynansl» ¢ npuMeHEHHEM
PEHTIeHO(ITyOpECIEHTHOTO CIIEKTPOMETPA ElvaX. Meron
PEHTreHO(ITyOpECIEHTHOTO aHanusa, TPaJAUIIMOHHO IPUMEHSIEMBbIH B
dbyHAaMEHTaIbHONW TPaBMAaTOJOTUU M CyAeOHON MeIUIIMHE, MO3BOJISIET OIICHUBATH
MUHEPAIbHYIO MJIOTHOCTh KOCTH, BBIABISTH OMOXUMHUYECKHE CIBUIM W-QIPEIEISATH
KOHIIEHTPAIMIO MaKPOJIEMEHTOB U MUKPORJIEMEHTOB, UYTO JIOMOJHSAET KIMHUYECKYIO
JUArHOCTHUKY.

PesyabTaTrhl M ux o0cy:xkaeHue. [latomorus MuHepaIu3amun KOCTHOW TKaHU
MPEACTaBIAIOT CcO0OM  paccTpoiicTBa Metabonu3ma Kajablusi U docdopa,
MPOBOLIMPYIOUIUE CHUKEHHE TJIOTHOCTH CKEJETa, ero AepopMalrio U MOBBIILIEHHYIO
JOMKOCTh. K KJII0YEBBIM HO30JI0TMYECKMM (POpMaM JTaHHBIX HapyUIEHUH OTHOCSATCS
OCTEOMAJISILIUA, XapakTepu3yrowasaca Ae(peKToM MUHEepalu3alud OpPraHuyecKoro
MAaTpUKCa, U OCTEOINOPO3, COMPOBOXKAAIOIMIMNNCA ) CACTEMHBIM CHUKCHUEM KOCTHOU
Maccel. B Xoze npoBeieHHOTO UCCie0BaHus OBLIO YCTAHOBJIEHO, YTO aCENTHUECKUN
HEKpO3 CONPOBOXIACTCS NATOJOTMEW MHUHEpaIu3allid KOCTHOM TKAaHM U
u3MeHeHneM cozepxanus Ca kanbiusiy P docdopa, Sr crponnus, Si kpemuus, Fe
xeneza M Zn nuHka. KocTHas TkKaHb paboTaeT Kak CTpPAaTerMuecKuil pes3eps
OpraHu3Ma: 3/IeCh COCPEIOTOYEHO MOYTH 'BCE€ KOJIMYECTBO Kajblus U ¢ocdopa.
braronapss TakoMmy 3amacy ypOBEHb.3THX MHHEPAJIOB B KPOBU BCETJA OCTAETCS B
HopMe [3; 4, c. 185].

YcTaHOBIEHO, YTO. Coep:kanne obmero kanbiusa Ca u ¢pocdopa P B KOCTHBIX
TKaHSAX OEIPEHHBIX TOMOBOK >KCHIIMH W MY>KYMH MaJaeT IPH TaKOM 3a00JIEBAaHUU
KaK acCelNTUYECKUN HEKPO3 II0 CPABHEHUIO C «HOpMaybHOW». LluMpokuil nuanazoH
BappupoBanus Ca/P-koddduirienta, kak YuCIOBOE COOTHOIIEHHE KOHIeHTparmii Ca
kanblus U Padoedopa, koTopoe omnpenenser KayecTBO MHUHEpaIu3alud KOCTEH,
MPOYHOCTH < 3yOHOI SMaiM W TPaBUILHOCTH OOMEHA BEIIECTB B HCCIIETYEMbIX
oOpa3nax; 100bsICHIETCS pa3IUUYMsIMM B MHUHEPAJIbHOM COCTaB€ KOCTHOM TKAaHU.
CHmWKeHHE | 3TOro Iokaszarens, II0 BCEd BUAUMOCTH, JI€TEPMUHUPOBAHO
OCOOEHHOCTSIMU CTPOCHMSI TyO4aTOW KOCTH, XapaKTepU3YIOIICUCS TOHMKEHHOU
IIO0THOCTHIO MUHEpanu3auuu. B tabnune 1 npuBeaeHbl cpaBHUTENbHbBIE TOKA3aTENN
kanbinit-pochoprHoro koddduimeHTa B KOCTHOW TKAaHW TPU HaIu4Iuu u 0e3
acenTHYECKOT0 HeKpo3a, AU PepeHIHPOBAHHBIE 110 TTOJIOBO3PACTHBIM IPYyIIIaM.



Tabmuma 1 — YwmcnoBoe coorHomenue Ca xampiiugs U P dochopa mist HOpMaIBHOM TPYHIIBI

U IIpH ACCUTUYCCKOM HCKPO3C

I MyKYMHBI Myx4YMHBI Kenmunsl | ZKeHIIUHBI
oKazatelnb 30-50 xer 50-70 ner 30-50 xer 50-70 ner
CalP-koruimenton 0,89+0,04 0,89+0,04 0,89+0,04 | 0,89+0,04
B HOpME
Ca/P-xoogpupzent 1,61+£0,01 1,7240,01 1,80+0,01 1,79+0,01
HpI/I ACCIITUYCCKOM HerO3e

JIBykpaTHOE CHWKEHUE KOHIEHTpauuu (ocdopa OTHOCUTEIBHO “KaIbIUS
OPUBOJUT K POCTy atroMHOro cootHomenust Ca/P. JlanHas nuHaMuka, BeposiTHEe
BCEro, OOBICHSETCS TMpollecCaMu HM30MOP(HOro 3aMElIeHUs: HOHBI KalbiUs B
KPUCTANIMYECKON PpEIIETKE BBITECHAIOTCS KaTHOHAMHU METalioB, a (ocdaTHbIe
TeTpa’aApbl — KapOOHAT-WOHAMU W JPYTMMHM aHUOHAMHU. BplsBlieHa B3aUMOCBS3b
KOHIIEHTPAIMOHHBIX PSAJIOB MUKPOA3JIEMEHTOB Zn IUHKA, St cTpoHuus, Fe xene3a u
Si KpeMHHUsI TOPaKEHHOW KOCTHOM TKaHU W B HOpMeE. J|aHHBIE SIEMEHTHI SIBIISIOTCS
BOXKHBIMHU ¥ UMEIOT MHOKECTBO (DyHKIUM. L{lUHK: aKTUBUPYET 0CTE001aCThI (KJIETKH,
dhopmupyIole KOCTh) U HEOOXOUM JIJIsl BEIPAOOTKH KOJUIAreHa — OCHOBBI KOCTHOM
TKaHu. VrpaeT KIII04eBYyIO pOJIb B POCTE CKEJETa M €ro MUHEpaIH3aluu B MEPUO
B3pociicHus. CTpoHumii: Onarogapsi CTpyKTypHomy cxonactBy ¢ Ca, Jerko
MHTETPUPYETCS B KOCTHYIO TKaHb. OH pabOTaeT,B NIBYX HAMpaBJICHUAX: YCKOPSIET
CHUHTE3 HOBOM KOCTH M 3aMEUISIET MPOLECCHI €€ Pa3pylICHUs, YTO 3HAYUTEIBHO
MOBBIIIAET IJIOTHOCTh W MPOYHOCTH cKelieTa. Aesie30: obecreynBaeT MOJHOIEHHOE
MUTaHWE W KUCJIOPOJHBI 0OMEH B KOCTHOM Mo3re. Kpome Toro, oHo y4acTBYET B
(dbepMEeHTAaTUBHBIX TIpolleccax, HEOOXOMUMBIX i (OPMUPOBAHUS KOJIJIareHa.
HexBatka sxene3a HapymiaeT MeTaboI1M3M BO'BCEM OpraHU3ME, HETATUBHO OTPAXkKasiCh
Ha COCTOSTHUM KocTel. KpeMusMii: o6ecrieunBaeT 31aCTUUHOCTh KOCTEH M IPOYHOCTh
COEIMHUTENBHBIX TKaHel. CrnocobeTByeT 2 dextruBHOMY ycBoeHuio Ca u docdopa,
a TaK)K€ CTUMYJMPYET aKTMBHOCTh OCTEO00JacTOB, 3allyCKasl MpoLecchl OOHOBIEHUS
KOCTHOH TKaHu. ['padyiueckas 3aBUCUMOCTD MPEACTaBICHAa Ha pUCYHKE 1.

CpaBHeHWe cogeprHaHMA INeMeHTOB B
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Pucynok 1. B3aumocBsi3b KOHIEHTPALMOHHBIX PAJA0B MUKPO3JIEMEHTOB Zn IIUHKA,
Sr ctponums, Fe :axene3a n Si KpeMHHs MOPa’KeHHON KOCTHOM TKAHHU M B HOpMe




W3 paHHBIX, MNpPEACTaBICHHBIX Ha pPUCYHKE 1, BHUAHO, YTO HaJU4He
MATOJIOTUYECKNX (YHKIIMOHAJIBHBIX W3MEHEHUH KOCTHOM TKAaHHM COIMPOBOXKIACTCA
HapyILIEHUEM B HEW 311EMEHTHOro OajaHca.

BoiBoabl. B xome wWccnenoBaHus TpOBEACHA OIEHKA OCOOEHHOCTEH
AJIEMEHTHOTO COCTaBa KOCTHOM TKAaHM YEJIOBEKa B «HOPME» IO CPaBHEHHIO C
KOCTHBIMU 3a00JICBaHUSIMU Ha TMpPUMEpPE MaTOJOTHYECKOTO TEYEHHS KOCTHOU
MUHEpATU3allii, COMPOBOXKIAIOIICHCS acenTUYeCKUM HEKpo3oM. bbul mpoBeneH
CpPaBHUTEIbHBIA aHAJIU3 AJIEMEHTHOTO COCTaBa KOCTHOM TKaHM B HOpPME W' IMpHU
aCeNTUYECKOM  HEKpo3e.  YCTaHOBIEHO, UYTO  MATOJIOTMYECKUH . Ipollecc
conpoBoxkaaercs nedpunurom Ca kanbius, P dochopa u Sr cTpoHuusl; a Takke
HaKoIUieHueM Si kpeMmHus, Fe jkene3a u Zn 1MHKAa B TOPAXKEHHBIX y4acTKaX KOCTH.
[IpoBeneno cpaBHenue kodpduimenta Ca/P, nns mNalMEeHTOB  CTpamAIOIINX
ACENTUYECKUM HEKPO30M M TPYIIbI 3I0POBBIX JIOACH, KaK YUCHOBOE COOTHOIIICHUE
coaepskanus Ca kanwius u P ¢pocdopa.

[TomydeHnHsle AaHHBIE TOMOTYT JIy4YIlle TOHATH, KaK "HMEHHO IPOXOJIUT
MPOIECC MUHEpAIU3AlUU KOCTH. B Oyayiiem 3To Oyaer crnocoOCTBOBATh CO3aHUIO
HOBBIX CIOCOOOB JICUCHHWS, PAHHETO BBIABICHUSA W. NPOPHIAKTUKH OO0JIe3HEH
CYCTaBOB, KOTOPBIE MOMOTYT JIIOJISIM OBICTpEE BOCCTAHABIMBATHCS IOCIEC TPaBM M
3a0oneBanuil. llosydyeHHble pe3ynbTaTbl MOTYT CTaTh OCHOBOW Il pa3pabOTKH
HOBBIX METOJOB NPOQUIAKTUKKA M PaHHEW JUarHOCTMKH HAJIW4YUs CTPYKTYpPHBIX
HapyUIeHUH KOCTHOM TKaHM, KOTOpbIE MOMOTYT 3()(PEKTUBHO BOCCTaHABIMBATH KOCTU
U CYCTaBbI.
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HAYYHOE HACJIEAUE
NTIoPsA KOHCTAHTUHOBHUYA ' KMAKHHA

basn6atyH O. A., EMesibsiHuuK 10. M.

I'poonenckuti 2cocyoapcmeerHblll MEOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

C momeHTa co3naHusi kadeapbl HOpMaIbHOW (DU3MOJIOTUM TIEPBOHAYATIBHBIC
Hay4YHbIE MCCIICJIOBAHUSI €€ COTPYIHUKOB (HOPMUPOBAIUCH Ha OCHOBE \TpaJuIHii
¢usmonornyeckor mkonsl WM. I1. IlaBmoBa. 3aemyrommii kadenpoii  Huxosmai
WNBanosuu ApununH (1914-1999 rr.) Obun yuenukom akanemuxa AMH CCCP
Hmutpusi Augpeesnua buprokoBa (1904-1969 rr.), kotopsiii ¢ 1928 mo 1935 rr.
oboyuasicsa y W. I1. I1aBnosa. Ilepsoiii corpynuuk kadeapsr (05.05.1959 r.), nouent
Urops KoncrantunoBud XKmakuu (1926-2022 rr.) oOydancs B. aCHUPAHTYpE IOA
pykoBoacTtBoMm wieH-koppecnonaeHta AH CCCP, akagemuka AH Apwmsuackoin CCP
O3paca AcparoBuya AcpatsHa (1903-1981 rr.), koTopsrii ¢ 1930 mo 1938 rr. TOXKE
obyuancs B ®@usnonorndeckoM uHctutyte AH CCCP y . U. I1. TTaBnoBa. O6nacTh
MEPBbIX HAYYHBIX HCCIEAOBaHUN Kaeapbl ~TakiKe OINPEAesach HMEIOIUMCS
obopynoBanueM. H. WM. ApunumH npuBe3 wu3, JleHuHrpaga reMoauHaMUYECKUN
ocimuiorpad ¢ dotozanuceto ('03-2). UK. Kmakuneim B pecmyOIrMKaHCKON
«MeaTexHuke» OBLIT MOJIyYEH ¢paHIry3cKuii MHOT'OKaHaJIbHbIN
anexkTposHiedanorpad «AiabBapy ¢ pa3TMIHBIMU MPUCTABKAMHU, KOTOPBIN MO3BOJISLI
peructpupoBaTh Hapsay ¢ D3I u_MHOro Jpyrux IMokaszareiei, B TOM YHCIE U
napameTpbl kpoBooOpamenus (KT, mynsc, ®KI u ap.) [1].

B mnepBbie roapl CymniecTBOBaHMS Kadeapbl OpraHu3alus U PYKOBOJCTBO
Hay4yHOU paboTtoit ocymiecTBisioes H.M. ApuHunHbiM. YyeOHast paboTa B OCHOBHOM
koopaunupoBanock HWM.K. JKmakunasim. Opnako HWrope KoHcTaHTMHOBMY HeE
OCTaBaJiCA B CTOpPOHE OT KadeapalbHbIX HAay4YHBIX HcclenoBaHui. OmbIT
BBITIOJTHEHUS KaHJIUJATCKOW JuccepTalii Ha Temy «BiusHue ypaieHuss KOpbl
OOJIBINIMX TOJyIIApHid TOJOBHOTO MO3ra Ha ra3oBblii 0OMeH y cobak» (1954 r.)
FapMOHUYHO 4 CHHTE3UPOBAJICSI C  MCCIECIOBAaHUAMH  BOMNPOCOB  (DU3UOJIOTUH
kpoBooOpamieHust,. B 60-x u nagane 70-x romoB M.K. KmakuHbIM COBMECTHO C
B. U. Kysnenossim, 0. T. Cabponoseim, 1. . llumanckum, T. B. Kanununoi,
O, H. Cenbko, JI. 1. CanrokeBuy, O. M. Kupuinosoii, K. E. CynpyHoMm u apyrumu
COTpyIHUKaMU Kadeaphl, pa3BUBAIIOCH, peyuioxkenHoe H. Y. ApuHunHbIM, yueHuUe o
TPEX THUMAX CaMOPETYJSIUU KPOBOOOPAIEHUS: CEPJIEYHOM, COCYIUCTOM H
cMemiaHHOM. Teopust TUTIOB CaMOPETyJISAIUA KPOBOOOPAIICHHs PaCIIpOCTpaHUIACh U
Ha TIATOJIOTUIO JIaHHOM CHUCTEMBI, TMpearnosiaras BaXHOCTh  THUIHMPOBAHUS
reMOJAMHAMUYECKUX OCOOCHHOCTEH U WHAMBUAYAIbHBIM TMOAXOJ TpPU BBIOOpPE
METO/I0B KOPPEKLIUHU.

B 70-x romax MU.K.XwmakuHbiM OblIM MpoBeleHbl (yHIAMEHTAIbHbBIE
MCCJIEIOBAHMS MEXaHU3MOB a/IANTAlIMK U KOHTPOJISL CEPIAEYHO-COCYAUCTON CUCTEMBI.



boina  nokazaHa ~— OTHOCUTENIbHAsE  CTaOMJIBHOCTH  THIIOB  CaMOPETYJIALIMH
KpOBOOOpaIIeHns 1 OCOOCHHOCTH HMX H3MEHEHHUS C BO3PacTOM, MpH (PU3UUECKOU
Harpy3ke M MOJA BJIMSHHEM pAa3IU4YHBIX (DapMaKoJIOrMuecKux IMpemnapaToB. beum
UCCJIEIOBaHbl 3Tarbl (POPMHUPOBAHUS MEXAHHU3MOB PEryJISIHMH KPOBOOOpAIICHHS C
MOMEHTa POXKIAEHUS 1O B3pOCIOrO COCTOSHHMS. B mHcciieqoBaHusAX Ha JIOASX H
71a00paTOPHBIX KUBOTHBIX OBLIO JOKA3aHO, YTO THIBI CAMOPETYJISIIUN PUTMa CEpALa
dbopMHUpYIOTCS Ha paHHWX JTamax mocTHaTaibHOro mepuona. M. K. KXmakuabiM
000CHOBAHO MPEINON0XKEHHUE O TETEPOXPOHHOCTU Pa3BUTHS B OHTOT€HE3€ U IMpuU
(GU3MYECKON TPEHUPOBKE MMAPACUMIIATUYECKONW PEryJsiuu CpPEeJIHEeH . YacTOThI
CEpJIEYHBIX COKpaIIeHUN M BapuaOeIbHOCTU JUIMTENIbHOCTH Iukia. [TokazaHo, 9To
HECMOTPS Ha MO3/IHEE MOSBJICHUE NapaCUMIIATUYECKON PETYJISIUU B TIOCTHATAIBHOM
OHTOTE€HE3€, B pslE€ CIy4acB YETKO BBIABIAECTCS BIUSHUE - Baryca  yxke y
HOBOPOXKJICHHBIX. JTO TMOCIYXHUJIO OCHOBAaHHUEM I TOr0, ~4TOOBI BBIIBUHYTbH
MPEACTABICHUE O TE€TEPOXPOHHOCTU PAa3BUTHUS 3TUX BHUJIOB BIMSHUS KaK MPOSBICHUN
CUCTEMOT€HE3a — CHayajia CO3pEBAIOT CUCTEMBI CBA3aHHBIE C PEATMPOBAHUEM CEpPJILIA
Ha MPUTOK KPOBH, a 3aTEM — PETYJIALHMS CepAlla, HalpaBieHHas HA MPUCIOCOOICHHE
CepICYHON EeATEIBHOCTH, YaCTOTHl €r0 COKpPAIICHWH K OOMIMM MOTPEOHOCTSIM
opraHu3ma. DKCHepUMEHTAIBHO MCCJIEI0BAHO, Kak  OapopeuenTopHbIe
pedaeKkcoreHHble 30Hbl U HEHTPAIbHBIE CTPYKTYPBI PETYIUPYIOT COCYUCTHIM TOHYC
U CEpJICYHBIM BBIOPOC MPHU MCKYCCTBEHHOM HM3MEHEHHMH JaBlieHus. bonbiias cepus
JKCIIEPUMEHTOB B siHBape 1975 r. 3aBepimiiach 3alllUTON JOKTOPCKON JUCCEPTALUH
Ha TeMmy «DyHKIMOHAJIbHAs  XapaKTCPUCTUKA  HEKOTOPBIX  OCOOEHHOCTEN
CaMOPETYJISILMUA KpOBOOOpAILEHHsI U pUTMa ¢epALia y B3pPOCIIBIX JIFOEH U )KUBOTHBIX,
B IIOCTHaTaJbHOM OHTOTE€HE3€ M IPHW, M3MECHECHHHU apTEPUAIIBHOIO JABJICHUS B

DKCIIEPUMEHTE).
[Tocne 3amuThl TOKTOPCKON AUCCEpTalMi BMECTE C COTPYAHMKaMH Kaderpsbl
N. K. ’Kmakun IIPOAOJIKUII VCCIIEI0BAHUS CUCTEMHOMU OpraHu3anuu

¢uznonornyeckux ¢GyHkuui. C Havama 70-X rofoB mocie mpuxoja Ha kadenpy
nouenta M.B. bopurcioka KOMIUIEKCHBIN MOAXO0/ K U3YYEHHUIO KpOBOOOpaleHus: ObLI
pacuMpeH TMpeACTaBleHUEM O (PYHKIMOHAIBHOW CHUCTEME TpaHCIOpTa KHUCIOpoja
[2, c. 5]. CooTBEeTCTBEHHO, pa3IUYHbIC ACTICKThI (PH3UOJOTHH JBIXaHHS TAKKE BOILIH
B Kpyr HayuHbIX uHTepecoB U. K. Kmakuna. M mioaoTBOpHO pa3pabaThIBAINChH
BOINPOCHI TUIMONOTUYECKUX, TOJIOBBIX, BO3PACTHBIX W OUOPUTMOJIOTUUYECKHUX
0COOCHHOCTEH CepICUHO-COCYAUCTOMN M JIBIXaTEILHON CUCTEM.

Hayunsie mnpexncrasnenus, ycrpemienus MW. K. J)KmakuHa, HECOMHEHHO,
dbopMupoBanuchk 1moj BiHMsHHEM ero orma, KoncrantnHa HuxomaeBnua JXmaknHa
(1894-1986 rr.) — yueHOro, M3BECTHOTO aKyllepa W THHEKOJOra, JIOKTOpa
MeaunuHCKUX Hayk (1928 r.), mpodeccopa (1930 r.), MOAMOTKOBHIKA MEIUITUTHCKOM
CIy»OBI, aBTOpPa MHOTOUYMCJICHHBIX HAyYHBIX paboT, BKIOYAs Y4YCOHHK
«AKyIIEpCTBO», KOTOPBIM  CUYUTAETCA  «30JOTHIM  CTaHJAPTOM»  COBETCKOIO
MEIUIIMHCKOrO0 o0pa3oBanus. Korma peub 3axommia o0  (PU3MOJOTHUECKUX
ocoOeHHOCTsIX OepemeHHocTH y Mropss KoHcTaHTMHOBHMYA B TJla3ax MOSBISIOCH
BOOJIyIIIEBJIICHUE W OH ToBopwi: «Hukorma He OTOXIECTBISNTE OEPEMEHHOCTh U



0one3nb. Duzmoniornuecku mnporekarom@as OepeMEHHOCTbh — ATO €CTECTBEHHBIM
Ipolecc, KOTOpPbI  JIeJaeT JKEHCKUM OpraHm3sM Kpemdye U 370poBee!».
COOTBETCTBEHHO dbuzunonorus ’KEHCKOT'O OpraHu3ma, u, 0COOCHHO,
AKCTPareHUTAIbHBIE W3MEHEHUS B PA3JIMYHBIX OpPraHax M CHCTEMax B JUHAMHUKE
MIOJIOBOTO LIMKJA BXOJWJM B KPYI €ro Hay4HbIX MCCIENOBaHUW. [[pyrum BakKHBIM
MIOCJIEICTBUEM CEMENHBIX TPaauLUi ObUIa YBIEYEHHOCTh BOIIPOCAMH T'€POHTOJIOTHH.
Onupascb Ha  oOmUpHbIE 3HAHUS  (UBMOJOTMYECKUX  3aKOHOMEpPHOCTEH
¢dbyHkuronupoBaHusi opranuzma uyenoBeka . K. XKmakuH mnpoBoansi akTHBHBIMN
MOMCK METOJIOB OO0ECleYeHUs] AKTHBHOTO [OJTOJeTHSI U TPeIOTBPAILCHUS
BO3PACTHBIX 3a00JIeBaHUM. DTH UCCIENOBAHMS 3aKOHOMEPHO MPUBEIH K HM30paHUIO
N. K. Kmakuna wieHoM MexXIyHapoJHOW akageMHuHu repoHTosoruu B 1999 rony u
OTPa3WJIUCh B HAYYHBIX U YUEOHBIX MyOJIUKALMAX HAa JAHHYIO TEMY.

OtnuuurensHoit  weptot  opranm3aumu WM. K. J)KMakuHbIM '\  Hay4HBIX
uccleIoBaHu Ha kKadeape ObUI0O MPUCTAIbHOE U J0OpoXkKenaTeibHOE BHUMAaHUE K
CTYJICHYECKOM Hayke. OTy TPaIUIMI0 PYKOBOJCTBA U YBAKHUTEIHHOU MOAJIEPKKU
MOJIOJBIX YYEHBIX OCHOBaJ MepBbIM 3aBenytoumil kagenpoi H. WM. ApuHuuH u, B
HACTOSIIIIEe BPEMS, YCIEIIHO MPOJOJDKAIOT TOKTOp MEAMIIMHCKUX Hayk, npodeccop,
3acily>KeHHbIN nesTenb Hayku PecnyOnuku benapyce B.B. 3unuyk (3aB. xadenpoii
HOpMaJIbHOM (u3unosoruu ¢ 1998 r. nmo Hacrosmee Bpems), noueHt JI. B. Jlopoxuna
u npenoaaBarenu kadeaps [3]. Llenmas miesna, 4ICHOB CTYJEHYECKOTO HAy4HOTO
obOmiectBa KadeApbl B TOCIEAYIOUIEM CTaja  YYEHbIMU, MpPENoAaBaTess MU
MEIUIMHCKUX YHUBEPCUTETOB, N3BECTHBIMU BPAYaMH.

B nayunbix pabotax U. K. XKmakuHa OTpa)kanuch €ro SHIMKIONEIUYECKHE
3HAHUS, BJIQJICHME WHOCTPAHHBIMH SI3bIKaMU, OMBIT 3apyOeikHBIX KOMaHIAMPOBOK B
pamMkax pabotsl B lleHTpasibHON MpoOJEMHON y4eOHO-METOANYECKOW KOMHUCCUU 10
¢usunonorun npu Munzapare CCCP.U. K. )Kmakun OblT TallaHTIMBBIM YUYEHBIM,
MEJaroroM, BOCHUTATENEMy. OJIECTAIIMM JIEKTOPOM, JIOOMMBIM U yBa)KaeMbIM
COTPpYJHHMKaMU W CTYyACHTAMM MpernojaBaTeieM, J0OpbIM, HWHTEJUIMTEHTHBIM,
OT3BIBUMBBIM UY€JIOBEKOM. KOJUIErH, CTYI€HThI, YYEHUKU XPAHAT B cepaue IIyOOKoe
YBOKEHHUE U IPU3HATENBHOCTH Mropro KoncrantnnoBuuy Kmakuny.
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N3IMEHEHUSA YCJIOBHO-HETATUBHOI'O OTKJIOHEHUSA
Y CTYAEHTOB C NOBBIIEHHOM TPEBOXHOCTBIO

bapanoBay. 0., 'peunxo-MasibueBa A. A.

benopycckuti 2cocyoapcmeennulil ynusepcumem
Munck, benapyco

BBenenne. CoOBpeMEHHBIM PUTM JKU3HU W BHEAPEHUE WHHOBALIMOHHBIX
TEXHOJIOTUI Mpe/noiaraeT yBeInueHne HHHOPMAIIMOHHOTO MMOTOKA, YTO MPHUBOIUT K
MOBBIIICHUIO TICUXOAMOIIMOHAILHON M YMCTBEHHOW Harpy3Kd y JIIOJEH B WII0OOH
chepe xu3HU. CerofHs HM3yUYEHHUE TCUXOIMOIMOHAIBHOTO COCTOSHUS:, CTYJIEHTOB
npuoOpeTaeT Bce OOJBIIYIO aKTyalbHOCTb, TaK KaK B YUEOHOM NEATCALHOCTH MJIs
CTYJIEHTOB TPEBOKHOCTb SIBJIIETCS PACIIPOCTPAHEHHBIM sIBIICHUEM [ |.

Kak u3BecTHO, BBICOKAs TPEBOKHOCTh CHUXAET 3(PPEKTUBHOCTH 00pabOTKHU
uH(pOpMaIUU BCIIEJACTBUE, TOTO, YTO JIIOASIM C BBICOKAM YPOBHEM TPEBOKHOCTU
Tpedyercs OoJbllle BPEMEHH HA BBINOJIHEHUE KOTHUTUBHBIX 3a/ad, YEM JIIOASM, Y
KOTOPBIX HMU3KHUU YPOBEHb TpPEBOKHOCTH [2]. Taxxke ' TpeBOKHOCTH CBsA3aHA C
YXYJIICHHEM BPEMEHHM PEAaKUUMU W TOYHOCTH -BBINMOJHEHHS 3a1ay [3], 4TO MOXKET
BECTHU K MPENATCTBUAM B 3P (HEKTUBHOM O0yUECHUH.

Ocob6oe mecTo B HEWpPO(DU3UOIOTHUECKUX. UCCIICIOBAHUAX JJIsI OOBEKTUBHOM
OIICHKM KOTHUTHUBHBIX (PYHKUMA M HSMOIMOHATBHBIX PEAKIUNA HTPAIOT METOIbI
OLICHKH DJIEKTPUYECKOM AKTUBHOCTH MoO3ra. OJIHMM M3 HUX SIBJISIETCS YCJIOBHO-
HeratuBHoe oTkioHeHne (CNV).. CNV cuuraerca «BOJHOM  OXUJAHUSY,
OTPpKAOUIEH BHUMAaHHE M MOTOPHYIO MOATOTOBKY K PEAKIMU Ha MPEICTOSAIILYIO
KomaHay [4].

Heasb. [IpoBecTn CpaBHUTENBHBIM aHAIW3 MATTEPHA YCIOBHO-HETATUBHOIO
OTKJIOHEHUS, 3apPETUCTPUPOBAHHOIO Y MOJIOABIX JIFOAEH C MPU3HAKAMU MOBBIILIEHHOM
TPEBOKHOCTH.

Metoasl mucciaenoBanusi. Mcciaenosanus BeImoiaHeHHI Ha 0Oasze HUJI
¢busnonornn  kadeaper  (PU3NOIOTUM YENOBEKA UM IKUBOTHBIX OHMOJIOTHYECKOTO
daxynpreta BI'Y. B uccnenoBaHuy npuHUMAIK y4acTUE 370POBbIE MOJIOBIC JIFOIU
(n=25), cpefruit Bo3pacT cocTaBui xx+x rona (11 my»kckoro u 14 sxeHCKOTO T0J1a).

Pervicrpalivisi KOTHUTUBHBIX BBI3BAHHBIX MOTEHIIMATIOB MPOBOAMIACHE METOJOM
ycaoBHO-HeratuBHOW BoJHbI  oxkujganuss (CNV). VcioBHO-HeratuBHas —BOJIHA
OXXHMJaHUSl PErucTpUpoBaiach B mapagurme mnpeaynpexaaromero («lllemdox») u
nyckoBoro (Chirp) cTUMYJIOB ¢ aKTUBHOM peakIuell MCIBITYEMOrO Ha IOSIBIICHHE
MyCKOBOTO CTHUMYyJIa B BHJIE HaXaTHs Ha KJIABHUIINY, YTOOBI OCTAaHOBUTH 3BYK.
Peructpupytomue snexTpoasl pacronaranu B toukax C3 u C4, pedepentHoie —
M1, M2. Ilepen peructpanueir CNV npoBoaniiach CTUMYJISILIUASL HUKHEUETIOCTHOTO
HEpBa, MOOYEPETHO CIpaBa U cieBa. VIHTEHCUBHOCTh CTUMYJISIIMK OblIa HE OoJiee
15 MA, uucno npeapsiiaeruit — 1000.



Peructparus npoBoanuIachk C MOMOIIBIO alapaTHO-MPOrPaMMHOTO KOMILIEKCa
«Heiipo-MBII-4» (Heiipocodt, Poccust). MatemaTuko-cratuctuueckas oopaboTka
JAHHBIX ~ OCYIIECTBISIETCS TPH TOMOIIM T[aKeTa MPUKIAIHBIX MPOrpaMMm
STATISTICA (Version 8.0, StartSoft Inc, USA). HopmansHOCTh pacrpenencHus
JaHHBIX B BBIOOpPKax MOATBEpKAeHa C momoribio Kputepus I[llanupo-Yunka c
MOCIEAYIOIUM TIPUMEHEHUEM i1 HemapaMeTpUUeCKUX TaHHBIX KpuTepus MaHHa-
YUTHH ¥ TApHOTO KPUTEpHsI 3HAKOBBIX PAHTOB YMIKOKCOHA (B TEKCTE MPUBOAATCS
3HAYEHUS MEIUaHbl, CPEIHEro apu(PMETHUECKOTO M HHTEPKBAPTHIIBHOTO pa3Maxa
Me(X; Qr)). YpoBeHb CTaTUCTHUYCCKOW 3HAYUMOCTH UCCIICAOBAHMS MPUHUMAIHN KaK

p<0,05.
I[J'ISI OLCHKHN HCI/IXO(bI/I?)I/IOJ'IOI’I/I‘{eCKOI“O craryca HCIIBITYEMOTO
HUCIIOJIB30BaJIn KOMHI)I-OTepHHﬁ KOMIIJIICKC JJIA HCI/IXO(I)I/I?»I/IOJIOFI/I[IGCKOFO

tectupoBanus «HC-Ilcuxorect» (Helipocodt, Poccus). [lpumensiiin uHTErpaTUBHBIMN
tect TpeBokHOCTU (UTT) n mkany cutyatuBHoi (CT) u TMYHOCTHOM TPEBOKHOCTHU
(JIT) 4.[d. Criun6epra-1O.JI. XanuHa.

Pesynbrarel M ux oOcyxkaeHue. [lo pesynbraram HPOXOXKIEHUS IIKAJbI
TpeBokHOCTU Crmnbepra-XaHuHa W HMHTETPATUBHOTO TECTA  TPEBOXKHOCTU BCE
HCTIBITYEMbIE ObUTH pa3JieieHbl Ha 2 TPYIIbI: MOJIOJbIC TN, Y KOTOPHIX OTMEYAJICS
BBICOKMI ypoBeHb TpeBoxkHOcTU (CT-8+0,9, JIT<7+0,8, NTT-35+4,7), u rpynna
yMepeHHO TpeBOokHBIX (CT-441,0, JIT-4+1,3," UTT-1543,9). MHcnosityemsie,
BOLIEJAIIME B TPYIIy C IOBBIIMIEHHOW TPEBOMHOCTHIO IO BCEM IIKaJlaM, HMEIH
OaJIJIbl, COOTBETCTBYIOIIME YMEPEHHOW WM BBICOKON CTENEHH BBIPAKEHHOCTU
COOTBETCTBYIOIINX IMPU3HAKOB.

CNV O6puia 3aduxcupoBana..y +.100% wucneityembix. Amiutyna CNV
onpenensuiach Kak pasHuna amriatya S182 (MxB). V ucneiTyembix ¢ npusHakamu
MTOBBIIIIEHHON TPEBOXKHOCTH OBIIO0 OTMEUYEHO, YTO 3Ha4YeHHUsS aMILTUTYyAsl CNV ObuH
nocroBepHo Huxke (p<0,05), wem B rpynme C YMEPEHHOHW TPEBOKHOCTHIO.
B cocTosiHuM MOKOSI y UCIHBITYEMBIX C BHICOKMM YPOBHEM TPEBOKHOCTH aMILIUTYyAa
S1S2 Haxoaunach Ha ypoBHE 6,6(8,3; 6,7) MxB, a ammuinTyna, 3aperucTpupoBaHHas y
MOJIOJIBIX JIFOJICH yMEepPeHHO TpeBoxkHOM rpymmsl 10,2(10,8; 5,9) mxB.

Y  uchobITyeMBIX  TPYNIbI  CTYJCHTOB C TOBBIIIEHHONW TPEBOMXKHOCTHIO
onpenensuiock gocropepHoe (p<0,05) moBwIlIeHNE aMIUTUTY 1Bl HA MOBTOPHOE (Uepes
S MUHYT HOCJE \I[I€pPBOTO HUCCIEIOBAHUSI) NPEAbSIBICHHE, a MMEHHO aMIUIUTYJa
cocraBmwira 9,8(11,4; 9,7) MxB npoTuB aMIIUTy b, 3apErHCTPUPOBAHHOTO B MEPBOM
MPEAbSABICHAN. Y UCHBITYEMbIX TPYIIbl CTYAEHTOB C YMEPEHHOW TPEBOMKHOCTHIO
Ha0JIFOAAIOCh TIPOTUBOIIOJIOKHAS JUHAMUKA W3MEHEHUS aMIUIUTY/bl HETaTUBHOTO
OTKJIOHEHUs, KOTOpasi HAa MOBTOPHOE MPEAbSIBICHUE CHUXKalach, M COCTaBWJIA
7,2(9,3; 5,4) MxB (cTatrcTuueckas 3HaYMMOCTh He BbIsiBIcHA — p>0,05).

Taxke OBLT MPOM3BENCH CPABHUTEIBHBIM aHAJIU3 COBEPIICHHBIX MOJOJIBIMU
JIOIbMU OIIMOOK (HEBEPHBIX HaXKaTUM Ha KJIABWIINY) B OTBET Ha MPEIbSBISCMbIN
UMIEPATUBHBIN CcTUMYJ S2. Y BBICOKO TpPEBOXKHBIX CTYJEHTOB KOJIHYECTBO
coBepIeHHbIX omuobok (p>0,05) 6bu10 O0mabIIe 15(23,8; 40), 4eM y MOJIOABIX JIFOACH
W3 TPYIIBI C YMEPEHHOU TpeBOKHOCTBIO 6(9,1; 13). Takke CTOUT OTMETUTH, YTO B



IpyIIe He TPEBOXKHBIX CTYIEHTOB ObUIM HMCHBITYEMbIE, Y KOTOPBIX OTCYTCTBOBAJIU
OMOKU. DTOT MOKa3aTeNlb HEMOCPEICTBEHHO OTpa)kaeT TOYHOCTh BBIMOJIHIEMON
paboThl W KOCBEHHO XapaktepusyeT updepeHIIpoBOUHOE TOPMOKEHHE B
LIEHTPAJIbHOM HEPBHOU CHCTEME.

BeiBoabl.  HTepnpeTupyss IONMy4YEHHBIE  JaHHBIE, MOXKHO  CHENaTh
3aKJII0YEHUE, YTO MOBBIIICHHAs y MOJIOABIX JIFOJEH CUTyaTHBHAs M JIMYHOCTHAA
TPEBOKHOCTh BEAET K CHIDKCHUIO HMCIIOMHUTEIBHBIX (YHKIUHM, MPOSBISIONINXCSA B
CHMUKEHUM TOYHOCTU BBIMOJHSAEMONM palboThl M CHIDKeHUIO aMiuutyasl CNV.
BrlisiBieHHbIE UBMEHEHHS COTJIacyeTcsl ¢ JaHHBIMU JIUTEPaTypbl, COTIACHO KOTOPHIM
TPEBOKHOCTh MOKET HW3MEHSTh HCIOJIHUTENbHbIE (QYHKIMH TpePpPOHTATHLHOMI
00J1acTH KOpHI TOJIOBHOT'O Mo3ra [5].

Takum 00pa3om, pe3yibTaThl JAHHOTO MCCIEIOBAHUS CBHUJIETEIALCTBYIOT O
HaJU4YUU W3MEHECHH B XapaKTEPUCTHKAX BbI3BAHHBIX MOTEHIMAJIOB YCJIOBHO-
HETaTUBHOTO OTKJIOHEHMS, OTPAXAaIOIIMX HW3MEHEHUS B IMpPOLEccax BHUMAHHS Y
WHJUBUTYYMOB C BBICOKUM YPOBHEM TPEBOKHOCTH.

Mamepuanvr nonyuenvt 6 pamkax evinoanenus memol HUP «Knemounvie u
cucmeMmMHvle MexaHu3mvl (OYHKYUOHUPOBAHUS HEUpOMOpGHbIX cemell u Nonyiayuil
He8030yOUMbIX KIemoK Kak 00beKkmvl O/ Gbla6NeHUsl U KOppeKyuu HapyuleHus
eomeocmasuca» Ne cocpecucmpayuu 20261745.
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OLHEHKA IUTOTOKCUYHOCTHU ®OTONNOJINMEPHbBIX
CMOJI IN VITRO METOAOM MTT-TECTA

bouaapes A. 1., BosikoB A. B.

HUncmumym ¢uzuonoeuu Hayuonanvroti akademuu nayx berapycu
Munck, benapyco

BBenenue. AITUTHUBHBIE TEXHOJOTUWM  IMUPOKO  MPUMEHSIFOTCA IS
W3TOTOBJICHUSI (DYHKITMOHAIBHBIX W3MCIUH, MPOTOTUIIOB K BCIIOMOTATEIbHBIX
KOHCTpYKIMH. (OcTaTo4yHble MOHOMEPBl M KOMIIOHEHTHI (POTOMHULHAATOPOB,
BBIMBIBAEMbIE M3 HEAOCTATOYHO OTBEPXKIEHHOIO Marepuaia, CriocoOHBL,0Ka3bIBATh
[IUTOTOKCHUYECKOE JACHCTBHE HA KIETKH MPH KOHTAKTe ¢ OMOJIQIrMYECKAMHU CpellaMu
[1], uTo Aenaer oleHKy OMOCOBMECTUMOCTH CMOJ U A (PEKTUBHOCTH MTOCTOOPAOOTKH
HEO0OXOAMMBIM ATAIlOM KOHTPOJISI KauecTBa.

Heab. OueHuTh IUTOTOKCHYHOCTH HIKCTPAKTOB  HEOOpaOOTaHHBIX U
noctoOpaboTanHbIXx 00pasnoB (oronomumepHbix cmoll eResin=PLA Pro u Dental
Yellow Clear merogqom MTT-Tecta B auHaMuke KyiabTuBHpoBaHus (1 u 3 cyTok) Ha
KjieTouHou uHuu C6.

Metoabl wucciaenoBanus. OOBEKTOM . MCCHEOOBAHUS  SABIISUIUCH  JBE
¢doTononumepusie cmouibl: eResin-PLA Pro (nipoeunsBonactea eSUN) u Dental Yellow
Clear (mpomsBoactBa HARZ Labs). W3 HamedaranHbix 0Opa3oB 3THUX CMOJ
(HeoOpaboTaHHBIX U MOCTOOPAOOTAHHBIX, KAX/Aasl TPyNIa — N=3 HE3aBUCHUMbIX CEPHUH
HKCIIEPUMEHTA) METOJIOM HEMPSMOEFQ. KOHTAKTHOIO TecTupoBaHus coriacHo [SO
10993-5 [2] roTOBWIIM SKCTPAKTHI: (OTBEP)KIEHHBIC U3/ MHKYOUPOBAIU B TIOJIHOM
nutaTeabHou cpeae (24 4, 37°C, cormacHo ISO 10993-12) [3], mocie yero kinetku C6
KyJbTUBUPOBAIM Ha IMOTYyYEHHOM JKCTpakTe B TeueHue 1 unmu 3 cyrok. Kontpomnu:
orpuniarenbubiii (N), momoxkutenbubiii (P), momHas cpena (S). XKuszHecnmocoOHOCTH
oneanBanu MerogoM MTT B miporierTax ot N ¢ monpaBkoit Ha GoH (S). 3HaUMMOCTh
olleHUBaNIM KputepueM ‘ManHa-YutHu ¢ nompaBkoit Xonma: * p<0,05, ** p<0,01,
*** n<0,001, NS ~ HE3HAYHMO.

Pesyaprarsl u ux oodcy:kaenue. Ha 1-e cyTku KyJabTHBHPOBAHUS KIETOK C
OKCTPAKTOM . CTaTHCTHYCCKH  3HAYUMBIX  OTJIIMYUH  JKU3HECTIOCOOHOCTH  OT
OTPUIIATETBHOTO KOHTPOJS HE BBISBICHO HHU JUIA OJHOW W3 CMOJ — HH JUIA
HEOOpaboTaHHBIX, HU IJIs1 TocToOpaboTaHHbIX 00pa3uoB (p=1,000, ns g1s Bcex
CpaBHEHUH); 3HAYMMO OTJIMYAIMCH OT KOHTPOJIS TOJBKO TMOJIOKHUTEIBHBIA KOHTPOJIb
v monHas cpena (p=0,017). CocTaB sKcTpakTa Mpu 3TOM HE MEHSUICS: BaphbUPOBAIACH
TOJIBKO JIJTUTEIHHOCTh KOHTAaKTa KJIETOK C HUM, U 32 | CYTKH 3TOTO BpPEMEHH
OKa3aJIoCh ~ HEJOCTATOYHO JIJIi  PAa3BUTHS  CTAaTUCTUYECKH PETUCTPUPYEMOTO
MOBPEXKICHUS KJIETOK.

[Ipn yBenmWYEeHWUW JIUTEIHHOCTU KYJIbTUBUPOBAHUS KIETOK C TEM XKe
DKCTPAKTOM JI0 3 CYTOK 00e HeoOpaboTaHHBIE CMOJBI TMOKa3adl CTATUCTUYECKU
3HAYMMOE CHIDKCHHE KU3HECTIOCOOHOCTH OTHOCHUTENBHO KOHTpOoJs (p=0,0004 ms



kaxioi). [ToctobpaboTka 3HaYMMO TOBBIIIANA KU3HECTIOCOOHOCTD 151 eResin-PLA
Pro (p=5,7%107°) u Dental Yellow Clear (p=2,3x10"*) (Tabsuma 1).

Tabmuma 1 — Brnusaue moctoOpaboTku Ha ku3HECTIOCOOHOCTh KieTok C6 (MTT-tect, 3u cyTku
KYJIbTUBUPOBAHHMSI C IKCTPAKTOM )

Cmoua HeoOpadoTtannbie, % | Oopadorannbie, % | A, m.1. p (Xosm)
eResin-PLA Pro 7,3+13,6 78,0+£40,1 +70,7 | 5,7x1076 ***
Dental Yellow Clear 9,6+12.9 71,2+£72,0 +61,6 | 2,3x1074 ***

BoiBoabl. [[uTOTOKCHYECKOE EHCTBHUE DKCTPAKTOB (HOTOMOIMMEPHBIX, CMOJ
eResin-PLA Pro u Dental Yellow Clear HOCHT BpeMsi-3aBHCHMBIN XapakTep II0
OTHOIIEHUIO K JUTUTEIHHOCTH KOHTAKTa KJIETOK C IKCTPAKTOM: TMPH HEH3MEHHOM
COCTaBE DKCTpPaAKTa YBEIMYCHHE BPEMEHU KYJIbTUBHPOBAHUS KIETOK ¢l 1o 3 cyTok
MPUBOJNT K CTATHCTHYECKH 3HAYUMOMY CHIDKCHUIO KU3HECTIOCOOHOCTH IJisi 00enX
HeoOpaboTtanHblXx cMmoi. [locToOpaboTka CTATUCTHYECKHM 3HAYMMO  CHIDKAET
IIUTOTOKCUYHOCTh JKCTPAKTOB O0EMX CMOJ, 4YTO MOATBEpKIaeT 3PPEeKTUBHOCTD
pa3pabOTaHHOTO MPOTOKOJIA TOCTOOPAOOTKH ISl TAHHBIX MAaTEPUAIIOB.

Paboma evinonnena npu @unancosoti noooepacke BPDLDU no epanmy
«Ananuz emuanus GomonorumepHolx 3D-koncmpyrkyuti Ha orcuzHecnocobHOCmb

KNemo4YHOU KYIbmypbl C HPUMEHEHUeM Memooo8 2iyO0Ko2o o0OyueHus 0
obpabomxku uzoopasxicerutly (0ocoeop Ne M25SHU M-022 om 02.05.2025)
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OYHKIHNOHAJIBHAA AKTUBHOCTD SHAOTEJIUA
KAK ®AKTOP MTATOI'EHE3A U CAHOT'EHE3A
[P NIHEMHUYECKOM IMOBPEXJIEHUU MUOKAPIA

bonpgapenkosna O. A,, Tepexos A. I, KysaruH K. H., Xasneno O. B.

CmoneHcKuil 20cy0apcmeeH bl MeOUYUHCKUL YHUBEPCUME
Cmonenck, Poccus

BBenenne. Tepmun «aucyskums nsHaotenus» (D) omnpenensercs Kak
CTOMKOE HW3MEHEHHE CTPYKTYpbl U (YHKIHMOHAIBHOW AaKTHUBHOCTH JSHAOTEIUS,
MIPUBOJISIIEE K HAPYIICHUIO PETYJSIIMU COCYAMCTOrO0 TOHYCa, TPOMOO3Y+wH Jpyrum
OCJIO)KHEHHSIM, KOTOpasi MOKET BBICTYyNaThb OJHUM M3 BEAYyLIMX MAaTOTCHETHYECKHX
3BEHBEB NpH narojoruu [1, 2, 3].

B nurtepatype umeertcs uenbid psn cBeneHuid o /1D npu pazButuu nHdapkTa
muokapaa (MM), koropass MOXKET SIBIATbCS Kak (PAKTOpOM, puCKa MOBPEXKICHUS
MHOKapJa, Tak U ObITh ero mociencteueM [4]. OmgHAKO BOMPOC O BKIIIOYCHUH
KOMIIEHCATOPHBIX PE3EPBOB 3HJOTEIUAIBHOM . MPOAYKIMU, HANpPaBICHHBIX Ha
IOJ/I/Iep KaHUE TKAHEBOI'O romMeocTasa, mpu MM 0CTaercst Majio U3y4eHHBIM.

Heab. BoisiButh 0COOCHHOCTH (DYHKIIMOHAIBHON aKTUBHOCTH HHAOTENUS B
JUHAMUKE Pa3BUTHS HMIIEMHUYECKOIO MOBPEXKIECHHUS MHUOKApJA B dKCIEPUMEHTE U B
KJIMHUYECKOM MPAKTHUKE.

Mertoabsl ucciaenoBanusi. OOcsenoBaHo 54 mnanueHTa (CpegHU BO3pacT
59,1+1,2 ner) na 3, 10, 21 cyTku ¢popmMHupOBaHUs IEPBUYHOTO TpaHCcMypaiabsHOoro MM
u dYepe3 3 Mecsua mociie €ro. pa3BuTHs. KOHTpOJBHYIO TpylIy COCTaBHIA
34 yenoBeka TOTO k€ Bo3pacta (cpemnmii Bo3pact 48,8+0,9 ner) Oe3 mpuU3HAKOB
OCTpBIX 3a001€BaHUH U TSHKEION XPOHUYECKOM MaTOJIOTUH.

Bropoii stan pa®OoThl BbIMOMHEH Ha 36 Ja0OPATOPHBIX KPOJUKAX TMOPOJIbI
«coBeTckas wmuHIWEIay Maccod 2900+560 r. Bce MaHumynsiiuu Ha KUBOTHBIX
MIPOBOJIMJINCH TO..00MUM Hapko3oMm (mpemeaukaius 2% pacTBOPOM KCHJIa3WHA
ruapoxsopuna «Kcuma», Interchemie, Hunepmanmer B goze 0,15 mi/kr maccel
BHYTPHUBEHHO; Hapko3 «3oJeTui», VirbacSanteAnimale, ®panrus B 1o3e 10 Mr/kr).

Jnst “m3ydeHuss  (PyHKIIMOHANBbHOM  aKTHMBHOCTH  JHAOTENMS Y  BCEX
o0cneJOBaHHbIX JIUI] U )KUBOTHBIX B CHIBOPOTKE KPOBH KOJMYECTBEHHO OINpPEIEISIIN
ypoBenb’ dHAoTennHA 1 (ET-1) (mr/mm), sumotenmuambHOM NO-cumuTazer (NOS3)
(or/mi), uaayunbensHoil NO-cuntazel (NOS?2), untepneiikuna 1 (IL1B) (nr/mn) u
coaepxkanue TponoHuHa (Tr) s MOATBEPAKACHUS HEKpPO3a MHOKapAa METOAOM
NDA (nmabop pearentoB s jadopartopubix ucciemnoBanuii, Cloud-Clone Corp.,
USA, uzroroButens YanchengHuida Medical Instruments Co Ltd, China).

[Tocne perucTpanuu HMCXOAHBIX TOKa3zaresned *XUBOTHBIM | rpymnmbl (n=13)
MOJICIUPOBAIM HIlIeMHYecKoe mnoBpexaeHue wmuokapaa (MIIM) Ha uHTakTHOM
CepAlLe MyTEM IEPEBA3KU IMEPEIHEN MEXOKEITYIOYKOBOM BETBU JIEBOW KOPOHAPHOMU
apTepuu. Y KpoJIMKOB 2 rpynmnbl (n=15) MoJaenupoBaiu CTEHO3 aOpPThl C MTOMOIIBIO



HAJIO)KEHHsI XOMYTa M3 MHTAKTHOI'O HEWJIOHA ¢ oOcTpykiuei Ha 1/3 oT mcxomHoro
auameTpa. 3  KOHTPOJIbHYKO rpynmy (n=8) COCTaBHIM KUBOTHBIE, KOTOPBIM
MIPOBOJIMIIM TOPAKOTOMMIO C TIOCJIETYIONINMM YIIMBAHUEM OIEPALUOHHON PaHBbl.

3abop kpoBu moBTOpsuH Ha 1, 3, 10, 21 cytku mocie moaenuposanust UITM.

CraTuctuueckyio 0OpaOOTKy pe3yJbTaTOB MPOBOAMIU C HUCIHOJIb30BAHUEM
HEeMapaMeTpUUEeCKMX METOAO0B CTATHCTUYECKOTO aHAIN3A.

Pe3yabTaTsl M ux o6cyxaenue. Yposenb ET-1 y Gonbubix UM Ha 3, 10 u
21 cyTKH CTAaTUCTUYECKU 3HAYMMO HE Pa3InyalIcs ¢ MOKA3aTeNsIMU Y 3/I0POBBIX JIHII.

KonnenTparus NOS3 y narmentoB ¢ UM Ha 3 u 10 cyTku Obuta OoJibliie, 4em
B Tpynne koHTposiss Ha 73% (p=0,02, p=0,01). Ha 21 cyTku CcTaTUCTUUCCKU
3HaYUMOW pa3HUIbl OOHAPYXKEHO HE ObUIO, XOTA TEHACHLHUS K YBEIMYEHHUIO HTOTO
[IOKA3aTesIs COXPaHsIach.

Conepxxanue IL1B B chiBopoTke KpoBu OonbHBIX MM . OKkazanoch Ooblie
KOHTPOJIbHBIX 3HaueHud Ha 3 cytku Ha 84% (p=0,001), na 10.cyTku — Ha 41%
(p=0,003), rHa 21 cytkm — Ha 66% (p=0,02).

[loBbiienne  koHueHtpauuu  IL1B,  sABIsAIOMIErocs | YHHUBEPCAIbHBIM
MPOBOCHAIUTEIBHBIM [UTOKMHOM B OCTpol W moxocTtpoit daze MM, sBusercs
MapKepOM BO3HUKAIOIINX PACCTPOMCTB.

YBemnuenne conepxkannst NOS3 B octpom 't oroctpom nepuonax UM moxet
CBUJETENBCTBOBATh O BKJIIOYEHWM MEXAaHHU3MOB a@yTOpEeryjsilud B CHUCTEME
nepudepuyeckoro KpoBOOOpaIeHHs, HallpaBlIEHHBIX Ha MOJIEpKaHUE TKAHEBOIO
roMeocTas3a B OCTPOM U ITOAOCTpoM Iepuoaax M.

[Toy4yeHHbIE pe3yabTaThl COTIACYIOTCSl ¢ MHOIOYMCIEHHBIMU JINTEPATYPHBIMU
JaHHBIMM O TOM, 4TO OOmupHbLIA. MM /3a cyer HapymeHWl TreMOAMHAMUKU
CHOCOOCTBYET PA3BUTHIO PACCTPOMCTB (PYHKIUM DHIOTENUS, OJHAKO OTKPBITHIM
OCTaeTCsl BOIPOC O TOM, SIBJISETCS T ANC)YHKIMS 3HI0Tenus ciaeactsueM VMM wiy,
yke chopMUpOBaHHAS BCACACTBUE (POHOBBIX 3a00JIEBaHMI, OHAa CHOCOOCTBYET
Pa3BUTHIO HEKPO3a MUOKAP/IA.

Kpome Toro, komopOUMAHOCTh, XapakTepHas ajisi OOJBIIMHCTBA MAllUEHTOB, U
Tepanus, moiy4daemast ‘00mpHbIMA MM, OKa3bIBalOT CYIIECTBEHHOE BIIMSHUE Ha
(GYHKUHMOHANBHYK0 AKTHBHOCTH DJHJOTENHS, YTO 3aTPyAHSET HHTEPIPETALUIO
MOJIyYEHHBIX JAaHHBIX B KOHTEKCTE MMAaTOr€He3a BO3ZHUKAIOIIUX PACCTPOUCTB.

Beex< atmx (akTopoB MOXHO H30€kKaTh NpPU HM3YYEHUH COCTOSIHUS
MUKPOLMPKYSILMA ¥ QYHKIUM SHIOTENUS B YCIOBHUIX MOJEIMPOBAHUS MMATOJIOTUU
HaJ1ab0PATOPHBIX KUBOTHBIX.

Copnep:xaHue TpPOIIOHMHA B CHIBOPOTKE KpOBH y KponukoB | rpymnmsl (UIIM Ha
UHTAaKTHOM CEpALE) UMEJIO TEHACHIMIO K MOBBIIIEHUIO HA 3 CyTKH, HA 7 CYTKH €ro
YPOBEHb CTAaTUCTUYECKM 3HAYMMO IMPEBBICHUI MCXOJHBIE 3HAYEHHsA, a Ha 21 CyTKH
cran 6osbiie B 4,8 pasza (p=0,001).

VY kponukoB 2 rpynnsl (MIIM+I'M) koHueHTpalusi TPONOHUHA YBEJIMYNIIACH
[0 CPAaBHCHHIO C WCXOJHBIMU 3HaueHwWsiMH yxe Ha 1 cytku Ha 10% (p=0,02),
OCTaBaJIach TMOBBIIICHHOW HAa 3 CyTKM W MpOAOJDKajda HapactaTb, K 21 cyTkam
pasHuIla ¢ HCXOIHBIMU 3HaUeHUSAMH cocTaBuia 17% (p=0,001).



BhisiBeHHBIE M3MEHEHMsSI MOTYT OTpaxkaTb OOJiee paHHHME CPOKM HEKpO3a B
MUOKApJAE >KMUBOTHBIX MPU MOJAEIMPOBAHUU €r0 HMUIEMUYECKOTO MOBPEKICHUS Ha
¢done runeprpoduu.

Yposenp ET-1, KOTOpBIM NPUHATO CUUTATh MapKEpOM MU IPEAUKTOPOM
TSOKECTU TEUEHUS M HCXO0Jla CEepACYHO-COCYJUCTBIX 3a00JIEBAHUM, y >KHUBOTHBIX
1 rpynner Ha 21 cytku monenupoBanus WUIIM cran Gonbine ucxomgnsix Ha 19%
(p=0,025).

VY KpoJuKOB 2 rpymnmbl €ro cojiepkanue B KpoBu Ha 21 cytku WUIIM nHa ¢one
€ro runepTpopuu okazaaoch MEHbIIIE UCXOAHBIX 3HaueHuM Ha 8% (3=0,045).

Copnepxxanne naaynn6enbHoi NOS B CBIBOPOTKE KPOBH Y KPOJIMKOB:]1 TpyHiibl
(UIIM Ha wuHTaKTHOM cepane) U KUBOTHBIX 2 rpymnmbl (MIIM Ha ‘¢oHe €ro
runepTpouu) CTaTUCTUUECKU 3HAYMMO HE U3MEHSUIOCh B TMHAMUKE HCCICHOBAHNUS,
YTO CBUAETEIBCTBYET 00 OTCYTCTBUM NPU3HAKOB YHA0TENNATBHOM AUCPYHKIIHH.

Conepxxanvie B kpoBu |l16eTTa y KMBOTHBIX | TpyMITBI OKa3aoCh OOJBIIE
UCXOJIHbIX 3HaueHuii Ha 21 cyTku Ha 40% (p=0,03).

VY kpomukoB 2 rpynnbel (MIIM+I'M) konuenrpanusi Il16erra okazanace
IOBBIIEHHOM II0 CPAaBHEHWIO C MCXOAHBIMM 3HaueHMsAMH Ha 10 cytkm Ha 8%
(p=0,04).

Takum oOpa3om, pa3BUTHE HEKpO3a MUOKapAa npu MoaenupoBanun UIIM nHa
(¢oHe ero runepTpoPpuu BO3ZHUKAET B 0OOJiee paHHHE CPOKH, O YEM CBHUJETEIHCTBYET
NOBBILICHUE YPOBHS TPOIIOHMHA M HMHTEPJICUKHHA, YTO MOXET OBITh CBSI3aHO CO
CHI)KEHHON yCTOWYMBOCTBIO THMNEPTPO(UPOBAHHOIO MHOKapAa K HIIEMHH, TaK
Ha3bIBAEMOM «CJIa00CThIO TUIEPTPOPUPOBAHHOTO CEPIILIAN.

@OyHKIMOHAIbHAS aKTUBHOCTb. COCYAUCTOIO SHOTENUS Y BCEX JIaDOPATOPHBIX
KUBOTHBIX CYILIECTBEHHO HE H3MEHsANack, Ha 21 CyTKM pa3BUTHS aBapHUHON
runepTpopun MUOKapaa M B TedeHHE€ 21 CyTOK HIIEMHUYECKOTO MOBPEXKICHUS
MUOKapAa.

BeiBoabl. Takum .00pa3oM, BbIsiBICHHbIE npu3Haku DJ[ y OonpHbix UM, B
OTJIMYME OT JJAOOPATOPHBIX KHUBOTHBIX, MOTYT OBITh CBSI3aHbI C YK€ HMEIOUIUMUCS Ha
MoMeHT (popmupoBanust UM ¢oHoBbIMU 32a00J1€BaHMsIMU. BbIsIBIIEHHAs aKTHBU3aLUs
SHAOTENUANBHOW MPOAYKIIMM y TAaKUX OOJIbHBIX CBHJIETEIBCTBYET O BKIIOUEHHH
MEXaHU3MOB ~ayTOPEryJsillMd B CHUCTEME Mepu(EepruyecKoro KpoBOOOpaIlECHHUS,
HalpaBJEHHBIX Ha TMOJJEpKaHUE TKAHEBOTO TOMEOCTa3a NpH  TSHKEINbIX
paccTpoieTBax. KpoBOOOpAIIECHHUS.

B KnMHWYECKOW INpaKTHKE NPU HA3HAYEHUM TEpAIlMU IOJyYEHHBIE JAaHHBIE
[I03BOJISIFOT  PEKOMEHJ0BaTh  HMCIIOJIB30BaTh METOABI KOPPEKLUMH HapyLICHHUN
(YHKIMOHATBHOW ~ aKTUBHOCTH ~ DHAOTENMS  JJI  TOBBIIEHUS  aJalTUBHBIX
BO3MOXXHOCTEH cHCTEMBbI Nepu(epruyeckoro KpoBOOOpaIIeHHs, YTO, B KOHEYHOM
utore, OyeT NoBbIIATh 3 (HEKTUBHOCTH TEPANTUU U YIIyUILIATh IPOTHO3.
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BJIUSHUE HAPYIIEHUHA IIUPKAJTHBIX PUTMOB
PET'YJIALIUUA AIIIIETUTA HA DOOEKTUBHOCIb JIEYMEHUSA
OKUPEHUA UTHKPETUHOMUMETUKAMUAU

beikos I0. B.1, bekkep P. A.2
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BBenenne. XopoIiio HW3BECTHO, “4TO MHMPKAIHBIC PUTMBI CHJIBHO BJIUSIOT Ha
JyBCTBUTEIBHOCTh HEHPOHOB Iyro06pa3Horo sjpa rumnorajamyca (TJIaBHOTO IIEHTpa
PEryJIAIUyU anleTUTa W HACBIIICHUS) K aHOPEKCUTEHHBIM CHUTHAJaM OT WHKPETHHOB,
TaKuX Kak TirokaroHonomoOubiid mentua-1 (I'TIN-1), a Takke OT agUIIOHEKTHHA U
JISTITUHA, HA00OpOT, K OPEKCUTCHHBIM CHUTHAjaM OT TIperuHa, OPEKCHHOB M JIp.
OT HUX TaKkKe 3aBHUCHUT) TyBCTBUTCIBHOCTH PELENTOPOB TPHUITEPHONH 30HBI K
AMETOreHHbIM cTumyaMm [1, 2, 3].

OOHOBPEMEHHO IMPKAIHBIC PUTMBI BIUSIOT W Ha CaMy CEKPEIUI0 ITUX
ropMoHOB. HapyiieHne NIHUPKAaIHBIX PUTMOB, WJIH XPOHHYECKOE HEIOCHITIaHUE,
aCCOIMHUPYETCS C TMOBBIIIICHHBIM PUCKOM TUIepharud W Pa3BUTHSA OXUPCHHS, a
HOpMAaJTM3AIlis [IMPKATHBIX PUTMOB U BOCIIOTHEHHUE JSPUIIMTA CHA TTOMOTACT JICUUTh
oXXupenue [1].

UyBCcTBO ToOJI0a B HOPME YCHIIMBAETCSA K BEYepy, B TO BpeMs KaK CKOPOCTHb
OCHOBHOTO OOMEHA CHIDKAeTCsA. Y TMIAllUEHTOB C OXHPEHHUEM 5TO IIOBBIIICHUE
anmeThTa B BEUEpHEE BpeMs HEPEAKO OKa3bIBaeTCs 3HAYUTEILHO Ooliee
BBIPAKEHHBIM, YeM B HOpME [4].

[TokazaHo, yTo cemarmyTua B J03€¢ 2,4 MTI' B HEJICTIO MOJKOXKHO K CPOKY
12 Henenb JeUYCHHs CHIDKAJI CYMMapHBIA KaJIOpaXK TMHUIIHM, ChEICHHON 3a 3aBTPaKOM,
00e10M 1 YyKUHOM B cpesiHeM Ha 24%. OHaKo Mpu 3TOM KaJlopak BeuepHer nopuuu
€IIbl CHIJKAJICSI B HAMMEHBIIIEH cTeneHn — B cpenHeM Ha 15%. Kak npeagnonaraercs,
9TO TPOUCXOJIUT H3-3a (PU3HOJIOTHUYCCKOTO YCHJICHUS OPEKCUTECHHOTO JIpaiiBa B



BEUECpPHEE BpEMsA, KOTOPOMY DSK30I€HHAsl CTUMYJSILMS  TUIIOTaJaMUYECKUX
peuentopoB K I'TIII-1 He MOXET MOJHOCTBIO TPOTUBOCTOATH, 10 KpauHEHW Mepe, Ha
ATOM a03€ ceMarayTtuaa [5].

B TO e BpeMsi HM3BECTHO, UYTO HHTEPBAJIbHOE TOJIOJJaHhE (OTPaHUYCHHE
npuéMa MUILKA B BEUEPHEE BPEMs WM TMOJHBIM OTKa3 OT yXHHA), B JOMOJHEHHUE K
o0IIeMy OTpaHMYEHHUIO KAJIOPUWHOCTH MHIMU CHOCOOCTBYeT Oojee >PPeKTUBHOMY
MOXYJCHUIO, YeM TOJBKO OTPaHWUYCHHE KAJIOPUHHOCTH mHINUA. A 0Oojiee TUIOTHBINA
3aBTPAK aCCOIMUPYETCS C MEHBIIMM CYOBEKTHBHBIM YYBCTBOM T0JI0Jia B TEUEHHE
ITHS U K Beuepy [6].

Heasb. [IpencraBuTh onrcaHue KIMHUYECKOTO CiIy4yas MOJOJOrO flallieHTa C
OKUPEHUEM, CHHIPOMOM HOYHOTO OOXOpPCTBA M JKal0OOAMH Ha «HEIOCTATOUYHYIO
3 (PEKTUBHOCTh JICUCHHS] CEMarlyTUIOM», TIJie K MPEOJOJCHUIO “Kaxylencs
PE3UCTEHTHOCTH K  HMHKPETUHOMHUMETHKY  TpHBEIa  COBOKYIHOCTb  MEp,
HaIpaBJICHHBIX Ha HOPMaJIU3AIUIO [IUPKATHBIX PUTMOB.

Meroabl uccaenoBanus. HaGmoganca 28-neTHUM Ha 'MOMEHT IMEPBUYHOTO
oOpailleHusI alueHT Myckoro moisia. Ctpagan oxupeHuem I cTenenu (McxoHas
Macca Tella 10 Hadayia Tepanuu cemariytuaom = 105 kr npu pocre 184 cM, nHIEKC
Maccel Tenma (MMT) = 31). CamocrositenbHOo, Oe3 Ha3HAaueHUs Bpaya, Hayaj
HCIIOJB30BaTh CEeMariayTH] MOAKOXkHO. [{omémn-ao ao3bl 1 Mr/Hen, Ha KOTOpoil u
ocTaHoBWICA. HemocpencTBeHHOW NMPUYMHOW OOpAIIEHUsA TMOCIYKUJIO TO, YTO Ha
ATOM J103€ 3a MOJTo/a MAMEHT MOTEPsUT BCEro S Kr, YeM ObLI 0YeHb pa30uapoBaH.

PesynbraTrhl M uX 00cy:xaenue. B Tiporecce nepBUYHON AMArHOCTHYECKOMN
Oecenbl BBISICHUIIOCH, YTO MPUYMHAMU HEJOCTIKEHHUS MAIIMEHTOM PEKOMEHIOBAaHHBIX
JUIsL JICUCHUS OKUpEHUs J103 cemariayTuaa 1,7 wmu 2,4 mr/Hen ObUITM HE OYCHD
Xopouiasi €ro MEepeHOCUMOCTh HA JTalle HapallluBaHUs 103 U €ro cTpax Iepen
BO3BpalIEHUEM TOLIHOTHI MPU JaTbHEIiIleM HapallluBaHUH.

Takxke 00HapY>KUJIOCh, YTO. MOJOAOW uenoBek — |T-cmeruanuct, KOTOphIi
peryJIIipHO HE crhajd Mo, HOYaM, paboTas HaJ MNPOTPAaMMHBIMU TMPOEKTaMU, WIIU
CMOTpEJ «3aloeM» CEepUalIbl, O HECKOJIbKY AMU30/0B 3a pa3. [Ipu 3ToM OH MOXKET
MO3BOJIUTH ceO€ MOCACAHUN MPUEM MUINKM B 2 Yaca HOYM M, MO €ro COOCTBEHHBIM
CJIOBaM, «HE MOMKET OIpaHHYMBaThL ceOsl B 3TOM, MOTOMY 4YTO BEUEPOM M HOYBIO
OCOOCHHO TPYJHO _3acTaBUTh ce0si MEHbIIE ecTh». Pa3Buiach MNpUBBIYHAS
OCCCOHHUIIA: Ja)e Torja, Korja He ObUIO HEOOXOAMMOCTH B HOYHON padoTe,
MOJIOJION "9€JIOBEK HE MOT 3aCTaBUTh ce0si BOBpEeMs Jieub CraTh. A eclid BCE ke
JIOKUJICSL paHee 2—3 4acoB HOYH, TO JOJITO HE MOT YCHYTb.

YTpOM k€ MOJOJION 4YelIOBEeK, HAlpOTUB, OOBIYHO WMJIM BOBCE HE 3aBTpakal,
WA OOXOIUJICA CIaJAKUM Kode C MOJOKOM HM C OyJIOYKOM, TOJ TIPEIIOrOoM
«OTCYTCTBUSI BPEMEHU Ha TOJHOIICHHBIN 3aBTPaK» U «HEOOXOJMMOCTH CIICHIUThH B
oduc Ha paboTy».

BcenencrBue cuapoMa HOUHOTO 00KOPCTBA JaHHBIN MalMEHT HE MOT Ha (poHe
npuéma 1 Mr/Hea cemariyTujia JOOUTHCS OTHOCHUTENBHOTO AedUINTa KaJOpHH,
KOTOPBIN HEOOXOAUM ISl TOXYaHUS.



[lanenty OBLIM JaHBl Pa3bsCHEHUS IO MOBOAY TOro, 4yto mpu Oonee
MEJIJIECHHOM, 110 CPABHEHUIO C MPEANUCAHHBIM UHCTPYKIUEH K CEeMariyTUIy, peKUMe
HapalyMBaHusl 103 Opernapara, ¢ JOMOJHUTEIbHBIMU MPOMEKYTOUHBIMU J030BBIMU
CTYNEHSMHU €ro JKelyJOo4YyHO-KuuleuHble 1o0ouHble 3dekTer (I[19) MoxHO
MHUHUMHU3UPOBATh, & MEPEHOCHUMOCTh YIYUYlIUTh. A TakKe MO IMOBOJY TOTO, YTO
aJIcKBaTHOE TOJABJICHUE BEUYEPHETO AamlmleTUTHOTO JpaiiBa, KOTOPbIA U B HOPME
CUWIbHEE YTpEHHE-AHCBHOTO, B JIIOOOM cilydae TpeOyeT Oojiee BBICOKHX JI03
cemarnytuaa. [lanuenTt cormacuiics ¢ 3TuM. Yepes psii TPOMEKYTOUHBIX CTyHEHEH
(1,25 mr/uen, 1,5 mr/aen, 1,75 mr/aen, 3arem 2,0 Mr/Hen) ¢ MHTepBaJlaMu. B 4 Hes
OblJIa TOCTUTHYTA IIesieBas 103a 2,4 mr/Hen, 6e3 xkano0 Ha kakue-i1oo [13.

[TapannenbHO € TUM €My BO BpeMsl TIEPBOM jk€ KOHCYJIbTalluu ObLIA IETaIBHO
pa3bACHEHA pOJIb LHUPKAJAHBIX PUTMOB U BAXHOCTb HUX . HOPMAIU3AIMH.
PekomMeH/OBaHO Ha BCEX DJJIEKTPOHHBIX YCTPOMCTBAX Ha HOCTOSHHOW OCHOBE
BKJIIOUUTH PEKHUM «0€3 CHHErO CBETa» U CTapaThCs JIaKe B 3TOM PEXKHUME KaK MOXKHO
MEHbIIIE UCcoyb30BaTh Ux nocie 20:00. [Togu€pkHyThl BaXXKHOCTH, [TOIHOLIEHHOTO MO
KOJINYECTBEHHOMY U KA4eCTBEHHOMY COCTaBy 3aBTpaka JUisl yMEHBIICHUS
CyOBbEKTUBHOTO YYBCTBa roJioJla B BEUYEPHEE BPEMSI WM. HEKEIATEIHLHOCTh BEUepHe-
HOYHOTO TIepeeIaHusl.

C uenbio NpUHYIUTEILHOW HOpMaIU3allul [IUPKAIHBIX PUTMOB U YCTPAHECHUS
MPUBBIYHOM OECCOHHMIIBI €My ObUT Ha3HaueH MedaToHuH 0,3 mr 3a 5 yacoB 0
IJIAHUPYEMOTO OTX0Ja KO CHy U 3 mr 3a 30 MHHYT J0 CHa JUIsl HEMOCPEACTBEHHOM
WHIYKIMW 3ackimanus. PexomeHaoBaHo mpuoOGpectw jammy Ui JOMAllIHEH
CBETOTEPAIIUH SIPKUM CBETOM MOJIHOTO CTIEKTPA MO YTpaM.

DTa COBOKYITHOCTh MEp MPUBEJIA K CHUKEHHUIO MACChl T€JIa MOJIOJIOTO YEJI0BEKa
3a 12 mecsneB nedenust co 100 no 85 kr (MMT=25,1, Ha rpanu MeX1Iy HOPMOH U
M30BITOYHBIM BECOM, TIPEIOKUPECHUEM); TTOTHOMY MPEKPAIICHUIO MH300B HOYHOTO
00K0pCTBa, HOPMAJU3AIUHU CHA, YIIYUYIIICHUIO HACTPOCHUS U CAMOOIIEHKH.

BoiBoabl. IIpu orieHke TiepeHOCUMOCTH U 3G(HEKTUBHOCTH JICUCHUST OKUPECHUS
MHKPETUHOMUMETHKAMH, HEJIb3s1 3a0bIBATh O POJIM ITUPKATHBIX PUTMOB B PETYJISAIIUN
YyBCTBUTEJIILHOCTH K HHUM. Hapyienrue mupkaaHbIX pUTMOB MOXET OOyCJIaBIMBaTh
KaK KaxXylIyrocs PE3UCTEHTHOCTh K HHKPETUHOMUMETHKAM, TaK U XYAIIYIO HUX
nepeHocuMocThb. » Hopmanuzaius I1UpKagHBIX PUTMOB  CIOCOOCTBYyeT Oosiee
YCIICIIHOMY JIeueHHto oxupenus aronucramu [TITI-1.
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B TEPAIIUU O)KUPEHUSA U CTEATOTI'EITATUTA

boikos 10. B.1, bekkep P.A.2

LCmaspononvckuii 2ocyoapcmeenmviii meOuyunckuil ynueepcumen
Cmasponons, Poccus
2Vnusepcumem umenu Ben-I'ypuona
beap-Lllesa, H3pauns

Beenenue. 11 sHIOreHHbIN MHCYJWH, CEKPETUPYEMBIN B-KJIE€TKaMH OCTPOBKOB
JlaHrepranca  MOJOKEIYyINOYHOM  JK€JIE3bl, U  DHAOINCHHbIE  WHKPETUHBI,
rimokaroHonoAoOuei  nentua-1 ((I'TIH-1) u raoko30-UHAYIUPYEMBI  TENTHA
(I'UIT), cexpeTupyemMbie YHTEPOIHAOKPUHHBIMU L-KJI€TKaMU TOHKOTO KHUIIIEYHUKA, B
OTBET Ha IIOCTYIUICHHWE _IMUINM [0 IIOCTYIUIEHUS B CHCTEMHBIA KPOBOTOK
MOABEPraroTcs IEPBOMY IPOXOKICHUIO YEPE3 CUCTEMY BOPOTHOM BEHBI IeUeHH [1].

Hapsiny ¢ ¢apMakOKMHETUYECKH HEKEIaTeIbHbIM OBICTPBIM PaCIIEIIICHUEM,
COOTBETCTBEHHO, HHCYJWHA30M II€YEHU W JUIEHTUIWI-NENTUAAa30d 4-ro THMA,
uMeerca M (QapMakoAMHAMUYECKH  JKeNaTelbHbIA  3pdpexkr. A  HUMEHHO:
npedepeHInanbHOE BO3JACHCTBUE 3HAOTCHHBIX CaXapOCHUXAIOLUIUX TOPMOHOB Ha
peUenTopbLIenaroluTOB (COOTBETCTBEHHO, UHCYJIMHOBBIE WJIM WUHKPETHHOBBIE) IO
CpPAaBHEHHUIO. €. MX CHCTEMHBIM BO3JeHCTBUEM. B (du3monornueckux ycioBHsx
OTHOIIICHUE CTEIEHW BO3JCHCTBHUS HA IEUYEHOYHBIE PELENTOPBI U HA PELENTOPHI B
JKAPOBOM TKAaHHU M B MBIIIIAX COCTABIIAET OKOJO 2 : | I SHAOT€HHOTO WHCYJIMHA U
0K0J10 4 : 1 11 DHAOTEHHBIX MHKPETHUHOB [1].

Cpenu 3HI0KPUHOJIOTOB YK€ JaBHO CYLIECTBOBAJIO IIOHUMAHUE, YTO UMHUTALIMS
HK30T€HHBIM ~aHAJOrOM 3TOTr0  (PU3MOJOTHYECKOro remnaronpedepeHInanTbHOro
s (deKTa FHIOTEHHBIX CaxapOCHIKAIOIINX TOPMOHOB MOXET JaBaTh 3HAYUTEIIbHBIC
TepaneBTHYECKUe MpeuMmyliecTBa. B  uacTHocTH, remaronpedepeHIuanbHbIi
MHCYJIUH TEOPETUYECKH MOT Obl CHUJIbHEE MOJAaBIISATh TIJIIOKOHEOTeHe3 B IEYCHH,
s (deKTUBHEE CHUXKATh YPOBEHBb TJIOKO3bI B KPOBU M B TO K€ BpEMS BBI3BIBATH



MEHbIIEE YBEJIIMYEHUE MOTPEOJICHHs TIIIOKO3bl MBIIIIAMU (MEHBIIE PUCK BBI3BATH
TUIOTIIMKEMHIO) M MEHBUIEE OTJIOKEHHE >KMpa B MOJKOKHOM KUPOBOM KIIETYATKE
(MeHbIIIyIO TPUOaBKy Macchl Tella Py JUIUTEIbHOM JieueHu ) [1].

AHanoru4Ho, remaronpedepeHuanbHblii HHKPETUHOMUMETHK TEOPETUUECCKH
Mor Obl B OOJbBIIECH CTENEHW MOBBIIIATh WHCYJIMHYYBCTBHTEIBHOCTh T'€MATOIMTOB,
6osnee 3(pPeKTUBHO CHIKATH OTIOKEHHUE HEUTPAIbHOIO >KMpPAa B TMEUCHH, JIyIle
TOPMO3HUTh Pa3BUTHE METAOOIMYECKU accormupoBaHHoro crearorenatuta (MACT),
CUJIbHEE BIIMSTH HA YPOBHU XOJECTEPUHA U TPUTIIMLIEPUIOB B KPOBH [2].

K coxanenuio, «i1000Boe» pelieHue 3TOM MmpodiieMbl B BUAE pPa3pabOTKU
NepOpaNbHOro Mpernapara, KOTOpbId Obl TOYHO TaK ke, KaK U YHAOTECHHBIM TOPMOH,
NOCJI€ BBEJICHHS B OpPraHUM3M MPOXOAWJI CHaudaja 4epe3 CHUCTEMY BOPOTHOM BEHBI
NEeYeHU MMEHHO B CJly4ae MHCYJIMHA, OKa3ajoCh COMPSIKEHO G 00IbHINMU
TpyaHocTsmu [3].

Oco3HaHue 3TUX TpyJIHOCTEN B CBOE Bpems mpuseno kommanuto Eli Lilly k
pa3pabOTKe MHCYJMHA METJUCIpPO — METMIMPOBAHHOIO aHAJOTayMHCYJINHA JHCHPO.
WNnes Oblma B TOM, YTO YKPYNHEHHAs MOJEKyJda HHCYJIMHA OydeT mpu OOBIYHOM
MO/IKO’)KHOM BBEJACHUM HW30MpPaTENIbHO 3aJIepKUBAaThCA. B (PEHECTpax CHHYCOHUOB
MEYCHU. DTO MOATBEPAWIOCH HA MNpakTUKe. MHCYJIMH TEraucnpo ACHCTBUTEIIBHO
okazajics renarornpedepeHiuaibHbiM. OH ACHCTBUTEIBHO B CPEIHEM YUl CHUKAI
YPOBEHb TJIFOKO3bI U TNIMKUPOBAHHOTO TeMOIJIO0MHA B KpoBH, Ha 30% peke UHCYIHH
rJIapriHa BbI3bIBAJ HOYHBIE THUMHOTIMKeMUd. M Haxe, B OTIMYME OT OOBIYHBIX
MHCYJIMHOB, aCCOLMMPOBAJICS C HEOOJIBIINM CHU)KEHUEM, a HE C IOBBIIIEHUEM MacChl
TeJa MpH JUIUTENbHOU Tepanuu [1].

OnHako MHCYJIMH METIUMCIPO_HPOBAIMII NPEAPETUCTPALIMOHHBIE KIIMHUYECKHE
ucneitanus 111 ¢aszel mo mapamerpy 6e3omacHocT. OKa3anock, YTO OH «CIUIIKOM
renaronpedepeHuanbHbliy M 1meaToMy  Hedusnonoruusbeiili. CooTHOIIEHHE
MEYEHOYHOTO Y CHCTEMHOTQ. MHCYJIMHOBOI'O CHTHAJIA Y HEro COCTaBIsUIO HE 2 : 1,
KaK y 2HJIOTEHHOTO MHCY/MHA,.a nopsaka 10 : 1. DTo nmpuBoAuiIO K M30BITOYHOMY
OTJIOXKCHUIO HEUTpaabHOrQ »KuMpa B TEYEHH, PA3BUTHUIO KUPOBOIO TEMarosa,
MOBBIIICHUIO YPOBHEW NEYEHOUHBIX (PEPMEHTOB UM YPOBHS TPUTIMUEPHUIOB
B KpoBH [1].

C nepopabHbIMH K€ WHKPETUHOMUMETHUKAMHM CUTyalus WHasg. 3HAYUTEIBHO
MEHbIIIasi MOJIEKYJIsipHas Macca cemarinytunaa (4,1 x/la nmporus 5,8 x/la y nuHcynuHa)
B COYETAHUM C OTIMYUAMU €TI0 XUMUUYECKOU CTPYKTYPBI U CTOUKOCTH B arpeCCUBHOU
Cpene 'JKemynKa I03BOJWIA CO3/1aTh MEPOPAIBHBIA  aHAJOl HMHBEKIMOHHOIO
ceMarlyTHa ¢ ycuiauTesneM adcopOuu — HaTpUs cajkamnpo3arom [2].

IIpu comocraBieHUM NEPOPANBHOTO MU IMOAKOXHOTO BBEIACHUS CEMariyTuia
MOJIKOKHOE €ro BBEJIEHUE OKa3ajJoChb B CpEIHEM HECKOJbKO 3¢ (deKTUBHEE
MEPOPATIBbHOrO B IUIAHE CHMXKEHMSI MAacChl Tejlda W YJYYIIEHHS TJIMKEMHYECKOIrO
KOHTpoJisi. OHO Takke accOUMHUpPOBAJIOCH C MEHBIIMM B CPEIHEM KOJIMYECTBOM
KEJITYJJOUHO-KUIIEYHBIX TOOOYHBIX 3P eKToB [4].

Bmecte ¢ Tem nmepopanbHbIi  ceMariayTH]l  okazaics  dPdeKThuBHEE
WHBEKIIMOHHOTO B TiaHe ymeHblieHus MACI. BeposdTHo, Kak pa3 BCIEICTBUE



npedepennnanbHoro Bo3aeicTus Ha ['TIII-1 penentopsl remarouutoB. Kpome toro,
JUYHBIE MPEANOYTEHUS MAIUEHTOB (MHBEKIIMK Pa3 B HEEIO VS €XKETHEBHBIM TPUEM
PEros) BIMSIOT Ha JOITOCPOYHYIO MPUBEPKEHHOCTD K Tepanui 5, 2].

Heas. [IpeacraBuTe onrcanne KIMHUYECKOTO Clydas MNAlMEHTa ¢ OKUPEHUEM
u MACT, y xotoporo oka3zaicsi 3()(eKTHBHbIM B JIeueHUH 00OOHMX 3a0oseBaHMIA
NEePEeBO/]] C UHHEKIIMOHHON Ha MepopaibHyIo (hOpMy JOCTAaBKU CEMariyTH/IA.

Metoanl ucciaenopanus. HaGmonancsa 40-meTHHiI HA MOMEHT NEPBUYHOTO
oOparieHusi My>kunHa ¢ oxupeHuem Il crenenu (McxoaHas macca Tena J0 Hayaia
neyeHus ceMarnytuaoM = 118 kxr mpu pocre 179 cM, WHAEKC MacChl Tena
(UMT) = 36,8) u conorpaduuecku ycranoBiieHHbIM MACT II crenenu.

Pesynbrarel M ux oOcyxaenue. [lanueHT mnoiyumsn — Ha3HaueHUE
€XKEHEJICTbHBIX HMHBEKIHUM CeMariyTua C IUIaBHBIM JIOBEICHUEM:, JO3Bl 0
2,4 mr/uen. IlepeHocumocTh oOkaszanach oueHb xopomieit. Jlociae 6 Mecsien
npeObIBaHUs Ha J103€ 2,4 MI/He] Macca Teja MaiueHTa CHu3uinachk Ha 21 kr, 1o 97 xr
(MUMT=30,3). beuio pocturnyto miato 3ddekra. JanbHENIIEro. CHUXKEHUSI MacChI
TeJa HE NPOUCXOJWJIO. YIyUIIeHHs COHOrpauyecKOd KapTHHBI MEYEHH WIH
HOpMaJIM3allMM  MEYEHOYHBIX (EPMEHTOB TMOJIy4YyeHO He . Obuto. B xoxe
JUArHOCTUYECKOM Oecelbl C 1EJbl0 YCTAaHOBUTh HPUYHMHY HEJOCTATOYHOM
3¢ (peKTUBHOCTM mpenapaTa MNAlMEHT HEOXOTHO, CO3HAJCA, YTO «HE JIFOOWT
MHBEKIHMI» U «MHOT/IA MPOITYyCKAaeT HEJE0-1Be». Bblil nepeBe€H Ha mepopasbHbIi
ceMariyTuj 25 Mr/cyT, 4TO SKBUBAJEHTHO 2,4 MI/HEJ MOJKOKHO. 3a MOCIeayIOne
6 MecsleB My)XKUHMHA TMOXY/IeNl Ha JOMOJHUTeNbHbIE 17 Kr (Macca Tela Ha IJiaTo =
80 kr, UMT=25). HopmanuzoBanuch COHOrpamMma IE€YEHU, YPOBHU NEYEHOUHBIX
(hepMEHTOB U TPUTIIUILIEPUIOB B KPOBH.

BoiBoabl. llepopanibHblid CeMAriyTHJ MOKET HE TOJIBKO MPEIOCTaBISATh
O0mbIIIee y0OCTBO TEpanvy Y/ IMalWEHTOB, MPEIMOYNTAIONINX ITOT IyTh BBEICHUS
WHBEKIMA, HO W JaBath 0oJjiee BbelpakeHHbIM »pdexkr Ha MACIT wu
TUIEPTPUTIIULIEPUIEMUIO, BCISACTBHE 00JIee CUIIBHOTO PEePEpEeHIIMAIBHOTO BIUSHUS
Ha ['TIII-1 penenTopbLrenaTOnUTOB.
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KIMHUYECKHUE ACHHEKTBI ®U3NOJOI'MU
WHKPETUHOBOMW CUCTEMBI MO3TA
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Cmasponons, Poccus
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BBenenne. THKpETUHOMUMETHKH, WM ATOHUCTHI PELENTOPOB K SHAOFEHHBIM
UHKpETUHaM,  [IokaroHonogoonomy — mentuay-1  (T'TIII-1). " #w, TIiOoKo30-
unayuupyemomy nentuny (I'MII), seastorcs 3QeKTUBHBIME CPEICTBAMHU JICUCHUS
oxxupenus. OAHAKO B peajbHOU KIMHHYECKON MpakTUKe X 3(PMEKTUBHOCTH HIKE
TOH, KOTOpas Obla MPOAEMOHCTPUPOBAHA B KIIMHUYECKUX HCCHENOBaHUsX [1].

VYriyOnéHHOe TOHMMaHWE KaK HOPMaJbHOW (PU3HOIOTHM WHKPETUHOBOM
CUCTEMBI MO3ra, TaK U MATOJOTUYECKUX OCOOEHHOCTEMN €€ (PyHKIIMOHUPOBAHUSA MpPU
OKUPEHUHU MOKET IMOMOYb IIPEOI0JIETh PE3UCTEHTHOCTh TOIO WJIM MHOTO IMAallUEeHTA K
Tepanuud  HMHKPETUHOMHUMETHMKaMH. B KakJIOM. KOHKPETHOM ciydae 3Ta
PE3UCTEHTHOCTh MOXKET ObITh 00YCJIOBJICHA pa3HBIMU MexaHu3MaMmu [1].

Tak, ¢ moMouIb0 (IIyOpecHEeHTHBIX METOK M PaJHOIMIaHA0B ObLIO MOKa3aHo,
4YTO MpH OOBIYHBIX J03aX MENTUAHbIE HHKPETMHOMUMETHKU OBICTPO U JIETKO
IIPOHUKAIOT yepe3 (PeHeCTPUPOBAHHBIN AHAOTEHNN KaIWUISIPOB B TPUITEPHYIO 30HY
pBOTHI Ha aHe IV xemynouka (area postrema), a Taxxe B SAPO OJAWHOYHOTO IyTH
(nucleus tractus solitarii) u B yaTepagbHble sapa MeIU00a3aTBHOTO THIIOTaJIaMyca
(eminentia mediana), B 4acTHOCTH 'B.€ro AyroodpasHoe sapo (arcuate nucleus) —
TJIABHBIM LEHTP PETYJISALNUN AlNETUTA U HachIeHns [2].

B 3Tux yuyactkax mo3ra,npoueHT 3aHsaTrocTd penentopoB k I'TIIT-1 6xauzok k
HACBIIICHUIO YK€ MPU~CTAHAAPTHBIX U1 JICUEHUSI OKUPEHUS [103aX CeMariyTHja
(1,0-2,4 wr/mem). Orto’ obOecrieumBacT aJCKBaTHOE TOJABJIICHUE THIepparuu y
OOJIBIIIMHCTBA MAUCHTOB C OKUpPEHUEM [2].

B To ke BpeMs MPOHUKHOBEHUE MENTHAHBIX MHKPETHHOMHUMETHKOB B Ooiee
riy0OKHe OT/IeIbl MO3Ta, IPEXK/IC BCEro B BEHTPAIbHYIO 00J1acTh oKphItiku (ventral
tegmentalvarea, VTA) u B mpunexamee sapo (nucleus accumbens, NAcc), mpu
CTaHAAPTHBIX UX J103aX OCTAETCSI BEChMa OrpaHUYCHHBIM [2].

OHO™ TPOMCXOIUT JBYMsS crocob0amMu:. w00 3a CuYéT MEIJICHHOTO
TAHUILIUTAPHOTO TpaHcmopTa uepe3 osneHaumy Il xemymouka, nmbo 3a cuér
naccuBHOM  audPy3uu 1o  TPAAMEHTY  KOHLEHTpaluMu  MeNnTuia U3
LHUPKYMBEHTPUKYJISIPHBIX OpraHoB B Oosiee TiyOokue oTaensl Mosra. Ilpu stom
KOHLIGHTpalusi CBOOOJHOTO MENTHAa B TIYOOKHX sJIpaX MO3ra OCTa€Tcsi O4YeHb
nanékoil or koHctanThl HachimeHus (Kg) mns peuentopoB k I'TIII-1. Onnako B
OOJIBIIMHCTBE CJIy4YyaeB MPOHUKHOBEHMS MENTUAHOTO WHKPETMHOMHUMETHKA B
rIIyOOKHE OTAENbI MO3Ta MPOCTO HEe TpeOyeTcs AJid OKa3aHUs €ro TepaneBTUYECKOro



NEUCTBUS — JOCTATOYHO BTOPUYHOM II€pEladyd CHUTHAJIIOB Yepe3 BOCXOJSIIHE
MOJIUCUHANITUYECKNE TPAKTHI [2].

Bmecrte ¢ TeM, HEKOTOPBIM OTAEIBHO B3SITBIM MAIlUEHTAM C OXXUPEHUEM IS
aJIeKBaTHOTO TOJABJCHUS HMEHHO T'€JOHUCTUYECKOTO KOMIIOHEHTA AalleThTa
HEOOXOJIMMO HEMOCPEJACTBEHHOE BO3JIEUCTBUME Mpernapara Ha HWHKPETHUHOBBIC
perenTopel TIyOOKMX OTHETOB MO3ra, M TMPEXKAEC BCErO0 Ha PEIENnTOpPhl TaK
HA3bIBAEMOT0 «JI0(aMHUHOBOTO IyTH yJIOBOJLCTBUs (dopamine pleasure pathway),
cesa3piBatoniero VIA u NAcc. IloBeilieHHe [03bI cEMariyTUa CO CTaHIAPTHBIX
2,4 Mr/Hen no 7,2 Mr/Hel 3HAYUTEIBHO YBEIMYMBACT €ro IMPOHUKHOBEHHE B
rIIyOOKHE OTJEIbl MO3ra MO IPaIUeHTY KOHIEHTpaluH [3].

Jpyroif moaxoa K pemeHnto mpooaemMbl HEAOCTATOYHOTO TI0/IaBJICHUAST KMEHHO
TreJJOHUCTUYECKOTO KOMIIOHEHTA amlleTUTa JIEMOHCTPUPYET TUP3EHATHI:.— ABOWHOU
aronuct ogHoBpeMmeHHO penentopoB k ['TIII-1 u k I'MII. [TokazaHo, 4TO THpP3ENATH
3a Cu€T BJIMSHUSA Ha pa3Hble, HE MEpPECceKalolrecss MEXIy co0oi CyOmnomyssiuuu
HelipoHoB, Hecymue peuentopel k ['TIII-1 wmu x TUIL, ropaszno »ddextuBHee
ceMariayTuja TOJaBISET HWMEHHO TEIOHUCTHYECKAN KOMIIOHEHT amIeTuTa.
DKCIepuMEHTaIbHbIC HAOJIIOACHUS TOATBEPIUIUCH U B KIMHUKE [4, 5].

VY manMeHToB C JaBHUM OXHUPEHHEM W/WIW C €F0 BBICOKUMH CTEHEHSIMH
MOCTENIEHHO Pa3BUBACTCS JIOKAIIBHOE HEHPOBOCTIAJICHUE W PEAaKTUBHBIA TJIHMO3 B
o0JsiacTu runorajaMmyca. ITO Pe3KO CHUKAET YyBCTBUTEIBLHOCTh TMIIOTATAMUYECKUX
HEUPOHOB K AHOPEKCUTEHHBIM CHUTHajJaM | €. WMHKPETHHOBBIX U JICNITUHOBBIX
PELENTOPOB, OJIHOBPEMEHHO MOBBIITAs 170'¢ YyBCTBUTEIIBHOCTD K
OpPEKCUT€HHOMYTPEJIMHOBOMY CUTHAITY, DTO, B CBOIO O4Yepe/lb, MOKET 00YyCIIaBIUBATh
HE0OX0AMMOCTh 00Jiee BHICOKUX /103 MHKPETUHOMUMETHUKOB Y TaKUX MAIMEHTOB [6].

Heasn. IlpencraBuTh omnucaHue ABYX KIMHUYECKUX CIIy4acB MAlUEHTOB C
OKUPEHUEM M HEJ0CTaTOYHOU A(PHEKTUBHOCTHIO TepANIUi HHKPETUHOMUMETHKAMU B
CTaHJAPTHBIX J03aX, IJIe¢ UMEHHO LJyOOKOe MOHUMaHue (U3UO0JIOTUH UHKPETUHOBOM
CHUCTEMBbl MO3ra MOMOTJIO. ONTUMHU3UPOBATH TEPANUIO U JOOUTHCS HY>KHOW CTEMECHU
CHIDKEHHSI MACChl TeJas

Metoabl uccjieqoBaHusi. B pazHoe BpeMs HaOJMI0OJanuCh JBa MALMEHTA C
oxxupenueM. [laupeHt Ne'1, Ha MOMEHT nepBUYHOr0 oOparieHus 27-1eTHUH, cTpaaal
AKCTpEMaJbHBIM QKUpeHueM (ucxoaHas macca Tena = 180 kxr mpu pocte 175 cm,
nHaekc macchl Tena (MMT) = 58.8).

[lartment, Ne 2, Ha MOMEHT MEPBUYHOTO OOpamieHus S55-7eTHHI ObIBIIUI
aMEPUKAaHCKUI BOCHHOCITYXAIIH, CTpasad MOPOUIHBIM OKHpEHHUEM (Macca Tena J0
Hayajia JICYCHUSI MHKpeTHHOMUMeTuKamMu = 154 xr npu pocte 182 cm, UMT=46,5).
K'mMomenty oOpameHuss OH yXKe HaxXOJWICSd Ha Tepanmuu TUP3EMaTUIOM B
MaKCHMMaJIbHO pa3pemeéHHol WHCTpyKmuer mo3e 15 mr/Hen. Ha Helt oH 3a ron
noxyjes auuib Ha 31 kr — 70 123 kr, 4To cuMTal SIBHO HEOCTATOYHBIM. [IpeabsBisii
XKajgo0bl Ha PETyJspHOE BO3BpallleHHEe HEKOHTPOJIMPYEMOIro arrmeTuTa OJrKe
K KOHILYy HEJEIH.

Pe3yabTathl U ux odcy:xnenue. [larmenty No 1 Oblna npensnioskeHa tepanus
CEeMarjayTHIOM C JOBeJeHHueM J03bl 10 2,4 mr/Hen. [lepeHocuMOCTh Oblia XOPOIIIEH.



OpnHako HanEXKHOTO IMOAABJICHUS amleThTa JAOCTUTHYTO He Obu1o. Macca tena 3a
6 Mec nedenust cHm3miach Juimb Ha 10 kr. OT 3aMeHBl Ha THUp3EMaTH TMAIUCHT
oTka3zaics. beina mpennoskeHa riaBHas dCKajaius A03bl ceMariayTuaa 10 7,2 Mr/Hen
(3 pyuku o 2,4 mr). 3a 4 mecsitia Habopa 1036l U MOCHEAYIONIUE 6 MECSIEB JICUCHUS
BBICOKO/IO3HBIM CEMariyTHIIOM 7,2 MI/HEJ — MarueHT moxyaen 1o 95 kr (moutu 50%
oT ucxoanoro Beca). [locie aToro n03a cemarnyTuaa Obiaa CHIKEHaA 110 4,8 MI/He.

[Taruenty Ne 2, ¢ yuérom Gonee kopoTkoro T2 Tup3enatua 1Mo CpaBHEHUIO C
cemarnnytuaoM (~120 4 npotuB 165-184 4) u BeposTHONH HEOOXOIUMOCTH B QoJiee
BBICOKMX €ro Jo3ax Ha (oHe MOpPOMIHOrO OXHUpPEHUs, ObUIO MNPEAJIOKEHO
NOMBITATECA TOJNy4YUTh pazpemieHre Ha off-label npumenenue THp3enaTuaa. B
HECTaHJAPTHOM pexuMe, ¢ pa3ouBKOM Ha 2 nHbekuu 1o 10 mr B Hexento. Nanuent
noclieoBai 3TOM peKOMEHJaluu. 3a mnocienyiomme 12 mecsueB emy yIanoch
copocuTth eni€ 44 Kr Macchl Tela M MPUWTH K Macce Tena okojio 80 Kr, II0Clie Yero
71032 TUp3enaTua Obljia CHUKEHA 10 5 MIrx2 p/Hes.

BeiBoabl. Jlyuniee noHnManue (pU3MOJOTHH MHKPETUHOBOM CHCTEMBI MO3ra B
HOpPME W TIPH OXHUPCHHH MOXKET TMOMOYb JIOOWTHCS dpPexra mpu Kaxymencs
PE3UCTCHTHOCTH K HWHKPETHHOMHUMETHKAM, B TOM YHCJIE OIPEACIUTh, KOMY W3
MAIMEHTOB MOTYT OBITh HYKHBI UX JTO3bI BBIIIC CTAHIAPTHBIX.
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JUHAMUKA KPUTEPUEB ®YHKIIMOHAJBHOI'O
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Beenenne. Ctona siBIsieTCSl OAHUM M3 BaKHEUIIMX CTPYKTYPHBIX DJIEMECHTOB
OMOPHO-JBUraTEIbHOrO amnmapara ¥ B IMPOLECCE OHTOrEeHe3a NpPETEPHEBAET Psijl
MOP(POPYHKIMOHAIBHBIX MPeOoOpa30BaHUi, YTO MO3BOJISET OpPraHU3My MOJHOIIEHHO
OCYLIECTBJISITh CTATUKO-JIOKOMOTOPHYIO AESTENIbHOCTh Ha JTalax €ro B3pOCIEHUs
[1, c. 1645]. Hepenko yke Mpu pOKICHUU JIHATHOCTHPYIOT Pa3dMYHbIC aHOMAJIHH
pa3BUTUSI CTOMBI, YTO BIOCIEJACTBUM MOXET MPUBOJUTH » K OTrPaHUYCHUIO
JIBUTATEJIbHBIX BO3MOKHOCTEH [2, ¢. 131].

Onnum u3 HauOoJsiee YacTO BCTPEYAEMBIX BPOXKICHHBIX TOPOKOB Pa3BUTUS
CTOIIBI Y JIETEH SIBIISIETCS BPOKICHHAsI KOCOJIAMIOCTh: 3a00JIeBaHUE TUArHOCTUPYIOT B
1-1,3 cnyuaeB Ha 1000 HOBOpPOXKIECHHBIX, @ B €ro OCHOBE JEXKHUT HapylICHUE
CTpoeHHS W (YHKIMA KOCTHOTO W MBIIICYHO-CBSI30YHOTO CTPYKTYp B 001acTu
TOJICHOCTOITHOTO cycTaBa [2, c. 268]. JleueHHe JaHHON MOPOYHON YCTAHOBKH CTOIIBI
HAYMHAIOT C CaMbIX NEPBBIX JHEH M0C/IC POXKIACHUS MMyTEM 3TAIHOTO THIICOBaHUSI,
YTO MO3BOJSET BOCCTAHOBHTH HOPMAaJIbHBIE» KOCTHO-CYCTAaBHBIE B3aHMMOOTHOILICHHUS
[3, c. 58]. OgHako B MOJOBUHE ClIyUaeB HACTyHaeT peuuauB aedopManun; Hauoosee
YacTBIM PEIUJINBUPYIONIMM » KOMIIOHCHTOM SIBJISICTCSL SKBHHYC cTombl [3, C. 41].
Januplii 31eMeHT aedopMaliid MOKET OBITh MOJIHOCTBIO KOPPUTHMPOBAH 3a CYET
VIUIMHEHUS axWUIOBA | CYXOXWins, a (YHKIMOHAIBHBIA pe3ylbTaT JaHHOU
MaHHUMYJISAIMA BO_MHOI'OM 3aBUCUT OT Bo3pacta manueHta [4, c. 42]. OgHako B
COBPEMEHHOW JTUTEpaType OTCYTCTBYIOT CBEJICHUSI O KOMIUIEKCHOW OII€HKE MOJHOTHI
U CKOPOCTH BOCCTAHOBJICHHS (PYHKIIMNA HWKHUX KOHEYHOCTEW B 3aBUCHMOCTH OT
BO3pacTa y HETEH C JABYCTOPOHHEW BPOKICHHOM PELUIUBUPYIOLIEH KOCOJIAMIOCTHIO
1ocJie yCTPAHCHMSI €€ SKBUHYCHOIO KOMIIOHEHTA.

Henab. Onenuts  QYHKIIMOHATBHOE  COCTOSIHUE  HEPBHO-MBIIIEUHOTO,
COCYMUCTOTO M OMOMEXaHWYECKOTO 3BEHBEB JIBUTATEIBLHOTO ammapara HIDKHHX
KOHEYHOCTEW Yy JI€TeW pa3jau4yHOro BO3pacTa C BPOXKACHHOM JBYCTOPOHHEU
PEUMANBUPYIONIEH KOCOJAMOCThIO 10 U TOCIE XUPYPrHUYECKOTrO YCTPAaHEHHUS ee
AKBHHYCHOI'O KOMITOHEHTA.

Meroabl  uccienoBanus. [lpoBeneHO  KOMIUIEKCHOE — 00cClieJOBaHUE
30 ManpYMKOB € JABYCTOPOHHEH BPOXKIACHHOW pEUUIUBUPYIONIEH KOCOJAMOCTHIO
(peuuanB SKBUHYCHOTI'O KOMITIOHEHTA), KOTOPhIE OBLIIN pa3JiesieHbl Ha TPU BO3PACTHBIC
rpymmel: I rpynmna (n=10) — metu B Bo3pacte 4—7 ner; Il rpynma (n=10) — aetu B



Bo3pacte 8—12 ner; Il rpynma (n=10) — netu B Bo3pacte 13—16 ner. MccrnenoBanue
MPOBOJIMIN 10 omepanuu U 4yepe3 3, 6, 9, 12 u 18 mecsmeB mocie yaIMHCHUS
aXWJIJIOBA CYXOKHJIHUS.

Kontpone cocraBumm 30 Manp4MKOB  COOTBETCTBYIOLIEIO  BO3pacTa
(Tpu rpynmbl gereit mo 10 uyenoBek B Kaxaol) 0e3 OpTONEIUYEeCKOW MaTOJIOTHU
HIDKHUX KOHEYHOCTEH.

[IpuMmeHsmm MeToibl cyMMapHO# 3iiekTpomuorpadun (OMI') ¢ peructpanueit
OounosnexkTpuueckoil akTuBHOCTH (BA) MbI HWKHUX KOHEYHOCTEH. MeToaoM
CTUMYJIAIIMOHHON OMI' peructpupoBaii  MOTOpPHbIE U  pedIECKTOPHBIC. OTBETHI
(M-otBeT 1 H-pedurekc) m. soleus npu snekTpuyeckoM pasapakenuun N tibialis; mo
aMIUTUTYJIE  KOTOPBIX  PACCUMTHIBAIM  BEJIMYMHY  HHJEKca pedACKTOpPHON
BO30yMMOCTH  Hmax/Mmax (%).  MeTtogoM  peructpaiiud  COMaTOCCHCOPHBIX
BbI3BaHHBIX noTeHuanoB (CCBII) u ¢ momolpio TpaHCKpaHUATLHOW ) MATHUTHON
cumyssiiin (TMC) ¢ cuHXpoHHOI peructpauueid MOTOpHbIX O0TBETOB (MO) Mbiiilg
cron (L5) oneHuBanu (QyHKIUIO HUCXOASIIMX HEPBHBIX IyT€H CHMHHOIO MO3ra
(CM). PaccuutbiBaii BpeMsi LEHTpaJbHOW MOTOpHOM mnpoeBoaumoctu (BLIMII)
U BpeMsl LEHTpalbHOM ceHcopHoi mpoBoguMoctu (CCT —' central conductive
time) CM.

Hommuieporpadudecku uccienosainu aa. uwVVe femorales, femoris superficiales,
profunda femoris, popliteae, tibiales anteriores, dorsales pedis, tibiales posteriores.
PaccuutsiBanu kpossiHoit notok (KII, i1/mun).

JUJI1 OLIEHKH CTaTMYECKOr0 KOMIIOHEHTA MOCTYPaJbHOM CHUCTEMBI IPOBOINIH
crabuiomerpuueckuit Tect Pombepra.

O6opynoBaHue: KOMITbIOTEPHBIN KOMIUIEKC «Heiipocodp» (PD),
yibTpa3BykoBoil  ckanep «HD=15» " (USA), mnomomerpuueckas miatdopma
«Tekscan» (USA).

Pe3yabrarhl M MX 00cy:kIeHue. /[0 Xupypruueckon KOppeKIHH y BCEX AETEN
OTMEYAJIOCh MPOrPECCUPYIOIEE CHUKEHUE JBUTATEIIbHOW AKTUBHOCTH MBI
NepeaHenaTepaqIbHON M 3aIHEN TOBEPXHOCTH TOJICHEW U CTOM: 3HAYEHHUSI BA MBI
OBLIM CHMKEHBI OTHOCUTENIbHO KOHTpoJisi B rpynne 4—7 net Ha 40-50%, B rpymnme
8-12 ner — Ha 59<65%, B Tpymme 13—-16 net — Ha 68—72% (p<0,05).

Hapsiay«.c HapyumieHneM (QYHKUMA MBI, CTAOUIM3UPYIOMIMX (YHKLIHUIO
rOJICHOCTOMHOI'O CyCTaBa, HaOJF0IaJI0Ch YMEHBIIICHHE aMILIUTYy a6l BA m. quadriceps
(p<0,05)"0THOCUTENBHO AMana3zoHa PU3UOJIOTHIECKON HOPMBI y MATbYUKOB 4—7 JeT
Ha25%,y ManbunkoB 8—12 net — Ha 42%, a y noapoctkoB 13—16 set — Ha 65%.

[To "cpaBHEHHIO C KOHTpOJIEM HAOJIOATOCh MOCTEIIEHHOE YMEHbBIICHUE
(p=<0,05) unnexca pedaekTopHOM BO30YIUMOCTH MBI rojienei: | rpymnma — 1o 13%
(xouTpOsb 53%), Il Tpynma — mo 9% (koutponb 45%), Il rpynma — Ha 8%
(koHTpOJTE 59%).

Hapsny ¢ napymienrem (GyHKITUNA MBIIIIEYHOTO arlfapara HIKHUX KOHEYHOCTEH
OTMEUAIUCh W3MEHEHHsI B  BBINICNEKAIIUX  3BEHBAX HEPBHOW  CHCTEMBI,
BBIPQKABIINECS B YMEHBIIEHUH OTHOCUTEIIEHO HOPMBI aMIUTUTY/bI CETMEHTapHBIX
MO u CCBII-nukos (B | rpynmne na 20-43%, Bo |l rpynne na 50-65%, B |1l rpynmne



Ha 70-85%), a Takxke B ynnuHenuu BenuunHbl nokazateneit CCT: Bo Il u Il rpynmax
Ha 13% u 41% cOOTBETCTBEHHO.

Y MalbuMKOB MOJPOCTKOBOTO BO3pacTa, HApSAy C BBIIICONUCAHHBIMU
M3MEHECHUSIMHU, TaKXKe OTMedanoch yanuHeHnue BenuuuHbl BIMIT nHa 19%
OTHOCHUTEIBHO KOHTPOJIS.

OTmeuanach peopraHu3alusi CTPYKTYpbl MEpUPEPUYECKOTO KPOBOTOKA
HIDKHUX KOHEYHOCTEH, BbIpaxkaniiascsi B cHwkeHun (P<0,05) aprepuanbHOrO
KpOBOTOKAa B o0Omacth TojeHH u cTombl: 3Hadenus KIT a. tibialisanterior,
a. dorsalispedis ObLIM yYMEHBIIEHBI OTHOCHTEIBHO KOHTpOJIA y JeTeit .4—7 ' jer
Ha 32-40%, y nereit 8—12 ner — Ha 50-65%, y nereit 13—16 ner — Ha. 70-80%.
YMeHbllIeHnEe YPOBHS apTepUaAIbHOTO KPOBEHANOIHEHUSI B 00JIACTH TOJIEHOCTOITHOTO
CycTaBa COMPOBOXKJIAJIOCh €r0 MOCTENEHHBIM YBEIMYCHUEM B OCAPEHHOM. CErMEHTE:
snauenus KIT a. femoralis, a. femorissuperficialis, a. profundafemoris. B cpeaaem
MPEBOCXOAWIN AuanazoH HOpMbl y MasibuukoB |l u Il rpynn va 30-38% u 49-55%
(p<0,05) COOTBETCTBEHHO.

HabGnroganocek 3aTpyiHeHHE BEHO3HOIO OTTOKa B/00JIACTH TOJieHEeH, Hanbosee
BbIpakeHHOE y nereit 8—12 u 13—-16 ner.

OTMeuanu MPOTrPecCUPYIONICe YXYAIICHHE CTaTOAMHAMUYECKOU (QPYHKIIHUU
OpraHu3Ma, BbIpaXKaBllieecsl B Mepepaclpe/eA€HUl MOJOIMIBEHHOIO JIaBJICHUS B
nois3y mnepeaHero oraena crombl (p<0,05): y<meteit,4—7 JeT cpeaHue 3HAYCHUS
coctaBwiu B cpeaHeM 36% (koutponb 30,5%);y aereit 8—12 net — 46% (KOHTPOJIb
37%), y nereit 13—16 net — 54% (xoutposib 42%).

Pe3ynbTaThl CTAaOMIOMETPUYECKOTO HCCICAOBAHMUS CBHUJIECTEILCTBOBAIU 00
yBennuenun (p<0,05) momaneii CTaTOKUHE3UOTpaMM OTHOCHUTEIIbHO uaria3oHa
KOHTpoJs y nereit 4—7 net B cpenneM Ha 50%, y nererr 8—12 net Ha 58%, y nerei
13-16 ner Ha 62%. llpoBeneHue »teCTa C OTKPHITBIMU M 3aKPBITHIMU TJa3aMu
IJIONIAM  CTATOKMHE3UOTPAMM \3aKOHOMEPHO YBEJIMYMBAIUCh, YTO OTpaXKajo
MPaBWIbHYIO CTpATEruid. MOMAJCPKAHUS BEPTUKAJIBLHOrO OajlaHca, OJHAKO UX
3HAQYEHUS TAKKe MPEBBIIATIM HOPMATUBHBIE TTapaMETPhI.

[locne KOppeKUMU 53KBHHYCHOTO KOMIIOHEHTa Jedopmaiuu Haubosee
OBICTPYI0O W TMOJHYIO HOPMaJIMU3AIMI0 MBIIIEYHBIX (YHKIUN HaOIonand y Jaeteu
4-7 net: BenmmurHbl BA m. quadriceps nocturamu koutposist (p>0,01) k 6 Mecsam
BOCCTAHOBUTEIBHOIO MEPHOAA, a MBI IEpEeIHENaTepaJIbHOM W 3aJHEU
TTOBEPXHOCTH ToJIeHEH U cTom — K 9—12 mecanaMm. Y gereit 8—12 et HopMmanuzanus
(p>0,01) < nBUraTtenpbHON AKTUBHOCTH IPOMCXOIUIA HECKOJBKO IMO3JHEE: MBI
OenpeHHOTO cerMeHTa — K 9 MecslaM IMOCJ€ TMOJIYYEHHOTO JICUEHHUsS, a MBIIII]
rojicueii u cron — x 12—18 mecsmam.

[Tozmuee Bcero Hopmamm3anusa (p>0,01) GyHKOMIA MBI  HUKHUX
KOHEYHOCTEH Mocie MOJyYeHHOTo JiedeHHsl Haboganach y MajabuukoB 13—16 jert:
BelUuuuHbl BA MbImn Oeaep JOoCTUraiM Auana3oHa KOHTpoJis K 12 mecsiam
BOCCTAHOBUTEILHOTO MEPUO/IA, & MBIIIIL MepeHeTaTepaTIbHON TOBEPXHOCTH TOJICHEH
U cTomn — Juiib K 18 Mecsiam. JIBurareiabHas akTHBHOCTh M. tricepssurae B JaHHOM



rpylnme JAaxke B OTAAJICHHBIE CPOKM BOCCTaHOBUTEIBHOIO IEPHOJA OCTaBAJIaACh
CHI)KEHHOM OTHOCHUTENBHO HOPMATUBHOTO quana3ona Ha 20—25%.

Hopmanuzamusi (yHKIUHA MBI HUKHUX KOHEYHOCTEH COIMpPOBOXKIAIACh
BOCCTaHOBJIEHUEM pedieKkTopHON Bo30yaumMocTu Mo roynedeir, CCBII u TMC
apaMeTpoB, YIy4IIEHHEM apTepUATbHOTO KPOBOTOKAa B 0OJACTHU TOJIEHOCTOITHOTO
CycTaBa, HOpMalM3alled CTaTOJWHAMUYECKOW (YHKIUU OpraHu3Ma: y jaerei
4-7 ner — x 12 MecsdmaMm BOCCTaHOBHMTEJILHOIO INEpHoja, a y aereil 8—12 jmer — K
18 MecanaM mocie XUpypruyeckoil KOppeKUHH. Y MalbUMKOB K€ IOJPOCTKOBOIO
BO3pacTa Jaxe K 18 wmecsAnaM COXpaHSAICSd YMEpPEHHBI CEHCOMOTOPHBIM U
pedekTopHbI Ae@UUUT HepBHBIX TpakToB CM B coueTaHMM € HEAOCTaTOYHBIM
apTepuaibHbIM  KPOBOCHAa0)KEHMEM  CETMEHTOB  TOJEHEM W €ToH « U
CTaTOAMHAMHMUYECKOHN Tuc(hyHKIMEN OpraHu3ma.

Haubonee BBICOKMM aJanTallMOHHBIM IOTEHLMAJIOM K BOCCTAaHOBIICHUIO
HEPBHO-MBIIIEYHBIX, COCYIMCTBIX M  OHOMEXaHMYECKHX @QYHKUUMH  TOCIe
XUPYPruyecKoil KOPpEeKIUU SKBUHYCHOTO KOMIIOHEHTA Ae(hopMaiuy CTOIbI 00J1a1anu
MalMeHThl B Bo3pacte 4—7 u 8—12 jeT, uto ObUIO CBSA3aHO HE TOJIBKO C M3HAYaJIbHO
MEHEE MACIITA0HOW CTENEHbIO CHUYKEHUS JBUTATEIbHOM (DYHKIHHU [0 CPABHEHUIO C
JE€TbMU TIOAPOCTKOBOTO BO3pacTa, HO M 0ojiee BBICOKOM IIACTUYHOCTHIO
HEHTPATBHBIX U MepUPEPUUECKIX MEXAaHU3MOB PETYIAINN (DYHKITHH.
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UCCJIEJTOBAHUE '’EMOJUHAMMNYECKUX NOKA3ATEJIEN
1 BETETATUBHOM HEPBHOUM CUCTEMBI Y CTYJIEHTOB
AKEHCKOI'O ITOJIA PA3JIMYHBIX TUITIOB KOHCTUTYLIUHU

BiaacoBa M. B., EMesabssHYHK 10. M.

I poonenckuil 2ocyoapcmeeHtblil MeEOUYUHCKUL YHUBEPCUM e
I'poono, berapyco

Beenenue. B HacTosiee BpemMsl B yYEHUU O KOHCTUTYIIMU IPOUCXOMUT CUHTE3
MOHOJUCIHUIUIMHAPHBIX MPEICTaBICHUM MO 3TOi mpoljemMe B CBETIE B3MISAOB 00
UHTETPaJIbHON WHAWBHIYaIbHOCTH YeioBeka [1]. YueHne 0 KOHCTHTYINH, BBIILIO 33
pamMKu (yHIaMEHTAIbHON OHOJIOTHYECKOW HAyKH, MpHBIEKas K ce0e,. BHUMaHHE
MEJULMHBI, TICUXOJIOTMH, TIEJaroruku crnopra. Hame Bpems \XapakTepusyercs
B3aMMONPOHUKHOBEHHEM HHTEPECOB AHTPOIOJOTMU U MENMIMHBL. Ha CThIKE 3THX
HayK BO3HMKJIA MEAMIMHCKas aHTponoyiorus [2]. OcOBEHHOCTbIO pa3BUTHUSA
MEIUIMHCKOW AaHTPOIOJIOTMM B HAIIEdW CTPaHE CJIyXaT TECHbIE CBSI3U C
byHIaMEHTAIBHBIMU  MEAMKO-OMOJOTUYECKUMHU . HAYKaMl. M, TIPEXKJE BCEro, C
aHaToMuel, (QU3MONOrHEed. DTO NPHUIAET TEOPETHYUECKYI0 OCHOBATEIBHOCTH TEM
KOHKPETHBIM 33JlayaM, KOTOPBIE PEIIAIOTCS MEAULIMHCKMMHU aHTporojoramu |[3].
WM HEepocTaeT, 0HAKO, KIMHUKO-TUTHEHUYECKON OpPUEHTHPOBAHHOCTH, BBIXOJIa B
MPAKTUYECKYI0 MEIUIMHY. 3a MOCIEIHUE TOJbl 3HAUUTEIBLHO BO3POCIIO YHCIIO JIHI] C
MaTOJIOTHEH HEPBHON CHCTEMBI, OCQOEHHO CpeaM JIFOJECH MOJIOAOr0 BO3pacTa.
B cBsi3u ¢ 4yem coxpaHseTcss HacTosTelIbHas HEOOXOAMMOCTh B pa3pabOTKe H
BHEJIPEHUU B MPAKTUKY 3PABOOXPAHEHUS] HOBBIX (DOPM ITUATHOCTUKH, MPU MOMOILIU
KOTOPBIX MOXHO ObLJIO Obl YCTAHOBUTH JHUI, CKJIOHHBIX K 3a00J€BaHUAM JaHHOU
cucteMbl [4]. Hamu ObLIONYCTAHOBIEHO BIMSHUE HAa (DYHKIMHM JbIXaTE€IbHOU W
CEPJIEYHO-COCYIUCTOM CHCTEMBL (PU3NYECKON HArpy3KH Yy JEBYILIEK Pa3HBIX THUIIOB
KOHCTUTYIUH [5]. B CBSA3M € 3TUM IpecTaBlIseTCsl 0COOBI MHTEPEC UCCIEAOBAHUS Y
pPa3JIMYHBIX COMAaTOTHUIIOB TOHYCa LIEHTPOB BEre€TaTUBHOM HEPBHOM CHUCTEMBI M
apaMeTpoB KPOBOOOPAILEHUS Y CTYIEHTOB KEHCKOTO MoJja.

Henab. [McecnenoBate TOHYC UEHTPOB BETE€TaTHBHOW HEPBHOM CHCTEMBI M
napaMeTpbl  KpOBOOOpAIIeHUs] y CTYICHTOB JKEHCKOro Iojia C pPa3IMYHbIMU
COMAaTOTHUITAMH.

MeToabl HCccJIeI0BaHUS. Pabora BBITIOJTHEHA npu ITOMOIIH
QHTPOTIOMETPUYECKUX METONOB obcienoBanus 120 aeByliek-100pOBOJIBIIEB, B
Bogpacte 19-22 ner, KOTOpbIE SBISJIMCHh  CTYJEHTKaMH [ pOIHEHCKOTO
MeayHuBepcuTeTa. ['emonuHamuueckue mokazarenu (yAenbHoe mepudepruieckoe
CONMPOTHUBJICHUE U YJAPHBIM MHAEKC) ONpenessyii peorpaduueckumM METOAOM MpH
MOMOILIM  aBTOMATU3UpOBaHHOW cucrteMbl «Mpuna». CocrosiHHue CcepAedHO-
COCYIUCTOM CHCTEMBI TAKXE OLICHUBAJIM MO BEIMYMHE IMyJbCa U apTEPUATBHOIO
JABJIEHUS, KPOME TOTO, BBIYMCIISUIN ITyJIbCOBOE JaBiieHHE. VICXOAHBIN TOHYC IEHTPOB
BEr€TaTUBHOM HEPBHOW CHUCTEMBI OLIEHUBAJIM IPU MOMOLIM pacdy€ra BEreTaTUBHOIO



ungekca Kepno (BUK). Ecau BUK 61 B npenenax ot +10% mo —10%, To 31O
COOTBETCTBOBAJIO HOPMOTOHMH, OoJbIe +10% — cumnatukoTonnu u Mmenee —10% —
BaroToHuu. OmpeaeneHrue coMaToTura npoBoauiock no meroauke H. A. Ycoesoii
[6]. CormacHO 3TOM METOIMKE, U3 TPEX OCHOBHBIX KOMIIOHEHTOB CTPOEHHS Tella —
KOCTHOTO, MBIIIEYHOTO U JKUPOBOrO, OMNPEACISIONMM CaMOTOTHUIIOM TpPU3HAH
KOCTHBIA, Kak HauOosnee cTaOwibHBIA. [Ipu 5TOM, HaMH H3MEpSIUCh CEMb
AHTPONIOMETPUYECKUX MAPAMETPOB: JIJIMHA TeJIa, IIUPUHA I1JIeY, MTONIEPEYHBIN pa3zmep
IPYJAHOM KIIETKH, MepeaHe-3aJHUN pa3Mep TpyIHOM KJIETKH, IMIMpUHA Ta3a, 00XBar
3arsICThsl U 00XBaT JoAbbKEK. C 1eNbI0 BHYTPUTPYIHOTO Pa3/IeIeHHs HA COMAaTOTHUITBI
UCIIOJIb30BaHbl ~ CTaHJAPTHBIE  KBAJAPATUYECKUE  OTKJIOHEHHUS  OT (. CpETHUX.
PazpenurensHbIM MOPOTOM CUUTANM TpaHullbl MHTepBasia = 1 8. Jlns BbiAesneHUs
KpalHUX COMAaTOTHUIIOB (2CTEHWKOB W THIEPCTCHHUKOB) HCITOIH30BAHBI "QTHOIICHUS
CyMMBI TPEX IONEPEUHBIX Pa3MEpPOB — IMUPHUHBI TUICY, TPYTHOW KICTKH U Taza K
JUIMHE TeNa, BBIPAXKEHHOE B MpoOILEeHTaX. JleBylek ¢ moka3aTedsiMu MeHblne M-0
OTHOCHWJIM K aCTEHUYECKOMY (TpeodiiajaHue PO I0JIbHBIX pa3MepoB), 6ombine M+0 k
rUnepcTeHnueckomy (mpeodiiaianie MonepeyHbIx pazmepoB). Tumam. OcTaBiIvecs
JIULA CpeIHEN TPYINbl OTHECEHBI K HOPMOCTEHUUECKOMY, TUITY.

PesyabTarel m ux oOcyxaeHue. bpuio. BBISIBICHO IpeoOiafaHue Cpeau
COMaTOTUIIOB HOPMOCTEHUKOB, KOTOPBIX ObLI0 GoJee 60%, runepcteHukoB — 19% u
acTeHUKOB — 17%. OcHOBHBIE remoanHamuueckue nokaszarenn: YCC u mynbcoBoe
JABJICHUE COOTBETCTBOBAIIM HOPME, HO HWMEIU  pa3juuue y pPa3HOOOpa3HbIX
comatotunoB. Ilpu stom UCC: y HOpMOCTEHWKOB — 73 ymapoB B MHUHYTY, Y
TUIEPCTEHUKOB — 65 yaapa B MHHYTY, W aCTEHMKOB — 78 yJapoB B MHHYTY.
[TapameTpsl TyJIBCOBOTO JaBIEHUSy, V' HODMOCTEHUKOB — 40 MM pT. CT., y
TUIIEPCTEHUKOB — 36 MM PT. CT. ¥ &CTEHUKOB — 45 MM PT. CT.

[Ipu neranbHOM aHaIU3€ I'eMOAMHAMUYECKUX TOKa3aTesiel, BBISBICHO, YTO Y
ACTEHUYECKOT0 COMATOTHUIIA, YACHBHOIO MepU(EepUIEecKOro COMPOTUBICHUS ObLIO
camoe ManeHbkoe (1630£237 aun-c-cMm M%), a ymapHBIi HHAEKC OBUI CaMbIi
oonpmoi (55,87+2,98 wmu/Mun-M?). V TUIIEPCTEHUYECKOTO COMATOTHIIA YIEIHLHOE
nepupepruIecKoro COMPOTUBJICHUS ObL1O camoe OombIIOE
(2854+19,13 nuH-c-cM °°-M?), a TOKa3aTeNb YAAPHOTO HMHIAEKCA, HA0OOPOT, OBLI
caMblii ManeHbkuit=(41,54+1,87 mi/mun-m?). T'eMogMHAMUYECKUE IIOKA3aTENd Y
HOPMOCTEHUYECKOTO COMAaTOTUIIA HWMEJIM CpEJHUE MapaMeTpbl U COCTABWIH
COOTBETCTBEHHO (51,27+2,86 Mmu/Mun-M? u 1998+17,27 aun-c-cm°-M?).

BerentatuBHblli unaekc Kepno y HopmocTeHUKOB — 3%, THIIEPCTEHUKOB —
12%, actenukoB — 12%. [laHHbBIe TOKa3aTeId IMO3BOJIMIIMA YCTAaHOBHTh aKTHBHOCTH
LIEHTPOB BETr€TaTUBHOM HEPBHOM cucTeMbl. [Ipm 3TOM y HOMOCTEHHMKOB
JMArHOCTUPOBaHAa HOPMOTOHHUS, Y TUIIEPCTEHUKOB CIA0OBBIpAKEHHAsI BaroTOHUS U
ACTEHUKOB OblJIa CJIA00BBIpaKEHHAS CUMIIATUKOTOHMS.

BoiBoabl. Hamu BbIBIICHBI pa3nuuvs (TOATBEPKIAEHHBIC CTATUCTUYCCKH)
MoKa3aTesield yJIeJIbHOr0 NnepudepruyecKoro CONpPOTUBICHUS U YJAPHOrO MHIEKCA Y
aCTEHUYECKOTo U TunepcreHnyeckoro comarotuna (p<0,05). Ilpu »stom 'y
ACTEHMYECKOTO0  COMATOTMIIAa  3TH  TIEeMOJMHAMHYECKHE  [OKa3aTeaud  He



COOTBETCTBOBAJIM HOpPME: yAeIbHOE NepruepuyecKkoe CONPOTUBICHNE HIKE HOPMBI
(8 mopme 2000-3200), a yaapHbIii MHAEKC ObLI BbIe HOPMBI (33,6155,8 Mi/Mun-M?).
CrnenoBaTrenbHO, Yy  aCTEHMYECKOTO  THMA  KOHCTUTYUMH  JTOMHUHHUPOBAI
TUNEPKUHETUYECKHUNA THIT KPOBOOOpAIIICHHS.

Marnoe 3HaueHHWEe BereTaTUBHOrO HHAeKca Kepmo y THIepcTeHHYecKOro
COMATOTUIA  CBUIETEIbCTBOBAIO O TpeoOiaJaHMM  aKTUBHOCTU  IIEHTPOB
HapacUMIIaTUKH, YTO TOATBEP)KIACTCS OYEeHb HEOONbIIMMH HU(pPaMHU OTKIOHEHUS
OCHOBHOT'O OOMEHA OT HOPMBL. Y aCTEHHYECKOTO COMATOTHIIa BEreTaTUBHBINA MHIEKC
Kepmo, HaoO60poT, OBLT BBICOKHH M 3TO MOATBEPXKIACTCS OOJBIIUM 3HAYCHHEM
napameTpoB cucteMbl kpoBooOpamenus (HCC 80, mynbcoBoe naBiieHue 46).
CnenoBaTenbHO, HAMHU OBLIO BBISBICHO HATMYHME B3aUMOCBSI3U MEXKIY COMATOTUIIOM,
aKTUBHOCTBIO IICHTPOB BET€TaTUBHOW HEPBHOW CUCTEMBI U MapaMETPaMU CHUCTEMbI
KpOBOOOpAIICHUS.
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I'OPMOHAJIBHBIE TAPAMETPbBI CUCTEMbI KPOBH
KAK UTHIAUKATOPBI ®YHKIIMOHAJIBHOI'O PE3EPBA
Y CHOPTCMEHOB BbICOKOM KBAJTU®UKAILIUU
(HA ITPUMEPE I'PEBIIOB-AKAJIEMHUCTOB)

FaBpuinoBa-Makcumuuk C. 0.1, [TamkeBuu C. I'.2

L Benopyccruii 2ocyoapcmeennviii meduyunckuil ynugepcumem
2Uncmumym gusuonozuu HAH Benapycu
Munck, benapyco

BBenenne. CucteMHbIi MOHUTOPUHI TOPMOHAJBHBIX MapaMETPOBHCHUCTEMBI
kpoBu (meruaposnuanapoctepor-cyibdar (JII'DAC), KopTu3oi, TeCTOCTEPOH U UX
COOTHOIICHMS) Y MNpOo(eCCHOHANBHBIX CHOPTCMEHOB TMO3BOMSET OINPEACIIUTh
BO3HHKHOBEHHE COCTOSIHUSI HE(YHKIIMOHAJIBLHOTO TMEpeHalpsDKeHMs Ha paHHHUX
craausix, a uHjekc JI'DAC/kopTuzon — omnpeaenutb ypoBeHb aJanTalMOHHOIO
pesepna [1, 2].

[Ipennonaraercsi, 4YTO OSTH MOKAa3aTeidi. MOXKHO  HCHOJb30BaTh  Kak
MIPOTHOCTHUYECKUE KPUTEPUH YCTONYMBOCTH (PYHKHUOHAIBHBIX CHUCTEM OpraHU3Ma
CIIOPTCMEHOB K COpPEBHOBATEIbHBIM Harpy3kam. B HacTosimee BpeMsi BO3poC
Hay4HbIA HHTEpec K u3ydeHuto poiu I AC B\ ciOpTUBHON MpakTUKE. DTOT (PakT
00yCIIOBJIEH €ro 3PrOreHHbIM IMOTEHIINAJIOM Ha CTIOPTUBHBIC Pe3yJIbTaThI [3].

Heab. OnpenenuTs AUArHOCTUYECKYIO 3HAYMMOCTBH OIPEICICHUS YPOBHEH
JNI'DAC, xopTH30/a, TECTOCTEPOHA; COOTHOIICHUS KOPTU30J/TECTOCTEPOH U
HNI'DAC/kopTr301 B CHIBOPOTKE KPOBH Kak MPOTHOCTUYECKOTO  KPUTEPHS
YCTOWYMBOCTH  (PYHKIIMOHAIBHBIX ~ CHUCTEM  OpraHM3Ma  CIHOPTCMEHOB K
COpPEBHOBATEJIbHBIM Harpy3kam (Ha mpuMepe MY>KUuH).

MeTtoabl uccjexoBaHusi. B HCcrenoBaHMM  y4acTBOBAIM  CIIOPTCMEHBI
HallMOHAIBHOW KOMAHAbL PecnyOnuku benapych mo rpebie akaaeMHYeCcKOM
(My>xuuHBl N=23).-YUaCTHUKOB MCCJEAOBAaHMS pa3aenwii Ha 2 rpynnsl. K mepBoi
(N=12) oTHeCIu CHOPTCMEHOB, KOTOpbIC OBLIM YIOCTOCHBI MPH3OBBIX IMO3UIIUI
(1-3 MecT0) Ha MEKAYHAPOIHBIX COPEBHOBAHHIX B TEKYIIIEM TPCHUPOBOYHOM CE30HE
(;uria ¢ BBICOKMM (PYHKIIMOHATIBHBIM PE3epBOM), KO BTOpo# (N=11) — cropTcMeHBI,
KOTOPBIE yYacTBOBAJIM B JAHHBIX COPEBHOBAHUAX, HO HE 3aHSUIM MPHU30BHIE MECTa
(sivia ¢ HUBKUM (YHKIIMOHAIBHBIM pe3epBOM). 3a00p KpOBH OCYIIECTBISIN B
COpPEBHOBATENIbHBIN MEpUOJ] MOATOTOBKM YTPOM HATOIIAK MOCH€ JAHS OTAbIXa
(xonmnuectBo oOcnepoBanuii — 115). KoHueHTpauuioo w#ccieayemMbix TOPMOHOB
OMpEeJeNsUI C MOMOIIbI0 MUKporiaHieTHoro ¢gotomerpa HiPo MPP 96 (JlatBus),
METOZIOM HMMMYHO(EpMEHTHOTO aHanu3a. JlaHHele oOpabaTbiBaIu METOAAMHU
HEMapaMeTpPUUeCKOM CTAaTHUCTHUKKM C TOMONIbIO CTATUCTUYECKOrO MPOrpaMMHOIO
obecrieuenus «Statistica 10» (StatSoft, CIIIA). KonudecTBeHHBIE pe3yiabTaThl
npeactaBisii B Buae «Me (25Q; 75Q)», tme Me — wmemuana, 25Q;
75 Q — MHTEPKBAPTWIBHBIA pa3Max (pasHHUIA MEXKTY 25-M U 75-M MPOLEHTUIISIMU



pacnpenenenus).  Kputnueckuif ~ ypoBE€Hb  3HAUUMOCTU Ui IIPOBEPKHU
CTaTUCTUYECKUX THUIIOTE3 YCTaHOBWIM Ha YypoBHe p<0,05. Bce cnopTcmeHsl-
Y4aCTHUKA ObUIM TPOMH(MOPMHUPOBAHBI O JETANSIX HCCICIOBAaHUS W Jald CBOE
corjacue Ha y4acTue.

PesyabTarel W ux oOcyxneHue. B pesynbraTe wuccienoBaHus ObuIO
YCTAHOBJICHO, YTO MEAMAHHbIE 3HAYEHUs MCCIEAYEMBIX TOPMOHOB M HX
COOTHOLICHWM HWMEJIHA CTAaTUCTHYECKM 3HAYMMBIE DPa3iMyus MEXAy JBYyMs
CpaBHMBaeMbIMU Ipynnamu (tabmuua 1). CpaBHUTENbHBIM aHaIW3 IMOKa3al, 4To B
Ipynne Jul] C BBICOKUM (YHKIMOHAJIBHBIM PE3EPBOM 3HAYEHMS] TOPMOHAJIBHBIX
napaMeTpoB OBLIM CTATUCTUYECKH 3HAUYMMO BBILIE [0 CPaBHEHHIO €. IpyMHon
CIIOPTCMEHOB € HU3KUM (PYHKIIMOHAJIBHBIM pPE3EPBOM, 3a HCKIOYEHHEM HHIEKCa
TECTOCTEPOH/KOPTHU30JI.

Tabmuna 1 — I'opmonanbHble TOKa3zatenu cucrembl kpoBu (Me (25Q; 75Q)) nuil ¢ BBICOKUM
(YHKITMOHATLHBIM PE3EPBOM U JIHII C HU3KUM (DYHKIIMOHAIBHBIM PE3ePBOM

JInna ¢ BLICOKHM JInna ¢ HU3KHM
ITapameTpsl cUCTEeMBbI KPOBH (pyHKIMOHANBHBIM (GyHKIHOHAIBHBIM
pe3epBoM pe3epBoM
JI'DAC, MKMOJIB/TT 12,30 (11,23; 13,58) 8,80 (7,63; 9,60) *
KopTuzo:1, HMOJIB/JT 523,48 (442,47:601,72) 404,30 (321,12; 559,87) *
TecTocTepoH, HMOJIB/JT 22,51 (17,41; 30,66) 14,23 (10,70; 26,00) *
JAT'5AC/xoptuson, % 24,80 (20,14; 29,64) 21,19 (12,97; 28,59) *
TecrocTepon/kopTr3oi, % 4,19 (3,09; 6,39) 4,23 (2,20; 6,73)

[Tpumeuanue: * — TOCTOBEpHBIE PA3IUYMA MEXKAY 3HaUECHUSIMU NokazaTens mpu p<0,05.

PesynbraTel n3mepenus cblBOpOTOUHON KOHUEeHTpaunu JJI'DAC B cbIBOpOTKE
KpOBU B TpyNIE JHI C BBICOKMM. QYHKIIMOHAJIBHBIM pe3epBOM Bbilie Ha 39,8%
(p<0,001). anuslii ¢akT cCOBHAAAET C COBPEMEHHBIMHU MPEACTABICHUSIMHU O POJIU
JNI'DAC kak mapkepa aJanTaHMOHHOTO PE3€pBa M BBICOKOIO YPOBHS YCTOWYHMBOCTH
(YHKIMOHANBHBIX CHCTEM | OpraHU3Ma CIIOPTCMEHAa K BO3JEHCTBHUIO CTpecca.
N3BectHo, uro JAI'DAC sBIsieTcss aHTarOHHUCTOM KOPTH30Ja U CIIOCOOEH CHIKATh
HEraTUBHbBIC  BIIMSHUA » KOPTHU30Ja, YTO OCOOEHHO aKTyaJdbHO B YCJIOBHSX
COPEBHOBATEIIbHBIX HArpy30K [4]. YpoBeHb KOpPTH30Jia B MEPBOM TPYIIIE BHIIIE HA
29,5% (p<0,001). HecmoTpst Ha TO 4TO YypOBEHb KOPTHU30JIa YaCTO PAaCCMATPUBAIOT
KaK KaTaboJIMYecKUii TOPMOH M MapKep cTpecca, ero 0osee BBICOKHE 3HAYCHMS Y
00Jiee yCHEIUHBIX CIIOPTCMEHOB B COPEBHOBATEILHOM MEPHOJE MOTYT YKa3bIBaTh Ha
aZIeKBaTHYI0 aKTHBALMIO THIIOTAJIaMO-TUIIO(PU3aPHO-HAATIOYEYHUKOBOM CUCTEMBI U
MOOWMIIM3AIMIO DHEPreTHYecKux pecypcoB. Coaep:kaHue TeCcTOCTEpOHAa B MEpPBOM
rpymne cpaBHeHus Bbimie Ha 58,2% (p<0,001), a ungekc JAT'DAC/xkopTuzon Obu1
Beime Ha 16,4% (p<0,05), yem Bo BTOpol rpymme. IlomydeHHble TaHHBIC
CBUJICTCIILCTBYIOT O OajaHce MeXIy aHaOOJWYEeCKMMH | KaTa0OJIMYECKUMHU
MPOLIECCAMH.

MenuanHple 3HaUY€HHUSI COOTHOLIEHUS TECTOCTEPOH/KOPTHU30JI CTATUCTUUYECKU
HE Pa3INvaInCh.



Crnenyet TakX e OTMETUTh, YTO 3HAUYCHHUS TOPMOHAIIBHBIX MApaMETPOB B 00EUX
CpPaBHMBAaE€MbIX TpYIIaxXx HaXOAWIHCh B TMpeAenax pedepeHCHbIX TUana3oHOB,
PEKOMEH/IOBAaHHBIX MPOU3BOAUTEISIMU KOMMEPUYECKUX HAOOpOB Ui HAay4HBIX
UCCEIOBAHUM. OTO YKa3blBAET HAa TO, YTO YCTAHOBJICHHBIE CTAaTUCTUYECKUE
pa3auuvs  MeXAy ~TpyNmaMu — OTpaxaroT  (U3HOJOTMYECKYIO0  aJalTaluio
TOPMOHAJIBHOTO MPOQUIIS, KOTOPask CBA3aHa C YPOBHEM aJaNTALIMIOHHOIO MTOTEHIHAIIA
Y TOTOBHOCTHM OpPraHM3Ma K Harpy3kaMm COPEBHOBATEIBHOIO XapakTepa.

BeiBoabl. J[aHHOE  uWcclieMOBaHWE  JEMOHCTPUPYET  JUATHOCTUYECKYIO
3HQYUMOCTh CHUCTEMHOIO MOHHUTOPUHIA TAKUX TOPMOHAJBHBIX IAapaMETPOB, 'Kak
JNI'DAC, KOpTU30J1, TECTOCTEPOH U UX COOTHOMIEHUN. C LEIbI0 ONpPEIeICHUs] YPOBHS
aJanTallMOHHOTO pe3epBa W YPOBHA YCTOMUMBOCTU (DYHKIIMOHAIBHBIX CUCTEM
OpraHu3Ma.

HaubGonee 3HaYUMBIMU MNPOTHOCTUYECKUMH KPUTEPUSMU BBICOKOTO YPOBHS
(YHKIMOHATBHOM yCTOWYMBOCTU OpraHu3mMa MpO(PECCHOHAIBHBIX CIHOPTCMEHOB
ctanu koHueHtpauusa [AI'9AC u cootHomenue JAI'DAC/kopTuzon. IlomydeHHsie
JAHHBIE CITyKaT 000CHOBaHWEM i BKItoueHus aHanuza ypoBHs AI'DAC u unaekca
JNI'SAC/kopTH30i1 B CHIBOPOTKE KPOBH B KOMIUIEKC FOPMOHAIBHOTO MOHUTOPHUHTA
CUCTEMBbl KpOBH CIOPTCMEHOB B COPEBHOBATEIBHOM. MEpUOAE IJs pPaHHEH
JUArHOCTUKH  COCTOSIHHMSI HE(PYHKIIMOHAJIBHOIO (W IEPEHANPSKEHUSI U OLECHKHU
TOTOBHOCTH ()YyHKIIMOHAJBHBIX CUCTEM OpraHM3Ma CHOPTCMEHA K COPEBHOBATEIBHBIM
Harpy3kaMm. Uunexc JI'9AC/kopTH3071 MOXKHO paccMaTpuBaTh Kak FOPMOHAJIBHBIN
(eHOTUIl CHOPTCMEHA C BHICOKUM aJIal TAIIMOHHBIM TIOTEHIIUAJIOM.
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PAKTOPLBI, BNIUAIOLINUE HA PEAJIM3ALAIO DODPEKTA BOPA
Y IMTAHUEHTOB HEOHATAJIBHOI'O IIEPUOJA

I'epacskuH H. B., /leproruna A. B.

Huoicecopoockuti cocyoapcmeennwiil ynusepcumem umenu H. U. Jlobauesckozco
Huoicnuii Hoseopoo, Poccus

Beenenue. Oddext bopa orpaxkaer o0paTHYHO 3aBUCHUMOCTb _CpPOJICTBA
reMorjo0rHa K KUCIOPOY OT KHCIIOTHOCTH Cpelibl: CHIKeHHue pH cmeriaer kpuByo
JUCCOLIMAIIMM OKCUTEeMOTJIOONHA BIIPaBO, 0OJierdyas OTAady KHUCJIOPOJa TKaHSM.
B HeoHaTanbHOM mepuoje pealu3als 3TOro MEXaHW3Ma MPOUCXOAMT Ha (PoHe
nepexojia OT IJIAIlEHTapHOro ra3oo0MeHa K JIErOYHOMY, OBICTPOM IMOCIEPOI0OBOM
MEPECTPONKH OKCHUTeHanuu, mpeobnaganus ¢eraapHoro remomioomHa (HbF) u
HU3KOro  cojepxanus 2,3-audochornmunepara (2,3-DPG)w. B spuTpouurax.
OTH 0COOEHHOCTH ONPENENAI0T HEOOXOIUMOCTh YTOUHEHHS (DaKTOPOB, BIMSIOIIMX
Ha 3¢ ekt bopa, 111 ONTUMU3AIUN OKCUTEHOTEPATUHU Y. HOBOPOKIEHHBIX.

Heas. [JertanuzupoBaTh (hakTopsl, BAUSIONIME Ha peaiu3aiuio 3gdexra bopa y
MalMEHTOB HEOHATAJIBHOTO MEPUO/IA, JJI1 ONTUMU3ALMHN OKCUT€HOTEPAITUH.

Metoabl wucciaenoBanusi. IIpoBenéH <aHaim3 MoOKa3aTene KHCIOTHO-
miesnoyHoro coctosinug (KIIC) xpoBU y HOBOPOKIEHHBIX C Pa3IMYHON CTEHEHBIO
HEJOHOILIEHHOCTH W HE3peJIOCTH Ha 3Tamnax. JiedeOHoro mporecca. Bcero yuteHo
3911 nokazateneit KIIC. [lanueHTsl pacHupefiesieHbl Ha TPYIINbl B 3aBUCHUMOCTHU
OT recTaliMoHHOro Bo3pacTa: 1-1 — 35-36 uen.; 2-1 — 32-34 wen.; 3-1 — 29-31 nen.,
4-g — 28-29 Hen.; OTHAENBHO BBIJICJICHA FPYIINA JOHOMIEHHBIX HOBOPOXKIEHHBIX.
JlonmoMHUTENbHO H3y4Y€HAa BO3pacTtHass JAuHamuka coxaepxkanus 2,3-DPG B
PUTPOLMTAX MO MaTepraiaM 61 ayroncuu B TpEX BO3pACTHBIX rpynnax: 1-s1 — meHee
28 cyT.; 2-9— ot 28 cyT. go 1 roxa; 3-s1 — crapie 1 roxa.

Pe3yabTarbl W MX. 00Cy:KIeHHe. Y TAIMEHTOB BCEX TIpPyNN BbISBIEH
KOMITIEHCHpOBaHHbIN auma03: pH (M+m) naxonuncs B auanaszone ot 7,35+0,02 no
7,37+0,04. Ilokazatenu“SBE nmenu oTpuuarenbHble 3HAYEHHUS, YTO YKa3bIBaJO Ha
nepurut  ocHoBaHui.  Haumbosee  BbIpaXeHHbIM  JePUIMT  OCHOBAHUMA
3apeructpupoBan, B 4-ii rpynmne (28-29 uexn): SBE -2,76+0,84 mmons/n (n=89); 1o
Mepe YBENHYEHHS CpOKa TrecTallid OH YMEHbIIAICS W B TPYIIE JOHOLIEHHBIX
coctaBlil - 1,48+0,66 mmons/n1 (n=191; p<0,01). MuauMaIbpHOE O0IIEE COMCPIKAHKE
KHciiopoJa B kpoBu (ctO2) ormedeHo takxke B 4-it rpymme — 12,76+0,63 06% (n=75)
mpotuB 19,37+0,67 06% (n=147) y nonomenusix (p<0,01). Bo3pactHas nuHamuka
2,3-DPG xapakTepu3oBajach MHUHUMAJIBHBIM YPOBHEM B Tpymime MeHee 28 CyT. —
9,50£2,2 MMOJIB/11, C IOCJIEIYIOMMUM TOBBIIEHUEM 110 13,97+4,2 MMOJIB/IT B BO3pacTte
ot 28 cyT. a0 1 roga u 1o 37,83+12,9 mmouns/n y nuil crapiie 1 rona. [lonyuennsie
JaHHBIE  CBHUJETEIBCTBYIOT, YTO y HOBOPOXAEHHBIX, OCOOEHHO TIIyOOKO
HEJJOHOLIEHHBIX, HU3KU ypoBeHb 2,3-DPG u npeobnananue HbF orpanmumsaior
BO3MOXKHOCTH CIIBUra KpUBOM jAuccouuanuu BrnpaBo. OpHako Ha (QoHe



KOMIIEHCHUpOBaHHOro  anujo3a »¢dexkr bopa B onpenenéHHONl  cTeneHU
KOMIIEHCUPYET 3TH OCOOCHHOCTH U CIIOCOOCTBYET MOJACPKAHUIO OTAaYU KHCIOpOaa
TKaHsM. COBOKYITHOCTbH BBISIBIICHHBIX U3MEHEHUIN OTpakaeT aJalTUBHBIA MEXaHU3M,
HaIlpaBJIEHHBbI Ha oOecreyeHue aAeKBATHOM JoCTaBKU M juccouuanuu O, B
YCIIOBUSX HEOHATAILHOM MEPECTPOIKHU Tra3000MeHa.

BobiBoabl. Peanuzanus s¢ddekra bopa y manneHToOB HEOHATAIBHOTO MEpPHOJIA
3aBHCHT OT TeCTallMOHHOTO Bo3pacTa, cooTHomeHuss HbF u HbA, conmepkanus
2,3-DPG B osputponutax u coctosauss KIIC. VY r1ny6oko HeIOHOIIECHHBIX
HOBOPOXAEHHBIX HauOosiee Hu3zkue 3HaueHuss SBE u ctO, B coueranum c
MUHUMAJIBHBIM ypoBHEM 2,3-DPG yKa3plBalOT Ha MOBBILICHHBIM PHUCK HapyLICHUS
okcureHanuu. [Ipu onTUMHU3alMu OKCUTE€HOTEpANUH LEIeco00pa3HO yUUThIBATh 9TU
¢dakropsl 1 quHaMUKY nokaszareneit KIC.
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NMHHOBAIIMOHHBIE NOAXAbI B ITPEIIOJABAHUUAU
HOPMAJIBHON ®U3UOSION MU : ONBIT KA®E]IPbI

Fnagkui M. /L /lopexuna J1. B., busienkas E. C.

I poonenckuil. 2ocy0apcmeeHublil MeEOUYUHCKULL YHUBEPCUMEm
I'poono, bernapyco

CoBpeMeHHbIC 100pa3oBaTelIbHbIE CTaHAAPThl BBICIIEH MEAMIMHCKON IIKOJIbI
OpUEHTHUPOBaHbl Ha BHEIPEHHWE MHHOBALIMOHHBIX OOpPA30BATEIbHBIX TEXHOJOTUH U
MHTEPAKTUBHBIX . METOJIOB OOy4YeHHs. ITO O0O0YCIOBJIEHO HEOOXOJUMOCTHIO
MOBBIILICHHUS HallMOHAJIbHOU KOHKYPEHTOCIIOCOOHOCTH B YCIOBUSIX
TEXHOJIOLMYECKOr0 TIporpecca M TNepexoAa K HHHOBALMOHHON 3KOHOMHUKE,
BLKHEWIIUM HMHCTUTYTOM pa3BUTUSL KOTOpPOM ABIsSETCS cuUcTeMa OOpa30BaHMS.
B monHoit Mepe JgaHHble 3aJaud  KacalTCs — MPENofaBaHus  HOPMalbHOU
(U3UONOTUN — JUCUUIUIMHBI, COCTABISIOIICH TEOPETUYECKYI0 OCHOBY MEIUIIMHBI.
Ha kadenpe  HOpmanpHOUW  ¢usmonorud  ['pOJHEHCKOTO0  TOCYAapCTBEHHOTO
MEIULMHCKOIO YHUBEPCUTETA HAKOIUIEH ONPEIEJICHHBIM ONBIT MPUMEHEHUS
MH(POPMALIMOHHO-TEICKOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMH W  aKTUBHBIX  (opM
oOy4eHus, HalPaBJICHHBIX Ha TMOBBIIIEHHE KauecTBa 00pa30BaTEIbHOIO IMpoliecca U
dbopMUpOBaHHE YCTOMYMBOM MOTHBAIMM CTYJEHTOB K OCBOCHHIO MEIHUKO-



Oouonorunueckux aucuuiuinH. Hacrosimas crates noarorosieHa k 100-netuto co nHs
poxaenust nmpodeccopa Uropss KoncrantuHoBuua Kmakuna, 1 Mbl paccMaTpruBaeM
€€ Kak BO3MOXXHOCTh IIOKa3aTh, KakK pAa3BUBAIOTCA TPAOULMUH, 3AJI0KEHHBIC
MPEIECTBYIOMUMU TOKOJICHUSIMHI (PU3HUOIIOTOB.

[MudpoBuzaiuss 00pa30BaTEIHLHOTO MPOIIECCAa paccMaTpUBacTCs Ha Kadeape
KaK pecypc, IO3BOJISONUI (POPMUPOBATH KAUECTBEHHO HOBBIE MOAXO/IbI K U3yUEHUIO
¢usnonornn. Ocoboe BHUMAaHUE VYACNSETCS BHEAPEHUIO MYJIbTUMEIUUHBIX
TEXHOJOTMM M YBEJIMYEHHUIO [OJM YIPaBISIEMOW CaMOCTOSITENIBHON paboThl
CTyIAeHTOB. Mcmonb3oBaHue LHMPPOBOr0O KOHTEHTA O0JIer4aeT IMOATOTOBKY
pedepaTuBHBIX COOOIIEHUH U JOKJIAJ0B, H3Y4YEHHE JIEKLMOHHOIO MaTepuaia,
BBINIOJIHEHUE psAa JabopaTopHbIXx pabor. Kpome TOro, B COOTBEICTBUK' C
NPUHLMIIAMU TYMaHU3alUuu 00pa30BaHus U COKPAIEHUS MCIOJb30BaHNS, KUBOTHBIX
B JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTAX, HA Kadenpe NPUMEHSIOTCS albTepHATUBHbBIC
MeToJ bl 00ydeHus, B yacTHocTH, opranm3amus InterNICHE (International Network
for Human Education), umeeTcs BO3MOXHOCTb OCYIIECTBISTH, BUPTyalbHBIC
(hbU3M0TOTNYECKUE IKCTIEPUMEHTHI IO OOJIBIIIMHCTBY pa3ienoB (PU3UOIOTHH.

BaxxHbIM HampaBieHHEM paboThl Kadeapbl SBISETCS  pa3BUTUE HAYYHO-
HCCJIEI0BATENbCKOW AEATENbHOCTH CTyJAeHTOB. B 2024 romy c ueabl0 pa3BUTHA
TBOPYECKOTO M HAYYHOrO MOTEHLHaNa Oblia’ CO3/l1aHa CTyACHYECKas Hay4dHO-
uccaenosarenbckas sadoparopus (CHWJI) «Oxygenium», B paMKax KOTOPOW
OpraHM30BaHa paboTa MIKOJIbl MOJOJAOT0 UCCIEAoBATENsA-(hr3roIora. IT0 MO3BOJISET
CTYJIEHTaM OCBaWBaThb COBPEMEHHBIE METOJMKH HKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN
Y JIeNIaTh MEpBbIE 1Iaru B HAYYHOI padote.

OnHMM W3 aKTMBHO INpPHUMEHIEMBIX Ha Kadenpe METOAOB MOTHBAIL[MIOHHOTO
oOydeHus SIBISIETCA KOHKYpC BHaeomMaTepHanoB. CTyJEHTbl TOTOBAT BUAECO(QUIbMbI
Ha OCHOBE BBINOJIHAEMBIX Ja0OPATOPHBIX PaObOT WM OTAENBHBIX TEOPETUUYECKUX
BOIPOCOB AucCHUILUIMHBL. KoHKypeHble paboThl pa3mermiaroTcss Ha YouTube-kanane
kadeapel https://www.youtube.com/channel/UCHGetdQdfOG-XEIDvtd8JrQ
@KadgheopaHopmanvnouDuzuonocu-»#8y WM  IEMOHCTPUPYIOTCSI B OTKPBITOM
noctyne. Jlanupiii popMat crnocoObCcTByeT O0Jiee TTyOOKOMY OCMBICICHUIO Y4€OHOTO
Marepuana, pa3BUTHIO. HABBIKOB CAMOCTOSITENBHOM pabOThl M MO3BOJISET CTYACHTAM
MPEACTABUTH PE3YIILTATHI CBOCH NEATEIbHOCTH IIMPOKOUN ayUTOPHUH.

Hapsily ¢\ 3TuM B 00pa3oBaTelbHbIA MPOLECC BHEAPSIOTCS Pa3IUYHbIE
MHTEPAKTUBHBIE METO/Abl OOYYEHMs: WHTEIUIEKTyaJlbHble TYPHUPBI, OJUMIIAAIbI
(buU3HONIOIMYECKUX 3HaHUH, aallTUPOBAHHbBIE METObI B hopMaTe «AXKYpHOM MUY,
KOYYHMHTa, JeJIoBOM Wrphl. VX HCMOIb30BaHHE IO3BOJISIET OOECTICYUTH BBICOKHMA
YPOBEHb  3aMHTEPECOBAHHOCTU  CTYIAEHTOB, CTUMYJIHMPYET  I103HABATEJIBHYIO
aKTUBHOCTb, MPEIIOAraeT BBIMOJIHEHUE TBOPYECKHUX, MOMCKOBBIX M MPOOJIEMHBIX
3amanuii [1, c. 182-185]. CtymeHT B OOMBINEH CTENEHH BBICTYMACT CyObEKTOM
y4eOHOM AESATENbHOCTH, BCTYNAET B AUAJIOT C MIPENoiaBaTesieM, aKTUBHO YYacTBYET B
MO3HABATEJIbHOM IIpoLecce.

Ocob60e MecTo cpeau ykazaHHbIX (OpM pabOThl 3aHUMAET WHTEIJICKTYaJIbHBIN
Typaup «Pu3n00ym», KOTOPbIA MPOBOAUTCA Ha Kadeape Ha MPOTSKEHUU BOCHMHU


https://www.youtube.com/channel/UCHGetdQdf0G-xElDvtd8JrQ

neT. JlaHHBII TYypHUp pacCuMTaH Ha CTYJEHTOB, UMEIOIIMX MOBBIIICHHBIH HHTEPEC K
npenMeTry U OoJjiee BBICOKMH ypOBeHb NOAroTOBKU. [lo cBoeMy coaeprkaHuUio
«DPu3no0ym» AHAJIOTUYECH HaIpaBJICHHOU JIMCKYCCHH, TpeOyromen
apTryMEHTHPOBAHHOTO aHalnu3a (U3MOJIOTHMUYECKUX MPOLIECCOB, a Mo ¢opMe OIU30K K
MPOOJIEMHO-JIETIOBBIM UTPaM C KECTKUM PETJAMEHTOM M COPEBHOBATEIBHBIM JyXOM
[2, c. 42-46]. Takoe coyeTaHHe TMO3BOJISIET CTyJACHTaM HE  TOJIBKO
MIPOJIEMOHCTPUPOBATh TEOPETUUYECKUE 3HAHUSA, HO M MPUMEHUTh MX JJIs PELIEHUs
KOMIUJIEKCHBIX KIIMHUKO-(PU3MOJIOTMYECKUX 3a/lay, YTO OCOOEHHO Ba)XHO Ha 3Tarie
U3y4eHUs] (PyHIaMEHTAIbHbIX JUCHUIUIMH [3, ¢. 94-98]. MHTepecHo, 4TO. TYypHUP
MO3BOJISIET BBIMTH 3a paMKH CTaHAAPTHOTO y4eOHMKA: 00CyX JaeMmble CUTyaluu
npUOIMAKEHBl K peaibHOM BpadyeOHOW MpaKTUKE, M 3TO, HA HaIl B3I, ABJISETCS
OJIHUM U3 TJIaBHBIX JOCTOUHCTB JIaHHOTO (hopmarta.

B 2025-2026 yyeObHOM TroAy TypHUpP MPOBOAUIICSA B TpH 3Tana. B 0T00poUyHbIX
Typax mpuHsSIM ywyactue 26 komann (O6omee 100 cTyaeHTOB) c JiedyeOHOrO,
MEUATPUUECKOT0,  MEIUKO-AUArHOCTUYECKOTO W MEIUKO=IICUXOJIOrMYECKOro
¢dakynpTeToB. Kaxknplii Typ OBUT MOCBSIIEH OTAEIBHOMY  pazieny (U3HOJIOTUU
(kpoBOOOpallleHNE, AbIXaHUE, MUIIEBAPEHUE, HEPBHAS M SHIOKPUHHAS CUCTEMBI) U
BKJIIOYAQJI KJIACCUYECKUMH (QopMar BUKTOPHUHBI, MPOBEACHHOM B LU(PPOBOM
MIPOCTPAHCTBE, OJIMII-ONPOCHI, KHHO-TYpP, PELIEHNE CUTYAIMOHHBIX 3aJa4 U Apyrue
3ananust. CTOUT OTMETHUTh, YTO KPEATUBHBIN MOAXOJ CTYICHTOB MPOSBUIICA J1aXe B
BbIOOpE Ha3BaHUU 175 cBouX KoMaHA. Cpenu HUX Obuin, Hanpumep, « CbIHBI cCOOaKU
[TaBnoBay», «bemnbie Tenblay, «Yerpipe Bcaluuka Amnokanurcuca», «10 mo Anrapy,
«IloTennuan Oe3nericTBusA», «3 mo ['71a3ro» — 5T Ha3BaHUS OTPAXKAIOT HE TOJIBKO
SPYAMIIMIO, HO U YYBCTBO IOMOpa YYaCTHHMKOB, UTO CO3/1aeT 0coOyro armocdepy Ha
TypHHUpE.

Takum oOpazoMm, kadeapoi ‘HopMaidbHOU ¢usnosoruu ['pI’ MY HakorieH
MOJIOKUTENbHBIA OMBIT TMPUMEHEHUS HH()OPMAMOHHO-TEIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA M MHTEPAKTUMBHBIX METONOB 00yueHus. KoHKypc BupeoMarepuanoB U
MHTEJUIEKTYAJIbHBIN TypHHAP «DPu3nolOym» SBIsAIOTCS NpuMmepamMu 3()(PEeKTUBHOTO
COUETaHHd TPAJULUMOHHBIX M HOBBIX OOpa30BATENbHBIX TEXHOJOrUH. JlaHHbIE
MOAXO0/bl CIMOCOOCTBYIOT HE TOJIBKO YCBOCHHMIO MPOTPaMMHOrO Martepuana, HO U
(hopMHUpPOBaHUIO HaBBIKOB KOMaHIHOW paboThl, MpodhecCHOHATBHON UACHTUYHOCTH U
KJIIMHAYECKOIO0  MBIIUIEHU y  CTYACHTOB  MEIUUMHCKUX  CHEUUATIbHOCTEH.
OnTuMasibHBIM, ITPEICTABIIAETCS. KOMIIEKCHOE HCIOJIB30BAHUE KaK KIIACCHYECKHX
METOOB IIPEIO1aBaHNsl, TAK U HHHOBAIIMOHHBIX (DOPM, MMO3BOJISIOINX a1allTUPOBATh
00pa30BaTENbHBIM IpollecC K COBpeMEHHbIM TpeOoBaHUsIM. CoxpaHssi BEpPHOCTh
JY4UIMM TPaJuLUsAM OTEYECTBEHHOW (PU3MOJIOTMUECKON IIKOJbI, Mbl CTPEMHMCS
pa3BUBaTh WX B COOTBETCTBUM C BBI30BAMM BPEMEHM — U B 3TOM Mbl BUIUM
MIPOJIOJDKEHUE JIejia, KOTOPOMY TIOCBSITHII CBOIO skmu3HB ipodeccop U. K. XKmakun.
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COBPEMEHHBIE TEXHOJIOI'MN U UHTEPAKTUBHBIE
®OPMbI OBYYEHUS B KYPCE HOPMAJIbHON
OU3NOJIOI'NN

Fnagkut M. J1., JopoxuHna JI. B., busenkasa’E. C.

I'poonenckuti 2cocyoapcmeerHblll MEOUYUHCKULL YHUBEPCUMEem
I'poono, benapyco

B rox npasnnoBanus 100-1eTust co THA pOKIEHUsl BbIIaoMierocs gpusnoniora
Uropss KoncrantunoBnya Kmakuna kadeapa HOQpMaIbHOM (U3HOJIOTUU C 0COOBIM
BHUMaHHeM oOpamaercss K TeM TMeIarorudeCKUM MpPUHIMIAM, KOTOpPhIE OH
3aKJa/ibIBall B OCHOBY IpemnoaaBanust GynaameHTanbHbix aucturumi. Y. K. XKmakun
BCErJia MOYEPKUBAII, YTO (PU3HUOJIOTHUS — ATO HE .CBOJ CTATHUYHBIX (PAKTOB, a KUBAsS
HayKa O PEryJsiuud M aJanrtaiuud, TpeOyromias OT CTyJeHTa He 3aydyuBaHus, a
rTyOOKOTO TIOHMMaHUSl TPUYMHHO-CIIEICTBEHHBIX CBsi3ei. Pa3BuBas 3Tu uaeu B
COBPEMEHHBIX YCIIOBUSX, Kadeapa TPEMHUTCS BHICTPOUTH 00pa30BaTEIbHYIO CPELy,
KoTopasi Opl1a OBl €CTECTBEHHOW JJISi HBIHCWIHETO MOKOJICHUS YYalluXcCsl, COXpaHss
P 3TOM BBICOKYIO aKaJIeMUUYECKYyIO ¢TporocTth. Ceroans kadeapa nemaer cTaBKy Ha
YOPaBISIEMYI0 CaMOCTOSITEbHYIO Pad0Ty M aKTUBHOE B3aMMOJICHCTBUE, TpeBpalias
CTyIEHTa W3 TIACCHBHOTO ' CHyIIaTelss B PAaBHOMPABHOTO YyYacTHUKA Y4EOHOTO
nporecca.

OaHMM M3 KIIOYEBBIX JJIEMEHTOB JTOW CHUCTEMBI CTall 3JIEKTPOHHBIN
MpPaKTUKYM, pa3BepHyThid Ha tuiathopme Moodle. Kaxknpiii cryneHT wumeer
MEPCOHAJILHBIN TIOCTYTI, YTO TO3BOJISET €My paboTaTh B WHIUBUIYAIBHOM TEMIIE.
[TomMmuMoO TpaAMIIHOHHBIX JTa0OPATOPHBIX PadOT, MPAKTUKYM HACHIIIEH HATJISIIHBIMU
Marepuanamu — ¢usnorpapdutu (cxembl, TAOMUIBI, TpapuKu), KOTOPHIE
3HAYUTENbHO OO0JeryaroT BOCHPUATHE CJIOKHBIX MEXaHU3MOB T'OMEOCTas3a.
JisidipeniogaBaTens 3TOT MHCTPYMEHT HE MEHee IIEHEH: BO3MOXHOCTh B PEXHME
OHJIAIfH  OTCIIEXKUBATh TMPOTPECC CTYJAEHTOB, OCTaBISATH KOMMEHTApUU U
KOPPEKTUPOBAaTh OIIMOKM TpeBpallaeT IUCTAaHIIMOHHOE B3aWMMOJCHCTBHE B
MOJHOIICHHYI0 4YacTh YyueOHoro mporecca. Ilo manHeiM ompoca, OGosiee 90%
yYaIUXCcs BBICOKO OIEHIIIN TOT (hOpMAT, YTO MOATBEPKIAET €r0 OPTaHUIHOCTD IS
COBPEMEHHOTO ITU(POBOTO MOKOJICHHUS.

BTopbiM 3HaUMMBIM KaHaJIOM KOMMYHHKaIMU cTail 4at-00t «PhysiologyBot» B
meccenkepe Telegram. VYuuThiBas MNOMYJSIPHOCTH JAHHOTO  MECCEH/KEpa,



COTPYAHMKHM Kadeapbl CO3aM YHUKAJIbHBINA JIJII YHUBEPCUTETA CEPBUC, KOTOPBIU
BBITIOJHSET HE TOJIBKO aJMHUHUCTPATUBHYIO (YHKIMIO (pacmucaHue OTpadOTOK,
BpeMs pabOThl TpernojaBaTeseii), HO W HECET CEePhe3HYI 00pa30BaTEIbHYIO
Harpy3ky. B 6oTe pa3MeleH AeTalM3UpOBAHHBIN TIOCCAPUNA TIO KKIOMY pasleiy
HOpMaJIbHON (DPM3UOJIOTHH, YTO MO3BOJSET CTYACHTaM OBICTPO YTOUHSTH TEPMUHBI U
HAXOAUTh HYKHYIO MH(OpMAIHIO B OO0 MOMEHT. DTO OTJIMYHBIA MPUMEP TOTO,
Kak KadenpaibHas MHUIIMATHBA HCIIOJB3YET MOBCEAHEBHBIE HMU(POBBIC MPUBBIYKU
MOJIOACKH B YUEOHBIX IIEJISIX, pealiu3ys MPUHIUIT «00pa3oBaHue 0€3 TPaHUID.

Opnnako HauOoJiee SIPKOM MILTIOCTpalluel aKTUBHOCTU CTYJIEHTOB M MX BBIXOJa
32 paMKHU CTaHIApPTHOTO OOYYEHHS CTall MHTEJUICKTYaJdbHBIM TypHHUp «DU3H00YMY.
3amyMaHHBIN Kak BHyTpukadeapaibHOe copeBHOBaHuUE, S MapTa 2026 roga ou oopen
MEXAYHapOIHbIN MaciTad, 00beIMHUB KOMaHIy ['pOIHEHCKOro LOCYMapCTBEHHOTO
MEJUIIMHCKOTO YHUBEpCUTETa ¢ KoyieramMu u3 CMoJIeHCKa. DTOT TypHHpP ITOCTPOEH
Ha MpUHIUNAX MOPOOJEMHO-OPUEHTUPOBAHHOTO OOYYEHUs: KOMAHJIIBI COBMECTHO
pa30uparoT HHTETrpaTHUBHBIE KIMHUYECKUE KEHCBI, COIMOCTaBIss J1ad0paTOpHbIE
JIaHHble ¢ QYHKIMOHAIBHBIMUA MpoOamu. Takoil moaxox MaKCUMajbHO MNPUOIMKAET
y4eOHYI0 CHUTYyallMI0 K pealnbHOW BpaueOHON MpaKIHKE, 3acTaBisisl CTYIEHTOB
paboTaTth ¢ KOMIUIEKCHOW MH(pOpManued U NpUHUMATh OOOCHOBAaHHBIE PEIICHUS.
B atom konTekcre «®Du3znoOym» BBINOIHSIET «MUCEHIO, KOTOpPYIO, 0€3 COMHEHHS,
omobpun Obr U. K. )Kmakua — mpeBpamienne | QyHIAMEHTaIbHBIX 3HAHUH B
MHCTPYMEHT KJIMHUYECKOT'O MBIIIJICHUS.

Oco0oro BHUMaHHUA 3aCTyKUBAeT PEQPIIEKCUBHBIA KOMIIOHEHT, KOTOPBIi
BO3HMK Ha MEKBY30BCKOM 3Tarle. Y4YacTHUKH HE MPOCTO BOCIPOU3BOIAT 3ayUYEHHBIE
QITOPUTMBI; B YCIOBUSX MEXKYJIbTYPHOM KOMMYHUKAIMM OHHU BBIHYXICHBI
MEePEOCMBICIUBATh COOCTBEHHBIE CTPAT€rMU  MBINUICHUS, apPTyYMEHTHPOBAHHO
OTCTaMBaThb MO3WLHI0 W _YyBa)kathk  ajlbT€pHATHBHbIE TOYKM 3peHus [1].
[IpenonaBarenu 006eux CTOPOH OTMETHIIIM, YTO OOCYXXJIECHHE 3aJady B CMEIIAHHBIX
KOMAaHJIaXx paclIupsieT AUANa30H AUArHOCTHYECKUX PEUICHUN M CTUMYJUPYET MOUCK
HECTAHJAPTHBIX TOJXOMOB K KOPPEKIIMU BBISBICHHBIX HApYIICHUH. DTO mpsMas
aHajorusi ¢ paboToil BpaueOHbIX KOHCHUJIMYMOB, TJ€ KOJUJIEKTUBHOE OOCYXIIEHUE
4acTO POXKIAAET UCTUHY. JaHHBIN OMNBIT MOATBEPAWII, UTO JI€JI0OBasi UIPa, BHIXOASIIAS
32 paMKH OJHOI'O\YUPEKIEHUs, SBISETCA BbICHIEH (OpMOM peanu3alii aKTUBHBIX
METOOB <©OyYeHus, Mojenupys Oyayliye HaydHble KoJulabopanuuu U
npodeceroHambHbIe KOHTAKTHI [2, ¢. 103-105].

Ecau cymmupoBaTth oOpa3oBarenbHbie PyHKINN «DU3H00yMa», TO UX CHEKTP
YpEe3BbIYAWHO MIUPOK. BO-NEpPBBIX, OH CHUCTEMATU3UPYET 3HAHUSA O HOPMAJIbHOU
dusmoIoruM Kak 0 MpeaMeTe, Mpuydasi BbIJICIATh IIaBHOE B MOTOKE MHGOpPMAIIIH.
Bo-Bropsix, QopmupyeT omepaTMBHOE KIMHUYECKOE MBIIIJICHHE Yepe3 pelIeHue
Ke¥icoB. B-TpeThux, pa3BuBaeT JUAEPCKHE KAaUeCTBA U HABBIKM KOMAHIHOW pabOTHI B
YCIOBHSIX KECTKOTO perjiamMeHTa, 4YTO KPUTUYHO [UIsi BpauyeOHOM MpPaKTUKH.
B-ueTBepThIX, BOCIIUTHIBAET CTPECCOYCTOMYMBOCTh U YMEHHUE OBICTPO MOOUITU30BATH
KOTHUTUBHBIE PECYpChl — KauyeCcTBO, HEOOXOJUMOE B DKCTPEHHBIX CHUTYyaIUsIX.
HakoHel, TypHHp TpaHCIHUPYET 3TUKY HAay4YHOTO CIOpa: YYaCTHUKH OCBauBaloOT



KyJIbTYpy JHUCKYCCHM, y4YaTCs YyBa)kaTb MHEHHE OIIOHEHTOB, YTO HAaIPsAMYIO
YKperisieT npodeCCHOHATBHYIO WACHTUYHOCTS [ 3, ¢. 112-116].

YcnemHas arnpoOarusi MeXIyHapOAHOTO dTarna OTKPHIBACT MEPCIEKTUBBI IS
npeBpamieHuss «P@u3nodyMa» B €XKErOOHBIM OTKPBITBIA TypHHp. Pacmmpenue
reorpapui — 3TO HE TOJIBKO YCHJIEHHE COPEBHOBATEIBHOIO aclekTa, HO H
peanu3anus OpUHIMNA aAuajora o0pa3oBareabHbIX Tpaauluid. CTyJEHThl OTMEYALOT,
YTO MOJArOTOBKAa K TYPHHPY MOTUBHPYET U3y4aTh JONOJHHUTEIBHYIO JINTEPATYPY H
riy0o’ke BHUKaTh B CYTh IIPOLIECCOB, a IPENOAABATENM LEHAT 3TOT (opmar 3a
BO3MOKHOCTb B JOCTYITHOH (pOopMe OXBaTUTh OOJIBIION 00BEM MaTepHala U BbIIBUTH
«cnabble MeCTa» B 3HAHMSX JUIsl ajbHeHen koppekuuu. Takoi moaxoa fMoIHOCTIO
COOTBETCTBYET Ayxy HayyHou mkoisl M. K. JKmakuHa, KOTOpBINM Beeraa paToBai 3a
AKTHBHYIO MI03HABATEIbHYIO NIO3ULUIO CTYACHTA.

Takum oOpa3zom, UHTErpanus HUPPOBBIX MPAKTUKYMOB, HHTEPAKTUBHBIX Yar-
OOTOB M COCTA3aTENBHBIX (POPMATOB CO3JAET MHOTOMEPHYIO 00pa30BaTEIbHYIO
cpeny. MBI He OTKa3bIBaeMCsl OT KJIACCHUYECKUX JIEKIIMU U CEMHHAPOB; HO JIOTIOJIHSAEM
UX MHCTPYMEHTaMHU, KOTOpbIE JenatoT oOyueHue 0osee THOKUM, MOTUBUPYIOIIUM U
NpHUOIMKEHHBIM K COBPEMEHHOU peabHOCTU. «DU3nobym» 1 3AEKTPOHHBIE CEPBUCHI
CTaJIM HEOTHEMIIEMOW YacThIO KU3HU Kaeapbl, BHOCS BKJAJ B MOATOTOBKY Bpaydew,
CHOCOOHBIX K KOMaHJHOW padoTe, MOCTOSHHOMY. CaMOCOBEPIIEHCTBOBAHUIO U
INIyOOKOMY TOHUMaHUIO (yHIAMEHTAIbHBIX ‘MEXAHU3MOB JKU3HEIEATEIbHOCTH.
OrianpiBasichk Ha Hacneaue Urops KoncrantuHoBr4Ya JKMakuHa, Mbl BUIUM, YTO €0
UJEU O €IUHCTBE TEOPUM M IPAKTHKH, O BOCHHUTAHWH MBICIISILETO Bpadya HaxoIAT
CBOE SIPKO€ BOILIOIICHUE B 3TUX COBPEMEHHBIX MEJarOrMYEeCKUX PEIICHUAX, KOTOPBIE
KOJUIEKTUB Kadeapbl HOpMaJIbHOW (PU3NOJIOPMN C YBEPEHHOCTHIO Pa3BUBAET B HOBOM
JNECATUIICTUH.
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MEXAHHU3M B3AUMOCBA3U MEK/Y HAKOIIVIEHUEM
HNACTEMHUIIVINIIUHA B ITIEYEHUA 1 CHU’KEHUEM
YPOBHA HIUCTEUHA B BUCOYHOU JOJIE MO3T'A

F'naaxkui M. JI., 3apy6a B. A.

I'poonenckuti 2cocyoapcmeenHbltl MEOUYUHCKULL YHUBEPCUMEm
I'poono, bernapyco

BBenenue. OKUCIUTENBHBIA CTPECC — ATO AMCOATAHC MEXKAY MPOAYKITHEH
aKTUBHBIX (OPM KHCIOpOAAa ¥ BO3MOKHOCTSIMH aHTHOKCHUIAHTHOMU ' CHCTEMBI
opranuzma. OH JIEKUT B OCHOBE pa3BUTHUSl HEWpOJETeHEpPaTHUBHBIX 3a00JEBaHUIM,
UIIEMUYECKOT0 HWHCYJIbTa, (DEepporTo3a, a TaKKe JEKAPCTBEHHOW OTO=; Hedpo- u
reraTOTOKCUYHOCTH.

L{eHTpanpHOE 3BEHO OKHUCIWTEIBHOTO NOBPEKICHUS < HCTOLICHUE 3aIacoB
BoccTaHoBJIeHHOTo raytarroHa (GSH), mist cuHTe3a KOTOPOro HEOOXO0IMMO HATHYNE
AMUHOKHUCIIOTHI IUCTEUHA. ['0JIOBHON MO3T HE CMOCOO€H CHHTE3MPOBATH IIMCTEHH B
JOCTATOYHBIX KOJMYECTBAX U HAINPSAMYIO 3aBUCUT OT €r0 MOCTYIUIEHUS U3 KPOBHU.

AMUHOTJIUKO3U/IbI (aMHUKAlMH, T€HTAMUIMH) OCTAIOTCS HE3aMEHUMBIMU TIPU
TSOKENBIX UHPEKIUAX, OJHAKO UX TPUMEHEHHUE COIPSKEHO C PUCKOM OTO-, He(hpo- U
HEUPOTOKCUYHOCTH. KIIMHUYECKH 3TO MPOSABISICTCS HEOOPAaTUMOW CEHCOHEBPATbHOU
[JIyXOTOW, BECTUOYJISIPHBIMU HAPYIICHUSIMU, OCTPHIM TOBPEKIECHUEM TIOYEK,
sHUE(daTonaTue U CyA0pOraMu.

B  skcnepuMeHTax — MOKa3aHO, ». YTO  aMUHOIVIMKO3UIbl  MHIYLUHUPYIOT
OKHUCJIUTENbHBINA cTpecc U (HepponTO3HYIO THOEIb TemaTolruTOB, OJJHAKO MEXaHU3M
BTOPUYHOIO TMOPAXKEHUsI LEHTPAIBHOW HEPBHOM CHUCTEMBI BCE €lIE OCTaEéTCsA
HEJIOCTaTOYHO M3yueHHbIM. Alpearaemseiii Mmexanu3m — okucinenue GSH no GSSG,
ero tuaponu3 ITT po «Cys-Gly, ycuiieHHBIN 3axBaT IMCTEHHA IEUYEHBIO U €ro
CUCTEMHBIN AePUIUT = OOBACHIECT, MOYEeMy CTpajJaeT BHCOYHAs JIOJISI MO3ra.
[TonuManue 3TOro MyTH Ba)XHO Uil CBOCBPEMEHHOM HEMPONPOTEKIMHU, A TAKKE
MOHHUTOPHUHTA COCTOSTHUS TTALIMEHTOB, MOJIYYaOIIUX aMUHOTJIMKO3UIbI.

Heab. Onncars MEXaHW3M, CBA3bIBAOIIMN HAKOIUJICHUE IIUCTCHMHUITIUIIMHA B
MEYCHU W CHWXEHHWE YPOBHS LKMCTEMHA B BUCOYHOM J0OJI€ MO3ra INpU ACHCTBUU
aHTUOMOTUKOB KJ1acca aMUHOTJIMKO3U/IOB.

Metoabl wuccaenoBanus. IIpoBen€H ananmu3 JswmTEparypel IO  TEME,
OTPAKAIOLMIEH COBPEMEHHBIE NPEACTABIEHUS O POJM OKHUCIUTENBHOTO CTpecca H
HapyIlIeHU MeTadoIM3Ma CEpOCOAEPKAIMX AMUHOKUCIOT B MATOT€HE3E MOPAKEHUS
MEYCHU U TOJOBHOTO Mo3ra. OTOMpamuCh OpUTHMHAIBHBIE AKCIEPUMEHTANTBHBIC U
0030pHBIE CTAaThHM, COOTBETCTBYIOIIUME TeMaTHUKE HcciaeAoBanus. Ha ocHoBaHuu
MOJTy4YeHHOU UH(POpMaIIUK ONUCaH MEXaHU3M, CBs3bIBatonii HakorieHue Cys-Gly B
MEYEHU CO CHIKEeHHEM ypoBHs Cys B BUCOYHOM J0JI€ MO3Ta.

PesyabTarel W ux oOcyxaenue. Ilox nelicTBHEM aMHHOTIIMKO3UIOB
MPOUCXOJUT MACCOBOE TOpaXEHUE IEUEHU, KaK HMTOr — pa3BuTue (QepponTosa



renaTolUTOB, KOTOPBIN COMPOBOXK/IAETCS MHTEHCUBHBIM OKHCIUTEIIBHBIM CTPECCOM
[1,c. 5].

[Ipu »sTtom BoccTaHoBieHHbIM TiyTatuoH (GSH) akTUBHO pacxoayercs Ha
HEUTpaM3AIUIO0 aKTUBHBIX ()OPM KHCJIOPOJa M MPOAYKTOB IMEPEKHUCHOTO OKHUCIICHUS
aunuaoB [2, c. 408].

Ha ¢done nucbanmanca aHTHOKCHUIAAHTHOW CHCTEMBI M KPUTHYECKOTO TaJICHHUS
ypoBHSI NADPH akTUBHOCTB IIyTaTHOHPEIYKTa3bl OKa3bIBAETCS HEAOCTATOUHOM IS
perenepauun GSH u3 GSSG, nosTomMy H30BITOYHBIA OKHCICHHBIH TIyTATHOH
BBIBOJIMTCS M3 KJIETOK BO BHEKJIETOYHOE MTPOCTPAHCTBO.

Buexierounniii  okucnenneii GSH (GSSG) moasepraercst (TUApONU3Y
dbepmentom y-raytamuitpancnentugazoit (I'T'T), nokanu3zoBaHHBEIM Ha MeMOpaHax
rernatonuToB. B pesynbTare 3Toi peaknuu ot GSSG otmieruisercs mryTaMart (Glu), a
OCTaBIIIASCS YaCTh MpeacTaBisieT cooor aunentuy nuctenHuardnuH (Cys-Gly).

Hanwuetimee pacuierienue Cys-Gly 10 ¢cBOOOIHBIX aMHUHOKHCIOT HUCTEHHA
(Cys) u rmmmua (Gly) ocymiecTBiaseTcsl TUNENTHIA3aMH, HO TP MHTCHCHBHOM M
JUIUTEJIbHOM OKHUCJMTEIIBHOM CTpecce CKOpocTh oOpa3zoBanus Cys-Gly mpeblaeT
KaTaIUTUYECKYI0 CIOCOOHOCTh JUIMENTHAAa3, 4YTO HPUBOAUT K 3HAYUTEIHLHOMY
HakorieHuto Cys-Gly B Tkanu nevenu [3, c. 899].

BricBoboxknatommiics npu ruaponuse Cys<Gly cBoOomubiii Cys yacTUUHO
BO3BPAIAETCA B TEMATOLMTHI U UCTOJIb3yeTCs It cuHTe3a HoBoro GSH. B ycnoBusix
WHTEHCUBHOW TMOEIN KJIETOK U OKUCIUTEIHLHOTO CTpecca MoTpeOHOCTh neueHu B Cys
st pecunTe3a GSH ocTaércst KpuTUYECKU BBICOKOM.

st Toro, 4TOOBI HUBEIUPOBATH ATOT ACHUIIUT, TENATOLMTHl AKTUBUPYIOT
MeXaHU3MbI 3axBata cB000AHOro Cys U3 IIa3Mbl KPOBU. DTO MPUBOAUT K CHUKEHUIO
KOHIIeHTpaIuu cBo6oaHoro Cys CHCTEMHOM KPOBOTOKE.

[TockonbKy TOIOBHOM MOST JHUIIEH BO3MOXKHOCTH cuHTe3upoBaTh Cys de novo
B HEOOXOJIUMBIX KOJMYECTBAX "M MPAKTUUYECKU TOJHOCTHIO 3aBUCUT OT €ro
MOCTYIJIEHUsI U3 KPOBHU Hepe3.remaTtosnuedanmnueckuii 6appep (I'9b), cuctemHblit
nepuuut Cys OTpa)kaeTcs Ha €ro KojJudecTBe B HepBHOW TkaHU. Tpancmopt Cys
yepe3 [DOb ocymiecTBiseTcsl TpPaJWEeHTHO-3aBUCUMBIMU MEXAHU3MAMU U IpHU
MaJiecHUM ero YpOBHS B Ma3Me MOCTYIUICHHE aMUHOKHUCIOTHI B HEUPOHBI U TJIHUIO
cHuxaetcs [44¢. 410].

B uwaCrHOCTM, B BHCOYHOM 10Jie, OOJIagaronIe BBEICOKONM METaOOIMYCCKOM
AKTUBHOCTBIO . M  YYBCTBUTEJIBHOCTBIO K  TOBPEXKICHUSAM,  BBI3BAaHHBIM
OKMCIUTEBbHBIMU PEAKITUSMU, MPOUCXOUT CHIDKEHHUE YPOBHS cBOOOHOTO Cys, 4TO
KOpPPEIUPYET C MaJICHUEM €r0 KOHIIEHTPAlluX B KPOBHU.

BoiBoabl. Takum 00pa3om, BBIABICHHAs 3aKOHOMEpPHOCTH — pocT Cys-Gly B
MEYEHU TMpU OJHOBpeMEHHOM CcHiwkeHun Cys B BHCOYHOM J0Jie, OOBSCHSIETCS
€IUHBIM IIaTOreHeTHdeckuM Mexanm3mMoMm: okuciaeHue GSH nmo GSSG, ero
BHEKJIeTOUHBIM rusposn3 A0 Cys-Gly (¢ HakomuieHHMEM MOCJEAHET0), YCUJICHHBIM
3axBaT cBoOogHOTO Cys M3 KpOBU MedeHbIo sl BocmojHeHus myna GSH u, xak
cleACTBUE, ucTonieHue miazMeHHoro ¢ouaa Cys, npuBojdiiee K 1ePuIuTy TaHHOM
aMUHOKHUCJIOTHI B Mo3re. I[lojgydeHHbIe JaHHBIE TOATBEPKIAIOT MPUCYTCTBHE



CUCTEMHOIO  JucbOajaHca  CEpoCOJEep)KalluX  METAa0OJUTOB,  BBI3BAHHOI'O
renaTOTOKCUYHOCTBIO, U YKa3bIBAIOT HA BAXKHYIO POJIb HAPYILICHHUS Y-y TAMUIOBOTO
LIMKJIa B Pa3BUTHM BTOPUYHBIX META0OJUYECKUX HAPYIIEHUH CO CTOpPOHBI
LIEHTPAJIbHON HEPBHOU CUCTEMBI.
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XAPAKTEPUCTUKA COPBIIMOHHQM PAHEBOIT MOBSI3KH,
COJIEPKALIEN CEPPBPO U MEJIb

Fnyrkun A. B.

I'poonenckuti 2ocyoapcmeeH bl MEOUYUHCKULL YHUBEPCUMEem
I'poouo, benapyco

Beenenmne. K TpaguMOHHBIM BapHaHTaM MECTHOTO JICUYEHHsI OKOTOBBIX PaH
OTHOCATCS  TEPEBSI30MHbIE. MaTephasibl, TaKW€ Kak MapiieBble  cai(eTku,
MIPONIUTAHHbIE AHTUCENTUKaMu. HecMOTpst Ha TO, 4TO OCHOBHBIM NPEIHA3HAYEHUEM
JAHHBIX CPEACTB SBISETCS MEXAHWYECKas 3alluTa PaHEBOM IIOBEPXHOCTU W
abcopOuus SKECYyAaTa, a TAaKKe Ha UX JOCTYNMHOCTh U MPOCTOTY MCIOJIb30BaHUs, OHU
HE OTBEYAKOT COBPEMEHHBIM IIPUHIIMIIAM PAHEBOrO 3a)KuBjeHUs. X mpumeHneHue
HEPEAKO “EONPsIKEHO C TpaBMaTU3alMEd paHbl B IPOLECCE IEPEBA3OK U
JeruapaTalieii paHeBoro yoxa [1].

B J€deHnn KOXHBIX paH B CTAI[MOHAPHBIX UM B aMOYyJATOPHBIX YCJIOBHSX
paHEBbIE TOBS3KM OCTAIOTCSI HEOOXOIUMBIMHM  W3JEIUSIMHM, KOTOpPBIE MOTYT
HCMOJIH30BATHCSI B KOMILJIEKCHOM MOJIXOJI€ U KaK CAMOCTOSITEIIbHBIE CPEICTBA [2].

HecMoTpst Ha MaciiTaOHBI MUPOBOM PHIHOK 1O MPOU3BOJICTBY MEPEBI30YHBIX
MarepuanoB, Ha TeppuTopun Pecnyonuku benapych OTCYTCTBYeT IIMPOKOE
MpUMEHEHUEe 3apyOeKHbIX pAHEBbIX IMOBA30K, a OTEYECTBEHHBIC W3JENus
MPEACTABICHbl  €AUHUYHO. YUMTHIBAas  BBILIECU3IIOKEHHOE, pa3paboTka H



IPOU3BOJCTBO OTEUECTBEHHBIX MEIUWLUHUHCKUAX HW3HENNN, OTBEYAKOIINX MHUPOBBIM
CTaHJapTaM, MPEACTABIISAET OTPOMHBIN HHTEPEC B HACTOSIIEE BpEMSI.

Heab. OneHUTs, OCHOBHBIE XAPAKTEPHUCTUKH OTEYECTBEHHOW COPOIIMOHHOM
paHEBOM MOBSI3KH, COJAEPKAILEH cepeOpo U MEIb.

Meroasl  uccaenoBanusi.  IIpoBeneHO  CpaBHUTENBHOE  H3Yy4YEHHUE
MOTJIOTUTENBHON U aICOPOIIMOHHON CITOCOOHOCTH COPOLIMOHHON pPaHEBOM MOBSI3KH,
cojiepKailieid cepedpo U MeAb, U Mapiid MEAUIMHCKON UEJUII0JI03HONH (KOHTPOJB).
C oMo AIEKTPOHHON MUKPOCKOIIUYU UCCIIEOBAIIN CTPYKTYPY PAaHEBOI MOBA3KH.
[ToyToHkue cpe3bl (TOMMIUHON 0K0JI0 350 HM) U3rOTaBIMBAIU HA YIBTPAMUKPOTOME
MT-7000 (RMC, CIIIA) u BbIpe3anu jie3BUeM HEOOXOAUMBIE sl U3YUSHHUSE YUaCTKY.
[Tomyyennsle mnpemapatbl M3y4yaldW IOJA AJIEKTPOHHBIM MHKpockornmoM JEM-1011
(JEOL, Snonwus), dotorpadupoBanu uudpoBoit kamepoit OlympussMegaView
Il (Olympus Soft Imaging Solutions, I'epmanus).

CopbOuuonHass paHeBas TOBsI3Ka, cojJepkamias cepedpo U Melb,
coorBercTtBoBasia 1Y BY 100144378.007-2021, perncrpanrioHHOE 'y 10CTOBEPEHHE
No UM-7.110814, npousBoactBo Pecriyonrika benapych.

JIist vccnenoBaHus TOTJIOTUTEHPHOM W aJIcOPOMMOHHOMN CITOCOOHOCTH OBIIO0
noArorosiyieHo o 10 06pa3iioB Marepuana oanHakoBou Beauuussl (0,1 1) B kaxmon
rpynmne. Macca 0o0pa3noB omnpenensiach B3BEMIMBAHUEM HX HAa aHAJIMTHYECKHUX
Becax. Jlns ompezneneHuss MOTIOTUTENHHONW CHOCOOHOCTH HABECKH HCIIBITYEMBIX
MarepuasioB Maccord 0,1 r BeiaepkHMBanM B IwiasmMe B cooTHomeHuu 1:100 mpu
temrepatype 17-20°C B reuenue 1 yaca u 24 yacos. 1o paznuiie maccol 00pasioB /10
U Tocje cOpOIMU OMpeNesisyid MEepBOE 3HAUY€HHE — MPOLICHT IMpUBECa, KOTOPHIM
CUUTAJIN TIOTJIOTUTEIBLHON CITIOCOOHOCTRIO[3].

Jist  ompenenenust aacOpOIMOHHON, CIHOCOOHOCTH TOCHE B3BEUIMBAHUS
oOpasiibl MOMENIAIN B CIIEIUaJbHO Pa3paboTaHHOE YCTPOMCTBO (IMATEHT), COCTOSIIIEE
Y3 BHEIIHEW MOJION HWJINHIPUYECKON €MKOCTH C TTOJTYKPYTJIbIM THOM U BHYTPEHHETO
HE3aMKHYTOI0 METaJUIMYECKOTO IMIMH]PA, UMEIOIIEr0 JHO B BUJE METAJUITMYECKOU
CETKU CHU3Y, U UEHTpUQyrupoBaiu B TeueHue 45 mud. O pasHuie Maccbl 00pa3LoB
10 copOLMHM M TOcie ‘LIeHTpU(PYrupoBaHusl ONPEAENsUId MPOLEHT IMPUBECA, YTO
SIBJISLIIOCH aJCOPOIMOHHON CITIOCOOHOCTHIO [4].

CratucTUYecKuil aHaiu3 BBIMIOJHSJICS C HCIOJIB30BAHUEM MPOTPAMMBI
Statistica 10.0 (Statsoft Inc, US). [lnga mpoBepku TrUMOTE3bl O HOPMAJIBHOCTH
pacnpeaeieHnsi npu3Haka npuMensiica kpurepui Hlanupo-Yuika.

PesyabTarel u ux oOcyxkaenue. Ilpennmaraemasi copOImoHHass paHeBas
MOBs3Ka, CoJieprKalas cepedpo u Mellb, COCTOUT U3 JABYX cioeB. HapyxHblil croit —
JTAMUHUPOBAHHBINA CJIOW — MPEACTaBISIET COOOM MOIUIPONUICH, UMIIPETHUPOBAHBIN
CMEChI0 cepedpa U Meau, Ha KOTOPOM HMMEIOTCS TepOopalliOHHBIE OTBEPCTHUS IS
KOHTaKTa C BO3QyXOM. BHYTpeHHH CIOM — MATKUK BJIArONUTHIBAKOLINAN
aTpaBMATUYHBIA CJIOM — COCTOUT W3 IIPECCOBAHHOW HATYPaJIbHOU JIPEBECHOM
LEJUTIONO3bl ¢ BOJIOKHAMHU cyrnepadcopoeHTa u3 pacuera 5000 rpamMmm Ha MeTp
KBaJ[paTHBIM, Ojlaromapsi €My NPOUCXOAUT OBICTPOE BIHUTHIBAHUE M YACpKaHUE
JKccynata u 0€300JIe3HEHHOE yAaJICHUE TTOBS3KHU U3 PaHbI.



[TormoTutenbHast CMOCOOHOCTH B HUcCcleAyeMoM Tpynme uepe3 1 yac
HaxoxaeHuss B miasme Ha 2,1 (p=0,000183) paza Oosbiie 1O OTHONICHUIO K
KOHTPOJLHOU rpynmne. Yepe3 24 yaca moraoTUTEIbHAsS CIOCOOHOCTh BHYTPHU KaxKI0i
IPYIITBl YBEIMYMBACTCS HE3HAUUTEINILHO, B Ucciieayemon rpymre Ha 0,54 % (p>0,05),
B KOHTPOJIBHOU rpymme Ha 6,82 % (p>0,05).

[Toka3aTenb MOIJIOTUTEIBHOM CHOCOOHOCTH 4epe3 24 4Jaca HaxOXKICHUS B
mia3Me  COpOIMOHHOM  TOBsI3KM,  coaepxkamert  AQ+Cu, okazancs  Ha
1,99 (p=0,000174) pa3 BbIilIE MO0 OTHOIICHUIO K KOHTPOJILHOM TpyIIIIC.

AncopOrmoHHasi ciocoOHOCTh yepe3 1 yac B McclieyeMoid TpyImne coCTaBuIia
530 [520; 540] %, uto Ha 278,57 % (p=0,000142) Gosbliie, 4eM MpHU UCIIOIL30BAHUH
mapiu MeaunuHckoi — 140 [140; 150] %.

Uepes 24 yaca ancopOLMOHHAs CIIOCOOHOCTh BHYTPU KaKIOH IpyHiibl Oblia
CJIeyIolas: B KOHTPOJIbHOM TpyNIEe HE yBEIUYUBajlach, B HCCICAYyeMOW IpyIIe
yBemmumiach Ha 18,87 % (p=0,005). CpaBHUTENBHBIN aHATU3 ABYX TPYIII MOKAa3all,
YTO a/ICOPOIMOHHAs CIIOCOOHOCTh B HCCIEIyEMON TpyIe yepes 24 yaca cocraBuia
630 [630; 720] %, uro Ha 4,5 (p=0,000142) pa3a Ooiplic MO OTHOIICHUIO K
KoHTpouTro (Mapiss Meauruackas) 140 [140; 140] %, cOOTBETCTBEHHO.

[Tocne meHTpuyTUpOBaHUS MaKCHMAJIbHO «IOTEpsUIa» TNpUBEC 3a CUET
«BO3BpalleHus» a0COpOMPOBAHHOM IIa3Mbl Mapiid MeIUIMHCKas yepe3 1 yac — B
6 pas, uepe3 24 gaca — B 6,71 paza. CoOTHOIICHHE MOMIOTUTEIHHON CIIOCOOHOCTH K
a71copOLIMOHHOM y HCCIeAyeMOM MOBA3KU cocTaBuiIO 3,5 u 2,97 pa3 cOOTBETCTBEHHO,
YTO JEMOHCTPUPYET XOpOIllee yAep>KaHue OHOJIOTMUECKON KUAKOCTH B MaTepHale.

[TepeBs30uHbIil MaTepua COCTaBISET OCHOBY CTaHIAApPTHOM paHEBOW Teparivu.
K ero gyHmaMeHTanbHBIM LEJISAM OTHOCSTCS (OpMUpPOBAHUE BPEMEHHOTO Oaphepa,
azcopOIMsi paHEeBOro HJKccylgata M. olecreueHrue BIAKHOCTHOTO — PEKUMA,
OJIaronmpuUATCTBYIONIETO pednurenn3aumu. [1og0op amekBaTHOM MOBSI3KH TUKTYETCS
aHATOMO-TIATO(U3NOIOTUYECKUMM, OCOOEHHOCTAMH TOBpexaeHus. Ilpu  sToMm
COBpEMEHHBIE MaTepuajbl  OQIaNaloT PACHIMPEHHBIM (YHKIIMOHAIOM, BKIIIOUas
AHTUMUKPOOHYIO AKTUBHOCTH [5].

[Tomy4yeHHsle © B HAIMX  WCCIACAOBAHMSIX  JIaHHBIE  JEMOHCTPUPYIOT
3 PeKTUBHOCTD Pa3pabOTaHHON pPaHEBOM MOBSI3KH, COJEpKallel cepedpo U Mejb,
KaK COBPEMEHHOTQ. PaHEBOTO TMOKPHITHS, 00JAAArONIeT0 XOPOIIEH MOTIIOTHTEIHHON
CIIOCOOHOCTBIO M @TPAKAIOIIETO MEXaHNYECKOe 00BbEMHOE HAMIOIHEHNE KaMUJUISIPHO-
MOPUCTON CTPYKTYPhI PAHEBBIM OTJIETSIEMbIM, COOTBETCTBEHHO BBITIONHSAS (DYHKITUIO
OYMIICHUS paHbI (JIPEHUPOBAHMS PAHEBOTO OTJENsIeMOro). Breicokas ancopOuroHHas
CIIOCOOHOCTh HMCCJIEAyeMON paHEeBOM TOBsA3KU oOecreunBaerca 3PGEeKTUBHOM
¢dukcarueit cOpOEHTOM MOTJIOMEHHOTO PAHEBOTO IKCCYyAaTa, KOTOpasi COXPaHIETCS
HE TOJIHBKO B TeueHme | vaca, HO W B TeueHUE 24 4YacoB, YTO OYCHbL BAXKHO IS
YMEHBIIIEHUSI KOJMYECTBO TMEPEBA30K M TMPEJOTBPAIICHUS JECOPOIMU PAHEBOTO
otaensiemoro. Hamnume cepebOpa W Meau Ha BOJIOKHAX MCCIEAYEMOTO TMOKPBHITHS
MO3BOJISIET TpH (UKCAMK PAHEBOTO OTACNIAEMOTO TMOBS3KOW MPEeA0TBpaIlaTh
pa3BUTHE BETCTHPOBAHUS MHUKPO]IIOPHI B paHe.



BoiBoabl. Takum 00pa3oM, Kak MOKa3ajy Pe3yJbTaThl AKCIEPUMEHTATIBLHOTO
WCCIIEI0OBAHMS, 3asBIIsieMasl paHEBas MOBs3Ka yAEPKUBAECT PAHEBOM IKCCYJIAT 3a CUET
CHUCTEMBbl TEPEIJICTCHUS MHOTOYHCICHHBIX BOJIOKOH COpOEHTa U  BBICOKOTO
MOKa3aTels yIeIbHOM NOBEPXHOCTH, YTO MIPUBOAMT K MOTJIOLIEHUIO U YIEP>KUBAHUIO
JKCCyJlaTa, CHUXAET PHUCK Marlepauu (MOBPEKICHUS) OKPYKAIOUIUX TKaHEH,
MOJIICP’KUBACT BIAXKHYIO CPEAy paHbl JJIsl OIAronpusATHOTO 3aKHUBIIEHUS, 00IamaeT
aHTHOAKTepHATBHBIM 3()PEeKTOM.
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AJUVIOCTATHYECKAS BERYJIALINA OKCUJIATUBHOI'O
CTPECCA U METABOJIUSMA IN'ASBOTPAHCMHUTTEPOB
B KPOBAKPHIC I1PU BBEJIEHUU
3,4-IUT'NAPOKCHU-L-PEHUJIAJIAHUHA

FnyrkuHC. B., lllypko A. C., bostau M. A.

I poonencruil 2ocyoapcmeenublil MeEOUYUHCKULL YHUBEPCUMEN
I'poono, berapyco

BBegenne. OOpasywomuecsi B mHpouecce KJIECTOYHOrO JIbIXaHUA B
MUATOXOHAPUSAX aKTUBHBIE (POPMBI KUCIOpOAA MPU HU3KOM MaplHaIbHOM J1aBJIEHUU
BOBJIEYECHbl B MEXAHWU3Mbl BHYTPHUKJIECTOYHOW CUTHanIW3auuv. HanmpoTwB, BBICOKHE
KOHLICHTPAllMM JaHHBIX COEAUHEHHWW OKa3bIBAIOT BBIPAKEHHOE LUTOTOKCHYECKOE
NeNCTBUe, MoBpexaas MmemOpannbie cTpykTypsl 1 JJHK. MHaykuus okcuIaTuBHOIO
CTpecca, BO3HMKAIOUIAs H3-32 CPbIBA CHCTEM AHTHUOKCHUIAAHTHOIO TOMEOCTa3a WIIH
JEKOMIICHCALUY TPOAYKIIMHM aKTUBHBIX (JOPM KHUCIOpOJia, MPU3HAaHA OOIIUM 3BEHOM
naToreHe3a TaKUX CUCTEMHBIX 3a00JieBaHUM, KaK paK, METa0OJIMYECKUIl CHUHAPOM,
BOCIaJieHUe U cocyauctas nucynkmms [1, c. 2].



Ncnons3oanue neBoaomnsl (L-JIODA) B skCriepuMEeHTAIPHON U KIIMHUYECKOMN
MPAKTUKE TPAAUIMOHHO pACCMATPUBAETCA B KOHTEKCTE €€ KOMIUJIEKCHOTO H
3a4acTyl0 MPOTUBOPEUYMBOTO BIMSHUA HA TNPO- U AHTUOKCHJIAHTHBIM OajaHC
[2, c. 185]. B coBpemeHHOI JHTepaType HaHHBIE O BO3JCUCTBUM Ipemapara Ha
MHTEHCUBHOCTb TEepeKUCHOTO okucieHus aunuaoB (I10JI) HocAT auCKyCCHOHHBIM
XapakTep.

L-JTO®PA u mnpoaykTel €€ KaTeXxOJaMHHOBOTO MeTabojau3Ma CIIOCOOHBI
(YHKIIMOHUPOBATh KaK  <JIOBYIIKW» CBOOOAHBIX paauKaioB. MeTtaboau3m
n30bITOyHOTrO AoamuHa, oOpasytomerocs wu3 L-JIODA, compsbkeH. ¢ ' ero
OKHCIIUTENIbHBIM  JI€3aMUHHUPOBAHMEM  MOJ  JACHCTBUEM  MOHOAMUHOKCHUIA3bI.
OTOT NyTh HEU30EKHO BEJET K I'€HEpAlMM CIEKTpa TOKCHYHBIX areHTOB, BKJIIOYAs
nepoKcu Bojgopoaa [2, c. 194].

Heas. [Ipoanann3npoBaTh NOKa3aTENN OKCUIATUBHOTO CTPECCA U CONCPIKAHUS
ra3oTpaHCMHUTTEPOB (OKCHJIa a30Ta, CEPOBOJOPOJAA) B KPOBHU KPbIC IPHU BBEICHUU
3,4-nmurnapokcu-L-ermiananuia B yCIIOBUSX YBETHMUYCHUS TCMHON 9acTH CYTOK.

MeToab! ncciieoBaHusi. DKCIIEPUMEHTHI TPOBEACHBI Ha KpbICaxX, KOTOPbIC Ha
MPOTSDKCHNH 14 CYyTOK HaXOIWINCHh B YCIOBUSAX HAWOOQJBIICH TPOIOKUTEIHHOCTH
TEeMHOM yacTu cyTok. Jlajmee mMoJIOBUHE >KMBOTHBIM BBOIWIM 3,4-AUTHAPOKCHU-L-
(beHmIaaHuH, a OCTAIBHBIM TaKoH ke 00beM«0,9% pactBopa NaCl. Uepes Bpems
MIPOU3BOIUIIN 3a00p KPOBHU JIJIsl UCCIICIOBAHMUS.

AKTHUBHOCTH CBOOOTHOPAIUKAIBHBIX MPOLECCOB OIEHUBAIU IO COACPKAHUIO
naueHoBbIX KoHbBIOraToB (JK) u manmonosoro muaigsaeruaa (MIA), npoxykros ITOJI.
Conepxanue HedepMEHTATUBHBIX 15 (dbepMeHTaTUBHBIX KOMIIOHEHTOB
AHTUOKCUJAHTHOM CHCTEMBbI OLEHHUBANM . IO COACPKAHUID BOCCTAHOBJIEHHOTO
rmyratnona (GSH), uepynoruiad3munia, @akTMBHOCTH — KaTanasbl.  OmpeserneHue
ra30TPaHCMHUTTEPOB: CYMMApHOE COAEPXKaHWE HUTPAT/HUTPUTOB W KOHIICHTpAIIUS
H,S. [lnsa anHanmuza pe3yabTaTOB HCIHOJIL30BAIM METO/Abl HEMapaMeTPUUECKON
cratuctuku  (H-xputepuit. Kpackena-Yomnuca, U-kputepuit MaHHa-YUTHH,
T-xputepuii Yunkokcona), KoOdQhuimeHT paaroBoit koppemnsiun Crnupmena (r).

Pe3yabTarsl u ux 00cy:xnenue. Beenenue 3,4-nuruapokcu-L-dennnananuna
npuBeso K naaeHnto yposueit JIK kak B sputpouutapHoit macce (p=0,0249), tak u B
miazme (p=0,0015), a Taxke Kk CHUKEHUIO KOHLEHTpauuu MJIA B sputponmrax
(p=0,0026)s JlauHBIi TmpOIIECC COMPOBOXKIAICS BBIPAKEHHBIM  YIHETEHUEM
akTuBHOCTH, Kartana3el (p=0,00006) wu mageHWeM CyMMapHOrO  YPOBHS
Hurpat/mutpuroB  (p=0,0015). Hanportu, coaepxkanue razomenuatopa HyS
noctoBepHO  Bospociao  (p=0,0011). MHMamenenmss mno MJIA 1nasmel #
BOCCTAHOBJICHHOMY INIYTaTHOHY CTaTUCTUYECKH HE MOATBEpAUIUCH (p>0,05).

Camxkenune mapkepoB I1OJI (IK m MJIA) Ha ¢doHe mageHHUs aKTUBHOCTH
KaTana3bl MOKET HOCUTH ABOsKUN XapakTtep. C OJHON CTOPOHBI, cama JIeBOJoNa U
MPOAYKTHI €€ METa00JIM3Ma B OMPEICICHHBIX KOHIICHTPALUSAX CIIOCOOHBI MPOSBIIATH
MpsSIMbIe aHTHUOKCHJIAHTHBIE CBOMCTBA, CBSI3bIBAasl CBOOOJHBIC PAIUKaNbl («IOBYIIIKNY
pauKaJIOB), YTO BTOPUYHO CHUIKAET MOTPEOHOCTh B BHICOKOM aKTUBHOCTHU KaTajasbl.
C napyroit CTOpOHBI, TaJeHHE AKTUBHOCTH KaTajla3bl MOXET OBITh CJIEJACTBHUEM



MHTHOUpOBaHUsl (pepMeHTa H30BITKOM MEPEKUCH BOAOPOJa, OOpasyroleics mnpu
OKHCJIUTEIPHOM JIC3aMUHUPOBAHUU M30BITOYHOTO Jo(amMuHa 104 JeHCTBHUEM
MOHOAMHUHOKCHAa3bl. CHIDKCHHE YPOBHS HUTPAT/HUTPUTOB YKAa3bIBAET HA YTHETCHUE
cunTe3a NO, 4YTO B YCIOBUAX aUIOCTaTUYECKOM MOACTPOMKH MPEeIOTBpAILAET
00pa3oBaHHWE BBICOKOTOKCUYHOTO TMEPOKCUHUTPUTA U 3AlMINACT KIETKH OT
HUTPO3aTUBHOI'O CTpecca.

Koppenauuonuslii aHanmM3 HArIAIHO JEMOHCTPUPYET (EHOMEH CMEHBI
AJUTOCTATUYECKOTO MeXaHu3Ma. B KOHTPOJBHOM Tpynmne aKTUBHOCTh KaTalla3bl
KECTKO CONpPsDKEHAa C HWHTEHCHUBHOCTBIO JIMIONEPOKCUIAIMU: OOHApYKUBAGTCS
CUibHas mpsiMas cBsA3b Katanasel ¢ JIK sputpormurtapHoit maccel (1=0,539) wu
obpatHass — ¢ MJA ospurporutapuoit wmaccel (r=-0,610). I[lpu ' BBeneHuu
3,4-muruapokcu-L-dennnananiia ATH  0a30BbIe  I'OMEOCTATHYECKHE W CBS3H
MOJIHOCTBIO Pa3pyIIaloTCsl, a Karajaza MpUOOpPETaeT HOBbIC, KPUTHUECCKU BaXKHBIC
OTpHUIIATEIIbHBIC KOPPEISAIMH C aMUHOKHCIOTaMH: acraparuHoMm (r=-0,762),
rryramMuHoM (1=-0,724) u nu3uHoM (r=-0,565). DTO CBUIETEABCTBYET O TOM, UTO
peryysiusi  aHTHUOKCHUJAHTHOM  3alllUThl Yy  KPbICW TMEPEXOJUT B  PEXKUM
AJUIOCTaTUYECKOTO PEryJMPOBAaHUS TOJ KOHTPOJIb W3MEHEHHOIQ. aMUHOKHCIOTHOTO
myJja, ONTUMU3HUPYS PACX0]l SHEPTETUUECKUX U OEITKOBBIX PECYPCOB.

JocToBepHbii pocT ypoBHS HoS y KpbIC ONBITHOM TPYIIIBI MPEICTABISAET
co00H KJTaCCUYECKUN MpUMeEp ajtocTaThueckoro'meanaropa. B kourpose HoS nmeer
BBHIPOKECHHYIO  OTPULIATENIbHYIO CBsi3b ¢ | HuTputamu (1=-0,629), orpaxas
perunpokHsiii 0ananc razotpancMutTepoB (NO/H2S). B rpynme neBomornsl 3Ta CBs3b
ucyesaer, Ho (popmupyeTcs HoBasi CuiibHasl QTpHUIaTeNbHas koppensauus HoS ¢ MIIA
mia3Mbl (1=-0,609). D10 HanpsMyI0 JOKA3bIBAECT BKIIIOUEHHUE CEPOBOAOPO/Ia B HOBYIO
aJUIOCTaTHYECKYIO0 OCh 3allUTHI: MPU BO3PACTAHUM HATPY3KHM HA KATEXOJAMUHOBBIN
Merabonu3m umMeHHO H)S O€perwHa cebs GyHKIUIO BEAYIIETr0O MOOWJIBHOTO
aHTUOKCHUAaHTA, 2P (DEKTUBHO MOAABIISIIOLIETO CUCTEMHBIN OKCUJIATUBHBIN CTpecC.

BoiBoabl. C mo3uiuii KOHLENIIMU aJUlocTaza, BBeJAeHue 3,4-muruapoxcu-L-
(denwnananHa J1abOpaTOPHBIM KpbICaM HMHUIMUPYET (OPMUPOBAHHE HOBOTO
aJanTallMOHHOTO OMOXUMHYECKOro mnartepHa. OH XapakTepU3yeTcsl COYETaHHBIM
cHmwkeHueM MmapkepoB  TIOJI u mnageHMeM AaxkTUBHOCTM KaTajla3bl M OOIIEro
COJICp>KaHUsl HUTPAT/HUTpUTOB. Ha cucTreMHOM ypOBHE 3TO MPOSBISETCS MOJHBIM
pa3pylnieHHeM 0a30BBIX TOMEOCTATHYECKUX CBs3eH KaTanasbl ¢ mpoaykTamu [1OJI u
nepexogom, (epMeHTa T1O0J] PEeryJlATOPHBIA KOHTPOJb HW3MEHHBIIETOCS ITyJia
AMHUHOKUCTIOT.
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PETPOCHEKTUBA CTYIEHUECKOI HAYKU KA®E/IPbI
1 B3IJIS1I B BYIYIIEE

Hdopoxuna JI. B., Opexos C. [., 3unuyk B. B., busienkas E. C.

I'poonenckuti 2cocyoapcmeenHblltl MEOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

OOpazoBanue crynendeckoro HayuHoro kpyxka (CHK) wu nangpHeimiee
COBEPILIEHCTBOBAHNE HAYYHO-UCCIIE0OBATEIbCKON pabOThl CTYJIEHTOB MPOKCXOIUIIO
nox pykoBojacTBoM akaaemuika H. WM. Apunuuna, mnpodeccopa U. K. Kmakuna,
npodeccopa M. B. bopucioka, KOTOpbIe CTOSAIU y UCTOKOB (hOPMHUPOBAaHUS HAIlIEH
kadenpel. CHK, co3nmanHbiii B T0A OCHOBaHMS KadeApbl, SBHICS »HACTOSIIEH
KY3HULIEH HAy4YHbIX KaApoB. MHOrME€ M3BECTHBIE BpauW, MPENOJABATENN U yUECHBIC
ABJSUIMCh ~ HAIlUMU  KPY>XKOBLIAMHU:  ujieH-koppecnonaeHT . HAH  benapycu
JI. M. JloGaHok, npodeccop B. B. 3unuyk, a TaKxKe @. H. Censko,
M. C. OMenbIHYUK, E. . KexyH, H. A. MakeumoBud, N. K. Ipemsa,
I1. B. 3aBaackuii, B. O. Jlenees u np. B arom rogy nox srunoit CHO yHuBepcurera
COCTOSJIACh PecnyOnukanckas Hay4HO-APAKTUYECKAS KOH(epeHuus C
MEKIYHAPOJHBIM yYaCTHEM CTYJICHTOB U MOJIOABIX YUEHBIX, MOCBSIICHHAS MaMATH
. K. XKmakuna.

Jlis pa3BUTHS TBOPUECKHX CIIOCOOHOCTEM M HAyYHO-HCCIEAOBATEIBCKUX
HaBBIKOB CTYACHTOB M ydYallMXcs crapinx kiaccoB Ha 0aze CHK B 2011 romy
CO37IaHO TBOpYECKOE OObeMMHEeHne ydyamuxes «9Bpuka». B 2024 roay 3a Hay4yHbIe
3aCIyT U JUIs JTaJbHEHIIEro MOBBIIIEHUS PE3YJIbTATUBHOCTH 00pa30BaTEILHOTO
npouecca TBOpYECKOoe OObeAMHEHUE TIPeoOpa3oBaHO B CTYACHUYECKYH0 Hay4yHO-
MCCIIeI0BATENbCKYI0 JTaboparoputo «Oxygeniumy (CHUJI).

Eme oaHa rpaHb. CTyACHYECKOW HAYKH — COXpAaHEHUE, MOAJACpKAHHE U
pPa3BUTHE OTEUECTBEHHBIX HayYHbIX IIKOJI. HameMy KOJIEKTUBY €CTh YEM TOPIUTHCS
U TMepenaTh Ha OCHOBE' TPEEMCTBEHHOCTH IMOKOJEHWH, Tak Kak Ha 0a3e kadeapsl
pabotaer HayuHas mIiKojga «CuHCTEMHbIE MEXaHU3Mbl TpPaHCIOPTa KHUCIOpOJa
KpOBBIO», co3maHHas mnpodeccopom M. B. bopuciokom, a B JaHHbIH MOMEHT
Bo3rnaBisieMas mnpodeccopom B. B. 3unuykom. CTylneHueckrne HayudHble padOThI
SBJISIIOTCS  [IPOJOJDKEHUEM U JIOTIOJHEHHWEM Hay4YyHOM TeMaThKu Kadeapsl.
PsyrucenenoBarenbCKux padOT BBITOIHIETCS B TECHOM B3aUMOJEHCTBUU C TPYIIION
[0 HCCJICAOBAHMIO Ta3oTpaHcmopTHoW dyHkuuu npu OTpacineBod abopaTopuu
MOJEKYJISIPHOM  MEAUIUHBI  Hamero  yHuBepcuTera.  OCHOBHBIE  TEMBI:
ra30TpaHCMUTTEPHI u NO-3aBucumbie MEXaHU3MBbI dbopmupoBaHUS
KHCJIOPOJATPAHCTIOPTHOM (YHKIIMM KPOBH, OIEHKA aJanTallMOHHOTO MOTEHIIMAIa
OpraHu3Ma B YCIIOBHUSX JCHCTBUS PA3IUYHBIX CTPECC-MHHUIMUPYIOMUX (aKTOPOB,
OCOOEHHOCTH  (PUBHMOJOTHYECKOTO OTBETAa OpraHu3Ma TNpHU  AIOCTAaTUYECKHX
COCTOSIHUSIX PA3JIMYHON TPHUPOIBI, OCOOCHHOCTH (PU3MOJIOTHYECKOTO TMOPTpeTa
CTYZAEHTOB U Apyrue [1].



Cornacno BbickazpiBanuto M. C. TypreneBa «HuuTo Tak He 0OCBOOOXKIaeT
YeJI0BEKa, KaK 3HAaHUE», HMEHHO Hay4YHbIE U3bICKAHMS y4aT CTyAEHTa HE3aBUCUMOMY
MBIIUICHUIO, U30aBIISAs OT CJIETNON BEphl aBTOPUTETAM, MOMOTAIOT U3YyUYUTh MPEIAMET
IIy0>)Ke paMOK CTaHJAPTHOM MPOTrpaMMBbl, ONPENEIUTHCA CO CIEHHATU3ALMNEH.
UccnenoBarenbckass padoTa BO MHOTOM SIBJISIETCA KOJUIEKTUBHOW M BEHETCS MOA
YOpPaBIEHUEM HAYYHOTO PYKOBOAMTENS, CO3JAIOLIETO METOAOJOTHYECKyIlo 0a3y.
st ororo Ha Hamel kadeape paboraer «lllkoma wmosomoro wucciemoBaTes-
¢usmnonoray, rAe CTYACHTOB 3HAKOMAT C JAaO0OpaTOPHBIM OOOpPYJAOBAHHEM U
METOJIaMH HUCCJIEIOBaHMsI, OOy4aloT TMpaBWIaM IUIAHUPOBAHMUS W TPOBEICHUS
DKCIIEPUMEHTA,  CTAaTUCTUYECKOM  00pabOTKE  MOJYYEHHBIX  pPE3yJIbTATOB.
Crynenueckas HayKa  SIBJISIETCS byHaaMeHTOM WHHOBAIMOHHOTO u
MHTEJUIEKTYaJIbHOTO MpOTrpecca, I/ ydalluecss TpaHCHOPMHUPYIOT TEOPETUUECKUE
3HaHMS B IpakTudyeckue HaBbiku. Kak rosopun M. B. JlomoHocoB: «/laxke OJWH OIBIT
s CTaBIIIO BBILLIE THICSIYA MHEHHM, POKIEHHBIX TOJIBKO BOOOPaKEHUEM).

JUist  CTyneHTOB TpPEeayCMOTPEHO MHOro (opM yuacTWsi B HAy4dHO-
MCCJIEI0BATENbCKOW paboTe: MOAroTOBKa pedepaTuBHBIX COOOIIECHUI, BBIOJHEHUE
TEMaTUYECKOro 0030pa 1o 0a3zaM JIaHHBIX JINTEPATYPhI, HPEICTABICHNUE MOTYyYEHHbIX
pe3ynbTaToB B BUAE AokianoB Ha 3acemanusx CHUJI «Oxygentumy, myOnukamms
pEe3yIbTAaTOB MCCIEJOBAaHUNA B HAay4YHBIX H3J@HUSAX, BBICTYIUIEHUE HA HAYYHBIX
CTYJIEHYECKHX KOH(QEPEHIHUAX. DTO MO3BOJISAET CTYAEHTY YBUIAETh HOBBIE TOPU3OHTHI
U yBIEYBCS HHTEPECHOM TEMAaTMKOM Ha JOJrHe€ rofepl. OJHAKO BOBJICYECHHE
CTYJEHTOB B HAy4YHO-HUCCJEN0BATEIbCKYI0 PadOTy, MO HAIIEeMy MHEHMIO, JOJIKHO
HOCUTh B3BCIIEHHBIM XapakTep | _(HE IMPUHUMATh MacIITa0bl MOTOJOBHOM
MOOWJIM3AIIMU, TaK KaK 3TO HE _TOJbKO. IUIOJOTBOPHBIM, HO U JUIUTEIbHBIMH,
MHOT'O3TaITHbII MPOLECC.

Cpenu pa3auuHbix Gopm padoetsl «OXygenium» ocodoe MecTo 3aHHMAaET
oJluMnuana, Ha kadenpe.exeronHo nposoautcs «KommbroTepHblii Mapadon».
VY4acTBYIOT HalllM KPYKKOBUBLM B MEXIYHAPOJIHBIX OJUMIIMAAaX:, CPEIU KOTOPHIX
Bcepoccuiickas cTyneHueckas OJMMIMAAa C MEXIyHApoAHbIM yuyactueM «Human
matrix» (AI'MY, Maxaukana), Bcepoccuiickas onuMmmnuaga 1O HOPMaJIbHON
¢dbuszunonoruu, nocpsineHHas namsatu akaaemuka K. B. Cynaxosa (Ilepsoviti MI'MY um.
Ceuenosa, Mockasa), Beepoccuiickas OnuMinuaga ¢ MEXAYHApOJHBIM YYaCTHEM I10
narojoruueckon puznonorun «Ksuz-Ilarpuz» (CI'MY, CmoneHck). Yuactue B HUX
II03BOJISIET BCECTOPOHHE OLIEHUTh 3HAHUE NPEIMETA, TI03HABATEIBHYIO U TBOPUYECKYIO
AKTUBHOCTH CTYJICHTA, €T0 SPYAMIINIO, KITMHUYECKOE MBIILICHHE [2].

Emte ognoit dpopmoii paborer CHUJI sBisieTcss co3gaHue BUiCOMaTEPHAIIOB,
YTo sBIsieTcs A(PGEKTUBHBIM HHCTPYMEHTOM OOY4YeHHS W Pa3BUTHS LU(PPOBBIX
KOMIIETCHIIMA CTYJEHTOB. OJTO WHHOBAIMOHHBIA (opMaTr, KOTOpHIH MpeBpaliaet
CYXyIO TEOPHUIO B TUHAMUYHBIN ITU(POBOM KOHTEHT, 00beIUHAET PyHIAMEHTATLHYIO
HAayKy U COBPEMEHHbIC TEXHOJOTMHU BU3yalu3auuud. B BuaeopuiibMax CTyIEHTHI
MPEACTABIISIIOT aJTOPUTMBbI BBIMOJIHEHUS JAOOPATOPHBIX padOT, MPOCTHIMU CIIOBAMU
OOBSACHSIIOT ~ CJIOXHBIE MEXaHHU3Mbl KJIETOYHBIX UM CHUCTEMHBIX IPOIIECCOB,
MPOUCXOMASIIMX B OpraHU3Me, HHOIZA HCIOJb3ys AaHUMaluio, 4YTo o0Jierdaer



BOCIIPUSATUE TEOPETUYECKOTO Marepuasia. Jlydmme BHUACOPOIMKH (OPMUPYIOT
YHUKaJIbHYIO MeIHaTteky Kadenpsl, KOTOpylo MbI pa3meniaeM Ha HOTyO-kanarne,
co3maHHoM B 2022 ronuy.

CoBpeMeHHass Hayka [aBHO BbIILIA 3a PaMKH KIACCUYECKUX ayIAUTOPHUHU.
OgHuM M3 MNEepCHNeKTHBHBIX M AMHaAMU4HbBIX HampasieHuid HUWPC cranoButcs
BEJICHUE COIMAJIBHBIX CeTei B 00pa30oBaTENbHOM W HAYYHO-TIOMYJSIPHOM (opMmarTe.
JUis CTUMyNALMKA T03HABATEIbHOM AKTUBHOCTH M TBOPYECKUX CIIOCOOHOCTEN
CTYJIEHTOB, oOMeHa yueOHOU u HayuyHoU mHdopmarued B pamkax CHWJI co3mansl
TPYIIBI B CONMANBHBIX ceTsix Telegram u Instagram. UtoObl HanmucaTh KOPOTKUM, HO
E€MKUH TOCT, CTYIEHTY HPHUXOAUTCS NPOAENaTh OONbIIYI0 HCCIENOBATEIbCKYIO
paboTy, MPOAHAIU3UPOBATH MCTOUYHUKH JINTEPATYpPbI, IEPEBECTH HHOIJA CIOKHBIE
HOHATHS HA IPOCTOM, )KMBOM M NOCTYNHBIM sA3bIK. [lomynspuzanus ¢uanosoruu B
COLIMAJIBHBIX CETSIX — 3TO CEPbE3HBIN UHTEIUIEKTYAJIbHBIA TPYI.

MexayHapoHOE COTPYAHUYECTBO 3HAUYMTENIbHO oOoramiaer padoty CHUJI
«Oxygeniumy, pacuMpseT BO3MOXKHOCTH [JIi OOMEHa ONBITOM WpH Y4YacTUU B
COBMECTHBIX HayuyHbIX KoH(pepeHuusix. CHUJII ummeer TECHbIE CBA3M C By3aMu
PecniyObnmuku  bemapycs, Poccmiickoit ®enpepanum, PecryOnuku — Apmenus,
TypkMenucTana, Y30ekucrana. [[ns HaumHarOUmMX HUCCIeAoBaTelel KpallHe Ba)HO
AKTUBHOE B3aMMOJICHCTBHE: MPE3CHTALNS PE3YIBTATOB PabO0ThI, COBMECTHBIN aHaIU3
WHHOBAIIMOHHBIX Uael. Hayunsie cryaeHueckre KOH()EpPeHIINN BHICTYTIAIOT OAHON U3
GbopM MOTHBALlUU MOJIOJIEKU 3aHUMATHCSA HMCCIENOBATENbCKON J1€ATEIbHOCTBHIO.
B 2026 roxy unenst CHUJI mpunsiu yyactue B 14 HayyHBIX KOH(MEPEHIUAX, B TOM
gyucie 3a pyoexom (MockBa, Cankt-IlerepOypr, Upkyrck, Tiomenb, Boponex),
onyosukoBaHo 36 pabot, Ha PecrmyOinkaHCkuil KOHKYpC mHpencTaBieHo 4 padoTbl
(3 u3 xotopeIx ymoctoeHsl | kareropui). M3 cricka olapeHHON MOJIOJICKU HAIIETO
yuuBepcuteta 30% — Bocrurtamanku CHUJI  «Oxygenium», TOTOBbIE K
JanbHeleMy o0y4eHHUI0 U HENPEePhIBHOMY NMPOPECCUOHAIBHOMY POCTY.

B 3akmioueHue XQUeTCsi. MpUBECTH ciioBa Jjaypeata HoOeneBckoil mpemuu
XK. AndpepoBa «bynymee ‘Hayku 3a MonoA&xbo. Ho uroOGel 310 Oynyiiee
COCTOSJIOCh, HYKHO HPUBUBATH BKYC K HCCJEJIOBAHMSIM CO CTYAEHYECKOW CKaMbH,
KOI/Ia YM MakCHMaJIbHO THOOK M cBOOOJEH OT norm». KosuiekTuB Hauien kadenps
MPOJIOJKAET ~/CO3[aBaTh YCIOBUS ISl TOAJAEPKKA OJAPEHHOW MOJIOAEKU U
JanbHENIIero pa3BUTHs UX MHTEIIEKTYalbHOIO MOTEHIMAja, YTO MO3BOJIUT CO3/1aTh
pe3epB mpemojaaBaTesbckoro coctaBa. Yuactue B CHUJI «Oxygeniumy» dopmupyer
pPO(ECCHOHATBHYI0 MOTHUBALIMIO M TIOMOTAeT MOMCKY CBOEr0 MecTa B Npodeccuu
Bpaya, 3TO PeaJbHbIA MyTh JUIsl YCHEIIHON Kapbephl B Oy Iy1IEM.
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OIIBIT CTYAEHUYECKUX UU-TITPOEKTOB
HA KA®EJIPE HOPMAJIbHOH ®HU3HUOJJOI'MA
KAK MOJIEJb ®OPMHUPOBAHUA KINMHUYECKOL'O
MbLBIHIJIEHHUA HOBOI'O THUITA

Jdopoxos E. B.,, Kouykosa M. B., [lnerHeBA. B.

Boponeocckuii 2ocyoapcmeennviit meouyurckuil ynueepcumem um..H. H. Bypoenko
Boponeorc, Poccus

BBC}ICHI/IC. COBpeMeHHaﬂ KIIMHNYCCKas MCIAHNIIMTHA IICPCIKUBACT
HaBHHOO6pa3HBIﬁ pocCT 00BEMa MGIIHKO-(i)I/I?)I/I‘-IeCKI/IX JaHHBIX. BHGI[peHI/Ie
HCKYCCTBCHHOI'O HHTCIIJICKTA (I/H/I), TCICMCIUIMHCKHUX CHCTCM )51

MEPCOHAIM3UPOBAHHOTO MOJICIMPOBAHUS TPeQyeT He MPOCTO aJanTalliyd Bpayel K
HOBBIM TEXHOJIOTHSIM, HO U MPUHIUINHAIBHO HWHOW MOJATOTOBKH CIICIIUATMCTOB Ha
CThIKE OMO(DU3UKH, MPOrPAMMUPOBAHUS W KIIMHUYECKON TPAKTUKHU.

B Hacrosiiiee BpeMs KIIIOUEBOM pa3phiB JIGKUT HE CTOJIBKO B OTCYTCTBHH
aITOPUTMOB, CKOJIPKO B HEBO3MOYKHOCTH 3()(PEKTHBHOTO TIEPEBOIA «CHIPOTOY» KO/IA B
TIOHSITHBIN, TOBEPEHHBIN Y MPULOAHBIN [IJI1 PYTUHHOTO UCTIOJIb30BaHUS KIIMHUYECKUI
MHCTpYMeHT. IMeHHo nucuuniiuba «bruodusnkay, ¢ e€ GpyHIaMeHTOM B (PU3HUECKUX
MpUHIUIIAX pabOThl OpraHU3Ma U H3MEPHUTENIbHBIX CHUCTEM, C €€ MEXKIPEIMETHOM
HaIPaBJICHHOCTbIO MOXET, CTaTh €CTECTBEHHBIM MOCTOM MEXAY KOMIBIOTEPHBIMHU
HayKaMU U peajibHOM KIMHUKOH [1].

HUccnenoBanns, II0Ka3bIBalOT, 4TO IpuMeHeHue pecypcos WU B
JTUCTAaHITMOHHOM 00Y4Y€HUHU Ha 00pa30BaTeIbHOM IOpTaJie, B TOM YHCIe Ha Kadeapax
HOPMAaJIbHOW (DUBUONOTHH, IEMOHCTPUPYET HEOTHO3ZHAYHOE, HO B II€JIOM MTO3UTHUBHOE
OTHOIIEHUE YYACTHUKOB O0Opa30BaATENBHOIO Ipoliecca U TpeOyeT JalbHEHIIero
uccienoBanus [2]. MexayHapOo HbIN OMBIT TaKXe MOATBEPKIAAET, UTO aJalTUBHBIC
WUW-cuctemsl, obecrieunBarONIe WHIAUBUAYAIBHYIO MOCIEA0BATEILHOCTh KOHTEHTA
W, < aBTOMAaTU3UPOBAHHYIO  OOpAaTHYH  CBSi3b,  YJYUIIAIOT  aKaJIEMUYECKYIO
yCHEBaEMOCTh U YyAEp)KaHUE 3HAHUW y CTYJACHTOB MEIUIMUHCKUX BY30B. O030p
npaktuk wuHTerpauun WM B MemuuuHCKoe (QuU3MONOrH4YecKkoe oOpa3oBaHUE
MOKA3bIBACT, YTO KIIFOUEBBIMU YCIIOBHSMHU ycCIeXa SBISIOTCS aJalTUBHBIA JU3aiH
y4eOHOM TpOrpaMMmbl, AITHYECKOE YyIpaBieHue U pa3Butue HWU-rpamotHOCTH
npenogaBareneid [3]. IlosTomy ombIT, MOTYyYEHHBIM HA MPUMEpPE IUCIUILUIMHBI
«buodpumsukm» Ha Kadempe, TPEACTABISICT UWHTEPEC W JJs TMPEnojaBaHUs
HOPMAaJIbHOH (hPHU3HOJIOTUH.



3a nmocneAHue ABa y4eOHbIX T0/1a B paMKaxX AUCHUILIMHBI «brogusnkay Ob110
peaIn30BaHO IISITh CKBO3HBIX IIPOEKTOB HA CTHIKE MAIIMHHOIO OOYy4YeHUs W
NPUKIATHBIX KIMHUYECKHX 3a1ad. OTIOENbHBIX YacoB B Yy4yeOHOM IIIaHE Ha
peanuzanuio onucbiBaeMbix UU-mipoektoB He BhgeneHo. [IpenogaBatenu kadeaps
BEIyT JaHHYI0 pabOTy MCKIIOUUTENBHO B paMKaX JEATEIbHOCTH CTYJIEHYECKOTO
HayuyHoro kpyxka (CHK), 4To HakiagpiBaeT OrpaHMYEeHHs] HAa BpeMs KOHTAKTa CO
CTyACHTaMH U TpeOyeT BBICOKOW CTENEHH CaMOOpPTaHW3alMl yYaCTHUKOB.
JUts mogaepkaHus MOTHMBALMM M CO3JAaHUSl COPEBHOBATEIIBHOM Cpeabl NMPOECKTHAs
JESITEIbBHOCTh OPTaHNU30BaHa B KOHKYPCHOU (popMe — €XKETOAHBII KOHKYPC IIPOEKTOB
Ha kadenpe. Taxoil moaxoa MO3BOJIAET CTYAEHTaM J0OpPOBOJIBHO, BO BHEydeOHOE
Bpemsi, ocBauBaTh M-xomneTeHunu, noiayyasl B3aMEH HaBbIKU paOOThl U OPT(POINO
peasibHBIX pa3paboToK. [IpoeKThl HOCAT NMPUKIAAHON XapakTep: OTIIPOTOTUIIOB YaT-
OOTOB 10 TPOCTBIX MNPOTHOCTHYECKUX Mojened. OpHako B mpoueece padoThl
BBISIBWJICA PsIJI CACTEMHBIX MPOOJIEM, JIEKAIUX HA CThIKE KIIMHUYECKOW MOJATOTOBKH,
TEXHUYECKUX KOMIIETEHUMH U KOMMYHHUKAIMU C MPAKTUKYIOLMAMU BpayaMu. 3a JiBa
rojla OpraHu3aluy TaKUX MPOEKTOB CTOUT aKIEHTUPOBATh BHUMAHHE Ha Oapbepax,
crnoco0ax MX MPEoAOJEHUs], KPUTUYECKONM Ba)KHOCTH PAHHETO CTapTa, a TakXe Ha
peanbHBIX  JOCTHXKEHHMSIX  CTYJEHTOB  MpU  OTCYTCTBUM  (DOpMaIbHOTO
(rHaHCUpOBaHUs y4€OHOTO BPEMEHMU.

Heab. O600MTH ONBIT Oprauu3annu Koukypca U -npoeKkToB a1 CTy1€HTOB-
MEMKOB, BBIIIOJIHAEMBIX BO BHEYy4€OHOE BpEMsl, BBISIBUTh THIHMYHBIE Oapbepbl U
CHOCOOBI UX MPEOAOJICHHS, 000CHOBATh HEOOXOIUMOCTh PaHHEIro CTapTa O0y4YeHUs
pabore ¢ MMM u noka3aTe 3Haue€HHWE ITOrO, OMbITA JJi Y4YEOHOM NEATEIbHOCTH U
(bopMHPOBaHUS KIIMHUYECKOTO MBIILICHHUS] HOBOTO THIIA.

Metoabl ncciaenoBanusi. MaTepuaaoM IMOCIY>KUJI OIBIT JIBYX Y4€OHBIX JIET
peaiu3allud MPOEKTHOTO TpeKa B CTYyJICHYECKOM HAyYHOM KpY>KKe Kadeapsl
HOpPMaJIbHOM  (pu3nonorun.. BOpPOHEXKCKOro TrocyJapCTBEHHOTO MEIUIMHCKOIO
yHuBepcuteta uMm. H.H. " Bypnenxo. VYwactaumkm — crymeHTtsl [-2  Kypcos.
Hcnonb30Banuch MEJArOrHdecKkoe HaONIOCHHE, aHAIW3 MPOEKTHBIX apTe(dakToB
(IpOMTBI,  CKpHUNTHI, ¢ 4aT-O00ThI, MPOTHOCTUYECKUE  MOJENHU), COBMECTHbBIE
KOH(epeHnH ¢ OpANHATOPAMHU U KJIMHUIMCTAMH, BHEILIHAS anpoOaiusi Ha KOHKypce
MPOEKTOB B/ Ccepe 3apaBOOXpaHEHHWs, a TaKXKe perucrpaiusi OoOBEKTOB
MHTEJUIEKTYaJIbHOH  coOcTBeHHOCTH.  KinuHuyeckas  Bepudukauus  perieHui
IIPOBOJIMIIACH IIyTEM COMNOCTABJICHHUS C 3aKIIOYECHHMSIMU ONBITHBIX Bpadyed W
00CYsKIEHUS KITMHUYECKOM BAJIMTHOCTU HA COBMECTHBIX KOH(PEPEHIUSX.

Pe3yiabTaThl U X 00cyxkneHue. B pamkax KoHKypca He TpeOyeTcs ryOoKoro
MalIMHHOTO 00yueHus: «C HyJs». CTyleHThl OCBAaUBAIOT HOBBIM THUIl TPAMOTHOCTH,
KOTOPbI  BKJIIOYAET: NPOMT-WHKWHUPUHI W TATTEPHBI, MPOrHOCTHUYECKHI
KOMITOHEHT — nojkiatoueHue MM g oueHkn puckoB, NMpeICKa3aHuil 0 BBEIEHHBIM
JaHHBIM, aBTOMATU3allMd BBOJA U BbIBOJAa MHGOpPMAIIMM, aHAIW3a CHUMKOB. Takoi
MOAXO0/ TO3BOJIAET CTYJAEHTaM 3a KOPOTKOE€ BpeMsl MOJYyYUTh pPabOTarOIIUMA
IIPOTOTHUII, HE IIOTPYXKAsACh B CIIOKHYH0 MATEMATUKY HEUPOCETEN.



['11aBHBIM BBI30BOM Ha CTapTe CTaja KJIMHH4YecKas cienora 1 kypca. CTy1eHTbl
1-ro kypca 00namarOT SHTY3WAa3MOM, HO HE UMEIOT JOCTATOYHOTO KIMHUYECKOTO
onbITa. JJI1 yTOYHEHHS] KIMHAYECKOW COCTABJISIIOIIEN MPOBOJWIMCH COBMECTHBIE
koH(pepenuu ¢ kadeapamu KimHHYEcCKoro mpodwmis. Ha sTtux koH(pepeHImsIX
MIPOEKTHOE PEIICHUE OLIEHUBAJIOCh C TOYKU 3PEHHUS] KIMHUYECKOW BaJUHOCTH,
BBIJICTISTTUCh 3HAYUMBIE WJIM JIOMOJIHUTEJIbHBIE CUMIITOMBI WJIM JAHHBIE, KOTOPBIC
MOJIEb JIOJDKHA YUYUTHIBATH, CTYACHTHI MOJyYaldu JOCTYH K KIMHUYECKUM JIaHHBIM
JUIsL TIPOBEPKH PEIICHUH HAa [JAHHBIX pEallbHbIX I[AllUEHTOB W CpPAaBHEHHUS C
3aKJIIOYEHUEM OIBITHBIX Bpadeil 10 oOydeHuss Mojenud Ha ocHoBe WIU.
OTO MO3BOJISIET YAaCTUYHO KOMIIEHCUPOBATh JE(UINUT KIMHUYECKOTO! \OMbITa | U
dbopMHpyeT y CTYACHTOB NMOHUMaHUE (PU3MOJIOTMUYECKOT0 KOHTEKCTa PEllaeMoi
3a/1a4H.

HecmoTps Ha NOJNOXKUTENBHBIA OMNBIT TAaKOTO B3aUMOAEUCTBUS, CTYIEHTHI
CTAJKUBAIOTCS TaKXe C HEMOHMMAHUEM U HACTOPOXXEHHOCTBIO CO CTOPOHBI
MPAKTUKYOMMX Bpaded. Bpaum Bumsat B MM KOHKypeHTa, “a HE HHCTPYMEHT,
Hampumep, Uil  OBICTPOTO aHalv3a JaHHBIX WM TeHepalud YEpPHOBUKOB
3akmouennii. [Ipeomonenune 3tToro 6aprepa TpeOyeT HE TOJBKO TEXHHYECKOH, HO U
KOMMYHUKATUBHOM MOJTOTOBKHU CTYJIEHTOB, YMEHUSI TOBOPUTH Ha SI3bIKE KJIMHUILIUCTA
1 IEMOHCTPUPOBATh OIPAHUYCHUS U 30HBI OTBEECTBEHHOCTH .

Co3naHrue NMpOEKTOB B paMKax padOThl €O CTYAEHTaMHU BBISBWIO TJIABHYIO
JIOJITOCPOYHYIO IIEHHOCTh 3TOM paboThl. [locie MmpoXoKaeHusi MOJHOTO IMKIIA!
OpoMNnT — KOJA — 4YaT-00T — MPOrHOCTHYECKass MojJelb — KIWHUYECKas
BepuduKanus, y CTyAeHTa (QOPMHUPYETCs ~ HABBIK IMOCTAHOBKHU 3aJauydl IS
IT-cnetmanucroB. bynymye Bpayu, OpOUISAIINE Kypc MPOEKTHOW padOThl, MOTYT
4ETKO OIMHCaTh, KaKW€ JaHHbIE HY>KHBI Il MPOMITA, OOBSICHUTH MPOrPAMMUCTY
MEJIUIIMHCKYIO JIOTUKY O3 TpeOOoBaHMS MCAUIIMHCKUX 3HAHUU OT pa3paboTyuka,
COCTaBUTh  OOOCHOBAaHHOE  TexHu4yeckoe  3ajaHue Ha MM -KoMIoHEHT.
B TpagunvoHHoM MeIMUMHCKOM 0Opa3oBaHUM HTOMY He yuar. Ham KoHKypc
NU-1ipoekTOB BOCHOJHAET 3TOT MpoOer.

[lepBblii OMBIT ‘BRICTpaMBaHMs OOpPA30BATENLHOIO MpOIEcca MPOEKTHOM
NEATEeIbHOCTU J@l CBOW pe3yJbTaThl: ObLIa MPOBEJAEHA pPETrHCTpaiusi OOBEKTOB
WHTEJIJIEKTYaJIbHOW. COOCTBEHHOCTH M BHEIIHSS ampoOaius Ha KOHKYpCE MPOEKTOB
10 OpraHu3aluy 3/1paBooxpaHeHusi. KauyecTBeHHO 3TH pe3ybTaThbl O3HAYAIOT, YTO
CTyACHTBI-MEAUKA YK€ Ha MIQAMIKUX Kypcax BKIIYAIOTCI B PEATbHYIO
MEKANCUATUIMHAPHYIO Pa3paboTKy, OCBaMBAIOT SI3bIK TEXHUYECKUX TPEOOBAHUMN U
KJIMHUYECKOW BaJIWIAllAH.

BoiBoabl. OnbIT Kadenpsl HOpMaIbHON (DU3UOJIOTUM TTOKA3BIBAET, YTO JAXKe
0e3 BbIeIeHUS OTAeNbHBIX YacoB, dyepe3 CHK u koHkypcHyto ¢dhopmy, CTyACHTHI
MOTYT JIOCTUTaTh 3HAYUMBIX PE3yJbTAaTOB B y4eOHOU nestenbHocTH. OOydeHHe
pabote ¢ M1 nHeobxoanmo HaunHath ¢ 1 Kypca, napamieabHo ¢ GyHIaMeHTalbHbIMU
JTUCLUUIUIMHAMY, BKJIIOYas HOpMalibHYIO (uiuosioruto. Panuuii ctapt dopmupyer
KIIMHUYECKOE MBIIUICHHE HOBOIO THMAa: HE TOJBKO 3allOMHHAHHUE, HO W
MoJieTupoBanue, Bepudukarus, kommyHukaius ¢ [T-cnenuanucrom.
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BUOMAPKEPBI CTAPEHUSA

Apunuur O. A., Omkesud C. A., Apynuniplo. I'.

I'poonenckuti 2ocyoapcmeeHtblil MeOUYUHCKUU YHUBEPCUmMem
I'poono, berapyco

BBenenue. bruonornueckuii Bo3pacT = 3TO HOKa3aTelb COCTOSHUS OPTaHU3Ma,
KOTOPBIH OTpa’kaeT, HACKOJIBKO XOPOMIO~()YHKIIMOHUPYIOT OPTaHBl U CHUCTEMBI TIO
CPaBHEHHUIO C XPOHOJOTHYECKHM BO3PacTOM. B TedeHHWe mMmOcCienHero CToieTus
YeJI0BEYECTBO CTajo CBUACTEIEM OecrpereeHTHOTO YBETTUYCHUS
MPOJOHKUTETFHOCTH KU3HU, YTO HPHUBEIO K TI00ATBHOMY CTapEHHUIO HACEICHUS.
HecmoTpss Ha  BIeYaTSIIOMIME  JOCTMDKCHHMSI ~ COBPEMEHHOW  MEIWIIMHEI,
pPacpoCTPaHEHHOCTh BO3PACT-aCCOIMUPOBAHHBIX HEMH(EKIIMOHHBIX 3a00JIeBaHMIMA
(atepockiiepo3, aumaber Il Tuma, pak, 1geMeHIMs) TNPOAOIKAET HAPACTATh.
DyHIaMEHTALHON  IeJIbIO -~ BMEIIATEILCTB B paMKaX MEIUIMHBI JOJTOJIETHUS
ABJISICTCSI HE TIPOCTO . YBEIMYEHUE YHUCIIA TPOXHUTBHIX JIET, a CYyIIECTBEHHOE
pacHIMpeHne MPOAOKUTEILHOCTH 3/I0POBOTO MEPUO/Ia KU3HH, 3aMEJJICHHE TEMIIOB
OMOJIOTUYECKOT0. CTApEHMs] W TIOBBIIIEHWE Ka4yecTBa JKU3HU, HE3aBUCUMO OT
XPOHOJIOTHYEECKOT0  BO3pacTa HMHAMBUAYyMa, 4YTO TMPEANojaraer IOUCK U
MCIOJIE30BAHNE MapKEpOB HE MPOCTO CTAPEHMsI, HO U MApKEPOB, YKA3bIBAIOIIMX Ha
CKOPOCTH BO3PACTHBIX M3MEHEHU U TOUKY WX MHHUITHAIUH.

Hean. VI3yunTh U cHCTEMAaTH3UPOBATh COBPEMEHHBIC HAyYHBIE UCCIICOBAHUS,
KaCaloIrecss MapKepoB OMOIOTMYECKOTO BO3PACcTa YeJIOBEKa.

Metoabl  ucciaenoBanusi. JlureparypHo-oubiuorpadpuueckuit  aHanIM3
HMCTOYHHUKOB 3JIEKTPOHHBIX Onbanorek PubMed, eLIBRARY, Web of Science.

PesyabTarel M ux oOcyxaeHue. J[BIKyIIEHd CHJIOW CTapeHUs BCETO
OopraHu3Ma, HECOMHEHHO, MOKHO Ha3BaTh KJIETOYHOE CTapeHue. AHaau3 HayYHBIX
MCCJICIOBAHUM 3a TIOCJEIHUE TOJbI TOKa3al, 4TO (PYHKIIMOHATHHOE COCTOSHUE
CTaperoNNX KJIETOK HEBO3MOXHO OTPA3UTh OJHUM IIOKa3aTelIeM, KaK MPaBUIIO, OHO



OLICHMBAETCS KOMOMHAlMEeW MapKEepOB, YKa3bIBAIOIIMX HA pPa3IUYHbIE aCIEKThI
ouonoruu crapeHusi. Hambomnee xapakTepHbIMU IPU3HAKAMH CTAPEHUS HAa KIETOYHOM
YpPOBHE SBJISIIOTCSI OCTAHOBKA WJIM HapyIIEHUE PEryJifalUu KIETOYHOTO IIHMKJIA,
TeHOMHAs  HECTaOWIBHOCTh,  MUCRYHKIMS  MHUTOXOHIPHH,  TEpPEHACTpPOiKa
CUTHAJIBHBIX ITyTEH W CEKPETOPHBIN (PEHOTHUII, aCCOIMUPOBAHHBIN CO CTapeHUEM
(SASP — Senescence-associated secretory phenotype), a Takxe YKOpOYCHHE TeJIOMEp
1 dIIMTeHeTUYeCKue n3MeHeHus [ 1, c. 898].

OnureHeTuyecKkue  MU3MEHEHMs,  peajnu3dyemble  0e3  u3MEHEeHWil. B
nocnenosarenbHocTd JIHK, urparor Kiro4eByr0 pojib B CTape€HWH OpraHU3Ma Ha
KJIETOYHOM ypoBHE. K HUM OTHOCSTCS M3MeHeHus] MmeTunupoBanus renomuon JTHK,
aHOMaJIbHbIE MOJM(UKAIIMU TUCTOHOB U FETEPOXPOMATHHA U HAPYIIEHUE PETYJIIHUN
moaudukanuii PHK. DOtu wu3MeHeHMs NOPUBOAAT K H3MEHEHHIO W JIOKATHHOM
JOCTYITHOCTH TEHETHMYECKOro MaTepuala, OIMOKaM TPAHCKPHUIIMU W. FCHOMHOMU
HECTaOUITBPHOCTH, CIOCOOCTBYSI Pa3BUTHIO CTapeHHs M BO3PACTHBIX 3a0o0seBaHMIA
[1, c. 899, 2, c. 130]. OgarM K3 HauboOJIee U3YUCHHBIX SIUTCHETHICCKHUX MapKepOB
CTapeHus SIBJISICTCS U3MEHEHUS B MaTTepHaX METUIMpoBaHusl. | umepMeTuinpoBanue
CpG-ocTpoBKOB B MPOMOTOpaxX MPUBOIUT K PENPECCHH TPAHCKPHIIIIMH, TOT/IA Kak
TUIIOMETUIIMPOBAHUE, HAMIPOTUB, CIIOCOOCTBYET 3KcIpeccuu reHoB. [loka3zaHo, 4to ¢
BO3pacTOM CHHXKaeTcsl ypoBeHb dkcnpeccun JIHK-metunTpancdepassl 1, HO B TOXke
BpeMsl ycuiuBaeTcs de NOVO METHIIMPOBAaHHWE 3a CUET IOBBINICHHOW SKCIPECCHH
npyrux (epMEeHTOB ceMeiicTBa MeTHiITpaHchepas, a 3BHAYUT, Psiji TEHOB, KOTOPHIE HE
JOJDKHBI ~ paboTaTh, OKa3bIBAIOTCS  AKTHBHUPOBAHBI M 3allyCKalOT  KacKaj
HEXKeNaTenbHbIX peakiuid. CBsA3b OCTPOBKOB METHJIMPOBAHUSL C  BO3PacTOM
OTPAXKAETCS B CTATUCTUYECKOM MOJACNIH «SIHUITCHETHYECKUX 4YacoB» — IEPBOIO
onomapkepa crapenus [3]. ITa MOJEIb HO3BOJISIET OLIEHUBATh BO3PACT OOJIBITUHCTBA
TKaHEW M TUIIOB KJIETOK, a TaKyK€ MPOEHO3UPOBATH UCXOAbl CTAPEHUS, BKIIIOYAsI PUCK
CMEpPTHOCTH U  BO3pacT3aBUCHUMBIX 3abosieBaHui. Ha cerogusmnuii  neHb
pa3paboTaHO HECKOJBKO, IPYTUX MOJCNIECH «IMUI€HETUYECKUX YacoB» C TOpaslio
Oosee MWMPOKUMHU (PyHKUUsAMHU, Kak Hampumep, PhenoAge, xkotopas oObeauHsieT
HECKOJIbKO KJIMHUYECKUX OMOMapKepoB, CIOCOOHA MPOTHO3UPOBATH pazHOOOpa3HBIC
HCXOJIbl: BCE MPUUYUHBI ‘CMEPTHOCTH, PaK, MPOJOKUTEIBLHOCT 3JJ0POBOr0 Meproja
KU3HU, (PU3NYECKOe (PYHKIMOHUPOBAHKUE U 00JIe3Hb ANbIreimepa.

N3MeHeHnust, B Moau(UKAIIUM THCTOHOB HE MPOCTO OTPAXKAIOT CTapeHUE
OpTraHM3Ma;.a CIIOCOOCTBYIOT €ro YCKOPEHHUIO U HAPYIICHUIO CTAOMILHOCTH T€HOMA
[ Lye. 900]. Tak, npu cTapeHHU OTMEYEHO YMEHBIIEHHE IUIOTHOCTH HYKIJIEOCOM H
N3MEHEHNE JOCTYNMHOCTH XpomaTuhHa. JleKoMIakTu3alusi XpoMaThHa BEIET K
AKCTIPECCUU HEKENATEIbHBIX TeHOB M MOTEPEe TOYHOCTU KOHTPOJISI CUHTE3a OEJIKOB
B KJIeTke. [Ipu crapeHun cHMXaeTCs aleTUIMpoOBaHNe TUCTOHOB, CIIOCOOCTBYIOIIEE
yBEIWUYCHHIO KoinmdecTBa ommubok pernapanuu JJHK. Habmrogatorcs usmenenus B
dbochopunupoBanu U yOUKBUTHPOBAaHMU THUCTOHOB, AaCCOLIMUPOBAHHBIE CO
crapenueM. [logoOHBIE U3MEHEHUS OTMEYEHbl KaK CJIEJCTBUE CHHUXKCHUS
AKTUBHOCTU CUPTYHUHOB — (PEPMEHTOB, MOAUDUITUPYIOMHUX TUCTOHBI. CHUPTYHUHBI —
3T0 cemeiictBo HAJ[" — 3aBUCHUMBIX THCTOHOBBIX Je€alleThja3, CIOCOOCTBYIOIINX



VIUIOTHEHUIO XPOMAaTWMHA M BBIKJIIOYECHUIO TeHOB [2, c¢. 132]. WX aKTUBHOCTH
CHIDKAeTCs ¢ Bo3pacToM BMmecte ¢ maneHueM ypoas HAJI'. [loka3ana ponb Sirt6 B
penaparuu AByHHTEBBIX pa3peiBoB JIHK m xontpone NF-kB (nuclear factor kappa-
light-chain-enhancer of activated B cells) (cHmwkeHne XpoHHYECKOro BOCHAJICHUS),
YTO JENAaeT €ro MOIIHBIM «aHTHUBO3PACTHBIM» (hakTopoM. CHPTYHHBI Y4acTBYIOT B
CHIWKEHHHM OKHUCIUTEIBHOTO CTpecca B MHTOXOHAPHUSX 4Yepe3 aKTHBALUIO
AHTUOKCUJAHTHBIX MyTEH, PEryJIUPYIOT OCTAHOBKY KJIETOYHOTO IMKJIa BIHUSAS Ha
UHTHOUTOPBHI LIMKINH-3aBUCUMBIX KMHA3. TakuM 00pa30oM, THCTOHOBBIE JiealleTHIIa3bl
OTpPa)XaloT COCTOSIHME IIEJIOCTHOCTH T€HOMa W METa0OJIMYECKHM CTaTyC. KIIETKH.
C Bo3pacTtoMm ypoenb HA/[" magaeT, akTUBHOCTb CUPTYHMHOB CHUYKAETCSI, UTO BEHECT
K HAaKOIUICHHIO OIIMOOK perapaiuu, poCTy BOCIHAJEHUS W YCKOPEHUIO CTapeHMUs.
NMeHHO mO03TOMY, SIBIISSICH «IAATYMKAMMI») TMEPEKIIOUEHUS KIFOYEBBIX: IPU3HAKOB
CTapeHus, Pl CAPTYMHOB PACCMAaTPUBAIOTCS KaK MOTEHIMAIBHBIE TEPOIIPOTEKTOPHI.

ONUreHETUYECKUE U3MEHEHHSI XapaKTEPHbl HE TOJILKO YISl XPOMATHUHA, CETOAHS
BCE Yallle TOBOPAT 00 SMUI€HETUYECKUX M3MEHEHUSX «TpaHCKpHMTa», T.e. PHK [4, c.
786]. Ha cerogusmnuii JaeHp omucaHo Oojece 170 pasinMuHbIX  XHMHYECKHX
Mmogudukanuii PHK. HaubOonee wu3ydyeHHbIMM B KOHTEKCTE CTApEHUS SIBISIIOTCS
METWIMPOBAHUE, AlECTWIMPOBAHUE U PEAAKTUPOBAHUE. XHMHUUYECKHE MOAU(PUKALINN
PHK He u3MEHSIOT MOCIEA0BATEILHOCTh HYKJICOTHAOB, HO BIMSAIOT HA CTaOWJIBHOCTh
PHK wu »ddexktuBHOCT, TpaHCHSLMUA. BbIABIEHO, MTO C BO3pacTOM TOYHOCTb
IBTEPHATUBHOIO CIUIAMCUHIA MAJAeT, U B KIETKE IOSBJISAIOTCS YKOPOUYCHHBIE WM
yceu€HHble U30(OopMbl  HEe(DYHKIIMOHATIBHBIX | OCJNKOB, HapYIIAIOMIUX KJIETOYHBIC
nporecchl.  bonee Toro, cbom B perymsuu - Hekogupytonmx PHK  (MuxkpoPHK,
mHHBIX Hekoaupyromux PHK) MoryT wmeHsiTe paboTy CHUTHaJIbHBIX MyTEH, B TOM
yuciie NF-kB, koTopbie HanpsiMyro/CBS3aHbI € KJIETOYHBIM CTAPEHUEM, BOCIIAJICHUEM U
HAKOTJICHUEM HEMPaBUIIHbHO CBEPHY THIX-OCIIKOB.

BoiBoabl. buomapkepbl CTapeHUs OTIMYAIOTCS HA Pa3HbIX  YPOBHSX
CYILIECTBOBAHMSI OpPraHM3Ma W MOTYT HE TOJIbKO HCIOJIb30BAThCS MJisi OLEHKU
OMOJIOTUYECKOI0 BO3PACTa, HO M MPEAOCTaBIATh MH(POPMAINIO, HEOOXOIUMYIO IS
pa3pabOTKH MEePCOHATU3UPOBAHHBIX MEAUITMHCKUX PEKOMEH AN B CBOEBPEMEHHOM
AMarHocTuKe 3afoyieBaHNi, B ToHWCKe 3((EKTHBHBIX METOIOB M CIOCOO0B HX
npodUIaKTUKH, a,TaKKe B pa3pabOTKe BO3MOXKHBIX CTpaTerWil BMeEIIATeIbCTBa B
MpoLIecC CTAPEHMSL.
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BUTAMUH-D-CTATYC U OCTEOKAJIBLIUH
KAK ®PU3NOJIOT'NYECKUE MAPKEPDBI TAKECTH
ACEIITUYECKOI'O HEKPO3A I'OJIOBKU BEJIPA

Eropos A. A,, bputsko A. A,, Kapxos U. A.

I poonenckuil 2ocyoapcmeeHtblil MeEOUYUHCKUL YHUBEPCUMEm
I'poono, berapyco

BBenenne. AcenTuyeckuii Hekpo3 ToJioBkH OeapeHHoil koctd (AHI'BK)
cocraBisieT 10 4,7% Bcedl NATOJIOTHMH Ta300€JPEHHOr0 CyCcTaBa, .JOpa)aeTr Muil
TPYJIOCIIOCOOHOTO BO3pacTa M 4YacTO MPHUBOJUT K MHBAIUIU3ALUK. ITHOIATOTCHE3
MHOTO(aKTOpEeH: 3K30TeHHbIe (HaKTOPhI (KOPTHUKOCTEPOHIBI, amkorosb, COVID-19)
COYETAIOTCSI €  DHJAOTCHHBIMM  HApYILICHUSIMU,  BKIIOYas, TEHETHYECKYIO
MpeIpacnoyioxkeHHoCcTh. Burtamun D uepe3 penentop VDR perymupyer KocTHOE
peMoienupoBanue, Bocnanienne u remocrtas. [lomumopdusm Fokl (rs2228570) rena
VDR Moxer BauATh Ha  (YHKIMOHAIBHYIO aKTHBHOCTH pelenTopa M
accouuupoBatbcsi ¢ TsokecThio TeueHuss AHI'BK. OtcyrcTBHe enuHOro moaxojaa
K MPEJONEePAMOHHON MOJATOTOBKE M CTpaTU(UKAIUK PUCKA OCIOXHEHHI CHIDKAET
3¢ (PEKTUBHOCTH XUPYPTUYECKOTO JICUCHHUSI.

Heas. Ha ocHOBaHMM KOMIUJIEKCHOTO a@Hajiu3a KIMHUKOJIA00pATOPHBIX U
TeHETUYECKUX JaHHBIX pa3padoTaTh aJrOPUTM MPETONEPALMOHHOIO 00CIIeI0BaHuUs,
npodUIaKTUKA U POrHO3UpOBaHUs puckoB y nanueHToB ¢ AHI'BK.

MeToanbl HCccJeI0BaHUs: O0cnenoBaHo 60 MMaI[UEHTOB:
36 ¢ BepudpunupoBanabiM AHI'BK (II-III craquun mo ARCO) u 24 ¢ xokcapTpo3oM
Il craguu (rpynna cpaBHeHus). B ceiBOpoTke KpoBH onpenensuii yposeHb 25(OH)D
(ummyHOXUMHYecku), octeokaidsuuHa (MDA), COD, ¢ubpunoren, AYTB,
nporpoMOuH. ['eHoTunupoBanue noaumopduzma Fokl (rs2228570) rena VDR
BbINIOJTHEHO MeToAoM JTLP B peanbHOM BpemeHu. CTaTUCTUYECKUI aHaIU3 NPOBEAEH
C  UCHOJb30BaHUEM ~ KputepueB  ManHa-YutHu, 72, Kpackemna-Yomnuca,
noructuieckon perpeccuu 1 ROC-ananmsa.

Pe3yabtarsl w'ux oocys;xkaenue. Y namueHtoB ¢ AHI'BK BoisiBrieH rinyOokuit
nepunur 25(OH)D (megmana 2,75 wr/mn [IQR  1,15-4,51]) u cHmxeHHe
ocTeokajpimHa, (Menuana 1,29 ur/ mu [0,72-2,08]), 94T0 3HAYMMO OTIMYAIOCH OT
rpymmbl Kokcaptposa (p<0,05). IHoseimenue COD (>30 mm/4) ormedeHo y 71,4%
HalKWeHToB, pudbpunorena (>3,75 r/n) —y 58,3%. Pacnpenenenue renotunoB Fokl B
rpynmie AHI'BK: AA — 27,8%, AG — 47,2%, GG — 25,0%. Hocutenu renornna GG
uMmenu Haumbosiee Hu3kue ypoBHH 25(OH)D (1,91+£0,64 Hr/mMi) u ocTeoKajblIMHA
(0,75+0,32 ur/mi), a taxke mMakcumanbHbslie COD (46,2+12,5 mm/4) u pubpuHorexn
(4,18+0,61 r1/n) (p<0,05). Y mnamuentoB ¢ mnepenecénnoir COVID-19 (n=8)
¢udpunorer u COD OBUIM JOCTOBEPHO BhINIE, yeM Yy Hebosepmmx (p<0,05).
ITo naHHBIM JIOTUCTHYECKOW perpeccuu, He3aBucuMbiMU mpeaukropamu AHI'BK
suauch: 25(OH)D <10 mr/mn (OR=4,22; 95% AU 1,82-9,78), renorun GG



(OR=3,53; 95% JIA 1,31-9,51), pubpunoren >4,5 r/n (OR=2,92; 95% AU 1,19-7,16)
nu COD >40 mm/u (OR=2,44; 95% AU 1,08-5,51). Ha ux ocHOBe mocTpoeHa
muarHoctudeckas mkana (AUC=0,87; nmpu mopore >4 0a/sioB 4yBCTBUTEIHHOCTH
83,3%, cmemuduynocts 79,2%). i mpemomepanioHHON CTpaTH(UKAIMA pUCKA
OCIIO)KHEHWH pa3paboTaHa WHTErpajibHAs INKanda, BKIodaromas 7 (GakTopos
(reHoTHI GG, nedunuT BUTaAMHHa D, HU3KUI OCTCOKAaIbIHH,
runieppudbpunorenemusi, Bbicokas COD, COVID-19 B anamue3ze, mpuém
KOPTUKOCTEpOuZ0B >3 wmecsineB). CymMma OajuioB MO3BOJIAET BBIACIUTH TPYIIIbI
Huzkoro (0-2), cpemnero (3-4) u Bbicokoro (=5) pucka. IlpemsioxeHHBIH
TPEXATAIHBIN ITOPUTM (oOGcnenoBanue — cTpatu@uKaius —
npoduiakTuka / MOHUTOPHUHT) BKJIIOYaeT obOs3aTenbHOe onpexaencHue 25(OH)D,
octeokanblinHa,  QuoOpunorena, COD u renoruna  Fokl, “wa' Takxke
NEPCOHATM3UPOBAHHBIE MeEphl: KOppekiuio BuTamuHa D (mpu remotune GG
MPEANOYTUTENBHO alb(aKaIbLMI0N), AHTUKOArYJSHTHYIO MNPOPUIAKTUKY (TpU
runepudopunoreneMuu 1 / i COVID-19 — npouienne 10 4<6"He1eab) U KOHTPOJIb
s pexkTuBHOCTH yepe3 3 mecslia.

BoiBoabl. Y nmamuentoB ¢ AHI'BK BbisiBiIeH TOTaIbHBIN TSOHKENBIN AeUIIUT
BUTaMMHa D u TiIyOOKO€ YrHETeHHE KOCTEOOpa30BaHHUs, AacCOIMUPOBAHHBIC C
reHotunioM GG nomumopduszma Fokl VDR, (koTopbilli sBIseTCS MapkEpom

HEOIaronpusTHOro IIPOTHO3a. [lepenecénnas COVID-19 yCcyryosser
TUIEPKOAryJSIIMI0 W BocmajeHue. Pa3paboTaHHbIH — aJrOpuT™M  MO3BOJIAET
NepcOHU(UIUPOBATh  NPEIONEPALMOHHYIO. | TOArOTOBKY,  CHHU3UTh  PHUCK

TpOM6OTHLIeCKI/IX U KOCTHBIX OCJIO)KHEHMHU M YIIYUIIUTb HCXOOblI XHPYPIHUUCCKOI'O
JICUCHU:.
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NOAIOTOBKA YYEFHO-METOAMYECKOUM JIUTEPATYPbBI
MO HOPMAJILHOM ®U3UOJIOT'UNA

EmenbsaH4uk 0. M., 3uH4uyk B. B., basn6aTtyH O. A.

I'poonenckuti 2cocyoapcmeenHblltl MEOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

Hctopuueckn Ha Kadeape HOPMaIbHOW (U3MONOTMH CIIOXKHUIACH XOpOMIas
TpaJAMIIMS [0 U3IaHUIO JUTEepaTypbl. MHOTHE M3 MOCOOHM 1O MpockdaM eTyACHTOB
MHOTOKPAaTHO MEPEU3JABAINCH U UMEIHN CTONPOLEHTHYIO pealln3aluio Kak B KHOCKE
HAlIEr0 YHUBEPCUTETA, TAK M KHM)KHBIX Mara3uHax no Bced benapycus., B cBsizu ¢
STUM JaHHBIMH Yy4YeOHMKAMHU TIOJIb30BAIUCH CTYJEHThl HE TOJIBKO HAIIEro
YHUBEPCUTETA, HO M CTYJEHThI OUONIOTHYECKUX (haKyJIbTETOB APYEMX MEIUIMHCKUX
BY30B CTpaHbl. PyKOBOICTBO BYy30B OCYLIECTBILIO LEHTPAIU30BAHHYIO 3aKYIIKy
JAHHBIX KHUT 1J1s1 cBoux OmOmmorek. Kpome Toro, ydeOHUKY U yuebHbIe TOCcOOUs IO
HOPMAaJIbHOM (DPM3HOJIOTUM UMEIOTCS B MPOAAKE B KHIDKHBIX MarasuHax Poccuiickoii
®enepanun, TypkMeHHCTaHa, U CTYACHTHI 3TUX CTPAH TAKIKE MOJIb3YIOTCS TaHHBIMU
yueOHuKamu [1].

Hama xadeapa npu HanucaHuu yueOHBIX HOCOOMIT aKTUBHO COTPYIHUYAET C
IPYrUMU MEIUMUMHCKMMHU By3aMH, B TOM 4YHEIe M 3a mpeaeinamu PecnyOnuku
benapyce. B uacrroctu, B 2019 roay 3aBenyrommii kadenpoit 3unuyk B. B.
COBMECTHO C TpernojaBareisiMu Kadedpbl HOpMaibHOU ¢usnonoruun Poccuiickoi
®denepanyu MOATOTOBWI U u37an B.MOCKBE y4eOHHK HE TOJBKO I CTYJIEHTOB
METUIIMHCKUX By30B PecnyOnmukud bemapycs, HO u 11 ctyneHtoB Poccuiickoi
Oenepariun - 1 crpad CHIT  «®u3uosiorus  4enoBeKa», IMOJ  peaakiuei
B. M. CmupHOBa, 93TOT y4eOHHUK sBIsCTCA NPOQUIBHBIM [JII  CTY/JCHTOB
neauaTpuueckoro (GakyJabTeTa, HAIIETO YHUBEPCUTETA, TaK Kak B HEM MOAPOOHO
W3NIaraloTcs  BOMPOCHL . (u3moyiornu  A€Te  pa3auYHBIX  BO3PACTOB U
HOBOPOXIEHHBIX [2].

3a mocnenHue NATh JeT Ha Kadeape usgad psan yueoOHukos ¢ rpupom MO Pb
no aucuumuiude «HopmanbHas ¢usuonorus». B wactHoctu, B 2023 romy mis
CTYJIEHTOB <JIeU€OHOro, MEIMKO-IMarHOCTUYECKOTO MU MEIUKO-TICUXOJOTUYECKOTO
daxynpretoB ¢ rpuhom MO Pb B aByx wactsax uzman yueOHuk «HopmanbHas
(bU3HOIIOrYA», B KOTOPOM OOJIbIIIOE BHUMAHUE YJEIEHO CUCTEMATH3aLUN U3JI0KEHUS
MaTepuaita, a TaKkkKe OTPAKEHbI OCHOBHBIE JTOCTMDXKCHHS (PU3UOJIOTHYECKON HAYKH
ITOCJICAHUX JIET.

W3natensckas AesTeNbHOCTh Ha Kadenpe HOpMaIbHOW — (PU3HOIOTHH
OXBAaThIBAET BCE KIIACTEPHI YUCOHOH nesTenbHOCTH. B yacTHOCTH, Y HAC U3TAIOTCS HE
TOJIBKO yU4E€OHUKH, KOTOPBIC KACAIOTCS MPETOaBaHUs TCOPETUUCCKON YacTH HaIIeH
JTUCITUTUIMHBI, HO W TOCOOWs C H3JI0KEHHWEeM TeCTOBbIX 3amaHuil «llomroroBka k
TECTUPOBAHUIO TI0O HOpMaNbHOU Qu3nonorum» (2022 rom). B atom xe romy Obut
u3znan ¢ rpupom MO Pb «Hopmanbhas ¢dusuonorus. [lpaktukym: yued. mocoOue»



gacth 1, a B 2023 roay wacte 2. B »sToM mnocoOuu mnoapoOHO wu3Iaraercs
MPaKTUYECKasi YacTh 3aHATHSA C OMUCAHUEM JIA0OPATOPHBIX pabOT, TaKkKe B HEM
CTYIICHT JIOJDKCH BHOCUTH OOO3HAYCHMsI B CXEMBl M PUCYHKH. TakXe Ha 3aHATHU
IIOCJIE BBIMOJIHEHHSI JTA0OPATOPHBIX pPabOT B NPOTOKOJ BHOCATCS PE3YIbTaThl
BBITIOJTHEHHSI TAOOPATOPHBIX pabOT U BHIBOABI [3].

B 2022 rogy st CTyJIEHTOB MEAUKO-TICUXOJIOTHYECKOro (PaKyIbTeTa MU3aHO
nocobue ¢ rpupom MO Pb «Hopmanbnas ¢usmonorus. [Ipaktuueckue 3amaHusy.
B Pecnyonuke benapyce u crtpanax CHIT momoGHbie yuyeOHBIE mOCOOMSA HE
U3/IaBAJIMCh JIJIs TAaHHOW KaTEropuu CTYACHTOB (MaHHBIA (aKyIbTET UMEETCS TOJbKO
B HAIlleM BY3€), a UMEIOIINECS HE OTpaXkaiu CenuPuKy U 0COOCHHOCTh M3JI0KEHUS
psiza pa3AesioB JUCHUIUIMHBL. B yacTHOCTH, OONBIIMHCTBO MOCOOUI K J1a00PATOPHBIM
3aHATHSAM 10 KypCy HOPMAaJIbHOM (DU3MOJIOTUM OBbUIM pAcCUUTaHBL Ha Y4cOHYIO
nporpamMmy JiedeOHOro, MneauaTpudeckoro ¢GakyJabTETOB M HE MO3BOJLUIA Ooliee
JETaNbHO U TIIyOOKO M3y4aTh HEPBHYIO PETYJISALMIO OpraHuM3Ma 4esoBeka. B aTux
MOCOOUSIX HEAOCTAaTOYHO J1aOOpPaTOpPHBIX pPabOT MO HU3YYEHMIO » OCOOCHHOCTEH
(YHKIIMOHUPOBAHUS BET€TaTUBHOW HEPBHOM CUCTEMBI, OTPAaHHYECHO YUCIIO pabOT MO
(bU3MOIOTUH CEHCOPHBIX CHCTEM U BBICIICH HEPBHOM ACATCIABHOCTU. YUHUTHIBAS
JaHHOE OOCTOSITENECTBO, MPAKTUKYM COCTOUT W3 TPOMUIBHBIX pa3leioB: o0Imas
(bu3noNornsa UEHTPATLHOM HEPBHOM CHUCTEMBbl~HaCTHAs (PU3HOJOTHS LIEHTPAIbHOU
HEpPBHON cHUCTEMBbI, (U3UOJOTHUS BEreTaTUBHOW HEPBHON CHUCTEMBI, CEHCOPHBIX
CHUCTEM M BBICILIEH HEPBHOU AesATeNbHOCTH. Kawaplil pa3aen coaepKUT KOHTPOJIbHBIC
BOIIPOCHI U CUTYallMOHHBIE 33Ja4, COJACHCIBYIOHIME MOJTOTOBKE IO H3y4aeMOMY
Marepuaily, NpeayCMaTpUBaeT MPOBEACHUE HCCIECIOBAHUI HA YEJIOBEKE, 4YTO
MO3BOJIUT CTYJACHTAM JIy4llle OCBOUTh KIIMHUYECKUE METOJIbI, YTO OCOOECHHO Ba)KHO B
MOAroToBKE Oymymiero Bpada. YacTe pabOT MOXKET ObITh BBIMIOJIHEHA C MOMOIIBIO
CIEHHUAIbHBIX KOMIIBIOTEPHBIX MPOrpaMM, SIBJSIOMINXCS aJlbTEPHATUBON OMBITOB HA
KUBOTHBIX, 4YTO OOEeCleUMBaeT  rymMaHu3anuo ydeOHoro mpoiecca. Ilocobue
CHa0XEeHO OOJIBIINM KOJWYECTBOM PHUCYHKOB, TaOJIMIl, CXE€M, 4YTO oOOJerdaer
YCBOEHHUE M3JIaraeMoro-Marepuania, coepKalifiecs: B pyKOBOJCTBE padOThl OMUCAHBI
10 €AUHOMN CXEME.

Ha xadenpe wuzpaercs nureparypa HE TOJbBKO Ha pPYCCKOM, HO W Ha
aHTTIUIICKOM si3bIKEe T (hakynbTeTa WHOCTpaHHBIX ydammuxca. B 2020 romy s
naHHOrO (haKynbTeTa u3gaH yuyeOHuK “Normal physiology: textbook for International
Students~~of Higher Education Institutions on Specialty "General Medicine"
(in‘English)”. Taxxe Ha aHriamMiickoM si3pike B 2022 roay M3naHo y4ueOHOE mocoOue
JUTsl MHOCTpaHHBIX CcTyAeHTOB ¢ rpudpom MO Pb «IIpakTrikym 1mo HOpMajabHOM
¢dusnonorun = Practical Workbook of Normal Physiology».

Takum oOpa3oM, Bcs JuTepaTypa, wu3AaBaeMas Ha Hameld Kadenpe
CIEIUAIU3UPOBAHA U MOATOTOBJIEHA B COOTBETCTBHM C JEHCTBYIOUIMMHU TUIIOBBIMU
nporpaMmamMu 1o gucuuiuiuHe «HopmanbHas (U3HMONOTUS», YTBEPKICHHBIMU
M3 Pb mist paznuusbix (akyiabTeToB. B HEll ydTeHbl OCOOCHHOCTH MPEMNoIaBaHUs
JUCIUIUIMHBL U YTIIyOJIGHHO W3JIaraloTcs BCe paszielibl AUCHMIUIMHBL. Kpome TorO,
MHOTHE W3JIaHUsI PACCUMTaHbl B 3HAYUTENIBHOW CTENEHU Ha CaMOCTOSTEIhLHOE



OCBOCHHME MpEIMETa, 0COOEHHO CTYJCHTAaMHU-3a09YHUKAMH MEIHKO-THarHOCTHYECKOTO
(dakynpTeTa, TOITOMY B HUX M3JIAraeTCs HE TOJIBKO TEOPETHUECKH MaTepual, HO U
TECTOBBIC BOIPOCHI, CUTYAIIMOHHBIE OPUTHHAJIBHBIC 3adadd IS OoJiee TIIyOOKOTo
3aKPETUICHHs YCBOSIEMOT'O MaTepuasia, METOAUKa MPOBEACHMS JIa0OPAaTOPHBIX padoT,
9TO 00€CIEeUYrnBAaET BO3MOYKHOCTh CAMOKOHTPOJISI TMOATOTOBKH YYAIIUXCS, a TaKKe
ITO3BOJISIET OCBOUTH METOAbI KIIMHUYECKUX UCCIICIOBAHNM.

Muorue mocoOusi TPEanoyaraloT IMUPOKOE HCIOIb30BAHUE HMHTEPHET-
TEXHOJIOTHMA TIPH OBJAJCHUM IPEAMETOM, a HMMCHHO, TPOBEJICHHUE TECTHPOBAHUS
yepe3 YHHUBEPCUTETCKYIO WeD-cTpaHuily, mpocMOTp TeMaTHYECKUX BHACO(QHIBMOB,
BBITIOJIHEHHE JIA0OPATOPHBIX padOT, KOTOPHIC HAXOAATCS B CBOOOIHOM: JIOCTYIIC.
Taxoke maroTcs CCHUIKM Ha UCMOJIb30BAHUE MporpamM, npeaoctaBieHHbIx InterNICH,
aHUMAIIMOHHBIX IPOrpaMM pa3jMYHBIX ydeOHBIX 3aBefcHuit; University of
Strathclyde, North Carolina State University, bBenocTokckoii MeIUITHHCKOM
aKaJIEMHUH.

BaxxHoe BHUMaHHWE yAENACTCSA OTHUYCCKUM  aCHEKTaM . IIPEToIaBaHMs
(U3HOTOTHYECKON TUCITUTUIMHBL. BO BCeX M3MaHHBIX MPAKTHKYMaX MPEIToaracTcs
MIPOBOJIUTh BUPTYaJIbHBIE (PU3HOJIOTHICCKAE DKCIICPUMEHTHI . 110 OOJBITHHCTBY
pasnenoB (U3MOJOTHH, BBIICPKUBACTCS ONTHMAILHOE COOTHOIICHHUE MEXKITY
TPaJAUIIMOHHBIMA KJIACCHYECKHMH TPUEMaMH«~H ( COBPEMCHHBIMU TEXHOJOTHUSIMHU
oOydeHHs, TyMaHW3alMs TIpolecca MpenojaaBaHus,, 9YTO OCOOCHHO BaXXHO B
MOATOTOBKE Oynymiero Bpada. Bce maGopatopHbie pabOThl C  ydacTHEM
AKCIIEPUMEHTAJIbHBIX KHUBOTHBIX U JOOPOBOJIBIICBE COTJIACOBBIBAIOTCS C KOMHTETOM
110 OMOMEIUITMHCKOM STHKE.

Ha ocHOBe akTMBHOW HM31aTEIbCKON JACATEILHOCTU COTPYAHUKAMHU Kadeapbl
HOpMaJbHON (HU3MOJIOTHM HAIEro  yHHUBEpCHTETa OBUIM CO3JaHBI  Yy4eOHO-
METOJINYECKUE KOMIUICKCHI ISl BCeX.(haKyJbTETOB, TaK KaK OTACIbHBIC IOCOOUS
W3/IaBAIACH IS PA3INYHBIX. (DAKYJIBTETOB C YUETOM CHENU(UKU MPErogaBaHus 1o
onpenenEHHBIM CIEIUAIBHOCTIM. Y 4eOHO-METOIUIECKNE KOMIUICKCHI, YICOHUKU H
MOCOOWs TIPECTaBIISIOT, HECOMHEHHBI HMHTEpEC I CTYISHTOB, TaK Kak OyayT
CIOCOOCTBOBAaTh YCBOGHHMIO TaKOW CIIOXKHOW AUCHUIUIMHBI, Kak HOpMajbHas
¢dusmosorus, a/ TakkEe obecmedaT BBIPAOOTKY YMEHHH Il CHCTEMaTH3aIl|H
M3YUYEHHOTO YMeOHOTO MaTepuala, v, B MOCASAYIOIIEM, aKTyaTu3aliy 3HaHUH.
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BJIUAHUE XPOHOTHUIIA HA APTEPUAJIBHOE JTAB/IEHUNE
U BETETATUBHYIO PEI'VJIALIUIO CEPAEYHO-COCYANCTOM
CUCTEMBI Y CTYAEHTOB ME/IMIITUHEKOI'O
YHUBEPCUTETA

Kaanosuu JI. 3., IyH Kyns, OpexoB C. /., ban6aryH O. A.

I'poonenckuti 2cocyoapcmeenHblll MEOUYUHCKULLYHUBEPCUMEm
I'poono, benapycs

BBenenne. BeieacTBue Toro, 4To XpOHOTHUIT ONpeEseTcsl O0JIbIION Tpynnoit
renoB (PER1, PER2, ARNTL (BMALL1), ARNTL2 (BMAL2), CRY1, CRY2, CK1 u
ap.), cleayeT OXuJaTb Hajdu4uus. | MHOTOUMCIEHHBIX CBSI3€W C JpyrUMHU
HEeNpo(U3H0IOrHYeCKUMU napameTpaMm (puznueckoit AKTUBHOCTBIO,
OMOIIMOHATPHBIMUA PEAKIUSIMH, CEHCOPHBIMM TpeamouTeHusMu u 1. 1.) [1, 2].
OcoOblif HMHTEpeC MNpeACTaB/ET WU3yHEeHUE BIMSHUS XPOHOTHIA HA CEPACYHO-
COCYJMCTYI0 CHCTEMY Y CTYIEHTOB By30B. OOydeHHe B MEAMIMHCKOM BY3€
COTIPSI’KEHO ¢ MHTEHCHUBHBIMH a[alTallMOHHBIMU MPOLIECCAMHU, CIIOCOOHBIMU BBI3BATh
HEeXeaTelIbHbIe U3MEHEHUS, B (O yHKIIMOHUPOBAHUM CepAlLla U KPOBEHOCHBIX COCY/I0B
[3]. AKTyanbHOCTh HCCIIEOBAHUSA TaKXKe o0ycIoBIIeHa IUPOKOMN
pPacnpoCTPaHEHHOCTHIO ~KapIMOBACKYJSIPHBIX 3a00J€BaHUN, 3aHUMAIOLIUX TEPBOE
MECTO B CTPYKTYPE . MHUpPOBOM cMepTHOCTH [4, C. 2]. AKTyaJbHOCTb HW3Yy4YCHUS
BIIMSIHUS XPOHOTHNA HAa apTEepHAIbHOE JJABJICHHE W BETE€TaTUBHYIO PETYIISLUIO
CEPlIEYHO-COCYANCTOM CHUCTEMBl y CTYJCHTOB OOYCIIOBJIEHA TaK)XE OTCYTCTBUEM
OOMIENPUHATHIX NPEJCTABICHUH O pOJU IHUPKAJUAHHBIX PUTMOB B PETYJISALUU
paboThl cep/la, TOHyca COCYIOB U COCTOSTHUSI BET€TaTUBHOMN PEryJsiiuu CepJedHO-
COCYIUCTON CUCTEMBI.

Henab. W3yunTh pa3nuuus TEeMOJMHAMUYECKHUX I1apaMETpOB U TOHYca
BEreTATUBHOM HEPBHOM CHUCTEMbl y O€IOPYCCKMX W HMHOCTPAHHBIX CTYICHTOB
BTOPOro Kypca I'pOJHEHCKOro rocyAapCTBEHHOTO MEIMLMHCKOTO YHUBEPCUTETA C
Pa3TMYHBIMU XPOHOTUIIAMHU.

Metoabl uccienoBanms. B vcciietoBaHNM NPUHSAIN y4yacTue 228 CTyJIEHTOB
BTOporo kypca I'pI'MYV (169 neByuiek u 59 roHomieit) B Bo3pacte ot 17 no 24 ner.



I'pynmmy Oenmopycckux CTyaeHTOB coctaBuiau 127 uenoBek (107 ngeBymiek wu
20 ronomeit). I'pynma wuHOCTpaHHBIX CTyAeHTOB HacuuThiBasia 101 uenoBeka
(62 neymikrr u 39 roHoOmIeH). B 4HCIO WHOCTpAaHHBIX CTYACHTOB BXOIHIIH
npencrasurenu  Ulpu-Jlanku, WMuaum, Hurepum w ManpauBCKUX OCTPOBOB.
YUuThIBAIM  KOJMYECTBEHHBIE  AHTPOIIOMETPUYECKUE  MOKa3aTeaud  Ka)aoro
y4acTHHKA. XPOHOTHUI OIEHUBAJICS C MOMOIIbIO onpocHuka XopHa-OctOepra s
ONPEAECITICHNS CKJIOHHOCTH K YTPEHHEW WJIM BEUEPHEW aKTUBHOCTH. JJIsi BBISBIICHUS
[UPKAIHBIX PUTMOB Y HHOCTPAHHBIX CTYJICHTOB HCIIOJIb30BAJICS KIACCUUCCKUN
BapuaHT omnpocHuka XopHa-Octbepra (1976 r.), cocrosumii u3 19 Bompocos
Ha aHTJIMHACKOM s3bike. [Ipu oOcnenoBaHuu OENOPYCCKUX CTYACHTOB MPUMEHSIICS
aHajoruyHsld TecT U3 19 BompocoB B monudukanuu C. U. Crenanooit (1986 r.),
OPOLIEAINNA CTaHIAPTU3ALMI0 M BaJIWAAMIO HA PYCCKOS3BIYHOM. BHIOOPKE.
Omnpenensnmu YCC, cucronmyeckoe, IUACTOIUYECKOE apTepualibHOE HaBICHUE WU
paccunTbiBasii BeretatuBHbIN nnaekc M. Kepno (BUK). Bee namepenus npooauiu
B yrpeHHue 4dacel (¢ 8:00 mo 10:00). BbiGop yTpeHHEro BpeMEHW. M MPOBEICHUE
M3MEPEHU HATOIIAK MO3BOJIWIM CTaHAAPTU3UPOBATE Mpoueaypy. Pe3ynbTaTsl
obpabateiBanrch mpu momotnu nmporpamMmbl STATISTICA. Vcnosib30Banmu paHTOBBIN
ko3 dunreHT koppessiiuu Crnupmena () u U-kputepuit Manna-YutHu. Pe3ynbrarsl
MPECTaBIICHBI B BUE MeUaHbI, 25-10 u 75-r0 mpoteHTuien: Mdn (P25%o-75%o).

PesyabTarel M ux o0cy:xkaeHue. PacmpenesncHue XpOHOTHIIOB Cpeau
MHOCTPAHHBIX CTYJACHTOB CTATUCTUYECKA 3HAYUMO OTIMYAJIOCh OT TaKOBOIO
y 0elOpyCCKHUX CTYACHTOB. B rpymnmne MHOCTPaHHBIX CTYAEHTOB ObUIO OOJIbIIE JIUI] C
yTpeHHuM tunoM — 18% (n=18) (p>0,05), 3HaunTensHO MeHbIIIe — ¢ BeuepHuM (25%,
n=25; p<0,001) u Gomnbiie — ¢ apuT™MUIHbIM THIIOM (57%, N=58; p<0,05). Cnenyer
OTMETUTh, YTO CPEAU MHOCTPAHHBIX CTYACHTOB JOJISI JIUI C BEYEPHUM XPOHOTUIIOM
obma Ha 61% nHmwke (p=0,006). Bo3MoKHBIM OOBSICHEHHEM 3THUX Pa3IUUUN MOKET
CIIy’KUTb TOT (paKT, YTO HACEJICHUE CTPaH C XKAPKUM KJIMMATOM, KaK MpaBuiIo, OoJee
aKTUBHO B TMEpBOM TMOJOBUHE AHS. BaxHOocTh reorpaduueckoro moJIOKEHUS U
KJIMMAaTa B pacnpeeieHnin XpOHOTUIIOB OTMEUYAETCA U JAPYTHUMH HCCIEAOBATEIIIMU
[5,c. 99].

Y 6enopyeckux. cryaerToB yrperrero tumna B 08:00-10:00 muacTommyeckoe
nasnenue: 70460-76] mwm pt. cT. 1 BUK: 10,8 [5,41-27,66] 10CTOBEPHO OTIIMYAIHCH
Mo cpaBHEHUIO0 ¢ BedepHuMm TtumoM: 80 [70-80] MM prt. ct., p=0,032 u -2,56
[-13,3-11,98], p=0,004, cooTBeTCTBEHHO. Y HWHOCTPAHHBIX CTYJICHTOB B YTPECHHHEC
Yackl. OTMEYaNach AHAJIOTMYHAsl TEHJEHIUS C HECKOJbKO MEHBIIEH aMIUIUTYAO0U
konebanuit. UCC B mokoe y MHOCTPAHHBIX CTYACHTOB Oblia HUXke: 72 (68-79) mo
cpaBHEHHIO ¢ Oenopycckumu cryaeHtamu: 77 (72-84), p<0,05. ¥V 0Oemopycckux
ctynentoB yrpennero tuna YCC: 80 [74-88] Obuia BhINNIE, YeM B TPYyMIE BEYCPHETO
tuna: 75 [70-80], p<0,05. 3uaummbie pasmuuus 1o nokazarearo YCC Obuu
BBISIBJICHBI MEXJAy TpylnaMud yTpeHHero Tumna y Oenopycckux: 80 [74-88] u
WHOCTPaHHBIX cTyneHToB: 72 [68-78], p=0,029.

B o0eux cpaBHuBaembIx rpynmnax 1o nokazateno BUK mnpeobnanamu
HOPMOTOHMKU. Y Oenopycckux crylaeHToB 3Hauenue BUK cocraBuno 4,76



(-6,67-12,5), y unoctpanubix crymeHtoB — 0 (-7,69-11,39). Jlns pycCKOSI3bIUHBIX
CTYJIEHTOB YTPEHHETO TUIa ObUIO XapaKTEPHO MOBBIIMIEHNE TOHYCa CUMIATHUECKOTO
oTnena u mnojoxutenbHbie 3HaueHuss BUK: 10,8 (5,41-27,66), p=0,008. Beuepuuii
XPOHOTHUII KaK y WHOCTPAHHBIX, TaK U y OCIOPYCCKUX CTYJIEHTOB aCCOIMUPOBAIICS C
MOBBIICHUEM  TOHYCa [apacUMIIATUYECKOTO  OTAeNa U OTPHUIATeIbHBIMU
3HaueHussMu BUK.

VY Oenopycckux roHome aputMuyHoro tuna YCC Oblia CyleCTBEHHO BbILIE:
86 (66-90) mo cpaBHEHHIO C aHAJOTHYHOM TIPYIMIOH HWHOCTPAHHBIX FOHOMICH:
72 (70-82), p<0,01. V oenopycckux cryneHTok yTpeHHero tuna YCC Obuia BbIiIe:
80 (74-88) mo cpaBHEHUWIO C TpEACTaBUTCIbHUIIAMH apuUTMUYIHOTO (78([72-84]) n
BeuepHero (75 [70-80]) tunoB. Menuana unnekca BUK y Genopycckux. AeByHICK
yTpeHHero tumna coctaBisia 12,50 (6,67-27,66), apurMudHOro Tuma — 3,47
(-2,56-12,50) (p<0,01), Beuepnero tuma - 3,85 (-8,11-19,54). (p<0,01).
VY Genopycckux AEBYIIEK YTPEHHETO THUMAa HE ObLJIO BBISBJICHO JIMI] C BarOTOHUEH
(0%), Torma kak B Trpynmne apUTMHYHOTO TUNA WX JA0JsS ‘coctaBmina 10%, a
BeuepHero — 23%. Mennana IuacTOIMYECKOTO JABJICHHS Y MHOCTPAHHBIX JIEBYIIECK
BedyepHero xpoHoruna: 70 (67-77) MM pT. CT. 3HAUUMO OTJINYANIOCh OT MOKa3aTelen
rpymisl aputMugHoro tuna: 72,5 (70-80), (p=0,048). Cpemy MHOCTpaHHBIX JICBYIIICK
YTPEHHEro TUIa BaroTOHUKU COCTAaBIsLTN 15%y alB Tpymie apuTMHUYHOTO THUIA —
mumib - 3%  (p<0,05). Cucronudeckoe AaBiIEHHUE .y WMHOCTPAHHBIX IOHOMIEH
aputMuyHOro tuma: 122 [120-125 MM pT. CT. 3HAUUMO OTIMYAIOCh OT MOKa3aTeseu
CTYJIEHTOB BeuepHero tuna: 125 [125-134] mm pr. eT., p=0,031.

BoiBoabl.  [IpoBeneHHoe — uCcilI€moBaHWME  MOATBEPXKAAET  BIMSIHUE
CPEIHECYTOUYHON  TemmepaTypbl _B. MECT€ IOCTOSIHHOIO IPOXKMBaHUS  Ha
dbopMHUpOBaHNUE MHUPKAJAHBIX PUTMOB. ¥ HHOCTPAHHBIX CTYACHTOB BTOPOTO Kypca
MEIUIMHCKOTO yHHMBEpCUTETa HAOIIOAANCs BBIPAKEHHBI CIOBUT B CTOPOHY
YTPEHHET0 U apUTMUYHOTO TUTIOB: B yTpeHHue yackl y 6eI0pyCCKIX M MHOCTPAHHBIX
CTYJICHTOB YTPEHHETO XpOHOTHIA HaOmrojaroTcsi O6ojiee Bbicokue 3HadeHus YCC u
BUK no cpaBHEHMIO~¢, BEYEPHUM THUIIOM. Y TIPEACTABUTENIEN YTPEHHETO THIA
oTMeuaeTcsi 0oJiee BRIPAKEHHAsI PEAKIUs aKTHBAIMHM B YTPEHHHUE YaChl, TOTAA KaK Y
BEUEpHEr0 THUNA B Hayajge y4eOHOTO [HS BBISBISIOTCS NPU3HAKK HapyIICHUS
PETYNSAIMA  CePAEYHO-COCYANCTON CHCTEMBbI (MOBBIMICHUE CHCTOJIMYECKOTO H
JIUACTOJIMYECKOro, JaBiaeHus: Ha ¢poHe cHmkeHuss YCC u BaroTOHMYECKON peakiun).
BrisBiieHBI), CTAaTUCTUYECKH 3HAYUMBbIE TEHJACPHbIE W OTHUYECKHE PA3THUUS
nokasateseil cepieyHO-COCYAUCTON CUCTEMbI U BET€TaTUBHOIO TOHYCA Y CTYJEHTOB
BTOPOTO Kypca C pa3HbIMM XpOHOTUIAMHU. [lojydeHHbIE HKCIIEPUMEHTABHBIC
JAHHBIE TIO3BOJISIIOT Oosiee 3(PGEKTHBHO TPOBOIUTH MPOPUIAKTUKY 3a00JI€BaAHUIA
CUCTEeMbI KpOBOOOpAILIEHHUS Y CTYIEHTOB C Pa3IMYHbIMH XPOHOTUIIAMHU.
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HATO®U3NOJNOI'MYECKHUE OCHOBBI CTA/IMPOBARUSA
IJTAYKOMbI: ObOCHOBAHUE IPUMEHEHUAMAIIMTHHOI'O
OBYYEHUSA

KaaunnunuyeHko A. B., Kauan T. B.

benopycckuii 2ocyoapcmeennvlii MeOuyuHcKuil yHugepcumem
Munck, benapyco

Beenenue. [lepBuunas otkpeiToyroibHas riaaykoma (IIOVYIY) — xponunueckoe
HEWpOJIereHEPATUBHOE 3a00JIEBaHUE, B OCHOBE KOTOPOIO JIEKUT MPOrpECCUpPYIOIas
ru0esib TaHTJIMO3HBIX KJIETOK ceTyaTKU. KiltoueBbIM MaTOreHETUYECKUM MEXaHU3MOM
CUMTAETCS] AaKCOHOIATHUs, pPa3BUBAIOMIASCSH BCIEACTBHE KOMILUIEKCa (DAKTOPOB:
MEXaHMYECKOTO  (TOBBIIICHUE » BHYTPUIJIA3HOTO JaBjieHus ¢ Jedopmaimeit
peméTyaToi MIaCTUHKU CKIIEPbl), COCYIUCTOTO (MIIEMHUS B 30HE JUCKA 3PUTEIBHOTO
HEpBa) U HEHPOBOCTIATUTENBHOTO (aKTUBALMsl MHUKpPOTJIMU, OKUCIUTEIbHBINA CTpecc,
rJyTaMarHas AKCAUTOTOKCUYHOCTD) [1,2]. Baxno OTMETHUTB, 4TO
naTo(pU3NOJOTUUECKHE |~ «M3MEHEHUSI  ONEPEKaloT  KIMHUYECKUE  TPOSIBICHUS:
CHW)KEHHE  aKCOIUIa3MaTMYECKOTO  TPaHCIIOPTa, pPETporpagHas JAereHepanus
HEHPOHOB U PEMOJIETUPOBAHNE BHEKJIETOUYHOTO MATPUKCA MPOUCXOAAT 3aJ0JT0 A0
MOSIBJICHUSI JIEPEKTOB MMOJsl 3pEHUs], YTO O0YCIOBIMBAET HEOOXOJUMOCTH TOYHOTO
craaupoBanus. OJIHAKO TPaJWLUMOHHBIA MOJAXO0J CYOBEKTHBEH: MEXIKCIIEPTHOE
COrJIacUe JIpH OLIEHKE JMCKA 3PUTEIBLHOTO HEpPBa BAPBUPYETCS OT YMEPEHHOrO J10
HU3Koro (k.= 0,34-0,68) [3], a B Bompocax HampaBJICHUsI K CIELHAIUCTY HKCIEPTHI
cxofarcss Jyumb B 60% ciayudaeB [4]. YuuthiBas 1aTo(U3UOJIOTHYECKYIO
reTepPOreHHOCTh 3a00JIeBaHUSI U CYOBEKTUBHOCTh HWHTEPHPETALUU, aAKTyaJlbHA
pa3paboTka OOBEKTHBHBIX aBTOMATU3UPOBAHHBIX HWHCTPYMEHTOB, CIIOCOOHBIX
MHTErPUPOBATH MYJIbTUMO/IAJIbHBIE JAHHBIE 111 TOUHOTO CTAAUPOBAHHUS [5].

Leab. OG0ocHOBaTh MNPUMEHEHHE METOJOB MAIIMHHOIO OOy4YeHHs Jis
knaccudukanuu craguit [IOYDT Ha ocHOBe TATOPU3MOIOTHYECKH 3HAYUMBIX
[apaMeTPOB U OMHUCATh METOIOJIOTHIO TOCTPOEHUS MOJEIIN.



Metoasl ucciaenoBanus. [IpoBei€H peTpOCIEKTUBHBIA aHAIN3 KIMHUYECKUX
naHHBIX 63 T1ma3 46 manueHToB ¢ BepubuIUpoBaHHBIM guarHozom [1OVT,
HaOmomaBmmxcss B Y3  «3-1 TOpoJCKas KIWMHWYECKass OONbHHUIIA WMEHH
E. B. KnymoBa». Kputepuu BKIIOUEHHUS: HaJIMYME€ TMOJHOrO OOCIEIOBaHMS
(anamHecTHueckue naHHble, ToHoMeTpus, nepumetpus, OKT), kauecTBo Tomorpamm
¢ cuioit curHana >30 en. Kpurepuu uckiroueHus: nuabeThyeckas pETUHOIATHS,
BO3pAacCTHasl MAKYJIApHas JIET€HEPALMS], MUONHS U TUIIEPMETPOIHS BBICOKOM CTEIEHH.
Pacnipenenenue no cragusm (kinaccudukanus A.I1. Hecteposa): I ctagus — 33 1iasa,
I — 19, Il — 11. Ucxomnas 6a3za nmaHHBIX cojepkajia 49 nmepeMeHHBIX, IMOCe
npenoopaboTku — 53 YHMCIOBBIX MpHU3HaKa (JAeMorpapuyeckue, TOHOMETPUUYECKUE,
nepumetpuueckue, OKT-nmapametpsr). [Iponycku 3aMenieHbl CpeTHUMU 3HAUCHUSIMU,
KaTeropuasabHbIe MPU3HAKU 3aKOIMPOBAHBI, YU CJICHHBIS TIEPEMCHHBIC
cTaHAapTu3upoBanbl. CTaTUCTHYECKUMU aHanmu3 Biarodan TeeT [lamupo-Yuiika,
kputepuil Kpackena-Yomnuca u koppeasauuoHHbIi ananu3 [Tupcona. [{aHHbie Obuin
pazaenensl Ha oOyuwaromyr (80%, n=50) u TtectoByro (20%, n=13) BbIOOpKHU.
JUist Knaccu(puKaly UCOIb30BAHBl YETHIPE AITOPUTMA: JIOTUCTUYECKAS] pErpecCHs,
SVM c¢ RBF-sapom, XGBoost 1 Random Forest. Ins Random Forest mpoBenén
nofaoop runepnapamerpoB Metrogom (GridSearchCV ¢ otOOpoM onTUMaIbHBIX
3HAYCHUM: n_estimators=100, max_depth=10, min_samples_split=10,
min_samples_leaf=1. Briunuciaenus BoinonHeHsl‘B cpeae Python ¢ ncnonaszoBanuem
oubnuotek pandas, scikit-learn, xgboost, matplotlib u seaborn.

Pesynbrarel M ux oOcy:kneHue. KoppelsilIMOHHBIM  aHali3  BBIABUII
HauOOJBIIYI0 CBS3b CO CTagueill _3a00jeBaHUsl Uil CPEAHEr0 OTKIOHEHUS
(MD, r=0,82), cexTopalbHbIX MNepuMeTpuueckux mnoporo (r=0,65-0,78), a Taxxe
OKT-mapameTpoB B HIDKHUX | M TeMIOpalbHbIX cekrtopax (r=0,63-0,70).
C naTou3UOJOTUYECKOW  TOYKM w.3PE€HUSI 3TO  OOBSCHSETCS  CEJIEKTHUBHOU
YS3BUMOCTBIO aKCOHOB B HUKHE-BUCOYHOM CEKTOpPE TUCKA 3PUTENILHOIO HEpBa, /e
pemi€Tyaras IUTACTHMHKA. MMEET HAaMMEHbIIME pa3Mepbl MOp W HauOoJbliee
MEXaHMYECKOE HamnpspkeHue Ipu nosbiieHnn BI'JI. VMeHHO 31ech NEpBUYHO
HapyILIAeTCs AaKCOIUIa3MAaTMYECKU TPAHCIOPT, 3allycKaeTcd Kackaja TIiyTamar-
OMOCPEI0BAHHOW AKCAUTOTOKCUYHOCTH U OKUCIUTEIBHOTO CTPECCA, YTO KIMHUYECKU
MaHudecTupyer Kak. uctoHdyeHue RNFL B TemMmopanbHO-HUKHEM CEKTOpE H
camxenue GCL B HmwxkHeMm cektope. llepumerpuueckue uzmenenus (MD, PSD)
OTpaXaloT » BTOPUUHYIO JUCPYHKIHMIO HEHpOHOB Oo0Jjiee BBICOKOIO MOpSAJIKA —
HapyLICHME | KOPTUKAIbHOU 00pabOTKM curHaimoB. Takum oOpa3oMm, BBIOpaHHBIC
[IPU3HAKK OTpaXkarOT IOCJIEJOBATEIbHBIE JTallbl MAaTOreHe3a: OT JIOKAIBHOIO
aKCOHAJIbHOTO TMOBPEKIEHUSI O TE€HEPAIU30BAHHON JTUCHYHKIUHU 3pUTEIHHOIO
aHajam3aTopa.

TodHOCTH BCEX MOJICIIEH HA TECTOBOM BRIOOpKE cocTaBmiia oT 84,6% mo 92,3%.
Haunyumuii  pesynpraT mnoka3zan Random Forest ¢ onTtuMusupoBaHHBIMU
runeprnapaMmerpamu (Kpocc-BaliuaaudoHHass To4HOCTh — 82,0%+6,7%). Matpuia
OIMOOK MPOJEMOHCTPHUPOBAJAa BBHICOKYIO cHelU(PUYHOCTh: Bce 7 Tia3 ¢ | cramueit
KiaccuuipoBanbl BepHo, 3 u3 4 tna3 co Il cragumeir — BepHO, o0a riaza c



Il craaueit pacno3nansl 6e301004HO. O1IeHKa BaXXHOCTH MTPU3HAKOB IMOKa3aJia, 4To
HanOoJIbIIIee BIUSHUE HA PEIICHUE MOJIenu oka3biBatoT MD, Bo3pact, PSD, Tonmuna
RNFL B TeMnopaibHO-HUXKHEM cekTope, ToiamnHaa GCL B HIJKHEM CEKTOpE, a TaKKe
CEKTOpaJIbHbIE  MEPUMETPUYECKHE  TOPOTH.  BEISBICHHBIE  3aKOHOMEPHOCTH
MOJITHOCTBIO  COOTBETCTBYIOT HW3BECTHBIM MATO(MU3UOIOTHUSCKIM MEXaHH3MaM
[JIAYyKOMBl — TIEPBUYHOMY TMOPAKEHUID AKCOHOB B HIDKHEM U TEMIIOPaJIbHOM
CEKTOpax C TMOCIEAYIOIUMH XapaKTEPHbIMU MEPUMETPUYECKUMU H3MEHEHUSIMHU.
BaxHO OTMETHUTB, YTO MOJIENIb BBIAECISAET KAaK PAHHUE CTPYKTYpPHbIE W3MEHEHUS
(uctonuenue RNFL u GCL), tak u ¢yskiuonansueie Hapymenus (MD, PSD,
MOPOTH), YTO OTPAKAET HEPA3PHIBHOCTH MATO(U3UOIOTUUECKUX TTPOLIECCOB:

Ha ocHoBe miectu Haubosiee 3HauMMBbIX mpu3zHakoB (MD, Bospact, PSD,
sup 90°, Tommumua RNFL B TtemmnopanbHO-HMXKHEM cekTope, TomimHa GCL B
HIKHEM ceKTope; puc. 1) oOydyena ynpoménnas moaens Random Forest. TounocTs
YIPOIIEHHON Moxaenn cocraBuna 92.3%, 4yro HE yCTymaeT IOJHOW MOJEIN.
C matopu3noIOTMYEeCKON TOUKU 3pPEHHUS, 3TU WIECTh MapaMeTPOB OTPAKAIOT BCE
KJIFOUEBBIE ATalbl [NIAYKOMAaTO3HOM omnTUKomatuu: mexanudeckuil gpaxkrop (RNFL),
HeliponaneHyto gereHepanuio (GCL), dyHkuumonansHble Hapyienus (MD, PSD,
MIOPOTH) U BO3PACTHOM (PAKTOP KaK MOKa3aTeIb KYMYJSITUBHOTO PUCKA.

MD ACKI

sup 90°

PSD

BospacTt

CHBC 6 TeMn HWX

GCL 5 Hmx

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
BakHOCTb

Pucynok 1 - Illects HanboJiee 3HAYMMBIX NPU3HAKOB IS cTagupoBanusa [1OYTD

BeiBoabl. Pazpaborannas wmoxenpr Random Forest Ha ocHoBe 1miecTu
maTOGU3MOIOTUYECKA OOOCHOBAHHBIX MPU3HAKOB JocTuria touyHoctu 92,3% mnpu
cragripoBanuu [IOVYT. JlaHHBIH TOAXOA TMO3BOJIAET OOBEKTUBU3UPOBATH OIECHKY
cTaauu 3a00JIeBaHUs,, MUHUMHU3UPOBATh BIUSHUE CyOBEKTHUBHOTO (haKTOpa M MOXKET
OBITh PEKOMEHOBAH I CO3JIaHUS KIWHUYECKOTO KajbKylsaropa. [IpemnoxeHHas
METOJIOJIOTHSI CO3Ja€T OCHOBY JJI TOCJIEAYIOIIETO MOJIETUPOBAHUS U pa3pabOTKU
KIMHUYECKU TPUMEHUMOTO HWHCTPYMEHTA TOMJCPKKH TPUHATHS  PEIICHUM,
UHTETPUPYIOLIETO MaTOPU3NOIOTUUECKIE U KIMHUYECKHUE TaHHbBIE.
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BJIMAHUE 72-HACOBOI'O PASHOY POBHREBOI'O
OBTYPAIIMOHHOTI'O XOJIECTA3A HA CEKPELINTIO KUCJIBIX
MYKOITIOJIMCAXAPUTOB bBOKAJMOBM/IHBIMHAU KIIETKAMHA

BOPCHUH U KPUIIT 12-EPCTHONKUIIKHA KPBIC

Kuswkesuu Jl. C., Konbinkui A. By, AHApeeB B. I1. Ipuuun, O. A.,
Amopymkesud 10. T, JleBs Q. ., Knswkesuu H. J1., ’Kyk A. A,
Jlemko B. AT HInanoBckum A. C.

I'poonenckuti cocydapcmeennuli MeOUYUHCKULL YHUBEepCUmem
Fpoono, benapyco

BBenenne. MylHaM, ceKpeTupyeMbIM OOKaJOBHIHBIMHM KJIETKaMH BOPCHUH U
KPUNT CJIM3UCTOMN.. O00JIQUYKH KHUIIEUYHUKA, MPHUHAJICKUT Ba)KHEHIIas pojb B
o0ecre4eHn pPE3UCTEHTHOCTH MHTECTUHAIBHOTO Oapbepa, MPUYEM TUI MYILIHHA
cnelu(pUUeH U, OHPEACNseTCS XapakTepoM KIETOYHOTO (PEHOTUIA SIUTENTUs
KHIIeyHuKa [1], a M3MEeHeHHe CeKpeluu TOrO WIM JAPYroro THMAa MYLMHA SBISETCS
BEIyIIUM (PAKTOPOM B Pa3BUTHH MMATOJIOTUH [2].

HeJin. N3yunth BJIUSIHUE 72-4acoBOrO Pa3HOYpPOBHEBOI'O
BKCHEPUMEHTAJIBLHOTO OOTYpallMOHHOIO XOJIECTa3a Ha CEKPELUUI0 CHUAJOMYLIMHOB
OOKaOBUIHBIMH KJIETKAMH CITU3UCTON 000I04KH 12-TIepCTHON KUIITKU KPBIC.

Metoabl wucciaegoBanmsi. lccienoBaHue nTPOBEAEHO B COOTBETCTBUU
C NpUHLMIAaMU OMOATUKH U TpeboBaHusMu upexktuBbl EBponeiickoro IlapnamenTa
u Cosetra EC Ne 2010/63/EU ot 22.09.2010 o 3amuTte >XKMBOTHBIX, UCITOJIB3YIOIIUXCS
it HayuHbix  mened  [3]. OcobenHoctd  Tomnorpado-aHaTOMUYECKUX
B3aMMOOTHOIIICHUH y KpbIc 00mIero »xemanoro mporoka (OXKII) u mankpeaTnueckux
IIPOTOKOB  IO3BOJIMJIA  CO3JaTh HWHHOBALMOHHBIE MOJEIM Pa3HOYPOBHEBOIO



OOTYpallMOHHOTO XOJecTa3a. 3aJeHCTBOBAHHBIX B JKcIepuMeHTe 37 KpbIC-CaMIOB
Maccor 250+50 rp. paszmenwsii Ha 4YEThIpe TpPyNnbl. Y OMNBITHBIX JKUBOTHBIX
1-i1 (n=10), 2-& (N=10) u 3-i (N=7) rpynn mox 3PUPHBEIM HAPKO30M IPOU3BOIMIIN
MOCIIOMHBIN pa3pe3 nepeHel OPIOUIHON CTEHKU 10 OeI0il IMHUY JKUBOTA, U3BJICKAIN
OpbpDKelKy 12-mepCTHOM KHUIIKM U OOTYpAlMOHHBIM MOANEYECHOUYHBIA XOJIECTas,
MPOJIOJKATEIBLHOCTBIO 72 yaca MOJIEIMPOBAIIA, COOTBETCTBEHHO, ITyTEM MEPEBA3KU U
nocnenytomero nepecedeHus OXKII mexnay AByms ILIETKOBBIMU JIMTaTypaMH B
o0JacTy BMAJEHUS B MOCIEAHUN TOJIEBBIX MMEYEHOYHBIX MPOTOKOB, YTO IMPUBOUT K
[IOJIJHOMY HApYIICHWIO OTTOKA B TOHKHMM KHIIEYHHUK TOJBKO JKEIIYH, B.CpEIHEH
TPETH — 4YTO NPHUBOJUT K IIOJHOMY HAPYILIECHUIO OTTOKA JKEMYM C HYaCTUYHBIM
HapyIIeHHEM OTTOKA NAaHKPEAaTUYECKOI0 COKa U B TUCTAJIbHOM (Cynpaayo eHaIbHON)
€ro 4yactu — o0JacTH BHAJEHUS IOCIETHETO B JBEHAALATUIICPCTHYIO 'KHUILIKY, YTO
CONPOBOXK/IAETCS MIOJHBIM HAPYLIEHUEM OTTOKA B TOHKMI KUIIECYHUK KaK JKECITYH, TaK
U TOJKEIYJOYHOIO COKa U, Kak CJEACTBUE, Pa3BUTUEM  COIYTCTBYIOLIETO
nankpeatuta (Ilatrent Ne5398) [4]. i uckirodeHUs BIMSHUS OINEPALIMOHHOTO
CTpecca Ha pa3BUTHE CTPYKTYPHO-(YHKUIHMOHAIBHBIX HAPYIIEHUH CO CTOpPOHBI
BHYTPCHHUX OPTaHOB CTAaBWJICS aJCKBaTHBIM KOHTponb (4 rpymma n=10) —
npou3BoaWiach JoxxkHasa omnepauus, korga OJXKII ocrtaBancs wnHTakTHBRIM. Bceex
ONEpPUPOBAHHBIX KUBOTHBIX COAEPKAIN B MHIUBHIYATbHBIX KJIETKAX B CTAHIAPTHBIX
YCJIOBHSIX BHUBAapUs NMPHU €CTECTBEHHOM CBETOBOM. PEXKHME M CBOOOJHOM JIOCTYIIE K
BOJIE M IuuIe. B KOHIIE ONBITHOIO CPOKa YKUBOTHBIX BBIBOJWIM M3 3KCIIEPUMEHTA
AexanuTanue mnoj 3¢QuUpHBIM Hapko3oM. Kycouku TkaHu 12-mepcTHOM KHIIKH
¢ukcupoBaim B kuakoctu KapHya u 3anuBanu B napaduH. B HM3roroBieHHBIX
napauHOBBIX cpe3ax TommuHON . 10, MKM mpu okpacke mo S. Spicer c
WCIIOJIb30BAaHUEM  AJIBLIUAHOBOTO | cuHero »upu pH 2.5 wusydyamum copepkaHue
CHAJIOMYLIMHOB [5]. YpOBeHb MHTCHEUBHOCTH IMPOIYKTOB OLICHUBAJIU MO CTENEHU
MPOITYCKAHUS CBETA C MOMOMIBbIO KOMITBIOTEPHOU MPOrpaMMbl aHAJIM3a U300paKEHUN
«Bioscan NT» 2.0 (bemapyep-CIIIA) u Bblpaxkaqii B €IUHUIIAX ONTUYECKOU
miotHoctd  (em.o.ne x10%).  Crartuctuueckyro  06pabOTKy — PE3yJIbTATOB
DKCIIEPUMEHTAJIBHBIX  MCCIIEOBAHUIM MPOBOAWIIA C NOMOILBIO IMAKETA MPHUKIAIHBIX
nporpamm  Microsoft. Excel u Statistica 6.0 gns Windows (“StatSoft. Inc”).
KonnuecTBeHHBIC AaHHbIE MTPEICTaBICHBI B BUJIe M-CpeaHero 3HaueHus, m-OUIMOKH
CpeAHero sl HOPMaJIbHOIO pacrhpeneneHus mnepeMeHHbix (Mzm). [Ins Bcex
MPOBEACHHBIX HU3MEPEHUN PA3JIUUYU MEXKIY KOHTPOJIBHOW M OIBITHOM TIpyIIIamMu
CYMTAIUCh JOCTOBEPHBIMU IIPU ABYCTOPOHHEM YpoBHe 3HaumMmoctu p<0,05, xorma
BEPOSATHOCTH pa3inyuuil Oblia Oosblie niu paBHa 95%.

Pe3yabrarbl u uMx 00cyxaeHue. [I[poBeieHHbIE NCCIIETOBAHNS TTOKA3aIH, YTO
M3MEHEHUE COJACPKAHUSA CHAJIOMYIIMHOB B CIM3€00pa3yIOIIUX KIETKaX AMUTEIUS
BOPCUH |2-TIepCTHOM KHWIIKM KpBIC 4epe3 72 yaca XOJecTa3a pa3HOHAIIPABICHO M
MMeEET BBIPAXEHHBIM 04aroBbiil xapakrep. [Ipu 3ToM B yCIOBUSIX MOANECYEHOYHOIO
XOJIeCTa3a MX COJEepKaHUE OTHOCUTEIBHO KOHTPOJISI HECKOJIBKO BO3pacTaeT (Ha
11,9%; p<0,5), Torma Kak mpu CPEAMHHOM U CYMPaTyoIeHATFHOM XO0JIeCTa3e, KOoTaa



BOBJICKACTCS B IPOIIECC MPOTOKOBAs CHUCTEMA IOKEITyJ0YHOM JKelle3bl, Ha000pOT
ymenbInaercs (Ha 14,9%; p<0,5 u Ha 23,8%; p<0,05 coorBeTcTBEeHHO) (pHC. 1).

| O JToxxHasa oneparfis

| ] HO,[[I[&‘:IEHO'{I{BHUI XOJIeCcTas

el. 0. 1. x10°

O CpeInHHEI X0IecTas

O CymnpanyoeHaIbHBII X0JIecTas

Pucynok 1 — Coaep:xkaHue cMaJIOMYLIMHOB B 00KAJOBUIHBIX KJIETKaX BOPCUH
12-nepcTHOM KUIIKH KPbIC Yepe3 72 yaca 00TypPallHOHHOIO X0J1eCTa3a

B GokanoBUAHBIX KJIETKaX BEpXHEH 4acTU KPUIIT €OJIepKaHNE CHATIOMYIIMHOB
BO3pacTaeT Kak npu mnoanedyeHouHoM (Ha 12,7%; p<0,5), Tak U npu cpeauHHOM
X0JIecTase, MpU4eM Mpu cpeauHHOM Oosee 3HaduTeNbHO (Ha 16,7%; p<0,05), Torna
KaK B YCJOBHSIX CYNpaayoJeHATBHOTO XOJecTa3a — HaoOOpOT, PE3KO CHIKACTCS
(nma 32,4%; p<0,001). CoBceM apyras kapTHHA B HM3y4aeMOM OT/EJNEe KUIICYHUKA
HaOm0/1aeTCsl B OOKAJIOBUJIHBIX KJIETKAX JAOHHBIX OTIENIaX KPUIT — HE3aBUCUMO OT
Mecta nepeBsizku OXKII HabmrogaeTcsi 3HAYUTEILHOE YBEIUYEHUE UX COJICPIKAHUS:
Ha 30,9% (p<0,001), 26,5% (p<0;01) u-24,9% (p<0,01) mpu MOAICUCHOUHOM,
CPEAMHHOM U CYIIPayoICHATBHOM X0JIECTa3e COOTBETCTBEHHO (pHC. 2).

O JIoxHas ornepanis

m o
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X0JecTas

Pucynok 2 — Coep:xanue cuajioMylHHOB B 00KAJOBUAHBIX KJI€TKaAX KPUIT
12-nepcTHON KMIIKH KPbIC Yepe3 72 yaca 00TypalMOHHOIO X0J1ecTa3a

BoiBoabl. Takum oOpa3zom, uepe3 72 dYaca OT Hadaja MOJCITUPOBAHUS
Pa3HOYpPOBHEBOTO  OOTYpallMOHHOTO  XOJieCTa3a B  PA3JIMYHBIX  y4acTKax
SMUTEINAIIBHON  BBICTUJIIKA BOPCMH M KpUOT 12-miepcTHOM  HAOIIOMAIOTCS



pa3HOHAINpPABICHHBIC U3MEHEHHUS! CEKPETOPHOIN aKTHBHOCTH OOKATOBHIHBIX KJIETOK,
4TO, [0 HAmIeMy MHEHHIO, CBS3aHO C W3MEHEHHWeM OalaHca CHJI arpeccHu
(muiieBapuTeNbHbIC (DEPMEHTBI, THIIOKCHS TKaHH, MaTOTeHHAs MHKpodiopa) u
(baKTOpOB 3aIIUTHI, BAKHEHITMMHU U3 KOTOPBIX SBJSIFOTCS AMHUTEIUAIBHBIC MYIHHBI,
4TO COBMAJACT CO B3MVISJAMH HA MPOUCXOIAIINAE MPOIECCH B YCIOBHUIX MATOJIOTHH
MUIIEBAPUTEIBHOTO TPAKTA JPYTUX UccienoBareneii [6-8].
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BJIMAHUE 72-YACOBOI'O PASHOYPOBHEBOI'O
OBTYPAIIMOHHOTI'® XOJIECTA3A HA CEKPELIUIO
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BOKAJIOBHW/IHBIMU KJIETKAMHAX BOPCHUH
VAKPUEA 12-TIEPCTHON KUIIKHA KPbIC
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Amopyurkesud 10. I'., Jles 0. U., Kusrokesuu U. J1., lemko B. A,,
Kyk A. A, llIngnosckuit A. C.

I'poonenckuii cocyoapcmeeHHblil MeOUYUHCKULL YHUBEPCUmMem
I'poono, benapyco

Beenenue. [IpucrasibHOE BHUMAaHME  MHOTOYMCIICHHBIX  MCCIIEIOBATENEH
npuBjeKaer K cebe  3amurTHas  (QYHKUMS ~ WHTECTUHAJIBLHOTO  Oapbepa,
oOecreynBaomascs MenTuIaMd U MYLUHUHAMH, CEKPETUPYEMBIMHU SMUTEIMOLUTAMU
KHUIIEYHUKA B  Mpoleccax CTa0WiIM3aluu  CIM3HCTOrO  3al[UTHOTO  CJIOf,
(dbopMHUpyEMOTO MUIICBAPUTEIBLHBIM TpakToM [1-2].



Hean. N3yunts BJIMSIHUE 72-4acoBOTO Pa3HOYPOBHEBOT'O
AKCIIEPUMEHTAJIBHOTO OOTYPALIMOHHOIO XOJIECTAa3a HAa CEKPELMI0 HEUTPAIbHBIX
MYKOIIOJIUCAXapUI0B OOKaJOBUAHBIMA KIETKAMU BOPCHUH M KPHUNOT CIHU3UCTOU
0001109KH 12-1epCTHOM KUIIKU KPBIC.

Metoabl wuccienoBanusi. lccienoBanue IPOBEIEHO B COOTBETCTBHM C
MpUHIUIIAMUA OUOATUKH U TpeboBanusmu JlupektuBsl EBpomneiickoro [lapnamenTa u
Cosera EC Ne 2010/63/EU ot 22.09.2010 o 3ammTe >KMBOTHBIX, UCHIOIB3YIOLIUXCS
V11 HAy4dHbIX  LeEJeH [3]. OcobenHoctu  Tomorpad0-aHaATOMUYECKUX
B3aMMOOTHOIICHUH y KpbIc ob1ero xemunoro nporoka (OXII) u mankpearnyeckux
IPOTOKOB TMO3BOJIWJIM CO3/1aTh MHHOBAIIMOHHBIE, aJallTUPOBAHHbIC HA JTAHHOM BHJIC
KUBOTHBIX MOJENH Pa3HOYpPOBHEBOTO O00TypallMOHHOTO XoJiecrasa.
3a7eliCTBOBAHHBIX B dKCHIEpUMeHTE 37 KpbIc-camiioB Maccoi 250+£50 rp. paznenuiu
Ha YEThIPEe TPyHNbl. Y ONBITHBIX XUBOTHBIX 1-ii (N=10), 2-ii (N=10) u 3-i (n=7)
rpynmn 1noja 3(HUPHBIM HApKO30M MPOU3BOAMWIM TOCIONHBIN pa3pe3 NepenHen
OpIOIIHOM CTEHKU MO OeJoW JMHUM KMBOTA, U3BJICKANH OpbiKEHKy |2-mepcTHoit
KHIIKM ¥ OOTYypallMOHHBIA MOJANEYEHOYHBIA XOJecTa3,  MPOAOIKUTEIbHOCTHIO
72 qaca MOAENUPOBAJIN, COOTBETCTBEHHO, IyTeM MEPEBSI3KM M MOCIEAYIOMIEro
nepecedennst OJKII mexnay IByMs IIETKOBBIMHM JIMTaTypaMH B IPOKCHMAJIBHOM €ro
4acTH, OOJACTH BIAJEHUA B IMOCIEIHUN JIOJE€BBIX IEYEHOYHBIX MIPOTOKOB, YTO
MPUBOJMT K MOJHOMY HApYUIEHUIO OTTOKA B TOHKMH KHUIIEYHHUK TOJBKO JKEJIYU U HE
BJ€YeT 3a CcoOOM HapylIeHUH BHEIIHECEKPETOPHON (YHKUMHU MOIKEITYyJOYHON
JKEJIe3bl, B CPEIHEN TPETU — YTO MPUBOJIUT K IIOJHOMY HapyUIEHUIO OTTOKA JKEJIYU C
YaCTUYHBIM HApyIICHUEM OTTOKA HAHKPEATHYECKOTO COKa W B JIUCTAIBHOU
(cympanyonaeHalbHOM) €ro 4acTd. = 00nacTd BHAACHUS IOCIEIHETO B
JBEHAATUIIEPCTHYIO KHILIKY, YTO CONPOBOXIAACTCS MOJHBIM HAPYLIEHUEM OTTOKA B
TOHKUI KHIIEYHHK KaK >KEN4Yd, Tak.d IOJKETYJI0OYHOTO COKAa M, KakK CIIEJICTBUE,
pazButueM comyTcTByromiero nankpearuta (Ilatent No5398) [4]. Ilpu »sTom
pemraeTcsl BaykHas 3a7a4a dKCHEPUMEHTAIbHOW MEIUIIMHBI — CO3/IaHHE Ha KUBOTHBIX
MOZENIed Pa3IMYHBIX ~TATOJOTMUECKMX COCTOSIHMI uenoBeka. [[ns uckioueHus
BIIMSIHUS OINEPAlMOHHOTO  CTpecca Ha pa3BUTHE CTPYKTYPHO-(PYHKIIMOHAIBHBIX
HapyIlIeHUd CcO CTOPOHBI BHYTPEHHUX OpPraHOB CTAaBWJICS aJIEKBATHBIM KOHTPOJIb
(4 rpyrmma n=10) — mpowusBoawiack JoxkHas omeparus, korma OXKIT ocraBancs
MHTaKTHBIM. . BCeX omnepupoBaHHBIX >XHUBOTHBIX COJEPKAIUM B HWHAUBUIYAJIbHBIX
KJIETKaX B CTAHAAPTHBIX YCIOBUSAX BUBApHs NPU €CTECTBEHHOM CBETOBOM PEXHME U
cBOOOTHOM JOCTYIIE K BOZI€ U MNullle. B KOHIIe ONBITHOIO CPOKa )KUBOTHBIX BHIBOAMIIN
13 JKCIOCPUMEHTa JeKamuTanuedl mnox >3@upHeIM Hapko3oM. Kycouku TkaHH
12-nepctHoit kumku QukcupoBanu B kuakoctu Kapuya u 3anuBaiu B mapaduH.
B u3roToBneHHbIXx mapauHOBBIX cpe3ax TommuHoM 10 MKM MpH OKpacke IO
A. lllaGamamy ompenensiau colepKaHhue HEUTPaTbHBIX MYKOIOJHCcaxapuaoB [S].
YpoBeHb MHTEHCUBHOCTU MPOAYKTOB PEAKIMU B OOKAJIOBHUJIHBIX KJIETKaX BOPCUH U
KpUIT 12-nepCcTHON KUIIKK OLEHUBAIIM 10 CTETIEHU MPOIMYCKaHUS CBETA C TOMOUIBIO
KOMITBIOTEPHOU TIporpamMMbl aHanm3a u3obpaxenuit «Bioscan NT» 2.0 (bemapycs-



CIIA) npu yBenudyeHUHM OOBEKTHMBa MHUKpockorma x40 u BuIeOKamepbl X7 H
BBIP@XKAJIN B MHMIAX ONTUYECKOM MIOTHOCTH (e1.0.11. x103).

CTaTUCTHUYECKYIO 00paboTKy pe3yIbTaToB AKCIIEPUMEHTAIBHBIX
WCCJICIOBAHUIM TIPOBOJIWIM C MOMOIIBIO TaKeTa MPHUKIAJHBIX Tporpamm Microsoft
Excel u Statistica 6.0 mmst Windows (“StatSoft. Inc”). KonmuecTtBeHHble HaHHBIC
MPEACTaBICHBl B BHUAE M-CpeaHEro 3HA4YeHUs, mM-OMMOKH CpEIHEro JUIs
HOPMaJBHOTO pacmpeieneHuss mnepeMeHHbix (M=£m). [lnsg Bcex MpoOBEICHHBIX
U3MEpPEHUN pa3liiyusi MEX]y KOHTPOJbHOM W ONBITHOW TpYNIaMH CUUTAIUCH
JIOCTOBEPHBIMH TIPH JIBYCTOPOHHEM ypoBHE 3HauuMOoCTH p <0,05, Korja BeposITHOCTh
pasnuuuii Obuta Oosbiie Uiu paBHa 95%.

Pe3yabTarhl U ux o0cyxaenne. MccnenoBanus nokasajid, 4TO MO CPABHEHHUIO
C KOHTpOJieM B OOKaJIOBUIHBIX KJIETKaX BOPCUH CIU3UCTOM 00OJIOYKH 12-MepCTHOM
KUIIKK ~ BO3pACTaeT  COJEP)KaHUE HEUTPATbHBIX  MYKONOMAWCAaxapui0B  IMpu
MOANECUYCHOYHOM W CPEAWHHOM XOJIecTa3e, NpuueM O0oJiee CYIIIECTBEHHO TIpH
nojnedeHouHoM — Ha 24,4% (p<0,05) u 15,7% (p<0,5) cooTBETCTBEHHO, TOrAa Kak
OpU  CyMpaayoJeHAIBHOM XOJecTa3e B HW3YYaeMbIX  CTPYKTypax HaOIromaeTcs
TEHJICHIIMS K CHIDKCHUIO X conaepkanus (Ha 12,8%; p<0,5).

AHanorWyHasT TEHJCHIMS B W3MEHCHUW COACPKAHUS  HEUTPaTbHBIX
MYKOIIOJIUCAXapUI0B  TMPH  PA3IUYHBIX «IMOAXO0JaX K  MOJCIHUPOBAHUIO
OOTYpaIMOHHOTO XO0JIeCTa3a HaOI0NaeTCs M B SMUTETUHN KPUIIT U3y4aeMOro OTAerna
KHIlIeYHUKa. Tak, mpHu MOANCYCHOYHOM U CPEAMHHOM XOJIeCTa3e WX COJEep>KaHue
yBEIUYMBAETCS: B BepxHeW yactu kpunt Ha 18,1% (p<0,5) u 15,7% (p<0,5), a B
obnmactu aHa kpunt — Ha 28,6% (P<0,5) m 21,0% (p<0,5) COOTBETCTBEHHO.
[Ipu cynpaayoseHaTbHOM X0JIeCTa3e.B BEpXHEH U JOHHOW YacTsIX KPHUIIT, HA000pOT,
OTMEYaeTCs TEHJICHIIUS K YTHETCHHMIO CEKPELIMH HEUTPATbHBIX MYKOIOJIHUCAXaPHUIOB
¥ YMEHBIIIEHUIO uX coaepxanusl Ha 21,8% (p<0,5) u 20,2% (p<0,5) cCOOTBETCTBEHHO

(puc. 1).

O/JloxHadA oneparyia

B ITomreyeHOUHLIT
l . XOJIeCTas

OCpepnHHELT X0TeCTas3

en. o. . x103
|

— 0O CympagyomeHaTbHBIIT
XoJecTas

Pucynok 1 — Coaep:xanue HeHTPAIbHBIX MYKONOJINCAXAPUAOB B 00KAJOBUAHBIX KJIETKaX
KpHUNT 12-nepcTHOM KHIIKH KPBIC Yepe3 72 yaca 00TypallHOHHOTI0 X0J1ecTa3a

BoiBoabl. Takum oOpaszom, pasHoypoBHeBas mepesizka OXKII yxe uyepes
/2 qaca OoT Hayaja MPEKpaIeHUs] MOCTYIUICHUS >KEIYU U MaHKPEaTHUYeCKOTO COKa



B IPOCBET  12-MepCTHOM  KUIIKM  CONpPOBOXKAAETCS  HE3HAUUTEIbHBIM,  HO
pa3HOHAIIPABJIEHHBIM U3MEHEHHEM COJIEPKAHUSI HEUTPaIbHBIX MYKOIOJIMCAXapUIO0B
B OOKaJOBHIHBIX KJIETKaX BOPCHUH M KPHUIT CIM3UCTON OOOJIOUKM JAHHOIO OTAEIIA
KHUIIEYHUKA, YTO, HAa Hall B3MIAA, CBA3aHO C HAPYLIEHHWEM HOPMAJIbHOIO
(GYHKIIMOHUPOBAHUST WHTECTHHAJIBHOTO 3aIlUTHOTO Oapbepa M TMONBITKON 3allUThI
CIM3UCTON 00070uKM 12-TepCTHOM KHUIIKK OT (PAKTOpOB arpeccur (MaToreHHas
MUKpOQIIOpa,  TUIIEBAPUTENbHbIE  (EPMEHTHI),  KOHICHTPUPYIOIIUXCS U
AKTUBU3HMPYIOIIMXCS B MOJOCTU KUIIKU B CBSI3U C OTCYTCTBUEM B HEW KOMIIOHEHTOB
KEJTYM U MaHKPEaTUUECKOIo COKa.
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BJIUAHUE OKCHUJAA AJOTA U MOJIEKYJIAPHOI'O BOAOPOIA
HA AKTUBHOCTBJIMMOIIEPOKCUIAIINHN U KATAJIA3bI
B IIVIASME KPOBU KAPTUOXUPYPI'MYECKUX NAIIMEHTOB
IHPU OHEPALIUAX W B ITOCJIEOIIEPAIIMOHHOM NNEPUO/E

Kus3esa E. A1, leptoruna A. B.1, Tpo¢pumos P. /1.2, [Inuyrux B. B.2

Y Huocecopoockuu 2ocyoapcmeennwiii ynusepcumem umenu H. H. Jlobauesckozo
2Hayuno-uccie006amenbCKull UHCIMumym — Cneyuaiu3upo6anHas.
Kapouoxupypauyeckas KiuHuieckas ooavbHuya umenu akaoemuxa b. A. Koponésa
Huoicnuii Hoseopoo, Poccus

BBenenne. Onepaniii  Ha  OTKPBITOM  CepAlle €  HMCKYCCTBEHHBIM
KpOBOOOpAIIeHUEM HEU30€KHO COMPOBOXKAAIOTCS  OKCHIATUBHBIM  CTPECCOM,
MHIYLIMPOBAaHHBIM HieMuen-penepdysueit [1]. KitoueBbiM MOBpEKAAIOIIMM 3BEHOM
BBICTyIIA€T aKTUBalMs TMepekucHoro okucienus aunuaoB (I10JI), Bemgymas k
necrabunu3aiuu  MeMOpaH ¢ KJIeTOYHOW rubenu. OKHUCIUTENBHBIN  CTpecc
COIMPOBOXJIAETCS TUMNEPIPOAYKIIUEH TOKCMYeCKuX mnpoaykToB I[IOJI, cHuxeHnem



AHTUOKCUJAHTOB, Ppa3BUTHUEM JaKTaT-allM[03a W HapylleHueM OanaHca Mpo- U
MIPOTUBOBOCHIAJIUTENIBHBIX MeauatopoB. OJHUM M3 TOAXOJOB K 3allUTE KIETOK,
MOXET OBITh, BELIOOP aHTUOKCUIAHTHBIX COSMHEHUI [2].

B mnocnegnue roapl 3HAYMTENBHBI HMHTEPEC B KAdeCTBE MOTEHIUAIBHBIX
MPOTEKTOPHBIX areHTOB MPHUBJICKAIOT MOJIEKYJsIpHBIA Bojmopona (Hz) u okcupa azora
(NO), nemMOHCTpUpYIOIIME B  3KCIEPUMEHTAIBHBIX paboTax  CHOCOOHOCTH
MOJYJIMPOBATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBI TOMEOCTa3 U BOCHAIUTEIbHBIN
oTBeT [3].

Heasn. UccnenoBars BIKMsIHUE SKCTpakopriopaibHoro npuMenenus Ha, NO, nx
COYETAHUS HA MPOLIECCHI MEPEKUCHOTO OKHUCIEHUS JTUNUI0B U aKTUBHOCTh KaTAJIa3bl
B IUIa3M€ KPOBU y KAPJAUOXUPYPrUUYECKHX MAIMEHTOB B YCIOBHUSX ONEpPALMi«Ha
cepJilie MPU MCKYCCTBEHHOM KpPOBOOOpAIIEHHMM U B PaHHEM MOCIe0NepaiioHHOM
nepuoJe.

Metoanl wuccjenoBanusi. B ucciaegoBanme BrimoueHbl 40 IanmueHTOB
C KJIAIAHHBIM TMOPAXKEHUEM CEPALlA M COYETAHHOW IMAaToJIOrHei. Bce manueHTsl
npooniepupoBanbl B ['BbY3 HO «Hayuyno-uccnenoBaT€libCKHil HWHCTUTYT —
Cnenuanu3upoBaHHas KapJIUOXUPYpPruyeckas KIMHHWYECKas — OOJIbHUIIA HWMEHU
akanemuka b.A. Koponera (HUU CKKB)».

[TanpeHThl OBUIM pPaHIOMH3UPOBAaHbl Ha-deThlpe Tpynmnsl 1Mo 10 yenoBek B
KaX10u. 1-51 rpymmna (KOHTPOJIb) — MAIlUEHThI, KOTOPBIM ObLT MPUMEHEH CTaHIapTHBIN
nporokon anecresun, MK; 2-a rpynma (NO) = mamueHTHI C AKCTPAKOPHOPaILHOM
nomauerd oxcupa azora (40 ppm) B OKEUTEHATOp ammapara HCKYCCTBEHHOTO
kpoBooOpamienus (AWK) Bo Bpemsa’ UK; 3-1 rpymma (Hz) — mnamueHtsr ¢
sKcTpakoprnopaibHoit momauedt Hy (1,2 ppm) B okcurenarop AWK Bo Bpems UK;
4-s rpynmna (NO+H3) — manueHTbl ¢ KOMOMHMPOBAHHOMW TOJauei HCCIICTyEeMbIX T'a30B
B okcureHatop AMK Bo Bpems UK.

[Tocne okoHYaHUS OMEpAIK U TepeBo/ia MAlMEHTa B OTACICHUE peaHUMAallUU
n unteHcuBHOM Tepanun, (OPUT) B TeueHue Tpex CyTOK MPOBOJMIIN €XKEIHEBHbBIC
40-munyTHpie  wHragsuum, NO, H; wim koMmMOWHanmWed  MaHHBIX  Ta30B.
[Ipu npoBeneHun HCKyCCcTBeHHOM BeHTwWisinuMu Jierkux (MBJI) momaBanu rasel B
TMHUIO0 BAoxa ammnapara VMIBJI, mpu camMoCTOSATENbHOM JbIXaHUHU — YEpPE3 JIUIEBYIO
MacKy B ITOTOKE CBEXEro Kuciopoaa (5 j1/MuH).

NHTeHCUBHOCTh TMEPEKUCHOTO  OKHUCJICHUS JIMIUIOB  ONPEACIUIM 1O
coepKaauio aueHoBbIX KoHbtoratoB (JK), TpueHoBeix koHbioratoB (TK) wu
ocHoBaruit Uludda (OUI) B mmasme kpoBu mo meroxy Bomderopckoro M. A. u
coaBT. (1989). Craryc aHTHOKCHUIAHTHONW CHCTEMBl OIICHHUBAJIM II0 AaKTUBHOCTH
Katana3sbl B IJ1a3mMe KpoBu 1o Merony Kopomtoka M. A. u coast. (1988).

Pesynbrarhl m ux oOcyxaenue. IIpoBeneHue ornepanuu y MalMeHTOB
KOHTPOJIBHON TPYMNIbl ONPEIETUIO MOBBIIIEHUE AKTUBHOCTH KaTajla3bl B IUIa3Me
kpoBu B TedeHue WK wu cHuxkeHue K KoHIy omepanuu. [Ipu npumeHeHun
uccienyeMbix raso, ocobenHo H; wu  NO+H;, aHTHOKCHMJaHTHas 3amuTa
XapaKTepru30Bajgach TMO3UTUBHBIMU  aJaNTAIlMOHHBIMU W3MEHEHHSIMH, O YeM
CBUJICTEJILCTBYET IMOBBIIICHHE aKTUBHOCTU KaTaljia3bl C MEPBBIX ITAMNOB ONEpaIUU C



COXpaHEHHEM JUHAMHUKU B PaHHEM IOCIeonepalioHHOM nepuoje. Tak, mpuMeHeHre
H, BBI3Basi0O pocT akTuBHOCTH KaTana3dbl K KoHlly MK Ha 24% oTHOoCUTENBHO
3HaueHuM 10 omnepanuu. K Tperbemy MOCIEONEPAllMOHHOMY JIHIO aKTUBHOCTD
KaTaja3bl B 3TOU rpyrie Obuta Bolie KOHTPOJIbHBIX Ha 70%. [Ipumenenne NO Taxoxke
CIIOCOOCTBOBAJIO TTOBBIIIEHUIO aKTUBHOCTH KaTajla3bl B TEYEHUE OINEpaINU, OJTHAKO B
MOCJICONEPAIMOHHOM TEPUOJI€ MOKA3aTeb COOTBETCTBOBAJ MCXOAHBIM 3HAUYCHUSIM.
Cunepruueckoe MNPUMEHEHHWE JAHHBIX Ta30B  ONPEIEIWIO  MAaKCUMAJIbHOE
YBEJIMYCHUE AKTUBHOCTH KaTaya3bl Ha 28% Ha sTane okoHyanus UK.

B  KOHTpOJIbHOW TIpynme perucTpupoBalICI  OJHOHAINPABICHHBIA  POCT
npoayktoB IIOJI ¢ BoccTaHOBJICHHWEM HCCIEIyEeMbIX IOKa3aTeled g0{ MCXOTHBIX
3Ha4YEHUH B mocieonepamoHHoM nepuojae. Monoroszaericteue H, u NO obecneunio
cuwkenne JIK, TK u OIIl B murazmMe KpoBHM MaIlMEHTOB Ha MPOTSIKEHUM 'BCEX ATAIOB
omepalMd ¢ COXpaHEHWEM JUHAMHUKH B  IIOCJICONEPALIMOHHOM, ITepHOJIE.
[Ipu npumenennn H; nabmonanock panHee cHuwkeHue TK u OII oTtHOcuTENBHO
HCXOJHBIX 3HaUYCHHI. BaXXHO OTMETHUTh, UTO JaHHBIC ra3bl MIOKa3add BHIPAKCHHBIM
cuHeprudyeckuii 3Qp(deKT mpu COBMECTHOM NMPUMEHEHHH, YTO BbIPAXKajaoch B Oosee
paHHEM M CTaOMJIBLHOM CHIDKeHHH TpoaykToB [1OJI B mpynne ¢ KOMOMHUPOBaAaHHBIM
MIPUMEHEHUEM Ta30B B OlNEpaliMoHHOM mepuoje. OOCykiaas MeXaHU3Mbl JEUCTBUS
ra3oB, CJI€AYeT OTMETUTh BO3MOXXHOCTh UX B3aMMOpomnoiHsomniero Biausaus. NO B
HU3KUX KOHIICHTPAIUSAX TMPOSBISET AHTUOKCUAAHTHBIC CBOMCTBA, IEpeXBaThIBas
CBOOOJIHBIE PAJUKAIIBI, U YIIYYIIaeT MUKPOIUPKYIISIHIO, TIOIIEPKUBAsT COCYAUCTHIN
TOHYC U crmoco0cTBYs noctaBke Hy x Tkansam [4]. Ho, B cBoro ouepenn, u3dbuparenbHO
HEUTpan3yeT THAPOKCWIBHBIA paJUKal M IMEPOKCUHUTPUT. JIOTOJIHUTEIBHBIM
MeXaHu3MOM jeicTBus Hy sBisieTcs akTUBamMs TpaHCKPUIIIIMOHHOTO (pakTopa Nrf2,
3aIyCKAaIOIIEro AKCIPECCUI0 TeHOB aHTHOKCHIAHTHBIX (DEPMEHTOB M YCHJIMBAIOIIETO
SHIOTEHHYIO0 AHTHOKCUIAHTHYIO 3auTy [5]. Takum obOpazoM, KOMOMHUPOBAHHOE
npumenenue NO u H; Mexer .00ecrieyuBaTh MHOTOYPOBHEBYIO MPOTEKIHIO OT
MPSIMON HEUTpaIu3aluu PAAUKaIoB 10 MOAYJIAINHN PEIOKC-3aBUCUMBIX CUTHAIBHBIX
MyTeH, YTO JIeJIaeT UX JMePCICKTUBHBIMU areHTaMU I UHTPAOTIEPAllMOHHON 3aIUThI
MPU KapIUOXUPYPrUudeCKUX BMEIIaTEIhLCTBAX.

BoiBoasbl. [Ilonydennpie maHHbIE CBUAECTENLCTBYIOT O TOM, 4yTo Hy, NO u
KOMOMHAIMs JAaHHBIX Ta30B B YCJIOBHUSAX KapAUOXUPYPTHUECKUX OIEpaIuii
JEMOHCTPUPYIOT BBIPAKEHHOE aHTUOKCUIAHTHOE JIEUCTBUE, CHUYKAsi MHTEHCUBHOCTD
MEPEKUCHOTO . OKUCJICHWS  JIMIIMJAOB M TIOBBINIAS  aKTUBHOCTh  CHUCTEM
AHTHOKCUQHTHOM 3alllUThl OpraHM3Ma KaKk B HWHTpPAOINEpallMOHHBIA, Tak WU B
[10CJICOTNICPAIIMOHHBINA IEPHO,.
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Boponeoc, Poccus

BBenenne. B _ COBPEeMEHHBIX yCIIOBUSIX OOYy4YEeHMsI CTYAEHThI-MEIUKU
UCIBITBIBAIOT ~ BBICOKME™, MHTEUIEKTyaJlbHbIE M  SMOLMOHAJbHBIE  HArpy3KH,
COTIPOBOXAAIOIIHUECS  CHYKEHUEM YPOBHS (PM3MUECKON aKTMBHOCTU M HapyIICHHEM
BEreTaTUBHOM . PETYJISIIUU. DTO MOXKET MPHUBOJUTh K CHUKEHMIO aJlalTallMOHHBIX
BO3MOXKHOCTCH OpraHn3Ma U yXyAlleHUIo pusndeckoi pabotocnocobHocT. B cBs3u
C 9TUM OCOOBIM HWHTEpEC MPEJCTaBISAET MOUCK d(DPEKTUBHBIX HEMEIUKAMEHTO3HBIX
METO/I0B _KOPPEKIUU (PYHKIIMOHAIBHOIO COCTOSIHUSA, K YHUCITY KOTOPBIX OTHOCUTCS
cnieneoknmumarorepanust (CKT), oOnanmaromiasi AoKa3aHHBIM — O3J0POBUTEIIBHBIM
MOTEHIUAIOM.

Heab. WM3yunTh OCOOCHHOCTHM BEreTaTMBHOIO cTaryca H  (PU3MYecKon
paboTOCIOCOOHOCTH CTYJCHTOB-MEJIUKOB u OLICHUTH BJIIUSTHUE
CHEJIEOKIMMATOTEPANH Ha IaHHbIE TOKa3aTeNu.

Metoabl ucciaenoBanus. VccneqoBanbl MoKa3aTed BEreTaTUBHOIO CTaryca
CTYJICHTOB-MEJUKOB  METOJAOM  BAapUAallMOHHOM  KapJAHOWHTEPBAJIOMETPUU B
COCTOSTHUM TOKOSI M mocie (U3MYECKON Harpy3kd, a TakXkKe HUX JUHAMHUKa IpU
npoxoxaeHnu 10-gaeBHOro Kypca CKT. MccnegoBanus npoBOAWIMCH B YCIOBHSX



HAa3eMHON cTalMoHapHOM creneokaMmepsl (cmeneokamepa ot OO0 «Knumar
YepHo3eMbsi») BHE CECCHOHHOTO mepuona. B kauecTBe (PU3NYECKOM Harpy3Kd
HCIIONB30BaIM cTen-TecT (cTyneHb BbicoTol 40-50 cm mist myxuud u 30-40 cm st
KeHIMH). DPu3ndeckyr padoTocrnocoOHOCTh ompeaesuin no Tecty PWC170,
MakcumanbHoe moTrpebnmenne kuciopoma (MIIK) mo dopmyne Kapnmana.
Pe3ynpTaThl 3KCIEpUMEHTABHBIX MCCIIEOBAHUN OBUIH TMOJIyYEHBI C COONIOCHUEM
OCHOBHBIX OMOATUYECKUX MPABUIL

CratucTuyecknii  aHanu3  JaHHBIX  NOPOBOAWIICS C  HCIOJb30BAaHUEM
HEMapaMEeTPUUECKUX KPUTEPHUEB: KpuTepus BUIKOKCOHA 11l CpaBHEHUsL. MAapHBIX
BBIOOPOK, KpUTepus MaHHa-YUTHU AJi1 CpaBHEHHUS HEMApPHBIX BHIOOPOK W KpUTEPHS
JI>xoukxupa-TeprcTpsl 17151 BBISIBICHUS TPEHI0B HApacTaHUs WM YObIBaHHUS.

Pe3yabTarhl U ux obdcyxaenne. [lokazarenu BapuanmoHHOro pasmaxa (BP),
OTpaXxkarolllero akTUBHOCTh Napacumnatudeckoro oraena BHC, #1 o6mie# MotHocTu
BoJiH (TP), xapakTepusyroiiieil aganTaliOHHbIE BO3MOXKHOCTH CEPHACYHO-COCYIUCTON
CUCTEMBI, YBEIIMYUBAINCH NpH NpoxoxaeHnu Kypca CKT.

[Tokazarenu ammutyasl monabl (AMo) u wunzaekca HanpspkeHus (MH) y
CTYJEHTOB-HOPMOTOHMKOB M CHUMIIATOTOHUKOB mnocie kypca  CKT gocroBepHO
camxkanuck. Ha 3-i1 nenp CKT nokazarenn AMo u MH yBennuuBaince.

[Ipn BbIMOTHEHUU (PU3UUECKOW HArpy3Ku( .y BarOTOHMKOB Ha0Jt0/1aJI0Ch
cHrkeHne nokasarenerd BP nocne kypca CKT. Y. HOpMOTOHMKOB OCJIE 3aBEPIICHHUS
Kypca BBISIBJICH HauOoJsiee BbIpakeHHbIH pocT BP.'Y cumMnaToTOHHMKOB MokazaTenu
M3MEHSJIUCh YMEPEHHO, OTMeYallach CTAOMIN3aLUs TIOKa3aTeeH.

[Tocne ¢puznyeckoil Harpy3Ku y BarOTOHUKOB U CUMIIATOTOHMKOB MOKAa3aTesn
AMO U3MEHSIUCh HE3HAYMTENbHO, TOTHA, KAaK Yy HOPMOTOHMKOB K 3aBEPUICHUIO
kypca CKT oTmedaioce BbIpa)KEHHOE CHIDKCHHME JaHHOro mnokasarens. [lokasarenu
WH npu npoxoxaennn kypca CKT Bo.BCex rpymnmnax JOCTOBEPHO YMEHBIIAIHUCH.

AHann3 ToKa3aresield. MOWHOCTH BOJH HU3KoW wyactoThl (LF) otpaxan
HanOoJiee BBIPAKEHHBINM HPUPOCT K KOHILY Kypca y BCEX CTYACHTOB. Y BaroTOHUKOB
Ha 3-i1 JeHb 3a(UKCUPOBAH, PE3KUI CKAUYOK C TMOCIEAYIOIIe cTabuin3aiueil nocie
kypca CKT.

[Tocne kypca CKT Tipu BbIOJIHEHHH (PU3NYECKON HArpy3Ku BO BCEX IpyIIax
Ha0IoAaIoCh CHIKEHUE Tokazareneid LF, Hambosee BbIpak€HHOE B TpYIIIe
BaroTOHUKOB.

Jo magana xypca CKT B mokoe Hamboiee HU3KHE 3HAYCHUs TIOKas3aTesei
MOIIHOCTA | BOoiH BbicOkKoi yactorel (HF) perucrtpupoBamvice B rpymme
cumparoToHukoB. Ha 3-i1 neHb Kypca y HOPMOTOHMKOB HaOJI0J1a]10Ch BPEMEHHOE
CHIDKeHUE Tokasaress. [locie 3aBepiieHns Kypca y BArOTOHUKOB M CHMIIATOTOHUKOB
3a¢ukcupoBano nosbieHue HF.

[Ipu npoxoxnenun kypca CKT 'y BaroTOHUKOB U HOPMOTOHUKOB
Ha0II0AAJI0Ch MTOBBIIIEHUE BArOCUMIATHYECKOTO MHJEKCa (LF/HF).
Y HOPMOTOHHMKOB K 3aBEPUICHUIO Kypca HaOJIOAANIOCh BBIPAKEHHOE YBEIMUECHUE
LF/HF. V cuUMNaToOTOHMKOB, HAaNpOTHUB, OTMEYAJIOCh IIOCTEIIEHHOE CHIKCHHE
nokasarens LF/HF.



[Tocne ¢uszmueckoit Harpy3ku B xoxae mposeaeHuss CKT y BaroToHHUKOB
K OKOHYaHUI0 Kypca HaOmoganoch mnosbimenne LF/HF, onnako mnokazatenu
OCTaBAJIMCh B MpeJenax aJaNTUBHOM pEeakuuu OpraHuzMa. Y HOPMOTOHHKOB
OTMEYAJIOCh MOCJIEI0BATEIbHOE CHW)KEHHE IOKa3aTellsl C JOCTHKEHHEM K KOHILY
Kypca HOPMaJIbHBIX 3HAYEHHWA. Y CUMIIATOTOHHUKOB IIOCJIE€ BPEMEHHOI'O CHHKEHUS
MHJEKCa Ha 3-i JIeHb Kypca K OKOHYAaHHWIO TEepanuu IMOKa3aTelud OCTaBAINCH
MOBBIIIEHHBIMU, XOTS X UMEIHU TEHICHLIUIO K HOPMAJIU3ALINH.

o nauana kypca CKT y Bcex oOcneayeMbIx TpyNHn Mokaszarenu (pu3nyeckoin
paborocnoco6noctr 1 MIIK Haxoauiauch Ha OTHOCUTEIBHO YMEPEHHOM. YPOBHE.
Haunbonee BbICOKHME 3HAYEHHS OTMEUAIUCh Y CHMIIATOTOHUKOB. Y BaroTOHUKOB U
HOPMOTOHHMKOB ToKa3zatenu Obuin HUke. Ha 3-it nenp kypca CKT Bo Bcex Tpyriiax
HaOII0a7I0Ch CHIDKeHUE (¢u3udeckoir padorocnocobnoctn u MIIK;, Hanbonee
BBIPA)KEHHOE y BarOTOHUKOB M CUMIIATOTOHUKOB. [locne 3aBepuienust kypca CKT y
BCEX IPYII OTMEYAJIOCH MOBBIIMICHUE MTOKa3aTesnen pu3ndeckoil paboTocnocoOHOCTH
n MIIK 1o cpaBHEeHMIO ¢ UCXOAHBIMU 3HaUeHUsIMU. Hanbomnee BbIpaKeHHbIN TPUPOCT
HaOMoAaJIcs y CUMIIATOTOHUKOB, Yy KOTOPBIX WTOTOBBIE MOKa3aTeld CTalld
MaKCUMaJbHBIMH CPEIU BCEX IPYIIII.

BeiBoabl. [lpu npoxoxxaeHuu Kypca CIeIeoKIMMaToTepanuu HabJr01aa0Ch
CHW)KEHUE aKTHUBHOCTH cuMmmnartuyeckoro oxgenda. BHC, uyrto BeIpaxkanoch B
YMEHBLIEHUN CPEJHUX 3HAYCHUA AaMIUIMTYIbl, MOABI M HWHJEKCA HaIpsHKEHUS.
IToka3zaTenu, oTpakarolMe aKTUBHOCTh Mapacumirarnueckoro oraena BHC, takue
KaK BapHAIlMOHHBIM pa3Max M 00Ias 'MOIIHOCTb BOJIH, XapaKTepU3YIOIas
a/JIalITUBHBIE BO3MOYKHOCTU CEPJICYHO-COCYAMCTON CHCTEMBI, HA0OOPOT, BO3PACTAIIH.
YBenuyeHue akTUBHOCTH cuMnaTuieckoro oraena BHC B noarpynmnax BaroTOHMKOB
U HOPMOTOHUKOB BEPOSITHO, CBSI3aHO € (POPMHUPOBAHHMEM IMPOIIECCOB aJanTallu K
HOBOMY MHUKPOKJIMMATy CII€JICOKaMepbl U HE YCHJIMBAECT UMEIOLIUXCS CTPECCOPHBIX
MposiBIeHU. DTOT (haKkT MOATBEPXKIACTCS YBEJIMUYCHHEM OOIEH MOIIHOCTU BOJIH,
OTpaXKalolMX  aJaNTUBHBIE . BO3MOXXHOCTU  CEPJIEYHO-COCYAUCTOM  CUCTEMBI
OpraHu3Ma BO BCEX MOATPYTHIAX.

[Tokazatenu ¢usnueckoit padorocnocodHoct u MIIK mpu npoxoxaeHuu
kypca CKT wumemm “TIONOXWUTENBHYK JIHHAMUKY CPEAM BCEX CTYACHTOB.
CyluiecTBEHHOE. yBEAMYEHHE CHEKTPAIbHOW  MOIMHOCTH TPH  BBINOJHEHUU
¢uznueckoit. Harpy3ku mnocie kypca CKT cBuumerenbctByeT o 0ojiee aKTHBHOM
BKJIFOYCHUHW, Ba30MOTOPHO-0apOpedIeKTOPHBIX MEXaHU3MOB U 3(PGHEKTUBHOCTH
aJlanTalliOHHABIX peakluui Ha GU3NYECKYIO HAarpy3Ky: YCUJICHHE BaryCHOM PEryJIsaliuu
NpUBOAUT K OoJiee «rHOKOMY» M (DU3HMOJIOTHUECKOMY OTBETY Ha (PU3UYECKYIO
Harpy3ky 0e3 H30BITOUHOTO HANpPsDKEHUS PEryJsITOPHBIX CUCTeM. B MeauuumHCKoiM
JUTepaType  Takoe  SBJICHHME  M3BECTHO Kak  «()eHOMEH  mepeKpecTHOU
PE3UCTEHTHOCTH», COINIACHO KOTOPOMY BO3JIEHCTBUE OJJHOTO CTPECCOPA YBEIUUYUBAECT
YCTOMYMBOCTh OpraHu3ma K ACHCTBUIO IPYroro cTpeccopa.

JIMTEPATYPA
1. 3nopoBbecOeperaroniue  TEXHOJOTMM  Ha  Kadeape HOpMalbHON  (usmonorun
Boponexckoro rocygapcTBEHHOro  MeauuuHCkoro yHuBepcutera /  E.  B.  Jlopoxos,
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OCOBEHHOCTH JIEKTPOKAPIUOI' PAMMBINC TY/IEHTOB
MEJIUINHCKOI'O YHUBEPCUTETA, 3JAHAMATIOIINUXCA
B OCHOBHO¥ I'PYIIE ®U3KWIBT YRbI
N B CIIOPTUBHBIX CEKIINAX

KocsaHuyk B. B., Opexos G/l Bbano6artys O. A.

I'poonenckuii 2ocyoapcmeeH bl MEOUYUHCKULL YHUBEpCUmem
I'poono, benapyco

Beenenne. C pocTOM CHOPTHBHONO MAacCTEPCTBA YBEJIWYUBACTCA YHCIIO
3aperucTpupoBaHHbix  u3MeHeHud —~ OKI, 4Tto  Tpebyer  JOMOJHUTEIBHOTO
JUHAMUYECKOTO  BJIEKTPOKAPAHOFPAPUUECKOTO  KOHTpOJIA  CHOpTCMeHOB  [1].
Ho6asnenue DKI' k cOopy aHamMHe3a ¥ PU3HMUECKOMY OCMOTPY MOBBIMIAET OOIIYIO
YyBCTBUTEIBHOCTh MPEACOPEBHOBATEIHLHOIO KapAHMOBACKYJISIPHOTO 00CIEOBaHUS Y
CIOPTCMEHOB. [2,.¢. 55]. CpaBHEeHHE 3JCKTpOKapIUOrpadUuecKux ToKa3aTeneH y
MOJIOJBIX CHOPTCMEHOK C IMOKAa3aTeNsIMU Yy KEHIIMH, HE 3aHUMAIOLIUXCSl CIOPTOM,
MY>KUYHH-CIIOPTCMEHOB, a TaK)X€ y CIIOPTCMEHOB Pa3HbIX Pac, ITHUYECKUX TPyl U
BUJIOB CHOPTa MO3BOJIAET 00Jiee TOYHO ONPEEIUTh TpaHMIbl (PU3HMOJOTHUYECKUX
OTKJIOHEHUM . MPU HHTCHCUBHBIX TpeHUpoBKax [3]. Y Momomplx CrHOpTCMEHOB
¢u3nonornyeckas — ajanTagUs  [JIaBHBIM ~ 00pa3oM  BKJIIOYAET  CHHYCOBYIO
Opaarkapauto W Oojiee BBICOKYIO amIuiuTyay komiuiekca QRS [4, c¢. 484].
B moctynHoli nuTepatype umeercs HEOOJbIIOE KOJIMYECTBO pabOT, B KOTOPBIX
cpaBHuBaroTCs DKI' mapaMerpsl 310pOBBIX CTYIEHTOB MEAUIIMHCKOIO YHHUBEPCHUTETA
C pPa3JIMYHBIM YPOBHEM (PU3UUECKOI aKTUBHOCTH.

Heas. CpaBauth ocobeHHOCTH DK CTYyI€HTOB MEAUIIMHCKOTO YHUBEPCUTETA,
3aHUMAIOLIUXCS] B OCHOBHOM Ipynne (GU3KYyJIbTYpbl U B CIOPTUBHBIX CEKIHUSAX.

Metoasbl ucciaenoBanms. s J0CTHKEHUS TOCTABICHHOW LENN B COCTOSTHUU
nokost Obutn monyuensl 3anucu ODKI' y 41 crynenra (20 neBymek u 21 roHoIIa).



19 u3 HUX 3aHUMATUCh B CIOPTUBHBIX CEKUHUX (Harpys3ka 3-4 daca 3 pasa B HEZACIIO),
a 22 mocemaa OCHOBHYIO Ipyniy QU3KyIbTyphl (Harpys3ka 1 yac 2 pasza B HEAEIIO).
[IpoBoaunace TMonHas pydHas pacuMppoBKa 3yOLIOB, CEPACYHOrO0 KOMILIEKCA,
cerMeHTOB u wuHTepBanoB OKI'. AmminuTynHo-BpeMeHHble mapaMmerpel OKI
HaKOIUICHBI Tpu momom EXcel m oOpaboTaHbl ¢ HCIOIB30BAaHHEM IPOTPAMMBI
STATISTICA. [Ins cpaBHEHHs [BYX HE3aBUCHUMBIX TPYMI MO KOJIMYECTBEHHOMY
IIPU3HAKY C HEHOPMAJIBHBIM pacupeacieHueM ucrnonb3zoBasics U-kputepui ManHa-
VYutHu. Pe3ynbTaThl IPpUBEIEHBI B MEIMAHAX U KBAPTUJIISX.

PesyabTrarhl M HMX o00Cy:XJAeHHe. Y CTYJICHTOB OCHOBHOM . TI'PYHIIbI
(GUBKYJIBTYpPHl 1O CPAaBHEHUIO C TMPEACTABUTEISIMU CIHOPTUBHBIX CEKLMHA ObLI
noctoBepHo kopoue wuHTepBanm RR: 791 (779-835) mc m 913 (811-921) wmc,
cooTBeTcTBeHHO, p<0,01. ¥V HuX Takxke oTMmeuasncs Oosiee KOpoTKUM nHTEepBad QT:
357 (338-363) mc u 378 (347-395) mc, coorBeTcTBeHHO, p<0,05.

JlmurensHOCcTh QRS KOMIUIIEKCa B OCHOBHOW Tpymme ©OblIa TOCTOBEPHO
OoJbIlIe MO CpaBHEHHIO cO cropctMeHamu: 92 (87-102) mewm 73 (67-91) mc
cootBeTcTBeHHO, p<0,05. B 3TOM )¢ rpymme Habmromamacs 0oJbllas IITUTEIHHOCTD
unTepBana PQ: 148 (142-157) mc u 136 (130-165) mc cootBeTcTBEHHO, p<0,05.

Awmiutyga 3yoma Q Bo BTOPOM OTBEIIEHUHM Y CTYAEHTOB OCHOBHOHM TPYMIIBI
Gu3KynpTYypel OBIJJa MEHEe HEeTaTUBHOW 40 (\CPaBHEHHUIO MPEIACTABUTEISIMU
cnoptuBHbBIX cekmumit:  -0,03  (-0,10-0,00) mB " w. -0,10 (-0,20; -0,10) w™mB
COOTBETCTBEHHO, p<0,05.

AmMmntyna 3yoma R B mepBOM CTaHIAPTHOM OTBEACHUH Yy CTYJIEHTOB
OCHOBHOW Tpynmbl OblIa JOCTOBEPHO [ OOJNBINE, YEM Y YUYACTHHUKOB CIIOPTHUBHBIX
cekrmii: 0,68 (0,4-1,0) MB u 0,5 (0,3-0,7) MB cootBerctBeHHO, p<0,05. Bo BTOpOM
OTBEJCHUM aMmIuiuTyAa 3yOma Ry CTyJA€HTOB OCHOBHOW Tpymibl (U3KYJIbTYPHI
HaoOopot Obuta menbiie: 1,1.4(0,9-1,25) mB u 1,6 (1,3-2,2) MB cootBeTcTBEeHHO,
p<0,01. B Tperbem OTBElICHMU aMILTUTY1a 3yOua R y CTyJIeHTOB OCHOBHOMW T'PYIIIbI
takxe Obuta mensine: 0,6 MB(0,4-0,7) MmB u 1,2 mMB (0,8-1,7) MB cootBeTcTBeHHO,
p<0,01.

B mepBoM CTaHIApTHOM OTBEICHHWU Yy CTYIACHTOB OCHOBHOW TpPYIIIbI
aMIUTATYy1a 3y0ra S Obliia JoCTOBEpHO OoJibliie, yeM y croptemenos: -0,2 (-0,35; -
0,1) MB u -0,10 (-0,15; -0,05) MB cootBerctBenHo, p<0,01. Bo BTopoM oTBeieHUM y
CTYJICHTOB ‘OCHOBHOHW TPYMIBI aMIUTUTyJa 3yOma S CyIIECTBEHHO OOJIbIIE, YeM Y
TpeHupoBauHbiX ctynenroB: -0,2 (-0,2; -0,15) mB wm -0,1 (-0,25-0) wmB
cooTBeTCcTBeHHO, p<0,05. AMIumTyaa 3y01ia S B TpeTheM OTBEJCHUHU JTOCTOBEPHO HE
OTJINYAIACH MEXy TPYNIIaMHu.

YpoBenb ST B OCHOBHOM TpyIme ObLT TakXke OOJbINE, YeM y YYaCTHHKOB
cnopruBHbIX ceknuii: 0,07 mB (0,06-0,13) mB u 0,03 mB (-0,02; -0,04) mB
cootBercTBeHHO, p<0,01. B obOeux rpynmax maHHBIA TapaMeTp HE BBIXOAWI 3a
I'PaHUIIBI HOPMBI.

Y HETpEeHUPOBAaHHBIX CTYJAEHTOB II0 CPAaBHEHUIO C TPEIACTaBUTEISIMU
CIIOPTUBHBIX CEKIMH JOCTOBEpPHO MeHbIe yroi «a: 53° (44-68°) u 71° (69-82°)
cootBeTcTBeHHO, P<0,001. DTO MOXKET OOBSACHATHCS Pa3BUTHEM (HU3MOIOTUUECKON



TUNEpTPOPUU IPABOro KelyAouka. TpeHUPOBKH MPOAOJIKUTEIBHOCTBIO O0Jiee yaca
3 pa3a B Hemenmo TpeOYIOT MepeKauynBaHus OOJIbIIIEH €MKOCTH KPOBH, YTO BHI3BIBACT
MEePETpPy3Ky MPaBbIX OTIECIOB 00BEMOM.

AmMmntyna 3yona T B mepBOM OTBEIEHHWH Y CTYAEHTOB OCHOBHOW TI'PYIIIIbI
Obl1a JTOCTOBEPHO OOJBINE, YeM Yy YYAaCTHHKOB CHOPTUBHBIX cekmuii: 0,3 MB
(0,3-0,35) mB u 0,25 (0,2-0,3) MB coorBerctBenno, p<0,01. Bo BTopom
CTaHJAAPTHOM OTBEACHUM aMIUIMTyAa 3yOma | He OTauYasach MEXIY TpYIIIaMH.
B TpetheM oTBeneHuM amrumtyga 3yOma T y HETPEHHPOBAHHBIX CTYJIEHTOB IO
CpaBHEHMIO cO cropTcMeHamu Obuia messbiie: 0,1 mB (-0,1-0,15) mB u.0,15 MB
(0-0,3) MmB cootBercTBeHHO, p<0,05.

BoiBoabl. V3Menenust aMImuTy 1HO-BpeMeHHBIX mapamerpoB DKI' ¢TyaeHToB
MEIUIMHCKOTO  YHUBEPCUTETA, 3aHUMAIONIMXCS B  CIOPTUBHBIX:. CEKIMSIX,
COOTBETCTBYIOT KJIACCHUECKUM (PU3UOJIOTHYECKUM NPEoOPa30BAHUSM 'y MOJOJBIX
CHOPTCMEHOB-TIO0UTENEH. 3aHATHS B CIHOPTHUBHBIX CEKIUAX B TeueHHe 3-4 vacoB
3paza B HENETMIO COMPOBOXKIAIOTCS YCKOPEHHEM  aTPHO-BEHTPHUKYJISIPHOTO
npoBeneHus, ymenbimieHneM UCC B MOKOe, DPa3BUTUEM  YMEPEHHOMU
¢u3nosornyeckori runeprpopuu JEBOrO0 U MPaBOIO. KEIyJOUKOB. PerynspHbie
3aHATUSL CIIOPTOM OJIAarOTBOPHO CKAa3bIBAIOTCSI HA COCTOSTHMM CEPAEYHO-COCYIUCTOM
CUCTEMBI Y CTYJICHTOB MEUIIMHCKOTO YHUBEPCUTETA:
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I'EHAEPHBIE PA3/INYNUA UBBUPATEJIBHOCTHU BHUMAHUSA
Y CTYJEHTOB-ME/IUKOB HA ITPAKTUYECKHUX 3AHATUAX
11O HOPMAJIbHOM ®U3UOJIOTUU

KoToBa A. A., KapaBanues A. A., llleikuH U. A., TronuHa 0. HU.,
Paaguyenko M. C.

Boponesicckuii 2cocyoapecmeennwiii meouyunckuti ynueepcumem um. H. H. Bypoewnko
Bopowneorc, Poccus

Beenenue. CoBpeMEHHBIN CTYJEHT-MEAUK BOpOHEXKCKOro rocy/1apcTBEHHOIO
MEIUIIMHCKOTO YHUBEPCHUTETAa OJHOBPEMEHHO OCBauMBaeT OONMbIINE:, 00BEMBI
TEOPETUYECKOT0 MaTepHaja MO Pa3IMYHbIM JUCHUIUITMHAM (OHOJIOTHS, \aHATOMUS,
HOpMalibHast (U3HOJOrus, TUCTOJIOTHs) Ha 1-M u 2-M Kypeax, paboTaer c
NPAKTUUYECKUMH 3aJaHUSIMU Ha 3aHATUSAX, BBINOJIHIECT, BHEAYAUTOPHYIO padoTy.
B sTux ycnoBusix u30MpaTeNbHOCTh BHUMAaHHSI — CIIOCOOHOCThH BBIIEIAThH IJIaBHYIO
uHpoOpMaLMi0 U3 OOIIEro MOTOKAa M MOJJEPKUBATh KOHUEHTPALMIO BHUMAHUS —
CTAaHOBUTCSl OJIHUM W3 KIJIIOUEBBIX (PAKTOPOB yCHEMHOCTH 00yueHHUs. OCOOEHHO 3TO
3HaYUMO Ha MPaKTUYECKHUX 3aHATUSAX MO HOPMAIbHOM (u3mosoruu, rae Tpedyercs
OJIHOBPEMEHHO BOCIIPUHHUMATH TEOPETUUYECKHIL MaTepHai, MPOBOJANUTH ITPAKTUYECKHE
paboThl, AHATIM3UPOBATH JAHHBIE U BBIMOJIHSTH 3aJaHNsI B OTPaHUYEHHBIE CPOKH [1].

Hean. WccnenoBanue u30MpaTeIbHOCTH BHUMAHUS CTYAEHTOB-MEIMKOB Ha
MPAKTUYECKHUX 3aHITHUIX 10 HOPMAJIbHOM (PU3HOJIOTHH.

Metoabl ucciaenoBanusi. Veenenopanve npoBoAwioch Ha 6aze BIMY wuwm.
H. H. BypaeHko B MeXCECCHOHHBIN MEPUOJT yUeOHOTO Mpollecca Ha MPaKTUUECKUX
3aHATUAX 10 HOPMaNbHOW (u3unoioruu. BrIOOpPKY ucciIeqoBaHUs COCTaBHIIA
CTYJIEHThI 1-TO U 2-T0 KypcOB (Bo3pacT 18+1), u3 Hux — 46 aesyuiek u 30 roHOIIEH.
Omnpenensnu n30upaTeNsHOCT, BHUMaHUS ¢ IOMOIIBIO TecTa MioHctepoOepra [2].

[ToxazarensimMu (U30MpaTeNnbHOCTY BHUMAHUS B MCCIEAOBAHUU C IMOMOLIBIO
Tecta MroHCTepOepra sIBJISIOTCS BpeMsl BBIMOJIHEHUS 33/JaHUs, a TAaKKE KOJIUYECTBO
OIMOOK W TPOIYCKOB IMPH OTHICKUBAaHUM U MOJYEPKUBAHUM CJIOB. Pe3ynbTaThbl
OLICHUBAJIUCH TIPH HOMOIIM IIKaJIbl, B KOTOPOH OaJIbl HAYUCIISIFOTCSI B 3aBUCUMOCTH
OT 3aTPAYCHHOIO» Ha IIOMCK CJIOB BPEMEHH. 3a KaXKJ0€ MNPOIYIIEHHOE CJIOBO
CHIDKAETCS OOMH OaJll.

Tect . MroHcTtepOepra TMO3BOJSET  OLEHUTh, HACKOIBKO  3(P(HEKTUBHO
UCIIBITYEMbI MOKET BBIJEIATh U 00padaThIBaTh LENEBYI0 MH(GOPMAIIMIO U3 OOILIEro
MOTOKAa; OH HANpaBJIE€H Ha BbISIBJIEHWE BHHUMAHHMS M COCPEJOTOYEHHOCTU
oOydJaroumxcst BO BpeMsl MPaKTUUECKUX 3aHATUH [3].

Pesyabrarel m ux o0cyxaeHue. [lo pesynbrataM HCCIEIOBAHUS MOMKHO
pa3lIeIUTh KOJMYECTBO YYACTBYIOIIMX B SKCIEPUMEHTE YCIOBHO Ha 4 rpynmnsl: 1) He
JOMYCTUJIM OIIMOOK W HE TPEBBICUIM BpeMms; 2) JONYCTWIM TOJBKO OIIMOKU;
3) omMOOK HET, HO MPEBBICHIM BpPEMCHHBIC paMKH;, 4) eCTb W OIIMOKH, W
IIPEBBILIEHHE BPEMEHHBIX PAMOK.



B rpynne aeBymiek 40% uMenu BbICOKMN 0ayul M30MpaTeIbHOCTH BHUMAaHUS,
38% — cHmWKeHHE MOKa3aTelass B CBA3M C MPOIYCKOM CJOB WJIM €r0 HEBEPHBIM
BbIZICICHHEM, 9% OIpOILICHHBIX JKEHCKOrO II0JIa B JIAaHHOM TECT€ MPEBBICUIH
BPEMEHHOM uHTEpBal, a 13% — cHmkeHue nokasaress Mo 00OUM CITyqasiM.

B rpynne roHomel MakcCuMaNbHBIN 0all YCHEIIHOTO BBIMOJHEHUs TecTa ObLI
BbISIBIIEH y 24%, B pe3yibTaTe NPOIYyCKAa CIOB W MPEBBILIEHUS BPEMEHHOIO
uHTEepBajga — 10 27% ONPOIIEHHBIX COOTBETCTBEHHO. [l0 000MM BO3MOXHBIM
ciyyasiM (M OolIMOKHU, ¥ TpeBbIlIeHne BpeMeHn) — 20% JHI] My>KCKOTo IoJa.

Takum o0pa3zoM, B IpyIirie A€BYIIEK W30UPaTEIbHOCTh BHUMAHMSI ObLIA BBILIE,
OIMUOOK B TNPOIYCKE CJIOB M TMPEBBIINIEHUH BPEMEHHOIO HWHTEpBajal BBISIBICHO
MEHBIIIE, YeM B TPYIINE IOHOIIEH.

B rpynme aeBymiek Tonbko 9% mnpeBbiciiii BpeMs (06€3 omunbok), Toraa Kak y
IOHOIIEH 3TOT TokKazarelb cocTaBud 28%. DTO KIIIOYEBOM TEHIIEPHBIM KOHTPACT:
FOHOIIY 3HAYUTENBHO Yallle TEPSIOT TEMII BHITOTHEHUS.

CoBoKyITHas J0JI «HEOJaronoayyHbIX» rpynn (OIHOKM W,BpeMsi) y IOHOIIEH
BoiE: 75,5% (27,5+28+20,5) npotus 60% y nesymiek (38+9+13), uro yka3pIBaeT Ha
pa3HbIE TUIBI OIIMOOK Y Pa3HBIX MOJIOB UCCIIEAYEMBbIX.

Tak, B Xolle NPOBEACHHOIO HWCCIAEAOBAaHUS JCBYIIKM 4Yalle JAOMYCKAaIOT
nponyck cioB (38%), HO peako BBIXOAAT 3a<pamku BpemeHu (9%) — TO ecThb
paboTalOT aKKypaTHO, HO HE BCET/1a MOJIHO.

FOHomM npumMepHO OJUMHAKOBO CTPaJAalT .M OT mpomycka cioB (27,5%), u ot
npeBbIleHus BpeMeHH (28%) — MeHee CTa0MIbHBI 10 000MM MapaMeTpaM.

BbiBoabl. TakuM 00pa3oM, Ha/ NPAKTHYECKUX 3aHATHUAX [0 HOPMaJbHOU
¢usznonoruu  MOpU  MPOBENCHUHU. KOHTPOJBHBIX  TECTOB,  BBINOJIHEHUU
(U3HONOrMYECKUX OMNBITOB B YCJHOBHUAX OFPAaHMUYEHHOTO BPEMEHM IOHOIIM MOTYT
MOKa3bIBaTh OOJee HU3KUE Pe3yJibTaThl HE M3-3a CIa0Oro MOHMMaHUS MaTepuana, a
M3-32 3aMEIJIEHHOTO TeMmila 00paboTku wuHpopMmanuu. PexkoMeHnayercss mpu
TECTUPOBAaHUU TO (U3UOJOTMK (HAampUMEp, TECThl HA 3HAHHE T'€MOJUHAMUKH,
OMOAJIEKTPUYECKUX TOTEHIMAIOB, PEPIEKTOPHBIX IYyT) HE AeNaTh >KECTKUM JIMMUT
BPEMEHU OCHOBHBIM KPUTEpPHEM OIIEHKH OCOOEHHO Ha paHHUX Kypcax; pa3AesiuTh
OLIEHKY Ha «TOYHOCTB» W «CKOPOCTH» KAK CAMOCTOSATEIIbHBIE MTOKa3aTenu [4].

[Ipn BBINOJHEHWHM TNPAKTUYECKUX 3aJaHui, TpeOyIoIUX MOIIaroBoro
anroputMa {(u3MepeHue aprepuasibHoro nasiieHus, cHatue DK, onenka QyHKumii
HEPBHOW CHUCTEMBI) MTPEIOCTABIIATH FOHOLIAM JOMOJIHUTEIBHOE BpeMs UM pa30uBaTh
3aJIaHHN€ Ha 3Tanbl ¢ KOHTPOJIEM ITOCIJIE KaXK10TO.

JleBytiikam, Ha00OPOT, aKIEHTUPOBATh BHUMAHUE Ha MOJHOTE BBIIOJHEHUS —
OHM paboOTalOT aKKypaTHO, HO CKJOHHBI Mpomyckath netanud. Ilpu paborte ¢
(bU3HOIOTUYECKUMH  TaONMUIlaMU, cXeMaMu pedIeKTOpPHBIX Ayr, Tpadukamu
reMOJMHAMHKHU TIOJIE3HO JaBaTh YEK-JIUCThl C TEpeYHEM OO0s3aTEeNbHBIX ITyHKTOB,
YTOOBI CHU3UTh BEPOSITHOCTD MPOIMYCKa 3JIEMEHTOB.
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GAKTOP UHI' MBUPOBAHUS IENAT®-CUHTA3DBI
B HOPME U 11PHU IRATOJIOT'AN

JleonT1I0K'E. B.

I'poonenckuti 2ocyoapcmeerHuiil MeOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

Beenenme. |IF; (the. ATPRase Inhibitory Factor) mnpencraBnser coboi
cnenupuyueckuii 0enok, peryyisrop nuruouposanus FiF,-AT®-cunTtassl.

Jauubiii  ¢GakTOp B3auMMOJEUCTBYeT ¢ pacTBopumoil Fi-cyObenunuiiei,
cnenupuueckn UHLMOUpPys ee AT®-cuHTa3HYI0 aKTUBHOCTh. JTO O3HaudaeT, 4to [F;
npenoTBpamaeT (ruapoan3 AT® U 3amMImaeT KIETKYy OT MCTOLIEHUS 3aIacoB
sHepruu. Takoe "HHTHOMpOBaHHE OCOOCHHO BaXXHO B YCJOBHUSX HapyIICHUS
KJIETOYHOT'O AbIXaHHNs, BO3HUKAIOILETO PY I'MIOKCUH, YTO TIO3BOJISIET paCCMaTPUBATh
daktop. murnbuposanusi AT®-cunraser (IF;) B KadecTBe MOTCHIMAIBHOM
TEPANEBINYECKON MMILIEHH JUI JICYCHHsS HEHPOJEre€HEPATHBHBIX, CEPACYHO-
COCYJIMCTBIX U OHKOJIOTHUECKHX 3a0oJieBanuii [1].

Heab. Cucrematu3upoBaTh M NpPOAHATU3UPOBAThH JIUTEPATYpPHBIE AAHHBIE O
ponnt (hakTopa [F1 B HOpME U IIpH MATONOTUH.

Mertoabl wucciaenoBanusi. [[ns HanmucaHus HACTOSLIETO AHAJUTHYECKOTO
0030pa OBLI TPOBENEH MOMCK MPOQHILHOW JTUTEeparypbl B Oa3ax maHHbIX (Google
Scholar, Scopus, Web of Science u eLIBRARY.

Pe3yabTaThl U uX o0cy:kaeHue. |F; sBiasieTcss TepMOCTaOMIBHBIM OEJIKOM C
Maccoirt okoio 10 kJla. Ero monekymsipHas CTpyKTypa BHepBble Oblla omucaHa B



2001l rogy ¢ TMOMONIBIO JaHHBIX PEHTIEHOCTPYKTYpHOro aHanu3a. Hamuuue
romosioroB IF; y caMmbIX pa3HBIX OPraHM3MOB — OT PACTEHUU M JOPOAKKEH [0
KUBOTHBIX W YEJIOBEKa — CBHUJETEIBCTBYET O €ro (yHIaMEHTalIbHOH pOIH B
KJIETOYHOW SHEPreTUKE U 3BOJIOLUOHHON KOHCEPBATUBHOCTH.

CoryiacHO IUTEPAaTypHBIM JAHHBIM, B PE3YJbTATE MPOLECCA ATbTEPHATHBHOIO
crutaiicudra nepsuuHoro tpanckpunrta MPHK IF; yenoBeka cocodHo oOpa3zoBaTbes
3 Bapuanta MPHK, pasznuuarommxcs 1mo mjIMHE W MOCIEI0BATEIBbHOCTH. B CBsA3M C
STHM BO3MOXKHO 00pa30BaHHE COOTBETCTBCHHO TPEX Pas3IMuUHBIX M30dopm Oenka [2].
Y uenosexka IF; xomupyercs renom ATPIF;, nokamu3oBaHHBIM B. IE€PBOU
xpomocome [3].

B HopManbHbIX ycnoBusix [F1 MoxkeT ObITh B 3HAUUTEIBHOU Mepe CBOOOIEH OT
AT®-cunTa3zpl. OTOT UHTHOUTOP CIEIyeT paccMaTpuBaTh KakK PEryjsiTop crpecca,
TaK Kak ero B3auMocBsi3b ¢ Fi-AT®-cuHTa30i o0ecriednBaeT KIeTOUHY0,a1alTalluIo
K MHUTOXOHAPHAIBHOMY CTPECCYy U HU3MEHEHHUSIM B YCJIOBHUSAX 'MUKPOCPEAbl IS
BBDKHBaHUSI.

CoriacHO TPOBEICHHBIM HCCIIEIOBAaHUSAM, YPOBEeHb dKcHpeccuu [F1 BapbupyeT
B 3aBHUCUMOCTH OT THIAa TKaHU U KIJIETOK. YBEIUYCHHE DKCIIPECCUU MPHUBOJUT K
MeTa00JIUYECKOMY TEPEKIIOUCHUI0 U aKTUBUPYET BBIPAOOTKY AaKTUBHBIX (opM
kuciaopoga (ADK), uro MoxkeT CHOCOOCTBOBATh BO3HUKHOBEHHMIO paka U
YCTOMYMBOCTH K XuUMHOTepanuu. Vcxons W3 | JIUTepaTypHBIX JaHHBIX, TpHU
3aKUCJICHUM MHUTOXOHJApUAIbHOrO MaTpukca  (aktop IF; ckioHeH 00pa3oBBIBATH
WHTUOUpYIOIUME JUMEPBI, KaK 3TO MPOMCXOAWT, HANpuUMep, MNpU HUIIEMUU U
runokcuu. [loBbIlIEHHAsT HOKCIPECCHs JAaHHOTO MHTUOUTOpa TMPUBOIUT K
oOpazoBanuto  onuromepoB  Fi-AT®cuHTa3pl ¥ yBEIMYMBAET  IUIOTHOCTH
MUTOXOHJPHAIBHBIX KpUcCT. TakuM oOpa3zom, [F1 ydacTtByer B perynsainuu 6uoreHnesa
U CTPYKTYPBl MUTOXOHIPHIA, a TaKkXe. BIAUsIeT Ha pa3HooOpa3Hbie (EeHOTHUIIHI OOMEHA
BEIICCTB ¥ CyAb0Yy KiIeTOK [4].

CHmxeHre MeMOpPaHHOTO OTEHIIMAIa MUTOXOHIPUI BbI3bIBAE€T OOPATHBIN X0/
FiFo-AT®-cunTasel, yre BeaeT kK ruapoiuzy ATO, mpeBpaias MUTOXOHAPUU B
notpeouteneit AT®D. DTO COCTOsIHME CBS3aHO C WIIEMHUEH, KOrja HapyIlIeHHE
nepdy3un TKaHed MPUBOIUT K MOHIKEHUIO KJIECTOYHOW OKCUTEHAIUM (TUIIOKCHUM),
4TO OJIOKMPYET MUTOXOHApHAIbHOE AbixaHue. BocctanoBnenue pabotel FiFo-AT®-
CHUHTa3bl BO. BpEMs HIIEMUU MOXHO OOECIEUUTh HCIOJIb30BaHUEM HWHTHOUTOpA
ANEKTPOHHO-TPAHCIIOPTHOM 1eNHU (HapuMep, pOTEHOHA, OKa3bIBAOIIETO BIUSHUE Ha
kommieke [, wumu NaCN, wunrubOupyromero komiuiekc [V) u  ogHOBpEeMEHHO
BBEJICHUCM OJIUTOMMITMHA — aHTHOMOTHKA, KOTOpbIi ntoaasiseT FiF,-ATd-cunTasy.

[Tokazano, wurto IF; cHmwkaer AT®O-ruapoIUTUYECKYI0  AKTUBHOCTh
F1Fo=AT®-cunTazer Bo Bpems umiemMund Ha 70-80%, TpEemsTCTBYS MOBPEKICHHUIO
KJICTOK M 3aMeIsisi UX TUOeNb MPU OTCYTCTBHUU KHUCJIOPOJa M TIIOKO3bl. BO Bpems
peniepdy3un IF; ObicTpo mnepectaer cBsizbiBaThCd ¢ FiFo-AT®d-cunTazoi, urto
MO3BOJISIET ~ BHYTPUKJIETOYHOMY  ypoBHIO  AT®  OTHOCUTENBHO  OBICTPO
BOCCTaHABJIMBATKLCS MOCJIC CYOJIeTAIbHOU UIlIeMuH [ 5].



BeiBoabl. IF; urpaer ponb 3alMTHOrO MEXaHHM3Ma, MPEIOTBPAIAIOIIETO
HEKOHTpoJupyemblii ruapoan3 AT® U HCTOIIEHHE KIETOYHBIX JHEPreTUUYECKUX
pPE3EpPBOB B YCIOBHUSIX cTpecca. [lambHEHINEe WCCIeNOBaHUs, HANpPaBICHHBIE HA
MOJTHOE BBIACHEHHE MexaHu3Mma neuctBus IF1 m ero poam B pasiuuHBIX
(U3UOOTUYECKUX W TATOJIOTHUUECKHUX MPOIECcax, ABISIOTCS KpalHe BaKHBIMH IS
MMOHMMAHUSl KJIETOYHOW DHEPreTUKM U Pa3padOTKU HOBBIX TEPANEBTUUECKUX
CTpaTeruil.
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NCCIEJOBAHHUE NOKASATEJIS OBIIEI'O BEJIKA KPOBH
INIPU BECIHOBHOM 3AKPBITUU ITEP®OPATUBHOI'O
OTBEPCTUA AIBBIKEIYIKA B OKCIIEPUMEHTE

Maxkapesud E. .1, Kamapen A. M.2

L podnenckuii 2ocyoapcmeennuiii meOuyuHcKuli yHusepcumem
2[poonencKkas yHUBepCUmemcKkas KIuHuKa
I'poono, benapyco

Brenenue. Hanbosnee pacnpoCcTpaHEeHHBIM XUPYPTUYECKUM METOIOM JICUCHUS
mepdOpaTUBHON TacTPOAYOJCHATLHON S3BbI B HACTOSAIIEE BPEMS  SIBISAETCS
yiBanue. HawmbOosee dYacThiM OCJIOXXKHEHHEM Mep(OopaTUBHON S3BBI JKETyJKa
SBJSIETCSI HECOCTOATENBHOCTh ymmTou nepdopamuu (1o 11% cmyuaes) [1, c. 49].
B nuTepatype onmcanbl pa3inyHble OSCIIIOBHBIE METOBI 3aKPBITHS TIEPPOPATUBHOTO
OTBEPCTHSI.

Heas. HccnemoBaTh SKCIEPUMEHTAIBHBIM IIYTEM HW3MEHEHUS I10KA3aTeNs
oOmero Oenka B OMOXMMHYECKOM aHAJM3€ KPOBU MPHU NMPUMEHEHUU OECIIOBHOIO
METO/1a 3aKPBITHS MTep(HOPATUBHOTO OTBEPCTHUS JKETY KA.



MeToabl wucciaeaoBaHusA. OKCOEpUMEHT mpoBoawics Ha 20  Oenbix
nabopatopHbix Kpbicax Becom 200-220 rtpammoB. Bce »artambl  ucciaemoBaHUS
BBIIIOJIHSJIMCh B COOTBETCTBMM € «EBpONENMCKOW KOHBEHUMEW O  3aluTe
MTO3BOHOYHBIX )KUBOTHBIX, UCIIOJIb3YEMBIX JJI SKCIIEPUMEHTOB WJIM B MHBIX HAYYHBIX
LETAX.

B skcnepumenTtanbHOi rpymme y 20 1a00opaTOPHBIX KPBIC MO KETaMHUHOBOU
oO1ieil aHaibre3uel MPOBOJWIOCH MOJAETUPOBaHUE MephOPATUBHOM S3BBI JKETYIKa
no pa3pabOTaHHOW HaMH METOJMKe. 3akpbITHE JAepeKTa CTEHKH Kelyaka
OCYLIECTBISIOCHh IyTeM (ukcanuu (uOpUHOBBIM KiieeM «DuOpuHOCTAT), yyacTKa
OOJIBIIOTO CAJIbHUKA Ha HOXKKE.

Ha 3-u, 7-e, 14-e u 28-e cyTKH IOCJE ONEPALNN Y )KUBOTHBIX OCYILECTBIISWICS
3a00p KpOBHU Uil KCCAeAOBaHUs 00mIero 0enka OMOXMMHUYECKOro aHajdu3a KpOBHU 110
OOILIETPUHATON METOJUKE C MOCIEIYIONIUM BBIBEJCHUEM >KHUBOTHBIX MO 5 0COOEH.
[TomyyeHHble pe3yJIbTAaThl MOABEPTaIUCh CTATHCTHUYECKOW 00paboTke mporpammoit
Statistica 10.0.

Pe3yabrarhl u ux o0cyxaeHnue. [lomydeHHbIe HAMU JAHHBIE TOKA3BIBAKOT, YTO
Ha 3-u CyTKM 3HayeHue cpeanero nokaszatenss (M+SD) oOmiero Oenka cocTaBHIIO
57,5+4,7 r/n. Ha 7-e cyTku cpenHee 3HaueHHe o0IIero 0Oeika B SKCIEePUMEHTATBHON
rpynne coctaBuwio 57,9+2.6 r/n. Ha 14-e cyTku-CpeaHuii mokasarenb oOLero oenka
ObL1 paBeH 61,6+7,2. r/n. Ha 28-e cyTku cpenHee 3HaU€Hue o01ero 0ejika COCTaBUIIO
61,9£1,9 r/a. Ilpu cpaBHEHWM [aHHBIX MOKAa3aTe€led CTAaTUCTUYECKH 3HAYUMBIX
u3MmeHenuit Het (p>0,005).

BbiBoabl. AHATU3UPYsl BBILICIEPEUNCICHHYI0 UHPOPMAIUIO NPU CPABHEHUU
nokasaresied oOmiero Oenka KpoBW. B JauHamuke Ha 3, 7, 14, 28 cyTku mpu
OecIIOBHOM croco0e  3aKkpbITHs | AeeKTa. KeIyAKa CTAaTUCTUYECKH 3HAuYMMBIX
pa3InM4Mil JaHHOTO MOKa3aTeN sl He YCTaHOBIICHO.

JUTEPATYPA
1. Kpacunsuukos, J. M. JInarHocTika U KOMIUIEKCHOE JIEUEHUE HECOCTOSTEILHOCTH IIIBOB
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kumky / JI. M. KpacumeaukoB, M. M. Munnymnus, f. FO. Hukonaes // KpeatuBHast xupyprus u
onkonorust. — 2012.— Ne 3. — C. 49-57.



Ob OPTAHU3AIIMU BOCIIUTATEJBHOM PABOTbI
HA KA®EJPE HOPMAJIbHOM ®U3U0OJIOT U

Muxsiamesuu O. C,, 'nytkuH C. B., ®uparo M. J.

I'poonenckuti 2cocyoapcmeerHblll MEOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

BBenenue. CymecTBeHHOE BIMSHHUE HA CTYACHTOB BBICHIMX _YYCOHBIX
3aBEJICHUI OKa3bIBAlOT HEraTUBHbIE (AKTOPhI, BO3HMKAIOIIME B { 0OIIECCTBE
(nceBnoOKyNbTYpa, HedopMaidbHas cpeaa OOIICHHUS, CeTh MHTEPHET . W Jp.).
Jlist appexTuBHOrO penieHus: npodieMbl BOCIUTAHUSL CTYJIEHTOB M (YOPMHUPOBAHUS
AKTUBHOW TPAKJAHCKOW MO3UIIUA B COBPEMEHHBIX By3aX HEQOXOJMM \CUCTEMHBIN
MOAXOJ. DTO 03HAYAET KOMIUIEKCHOE W LIEJICHANPABICHHOE B3aUMOJICHCTBUE BCEX
AJIEMEHTOB  00pa30BaTEILHOTO IMpoIlecca: MpernojaBaTesiew;, aIMUHUCTPAIIUH,
CTYJICHYECKHX OpraHu3alnil U BHEy4YeOHOU AesTenbHOeTU. BocnurarensHas pabora
JOJDKHA OBITh MHTETpUpPOBaHA B  YYEOHBIM mpolecc W. MOAACPKUBATHCS
COOTBETCTBYIOIIECH METOANYECKON Oa30H.

Hean. Ilpoananu3upoBaTh OpraHu3aio\BOCIUTATEIBHON pabdOThl Ha
Kadenpe.

MeTtoanbl uccienoBanusi. O0001IeHNE PE3YIABTATOB BOCIUTATEILHOU pabOThI
Ha Kadeape Ha OCHOBE BCECTOPOHHErO aHajIu3a BOCIHUTATEIbHOM [EATEIbHOCTH,
MIPOBEICHHOTO B T€UEHUE YUeOHOTO Toja.

Pe3yabtarbl u ux obdcyxaenue. Kapenpa HopmaibHON (U3HOIOTUU CTaBUT
nepea coOoW 3ajadyy HE TOJIBKO, JIaTh CTYJIEHTaM IIyOOKHME 3HaHMUS B 00JacTu
(U3MONIOTUH, HO U aKTUBHO CHOCOOCEBOBATH (hOPMHPOBAHUIO UX MHUPOBO33PEHUS U
CUCTEMBI IIeHHOCTeH. [ledaTrensHocTh Kadeapsl B 3TOM HAMpPaBICHUH CTPOUTCS Ha
OCHOBE BAKHEUINUX TOCYAAPCTBEHHBIX JIOKYMEHTOB, OIPEACHSIONINX pPa3BUTHE
oOpa3zoBaHusI M MOJIOAGKHOU monuThku B Pecnybnmuke benapyck. [Ipodeccopcko-
MpernojaBaTesIbCKuil -~ COCTaB  kKadeapsl omnupaercss Ha monoxkenus Kopjekca
Pecnybnmuku bejapycs 00 oOpa3oBaHuH, a TakkKe Ha KIIOYEBbIC KOHIEMIIUU U
MpOTpaMMBbl, HaIlPaBJE€HHbIC HA BCECTOPOHHEE PAa3BUTHE U BOCIUTAHUE MOJIOAOTO
MOKOJICHUSI: DTO BKJIOYaeT B ceOs1i KOHIENINI0 HeNMPEephIBHOTO BOCIIUTAHUS JIETEH U
yyalenes MoJio1exu, cooTBeTCTBYIoIIY0 [Iporpammy Ha 2021-2025 roasl, a Takxke
rocygapcrBeHHyo nporpamMmy «OOpa3oBaHHE U MOJIOACKHAS MOJUTHKA» Ha TOT K€
nepuon. C siuBaps 2026 rona cucrema odpa3oBanus PecnyOnuku benapyce nepernuia
Ha peaiu3alio OOHOBJIEHHON MPOrPaMMHO-TIAHUPYIOIMICH  JOKyMEHTAIUH.
['MaBHBIM JTOKYMEHTOM, OIpPEACHSIONM 3Ty paboTy, craja yTBEp>KICHHAS
IIporpaMma HENpEPHIBHOIO  BOCHUTAHUS JETEM M yYallEWCs  MOJIOJEKHU
Ha 2026-2030 roapl. Ilpu mIaHUpOBaHWUM W peATU3ALMU  BOCHUTATEIbHBIX
MEpOTPUATUN Mperno/1aBaTesn Kadeapsl HOPMAaJILHOM busnonoruu
PYKOBOJICTBYIOTCSI BHYTPEHHMMH JIOKYMEHTaMU YHUBEpPCUTETa H (paKyJbTeTa.
Oto0 BKIItOYaeT B cedst oOmmMii miuaH BocnuTarenbHol padotrel YO «['poaHeHCKUi



roCyJapCTBEHHBbIA MEIUIMHCKUN YHUBEPCUTET», IJIaH BOCHHUTATENILHOM padOThI
nedeOHOTO (paKkynbTeTa, a Tak)Ke€ KOHKPETHBIA IIJIaH WICOJIOTHUYECKOU W
BOCIHUTATENbHOW paboTel Ha mpexacrosmmii 2025/2026 yuebusiit ron. Taxoi
KOMILIEKCHBI TTOAXOJ TO3BOJIIET OOCECHEUYUTh CHCTEMHOCTh U A()PEKTUBHOCTH
paboThI MO (HOPMUPOBAHKIO TAPMOHUIHO PA3BUTON JMIHOCTH Oyaymiero Bpaya [1].

Opranuzanusi y4dacTusi CTYJAEHTOB B BOJIOHTEPCKOM JBHKCHUH SIBISICTCA
BaYXHOM 3a/1adyeil BHICIINX YUEOHBIX 3aBeicHUN. IHTerpayst BOJOHTEPCKOTO OMbITa B
y4eOHBIN mpoliecc Ha Kadeape HopMallbHOU (hU3UOJIOTUHN — eIle OAuH d(PPEeKTUBHBIN
METOJI CTHUMYJUPOBAHUS TPAKIAHCKOM aKTUBHOCTH oOydvaromuxcs. Bwmecte ¢
npenojaBarenasiMu Kadeapbl CTYIEHTh TPUHUMAIOT Y4acTUe B OJIarOTBOPUTEIHHBIX
akuusix («{obpo Oe3 rpanuil!» ajis BOCIUTAHHUKOB COLMAIbHO-TIEAArOTMYECKOrO
neHTpa, JIHIO WHBaIWAOB ISl TOJOMEYHBIX JHEBHOTO OT/EICHUS THPCeObIBaHUS
r. ['poHO), MPOBOIMMBIX B yHHBEpcHUTETE. [laHHBIE COLMANIbHBIE TPOEKThl — 3TO HE
TOJBKO BO3MOKHOCTh IPUHECTHU MOJIb3y OOIIECTBY, HO U Ba)KHBIN BTAN JUUYHOCTHOTO
pazButus. CTyaeHThl ydyarcsi paboTaTh B KOMaHJ€, HPUHUMATHh PEIICHUS,
MpeoioJieBaTh TPYAHOCTH, TMPOSBIATH couyBcTBUE [2]. . IloJiydeHHBIN OMBIT
MO3BOJISIET 00YUYaAIOIIMMCS MPOYYBCTBOBATh BAXKHOCTh COIMANILHON OTBETCTBEHHOCTH
Y IPUTOAUTCS B Oyay1ien NpoPpecCuOHAIBHON AESITENbHOCTH.

BakHbIM acneKkTOM CHCTEMHOW pPadOThl-I10 HaTPUOTUYECKOMY BOCIHTAHUIO
MOJIOJICKH, NTPOBOAMMON Ha Kadenpe u HanpaBIeHHOM Ha (HOPMHUPOBAHUE
IrPAXKIAHCKOM WIAECHTUYHOCTH, YKPEIUICHME HCTOPUYECKON MaMsATH U BOCIIUTAHHE
YyBCTBAa OTBETCTBEHHOCTH 3a Oyjayllee CBOEH CTpaHbl, SIBISETCS MPHUBJICUYCHUE
oOyyJaronmxcsit K MpOEKTaM, MOCBSIICHHbIM 8l-neturo mobenbl Haj (ammcTcKon
I'epmanueii («Jlenta nmoGenwl», npoekrta, «beccmepthas cinaBa Benukoit [ToGean»,
MOCEeIIEHNs] BBICTAaBKH, IOCBAIIeHHON 1MoOeae B BOB «llamsps. MyskHacIpb.
Bsicnay), ydactue B pecrnyOJIMKaHCKOM JTUKTaHTE KO JIHIO HApOAHOTO €IMHCTBA.
Tak xe exerogHo 21 ¢epass ormevaeTcs MexayHapOAHBIN I€Hb POAHOTO S3bIKA,
B paMKax KOTOpOro B belapycu TpagulMOHHO NpoBoAuTcs PecnmyOjmMKaHCKUM
AUKTAHT MO 0eIopyCccKOMY $I3bIKY. ODTO MacluTaOHas akuus, Lejb KOTOpOu —
nonyJisipu3anusi 0el0pyCcCKoro si3blka M MpoBepka rpamoTHocTH. llpenopaBaTtenu
kadeapsl CO CTYACHTAMHU MEeAMaTPUUECKOTO (akyjabTeTa Hamucalyd JUKTAaHT B
OHJIaH-dopMAaTe, . MOJNKIIOYUBIINCH, K TpaHCAANMU. TeKCT, BBIOpAHHBIA IS
MPOBEPKU 3HAHWM, ObUT MOCBALIEH ['oxy OemopycCKOW >KEHIIMHBI W MPEACTaBIISII
co0oli OTPBIBOK U3 Mpou3BeAcHUs Ajecs 3BoHaka mmoja HasBaHueM «bemapyckis
KaHybIHBY. | Takum  o0pa3oMm, BaXHO HE OTpaHUYMBATHCA  (POpMaIBLHBIM
MPUCYTCTBUEM, a BOBJIEKATh CTYJCHTOB B AaKTUBHOE OCMBICIEHHWE COOBITHH,
o0y aasi K pa3MBIIUICHUSIM O POJIHM KaXJI0T0 B COXPAHEHUH MUPA U CTaOMIILHOCTH.

OgHuM W3 HaNpaBJICHWH BOCHHUTATENBHOW pabOThl Kadeaphbl SBIACTCS ¢
NeSTENPHOCTh B COIMANBHBIX Meaua (ceTsix Instagram um Telegram), koTtopas
HalpaBjeHa Ha TpaHCISIHUI0 HauOolsiee akTyalibHOM uH(OpMmanuu. Paszmeniatorcs
MOAPOOHBIE MOCTHI C OMUCAHUEM 00Pa30BaTENIbHBIX MPOrPaMM, HAYYHBIX MPOEKTOB,
MEpONPUATUM, a TakKe BOCHUTATEIbHBIX HHHUIMATUB. [IpoBomuTCs perysipHas
nyoJMKaluss HOBOCTEM O KU3HM Kadeapbl, HHTEPBBIO € MIPOPECcCOpCcKo-



NPenoaBaTeIbCKUM COCTAaBOM, KeiCaMU YCIEIIHBIX CTYJIEHTOB C MCIOJIb30BAaHUEM
MHTEPAKTUBHBIX 3JIEMEHTOB: OINPOCOB, BOIPOCOB K MOAMHCUMKAM. B mpenaBepuu
npa3zaauka Jlens Haponnoro EnuHerBa m B pamkax Hepenn poautenbckoil at00BU
OpU y4YacTHMH CTYJCHTOB U TPENOAAaBATENBCKOrO cocTtaBa Kadeapbl Obuin
MOJITOTOBJICHBI BHUJACOPOJIMKH, pa3MEUICHHbIE Ha CTpaHule Kadeapsl B CeTsIX
Instagram u Telegram kak HamOMUHAHHE O BaXXHOCTU COXpPAHEHHUS €IUHCTBA B
HaIIeM MHOTOHAIIMOHATBHOM OOIIECTBE, LIEHHOCTH JIOOBHU U MOAJCPKKH OIM3KUX.

O@PbeKTUBHBIM HHCTPYMEHTOM MPOQPWIAKTUKA HETaTUBHBIX SIBIICHUM B
MOJIOACKHOU cpefe  (IKCTpeMu3Ma, HapKOMaHWM, aJKOTOJIM3Ma WM. JAPYIHX
JECTPYKTUBHBIX (POPM MOBENCHHUSI) SIBISETCS MPOBEICHNUE MH(POPMALMOHHBIX YaCOB
Ha Kadenape, B X0/1e€ KOTOPBIX CTYJECHTHI OCO3HAIOT MOCJE/CTBUSI CBOMX TEUCTBUMA U
ydarcs MPOTUBOCTOSTh HeraTuBHOMY BimsHUIO («IIpoTuBOnelcTHE HE3aKOHHOMY
o0opoTy HapkoTHKOB B PB. OTBEeTCTBEHHOCTH 3a HapyIIEHHE 3aKOHOAATCIbCTBAY,
«KubepOe30macHOCTh CKBO3b  TMOKOJEHUs»). Takue UHOOPMALMOHHBIE Yachl
MO3BOJIAIOT YCTAaHOBUTH 0OO0Ji€€ TECHBIM KOHTAaKT MEXIy  TPEHoJaBaTelIeM U
CTYIEHTaMH, CO37aTh aTMOc(epy OTKPHITOCTH M JOBEpHS, TN€ KAKIBIA MOXKET
BBICKA3aTh CBOE MHEHHE, 33/1aTh NHTEPECYIOUINI BOMPOE U MOTYYUTh KOMITIETEHTHBIN
orBeT. Ocoboe BHUMAaHHME YAENAeTCd OOCYX JACHHUIO BOMNPOCOB, CBS3aHHBIX C
npodeCCUOHAIBHOM 3THKOM, COLMAIBbHOW OFBETECTBEHHOCTHIO M T'PaXKIAHCKOM
aKTUBHOCTBIO, BAXKHOCTBHIO COXpPaHEHUS KyJIbTypHOTO HacleAWss M ydacTusi B
pazButun obmectBa («Ocrapera TOKOJIEHMI: « COXpaHssl MPOILUIOE, CO3JaeM
Oynyiiee», «/leHb HapoTHOTO €AMHCTBA, 3HAYCHUE MUPA U COTJIACHSD?).

Kadenpa nopmanbHON (HU3MOIOIUM HPUCOSIUHWIACH K PECIyOIIMKAaHCKOMY
npoekty «KoxHas nsTHINA-poaHae. cBaé». B pamkax 5TOW WHHUIMATUBBI OBLIO
MPOBEICHO HEOOBIYHOE 3aHATHE, TMOCBIUMICHHOE METa00IU3My M DHEPIeTHKE,
TEPMOPETYJISIUU U (U3UOJIOTUM NATaHNs. 3aHsATHE TPOBOIUIOCH B UHTEPAKTUBHOM
dopmaTe, YTO TMO3BOJIUIIOL CTYACHTAM HE TOJBKO YIIyOUTh CBOM 3HAaHUA IO
JUCIUIUIMHE, HO W aKTUBHO, y4acTBOBaTh B yueOHOM mpoiecce. Ocoboe BHUMaHUE
YAETSIO0Ch UCTIOIB30BAHMIO, OETOPYCCKOTO S3BbIKA: CTYACHTHI TOTOBUJIM JOKIAIbl U
BONPOCHI 1O T€ME Ha POJHOM S3bIKE. DTO HE TOJBKO CIIOCOOCTBOBAIO Pa3BUTHIO
SI3BIKOBBIX HABBIKOB, HO ¥ IOJYECPKUBAIIO BAXKHOCTh COXPAHCHHS W TOMYJISIPU3AIIH
0eOpYCCKOU AKYNIbTYPhI, a Takke Oosnee 3(h(PEeKTUBHOTO YCBOCHHS MaTepuaa.
CtyneHThl < IOJIYUWIA IIEHHBIA  OMNBIT WM3yYCHHUS JTUCHUIIIMHBI, HAyYHIIUCH
(bopMyIIAPOBATE CBOM MBICITH Ha OCIIOPYCCKOM SI3BIKE.

Kypatopckas pabota Ha kadeape 0XBaThIBACT MIUPOKUI CIIEKTP HANpPaBICHUH.
Oto ‘um dopmupoBanrue NpoPeCcCHOHATLHON ASTHUKH, OCHOBAHHOM Ha IPUHIIMAIAX
TYMaHW3Ma W COCTpPaJaHus, BOCIUTAaHWE YYBCTBA NATPUOTH3Ma, TOTOBHOCTU
CIIy’KMTh CBOEMY Hapojay M CBOEH CTpaHe, pa3BUTHE TBOPYECKOTO MOTEHLHMAlIa U
CIIOCOOHOCTH K HayyHOMY MOMCKY B MenuuuHe. Kypartopsl kadeapbl cTpemsiTcs
co3aath aTMocdepy B3aUMHOTO JOBEPHsI U MOAACPIKKH, TAe KaXIbIi CTYIEHT MOXKET
YyBCTBOBaTh ce0s KOM(MOPTHO M O€3011aCHO, CBOOOHO BHICKA3bIBATh CBOE MHEHUE U
oOpalaTbcsi 3a MOMOIIIBIO B CIIydae HEOOX0IUMOCTH [3].



BeiBoabl. Ha xadenpe HopmanbHO# (u3monoruu BocmuTarenbHas padora
peanu3yeTcsi, OCHOBBIBAICh Ha CUCTEMHOM Tojaxoje. CHCTEMHOCTh MPOSBISETCS B
WHTETPAIlMA BOCIUTATEIBHBIX MEPONPHUATHH B 00pa30BaTEIbHBIA TIPOIECC, BO
B3aMMOJICCTBMM BCEX CYOBEKTOB BOCHHTAHHS W B IIOCTOSHHOM aHaJU3e
3¢ (PEKTUBHOCTH IPUMEHSIEMBIX METOIOB.
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SKCIEPUMEHTAJIbHBINA CPABBUTEJIbHBIN AHAJIU3
AKTUBHOCTHU KATATA3BI B TOMOI'EHATE
NEPUYJIBLEJSPHQI 30HbI CTEHKHU )KEJYIKA
IHPU BECIHIOBHOM 3AKBPBITUU TIEP®OPATUBHOI'O
OTBEPCTHUA s13BbI )KEJYIKA

Makapesud E. 1.1, Kyk 1. M.2

Y poonerickuii 20cyoapcmeennulii meOuyuncKuii ynusepcumem
2T poonenckas yHueepcumemckas KiuHuka
I'poono, benapyco

Beenenue. Bunabl XHpyprudeckoro JiedeHUs TMPOOOAHBIX 3B IKETyJKa
MEHSJINCh B T€UCHHE TOCIEAHUX NCCATUICTUNA W BKIIIOYAIOT YIIMBAHHE, PE3EKIIUIO
JKeTyJlka, BarOTOMHIO W JIp. B nuTepaType Takke OMHUCAaHBI OECIIOBHBIE METOIbI
3aKphITUA TTephopaTUBHOTO OTBepCTHsA. OKCUAATUBHBIN CTPECC — ITO COCTOSIHUE, TIPH
KOTOPOM OKCHUJATHUBHBIE TIPOIECCHl TIPEBBIMIAIOT MOITHOCTh AHTUOKCHJIAHTHBIX
3alIUTHBIX CHUCTEM oOpraHu3ma. HM30bITo4HOMY OOpa30BaHMIO AaKTHUBHBIX (HOpM
KHCJIOPOJia TIPOTUBOCTOUT CHUCTEMa AHTHOKCHUIAHTHOW 3allUThI, BEAYIIUM 3BEHOM
KOTOpOW SBJISIFOTCS aHTHOKCHIAHTHI (cymepokcumaaucmytaza (COJl), karanasa,
TIIyTaTHOHIIEPOKCH Ia3a, TIIyTaTUOHTpaHCcepas3a, TIyTaTuoH, ButamuH E, Butamun C

u 1p.) [1].



Heab. OueHuth UW3MEHEHHsS TOKA3aTens Karajnasbl B TOMOI€HAaTe
MEePUYJIbLETIPHON 30HBI CTEHKH JKEIyAKa TpPH 3aKpbITUU TepPOpaTUBHOTO
OTBEPCTHS SI3BbI XKEITyJKa Pa3HbIMU CIOCOOAMU B SKCIIEPUMEHTE.

MeTtoabl wucciie0BaHUsl. ODKCIEPUMEHT BBIONHsUICS Ha 20  Oenbix
nabopaTopHbIX Kpbicax Becom 200-220 rtpammoB. Bce »aTambl 3KcriepuMeHTa
MIPOBOJIMIIMCH B COOTBETCTBUH C « EBPOIENCKON KOHBEHIIMEHN O 3alIUTE MO3BOHOYHBIX
KUBOTHBIX, HCIOJB3YEMbIX JI1 HKCIEPUMEHTOB WJIM B MHBIX HAay4YHBIX LEISAX», a
Takke ¢ cobmoaenneM «IIpaBuil 1 HOpM TyMaHHOTO OOpalleHus: C OMOIOTUYECKUMHU
obbekTaMu uccienoBanuiy YO «['pogHEeHCKUN TOCYJapCTBEHHBIM MEIULIMHCKUMA
yHuBepcuTeT». Ha mepBoM 3Tare 3KCIEpUMEHTA BBINOJIHAIOCH MOJEIUPOBAHKE
neppopaTUBHOM S3BBI JKEIyJKa 1O pa3paboTaHHOM Hamu MeToauke. » [lasee
nepgopalnro 3aKpblBadl OECIIOBHBIM CIOCOOOM C HCIOJIb30BAHUEM . (pparMeHTa
OKHUCJICHHOM pereHepUpOBaHHON 1eJUTtoN03bl «Cypurutamin, GUKCUpPYS €€ Cco
CTOPOHBI ~ CEpO3HON  000jOYkM moBepx  aAcdekra  (QUOPHHOBBEIM  KileeM
«Dubpunoctar». Ha 3-u, 7-e, 14-e u 28-e CyTKH y *KUBOTHBIX, OBl OCYIIECTBICH
3a00p TKaHM KEITyJKa U3 NEPUYIbLEIIPHON 30HBI C MOCTAEAYIOIIUM X BbIBEIEHUEM
1o 5 ocoOeii. BeIMonHAIOCH UCClIeIOBAaHNE aKTUBHOCTH KaTana3bl B TKAHU KEJTyJIKa.
JIns omnpeneneHrs aKTUBHOCTH KaTaja3bl B TOMOIEHATax MCIHOJIB30BAIA METOJ
M. Kopomrok  [3], ocHOBaHHBII Ha CHEKEPOPOTOMETPHUUECKON PETUCTPAIHH
KOJIMYECTBA OKPALIEHHOTO NpoaykTa peakuuu HO, ¢ MonnOaeHOBOKUCIBIM
aMMOHHEM, UMEIOIIMM MaKCUMaJIbHOE CBETONOTIIOMIEHNE NPU JJIMHE BOJIHBI 410 HM.
3a eauHUIly aKTUBHOCTH MPUHUMAIM KOJMYECTBO (epMeHTa, KaTaIU3UpPYIOIee
oOpazoBanue 1| MMOJb MpoAyKTa 3a 1 MUHYTY B yclnoBusix ucnbiTanusi [lomyueHHbie
pe3yabTaThl MOABEPraIuCh CTATUCTUUECCKOM 00paboTke nmporpammoit Statistica 10.0.

Pesynbrarbel m ux o0cyxaenusi. [losyueHHble HaMU JaHHBIE MOKAa3bIBAIOT,
YTO B OMBITHOM TpyIIe Ha 3 CYTKM 3HadeHWe cpeaHero mnokasarens (M=SD)
kaTtanasbl cocrtaBmwio 7,424+0,617 umons/mMun/r Tkanu. Ha 7-€ cyTkM akKTHMBHOCTH
KaTajasbl B rpymnne cocrtaBuia 5,967+1,641 amons/Mus/r Tkanu. Ha 14-e cyTku
aKTUBHOCTh KaTasla3bL-ObUIa paBHa 3,877+1,122 umons/Mun/r TkKanu. Ha 28-e cyTku
aKTUBHOCTh KaTajla3bl B OMNbITHOW rpymme coctaBuwio 4,823+0,964 HMoJb/MUH/T
TkaHu. Ilpu craTucTHYeckoil 0O0paOOTKE BBISIBICHO CTATUCTUYECKH 3HAYUMOE
ITOBBILIEHNE YPOBHS KaTana3bl B ONIBITHOM IpynIie Ha 3-U CyTKH B CPABHEHHH C 14-Mu
p=0,0097.

BeiBoabl. [lo pe3ynbraTaM wHccienoBaHusi NpPU CPaBHEHUM B JAUHAMUKE
OHOBITHOM TPYNIBl MOKHO CJ€NaTh BBIBOJ, YTO NPHU OECIIOBHOM METOJIC 3aKPBITHS
nepdOpaTUBHON $I3BBI JKEIyJIKAa HMEETCS CTAaTUCTUYECKU 3HAUYMMOE CHIDKCHHE
AKTUBHOCTH KaTajasbl B IEPUYJIbLIEPO3HON 30HE TKAaHU KETYy/IKa B CPABHEHHUH C 3-MU
CyTKaMH.
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2. Merton ompenenenus aktuBHOcTH Karanmasel / M. A. Kopomok, JI. WM. HBanoga,
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TOPMOHAJIbBHO-METABOJIMYECKU TOMEOCTA3
KAK ®PU3NOJIOI'MYECKASA OCHOBA ITPO®PUJTAKTUKNA
HPESK/IAMIICHUHA

Muponwk A. 0., Cmouieit H. A.

I'poonenckuti 2cocyoapcmeenHblltl MEOUYUHCKULL YHUBEPCUMEM
I'poono, benapyco

Beenenue. Ilpesxmamncus (I1D) ocrtaercs opHOW W3 BeAylIMX MNPUYUH
MaTEpUHCKON 3a00JIEBa€MOCTH U MEpUHATAIbHBIX MOTEPh. Ocoboe BHUMaHUE
CJIelyeT YJEIUTh POJIM SHIOKPUHHBIX U META0OJIMUYECKUX HAPYIICHUN B MaTOreHes3e
TUIIEPTEH3UBHBIX  paccTpoiicTB. JKEeHIIMHBI «C | \M30BITOYHBIM BECOM  HMEIOT
MOBBIIIEHHBIA PUCK pPa3BUTUSL MPESKIAMIICAM, SKJIAMIICHHM, T€CTAllMOHHOTO
caxapHoOro jauabera, MakpOCOMHMH IUIOAA, BHYTPUYTpOOHOW rubenu 1mioga u
MJlaJieHYecko  cMepTtHocTu.  OkupeHue, | paccMaTpuBaercss  Kak  (akTop,
3aMyCKalolMi KacKajJ MaToJOrMYecKuX peakmuil. JKupoBas TKaHb MNPOAYLUPYET
npoBocnanutenabubie Meauaropsl (CPB, UJI-6, ®HO-a) u aaunokunsl (JIEOTHH,
aJUINOHEKTUH), KOTOpbIe HapylawT QyHkuuio sHpotenus [1]. Kpome Toro,
M3MEHEHHBIM aHTMOTEHHBIM OajJaHCM CHI)KEHUE OMOJIOCTYIMHOCTH OKCHJIA a30Ta
(NO) na ¢oHe OXHpPEHHS CO3JAIOT YCAOBHS JUIS peaTM3alld  COCYIAMCTBIX
OCJIO)KHEHHU I O€pEMEHHOCTH,

B ropMoHanbHBIX, HapyUIEHUAX OTIAEIBbHO CTOUT PACCMOTPETh W3MEHEHHS
(GYHKIIMOHUPOBAHUS =~ MIMTOBHIHOM  jKele3bl. Bo  B3auMOCBS3M  MATOJOTHUU
IIUTOBUIHON KE1e3bl W pa3BuTus 11D Jexut sHaoTenuanbHas JUCHYHKIIMS.
Kak u3BecTHO; TUpEOUIHAS CHCTEMa aKTUBHO PEryJHpyeT padoTy cepila U COCyA0B
yepe3 TeHOMHBIC W, HETEHOMHbBIE MEXaHU3MBI [2].

BepeMEeHHOCTh y TaKuX MALMEHTOK JOJKHA MJIAHUPOBATHCS MOCIE KOPPEKIINH
TOPMOHAIbHO-METa00INYECKUX HapylieHuid. Bo Bpems 6epeMeHHOCTH HEOOXOUMBI
paHHSAS JAMArHOCTUKA W JIEYEHUE MPEdKIAMIICHHM, YTO TO3BOJMUT CHU3UTH PHUCK
OCJIO)KHEHUI BO BpeMsi O€pEMEHHOCTH U POJIOB.

Heas. Ilpoananu3upoBaTh BIMSHUE DSHAOKPUHHBIX W META0OJUYECKUX
HapylIeHUH HA TeYeHHe OEPEMEHHOCTH U POJIOB y MALIMEHTOK C MPEIKIAMIICHUEH.

Metoabl ucciaenoBanusi. M3yuenue ucropuii poaoB, amMOyJIaTOpPHBIX Kapr,
WHJUBUTyATBHBIX KapT OEPEMEHHON M POIWILHUIIBI, CTATUCTUYECKHUI aHAIN3.

Pe3yabTaTrel M uX o0cyxaenue. Hamu Obu1 mpoBeneH ananmu3 50 ciiydaes
MPEIKIAMIICUH, pa3BUBIIEHCS BO Bpems OepemMeHHOCTH. 14 mamueHtok (28%



Clly4aeB) HMEIM COYETAaHHYIO TMaTOJIOTHI0 M  CTpajald MeTaboIMYeCKUMU
HapylHIEHUSIMA W TATOJIOTUEH IIUTOBUAHON kene3bl. 16 mamueHtok (32%) umenu
MaToOJIOTUIO TIUTOBUIHOM xkene3bl, 20 marueHTok (40%) cTpagaiu OXKUpPEHHUEM.
B nepBoii rpynmne MmanueHTOK C COYETaHHOW naTtojiorne 21% mnanueHTOK HMeNn
CYILIECTBOBABIIYIO paHee TMIEPTEH3HIO, B TO BpeMs Kak B 50% ciayyaeB runepTeH3us
pa3Buiach BO Bpemsi OepeMeHHOCTH. Bo BTOpoi rpymnme 74% nalMeHTOK UMENd
TUIEPTEH3UI0, Pa3BUBIIYIOCS BO BpeMs 0€peMEHHOCTH, a 18% >KEHIIMH UMETH OTEeKU
pa3IMYHOM CTENEHH TSAKECTH. DTO TOBOPUT O MOIIHOM BJIMSHUM SHAOKPUHHOU
[aTOJIOTHMHM Ha Pa3BUTHE CEPAECHYHO-COCYAUCTHIX HApYUICHUH. Y MallMEHTOK TpeThen
Ipynnsl C OXHPEHUEM THUIEpTEeH3Msl Oblla JauarHoctupoBaHa B 65%. ciydaes.
OCHOBHBIMU OCJIO)KHEHHMSIMHM B poax ObUIM XPOHUYECKAs! TUIIOKCHUS IIJI0J1a H OCTpast
TUIIOKCHS Ha (POHE XPOHMYECKOHM, a TaKKe HapyLIIEHUE MaTOYHO-IJIALECHTAPHOTO
KPOBOTOKA U MPEXKIEBPEMEHHBIN pa3pbIB IIOJHBIX 000JIOUEK.

BeiBoabl. [lpesknamriicus sBISE€TCS  JTOBOJIBHO 4YacThIM — OCIIOKHEHUEM
OEpeMEHHOCTH, KOTOpOE€, B CBOIO OuYepelb, SABISAETCA (PAKTOPOM PUCKA pPa3BUTHUSA
IPYrUX OCJOXKHEHUH KaK BO BpeMs OepeMEHHOCTH; TaK .M BO BpEMsS POJIOB.
CBOEBpEMEHHOE JIeUeHHE M NPOoPUIaKTUKA TOPMOHAIBHBIX M METaO0OJIUYECKUX
HapylIeHUui OyJeT crnocoOCTBOBAaTh HOPMAJIbHOMY TEUEHHIO OEPEMEHHOCTH U POJIOB
Y CHU3UT PUCK PEMPOAYKTUBHBIX MOTEPH.

JUTEPATYPA
1. Rasul-Zade, Y. G. Obesity-related pre-eclampsia — fetus and newborn outcomes
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JTUCOYHKIUS NEPUBACKYJIIPHOHN ) KUPOBOU TKAHU
U HAKOINIFHUE MUKPOIIJIACTUKA: JIBA MEXAHU3MA
HRCTABUJIBHOCTHU KOPOHAPHOM BJISIIKU

Mupyk U. A.

I'poonenckuii 2ocyoapcmeeHHblil MeOUYUHCKUL YHUBEPCUmMem
I'poono, benapyco

BBenenune. CoBpeMeHHass KapAHOJOTHS YJeiseT OoJbllioe BHUMAaHHE HE
TOJIBKO «YSI3BUMOM OJSIIKE», HO W KOHUEMHIMH «YyS3BHUMOIO MalueHTa», s
KOTOPOTO XapaKTEpPHO CUCTEMHOE BocnayieHue. IlepuBackymsipHas KuUpoBas TKaHb
(IIBXT), nonroe BpemMsi paccMaTpUBaBIIAsCS Kak M30JIMPOBAaHHAS >KUPOBas



IPOCIIOMKa, JO0Ka3ajda CBOK POJIb BaXXHOTO PETYJSTOPa COCYIHUCTOrO BOCIHAJICHHUS.
B pamkax rumote3sl «outside in» wumenHo Bocmanenue B I[IBXKT cnocobno
WHUIMUPOBATh SHAOTEIHANBHYI0 TUCHYHKIHUIO M YCKOPSATH MPOTPECCUPOBAHUE
aTepockiepo3sa [1].

[MapannensHo  chopMupoBaiack  HOBas  OTpacib —  AIKOJOTHYECKas
kapauonorus. Mukpo- u Hadomiactuk (MHII), npoHukas B opranusm uepes
NbIXaTeNIbHbIC IMYTH, MUINEBAPUTEIBHBI TPaKT U KOXY, OOHApy>KHUBAeTCi B
aTEePOCKIEPOTHYECKUX OJSAIIKAX U BIUSIET Ha UX CTAaOMIIBHOCTS [2].

BoapmIMHCTBO HMCClIENOBAaHUN MO ATUM TeMaM ONMYyOJUKOBAHBI 3a MOCIIEAHUE
3-4 roga. HecMoTps Ha HEOOXOAUMOCTH NANbHEUIINX MOJITBEPKAAIONIUX TaHHBIX,
y>Ke ceifuac OueBHIHA BbICOKAs KIIMHUYECKasi 3HAYUMOCTh JIaHHBIX (DEHOMCHOB.

Heab. CucrteMaTu3npoBaTh COBPEMEHHbBIC JAHHBIC O BIUSHUAW HUCHYHKIIUU
I[IBXT 51 HaKOIUICHUS MHII Ha dbopmMHpoBaHLE HECTaOWIbHBIX
aTEepPOCKIEPOTHUECKUX OJIAIIEK, a TakKe OIEHUTh HX JUAarHOCTHYECKYI0 U
MPOTHOCTHUYECKYIO 3HAYUMOCTb.

Metoasbl ucciaenoBanms. M3yunin pe3ysbTaTbl KIIMHAYECKUX padOT MO JBYM
TEMaM: BOCIAJIEHUE >KUPOBOM TKaHU BOKPYI COCYAOB. (M3MEPAETCA Yepe3 HMHJIEKC
FAI) u HaKkoIIeHHEe MUKPOIUIACTHKA B COCYAMCTBIX Oisiiikax. [IoMck BBITONHSIICS B
PubMed mo xmroueBbIM ciioBam: perivascular adipose tissue, fat attenuation index,
microplastics, vulnerable plaque. OTOupanu TOJBKOMCCIECIOBAHUS HA JIIOJAX C
KOHKPETHBIMU LU(PpaMu — MOKa3aTeIIMU PUCKA M NOBEPUTEIHHBIMA HHTEPBAIAMHU, a
TaKke€ C ONHCAaHUEM MEXaHU3MOB. BcCEro. MpoaHaau3upoBaId § OCHOBHBIX
UCTOYHUKOB 3a 2012-2026 rogsl.

Pe3yabTarbl M ux oo0cy:xknenue. uaexc >xupoBoit arreHtoanuu (FAI) xax
mapkep BocnaieHuss [IBXKT. FAI wusMepsstoTr Ha OCHOBaHMM KOMIIBIOTEPHO-
tomorpaduueckor anruorpadum (KTA), ouenuBas mnotHocts [IBXKT B egunuiax
Xayncounga (HU). Ilpy HOpMagbHOM COCTOSIHUM 3HAYEHUE COCTaBISIET OKOJIO
-190 HU, "O npu Bocnanennu oHO moBbimaetcs 10 -30 HU u Beimie. JlanHbI MeTOR
HEe TpeOyeT IONOJHUTEIHHOW ITy4yeBOM Harpy3kd WM BBEICHUS KOHTPACTHOIO
BEILIECTBA, YTO MOBBIIIAET €r0 KIMHUYECKYIO TOCTYMHOCTb.

HccnenoBanns . AEMOHCTPUPYIOT — MOJIOKHUTEIBHYIO  KOPPEILSIUIO  MEKIY
MIOBBIIIEHUEM FAI 51 BEPOSITHOCTHIO BBISIBJICHHS HECTaOMIIbHOM
aTEepOCKIEPOTUYECKOW OJSIIKA C TOHKOM (DUOPO3HOW MOKPBIMIKON, KPYMHBIM
JUMUIHBIMY, SAPOM M MEJKUMM KajblimHatamMu [3]. Mera-aHanu3 mokazall, 4To
noBbileHre | FAI sBnsieTcs HE3aBUCUMBIM NPEAUKTOPOM CEPHE3HBIX CEPJIEUHO-
cocymucTeix ocnoxkaeHuit (HR=3,29; 95% JIN 2,5-4,3) [4]. Taxxe Boicokuii FAI
aCCOLIMMPYETCS € PHUCKOM IMOBPEXICHHUS MHOKapJa BO BpEMsl YPECKOXKHBIX
KOPOHAPHBIX BMEMIATEILCTB [S].

[IpenmyiliecTBOM ~ JAHHOTO  METOAA  SIBIIIETCS. ~ HEMHBAa3UBHOCTh U
OTHOCHUTENBHAS MPOCTOTA MCHONHEHUs. (OIHAKO OCTaeTcsi OTKPBITBIM BOIPOC
cnenupuyHocTd FAI B OTHOLIEHWHM MMEHHO HECTAOMJIBHOCTH OJIAIIKH, MOCKOJBKY
ypoBeHb FAI MOXXeT U3MeHSAThCS 1O/ BIUSHUEM TakuX (PaKTOpPOB, KaK OKUPEHUE U
caxapHbIii 1uaber.



Hakomnenue MHKpO- M HAHOIUIACTUKA B aTEPOCKIEPOTHUECKHX OJIAIIKAX.
Onpenenenue npucyrctBuss MHII B cocynuctoli CTEHKE BO3MOXKHO Ha JIaHHBIN
MOMEHT JMIIb [pPU aHajdu3e MaTepHuajia, IMOJIYyYEHHOTO  XUPYPrHUECKOU
sHAApTEepIKTOMUEH. /[ NeTeKIMy MPUMEHSIOT BBICOKOYYBCTBUTEIIBHBIE METOJUKH
MUPOJIM3HONM XpOMAaTOrpapuu M Macc-CIEKTPOMETPHUM, TOrJa KaK HEWHBA3UBHBIX
JUArHOCTUYECKHUX METOJIOB MTOKA HE pa3paboTaHo.

B paGotre Marfella u coaBropoB (2024) MuKpoIwiacTUK ObUT OOHApPYKEH B
58,4% Onsmiex COHHBIX apTepuil [2]. AHaTOTMYHBIE JaHHBIE MONy4YHJid Massie u
kotern (2025), mokasaBiiue, uro KoHueHtpamuss MHII B Gmsmikax OeIpeHHBIX
apTepHil MPEBBIIAET TAKOBYIO B 310pOBbIX cocynax B 80 pa3 [6]. Hakortenne MHII
CBA3aHO C YBEJIMYEHHEM pucKa HHGApKTa, HHCYJIbTAa M JIETAJIBHOI'Q HCXO0]a
(HR=4,53; 95% 1IN 2,0-10,3; p<0,001) [2]. MexanusMm JelCTBUs. IJIACTHKA
oOycnonen aktuBanedr NLRP3-undraammacombl, pa3BUTHEM OKHUCIUTEIBHOIO
cTpecca u Tpanchopmaimeit Makpodaros B IEHUCTHIE KIIETKH [7].

OtMmeuaeTcsi BapuaOEIbHOCTh JAHHBIX, BO3MOYKHO CBSI3@HHAS, C pPa3HUIICH B
METO/aX, YPOBHE OJKOJOIMYECKON HArpy3KM M XapaKTEPUCTHKAX HCCIEAYyEMbIX
nonyJsinui. TakKe OCTAaeTCsl OTKPBITBIM BONPOC NMPUYMHHO-CIEICTBEHHON CBSA3U:
HaKaruIMBaeTCs JIM MIACTUK BCIIEJCTBHE YK€ CYIIECTBYIOMIEH aTepOCKIEPOTHUECKOM
OJIALIKY JTMOO BBICTYNAET MPOBOLUUPYIOIIHNM (PaKTOPOM.

CpaBHHMTe/IbHAS XAPAKTEPUCTHKA W ‘HepcuekTuBbl. CpaBHEHHE [IBYX
IIOAXO/0B IOKa3bIBaeT ciexaymomee. FAI 1oCTyneH yxe ceronHs, HEMHBAa3UBEH U
OTHOCUTEJIBHO HEAOPOT, YTO MO3BOJISIET MPUMEHSTH €0 JUIsl IIMPOKOIO0 CKPUHUHTA.
Hetexuus MHII — moka uTo cioxHAas W HMHBa3WBHas MpoLEaypa, TpeOyromas
XUPYPrUuecKoro MaTepuasia U JOPOroCcTOsIIEro 000py10BaHMUSL.

Oba Qakropa ABJISIOTCS HE3aBUCUMBIMU MPETUKTOPAMU OCIIOKHEHHM, OJHAKO
cBs3b ¢ MHII umeer Gosiee cunbHBIA cTaTUCTUYECKUN A(PDEKT. DTH METOIBI HE
KOHKYPUPYIOT, a JONOJHAIT JApyr Jnpyra. B dyacTHocTH, y MalUHUEHTOB C
noBbIlIeHHBIM FAI ¥ OTCyTCTBHEM TpaJULMOHHBIX (DAKTOPOB pHUCKa (HOPMabHBIN
YpPOBEHb XOJIeCTepUHa; HOpManbHOoe AJl, OTCyTCTBHE KYypeHHs) BO3HHUKAET
000CHOBaHHOE TOJO3PEHHE HA SKOJOTMYECKYIO 3THUOJIOTHIO BOCHAJIEHUS, B TOM
YHCJI€ CBA3AHHOIO C MHUKPOIUIACTHUKOM. B Takux ciiydasiXx BO3MOXHO IPOBEIECHHE
yriryOieHHoro'aHaiv3a Ha Haanyue MHIT.

BeiBoasbl. . Jluchyukius [IBXT, orpaxkaemas mnosbeimennem FAI, wu
HaKOIJIGHWE MHKPO- UM HAHOIJIAaCTUKAa — OTO JBa HE3aBUCUMBIX (aKTopa,
ACCOHVUPOBAHHBIX C YBEJIMYEHUEM PHCKA CEPBE3HBIX CEPAEYHO-COCYIHUCTHIX
CoObITUII TIpUMEepHO B 3-4 pasza [4; 2]. MexaHu3Mbl UX JCHUCTBUS BKJIIOUYAIOT
akruBario NLRP3-uH(rmamMmacoMbl, OKHCIUTENBHBIM CTpECC M XPOHHUYECKOE
BocnajieHue [7].

Bmecte ¢ TeM OOJBIIMHCTBO HMCCIICIOBAHUMN SIBISIOTCS HAOJIONATEILHBIMH,
YTO OTPAHUYMBAET BO3MOXKHOCTBH npsmoro cpaBHeHus HR=3,29 u HR=4,53 uz-3a
paznuMuyMii B CXeMax HCCIEAOBaHWM W Tpymnax MNauueHToB. llepcrnekTUBHBIMU
HaIpaBJICHUSIMU SBJISIOTCS MTPOCIIEKTUBHBIE UCCIEAOBAHUS C €IMHOW METOJI0JIOTHEH,



pa3paboTKa HEMHBA3UBHBIX MeTO/10B 0OHapyxeHus MHII u onenka a3pdextuBHOCTH
Mep 110 CHMKEHHIO Bo3aencTBus iactuka Ha [IBJKT u cocynpl.

B xnuanueckoit npaktuke FAI yxe MOXET MPUMEHSThCS AJis CTpaTUUKALIUN
pucka. [loBeimenue FAI y manueHToB 6€3 TpaAUIIMOHHBIX (DAKTOPOB PUCKA JTOJKHO
BbI3BaTh BHUMAHME K BO3MOXKHOM OSKOJOTHYECKOW HAarpy3ke ¢ y4ETOM
ITOTEHIHAIIBHOW POJIM MUKPOILJIACTHKA.
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HOBBIN CHOCOB ONPEJIEJIEHUS MEXAHU3MA
SAHITAOFO TENCTBUS AHTUTUTTIOKCAHTOB

Mocunm0O. A., CrenanoB /. B., EBceeB A. B., CocuH /I. B,
EBceeBa M. A, [Ilyrenkosa JI. 10.

Cmonenckuil 2ocyoapcmeeHHblll MeOUYUHCKULL YHUBepcumem
Cmonenck, Poccus

Beenenne. Kak mpaBuiio, ucciieoBanus (papMakoJOTMUECKUX BEIIECTB Ha
BO3MOXXHOCTh HX TPUMEHEHHS B KauyeCTBE MPOTEKTOPOB OCTPON TUIIOKCUH
OCYILIECTBIISIETCS HA OTJIEIBbHBIX )KUBOTHBIX (MBIIIb, KpbICA U JIp.), TOMeIas 0coOb B
YCJIOBHUS, XapaKTEPU3YIOIIMECS CHUKEHUEM COACPKaHUS KUCIOPOJa B JIOCTYITHOM
U1 AbIxaHus Bo3ayxe. Ecnu coeauHeHue JEMOHCTPHUPOBATIO AHTUTHIIOKCUYECKHUE



CBONCTBA, MPOJOJIKUTEIIBHOCTh KU3HU DKCIEPUMEHTAJBHBIX KUBOTHBIX B TOW WIIH
MHOM CTENEeHU yBeIUuunBanach [1].

B nocnennee Bpemsi B 3alIUTHOM JIEVMCTBUM XUMHUYECKHUX COCAWHEHUN CTAIIH
OTMEYaTh MPUHUIUNHUAIBHBIE OTJIMYUSA, YTO CBSI3aHO C TMOMBITKOW HCMOJIB30BAHUS C
AOTOM ILENbI0 METALIOKOMIUIEKCHBIX COCIMHEHUM. JleMOHCTpupys mOpoW B
OKCIIEPUMEHTE SIPKO BBIPAKCHHBIM 3aIUTHBIA 3(PQEeKT, METaUTOKOMIUIEKCH], B
OTJINYUE OT OOJIBIIMHCTBA YK€ H3BECTHBIX AHTUTMIIOKCAHTOB, JCHCTBOBAJIM Ha
KUBOTHBIX YTHETAIOIIE, TOPMO3 UX MOTOPHYIO aKTUBHOCTb, CHUXKAsl TEMIEPATYPY
Tella W 3aMeUisisl 4acTOTy CEpACYHBIX COKpAICHW W [blxaHusA. Tak BO3HHUKIA
TUIIOTE3a O IPOTUINOKCUYECKOM JIECTBUA METAIUIOKOMIUIEKCHBIX COEIMHCHUM,
KOTOpbIE MOMOTAalOT, HO «HEMpPAaBWIbHBIM» CIOCOOOM, 4Yepe3 YTrHETEHUE PadoThl
MUTOXOH/JIPUM, a HE Yepe3 ee onTuMm3anuio [2, ¢. 103].

Heas. [Touck crnocoba, Mo3BOJSIOMIETO PA3IUYUTh B MEXaHU3MaX JICUCTBUS
AHTUTHIIOKCAHTOB aHTUTUITOKCHYECKHUI M MPOTUTTOKCHICCKHH 3(PPEKTHI.

Metoabl ucciienoBanus. B skcnepuMeHTe HCHONIB30BalIn 42 JUHEUHBIE
MbIlIA-caMia Maccon 25 1. CocTosiHME OCTpOM TFHIOKCHUU |C THUIIEPKAITHUEH
(TUMOKCHIO 3aMKHYTOI'O IIPOCTPAHCTBA) MOJEIUPOBAIH, IOMEIIAs Mapbl )KUBOTHBIX B
CTEKJISIHHBIE T€PMETUYHO 3aKPBIBAIOIINECS €EMKOCTH (KOHMYECKHE KOJIObI) 00beMOM
0,51 [3]. Pe3ucreHTHOCT, K THUIIOKCHM ( OICHHUBAIM 110  IIOKA3aTEeIIo
MPOJOJIKUTEILHOCTH KU3HU. B ombITax MCHOJIB30Bali, 3 CXEMbI, T.€. BapUaHTa Map
MbIe (B kKaxkaod — mo 7 map): 1) KOHTPOJIb + KOHTpPOJb, 2) KOHTPOJIb +
AHTUTHUIIOKCAHT, 3) aHTUTUIIOKCAHT + aHTUTATIOKCAHT.

B kawectBe (papmakosornueckon . 3amIMTHl  WCIIOJIB30BAIM  BEIIECTBA,
3apEeKOMEHJI0OBaBIINE ce0s paHee Kak.BhICOKOA(h(EKTUBHBIE MTPOTEKTOPHI TUIIOKCHUHU:
U3 AaMHHOTHUOJIOBOM TPYyNIbl - aMTu30d (AaHTUTUIIOKCAHT), 2) U3 TPYIIIBI
MeTaJuloKoMIIekcoB  —  mQ2721.+ (mporumokcant).  BemectBa — BBOIWIH
BHYTpHOpromuHHO B 103aX S0 u 100 mr/kr 3a 60 MUH. 10 TOMEIIEHHS )KUBOTHBIX B
repPMETUYHBIE EMKOCTH.

CratucTHYECKUMaHAIN3 PE3yIbTATOB OCYILIECTBIISUIM C MOMOIIBI0O METOJIOB
BapUALMOHHOMN CTaTUCTUKH [4]. JIJIsI KOTMYECTBEHHOM OLIEHKU TUITMYHOCTHY MPU3HAKA
WCIIONB30BAIM MENUany. s OLleHKU BapualMi MCIOJIb30BaIU HUXKHUN KBapTHUIIb,
BEpXHUW  KBApTWIb, W  MEXKKBapTWIbHBIM  WHTEpBAL.  Pazmuuusa  Mexnay
CpaBHUBAaEMBIMU HapaMEeTPaMH CUMTaIN HocToBepHBIMU TTpH P<0,05.

PesyabTaTrhl M ux o0cy:kaeHue. MI3BeCTHO, UTO MPOJOJLKUTEIIBHOCTD KU3HU
JTa00PATOPHOM MBIIITH ¢ MAacCOM Tella 25 T B TEPMETUYHON eMKOCTH 00BbeMoM 250 M
COCTABJISICT, B 3aBUCUMOCTH OT BUa MOPobl, 25-35 muH. [1; 3; 5].

B onbiTax nomenianu KOHTPOJIbHBIX JKUBOTHBIX Mapamu B eMkocTH 1o 500 mui,
T.€. TIPEBBIMIAIOIINE CTAHIAPTHBIA 00heM B 2 pa3a — mo 250 M1 Ha KaxIayr 0CcOOb.
CpenHsisi TPONOKUTEIBHOCTh KWU3HU JUIsi 14 Mbllledd KOHTPOJBHOW TPYHIIbI
coctaBuia 25,6 muH. [Ipu 3TOM, 115 T€X, UTO MOTUOIU MEPBLIMU — 23,3 MUH., a JJIs
MPOKUBIINX Joublie — 28,0 MmuH. PazHuIa B TpOIOIKUTEIBHOCTH JKU3HNA COCTaBUIIA
4,7 MUH.



Hanee ucnonb3zoBain cxeMy Ne2 — KOHTpOJb + AHTUTUIIOKCAHT. [lepBbiM
UCTIBITAHHBIM ~BELIECTBOM CTal amTu3od. Kak moka3zamd pe3yJbTaThl 3TUX
AKCIIEPUMEHTOB, B 103¢ 50 MI/KT aMTH30J1 JEMOHCTPUPOBAT CPABHUTEIBHO CIAOBIN
3amuTHBIN 3G dexT. MakcuManbHOE YBETWYCHHE MPOIOJDKATEIFHOCTH JKM3HU Ha
dbone neicTBUS aHTUTUIOKCaHTa gocturio 49 muH. B cpeaHeMm pe3anCTEHTHOCTh
3AIIMINEHHBIX MBIIIEH COCTaBWwiIa 28,8 MHH., T.€. MNPEBBICWIA AHAJIOTUYHBIN
MoKa3aresib B KOHTpoJje Ha 7,3 MuH. (+24%). BaxxHO OTMETUTH, YTO TIO CPABHEHUIO C
KOHTPOJIbHBIM ~ 3HAQY€HUEM,  YCTAHOBJICHHBIM  JUIsi ~ HMHTAKTHBIX  MBILIEH,
IPOJIOJKUTENBHOCTD KU3HU MBIIIEH B Mape C MOJyYMBIIMMUA aMTHU30JI, CHU3WIACH
Ha 4,1 MuH.

[Ipumenenue amtuzona B ao3e 100 mr/kr okazanock Oojee 3¢h(OEKTUBHBIM.
[IpakThuecku y BCEeX MbIIICH, MOMYYUBIIUX (HapMaKOJIOTHYCCKYIO  3alIUTy,
CYIIECTBEHHO TIOBBICMJIACh PE3UCTEHTHOCTh K oOCTpod rUnokcur: Cpennuii
nmokaszarenb coctaBwi 41 MuHyTy, uro Ha 60% mnpeBpicriio B KOHTposie. OIHAKO
MPOJAOJIKUTEILHOCTD KU3HU MBIIIEH, HE MOTYYUBIINX (hapMaKOIOIrNYECKOM 3aIUTHI,
cocraBuna Bcero 19,0 muH., T.e. cokpatunachk emie Ha 1,5 MUH. IO CpaBHEHHIO
OTBITAMHU, TJI€ aMTH301 ObLIT IPUMEHEH B 103€ S0 MI/KT.

[IpencraBisiyioch UHTEPECHBIM MPOCIECAUTh 3a KUBOTHBIMU, MOJYYUBIIUMU B
rnape OJAMHAKOBYIO (hapMaKOJIOTHYECKYIO 3aIUTy Mo cxeMe No 3 aHTHUTMIIOKCaHT +
AHTUTHIIOKCAHT, T.€. aMTH30J + aMTH30JI B J03ax S0 u 100 mr/kr.

VY Mmbiiiel, noayduBmux 103y 50 MI/KT, TIOJIOKHUTEIbHBIN pe3yJbTaT OKa3ajcs
HUXKE, YeM Y MHTAKTHBIX MbIIei (cxema Nel ' KOHTPOJIb + KOHTPOJIb), COCTABUB BCETO
22,8 muH. B cBoro ouepenb, amtH3on B jo3e 100 Mr/kr, Takxke oOKazaics
Mano3PheKTUBEH: TPOJOJKUTEIHHOCTD \JKU3HU MBIIICH B 3TOW CEpUU COCTABUIIA
Bcero 31,2 muH.

BTtopeiM  ucciieoBaHHBIM BEMIECTBOM  SIBUJIOCh ~ METAJNIOKOMILIEKCHOE
coequHenue wQ2721, rie HMUHK $SBISIETCS METANIOM-KOMILUIEKCOOOpa3oBarTeneM, a
JUTAHJAMU CITyKaT AUCEACHOAUIPONMOHOBAS U YKCYCHasl KUCIIOTA.

Kak Obuto yctamoBieHO, B j103¢ 50 mr/kr BemectBo mQ2721 3HAYUTENBHO
MTOBBIIIAJIO PE3UCTEHTHOCTE MBILIEN K OCTPOW THIOKCUU C THUNEPKarHuen. Pesynbrat
cocTaBmi 45,8 MUH., 4T0 Ha 80% BbIIIE KOHTPOJIBHOTO 3HaUeHHUs. [Ipu 3TOM cpenHss
MPOJOJIKUTEIBHOCTD / )KU3HU HE3aIMIIEHHBIX MBIIIEH OCTaBajlach OOBIYHOW —
25,5 MuH.

Herronb3oBanue 10361 MeTaimiokomiuiekca B 100 mr/kr okazano eme Oomee
BhIpa@XECHABIN dPdekt. CpeaHsisi Mpoa0HKUTEIHOCTD KU3HU KUBOTHBIX B YCIOBHIX
OCTpOM THUTIOKCUU JOoCTWUria 55 MMH., T.e. craja B 2,14 pa3a Ooible KOHTPOJIA.
Ho'uro ocoOeHHO BneuaTianio, Tak 3TO TO, YTO MPOJOJIKUTEIHHOCTD KU3HU MBIIIIEH,
HE TOJyYaBIIMX (PapMaKOJIOTHUYECKYIO 3alllUTy, TOXKE 3HAYUTEIHHO BO3pPOCIA,
cocTaBuB 35,9 MUH., IPEBBICUB KOHTPOJIbHOE 3HaUeHue Ha 40%.

[TocranoBka onbITOB ¢ BemectBoM Q2721 mo cxeme Ne 3 aHTUrMIOKCaHT +
AQHTUTUIIOKCAHT TOXKE  OKa3ajach pe3yiabTaTuBHOM. B moze 50  wmr/kr
METAJJIOKOMILJIEKC OO0EeCIHeunsl CPaBHUTEIBHO CKPOMHBIN 3(P(dEKT, mpu KOTOPOM
MPOJOJIKUTEILHOCTh KU3HU MBIIMIeH JocTuria 29,5 MHUH., 4YTO T€M HE MEHee



NPEBBICUJIO KOHTPOJIbHBIA TOKa3zaresb U 3(PQeKT aMTHu30jla B aHAJIOTMYHOM J103€.
Opnnako mocne BBeleHUs mapam Mmbimed BemiectBa Q2721 B moze 100 Mr/kr onn
MIPOKUJIM B CpelHEM 59 MHH. DTO MaKCUMAaJIbHBIA CPETHUN PE3yJIbTaT, OJIyYCHHBINA
B IIPE/ICTABJICHHON paboTe.

Takum 00pa3om, pe3yabTaThl KCCIAEAOBAHMS MOKA3ad, YTO B YCIOBUAX OCTPOI
TUMIOKCUM  Mapbl  MBIIIEH, TMOJy4YaBIIMX  AHTUTUIIOKCAHT  aMUHOTHOJIOBOTO
MIPOUCXOXKJICHUS (aMTH30J1) U MeTajuiokoMIuieke (m1Q2721), mo-pasHOMY MPOSIBIISIIOT
CBOU 3AILIUTHBIE CBOKCTBA, YTO TAKKE CYIIECTBEHHO OTPAXAETCAd U HA COCTOSHUU HE
MOJIy4aBIIMX (hapMaKOJIOTUYECKYIO 3AIIUTY «COCEIEH.

[Ipu3HAHHBIN «KIIACCUYECKUM) aHTUTUIIOKCAHT aMTH30J [3], KaK BBISICHUIIOCH,
NpOJUIeBAaeT JKU3Hb JKMBOTHOTO HE TOJIBKO 3a cueT (papMakoIMHAMUYECKHUX
s dexToB, HO TaKke 3a CUET UCIIOJIb30BAHUSI pecypca CBOEW Maphl, COKpailas eu
NPOJOJDKUTENBHOCTh KU3HU. [Ipu 3TOM, B cilyyae BBEIACHUE aMTH30Jia OOEUM
MBIIIAM PE3KO OFPAHMYMBAET €r0 COBOKYITHOE 3alIUTHOE JIEHCTBUE:

B cBowo ouepenpb, Metaiokomiuiekc Q2721 He TOMBKO, 0OeCreyuBacT
MOBBIIIIEHUE MPOAOJDKUTEIILHOCTH KU3HU MBIIIEH MPU _€r0 UCHOJIb30BAHUH B IMapax,
HO TaKXe TOBBIIIAET BO3MOXHOCTh BBDKHUBAHHUS «COCEHa», . OCTaBUIerocs 0e3
(hapMaKoJIOTUYECKOM 3aIUTHI.

BoiBoabl.

1. AHTUTUIOKCAHT aMTu30J B 103¢ 100 ME/KT TPOJIeMOHCTpUPOBAIl (PEeHOMEH
«OOKpajJbIBaHUS» MHTAKTHBIX MBIIMIEH B [@IAaHE BO3MOXHOCTH MOTpeOIeHUS
KHCJIOPOJIA.

2.  BemectBo mQ2721, oOTHOedlleecss K ~ OPOTUIIOKCAHTOM W,
MIPEANOJIOKUTEIBHO, JOJDKHOE TePATh CBOK 3(P(HEKTHUBHOCTh B Mape ¢ MHTAKTHBIM
’KUBOTHBIM, HAIPOTHUB, MPOSBIsAET ceOsi KaKk Oosiee »h(HEKTUBHOE, B CPABHEHUU C
aAMTHU30JI0M.

3. VHTaKkTHBIE MBI, Oaroapsi BBEACHUIO MeTallokoMIuiekca Q2721 ux
«coceqy» Mo nape MPOKUIN ropa3ao J0JIbIIE, YeM KUBOTHBIE KOHTPOJIBHOW IPYIIIIHI.

4. Cnocob6 mOMEHICHUs MBIIIE MapaMud B COCTOSHHE OCTpPOMl 3K30r€HHOMH
TUMIOKCHUM  MOJKHO ~ MCIOJIb30BaTh JUIs  YTOYHEHUS  MEXaHu3Ma  JICHCTBUS
AHTUTUIIOKCAHTOB, OTHOCIIMXCA K pa3HbIM (DAPMaKOJIOTUYECKUM TPYIIIIAM.
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MNONVJIAIINOHHBIE OCOBEHHOCTU PACHHPEJAEJIEHUA
I'EHOTHUIIOB RS2073617 'EHA TNFRSF11B (OPG)
Y HACEJIEHUSI TPOJHEHCKOM OBJIACTHU

O6yxoBuu A. P.1, HockeBuu H. H.1, dKgoHewC. B.?,
AnTyxeBuu E. .2, laitHoBUY B. A.2

Y poonencruii 2ocydapcmeennuviii meduyuncKuti yHusepcumem
2[ poonenckas yHueepcumemcKkas KiuHuka
I'poono, benapyco

BBenenue. B nocinennue AecATHIETHS] aKTUBHO Pa3BUBAIOTCS MOJEKYJISIPHO-
TreHETUYECKUE HAIIPABJICHHS, B TOM YUCJIE U B MeULIMHE. VIHTepec yUeHbIX CBsI3aH He
TOJIbKO C TIOHUMaHUEM IMaToreHes3a 3ab0JaeBaHuil, HO U ¢ BO3MOXKHOCTBIO BIUSHUS HA
xon ux teueHus. ['en TNFRSF11B (OPG) pacrnionoxen Ha xpomocome 8(23-24
[1, c. 703]. Hambonee pacnpoCTpaHEHHBIMH €r0 MOJUMOP(GHU3MAMU  SABJISOTCS
950T/C B nokyce rs2073617, 1181 G/C 8 nokyce 52073618, 163A/G B nokyce
rs3102735 u 245T/G B nokyce 1s3134069. B nurepaType MOKHO BCTPETUTH AaHHbIE
o BinusiHuu noauMopduizmoB rena TNFRSF11B (OPG) Ha aTepockiiepo3 pa3inyHbIX
JIOKaJIM3aIui, OCTEONOopo3, CHUHIPOM auadeTuyecko crtombl [2, c¢. 228; 3, c. 5;
4, c. 580], omHaKo JaHHBIE OTH HOCAT HEOAHO3HAYHBIN XapaKTep.

[Tomumoppuzmirs2073617 naxoautcs B mpomoTopHoi 30He reHa TNFRSF11B
(OPG) wm ydaceByeT . B TpAHCIOpTE, TPAHCKPUIIIMK U TPOAYKIHH OejKa
ocTeornporerepusna [, c. 8].

Hean. M3yants pacnpeneneHue reHOTUNoOB mnoiaumopdusma rs2073617 rena
TNFRSF11B(OPG) cpenu nacenenust ['pogHEHCKOM 00macTH.

Meroabl uccienoBanusi. Ha 6a3e oTnenenus rHOMHON XUPYPTUU YUPEKACHUS
3/paBoOXpaHeHus «I'poJHEHCKass YHUBEPCUTETCKAs KIMHUKa» B nepuona ¢ 2021 mo
2024 rtr. Obumm oOcnenoBaHbl 272 marmuenta. M3 wHux wmyxuwmH 176 (72,1%),
xeHIMH — 96 (27,9%). Menunana Bo3pacta oOcCienyeMbIX MalMEHTOB ObLIa paBHA
64 roma (56; 71). Cpemu comyTCTBYIOIMMX 3a0ojieBaHUN OBUIM apTepuaIbHas
runieptensus — y 210 nauuerToB (77,2%), aTepoCKIepOTHIECKUM KapUOCKIEPO3 — Y
155 (57,0%), nmoctuHdapkTHBIM Kapauockiepod — y 55 (20,3%), aTepockiepo3
aprepuil HWKHUX KoHewuHocted — y 221 (81,3%), caxapubiii nuaber (CH) — y
128 (47,1%) y Bcex 2-ro TuUNA, pa3Iu4Hble BHUAbl HAPYUIEHUS MO3TOBOTO



kpoBooOpaienust —y 31 (11,4%), xpoHudeckasi OOCTpyKTHUBHasi 00JI€3Hb JIETKUX — Y
7 (2,6%), ayrouMMyHHbII THpeouauT —y 3 (1,1%).

Ha npoBeneHne wHccileqOoBaHUS IMOJYYEHO IMOJIOKHUTEIBHOE  PEIICHHUE
stuueckoil komuccun YO  «['pogHeHCKHH TroCyJapCTBEHHBIM  MEAMIIMHCKUAN
yHuBepcuTeT», Y3 «I'pOJIHEHCKass YHUBEPCUTETCKAs KIWHHUKA» W IMHCbMEHHOE
corjacue narueHToB.

Bcem manmenTam mpou3BOAMIICS 3a00p BEHO3HOW KPOBU W3 JIOKTEBOW BEHBI
yTPOM HaTOIIIAK.

Boinenenne renomuoit JIHK npoBoaunack u3 00pas3iioB KpoBU, HAOPaHHBIX C
UCIOJIb30BaHUEM BakyyMHbIX cucteM ¢ OJITA, u KkoMIUiekTa peareHTOB MJis
Beiienienus JJHK u3 1nenbHON KpoBH METOJIOM MarHUTHOM copOIuu (TIpOou3BOICTBO
COOO «Cunton», PO «M-copO-KpoBb»).

[Momumopduserit craryc 1s2073617 rena TNFRSF11B (OPG) ompenemsiics
METO/IOM aJUIEJIbHOM JMCKPUMHUHAIMU C KCIOJb30BAHUEM MOJUMEPA3HOM IEMHOM
peakiuu B pexume peanbHoro Bpemenu (IILP-PB) u ¢nyopecrnieHTHO-MeUeHBIX
30HA0B. ONUTOHYKICOTUIHBIE TpaMepbl W 30HABl BRIOMPANUCH Ha pedepeHcHOU
nocienoBareabHocT  12-i xpomocombl 38-if cOopku renoma JIHK uenoseka
NC 000008.11 (chr8:118952044 (GRCh38.p14)), nocTymHo# B OCCIIIaTHOW OHJIAMH
6a3e NCBI. /lannbie o BapuanTax rs2073617 w.Im0€iae10BaTeILHOCTH OU3IIEKAIIIIX
HYKJICOTHJIOB OBLTHM TIOJNy4YeHBI ¢ momombio pazaena, SNP 6a3er NCBI. TII[P-PB
MpoBoIMIIack ¢ ucnoiab3oBanreMm peareHToB OO «llpaitmrex» (benmapych).

C 1noMOWIBIO OHJANH-KAJIBKYJIATOpPA, IPOU3BEIAEH pacyeT COOTBETCTBHS
pacrnpeneneHus TeHOTUIIOB U ajulesieil B BBIOOPKE MAIlMeHTOB PaBHOBECHUIO Xapiu-
Baitn6epra.

CraTtucTryecKuil aHaIU3 MPOBOJAWICS,C UCIIOJIb30BAaHUEM MporpaMMbl StatSoft
STATISTICA 10,0 ot Windows m.si3bika mporpammupoBanus «R». Tloporosoe
3HAYE€HHUE YPOBHS 3HAUMMOCTH OblIO MpUHATO paBHbIM 0,05.

Pesyabrarel M . uMX 00cy:kaenue. PacnpeneneHne BcCeX T'€HOTHUIIOB
COOTBETCTBOBAJIO  pacnpedencHuio  Xapau-BaitnOepra.  Ilo  pesynbraram
reHotunupoBanus  nomumopdpusma  rs2073617 rema TNFRSF11B  (OPG)
yCTaHOBJIEHA YacToTa roMo3urotHoro renotuna GGy 27,57% o06cneaoBaHHBIX JIHII,
reTepo3uroTHoro GA ~ 47,43%, romo3urotrnoro AA — 25,0%.

JIONOAHUTENBHO POBEICH aHAJIU3 PACIPEAEICHUS] TEHOTUIIOB B 3aBUCUMOCTHU
OT T0JIEBOro mpu3Haka. JlomuHaHTHeIM reHotun GG oOHapyxuBaics y 26,02%
Myl 7 31,58% sxeHumH, rerepo3urotHsii GA — y 50,0% wmyxuun u 40,79%
AEHLIVMH, TOMO3UTOTHBIN perieccuBHbIN AA —y 23,98% MyxuuH u 27,63% >KEHILKH.

[IpoBeneH ananu3 pacrpeaeiacHus TeHoTUnoB nojauMmopdusma rs2073617 rena
TNFRSF11B (OPG) B 3aBucumoctu ot Hamuuus CJ] 2-ro Tuma. ITlodydeHs
cieayronme pe3ysbrarel: yactota renotuna GG 28,12% npu vanmmuun CJI 2 tuna
(vs 27,08% y mammentoB 6e3 CJI), renotunma GA — 49,22% npu CJI 2 Ttuma
(vs 45,83% y manmenToB 0e3 Hero), TT — 22,66% vs 27,08% COOTBETCTBEHHO.

AHanu3 pacmpejelieHds TreHOTHnoB mnoiaumopdusma 152073617 reHa
TNFRSF11B (OPG) B 3aBHCHMOCTH OT HaJIMYUsl aTepPOCKJIepO3a apTepHil HIKHUX



KOHEYHOCTEW BBISIBWI cieaytoiiee: yactora reHotuna GG 29,41% y maimueHToB ¢
aTEPOCKIEPOTHYECKUM TOPAXKEHUEM apTepuil HWKHUX KOoHeuHocted (VS 27,15% y
manueHToB 0e3 Hero), reHotuma GA — 49,02% vs 47,06%, AA — 21,57% vs 25,79%
COOTBETCTBEHHO.

BoiBoabl. Y Hacenenus: ['poiHEHCKON 00aCTH TOMHHHUPYET T€TePO3UTOTHBIN
renoturt GA nomumopdusma 152073617 rera TNFRSF11B (OPG). Cesi3s gaHHOTO
nonuMop(du3ma ¢ MoNoBbIM Mpu3HakoM, HanuuueM CJ/I 2-ro Tuma, aTepocKIepo30M
apTepHuil HUKHUX KOHEYHOCTEH HE yCTAaHOBJIEHA.
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HAPYHIEHUA TUILIEBOI'O NIOBEJAEHUSA
Y CTYAEHTI OB C*PA3JIMYHOM TPEBOKHOCTBIO

Oky/sieBuywAzA, llesuyk U. A., Opexos C. ., JlopoxuHa JI. B.

Lpoonenckuti 2cocyoapcmeeH bl MEOUYUHCKULL YHUBEPCUMem
I'poono, benapyco

Beenenue.  PaccrpoiictBo  mumieBoro  mosegenuss  (PIII)  ouens
pacmpocTpaHeHHas MpoOIeMa COBPEMEHHOTO 00IIeCcTBa, YTO OOBSICHICTCS BBICOKHM
YPOBHEM CTpecca, pa3BUTUEM TPEBOKHOCTHU U JICTIPECCUU, HEJIOCTATKOM (hHU3UIECKOM
aKTUBHOCTU W TIPOOJIEMHBIM BIIMSHHEM colainbHbIX ceTedl. [lo manueiM Galmiche
et al., yucno roel, cTpalarIMX paccTporcTBamMu nuIeBoro noseaeHus ¢ 2000 mo
2018 ron, yasomnocb — ¢ 3,5% no 7,8%. Ilpu 3TOM pacnpoCcTpaHEHHOCTb TPEX
OCHOBHBIX PACCTPOMCTB MHUIIEBOTO MMOBECHHUS BBISBICHA Y 13,6 MUJUTHOHOB YEJIOBEK
(0,2% wmyxuun u 1,4% >xeHIIMH cTpaxaeT HepBHOUW aHopekcuei; 0,6% MyX4uH U
1,9% >xenmuH — HepBHOUM Oynumueit; y 1,0% myxuuH u 2,8% >KEHIIUH OTMEYEHO



koMmmyJibcuBHOe Tiepeenanue [1, c¢. 1403]. Opnpnako oOiiee YHCIO JIOACH C
JNECTPYKTUBHBIM MUILEBBIM NOBe/IcHHEM B mupe Ha 2020 roj, mo JaHHBIM AKaJleMUn
pacctpoiicte mumieBoro mnoBeneHus (Deloitte Access Economics), cocrapisuio
55,5 MWJJTMOHOB 4eioBeK, uro nepemeniano PIII ¢ 110-ro wva 73-e Mecto cpeau
MPUYUH CMEPTHOCTHU W UWHBaIMAu3anuu HaceneHusa. I[lo orueram 3Toil ke
oprannsanunu 3a 2025 rox PIIII B mupe crpanaror yxe 70 mumummonoB. B benapycn,
COTJIaCHO JaHHBIM MuHHcCTEpcTBa 3apaBooxpaHeHus, npodrema PIIIT cranoButcs
Bce Ooliee akTyanbHOM — okojo 1-2% Mononexu B Bospacte 15-24 jmeT MOXer
CTpazaTth OT ATUX paccTporcTB. He cymectByer ognon npuunnsl pazsutus PIIII ato
CJIOKHBIE 3a00JIeBaHMs, MPU KOTOPHIX HAONIOMAETCS COYETAaHUE HECKOJIbKHX
(dbakTOpoB. DTO MOryT OBITh KaK TE€HETHYECKHE (PAKTOpbl, TaK U COBPEMECHHbBIC
OOIIECTBEHHBIE MPECTABICHUS, BKIIOYAIOIINE KYJIbTYPY JUET U KyJIbT CIPOIHOCTH,
CIOCOOCTBYIOIIMX ~ PA3BUTHUIO  TICHUXOJIOTMYECKOW  YyA3BUMOCTH. OnHOM U3
OCOOCHHOCTEH JTUYHOCTHBIX XapaKTEPUCTUK B ATOM ClIydae SIBISTCS TPEBOKHOCT,
KOTOpasi MOKET cTaTh OyiarojatHoM cpeaou mns gopmupoBadusi PLIIL. CrygeHTs
MOIBEp>KeHBI O0siee BhIcOKOoMYy pucky PIIII mo cpaBHeHWIO ¢ OOMICH IMOIMYJISIHCH,
9TO OOYCJIOBJICHO YHUKAJIbHBIM COYETAHHEM BBICOKOTO YPOBHS CTpecca, CBSI3aHHBIM
c oOydyeHHMEM U DJK3aMEHaMH, HapyII€eHUEM CHa U, B TOXE BpPEMs, MEHTAIbHOU
cTpareruei neppexknuonnsma. [1o qanHbIM, TUTEpatypsl y CTyaeHToB-MeaukoB PIIII
BCcTpeuyaercs vame — B 14-15% ciyyaeB, 4TO MOXKET HPUBOAUTH B JTAJbHEUIIEM K
0oJiee BEICOKOMY PHUCKY pa3BUTHs 3a001eBaHui [2].

Hean. IIpoananmu3upoBaTh CBA3b HAPYLIEHWH NUIIEBOIO MOBEACHUSA C
TPEBOKHOCTBIO Y CTYJICHTOB MEAUIIMHCKOTO YHUBEPCUTETA.

Metoabl ucciienoBanusi. B _Kpocc-CEKIIMOHHOM HCCIIEIOBAHUM C MOMOILBIO
WNurtepuer-pecypca Google mocie UHPOPMHUPOBAHHOTO COTJIACHS  MPOBEICHO
QHOHMMHOE OHJalH-aHKETUpOBaHWE. 373 CTyAeHTOB 2 Kypca ['poaHeHCKOro
roCyJIapCTBEHHOTO MEAMIIMHCKOTO YyHuBepcutTera (78 roHomeidl u 295 nemyiiek).
JI71sl OLIGHKM  CTETEHW BBIPAKCHHOCTH OTKJIOHEHWM B THIIEBOM [OBEICHUU
ucnoiib3oBajics onpocuuk, EAT-26 (Eating Disorder Risk), cocrosmuii w3
26 BOpoCcOB ¢ IMeCTbI0 BapuaHTamMu oTBeTa. OIEHKAa TPOBOAWIACH  II0
mectudamipbHoM ( mkane  Jlalikeprta (0 — «HUKOTI@», «PEAKO» WU «UHOTIAy;
1 — «yacton; 2— «0OBIMHOY; 3 — «Bcernaa»). st OIeHKU BBIPAXKEHHOCTU CUMIITOMOB
¢bu3nyecKkoil. M KOTHHUTHBHOH TPEBOTM UCHOJb30BaH omnpocHuk beka (BAl),
cocTosimguit, u3,21 Bompoca. MHTepnpeTanus miKaiabl TPEBOTM OCHOBaHA HAa CyMME
OammoB o BceM myHkTam: 0-9 OamnmoB — ortcyrctBue TpeBoru, 10-21 Oamm —
HE3HAUUTEAbHBIN ypOBEHb TpeBOTH, 22-35 0amioB — cpeaHsss BBIPAXKEHHOCTH
TpeBoru, a 36-63 Gasa — o4eHb BbICOKasi TpeBora. [lomydyeHHbIie 1aHHbIE COOpaHbI B
snekrpoHHble Tabmuiel Microsoft Excel u cratuctryecku oOpaboOTaHbI ¢ TOMOIIBIO
nporpammHoro odecreuenus Statistica 10.0.

PesyabTaThl 1 MX 00CYy:XKJAeHHE. YCTAHOBJIEHO, YTO OTCYTCTBHE M HU3KHI
ypoBeHb TpeBoru ormevarot 82,05% tonomeit u 61,36% nesymek (p=0,001) Hamero
YHUBEPCUTETA. YMEPEHHass TPEBOXHOCTh CIIOCOOCTBYET aJanTallud CTYJCHTOB K
y4eOHOM Harpy3ke. TpeBOKHOCTh CpeIHEH cTeneHu ycTaHoBiaeHa y 12,82% roHoriei


https://pmc.ncbi.nlm.nih.gov/articles/PMC13295360/#B78-behavsci-16-00899

u 25,42% nesymek (p=0,012). O4yeHb BBICOKHI YpOBEHb TPEBOTHU, BBISBICHHBIN Y
5,13% ronomeit u 13,22% nesymiek (p=0,024), nelicTByeT Kak HETaTUBHBIN (HAKTOpP —
MOXKET TPHUBOJUTH K YXYAIICHUIO TMCUXOIMOIIMOHAIBHOTO COCTOSHUS W Y4eOHOM
MotuBauu. OtcyrcrByroT PII y mopaBnsromero uucna aeByiiek (85,76%) u
oHomen (96,15%) I'pI’MY. Ilpu3zHaku HapylnieHUS NUIIEBOrO IOBEICHHUS, B
OOJIBIIMHCTBE HANpaBJICHHbIE Ha M30BITOUHOE IMHUIIEBOEC CAMOOTpPaHHUYEHUE U
OECCUCTEMHBIC CITUIIIKOM CTPOTHE JHWETHI, OTMeUeHHbl y 14,24% neBymek u 3,85%
tonoiei (p=0,008).

VY HUCTBITYEeMBIX C Pa3IMYHBIM YPOBHEM TPEBOXKHOCTH BBISIBIICH DS OTIMYUN
nokazareneit EAT-26 npu wucnonb3oBaHuM Tecta MaHHa-YUTHU. Y {@IEBYIIEK C
MUHHMMAaJIbHBIM YPOBHEM TPEBOKHOCTH 10 ITKasie TpeBoru beka mokazarenu EAT-26
coctaBisaroT 3,0 Gamwra [1,0; 6,0], 4TO HEIOCTOBEPHO HIKE B CPaBHECHUU C
JIEBYIIIKaMH, Y KOTOPBIX oTMedanach Jérkas tpeBoxHocTs 4,0 [2,0; 7,0] (p=0,179).
VY neByliek ¢ yMEpEeHHOW TPEBOKHOCThIO 3HaueHus EAT-26 coctaBisaoT 6,5 Oaina
[4,0; 13,0], yTO DOCTOBEPHO BBINIE, YEM Yy JAEBYIICK C MUHHAMAJBHBIM YPOBHEM
tpeBoxkHOCTH (p=0,001). Emte 6osiee BEIpaskeHHOE MOBEUIICHUE MOKa3aTeneii EAT-26
XapaKTEepHO IS JEBYIIEK C BBICOKOW TpeBokHOCTH. 11,0 Gammos [5,0; 20,0],
(p=0,0001). Taxke nmocTOBEpHBIC pa3au4usi ycTaHOBJIeHbI mo EAT-26 wmexny
rpynnaMy JIeBylIeK C JIeTKOW TpeBoxHOCThiO 4,0 [2,0; 7,0] mo cpaBHEHUIO C
HCTIBITYEMBIMU C YMEPEHHOM M BBIPAXKEHHOM “IPEBOXKHOCTHIO, B OOOHX CiIydasx
p=0,0001.

VY oHoOmLIEW, N0 Mepe YBEIWYEHHUS , TPEBOKHOCTH, IOYTH HE MEHSIOTCS
3HaueHus EAT-26, U TOJIBKO Yy HCHBITYEMBIX C OYE€Hb BBICOKOW TPEBOKHOCTBHIO
OTMEYAETCA JOCTOBEPHOE OTIWYUE. OT. FPYNIbl C JIETKOW TPEBOKHOCTBIO —
11,0 6ammo  [3,5; 15,01 u 4,0 (6amma [1,0; 5,0] coorBercrBeHHo; (p=0,039).
CnedosamenvHo, 0715 Oegyuiek XapakmepHa bonee 8blpadiCeHHAas 3A8UCUMOCTIb PUCKA
PIIII om mpesosxxcHocmu, Habawoaemas oaxce npu ee HeOOIbUIOM YEeaUudeHUU.
Y onoweti 0ocmosepnwviti | pocm pucka PIIII o0HapyXMBaeTCs TOJBKO TMpH
CPaBHEHUH TPYIIII C JISFKOW U TSHKENION TPEBOKHOCTBIO.

J171s1 BBISIBIIEHUS BAPUAHTOB COOTHOILIEHUN MeX1y TpeBOKHOCThIO U PIIIT Ob1n
MpoBeJieH KiacTepHbiit  aHanu3 (meron K-cpemnux). Bce wucmbiTyembie ObLIu
paszielieHbl Ha\IIATh IPYII C y4eTOM pe3yiabTaToB mo EAT-26 u mikansl TpeBoru
beka. B mne€pBbii, KiIacTep BOILLIM HCHBITYEMbIE ¢ MaKCUMaJbHBIMU 3HAYCHUSMHU
TPEBOKHOCTY W OJTHUM U3 CaMbIX BBICOKHX (HO HE BBIXOJUBIIHX 3a TPAHULIEI HOPMBbI)
nokazatesicii PI/I1. B stom knactepe okazanuch 17,63% H3 NpOTECTUPOBAHHBIX
neByiek u /,69% w3 omnpoileHHbIX IoHoIMIe. BTopoil kiactep copmupoBaiics u3
UCIBITYEMbIX C YMEPEHHOM TPEBOXKHOCTHIO M CJIETKa TMOBBIIMICHHBIMUA (HO HE
BBIXO/ISIIIMMU 32 TPAaHUIBI HOPMBI) Tlokazatensimu PIIII. B smom knacmep eouiiu
31,86% neBymiek u 14,1% roHomeil. B Tperuii kinactep BOLLIM HCHBITYEMbBIE C
JIETKOW TPEBOKHOCTBIO M CAMBIMU HHM3KUMU ToKazarenssmu PIIII. Omom knacmep
cocmasunu 26,44% oesyuiex n 37,18% 1oHomeil. UeTBepThlil KiacTep oOpa3oBaiiv
UCIIBITYEMbIE C MUHUMAJIBHOW TpEeBOKHOCThIO M oTcytctBuem PIIIT — 20,68%
nesymiek u 41,03% ronomeit. Ilareiii kmactep cPopMHUpPOBaATIA HCKIHOYUTEIHHO



neBymkua (3,39% ot 6cex onpowennsix). OH XapaKTEPU3OBAICA THKEIOM
TpeBOXXHOCTHIO ¥ B 100% KITMHWYECKH 3HAYMMBIMU YPOBHAMH pucka PIIII.

Bbteoowl. B pesynbpTare poBEICHHOIO UCCICAO0BAHUS YCTAHOBICHA 3HAYNMAast
TeHJEpHasT aCUMMETpPUSi B  PaCIpPOCTPAHEHHOCTH ICUXOSMOLUMOHAIBHBIX U
MOBEJICHUYECKUX HApYIICHUN Cpeu CTYAEHTOB-MEAUKOB. /[€BYIIKH JEMOHCTPUPYIOT
0oJiee BBICOKYIO YSI3BUMOCTH: OYEHBb BBICOKHI YpPOBEHb TpEeBOTH MO Imkane beka
pPETUCTPUPYETCS Y HUX B 2,5 pasza yaimie, YeM y IOHOIIEH, a MPU3HAKU PacCTPOUCTB
NUIIEBOTO  TOBeACHUS  (MPEUMYILIECTBEHHO B  BHJE JKECTKUX JueT U
caMOOTpaHHYeHHUl) — mouTtd B 4 pasa yame. Y JgeBymiek poct pucka PIIIT
OPOUCXOAUT JIMHEWHO W TMPOSIBIAECTCS YK€ NpPH MEPEXOAe OT MUHHUMAIBHOU
TPEBOKHOCTA K YMEPEHHOM, B TO BpeMs KaK y IOHOWIIEH mokaszarenu pucka PITII
OCTAaIOTCS CTAOWJBHBIMM B IIMPOKOM JMamna3oHe U JIOCTOBEPHO “BO3PACTAIOT
UCKIIFOYUTEIBHO TMpU JOCTHKEHUM KPUTHYECKOTO YPOBHS TpPEBORU. Meron
KJIACTEPHOTO aHaJlu3a TO3BOJUI BEpUPUUIMPOBATH TPYNNY:, MaKCHMAJIBHOTO
MICUXOCOMATUYECKOTO0 PHUCKA, COCTOSIIYIO MCKIIOUYUTEIBLHO W3 JIMI[ KEHCKOTO I0JIa
(3,39% ot o6mieit BBHIOOPKH JEBYILEK), 4YTO TpeOyeT pa3padOTKU [Jisi JTaHHOTO
KOHTHUHI'€HTa 0COOBIX MPOrPaMM MCUXOJIOTHYECKON ITOMOIIIH.
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OCOBEHHOCTN RPEINNOJTABAHUSI BO3PACTHBIX
PN3NOJOMNMUYECKNX OCOBEHHOCTEN
HA KA®EJIPER,HOPMAJIBHOM ®N3UOJIOTUU TPTMY

Opexos C. 1., Emenbsanuyuk 10. M.

L poouenckuil 20cyoapcmeeHublil MeEOUYUHCKULL YHUBEPCUM e
I'poono, benapyco

5 mas 1959 r. Obul moAnuUcaH MPHUKa3 O 3aYUCICHUU TEPBBIM COTPYIHUKOM
Kadeaps HopManbHOU ¢usnoioruu noreHta M. K. dKmakuna, kKoTopblit mocie 3Toro
npueTynuil oduimaibHo K pabore B Hamem By3e. [onrume roxabl kadempoi
pykoBoaun Xwmakun Hrops KoncrantunoBuu (1969-1998 rr.). B sto Bpems B
OOJBIIMHCTBE CTpaH MHUpPAa OTMEYAIOCh OBICTPOE CTapEeHHUE HACENeHUs U, Kak
clencTBre, OypHOE pa3BUTHE TEPOHTOJNOTMU. B CBSI3M € 3THUM OJHHMM U3 Ba)KHBIX
HarpaBJeHU B y4eOHOM INpOLIECCe€ M HAYYHBIX MCCIECIOBAHUSAX, Pa3BUBAEMBIX
npodeccopom XKmakuHbIM, OblIIa BO3pacTHas Gpuinonorus. B npusHaHHOM yueOHUKE



CmupnoBa 1o HopMmansHOM (usunonoruu [1, c. 10]. (coaBrop Xmakun U. K.) Bce
Bompochkl pusnonornn noxkmibix Hamucan Kmakua W. K. C 1999 rona on sBisuics
YileHOM-KOPPECTIOHAECHTOM MEXIyHapoAHOU AKkaaemuu I 'epoHTonOrNy.

VYuuTsiBas 3Ha4€HHE 3HAHUI F€POHTOJIOTMH B MIPAKTUKE COBPEMEHHOTO Bpaya,
BCE OCHOBHBIE pa3felibl B IMporpaMMe JiedeOHOro (akynbTeTa 00sA3aTeIbHO
BKJIIOYAIOT BOMPOCHl (DM3MOJOTHM TMOXKUJIOTO BO3pacTa. B Meroanuyeckux u
JEKLIMOHHBIX MaTepHallax MPUBOJUTCS NUHAMHKA (PU3HOJOTUYECKUX IMAPAMETPOB B
npolecce ctapenusi. JlaHHbIe BOIPOCH! 00CYKIAI0TCS HA MPAKTUYECKUX U UTOTOBBIX
3aHATHUSAX U BKIIOUYEHBI SK3aMEHAIIMOHHBIE OUJIETHI.

VYuuthiBasi BO3pacTalollyl0 NOTPEOHOCTh B JETCKUX Bpauax <Ha 3araje
benopyccun B 1968 romy (uepes 10 ner or Hayana (QyHKIIMOHHUPOBAHHS); B
['ponHeHCKOM MEIMIIMHCKOM HMHCTUTYTE ObUIa BbICJICHA TepBask, NeAuaTpuyecKas
rpynmna cyoopaunatopoB. M Toneko B 1979 romy Obul 0Opa3oBaH neauaTpUyecKHii
¢akynprer. U. K. )Kmakun oOpaman ocoboe BHHMaHHE Ha HPOPUIM3ALUIO HA
JTaHHOM (pakysbTeTe.

[lepBoHauasibHO Ha Kadenpe HOPMaIbHOM (UBHOJOTMU HMCIOJIb30BAIHCH
COBETCKas THIIOBAas M Yy4yeOHas mnporpaMma IO HOPMaJbHOW. (PU3MONOTHM IS
NeauaTpUUecKX (aKyJIbTETOB, KOTOPhIE BKIIOYAIM BONPOCHI (PHU3HOJOTUU IUIOAA,
HOBOPOXJAEHHOTO U JAETEH pa3IMYHOIO BO3PACTas OAHUM U3 COAaBTOPOB KOTOPBIX ObLI
N. K. )Kmakun [2]. B nanpHeieM B KOHIIE JIEBSHOCTBIX I'OJOB JBAAATOTO BEKa B
Pecniyonuke benapych Obuta mpuHsiTa cCOOCTBEHHAsI Mporpamma, paspaboTaHHasi ¢
ydacTueM coTpyaHUKOB Haiel kageapsl. C'2005 rona Ha xadeape UCnoab30Banach
TUIOBas ydeOHas mporpamma Mo auciiumivHe «HopmanbHas duzuonorus» s
cneruaibHocT 1-79 01 02 «Ilenuarpusi»  BICIIET0O MEIUIIMHCKOTO O0pa3oBaHUs
PecniyOnmuku  bBenapych, cocTaBi€HHAas B, COOTBETCTBHMM ¢ ['OocyaapCTBEHHBIM
oOpa3oBaTelbHbIM  CTaHIApTOM: w.«Briciiee  oOpa3oBanue.  CrneuuanbHOCTb
M.01.01.00 «JleuebHo-nmpodgunaktuyeckoe aeiao» 30.12.1998 r., peructpauroHHBIMN
Ne PJT Pb 02100.5.214-98. B. 2022 rogy Ha kadeape HOpMaabHOU (DHU3HOJIOTHH
yupexaeHuss oOpa3oBaHHsf  «I'pOJHEHCKHII TrOCyJapCTBEHHBIM  MEIUIMHCKHMA
YHUBEpCUTET» ObUIa ‘pazpaboTaHa HoOBas BepcHs YydeOHOM mporpamma IO
HOpMalibHast ¢u3uonornu g coneuuanbHoctn  1-79 01 02 «Ilenmatpus»
CocraBurtenu mporpammsel: 3aBeayomuid  kadenpoit, npodeccop B. B. 3uHuyk,
noueHt C. . Opexos; gouent C. B. 'myTkuH.

B KauectBe OCHOBHBIX MCTOYHHUKOB MH(OpMAIMK MO (HPU3HOJIOTHH JETCKOrO
opraHu3Ma Ha Hamed kadenpe wucnonb3yroTcs ydeOHuk B. M. CmupnoBa 10
HOpMAIIbHOW ¢u3nonorun W MoHorpaduss mon penakuuein B. H. Illectakosoii,
H.B. Cocuna u X.TI'. UmkoBoit «OcoOeHHOCTH pa3BUTHS pPeOCHKA B IIpoliecce
pocta» [3].

JIy1st TOYHOM OIEHKH HOPMAJILHOTO COCTOSTHUS JIF0OOW (PYHKITMU HEOOXoamma
ee MmpuBsA3Ka K Bo3pacty. Ha nHam B3risia, mpoctas v yaoOHas kiaccudukanus
MEepUOIN3aIIMK Pa3BUTHUS JeTel npuBeAeHa 3aBbsiioBbIM U CMUPHOBBIM. B onucanuu
IUHAMUKA  (U3UOJIOTUYECKUX  [MapaMeTpOB MBI  OCHOBBIBAEMCS Ha  ITOU
kiaccuukanuu. B MeroauueckMx MW JIEKUMOHHBIX Marepuaigax MNpUBOJATCA



OCHOBHBIE HOPMATUBBI (PU3MOIOTUYECKHX MapaMETPOB JJsl Pa3IMYHBIX BO3PACTOB.
Teopetnueckue BOMPOCHI MO BO3PACTHBIM OCOOCHHOCTSIM pacCMaTPUBAIOTCS Ha
MPAKTUUYECKUX M UTOTOBBIX 3aHATUSAX M BKIIOUYEHBI 9K3aMEHAIIMOHHbIE OUJICTHI.

Ha xadenpe nepuoanyuecku U3JAIOTCS MPAKTUKYMBbI, B KOTOPBIX OTpaskaeTcs
npodunbHas uHGopManus mo (HU3NOIOTHH MOXKUIIOTO BO3pacTa U (PU3HOJIOTH JeTel
pa3IMYHOIo BO3pacTa.
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TEHJAEPHBIE OCOBEHHOCTU BJINSHUSI TEMITEPATY PhI
OKPYKAIOLIE# GPENBI
HA KAYUECTBO CHA € TVIEHTOB BY3A

Ocranuna C. [I., Kpsics B. A,, Bano6atyH O. A., Opexos C. .

I'poonenckuti 2ocyoapcmeeHHbIl MEOUYUHCKULL YHUBEPCUMem
I'poono, benapyco

BBenenue. Hapsigy ¢ ¢dhoTonepnonuHOCThIO, HU3KAsT BHEITHSSI TEMIIepaTypa
SABJISIETCSI BaXKHBIM (DaKTOPOM, PETYJIUPYIONIUM BBIPAOOTKY MeNaTOHMHA. XOJIOA
YCUJIMBAET DKCIpeceHio .TeHOB oOpaszoBanust MenatroHuHa AANAT u ASMT,
KOTOpbIE SIBJISIIOTCS BaXKHBIMH (epMeHTaMu 1Jisi ero OmocuHTe3a. [loBBITIICHHBIN
YPOBEHb MENATOHWHA, BbI3BAHHBIA HU3KOW TEMIEPATypOM, B CBOK OYEpElb,
yIydlllaeT UMMYHHBIN OTBET, noBbimias ypoBHu IL1, 6 u 10, a takxke CD3. Kpome
TOTO, MEJATOHWH, KAaK MOIIHBIA AHTUOKCHUJAHT M areHT TEpMOJIM3a, IOBBIIIAET
yCTOMUMBOCTh opraHu3Ma k xonoay [l, c. 704]. C HacrymjieHMeM TEMHOTHI
TemIIEpaTypa Tella MO BIUSHUEM HUPKAIHBIX PUTMOB CaMOIIPOU3BOJIBHO CHUXKAETCS
Ha 0,5-1°C, uTo sBAsieTcss ONHUM M3 (U3HOJOTUYECKUX TPUITEPOB 3aCHIMAHMUS.
[Ipoxnaaga cnocoOCTBYEeT BbIpaOOTKE MENATOHWHA, CHMXKEHHMIO TEMIIepaTypbl Teja,
ObICTpOMY 3achllaHUI0 M TIyOOokoMmy cHy. lleperperas kKomHaTa TOPMO3HT
TeMIEPaTypHbIA CUTHAJ, U 3TO OJHA U3 CAMbIX UTHOPUPYEMBIX MPUYUH HAPYILICHUS
€CTEeCTBEHHOTO CHa [2, c. 22].

Heab. O11eHUTH BIHUSIHUE TEMIIEPATYPhI MOMEIICHUSI Ha KAYECTBO CHA JIEBYILIEK
Y IOHOIIIEW MIIAJIIUX KYyPCOB MEIUIIMHCKOTO BY3a.



Metoasl uccaenoBanus. B uccnenoBanum ywactBoBamu 120 cTyaeHTOB
(meBywmiku, N=76, ronHowmm, N=44) B BO3pacre 17-22 ner 1-2 kypca I['pI'MYV.
N3Mmepsinuchk Temrneparypa B KOMHaTe Mepell CHOM U TemIiieparypa tena. KadecTBo
CHA 3a TOCJICTHUE YEThIpE HEeAeNU M3ydanu mpu nomomu [IuTTcOyprckoro nHaekca
kauectBa cHa (PSQI). Onpenensinu o6mmii naaekc kayecta cHa (0-21 Gamn) u ero
ceMb KomrmoHeHTOB (0-3 Oamna): CyOBEKTMBHOE Kad4eCTBO CHA, JATEHTHOCTb,
JUTMTENTLHOCTh, A((EKTUBHOCTh, CHA, HOYHBIC HAPYIICHUS, HCIIOJIh30BAHUC
CHOTBOPHBIX W JIHEBHAs COHJIMBOCTbH. Y CIEBAEMOCTh PACCUUTHIBAIM KaK CPENHUN
Oaym nByX ceccuil 10 uccnenoBaHus. Pe3ynbrartbl 00pabaThBAIMCh MPH.IIOMOIIU
nporpammbl STATISTICA. Vcnonb3oBajid paHroBbli KOA(hGUIIMEHT KOppesiuu
Cnupmena (r) u U-kputepuit ManHa-YuTHu. Pe3ynbTaThl NpeAcTaBieHbl B BHJIEC
Meauansbl, 25-ro u 75-ro npoueHTuien: Mdn (P25%o-75%o).

Pesyabratrbl m ux ob0cyxkaenue. Y 40% CTyIeHTOB TeMHeEpaTypa B KOMHATE
nmepea CHoOM Oblla onTUMabHON. 17% cmanum B meperpeTromM moMemieHuu (Oojee
22°C). B ycnoBusx 3aBbllieHHOW TemmepaTypsl (21-22°C)yw Haxonmmucsk 43%
yuanuxcsi. CoriacHoO HOpMam, ONTUMajbHAas TeMmIeparypa MOMEMICHUS Il CHa —
16-20°C. Bemme 22°C kxoMHara cuuTaeTrcs neperperoi. Kapkas koMmHaTa, ¢
TeMriepaTypoit Beime 24°C, MpoOBOIUPYET YacThlie MPOOYXKIACHUS M OSCIOKONHBIN
coH. CnumkoM XoJoaHOe TomenieHue (MmeHee (16°C) 3aTpyaHSeT 3achillaHue,
BBI3BIBACT XOJOJOBYIO JAPOXb W BBIHY)KIACT ), OPTaHU3M TPAaTUTh PECypChl Ha
corpeBanue [3, c. 460].

Y BceX HCIBITYeMbIX OONIMi MHIEKE kadecTBa CHa coctaBmsul 9 (6,5-10)
OoammoB. 3mopoBbli coH (5 u MeHee OamioB) HaOmonmancs Toibko y 18%
OTPOIICHHBIX. Y JeBYyIIEK AaHHbIA MHAEKC — 9 (8-11) OammoB — ObLI TOCTOBEPHO
BBIIIIe (HM)KE KA4ueCTBO CHA), yeM y IoHomiel: 8 (6-9) Oamior (P<0,05). Takxke y
JIEBYIIEK ObUIO CTATHCTHYECKH 3HAYMMO OOJIbIIE KajJo0 Ha Ka4eCTBO CHA M MEHBIIIE
€ro JUINTEJNBHOCTh, IO CPABHEHHIO ¢ MoHomaMu. Ha moJsioBble pa3nuuus B
OpraHu3allud CHa M ero. CyOBhEeKTMBHOW OIIEHKE YyKa3bIBAIOT Kak 0oJjiee paHHUE
MCCJICIOBAHMSI, TaK W BBIITOJHCHHBIC B TOCJICIHUE TOIbI. JKESHIIUHBI MPEIbSIBIISIOT
OoJplIe kKamoO Ha IJIOXO0€ KAaYeCTBO CHA, HOYHBIE MPOOYXKICHHS M JTUTEIbHBIN
nepuoy 3aceimands (210 wenosex, Duke University, Suarez E. C., 2008). )Kenunam
HY>KHO cnarh.B. cpeaHeM Ha 30-60 MUHYT Oouibllie, YeM MY>KYMHAM, YTO CBSI3AHO C
MHOI'03a1a4HOCTBI0 MO3ra M IOBBIIIEHHONH SMOIMOHAIBHOCTHIO (950 uenoBek,
Loughberough: University, Horne J., 2006). OcHOBHO# BKJax B JOJIO CTYICHTOB
MEMYyHUBEPCUTETA C IUIOXUM KaueCTBOM CHA BECHOW BHOCST JIEBYIIKU (435 4eloBex,
BnagnkaBkasckuit HAy4HBIN LEHTP Poccuiickoit aKaJeMHuH HAYK,
Bessiera B. A., 2024) [1]. Hamwu pe3yibTaThl COIACcyrOTCA C 3TUMH TaHHBIMHU.

[ToBbIlIeHNEe TeMIIepaTypbl B TMOMEIICHUH COIMPOBOXKIAIOCHh yYMEHBIIICHHUEM
mmTenbHocTd  cHa  (r=0,212, p<0,05) wu, mnapamokcaabHO, HE3HAYUTCIHHBIM
MOBBIIIIEHUEM CYOBEKTUBHOM OlleHKH KaudecTBa cHa (r=-0,193, p<0,05). Tosnbko y
JIeByIIEeK OoJiee TEIIoe MOMEIICHUE BO BpEeMs CHA BBI3bIBAJIO MOBBIIICHUE JTHEBHOM
corwsuBoctu (r=0,264, p<0,05). V 1oHomieil NoBbIlIEHHE TEMMEPaTypbl B KOMHATE
CONPOBOXJAJIOCh yMeHbllleHueM d3¢dextuBHoctn cHa (r=0,358, p<0,05) wu



noBbIIIeHHEeM Temriepatypsl Tena (r=0,618, p<0,05). JleBymiku mpeanoYnTalId CraTh
B Oonee teruiom mnomemeHun: 21 (20-23)°C, mo CcpaBHEHHIO C OHOIIAMH:
20 (19-22)°C, p<0,05. Hanwume CHIBHOW KOPPENSIMUM MEXIY TEeMIepaTypon
MTOMEIICHNS U Teja BO Bpems cHa y toHomel (r=0,618, p<0,05) u ee, mpakTudecku
noJyiHoe, oTcyTcTBHUE y AeByuiek (1=0,179, p>0,05), cBuAETETBCTBYIOT O BBIPAKEHHBIX
MOJIOBBIX OCOOEHHOCTSIX TEMIIEpaTypHOro OanaHca y MOJOABIX JTUI] BO BpEMSI CHA.
[Tpu ananuze BAMSHHS M3y4aeMbIX TOKa3aTelied Ha YCIIEBAEMOCTh BBISBICHO
HETaTUBHOE BIIMSHUE TpUeMa CHOTBOPHBIX HAa CPEIHHMH Oal y BCEX HCIBITYEMBIX
(r=-0,416, p>0,05). YV neByiek Ooyiee BBICOKAs YCIEBACMOCTh COIPOBOKIANACEH
CyOBeKTHBHBIM yXyauieHueM kadectBa cHa (r=0,312, p<0,05) u noBbIICHAEM
nHeBHoM connuBoctu (r=0,305, p<0,05). ¥V roHomieil xopoias ycCIeBaeMOCTb
KOppenupoBalia ¢ yyalieHueM 31u300B HapyiieHus cHa (1=0,345, p<0,05).
BoiBoabl. bonbmmHCcTBO  cTyaeHTOB  (83%) cmsaTs B KOMMOPTHBIX
TeMIEpaTypHbIX ycinoBusax. OMHAKO MeperpeB MOMENIEHUS! COTIPOBOXKAACTCS SIBHBIM
CHIDKEHHEM KadecTBa cHa. Hambomee BepoOsATHBIM MeXaHU3M' YXY/IUICHUS CHA TPHU
MOBBIIICHUH OKPY>KAIOIIEH TeMIiepaTypsl — YMEHBIIICHHE BBIPAaOOTKH B OpPraHU3MeE
MenaroHuHa. HaOmromaroTcsi BbIpaKCHHBIEC IOJIOBBIC \pa3lnuyMsi B KOJUYECTBE U
XapakTepe HapymieHuid cHa. IOHomam u, 0COOEHHO, NEBYyNIKaM, OOYYaroOUIMMCs B
BY3€, ClIelyeT 0OpaTUTh BHUMaHUE Ha COOIIOCHME HOPM (DH3UOJIOTHYECKOTO CHA.
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K BOITPOCY
O ITAPAKPUHHOMH PEI'YJISILIMUA TOHYCA COCY/IOB

ITanbkoBa M. H.

Uncemumym ¢uzuonocuu umenu U. I1. Ilasnosa Poccutickoti akademuu Hayk
Canxm-Ilemepbype, Poccus

Beenenue. HeoOXxoaumblii 1 OCTATOYHBIA YPOBEHb KPOBOCHAOXKEHHUSI OPTaHOB
U TKaHel 00ecreynBaeTCsl COOTBETCTBYIOIMM YPOBHEM TOHYCa COCYOB,
NoJJep)KaHUE  KOTOPOrOo  OCYIIECTBIsieTCs  Osarojapst ~ OalaHCy — MEXIY
BA30KOHCTPUKIMEN U Ba30UJIATALEN, B KOHTPOJIb KOTOPOI'O BOBJIEYEHBI PA3JIUYHBIC



YpPOBHU peryisiiuu. B mocnenHue AecsATUIETHs HAIM TMpPeNCTaBleHus 00
ayTO/MapakpuHHOW PEryisiuyd ObUIM CYIIECTBEHHO pactimpeHsbl. [IpuHnumuaibHo
BAKHOE 3HauyeHHe HMeno OTkpbiTve B 80-90 r.r. mponuioro CToJIETHST HOBOM
GYHKIUM SHAOTENNS: €r0 BIUSHUSA Ha COKPATUTEIbHYIO aKTUBHOCTD TJIQIKUX MBIIII]
cocynoB [l]. Ha pyOexe BEKOB HaMeTWiach CIEAylolias CTYNEHb PpEryJiluH,
KoTopasi obecrnieunBaercs >kupoBo Tkaubio (JKT), snmoxkpunHbIe ) PEeKTh KOTOPOI
BcEé Oompiie Haxoaarca B (GoKyce BHUMaHHsS wuccienoBarencii. Ho ocoOGenHO
aKTyaJIbHO B TOAJEPKaHUM COCYOUCTOTO TOHyca BiHssHUE cO cTOpoHBI KT,
PACIIOJIOKEHHOM PSIZIOM C COCYJIOM — MEpHBACKyJsIpHOU >kupoBoi Tkauu.(IIBXKT)
[2, 3]. Psan aBTOpOB cunTaroT €€ 4-M CJIOEM COCYAMCTOW CTEHKH, JAPYTH€,— YaCThIO
aasentuiuu [4]. BemectBa, BeipabGaThiBaembie [IBXKT, oka3piBaloT mapakpuHHOE
NEUCTBUE HA COKPATUTEIbHYIO AKTUBHOCTh TJAJKUX MbIII [S], 0cylecTBIIss
TOHKYIO HACTPOMKY B COOTBETCTBUM C META0OJIMYECKUMH MOTPEOHOCTAMME.

Heab. W3yuenme mnapaxkpunesix BiausHui [IBXXT Ha . coxpaTurenpHyro
JEeSATENbHOCTD IIaJIKUX MBILIL] A0PThI B YCIOBHUSX HOPMBI U IIPH OKHUPEHUU.

Metoasbl ucciaenoBanus. Pabora BbIIIONHEHA HadTpenapaTax U30JIMPOBAHHON
aopThl KpPBIC KOHTPOJBHOM Tpynmbl (HOpMa) W AHUETHOW TIPYMIbI (OXKUPEHHE).
B nccnenoBanun  Oblla  MCHONB30BaHA  JueTa  Kagerepus,  BKIIOYAOIIAs
Pa3HOO0Opa3HbIe BHICOKOKAJIOPUMHBIE MPOTYKThl PEAKTUBHOCTh COCYZOB OLICHUBAJIH
METOJIOM TIPOBOJIOYHOM Muorpaduum ¢ moMomplo matdyuka cuisl FORT-25 B
n3oMeTpudeckoM pexume [2]. Cratuctuyeckyro 00paOOTKy MOJyYEHHBIX JAaHHBIX
MIPOBOJIMJIN TIPU KCTIONIBb30BaHuU mporpammbl GraphPad Prizm.

Pesynbrarhl W uX o0cyxkaeHHe. B KOHTpOJNBHOW Trpynmne MKUBOTHBIX
MOJIydeHHasi BEJTUYMHA COKPATUTEIBHBIX. OTBETOB AOpPThl Ha CTUMYJILUIO alibda-
aapenopenenTopoB GpeHmwm@puroM (PD) Obuta BIE y NpPENapaToB, JUMIEHHBIX
I[IBKT, mo cpaBrenuntro c¢ mpenaparamu, rae [IBXKT ocraBasace MHTakTHOW.
Ucnonb3zoBanne L-NAME B 00bIlION CTENEHU HUBEIUPOBAIO 3TY PA3HUILy, UYTO
CBUJETEIBCTBYET O BOBJECYCHHOCTHM OKCHJA a30Ta B JaHHBIA JUJIATAMOHHBIN
npouecc. Y KpbIC JMETHOM Tpynmnbl K MOMEHTY OKOHYAHMSI JTUEThl OTMEYallu
MOBBIIICHHYI0 MaccCy Telld, PErMCTPUPOBAIM BUCLEPAIBHOE OXHPEHUE, KOTOPOe
OLICHUBAIM 1O/ KOJHYECTBY OSNUAUIMMAIBHOTO JKHApa, JUCIUIUAEMHIO U
TUNEpriuKeMuio. . Muorpaduueckoe ucciaeoBaHUe, MPOBEACHHOE aHAJIOTUYHO
UCCJIEIOBAaHUIO . B KOHTpOIJIE, NO3BOJIMJIO  YCTAHOBUTH  TOBBIIICHHYIO
BAa30KOHCTPUKIMIO Ha BBeneHHE PO M OTCYTCTBUE pA3NMYMN B 3aBUCUMOCTH OT
Hasmuus [TIB)KT. Pe3ynbTaThl, MOJy4YeHHBIE B CEPUU OMNBITOB C HCMOJb30BAHUEM
nHruouTopoB NO cHHTa3bl W IIMCTAaTHOHWUH-Y-JIMA3bl, SBJSIONICHCS Ba)KHBIM
(depMeHTOM B CHHTE3€ DSHIOICHHOI'O CEPOBOAOPOJA B CEPACUHO-COCYIUCTOU
CUCTeMe, TOoKa3aau cxoaHbld mpoduns. [lpenBapurenbHas HWHKyOAMs ¢ HUAMU
MIpernapaToB B OIBITHOM TpyIIle CYUIECTBEHHO HE TMOBJIMsUIAa HAa BEIUYUHBI
cokpanienuss npu uHTakTHOM [IBXKT u mocne eé€ ynanmenus. Takum oOpazowm,
cHmkeHue oOpazoBaHusi sHIOTeHHBIX NO u HyS npu oxupeHun HNpuBOAUT K
yMEHbIICHUIO penakcannoHHoro neicteust [IBXXT Ha rinagkue MbIIIIbsl aOPTHI.
Kpowme Bazonunaranuu, Hannuue [IBXXT nemoHcTpupyet €€ crnocoOHOCTh OKa3bIBaTh



HAa aopTajbHblE TpenapaTbl Ba30KOHCTPUKTOPHBIE BIMSHHUSA, OCOOEHHO MpHU
IUCQYHKIIMOHATBHBIX HApYIICHUAX, MMEIOIIUX MeCTO mHpu oxupenuu. Ha ¢one
MpeABapUTEIbHOM HHKyOauuu mnpernapatoB aopTel ¢ coxpaHeHHoil [IBXT B
dusnonornueckoM  pactBope ¢ cymepokcugaucmyTtazoit (150  Ex/mum)
COKpaTuTeNbHbIE OTBeThl Ha DD ObUIM CHIKEHBI MOYTH B 2 pa3a y KpbIC C
oxupeHueM u Tojbko Ha 10-15% — B koHTposie. DTO CBUIETENBCTBYET O TOM, YTO
Brusiaue [IBXXT mokeT OBITH OmMOCpemoBaHO Yepe3 aKTUBHBIE (OPMBI KHCIOpPOa,
OPOAYKIUS KOTOPBIX 3HAUYUTEIBHO YBEIUUUBACTCS PHU OKUPEHUH.

BoiBoabl. [lapakprHHbIC BIUSHUSA Ha COCYAUCTBIA TOHYC cO cTOpoHBI ITBXKT
HOCSIT BBIPQXKCHHBIA XapaKTep U 3aBUCAT OT (PYHKIMOHAIBHOTO COCTOSHHSL XKUPOBOU
TKaHU. B HOpMe OHM cIOCOOCTBYIOT pa3BUTHIO Ba30AMIATALIMU U OCYIIECTRIAIOTCS, B
YacTHOCTH, Ojarojaps TakuM rasorpaHcmutrepaM, Kak o NO.. u  HyS.
Huchynkunonansueie  u3Mmenenuss [IBXT, npoucxonsmue’ npu  OXKUPEHUH,
NPUBOAAT K  OciableHut0 €€ aHTUCOKPATHTENIbHOIO  BJIMSHUSA, YCHUJIMBAA
BA30KOHCTPUKIMIO. B peanuzanuio 3TOro JEHUCTBHS BOBIIEYEHO KAK CHIKCHHE
MPOAYKLIHUHA Ba30PEIIAKCUPYIOIIHUX (PAKTOpPOB, TaK M YBEIMYEHUE BbIPAOOTKH
ITPOCOKPATUTEIBHBIX BELIECTB.
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MOJIEKYJISIPHBII BOJTOPO/:
AHTUOKCUJAHTHBIE CBOMCTBA
U MOAVJISILIUSA BHYTPUKJIETOUHBIX CUTHAJIBLHBIX
KACKAJIOB

PaokoBckas E. M., I'pocc E. I1., CanyTa II. I1., Pomeiiko T. U.,
duparo M. J.

I poonenckuil 2ocyoapcmeeHtblil MEOUYUHCKULL YHUBEPCUM e
I'poono, benapyco

OKUCAUTENBHBIA  CTpecc, OOYCIOBICHHBIH HM30BITOUHBIM QOpa3OBaHUEM
aKTUBHBIX (OpPM KHCIOpOAa, HrpaeT KIIOYEBYI0 pOJb B. Pa3BUTHU TaKHUX
3a00JIeBaHUM, KaK caxapHbI JuabeT, aTepockiepo3 U 0osie3Hb AublreiimMepa,
MHIYLHMPYS BOCHAIUTENbHYI0 HHPWIBTPALMIO, aKTUBALIMIO POTEa3 W MOBPEXKICHUE
TKaHel. OQPQEKTUBHBIM HHCTPYMEHTOM KOPPEKUMM OSTUX \ HAPYIICHHA MOXKET
CIIy’KMTh MOJIEKYJISIpHBIH Boaopod. MHTepec k Hemy BO3poc Tocie IyOJuKaluu
Osawa 1 COaBTOPOB, YCTAHOBUBIINX W30HUPaTEIbHOCTh AHTHOKCUJAHTHOTO JEHCTBUS
BOJIOPOJa, KOTOpPOE 3aKJIIOYAeTCsi B €ro CHOCOOHOCTH B3aMMOJCHCTBOBATH
IPEUMYIIECTBEHHO C HauboJjee aKTUBHBIMU THIPOKCUIBLHBIMU PaJuKagaMi, TAKUMU
kak *OH u ONOO’, o6pa3oBaHre KOTOPBIX JIPOUCXOUT B YCIOBHIX U30bITKa MEHEE
akTUBHBIX (popm kucnopoga (ADK), BwiIOHas MEpPOKCHI BOAOPOJA, TOI/AAa Kak
npyrue A®K, BbICTyIamNME B POJIM CUTHAIBHBIX MOJEKYJ, HE ITOABEPraroTCs
Bo3eucTBuIO [ 1, c. 688, 2].

C Tex mop BOJOPOJA AKTMBHO HM3Yy4aeTCsd B KOHTEKCTE TPAHCIUIAHTOJIOTHH,
HEBPOJIOTUM W TEpanvy MPEKIHMHUYECKUX COCTOSHMU. Bomopon peanmsyer cBou
3amuTHbIE A(Q(PEKTHI HE TOTBKO 32 CYET MPSIMOTO B3aMMOJICUCTBHS C paJuKaiamMu, HO
1 KOCBEHHO, BO3JCHCTBYS Ha AQHTUOKCHJIAHTHYIO CHCTEMY. Y CTAaHOBJIEHO, YTO IO
€ro BIUSHUEM BO3PACTAET aKTHBHOCThH HH/IOT€HHBIX aHTUOKCUAAHTHBIX (DEpMEHTOB,
BKJIFOYASI CYNEPOKCHIANCMYTa3y, Karajnasy, IIIyTaTUOHIIEPOKCHUIA3y  H
remMokcureHasy-1, d9ro oOecrneunBaer Ooinee  dh(PexkTUBHOE  yCTpaHEHHE
MOBPEXKIAOMWUX, “alHTOB W NPEIyNpeKIaeT  pa3BUTHE  OKUCIUTEIBHOIO
MOBpeXKAeHNs KIeToK [3, c. 1401].

B HOpMe KIETOYHBIH TIOMEOCTa3 NONJIEPKUBAETCS KOOPIAWHHPOBAHHBIM
B3aMMOJEHCTBEM MHOXXECTBA CUTHAJIBHBIX cucTeM. OpHako u30biTok A®K
BBI3BIBACT AHOMAJbHYI0 AaKTHUBAIMIO psAa CHUTHAJIBHBIX MyTeH, MNPOBOLUPYS
BOCHAJIEHUE M anonrto3. MOoJIeKyJSIpHBbIM BOJOPOJ CHOCOOEH HHTUOMpOBaTh 3TH
HEraTUBHBIE TMOCJIEACTBUS TMOCPEACTBOM PEryJsilMd HECKOJIbKHUX  KIFOUYEBBIX
CUTHaJIBHBIX cucTeM. OnHOM W3 Hux sBigercs kackan Keapl-Nrf2, orpevaromuii 3a
WUHIYKIHUIO HHAOTEHHBIX AHTUOKCUIAAHTHBIX (bepMeHTOB, Ipyroiu —
TpaHCKpUNUMOHHBIM  ¢gakrop NF-kB, accouuupoBaHHBIi C  peryisiue
BOCHAJIUTENIbHBIX MPOLIECCOB [4].



Cucrema Keapl-Nrf2 paccmarpuBaercss Kak (QyHIaMEHTAJIbHBIM MEXaHU3M
AHTHUOKCUJAHTHOM 3amuThl. [toh u coaBTOpHI OOHAPYKUIH, YTO B OCHOBE €€ pabOThI
JeXUT uHrHOMpyromee nedctBue Oenka Keapl, kortopsii cBsizbiBaeT Nrf2 u
CIOCOOCTBYET €ro JIerpajalliy MpOTeacoMOM, MPENSATCTBYS AIEPHON TpaHCIOKaUU
dakropa TpaHckpunuuu. Bogopon Hanpsimyio cBsasbiBaercs ¢ Keapl, uHrubupys ero
B3aumoneiicteue ¢ Nrf2, uro BbeicBOOOXmaeT Nrf2 u 3amyckaer Kackan
AHTUOKCUJAHTHBIX  PEaKIMM  4Yepe3  aKTUBAIMI0O  I'E€HOB,  COJEpIkKaLIUX
QHTUOKCHJIAHTHBIM OTBETHBIN 2JIEMEHT [4].

B skcnepuMenTax Ha Mojenu kieTok Heipobdimactombl SH-SYSY obOpaborka
BOJOPOJIOM CTUMYJIMPOBAJIA IPOAYKIHIO MHUTOXOHJIPHUAIBHOIO CYIIEpOKEHAA, YTO
COTIPOBOXAANIOCH AJAEpHON TpaHciokanueil Nrf2 m MHIyKIMel aHTHOKCHAAaHTHBIX
(epMEeHTOB, UYTO  CBHMJETENBCTBYET 00 oOciaabieHUM  MHUEOXOHAPHATBHOIO
OKHCIIUTENBHOIO cTpecca 3a cuéT aktupauuu Nrf2. B npyrom mccienoBaHnu Boja,
HACBIIIEHHAs] BOJOPOAOM, CHIbKalla ypoBeHb Keapl u nosbimana skcnpeccutro HO-1
n NQO-1, BoccTanaBnuBasi pelokc-0aaHC MPU LHUTOTOKCMYECKOM BO3JICUCTBUU Ha
nouku. Ha monenu nedurutabix mo Nrf2 melmei 0bU10 TPOAEMOHCTPUPOBAHO, YTO
yTparta JaHHOTO (PaKTOpa CyIIECTBEHHO OCIa0JIgeT MPOTEKTUBHBIM 3(hPeKT Bogopoaa
B JIEroyHoi TkaHu. KnuHudeckas 3HauuMocTh mytu Keapl/Nrf2 noarsepkaeHa npu
aTepocKiiepo3e, UIIeMUuu-penepPy3un MUOKApHAA, TUIEPOKCHUYECKOM MOBPEKICHUN
NErKUX U Heppomnatusx [5].

[TapannensHo ¢ Nrf2, Bogopo MOIyIupyeT aKTUBHOCTh TPAHCKPUIILIMOHHOTO
¢akropa NF-kB, KOTOpBIN JOKaIU30BaH B WUTOIJIa3Me U Y4YacTBYET B PEryJIALUU
MMMYHHOIO OTBETa, peakuud Ha/ IOBPEXKIACHUE U CTPECC, KIECTOYHOU
IU(pGepeHIMPOBKY, AamonTo3a, a _TaKikKe B IOJABICHUU OIyXOJIEBOIO PpOCTA.
IIpy TOKCMYECKOM  NOPaXEHUHW | MEYEHH ), HUHTaALAIMs BOJOPOJAa  yMEHbIIala
BBIPAKEHHOCTh OKUCJIMTENBHOIO CTpeCca M BOCHAICHUA IMYTEM WHIHOMPOBAHUSA
kackaga TLR-4/NF-xB, 4To.conpoBoXIaioch yIIydlIeHHEM COCTaBa MUKPOOHOTHI U
YKpeIUieHueM KuuiedHoro Oapbepa [3, c. 1403]. B skcnepumeHTax Ha KpbIcax ¢
MHBEKLMEN J-amuionaa BOLOPOJ CHUKAN aKTUBHOCTS siaepHoro NF-kB u JNK, uto
COTIPOBOXAANIOCh CHIDKCHMEM YPOBHS MPOBOCHANMUTEIBHBIX HUTOKHMHOB (IL-6,
TNF-a, IL-1P) n/ynyunrenneM KOrHUTUBHBIX (pyHKIMil. Ha Mogenun nuabeTnueckux
KpbIC C WIIEMHEW. MO3ra BOAOPOJ OCHAa0JsAI MOCTHHCYJIBTHOE BOCHAJICHHE Yepes
uHruouposanue pochopumupoBanusi NF-kB B paMkax CUTH&JIBHOIO NYTH
TLR4/NF=kB, . cmocoOCTBysl  yJIyYIICHHIO  HEBPOJOTMUYCCKUX  (DYyHKIUH
BBIKHBaEMOCTH [6, c. 96]. Tlpu XOBJI, wunmynupoBaHHONW Taba4YHBIM JIBIMOM,
pHrajsust  Bojgopona uHruOupyer mnytu ERKI1/2  u  NF-xB, Topmo3s
BOCITAJINTENIBHYIO JECTPYKLUHIO JIETOYHOM TKaHU U MPOrPECCUPOBAHUE IIATOJIOTUU
[3, c.-1404].

I[Tomumo NF-xB, B perymsuum BocnajeHuss U amnonros3a 3aJehCTBOBAH
curHaneHb myTh MAPK, npencraBnennsiii kunazamu p38, JINK u ERK, koropslii
BBICTYIIA€T  CBSI3YIOIIMM  3BEHOM  MEXKJIYy BHEKJIETOYHBIMH CHUTHajJaMH U
BHYTPHUKJICTOYHBIMU OTBETaMH, KOHTPOJIUPYS POCT, AUPGHEPEHIUPOBKY U THOEIb
KieTok. B axtuBupoBaHHbIX Makpodarax p38-MAPK wuHaynupyer HNpoayKIUio



IPOBOCHATUTENbHBIX IIUTOKMHOB, BKIoyas TNF-o, uyro oOocHOBbIBaeT eé
pacCMOTPEHHE KaK MMIIEHH JJIs NPOTUBOBOCHAIWTENBHOM Tepanuu. Ha monenn
UIIEMHH MO3Ta y HOBOPOXAEHHBIX MbIIIeH BoAopo aktuBupyet myTh MAPK/HO-1,
MOJIaBJIsisl anonTo3 HelipoHoB. [Ipu umeMudecku-penepdy3noHHOM noBpexaeHnu Hy
CHIDKAET BBIPAXKEHHOCTh BOCIAJICHUS W OKCHUIATHUBHOIO CTPECCa, OJHOBPEMEHHO
CTUMYJUpPYsl ayTodaruio, 4TOo TaKKe OCJIa0JIeT CTPECC 3HJOIIa3MaTUYECKOTO
PETUKYJIyMa U YMEHbUIAET OpraHHbIe MOBpEXAeHHs [2]. B cBoo ouepenp, kKackan
JNK omocpeayer BoCHanuTENbHBIE W ANONTOTHYECKUE PEAKUUU: NPU aKTHUBALUU
TBHP ¢ochopunupoBanue c-Jun BenET K YyrHETEHUIO CHHTE3a MPOTEOTJIMKAHOB U
noBbIIICHUIO npoaykiuu MMP-13. Bogopoa npoTHBOACHCTBYET ITUM MIpolIecCCaM,
cHmkasi ypoBeHb MMP-13 u BoccTaHaBiuBasi »KcHpeccuro KoJuiareHa Il Ttuma
[7, c. 1396].

®dynnamentansHoe 3HaueHue mytd PI3K/Akt oOycrnoBiaeHo €re poiibio B
nepeaye CUTrHaJIOB, KOHTPOJUPYIOUIUX JIEJICHHUE, alolTo3 U MKU3HECIOCOOHOCTH
KJIETOK. Psij1 paboT MoATBEPKIAET BOBJICUEHHUE ATOTO MYTU B PEATIM3ALMIO 3aIIUTHBIX
s dexToB Bomopona. Ke u coaBTOphl Ha MOJEIU THIOKCHYECKHU-UIIEMUYECKOTO
MOPaKCHUSI MO3Ta y HOBOPOXKJIEHHBIX MBIIIEH YCTAHOBUJIA, YTO. BOJOPOJ CMSATYAECT
HEBPOJIOTUUECKUE HAPYIICHUS U MOJaBsieT rudesib HeMpOHOB uepe3 Akt, mpu 3ToM
CHIDKEHHE (ParolMTapHOM aKTUBHOCTH TaKXKe-OMOCPEOBAHO JaHHBIM KacKaJoM.
B uccrnenoBanun Ha KUIIEYHOW TKAHU BBISBICHO, »UYTO BOJOPO/I-HACBHIIICHHBIN
pacTBOp yrHeraer oskcmpeccuto miR-199a-3p, Oka3biBasi aHTHANONTOTHYECKOE
neiictBue uepe3 nyth IGF-1/PI3K/Akt/mTOR npu umemuyecku-penepdy3noHHOM
noppexaeHnu. Ha Moxenn kapanomyJIBMOHAJIBbHOTO ILIYHTUPOBAaHHUS Y KpBIC
BOJIOPO/I-000TAIEHHBIA PACTBOP OCTAOJST TMOBPEXKICHUE MO3TOBOM TKaHU W
TOPMO3MII alloNTO3 YHAOTENHONUTOB yepe3 myTh PI3K/Akt/GSK-3[ [3, c. 1404].

Takum oOpa3oM, MOJCKYNSPHBIII BOJAOPOA TPOSBISAET MHOTOTPAHHOE
LUATOINPOTEKTUBHOE ACHCTBHUE, KOTOPOE HE OIPAHUYMBACTCS MPSIMON HEUTpaIU3aluen
CBOOOJHBIX paguKalioB.. OH . MOAYJIUPYET AaKTHUBHOCTh KJIFOYEBBIX CHUTHAJIBHBIX
cuctem — Keapl/Nrf2,-NF-kB, MAPK u PI3K/Akt. B3aumojeicTBie 3THX TyTel
(hopMUPYET CIOXKHYIO ¢ PETYISITOPHYIO CE€Th, OOECIEYMBAIOIIYI) KOMIUIEKCHYIO
3alIUTy TKAaHEH HPU OKUCIUTEIIBHOM CTPECCE, YTO OTKPHIBAET HOBBIE MEPCIEKTUBBI
JUISl TEPANeBTHYECKOTO MPUMEHEHUS BOJIOPO/Ia MPH Pa3IMYHbIX 3a00JICBaHUSIX.
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NEPUOJNYECKUE U3MEHEHUS PE®JIEKITOPHON
BO3bYANMOCTU CTEHKHU MATKINKPBIC
B IMHAMMUKE DCTPAJIBHOI'Q IIUKIIA

PaTtkuH A. A,, PyTKesnu C. A.

benopycckuii cocyoapcmeentvlil ynugepcumem
Munck, benapyco

BBenenue. HeGepemennass Matka,COXpaHSET COKPATUTEIIbHYIO aKTUBHOCTD,
KOTOpasi MOcJie OBYJIAIIMM HAalpaBiieHA Ha), TPAHCHOPTUPOBKY TaMeET, a BO BpeMs
MEHCTpYyaluil CrocoOCTBYET OTTOPKEHHIO >HIoMeTpus. Lluknnueckoe U3MEHEHHE
TOPMOHAJIBHOTO (hOHA CIOCOOCTBYET M3MEHEHUIO YYBCTBUTEIBHOCTH MUOMETPHUS K
pa3NUYHBIM BJIUSHUSM B Kakayio (a3zy mosnoBoro mukna. Jlo 80% xeHmmH
PENpPOAYKTUBHOIO BO3PAcTa CTAJIKUBACTCS C Pa3BUTUEM aIblOAUCMEHOPEU —
MATOJIOTMYECKOr0 COCTOSIHUSI, KOTOPOE CONPOBOXIAETCS MHTEHCHUBHBIM OO0JIEBBIM
CUHAPOMOM, Pa3BUTHEM TUIIO- U TUIIEPTEPMHUHU, TOIIHOTHI U PBOTHI, a TAKXKe APYTHX
COCTOSIHUM, CHMKAIOMMX KAauyeCTBO MKU3HM U MPENSATCTBYIOUIUX HOPMaJIbHON
paboTtocniocoOHOCTH [1]. [Ipsimas perynsius cokpamieHus riagKoOMbIIIEYHBIX KIETOK
MaTKHU QCYMIECTBIISIETCS YEPE3 UX ANEKTPUUECKYI0 aKTUBHOCTb, II0O3TOMY €€ OLIEHKa C
IIOMOILLBIO IEKTPODU3UOIOTHUECKUX METOJIOB MO3BOJISIET CYIUTh O COKPATUTEIBHOM
COCOOHOCTH W peryydanuv (PyHKIMOHUpOBaHUA MuoMeTpus. B paborax Ha
yTEPOMHOLIMTAX TMOKAa3aHO, YTO IMOTEHILMAT MOKOsS KOJeOJeTCsl B 3aBUCHMOCTH OT
(ba3pl 3cTpaIbHOTO IUKIIA [2], @ HeJaBHUE paOOThl (PU3HOJIOTOB HA MUOMETPUU KPBIC
MMOKA3bIBAIOT, YTO CIIOHTAHHAS JJIEKTPUYECKAs aKTUBHOCTh HEOJUWHAKOBA B pa3HbIC
da3pl 1MKIA, KaK W WM3MEHEHHS DJEKTPOTeHe3a B OTBET HA CTUMYJISIUIO
COMATUYECKUX HEPBOB [3, 4].

MaTka TIOCTOSHHO TOJABEP)KEHA MEXAHWYECKHMM BO3JCHCTBHAM  4Yepe3
COKpAIlleHHs] MBI OPIOIIHOTO Mpecca, HaOJIHEHUE MOYEBOTO My3bIpsi, U3MEHEHUS



OPIOIIHOTO JIaBJICHUSI BCIAEACTBUE JbIXaHUs, IEPUCTATIBTUKA KAIIEYHUKA, YTO MOXKET
CHOCOOCTBOBAaTh HEOJMHAKOBBIM DEAKIMSIM MHOMETpPHUS B pasHble ¢asbl IHKIA.
HccnenoBanue peakiiy MBIIIEYHOTO CJI0SI MAaTKU Ha PACTSKEHUE U JABJIEHUE MOTYT
OBITh HCTOJIB30BAaHBI I YTOYHEHHUS TMPUYUH BO3HUKHOBECHHS JTUCMEHOPCH,
JUCKOOPIAMHALMY MEHCTPYAJIbHOTO LIMKJIa U HAPYLIEHUH UMILIaHTal[Mi SMOPHUOHOB.

Hean. Onpenencnue pedieKTOPHBIX U3MEHEHUN SJICKTPUYECKOM aKTUBHOCTH
MHUOMETPHUS B OTBET HA MEXAHUYECKYIO CTUMYJISILIUIO CTEHKU MAaTKU KPBICHI B pa3HbIC
(a3bl CTPATILHOTO 1UKIIA.

Metoabl mucciaenoBanusi. lccienoBanue MPOBOJIMIIOCH Ha caMKax OENbIX
OecrnopoHbIX KpbICc. HapkoTH3HpOBaIu KMBOTHBIX C MOMOIIBIO YpeTaHaH3 pacuéra
no3upoBku  Ir/lkr. [octym Kk Matke oOecnieuMBaics 4Yepe3 CPECAUHHYIO
JAnapoTOMUI0. JIEKTPOrUCTEPOrpaduio MPOBOIMIM C MOMOILBIO. “KaHaia s
nonurpaguueckoit peructpanuu npudopa «Heipon-Cnextp-411». TlpmxumHabie
XJIOPCEPEOPSHHBIE ANEKTPOJIbI C MEKIIECKTPOAHBIM PACCTOSHUEM 3 MM pacroJiaraiu
B CpEOHEH TpEeTH JEBOr0 pora MaTKH, 3a3eMIISIIOLIMN 3JAEKTPOJ pacroJiaraiu
UIICUJIATEPAIbHO 32  OpIOMIHOW  CTEHKOW.  PerucTpupoBaiy  CIOHTaHHYIO
AJIEKTPUYECKYIO AKTUBHOCTh B TeueHHUE 15-20 MUHYT, ITOCIIE YEro BO3ACHMCTBOBAIIA HA
CTEHKY MAaTKH HEHJIOHOBBIM MOHO(PHIAMEHTOM cTaHaapTHoro anamerpa 0,3 Mm B
TeueHue 3-X CeKyHJ ¢ nocnenyromen peructpaiueé Il T B teuenne 10-15 MuHyT.
Bo3spaelicTBue B KaXXI0M OMBITE MOBTOPSUIM TPUMKIbl. OlICHUBAIM MaKCUMAJIbHYIO U
cpenHolo aMmmuMtyay (MkB), 4acToTy reHepaumun MOTOPHBIX ToTeHiuanoB ('),
JUIMTEIbHOCTh ~ 3aJIOB  TMOTEHIHAIOB (C) ©~ M JUIUTENBHOCTH  IEPUOJIOB
ANEKTPOPU3NOJIOTUYECKOTO  MOKOs. . JIOCTOBEpHBIMM ~ CUMTaIM  W3MEHEHUS
nokazarened npu  P<0,05. JlaHHBIE _MpeACTaBIEHbl B BHAE CPEIHETO
apu(pMETHIECKOTO + OIIMOKaA CPEeHEro (/15 MaKC. aMIUTUTYIbl U CPEHEN YaCTOThI)
U MeauaHa (MHTEPKBAPTUIIBHBIN pa3Max) njsi BbIOOPOK, HE MOMYMHSIONIMXCS
HOPMAJIbHOMY pacnpefeneHdto. @a3zy 3CTpallbHOrO LHKJIA ONPEAENsUId MO0 OLEHKE
KJIETOYHOT'O COCTaBa Ma3Ka, \I0JyYEHHOIO0 M3 BJAraJiMila SKCIEPUMEHTAIbHBIX
KUBOTHBIX M OKpAIlEHHbIX Kpacutenem 1o PomanoBckomy. Jluddepenunponka
KJIETOYHOTO COCTaBa OMMCAaHa B tuTepatype [S].

OKCMEPUMEHTHI. “TPOBOJUIUCH B  COOTBETCTBUM C  OOILICTPUHSITHIMHU
MEXIyHAPOAHBIMIA HOpMaMu OOpamieHus ¢ J1abOpaTOPHBIMU >KUBOTHBIMH, COTJIACHO
npuHouny 3R, a Takxke B coorBeTcTBUHU C 3aKOHOM Pb o1 | ampens 2024 1. Ne 361-3
«O0 OTBETCTBEHHOM OOpAIICHUU C S KUBOTHBIMI.

Pesynbratel m ux o0cyxaennme. B mpoactpyc (N=4) wmexaHuyeckas
CTUMYJISIINS BbI3bIBAJIA YCUJIEHUE AJIEKTPOreHE3a: OCIIE MEPBOM CTUMYIISIIIUN aHAIU3
30 3aymoB MOTOPHBIX MMOTEHLUHMAIOB IMOKa3aJl, 4YTO MaKCUMaJIbHas aMIUIUTyAa
Bo3pocina ¢ 109+10 mxB no 198+33 mkB (p=0,02), 1utenbHOCTh NEPUOAOB MOKOS
Bo3pocia ¢ 33 mo 139 ¢ (p=0,008). [Tocie BTOpOH CTUMYJISAIMH MOHO(HUIAMEHTOM
npy aHanuize 19 3ainmoB 3JIEKTpUYECKOM aKTUBHOCTH MaKCHMallbHAsl aMILIUTYAa
yBenmuuuiachk 10 214440 mxB (p=0,02). JlnutenbHOCTh MEpUOI0B (POPMHUPOBAHUS
MOTEeHIMAJIOB Bo3pocia A0 48 (35-81) ¢, 4TO AOCTOBEPHO BBIIIE B CPAaBHEHUU C
dhouoMm (p=0,006). Tlocne Tperelt MEXaHOCTUMYJISIIMU 3aperucTpupoBaiu 18 3aimos



MOTOPHBIX TMOTEHIMAJIOB, CpEHEEe 3HAYEHUE MAKCUMAaJIbHOM aMIUIMTYIbl KOTOPBIX
coctapuno 188+37 wMxB, uro Bhime, yemM 3HaueHHWe NpuU aHaKU3e (HOHOBOMU
aktuBHoctu (p=0,05). /[pyrue mnokazareind, XapakTEPU3YIOIIUE DSJICKTPOreHe3
MHUOMETPHUSI B MPOICTPYC MOCIE TPEX MEXAHUYECKUX BO3JACUCTBUI, JOCTOBEPHO HE
WU3MEHSUTHCH M 110 3HAYCHUSM COMTOCTaBUMEI C (JOHOM.

B sctpyce (n=5) nmokaszarenu pOHOBOIl aKTUBHOCTH MUOMETPHUS IIPU aHAIIU3E
35 3anmoB MOTOPHBIX MOTEHIIMAJIOB MMEIU CICAYIOIINE 3HAYCHUS: MaKCHUMallbHas
ammuutyaa — 142+15 mkB, cpennsisi yactotra reHepanuu ocuwuiaiuid — 3+0,2 I,
JUIATEABHOCT,  3ammoB — 38  (36-54) ¢, AIMTCIBHOCTH  IEPHOMIOB
anekTpodusnoornyeckoro mokos — 33 (25-52) c. IlepBoe MeXaHudecKoe
BO3/ICHCTBHUE HAa CTEHKY MAaTKH 3HAYMMBIX U3MEHEHUH B DJIEKTPOreHEe3€ HE BHI3hIBAJIO.
[Tocie mOBTOPHOM CTUMYJISIIUU JIITUTEIBHOCTD 3aJOB yBennuuiach 14040 (37-56) c
(p=0,014), TpeThe mpUMEHEHHE MOHO(UIAMEHTAa TPHUBLIO K ' CHIKCHHIO
AIEKTPUUYECKOM aKTUBHOCTHU, 3HAYCHHE MAKCUMAJIBHOW aMILTUTYAbl COCTaBUJIO
89+13 mxB (p=0,009), yactora popMupoBaHus MOTECHIIMATIOB CHU3WIACH 10 2,3 'l
(p=0,008). IMMTETLHOCTD 3aJIIOB CYIICCTBEHHO HE MCHSTACh, @ IIPOI0JKUTEIIBHOCTh
NEepPHOIOB MOKOs Bo3pocia o 81 (48-87) ¢, uto sBisercs poctoBepubiM (P=0,017).
CToUT OTMETUTBH, UTO B OTJECIBHBIX OINbITAX MEXaHWYECKAsl CTUMYJISILIUS PUBOIMIIA
K Pa3BUTHIO TTOJTHOTO YTHETCHUS AJIEKTPOTCHE3a-MHUOMETPHS.

B mMetactpyc (n=4) nepBbie JBE MEXaHUYECKHE, CTUMYJIAIIMU HE BBI3BIBAIOT
3HQUUMBIX ~ U3MEHEHWW B  3HAYEHUSAX | I1apaMETpPOB,  XapaKTEpU3YIOLIUX
ANEKTPUYECKYID  aKTUBHOCTh  MHOMETpHSL, | 3a  HCKJIIOUYEHHEM  YBEIWYCHUS
JUIMTEIIbHOCTH  TEPUOAOB  AJIEKTPOPU3UONOTHUYECKOTO TIOKOSI IOCJIE  IEPBOro
BoznerictBus ¢ 28 (19-54) ¢ no 32 (20-41) ¢ (p=0,015). TpeTbe HCHOIB30BAHHE
HEHUJIOHOBOTO MOHO(UIAMEHTa MPHUBEIO K YCUJICHUIO DJIEKTPUYECKON aKTHUBHOCTHU:
MaKCUMaJibHasi aMIUIMTYy/1a I0CTOBEPHO yBenuuuiach ¢ 765 mxB go 108+10 mxB
(p=0,01), cpennsst yactoTa.(hOpPMUPOBAHHUS TMOTEHIIHAIOB JIOCTOBEPHO BO3pOCia C
2T'm mo 2,7 T (p=0,04). JlnuTenpbHOCTH 3aiIOB HE MW3MEHSIACh, a
POJOKHTEILHOCTD HEPHOHOB MOoKos yBenuumiaachk 10 106 (55-139) ¢, (p=0,006).

B nmmdctpyc M3MEHEHHMI B DJIEKTPUYECKOM AKTUBHOCTH B OTBET Ha
MEXaHMYECKHE (BO3AEHCTBHMS TNpPAKTUUECKH He Halmonanud. EauHCTBEHHBIM
JIOCTOBEPHBIM M3MECHEHUEM OBLJIO YBEJIIMUYCHHE TEPUOJIOB TOKOS TOCJIE TPETHEro
MexaHu4yecKoro BozaerctBus ¢ 28 (16-58) ¢ go 46 (41-63) c, HO B OTHAENBHBIX
ombITax ~Ha0JI01alach TEHJEHIMS K CHIDKCHHIO ayiekTporeHe3a. [locne tperbeit
CTUMYJISIUUM MaKCHMallbHas aMIUIMTyJa paBHsuiack 76+19 mkB, wactora 2,4 I,
[POIOJDKUTEILHOCTD 3aimoB 38 (28-47).

BoiBoabl. PediiekTopHbie OTBETHI MUOMETPHUS MATKU KPBICHI, B Pa3IUYHBIX
(M3UOJIOTUYECKUX YCIIOBUSIX, HE OJIMHAKOBBL. B mpoacTpyc mpH MeXaHUYECKOM
pa3paXeHU MHUOMETPHS HaOIIOACTCs YCWICHHE aMIUTUTYIHBIX XapaKTePUCTUK
AIEKTPUUECKON aKTUBHOCTU. MeXaHu4ecKasi CTUMYJISIIIMS CTEHKH pora MaTku B a3y
ACTPYC TPUBOJUT K CHIDKCHUIO DJJICKTPUYECKOW, a, COOTBETCTBEHHO, U
COKpATUTEJIbHOW aKTUBHOCTH MHOMETPHS, KOTOPOE MOXKET MPOSIBISATHCS B MOJHOM
YIrHETEHUM OJJIEKTPOTeHe3a. B MeTdcTpyc ycTaHOBJIEHA TEHACHIUS K YCUIICHUIO



AIIEKTPUYECKOW aKTHBHOCTH, KOTOpas B OOJBIIMHCTBE CIyyaeB JAOCTOBEPHA, HO K
KOHITY (ha3bl CTENEHb BBIpAXKEHHOCTH 3P dekTa MeHbie. [JurcTpyc xapakrepusyercs
HAUMEHBIIEH YyBCTBUTEIBHOCTHIO K MEXAaHWYECKUM BO3JACUCTBUSAM. Tak B psje
OTBITOB H3MEHEHHH B XapaKTEPUCTHKE DOJEKTPOreHe3a HE BBIIBICHO, a YacTh
HKCIIEPUMEHTOB COMPOBOXKAAIACH YTHETCHUEM DIIEKTPUUECKONW aKTUBHOCTH.
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MOIJUNPUKANUA PEQJEKTOPHOI'O OTBETA MUOMETPHUA
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BBeflenue. AKTyaqbHOCTh HCCIEIOBaHUS  PEQIIEKTOPHON  aKTUBHOCTHU
MUOMETpUs” 00YCJIOBJIEHA HE TOJBKO HEJOCTATOYHOM H3YYEHHOCTBIO XapakTepa U
pazmMaxa OTBETHBIX pEaKUWil TJaJKUX MHOLUTOB MATKH, HO U COLHUAIbHOU
3HAYUMMOCTBIO, IIOCKOJIBKY JEBYIIKM M >KCHIIMHBI PENPOIyKTMBHOIO BO3pacTa
CTAJIKUBAIOTCS C BBICOKOM YacTOTOM pa3BUTHS JIHCMeHopen. Kak mnpuBogsr
Hekotopeie aBTopbl [1], or 30 mo 50% >KeHIWMH CTpagarT OT MPOSBICHUM
aNbrOJIUCMEHOPEN C TSOKEIBIM WM CPENHETSDKENBIM TE€YEHHEM. MHOreHHas
PEryJIALMS XapaKTEPU3yETCS CIHOHTAHHOM AENOJISIPU3alHUEN KIETOK MUOMETPHUS C
JaNbHEHIINM pacpoCTpaHEHUEM BO30YKJEHHUS MO IIEJIEBbIM KOHTAKTaM, a TaKXe B
YCUJIEHHH COKpAILEHHs B OTBET HA PACTSHKEHHME TIIaAKUX MUOUMTOB. Hapymienue



CUHTE3a TOPMOHOB Ha pAa3HBIX YPOBHIX PETYJSIIUU MPUBOAUT K Pa3IU4YHBIM
TUChYHKIHUSIM, TAKUM KaK COOM OBYJIAIIMH, Pa3BUTHE TUCMEHOPEH C MHTCHCUBHBIM
0OJIEBBEIM CHHAPOMOM, HapyIICHHE 0OMEHA BEIICCTB.

Heab. HM3ydyenume  pa3maxa  OTBETHOM  PEakUMM  MUOMETpUsS  HA
ANEKTPOCTUMYJIAIMIO  ap(HEepEeHTHBIX TMPOBOAHUKOB  OPIOIIHOTO  aOPTAIBHOTO
CIUJIETEHUSI B YCIIOBUSIX IEUCTBUA OeTa-aIpeHO0I0KaTOpa B METACTPYC U IUICTPYC.

Meroabl ucciaen0BaHMs. OKCIIEpUMEHTAJIbHAs 4YacTh OblLIa NPOBEIECHAa Ha
12 monoBo3penbIx  ayTOpeaHbIX  caMmkax  maccort  240-254+10rT, KOTOpHBIC
cCollepKaIMCh B  CTaHAAPTU3UPOBAHHBIX YCJIOBHUSIX BUBapusa. Vcnoab3oBaiu
ypeTtaHoBbiii Hapko3 (1,5-2 r/Kr BHYTpUOPIOMIMHHO). BceM KMBOTHBIM TIPOBOAMIN
JAanapoTOMUIO, W3BJICKAIU NETIM KUIICYHHKA, OCBOOOXKAAas JOCTYN K MaTKe; U
npernapupoBaii BOJIOKHA OpIOIIHOTO aopTayibHOrO cruieteHus.  Cu, [OMOIIbIO
NPWKUMHBIX ~ OUIOJSIPHBIX ~ XJIOPCEPEOPSHBIX  AJIEKTPOJIOB. < (MEXIICKTPOIHOE
paccTostHue — 3 MM) perucTpupoBaiu snekTporucteporpammy (OLT) cpeaneit Tpetu
JIEBOTO pora MAaTKW. 3a3eMIBIIOUIMI 3JEKTPOJ pacrnojiarajd “BHYTPHOPIOIINHHO.
KabGenmu oTBeneHuss NPUCOENMHSUIA KO BXOJaM KaHala i Hojurpaduueckon
peructpaiuu  npudbopa  «Heitpon-Crnektp-411» . («Heitpocodpt»  Poccus).
DIIEKTPOCTUMYJISIIAIO HEPBOB ocyiecTBisn anmnaparoM «PAINYC-01 Uutep CM»
(OO0 «KIJIOP» Pecniybnnka benapycs).

PeructpupoBanu CHOHTaHHYIO 3IEKTPUYECKYIO @KTUBHOCTh CTEHKH MAaTKHU B
teuenne  20-25  MUHYT, 3aTeéM  OCYIUECTBISUIA  MpPENapupOBaHUE U
ANEKTPOCTUMYJISIIIUIO BETBEH OPIOIIHOTO A0PTANBHOIO CIICTEHUSI WMITYJIHCHBIM
TokoM B TeueHue 30-tu cekyHn (cuia/Toka 0,2 MA, vactora 5 ', IIUTEILHOCTH
umiyibca 0,1 mc). Ilocie dero perreTpupoBaivd HJIEKTPUUECKYIO AKTHBHOCTH B
teuenue 20-25 muHyT. 3aTeM B MOJOCTh JIEBOTO pora MaTKU BBOJWIM OeTa-
anpeHo0JI0KaTop (METOMNPOJI0JL), J03a.KoToporo coctaBisuia 0,36 mr (1,34 MMomb) 1
yepe3 30-35 MUH MOBTOPSIIA JIEKTPOCTHUMYJIAIIMIO HEPBA U CHOBA PETUCTPUPOBAIHU
OIT mocne npenbsaBiasieMbIX BO3neUCTBHM [2]. OneHUBaIM JIMTEIBHOCTh 3QJIMOB
MOTOPHBIX MOTEHIHAIOB (€), UIMTEIbHOCTh 3JIEKTPO(U3UOIOTUUECKOTO «IIOKOS
(«may3b», €), MakCUMaldbHYIO0 aMIUIMTYy MOTOPHBIX MNOTeHIManoB (MkB) wu
cpeanioro yactory noreHiuanoB (I'r). CormacHo JuTepaTypHbIM HCTOYHUKAM [3],
Uil onpenenedns  Gpazbl 3CTPaIbHOrO LMKJIA Y CAMOK MPOBOJWIN LIMUTOJIOTUYECKUN
aHaiu3 MasKoB, IIOJIYYEHHBIX M3 TMOJOBBIX IMMyTE€H M OKpAIICHHBIX KpacHUTeJIeM
PoMaHOBCKOro:B Te4YeHUE 2-X MUHYT.

CratucTuyecknii  aHanu3  MOJIYYEHHBIX  pE3yJbTaTOB  MPOBEIEH C
ucrnospzoBanueM mporpammbl Excel (Microsoft, CIIIA). C momompio KpuUTepus
[MManupo-Yunka  ocCyllecTBISAIaCh  IMPOBEpPKAa  JAaHHBIX HAa  HOPMAJIBHOCTH
pacnpeneneHuss. HopmanbHOMY  pacnpeleNeHHuI0  COOTBETCTBOBAIM  3HAUYCHMS
MaKCUMaJbHOW aMIUIUTYAbl M 4YacToThl OI'T, mMO3TOMYy AOCTOBEPHOCTH PA3NHYMN
ATUX T[IOKAa3aTeliel OIEHMBAIM C HCHOJIb30BaHHEM t-kpuTepuid CThrOJEHTA.
OTv 3HaUYe€HHUsI B TEKCT€ YKa3aHbl B BHJIE CpPEAHEro apu(pMETUYECKOTO U
CTaHAAPTHOTO OTKJIOHEHHs. B CBOIO oyepellb IIUTENBHOCTh 3aJlIOB U IEPUOJIOB
MOKOSl MOTOPHBIX MOTEHLIHUAJIOB HE COOTBETCTBOBAIM HOPMAJIbHOMY pacIpeiesIeHHUIO,



MO3TOMY pa3jiduusl JJid STUX T[OKa3aTeleil OLEHUBAIM C TOMOIIBIO KpUTEpHUs
Bunkokcona. JlaHHble 3HaU€HUsI MPUBEJEHBI B BUJI€ MEAUAHBI U HHTEPKBAPTUIHLHOTO
pa3maxa (mepBblid; TpeTHil KBapTwiH). IIpu cpaBHeHMH BceX BBIOOPOK pa3HUILY
CUUTAJIA CTATUCTUYECKU JOCTOBEPHOU MpH YpoBHE 3HaUMMOocTh p<0,05.

Pesynbrarel M ux o0cyxaenwe. [lo pesyinbratam IUTOIOTHYECKOTO
HCCJIEIOBaHMs Ma3KOB OBLIIO YCTAHOBIIEHO, YTO Y 6 KpbIC Oblia ¢aza MeTacTpyca, 'y
6 kpeic Obuta (aza aumdcTpyca. CroHTaHHAs JJIEKTPUYECKas aKTHBHOCTH ((OH)
MUOMETpPHUS B (haze METICTpyca OTJIMYATIACh BHICOKUMHU 3HAYEHUSIMU 3JIEKTPOTEHe3a.
JlmuTenpbHOCTh  3aimoB  ocuwuisiuui  coctaBuia  30(15;45) ¢, MIMTEIBHOCTH
«mokos» — 37(26;50) c. MakcumanbHasi aMIUIUTyZa MOTOPHBIX MOTEHIIHAIOB OblIa
150,339 MxB, a cpennss wactota — 1,8+0,5 I'm. Ilocrme mepBoil CTHMYJISSHUM
BOJIOKOH OpIOIIHOTO aopTaJdbHOTO CIUIETEHUS Mepuoj, (OpMUPOBAHUS . 3aJIOB
MOTOPHBIX MOTEHIMAJIIOB HE3HAYMTEIHbHO yMeHbInwics no 28(25;35) ¢, a mepuon
OTCYTCTBHUSL DJIGKTpPOre€He3a, HaoOopoT, yBenuuuics 1o 98(41;173) c. 3HaueHus
MaKCUMAJIbHOW aMIUTUTYAbl TOCTOBEPHO CHUBWINCH 10 83+15MkB (npu p<0,05), a
cpeaHer 4acToTel yMeHbIIWuMCh A0 1,5+0,3 I'm. Ilocite MOBTOPHOM CTUMYJISILIMM
adpepeHTHBIX MPOBOAHUKOB OPIOIIHOIO AOPTAIBHOTQ. CIUICTEHUS Pe(ICKTOPHBIM
OTBET ObUT OOJiee BBIPAXKEHHBIM. J[TUTEIBLHOCTH 3aJMOB. MOTOPHBIX IMOTEHIIMAJIOB
yMenbmmnace 10 19(18;31) ¢, mIUTENbHOCTD BACKIPOPUIUOIOTHUECKOTO «ITOKOS»
yBenuuuiach 10 90(35;100) c. CHU3MINCH 3HAYEHUS MAKCUMAJIbHOW aMIUIUTYIbI 10
32+7 MxB wu cpemneit uacrorel nmo 1+0,2. I'm Ha ¢one nefictBus Oera-
aZpeHolbyiokatopa Tociie TEepBOM CTUMYJIAIMU  appepeHTHBIX POBOJHUKOB
OpIOIIHOTO A0PTAJILHOTO CIUICTEHUSI JJIEKTPOTEHE3 MHOMETpPHUs ObLIT BBIIIE, YeM
pedaeKTOpHBINA OTBET 0 €ro BBeAeHUs. JIIUTeTbHOCTh OCIIMIUISIUN YBEIHUUUIIACH J0
47(25;84) ¢, IMTENBHOCTH «Iay3» yMEHbIIMIach 10 53(42;79) c. 3HaueHUs
MaKCHMAJIbHOW aMIUIUTYJbl JOCTOBEPHO yBenuuuwiauch a0 59+27 MkB (p<0,05), a
cpeanert yactotel — 1,54+0,6. I'1. Llocne mOBTOPHOTO ANEKTPOpA3APAKEHUS BOJOKOH
OpPIOITHOTO A0PTAIBHOTO CIIACTEHUS NJIUTEIBHOCTh 3aJMI0B MOTOPHBIX MOTEHIIMAJIOB
NPaKTUYCCKH He u3MeHWnach — 52(32;72)c, OJHAKO JUIMTEIBHOCTH «ITOKOS»
nocToBepHO Bo3pactamia jo 83(60;105) ¢ (p<0,05). MakcumanbHas aMIUIUTyJa
HEJIOCTOBEPHO CHU3MIACHL W Obula B AuamnazoHe 52+18 MkB, a cpenHsisi yactota
yMeHbIWIackHo 1+0,2 I'm.

B ¢aze nmudcTpyca crnoHTaHHash »JEKTpUYECKash AKTUBHOCTh MHOMETPHS
OTIINYaJiaCh, 00Jic€ HU3KMMU 3HAUYCHUSIMHU DJIEKTpOreHe3a. J[IuTenbHOCTh 3aJIrnoB
ocHmmwIsiunii B hone cocrtaBuia 52(37;76) ¢, IIUTENBHOCTD «ray3b» — 89(42;125) c.
MakcumanbHas aMIIuTyaa Obuta B quama3oHe 45+12 mkB, a yacrora — 1,24+0,3 T'm.
B mannyio a3y mocie cTUMyJSIMUA BOJOKOH OPIONTHOTO aOpTaIbHOTO CIUICTEHUS
UMIYIBCHBIM TOKOM 4acToToil 5 I'l Habmoganock MOJABICHHE JJIEKTPOTEHE3a,
BIUIOTHh JO IMOJHOTO OTCYTCTBUSI MOTOPHBIX MOTEHIMAIOB B TeueHue 60 MUHYT
peructpanuu. B a3y mmdcTpyca BBeieHHE METOIPOJIOia B TMOJIOCTh MAaTKU HeE
MPUBOJUIO K HM3MEHEHHUIO JJICKTPUYECKOW AaKTUBHOCTH MHUOMETPUS B TEUCHHE
60 MmunyT peructpanuu. BwmecTte ¢ TeM, OJHOBpPEMEHHas  perucTpalus
AIEKTPOKAPUOTPAMMBI  TIO3BOJIMJIA  BBISIBUTH  OTPHUIATEIBHBIA  XPOHOTPOIHBIM



adpdext (UCC cuuzunach B 1,7 pa3), KOTOpsld pa3BuBaiica yepe3 20 MUHYT TOCIE
WHBEKINH OeTa-aapeHo0I0KaTopa.

BbiBoabl. 13 BBIIIEH3I0KEHHOTO CIEIYET, YTO CIOHTAaHHAs U PEeQIEKTOPHO
00yCIIOBJICHHAS YJIEKTPUUECKasi aKTUBHOCTh MUOMETPHS U3MEHSIETCS B pa3Hble (ha3bl
scTpajibHOro IMKiIa. Pa3za METICTpyca XapakTeprU30Bajlach BHICOKUMHU 3HAYECHUSIMU
AIIEKTPOTEHE3a U TOCJE CTUMYJSIUU BETBEH OpIOIIHOTO a0pTaJbHOTO CIUICTEHUS
HAOJI0/Ia7I0Ch CHIDKEHUE YAaCTOTHO-aMILUTUTYIHBIX XapaKTEPUCTHK, HO 0€3 MOJIHOTO
YTHETEHUSI AJIEKTpUUeckoi akTuBHOCTH. Ha oHe neicTBUs MEeTOIposioa B TaHHYIO
a3y nuKiIa CTUMYJISILMS OPIOLIHOIO a0PTaIbHOIO CIJIETEHUS BbI3bIBaja YBEIUUYCHUE
JUIMTEIIbHOCTH 3aJIMOB OCIHWUISIUN, «IOKOS» W aMIUIMTYIbl, HO HE MPUBOIMIA K
3HAUMMOMY HU3MEHeHuIo d4actoThl. ®daza guacTpyca oTiIMYaiach  HU3KAMU
3HAUYECHUSMH IJICKTPUUECKON aKTUBHOCTU MHUOMETPUS U MOCJE CTUMYJISIIIMHU BOJTOKOH
OpIOIIHOTO ~ aOpTalbHOIO  CIUIETEHUS  HAOMIOAAIOCh  [OJNHOE . YTHETEHUE
anekTporeHesa. Beeaenue Oera-agpeHoOnokaropa B 3Ty (azy He. CONMpPOBOXKIAIOCh
CTUMYJIUPYIOIIUM JEHCTBUEM HA MUOMETPHM.
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SJHAUEHUE IN3O0OIPAHCMUTTEPOB MOHOOKCHJIA A30TA
N CEPOBOAOPOJIA IJIAA OHEHKHU BEPOATHOCTH
MNPOI'PECCUPOBAHUS NEPBUYHOM OTKPBITOYI'OJIbHOM
INTAYKOMBI

Pomanuyk B. B., Bosioauna A. A.

I'poonenckuti cocyoapcmeerHblll MEOUYUHCKULL YHUBEPCUMEm
I'poono, benapyco

BBenenue. J[ocTMKEHHE M COXpAHEHHUE NABJICHMS LEIU ABJISETCS OCHOBHBIM
MOAU(PUIIUPYEMBIM ~ YCJIOBHEM  CTA0WIHM3AlMA  TEPBUYHON  OTKPBITOYTOIHHOM
rmaykomel (ITIOVYT). Bmecte ¢ Tem mnepexoa W3 pa3BUTOM CTaJAWM B JAJIEKO
3alle/IIyI0 U TEPMUHAIBHYIO BO3MOKEH U MTPU KOMIIEHCUPOBAHHOM BHYTPUTJIA3HOM
napnmeann  (BI'JI). Knmawdeckas  moTpeOHOCTP  COCTOMT B BBISBIICHHH



JIOTIOJTHUTENbHBIX MPU3HAKOB HEOJAronpusTHOTO Te4YeHUuss 10 (GOpMHUPOBAHUSA
HEOoOpaTUMOTro MOBPEXKACHUS 3pUTENIBHOTO HepBa [1].

[TpakThueckuii HMHTEpeC MPEACTaBIACT OOBEAMHEHHE JTabOPaTOPHOTO
moKasaTensi, Xapakrepusymwmero cootHomenne NOx/H.S, u  moctymrHOrO
MOp(OMETPUYECKOTO MOKa3aTeNsl COCYTUCTON 000JIOUKH T1a3a B €UHBIA pacueTHBIN
KpuTepuid. Takol NOAXOJA TMO3BOJAET HE TOJBKO KOJMYECTBEHHO OLICHUTH
BEPOSITHOCTh HEOJArOMPUATHOIO TEUEHHS, HO M CBS3aTh IOJYYEHHBIH pE3yibTaT C
4acTOTON HaOIIOIEHUSI U 00BEMOM JICUEOHBIX MEPOTPUSITHA.

Heab. BbIsicHEHHME 3HA4YEHUs Ta30TPAHCMUTTEPOB MOHOOKCHAA .a30Ta M
CEpOBOJOpPOAA I OLEHKM BEPOSATHOCTH  MPOTPECCHUPOBAHUS  IIEPBUYHON
OTKPBITOYT'OJIBHOW IJ1ayKOMBI.

Metoabl uccienoBanusi. PaGoTta BBINOMHEHA B paMKax .OZHOLECHTPOBOTO
MOMEPEYHOr0 CPaBHUTEIHLHOTO HcclieqoBaHusl. Habop u obcieqoBanne y4yaCTHUKOB
npoBoauian Ha 0aze Y3 «I'poaHeHCKas yHUBEpPCUTETCKas KinHuKa». lIpoBenenue
UCCJIEI0BaHUS 0JJOOPEHO KOMUTETOM I10 3THKE.

B wuccnenoBanne BrimroueHbl 130 uenosek: 100 mamuentoB c¢ [IOYI
I-IV craguit u 30 nun Oe3 npusHakoB riaykomsl. B rpymme IIOYIDT I cragus
nuarHoctupoBana y 36 maumentos, 11 —y 29, I-1V — y.35. [Ipu acumMmmeTpuyHoM
TEYEHUN aHAIM3UPOBAIIM TJIa3, MO KOTOPOMY OHPEHEISIN 0oJiee TSKEIYIO CTaJIUIO
3a00€BaHusl; B KOHTPOJIBHOM rpymie — npaBblif rias3..] pynnsl ObUI CONOCTABUMBI
I10 BO3PACTy U JJIMHE NIEPEAHE3aqHEN OCH IJ1a3a.

VYbpTpa3ByKOBOE€ HCCIEAOBAHUE TJla3a UM OpPOUTHI BBHINOJIHSIM HA CHCTEME
Mindray DC-8 B pexuMax IBETOBOIQ. MAOMIUIEPOBCKOTO KApPTUPOBAHHUS |
UMITyJIbCHOM gomiuieporpaduu. B rmasuoit aprepuu (I'A), neHTpanbHOU apTepuu
cetuatku (LJAC) u 3amHux kopoTkux umimapssix aprepusx (3KIIA) onpenensum
MAaKCUMaJbHYI0  CHCTOJIMYECKYIO CKOPOCTb KpOBOTOKa (Vsyst), KOHEYHYIO
IMACTONMYECKYI0 CKOpocTh: (Vdiast) m mnmekc pesucrentHoctn RI = (Vsyst —
Vdiast)/Vsyst [2]. Y3U-noarpynna Bxirovana 45 mamuentoB ¢ [IOYI u 30 mwuig
KOHTPOJIS; CTaAUNHBbLIA @HAIU3 peTpoOyIbOaApHON TreMOAMHAMUKH HE MPOBOIMIICS.
Cpenntoro  TonmmuHy Xopuouaen (TX) wusMepssii yTpoM Ha CHEKTPAIbHOM
tomorpacde SOCT Copernicus+.

BeHo3Hyi0 KpOBb 3a0Mpaiii yTpOM HATOUIaK MOCJE Mepuoja MoKosd, Oe3
HajoxeHust xryra. CymMmapHoe cojepaHue CcTaOWiIbHbIX MeTabonmutoB NO —
HUTpaToB »u . HUTpuTOoB (NOX) — onpenmensnu peakuuei ['pucca mocie
BOCCTaHOBJIEHUs HuUTparoB kaamueM [3]. Konuentpauuro H.S wusmepsu
CHEKTPO(POTOMETPUUECKU MO0 peakuuud ¢ p-QPeHWICHAUAMHUHOM B HPUCYTCTBHU
XJOPHOTO JKelle3a Iocie crabuiausanuu amneratoM ImHkKa [4]. CooTHoIleHHE
razotpancMutTepoB (CI'T) paccuutbiBamu mo dopmyne NOx/H.S u Bolpakanu B
YCJIOBHBIX €IMHMIIAX.

["a30BBI cOCTaB BEHO3HOW KPOBU MCCIEIOBAIM HEMOCPEACTBEHHO IOCHe
3abopa Ha aHanuzarope Stat Profile pHOx Plus L npu 37°C. Onpenensiiu pOa2, SOz,
pCO2, pH, HCOs™ u ABE. CpoictBo reMoryiioOMHa K KHCIOPOJY OLICHUBAIU IO



P50: pSOcrany OMpERENsIM MPU CTAHAAPTHBIX YCHOBUAX, PSOpecan PACCUMTHIBAIN JISA
daktuueckux pH u pCO:.

Jlnst  pa3pabOTKU  KOJMYECTBEHHOTO KPHUTEPHS HCIOJIL30BaTl OWHAPHYIO
JOTUCTUYECKYIO perpeccuro ¢ JoruT-QpyHkuuer cBszu. OO0paboOTKy JaHHBIX
BRITIOJIHSUIA B jamovi 2.3 um Statistica 10.0. Kputndeckuii ypoBeHb 3HAYMMOCTH
npuHuMaiy paBHeIM p<0,05.

Pe3yabrathl M ux odcyxaenue. Y namnueHToB ¢ [IOYI Vsyst Obuia Huke B
I'A na 26,1% (p=0,012), 8 HAC na 13,3% (p=0,047) u B 3KLJA na 21,7% (p=0,032).
NHnekc pe3ucTeHTHOCTH ObLT BBIIIE COOTBETCTBEHHO Ha 7,6% (p=0,022), 4,3%
(p=0,040) u 4,3% (p=0,048). Vdiast B 'A cocrasuna 0,04 (0,03; 0,07) m/c npoOTUB
0,07 (0,06; 0,08) m/c B koutpoiie (p<0,001); pazmuuus Vdiast B LIAC u 3KL[A<ne
nocturiau cratuctudeckod 3Haunmoctu [4]. Cpennsia TX mpu HOVYI. cocraBuia
274,5 (225,0; 307,5) mxm u Obuta Ha 14,1% MeHbIIe KOHTPOIBHOTO 3HAYEHUS —
319,5 (302,5; 338,3) mxm (p<0,001). ITpu II ctamgmm TX Oblma HEXKE KOHTPOJIS Ha
10,8% (p=0,001), mpu III-IV cTtagusax — va 31,0% (p<0,001). Upw I1-IV cragusax TX
obuta Huke, yem npu [ u Il cragusax, Ha 29,8% (p<0,001) u 22,6 % (p<0,001)
COOTBETCTBEHHO.

B o6meit rpynne IIOVYI conepxxkanne NOX TpeBbINAIO KOHTPOJIBHOE
3HaueHue Ha 47,1 %, cogepxxkanue H2S Obuno ke Ha 28,0% (p<0,001 mis oGoux
cpaBHeHui). OnHOBpeMeHHO SO cHmxanoch Ha12,4%;, pO2 —Ha 17,1%, p50pcar — HA
5,8%, p50crany — HA 7,9%, Torna kak pCO: yBemuuuBanoch Ha 5,1%. Pazmuumii pH,
HCOs™ u ABE mexnay rpynnamu He BbISIBICHO. CHukeHne pS0 mpu OTCYTCTBHUH
CUCTEMHOTO KHCJIOTHO-OCHOBHOTO CJBHUTA »XapaKTEPHU3yeT IOBBIINICHUE CPOJICTBA
reMorjo0rHa K KUCJIOPOIy M OTpaHUYEHUE €ro OTAaud TKaHsIM [5].

CraguiiHblil aHaIM3 IMOKa3aj, 4YTO MPU YBEIWYEHUU TSKECTH 3a00JeBaHUS
HapacTaJii HMCTOHYEHWE Xopuouaew u nucbamanc wmexay NOx wu  HaS.
ITpu HI-IV cragusx TonamuHa xopuouaeu Obuta HUxe, yeM npu I u Il cragusx, Ha
29,8% (p<0,001) u 22,6%. (p<0,001) coorBercTBeHHO. Conepxkanne NOx
npesbiano 3HaueHustmapu Lu Il cranusx va 60,4% (p<0,001) u 50,7% (p=0,039), a
H.S O6wuto Hmxke cooTBerctBeHHo Ha 45,7% (p<0,001) u 41,2% (p<0,001).
OTH pe3yNibTaThl/ MOCIYAKUIU OCHOBAHMEM JUII COBMECTHOTO PacCMOTPEHUS
cootHoleHusENOx/H2S v Tonmunabl Xoprouieu npu pa3padboTKe METOA.

Ha »tane mHorodakTtopHoro orbopa Hambosiee MH(OPMATUBHOE COUYETAHUE
obopazoBaiim, CL'T u TX. Poct CI'T Ha oaHy ycClOBHYIO €IuHUILy ObUT CBSI3aH C
YBENIMYEHNEM WIAaHCOB MNpuHamiexkHoctu Kk rpynne III-IV craguit B 1,47 pa3za.
Jlna TX ycraHoBieHa oOpaTHas accolMalMsA: yBEIWYEHHUE TOJIIMHBI Ha 1 MKM
cootBercTBoBasio OII 0,97. CnepoBaTenbHO, HCTOHYEHUE XOPHOUJIEH YBEIHMYHUBAIIO
pacyeTHOE 3HAYEHUE BEPOSTHOCTH.

PacueT BBITIOJIHAIOT B TPU MOCJIEAOBATENbHBIX 3Tana. CHavala OMpeaesioT
nuHenHbId npeauktop A: A =6,812 + 0,383 x CI'T — 0,033 x TX.

3aTeM JIMHENHBIN IIPEUKTOP npeoopa3yroT B BEPOSATHOCTH
P:P=1/[1+exp(—A)].



[TomyyeHHoe 3HaueHue comnocTaBisitoT ¢ noporom 0,5581. IIpu P>0,5581
BEPOSATHOCTh IMPOrPECCUPOBAHUS OLEHUBAIOT KakK BBICOKYIO, mpu p<0,5581 — kak
HU3KYI0. B wucxomHolt momepeuyHodl BeIOOpke P oTpakaeT crTemeHb CXOJACTBa
COBOKYMHOCTH  HWHAWBUAYAJIbHBIX  OMOXHMHUYECKHMX HW  MOPHOMETPUUECKHUX
nmokasarened mnanueHtra co Il cragmen ¢ COOTBETCTBYIOIIMMH ITOKA3aTEISIMU
nanpeHToB ¢ III-IV  cragusmu. CoBMeCTHOE BIUSHHUE MPEAUKTOPOB OBLIO
CTaTUCTUYECKM 3HAYMMBIM: ¥> Kpurtepus Banpna cocraBun 18,156 nmpu df=2 u
p=0,0001. Ocrarounslii neBuanc causuiics ¢ 88,16 go 50,18, AIC —c¢ 90,16 no 56,18.
Cpennsis TOYHOCTh BHYTPEHHEH Kpocc-Banuaanuu coctaBuia 80,69 %. Ilmomians
nox ROC-kpusoii coctaBuna 0,904 (95 % AU 0,833-0,976). [Ipu Be1OpanHeM nopore
MOJIy4EeHbI COAIAaHCUPOBAHHBIE 3HAYCHUS] YYBCTBUTEIBHOCTU U CHIEU(DUIHOCTH.

Merton nipeaHazHadeH Juis crpaTudukanuu nanueHToB co L ctamuei ITOVYT.
ANTOPUTM NPUMEHEHHs METOJa M BbIOOpAa TAKTUKU BEICHMS MPEACTaBICH Ha
pucynke 4. Jlns ero nmpuMeHEHHs] HEOOXOAMMBI JBa HCCIEAOBAHHUS: ONpEACICHUE
NOx m H>S B mna3me BeHO3HOM KpoBu HaTomak ¢ pacuetom CI'T m mzmepenue
cpennent TX o 14 toukam ropusoHTansHOro u BeptukaibHOro OKT-ckanos. [locne
BbluncIeHUs A u P pe3ynbTaT MCHONB3YIOT ISl BHIOOpA YAaCTOTHI JUCIIAHCEPHOTO
HaOI0/IEHHS U 00CYXKeHUs 00beMa JeueHus [6].

TakTUKy BeJCHUS TMalMEHTa ONPEACISIIOL C YYE€TOM PacCUYMTAHHOTO
3Hauenus P. IIpu p<0,5581 coxpaHnserca panee Ha3HAYEHHOE JIEYEHUE U MPOBOJAUTCA
JUcCnaHcepHoe HabmoaeHue oauH pa3 B roi. Eciam p>0,5581, gacrota ocMOTpoB
YBEIIMYUBAETCS 10 TPEX pa3 B rof, JECUCHUE HOMOJHIETCS HEHPONMPOTEKTOPHON H
BAa30aKTUBHOM Teparnueu, mpeaycMaTpuBactces Oosiee aktuBHoe cHukenue BI'JL ¢
MpUMEHEHNEM KOMOWHUPOBAHHBIX HpEenaparoB, TaKKe pPacCMaTPUBAETCS BOMPOC O
MIPOBEJICHUH JIA3EPHOTO UM XUPYPTHUUECKOTO JICYEHUS.

[IpakTryeckuM pe3yabTATOM wHCCICIOBAHUS CTal METOJ, OOBEAMHSIOUTUI
cucteMHoe  cooTHoumieHne, NOx/H.S u  nokambHylo  Mop(oMeTpuyecKyro
XapaKTepUCTUKY XOpHouzeH. Takoe codeTaHue OTpa)kaeT JABa B3aMMOCBS3aHHBIX
KOMIIOHEHTa HeOsmarompuatHoro tTedeHuss IIOYI: wHapymenuwe perynsuuu
COCYJUCTOr0O TOHYCa M CTPYKTYpPHbIE U3BMEHEHUS COCYAUCTON 000JOUKH ria3a.

BoiBoabl. Pa3paboTan MeTom ompenesieHUus BEPOSTHOCTH MPOTPECCHPOBAHUS
I[TOVYT Ha ocuoBanun CI'T = NOx/H-S u cpeaneit TX. Ha ucxognoii Beioopke AUC
cocrauna 40,904; npu mnopore p=0,5581 4yBCTBUTENBHOCTH paBHsIACH §2,86%,
cenupugHoCTh — 82,76%, o6mas TouHocTh — 82,81%. CpenHsisi TOYHOCTH
BHYTPEHHEN Kpocc-Bammaanuu coctabmia 80,69%. AIroputM mo3BOJS€T BBIACISITH
cpenu manueHToB co Il craaueit rpyriny, HyAarOUTyocsi B HAOMIOIEHUN TpU pa3a B
rofl U pacCMOTPEHUH BOIpoca 00 yCWJIeHWH JjiedeHus. PaccunrtanHoe 3HaueHue P
SBJISIETCS JOTOJHUTEIbHBIM KPUTEPUEM U IPUMEHSIETCS COBMECTHO C JUHAMHYECKOMN
ouenkon BI'/l, mosns 3peHus1, AMCKa 3pUTEILHOTO HEPBA U CTPYKTYPHBIX ITAPAMETPOB
CETYaTKH.
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CYMMAPHAASA DJIEKTPUUYECKASTAKTUBHOCTDH MO3T'A
IPU JIEUCTBUU BKY CAMA®OHE YIIOTPEBJEHUS
KO®PENH-COLAEPKAIEI'O HAIIUTKA

CaBaHeBckas E.H.TWla6ynosa Il. 1.1, Xomuu I'. E.2

L Benopyceruii 2ocyoapcmeennviii ynusepcumem
Munck, berapyco
2BEpecmckuti 2ocydapcemeennviii yHusepcumem umenu A.C. Ihwkuna
bpecm, benapyco

Beenenue.. Kope u wyail ABISIOTCS OCHOBHBIMH KO(EHUH-COAEPKAITUMU
KOMITOHGHTAMW  JTMEThI, OJIHAKO KOQEeWH-coAepkaIue O€3aqKOTONbHBIE |
DHEPreTHYECKNEe  HAMWTKH  BBICTYMAlOT B KAauyeCTBE  PaclpOCTPaHEHHBIX
AOTIONHUTENHHBIX UCTOYHUKOB KO(PEHHA B PAIIIOHE COBPEMEHHOTO YEJIOBEKA.

Kodenn sBnsieTcss TCHMXOAKTHBHBIM BEIIECTBOM METHJIKCAHTHHOBOTO psifa,
OKa3bIBAIOIIMM JICHCTBHE Ha IICHTPAILHYIO HEPBHYIO CHCTEMY, ICUCTBYS B KaueCTBE
aHTaroHHUCTAa aJICHO3MHOBBIX PELETITOPOB. brnaromaps ocja0eBaHHUIO
aJICHO3MHEPTUYECKOr0 TOPMOXKEHHS I0J] JICMCTBHEM KOGEHHAa IPOUCXOJIHUT
M3MEHEHHUE DJIEKTPOTreHe3a HEUPOHHBIX aHcaMmOJiel, yJacTBYIOIINX B TOJJIEPKAHUH
0O0JIpCTBOBAHUS, BHUMAHUS M T.II. DTUM OOBSICHICTCSA OBICTPO JOCTHTAIOIICECS IO
neicTBreM Ko(ernHa n3MEeHEeHNEe BPEMEHHU PEaKui U YMCTBEHHOM MPOTYKTUBHOCTH.



buonorunyeckoe nelictBue KodewHa 3aBUCUT OT JI03bl, BPEMEHH MpHUEMA,
WHIUBUyIBHOW  YYBCTBUTEIBHOCTH,  TPUBBIYKK K  YIOTPEOJCHUIO U
MOAU(UITUPYETCS B YCIOBUSX BBITOJHEHUS KOTHUTUBHOW WM (PU3HUECKOU
Harpy3ku. Haubosee BbIpa)kK€HHOE SProreHHOe JeiicTBHEe KO(EHWH OKa3bIBaeT MpHU
yHnoTpeOJCHUH €ro B yMEpPEHHBIX N03ax (okojo 3-6 Mr/kr maccel Tena). Tem He
MEHEE, XapaKTEPUCTHKA U3MEHEHHI 3JIEKTPUYECKOM aKTHBHOCTH MO3T'a, CBSI3aHHBIX C
nprueMoM KodenHa, OCTaéTCs CI0KHON 3aJauei.

Onextposnuedanorpagus (33) — HEHMHBA3UBHBIM METOJI PETUCTPALMM C
MOBEPXHOCTH CKaJIbIla KOJICOAHUHN HAPSKEHUS AIEKTPUUIECKOTO TOJIsA, OTPAKAIOMIMX
CyMMapHbId MOCTCUHANTHYECKUN TMOTEHIMAN MOMYJSUUNA KOPKOBBIX MHAPAMUTHBIX
HEHPOHOB, OPraHU30BAHHBIX B CUHXPOHHO akTUBUpYIomumecs ancamOau. [lockomsky
D00 pukcupyeT HEHPOHHYI0 AKTUBHOCTh C TOYHOCTHIO JO MIJLIUCEKYHIbI, OHA
ABJISIETCSI ONTUMAJIbHBIM METOAOM I HCCJIENOBAHMUS OBICTPHIX \U3MEHEHHI
COCTOSIHUSI MO3Ta, MPOUCXOISIIIINX B XOJI€ CEHCOPHOUM 00paboTKu curuasios [1, c. 2].

N3menenns D3I, acconuupoBaHHbIe ¢ MPUEMOM Ko(erHa, XapaKTepu3yroTcs
HEOJHOPOJIHOCTBIO M 3aBUCAT OT AW3aiiHa HKCIEPUMEHTA. AHAIIU3 HMEIOIIMXCS B
JUTEpAType HNAHHBIX HE TIO3BOJSET YCTAaHOBHUTH . €IWHBIM mnarrepH IOl
BOCITPOM3BOSAIIMICS Mocie npuemMa KOo(EenH-COAEpKAUIUX IMPOAYKTOB, WU WHOU
ANEKTPO(PHU3NOIOTHYCCKUN  MapKep peakiuis Ha KopewH, B TPHUCYTCTBUU
JTOTIOJTHUTEIIBHBIX CEHCOPHBIX BO3/ICHCTBUM.

Heab. OneHuTh XapakTep CyYMMapHON = 3JIEKTPUYECKOW  AKTUBHOCTH
MOJTyIIapuii OOJBIIIOT0 MO3Ta YeJIOBEKa B YCIOBHUSAX BKYCOBOW CTUMYJIAIMUA Ha QOHE
ynotpeOaeHust KopenH-coIepKaIlero HanuTKa.

Metoabl ucciaenoBanms. B uccienoBanuu Oblla IPOBEICEHA pPEerUcTpanus U
aHanu3 DOl 4delnoBeka NpU HAXOMXKICHUU B IMOJOCTH pTa HAa NPOTSHKEHUU | MUH
MOCJIEIOBATEILHO BOJIBI (KOHTPOJIb );na TaKkyKe pacTBOPOB TUtOK03bI 40 % (cnankuit),
0,01 % xodeun-6enzoara Harpusi (ropwkuii), 0,9 % NaCl (conensiit) u 0,03 %
JUMOHHOU KHUCIOTHI (KUEJBIN): DKCIEPUMEHT MPOBOJAUICA B JBYX MOBTOPHOCTSIX:
BCE€ ISITh PACTBOPOB MPEIbABISINCE: a) HAa (oHE mporaaTeiBaHus 250 M1 BoJbI U 0)
yepe3 5 MUHYT Nociie nporiaTeiBaHus 250 mul sHepreTuueckoro Hanutka Dynamite
Original. Peructpanus 991" npoBoauiack cO CKajablla MOHOMOJSAPHO B OTBEICHUSIX
Fpl-Al (neBoen06HOE), Fp2-A2 (mpaBoe no6HOE), C3-Al (JieBoe nieHTpasibHOE), C4-
A2 (mpaBoe nentpanbHOoe), OIl-Al (neBoe 3arbuiounoe), 0O2-A2 (mpaBoe
3arbutogHoe), T3-Al (neBoe Bucounoe) u T4-A2 (mpaBoe BucouHoe). B kauectBe
aHANMKU3UPYEMOro MoKa3aTessl BHICTYIANl MHIEKC JIeTbTa-, TeTa-, anb(da- u 0era-purmMa
O3l (B %). Craructuyeckuii aHanu3 mnpoBoawics ¢ nomormsio ANOVA ¢
MOBTOPHBIMU HM3MEPEHUSIMU TI0 (haKTOpaM «J0/TIOCTIe DHEPreTHKa» M «BKYCH.
Pazmuuus npusnaBammch noctosepubimu ipu P<0,05.

Pe3yabTaThl U MX 00cyxaeHue. B xone ncciaenoBanusi HaMmu ObUT MPOBEICH
CpPaBHUTEIbHBIA aHAJIN3 UHACKCOB OCHOBHBIX pUTMOB D3I, MOTyUYeHHBIX B IIpoLiecce
OpraHoOJIEITUYECKOTO TECTUPOBAHUS PACTBOPOB YEThIpEX 0a30BbIX BKYCOB J0 U
nocJie ynorpeoieHus s3HepreTuyeckoro HanuTka. [1o pe3ynbraraM aHanu3a UHJEKCOB
JeNbTa-puTMa JOCTOBEpPHBIE OTJIMYMSA IOKa3aTelied Iocie MpueMa HamuTKa OT



KOHTPOJIbHBIX OBUIM BBISBICHBI TOJBKO B OoTBeAeHuU C4-A2. Ilpu npenbsBieHUn
pacTBopa TJIIOKO3bl J0 NpUEMA IHEPreTHKa CPeJAHEee 3HAYEHUWE HWHJEKca JeNbTa-
put™Ma coctaBuio 57,1+14,7%, Torna kak npu NpeabsBICHUN KUCJIOTO pacTBOpPA 3TOT
nokaszaresnb coctaBui 46,5+12,7% (p<0,05). B ocTtanbHbIX OTBEICHUSIX TOCTOBEPHBIX
pasnuuuii BeIABICHO He Obuto. [lo wmToram aHamm3a TeTa-puTMa JOCTOBEPHBIX
n3MeHeHn MotHocTU D1 He OBLIO BHISIBIICHO HU B OJTHOM U3 OTBEJACHUMN.

JlocToBepHBIE pa3Iuyusi OTHOCUTEIHLHON MOITHOCTH alib(a-puT™Ma J0 U MOCIe
yHOTPEOJICHHUs] SHEPreTUYECKOro HamuTKa ObUIM BBIABICHBI B OTBeneHuu Fpl-Al.
[Ipu cpaBHEHUM HHAEKCOB alib(a-puT™Ma MPHU PELENIUU PACTBOPOB Pa3HOLO BKyca
ObL1a 3aUKCUpOBaHA TOCTOBEpHAs Pa3HUIIA 3HAYCHUM, MOJYYSHHBIX MPH BKYCOBOM
BoctpusiTuu Bojbl (10,2+2,5%) u ropekoro (16,9£9,1%), cnagkoro (9,7+4,4%) u
ropbkoro (16,9+£9,1%), conenoro (10,2+5,4%) u ropekoro (16,9£9,1%), a Taxxke
CHUKEHUE MHJCKCAa PUTMa MPU CPABHEHHMH IMOKa3aTeseil A ropbKoro pactBopa 0
(16,9£9,1%) u mnocne (9,8+3,6%) ynoTpeOieHUs] HPHEPTETUUYECKOIO HaIuTKa (BCe
p<0,05). B otrBenmenun Fp2-A2 Ttakxe ObUIM BBISBICHBI JIOCTOBEPHBIC PA3TUUMS
OTHOCUTEJIbHOM  MOIIHOCTH  aib(da-putmMa 70 M  TOCIC  yHnoTpeOsieHus
sHepreTudyeckoro Hanmutka. OOHapy’>KeHa pa3HUlla MEXIYy CPEIHUMU 3HAYEHUSIMHU
HMHJeKca anbda-puT™Ma 10 YHOTPEOJICHHS SHEPreTUKa HpPU PELENiuu TOPhKOTro
(17,6£8,6%) u cnagkoro (9,9+4,9%) ctumyneB (p<0,05). B orBegenun C3-Al
CpeHUE 3HAuYCHUsI HUHJEKCa anb(da-puT™Ma JJIs<TOPHKOro BKycCa J0 yHOTpeOJeHUs
sHepreTuka coctaBuiaun 22,1+9,5%, mocne — 12,0+3,9% (p<0,05).

B otrBenmennmum C4-A2 cpennue 3HAUCHUS HHACKcCA anbda-puTMma 10
ynoTpeOJIeHusl SHEpPreTHKa COCTaBWIM I - ciaakoro Bkyca 11,2+3.2%, s
ropekoro — 20,7+8,6% (p<0,05). Iloj,JieBbIM BHUCOYHBIM D3JIEKTPOJOM CpEIHHE
3HAUEHUS MHJIEKca anb(da-puTMa JJig TOPKOro BKyca JI0 YIOTpeOIeHUsI IHEpreTHKa
coctaBuin 20,6+£8,97%, nmocne~ 12,043,3% (p<0,05). B orBenennn T4-A2 cpennue
3HAQYEHUSI OTHOCHUTEJIbHOM MOIIHOCTU anb(a-puTMa 10 yHOTpeOJIeHHs dHEepreTrka
coctaBuwin s cinankorQ Bkyea 10,3+4,2%, nns ropskoro — 18,9£8,1% (p<0,05).
B o6nactu Gera-yactom, cnekrpa D3I ObUTM BBISBIEHBI JIOCTOBEPHBIC PA3IUUMS
OTHOCHUTEIHLHOM MOMIHOCTH TIPM  BOCHPHSITHH  pPsiia BKYCOBBIX  CTHMYJIOB.
B otBenennn C3-Al 0pin 3ahUKCUPOBaHBI JOCTOBEPHBIE PA3TUYUUS ISl 3HAUCHHM
WHJIEKCAa pUTMa Hpu Bocmpusituu Boabl (15,2+6,7%) u ropwskoro (21,1£6,5%),
cnaakoro (13,3£5,6%) u ropskoro (21,1£6,5%), a taxxe conenoro (13,3+5,2%) u
ropekoro (21,1+6,5%) (Bce p<0,05). B orBenennn C4-A2 Obutn 3apUKCUPOBAHBI
JIOCTOBEPHBIE pazNuyusl 3HAYCHUN WHJEKCAa pPUTMA TMPU BOCHPHUSITHH  BOJIBI
(13,246,0%) u ropekoro (22,2+7,8%), crnagkoro 10 ymnoTpeOJieHUs >HEpreTHKa
(12,8+5,9%) u ropskoro no ynorpebienus sHepreTuka (22,2+7,8 %), roppkoro a0
ynoTpebnenus sHepretuka (22,2+7,8%) U COJICHOTO J0 ymoTpeOJieHNus dHEpreThKa
(14,0£5,7%), a Taxxe ropbkoro BKyca no (22,2+7,8%) wm mocie (15,8+6,0%)
ynotpebsiennss Hanutka (Bce p<0,05). B orBemenuu O1-Al ObulM BBISBICHBI
JIOCTOBEPHBIC pPAa3u4usl OTHOCUTEJILHOW MOIIHOCTH OeTa-puTMa [JIsi 3HAYeHUU
MHJEKca puTMa npu Bochpustuu Boasl (14,1+£5,9%) u ropekoro (24,1+£10,8%),
cnaakoro (15,7+7,0%) wu ropekoro (24,1+10,8%), ropekoro (24,1£10,8%) wu



cosieHoro (15,3+5,3%), a Taxxe ropekoro (24,1£10,8%) u kucnoro (15,9+7,3%)
(Bce p<0,05).

B otBegenun O2-A2 O6bumn 3aUKCHpPOBAHBI 3HAYUMBIC Pa3IUUUS MEXKIY
MOKa3aTeJIMU MHJEKca pUTMa npu Bocnpuathud Boasl (13,1+6,4%) u ropepkoro
(23,249,5%), cnaakoro (13,9+7,8%) wu ropbkoro (23,249,5%), Boasl A0
ynotpebnenust sHepretuka (13,1£6,4%) u TOpbKOTO pacTBOpa 0 YMNOTPeOICHUS
sHepretuka (23,249,5%), cnaakoro go ynotpedsenus sHepreruxa (13,9+7,8%) u
TOPBKOTO 110 ymoTpeOaeHus 3Hepretuka (23,249,5%), ropbkoro 10 ynotrpeOsieHus
sHepreTuka (23,249,5%) u conenoro no ymnorpedneHus sHepreruka (16,0+£8,4%),
TOPBbKOTO 0 ynoTpeOieHus sHepretuka (23,249,5%) u Kuciaoro A0 ynoTpeOeHuUs
sHepretuka (16,3+£7,3%), a Ttaxxke Tropbkoro Bkyca a0 (23,2+9,5%)  m, nocie
(15,846,0%) ynotpebaenus nanutka (p<0,05).

BeiBoabl. B xonme mpoBeaeHHoro mnpu (puHaHcoBOM mopajaepkke bPDODU
(I'P 20262109) uccnenoBanus ObUIO YCTAHOBJICHO, YTO HAMOOJIBIICH N3MEHYMBOCTHIO
MPU  BO3JICHCTBUM BKYCOBBIX CTHUMYJIOB W BIIMSHHHM DJHEPrETHYECKOTO HAIUTKA
XapakTepu3yroTcs anbda- u OeTa-nuamnasonsl OOl mOpH 3TOM MOKa3aTeiw,
MOJlyYeHHBIE TPH  BO3JCHCTBUM  TOPHKUM  paCTBOPOM, . HaWbojee  YacTo
JEMOHCTPUPYIOT ~JOCTOBEPHBIE OTJIMYMA OT, JApyrux. 3HadeHuid. Hawubonee
BBIPAKCHHBIE W MHOTOYMCIIEHHBIE HW3MEHECHHSF OTHOCUTEIBHOW MOIMHOCTH I
XapakTepHbl sl anb(a-puT™Ma, TOTAAa Kak AeinbTas W TETa-PUTMBI OKa3alHCh
HAaMMEHEE U3MEHUYMBBIMU B YCIOBUSX MPEIBIBISAEMBIX BO3ICHCTBUI.
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TEHEPATUBHBIH UICKYCCTBEHHBIA UHTEJNJIEKT
B BBICIHIEM BUOJIOI'MYECKOM OBPA3OBAHUMN:
OT KOH®POHTALIMU K YIIPABJIIAEMOM UHTEI' PALIUU

Canaakos /. b.

benopycckuii cocyoapcmeennulil yHusepcumem
Munck, benapyco

BBenenne. B TeueHue  MOCIHEOHETO  AECATWIETHS  KIACCHYECKUU
YHUBEPCUTETCKUM MHCTPYMEHTApH OILEHKW 3HaHWUW, (DOPMHUPOBABIIMIICS BEKaMH,
CTOJIKHYJICSI C OCCHpEeIeICHTHBIM BBI30BOM. JlOCTYMTHOCTh OOJBIINX SI3bIKOBBIX
MOJIeJIell U Te€HEPaTUBHOIO HMCKycCTBEeHHOro uHTeiekta (M) 3a xkopoTkuii cpok
CYIIECTBEHHO CHU3WIA BAJIUIHOCTh TPAJAUIIMOHHBIX (DOPM CaMOCTOSITEILHON paOOThI



cTtyneHtoB. Hamucanue pedeparoB, moAroTroBka JOMAIIHUX TECTOB, KOMIUJISIUS
0030pOB JUTEpATYphl U CO3JAAHUE MPE3EHTALMI MPEBPATUINCH B 3aJaud, KOTOPHIE
NN pemaer 3a CEeKyHIbl, MPUYEM HA YPOBHE, CIOKHO OTIMYMMOM OT pabOThI
KOMIIETEHTHOT'O CTY/IEHTA.

Jns  Beicmied  mkoael MW cranm  ¢dakTopoMm, MEHSIOIIUM  YCJIOBHS
oOpazoBatenbHOM cpeasl [1, c. 5, 2, c. 11]. OOpa3zoBarenbHas 3KOCUCTEMA
CTOJIKHYJIaCh C BBIOOPOM: TBITATHCSI BO3BOJAUTH Oapbephl HA MYTH HCIOIH30BAHUS
crynentramu UM B xone oOydeHHs WM TEpecTpauBaThb METOIOJOTHUIO OOY4YEHUS.
UrHopupoBaHue 3TOr0 CABUra CO3JAET PHUCK COXPAHEHUS YCTapeBIIUX W HE
COOTBETCTBYIOIIMX COBPEMEHHBIM peanusiM GopM 00yUeHUsI.

Heas. [IpoananusupoBath orpanuyeHust crpareruu 3amnpera MU, o6ocHoBaTH
HEO0OXOIUMOCTh Tepexojia K YNpaBisseMON WHTErpallMd TeHepaTUBHBIX.MOjEeil B
Ounosoruyeckoe o0pa3zoBaHUE U MPEAIOKUTh KOMIUIEKC TUIAKTAYECKUX. (hOpMaToB,
OPUEHTHUPOBAHHBIX Ha OLEHKY MPOLECCa MBIIUICHHS, a HE KOHEYHOIO TEKCTOBOIO
MPOJIyKTA.

Nimro3ust 00ps0bI: moyemy Meroabl aerekund MU npourpanm. Ilepson
peaklMel KOHCEPBAaTUBHOM aKaJeMHYECKOW Cpelbl Ha MOSBIEHHE T'€HEPAaTUBHBIX
MOJENEN CTajJ0 CTPEMIICHME OIPAHWYNTHh MX HCHOJIB30BAHKUE, NOJIKPEIUIEHHOE
HAJIe)KI0M Ha AITOPUTMBI AETEKIMU CTEHEPUPOBAaHHOIO Tekcra. K coxkanmeHuro, Bce
COBpeMEHHbIM AeTekTopbl HMI-TekcTa NEMOHCTPHUPYIOT HENPUEMIIEMO BBICOKHI
ypoBeHb ommbok. Hu onHa wu3 cymecrBytommux cucrem jerekuun WU He
oOecreuynBaeT YpOBHSI HAJIEKHOCTH, MPUEMIEMOIO JIJIsi TOro, YTOObI MPUHUMATh Ha
€€ OCHOBE JUCUUIUIMHAPHBIE pemeHus [3].

[IpenonaBareny,  MOBITAIOMIMECS . BBICTYNIaTh B PO  «IIUGPPOBBIX
cienoBaresneiy, BhIHYKIECHbI TPATUTh BPEMsI U PECYpPChl Ha J0Ka3aTeIbCTBO (pakTa
aKaJeMuueckoid HeuecTHOCTU.. CTYHEHThl, B CBOIO OYepelb, ObICTPO OCBAaUBAIOT
MeTOAbl 00X0Jla JETEKTOPOB C HOMOIIbI MPOABUHYTOrO MPOMNT-UHXKUHUPWHTA,
nepedpazupoBaHusl WKW, CHHOHUMM3auuu. B pesynbrare pedeparbl, KypcOBbIE
paboOThl, COCTOSIINE ~TPEUMYIIECTBEHHO W3 KOMIWISIUU YYXHUX TEKCTOB, H
JUCTAHIIMOHHBIE TECTHl & OKOHYATEIbHO TOTEPSId CBOK  BAJIMJIHOCTh  Kak
WHCTPYMEHTBI OIIEHKHM ~JINYHOTO WHTEIUIekTa crtyaeHta [l1, c. 5, 2, c. 11].
AkameMu4ecKkoe €o00IecTBO BBIHYXKIEHO Mpu3HaTh: MM cram HeoTbeMIeMbIM
aneMeHTOM< IU(PpPoBOil cpenbl OOWTaHWSA, W €ro HMHCTUTYIIMOHANBHBIN 3amper
HEBO3MOQYKEH.

Cvena mapagurmbi: UM kak npodeccHoHANBbHBIN CcTaHAAPT OMoJIOra.
B Ouonormdeckux Haykax mnpobiieMa mepecTpordku o0pa3oBaHUs CTOUT €IIe OCTpee,
MOCKONIBKY 37ech MM — 3T0 HE NpOCTO NPOABHUHYTHIM TEKCTOBBIM PENAKTOP, a
byHAaAMEHTAIBHBIA HHCTPYMEHT caMoi Hayku. CoBpeMeHHast OMOJIOTHS TIEPEKUBACT
MacImTabHy0 MU(PPOBYIO PEBOIIOIHUIO.

HccnenoBarenu MNOTYEPKUBAIOT, YTO MHTErpanusi OUOJOTMYECKUX HAyK U
BBIYMCIUTENbHBIX MeTOJI0B MM dopmupyeTr HOBBI KOHTYp €CTECTBEHHOHAYYHOI'O
obpazoBanus [4]. [IpodeccronanbHbIil OHOJIOT, HE YMEIIUi nucnoib3oBath N miis
aHaju3a JAHHBIX, aBTOMATU3allMM PYTHHbI WJIM HAMMCAHUS CKPUIITOB, CTAHOBUTCS



HEKOHKYPEHTOCIIOCOOHBIM HccienoBaTeneM. VckyccTBeHHas U30J1Us CTyI€HTa OT
NN B ywyeOHOM mpolecce AECTPYKTHBHA, IMOCKOJBKY HE (OPMHpPYET HAaBBIKOB,
BOCTPEOOBAHHBIX B OOJBIIMHCTBE COBPEMEHHBIX HCCIIEIOBATENBCKUX KOHTEKCTOB.

Tpanchpopmanmuss IUAAKTHKH H OLEHOYHBIX CpeacTB. EIMHCTBEHHBIM
KU3HECTIOCOOHBIM BBIXOJIOM U3 KpHU3MCA AaKaJEeMHUYECKOH YECTHOCTH SIBISETCA
MepeXo]] OT CKPBITOrO «mapa3suTU3Ma» (Korga CcTyldeHT wucnoiasdyer WU ms
MMUTALMM BBIOJIHEHUS PYTHHHBIX 33a4) K YIOPABISIEMOMY CHHEPrE€THYECKOMY
«cuMbuo3y». B atoit cxeme MU BbIcTynmaeT KOTHUTUBHBIM YCUJIUTENEM, & CTYACHT
OepeT Ha ce0s1 PYHKIMM apXUTEKTOPA CMBICIIOB, BAJIMATOPa U KPUTHKA.

Jia peanM3anMy 3TOro IEPEXoAa IMpernojaBaTessiM OUMOJOTMH HEOOXOIUMO
CMECTUTH (POKYC C OLIEHKM KOHEYHOI'O TEKCTOBOI'O IPOAYKTa Ha OLEHKY IIpoliecca
MBILIJICHUS, IA3aiiHa NCCIEN0BaHUS U HaBBIKOB KPUTHYECKOTO aHAJIN3a:"BakHO, 4TO
BMecTo 3ampera, MU mnomywaer craryc JeragpHOro HWHCTPYMEHTA, KOTOPBIN
CTAHOBHUTCS YacThiO mpouecca OOy4YeHHs, BOKPYr KOTOPOTO BBICTpauBaeTCs
B3aUMOJICHCTBHUE CTYJEHTA U NPErogaBaTesl.

PenenzupoBanue u «oxoTra Ha raunoudHamum». CryaeHt (uiau
npenogaBatens) reHepupyer MM-o630p mo y3koi Omonmormdeckoil Teme. 3agada
CTYJIEHTa — BBICTYNIUTh B POJU 3KCIEPTA-PELEH3EHTA: BEPUDPHUIIMPOBATH KaxKI0€
YTBEP)KJICHHE 4epe3 aBTOpUTETHble Oa3bl gamHbix. (PubMed, Scopus), BbIABUTH
(dakTuyeckue OMMOKK («TAJUTIONUMHAIMKAY MOJEIN) M JIOKHBIE CCBUIKM Ha
HECYILECTBYIOIINE CTaThU. DTO Pa3BUBAET HABBIKM (PaKTUEKUHTa U ITyOOKOW paboThl
C IIEpBOMCTOYHUKAMH [5].

YcuiieHne KOMIIOHEHTHI BONPOCOB M OTBETOB. Bu3yalbHas M TEKCTOBas
4acThb JI0KJIa/1a, 3CCE, MPE3EHTALMU MOTYT ObITh IOJHOCTBIO CBEPCTaHbl HEUPOCETHIO.
W cTyneHThl B COBPEMEHHBIX pealisiX MOJIKHBI YMETh 3TO JIe€JaTh, YTOObI COXPAaHUTh
KOHKYPEHTOCIIOCOOHOCTh Ha pBIHKE TpyAa. Jlajgee CTyJeHT ¢ MOMOIIbI0 HelpoceTu
JOJKEH YBHUJIETh BCE BO3MOXKHBIE YSI3BUMOCTM CBOErO JOKIajaa (Mpe3eHTaluu) u
CYMETh UX Ipenyranatb..BpeMs BBICTYIIIEHUS CTYJEHTa COKpAIlaeTcsi, a OCHOBHOM
aKIIEHT CMEILAETCSd Ha"CECCHI0 MEPEKPECTHBIX BOMPOCOB U OTBETOB. CrOCOOHOCTH
3aIMIIATh JOTUKY CBOErO UCCIEAOBaHUS B dKUBOM JUCKYCCUU C ayIUTOPHEN TpedyeT
rJIyOOKOr0o MOHUMAHMS MaTepuarna.

3aximoyenue. MM moaBepr «CTpeccOBOM HArpy3ke» HE C€aMO BBICIIEE
oOpa3oBaHHE, a . €ro pyTUHHYIO, PENPOJyKTUBHYIO 4YacTh, OCHOBAaHHYIO Ha
3ay4yrBaHWK (PAKTOB U MEXaHMUYECKON KOMIMIALMU TeKCTOB. M30aBiisis CTyI€HTOB OT
TEKCTOBOM PYTUHBI, TEXHOJOTMM BO3BpPALIalOT BBICIIYIO IIKOJY K €€ HCTUHHBIM
HCTOKaM — Pa3BUTHIO COKPATUYECKOTO JHAJIOTa, 3BPHUCTHYECKOTO MOMCKA, HAYYHOU
UHTYULUM W CTPOrOro KPUTUYECKOrOo MbIIUIEHUs. buosornyeckoe o0Opa3oBaHue
OyIymIEro — 3TO MPOCTPAHCTBO, TIE€ YEIOBEK NPOEKTUPYET CMBICIBI M CTaBUT
BONPOCHI, a HCKYCCTBEHHBII HHTEIJIEKT IMOMOTaeT ObICTpee HaXOIUTh OTBETHl U
oOpabaTbiBaTh MacCHBBI JaHHbIX. OJHAKO NEpexoa K Takoil mojenu TpeOyeT He
TOJIbKO JTUIAAKTUYECKUX WHHOBAIM, HO W OCO3HAHHOI'O YMPABICHUS PHUCKAMHU:
KOTHUTUBHBIMH, 3TUYECKUMH U COLUATILHBIMH.
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BO3PACTHBIE OCOBEHHOCTHU BSAUM@CBA3U
PE3YJIBTATUBHOCTH CTPEJIBBbI U3 ITUCTOJIETA
C ®YHKIIUOHAJIbHBIMU XAPAKFEPUCTUKAMU HEPBHOM
CUCTEMBI Y JIMI OHOLHLECKOTO BO3PACTA

Canapaxkosa A. C,, CemusietroBa B. A.

Boponeoicckuii 2ocyoapcmeeHublil MeOUYUHCKUL YHUBEPCUMEM
umenu H.H. bypoenko
Boponeoiwc, Poccus

BBegenue. YcnemwlHOCTH B CTPEJIKOBBIX BHUJAX CIHOPTA  ONPEAEIACTCS
KOMILJIEKCOM  (DAaKTOPOB, ' CpeId  KOTOPBIX  3HAYUTEIbHYIO  pOJb  UIPAIOT
(yHKIMOHAIbHBIE XApAaKTEepUCTUKU LEeHTpaidbHOM HepBHOW cuctembl (ILJHC)
[1,c.26,2, c. (219]. " KimtoueBbIM HaBBIKOM SBISETCS  3PUTEILHO-MOTOpHAsS
KOOpJIMHALIMSL , O0eCIeUnBaroas ObICTPYI0 W TOYHYIO PEaKIMI0 Ha CTUMYJIBI.
Bo3spactHoi#t acriekT (popMupoBaHHUS 3TOTO HaBBIKA MPEACTABISIET OCOOBII MHTEpEC,
MOCKOJIBKY FOHOLIECKUI TIEPHOJ] XapaKTEPU3YETCs MPOIOJIKAIOIIMMCS CO3PEBAHUEM
CTPYKTYP MO3ra, OTBETCTBEHHBIX 3a IJIAHUPOBAHME JIBM)KEHHH M MEKIIOIYIIApHOE
B3aumojencteue [3, c¢. 22]. CpaBHEHHE TpyNN HECOBEPIICHHOJETHUX H
COBEPILIECHHOJIETHUX IO3BOJISIET OLIEHUTHh CTENEHb 3PEJIOCTH ICUXOMOTOPHBIX
GbyHKIMI, JneXaluXx B OCHOBE TOYHBIX JBHUraTelbHbIX aKTOB. COBpEeMEHHbIE
TpeHAKEPHBIE KOMIUIEKCH JAal0T BO3MOXHOCTh OOBEKTUBU3MPOBATH OOyuYeHHE WU
BBISIBIIATH (PU3MOJIOTHYECKUE TIPEIUKTOPHI yerentHoctu [4, ¢. 178, 5, c. 471].

Heab. M3yunth BO3pacTHbie OCOOCHHOCTH 3aBUCHUMOCTH PE3YyJIbTaTUBHOCTH
CTpeJIbOBl U3 MUCTOJIETa OT (PYHKIMOHAIBHBIX XapaKTEPUCTUK HEPBHOM CHCTEMBI Y
HecoBepieHHoJeTHUX (17 neT) u coBepiieHHoieTHUX (20 JIeT) 310pOBBIX JIHII.



Metoabl ucciaenoBanusi. B uccienoBanuu npuHsiiu ydactue 20 310pOBBIX
I0OPOBOJIBLIEB KEHCKOTO M MY)KCKOTO IOJIa, Pa3AeNEHHBIX Ha JBE TPYMIbI IO
10 yenoBek: HecoBeplieHHONeTHUE 17 ner u coBepuieHHoJeTHHE 20 IeT.
HccnenoBanue COOTBETCTBOBAJIO 3THYECKUM CTaHAAPTaM, BCE YYACTHUKH IMOAIUCAIH
n00poBoJibHOE MHGOPMHUPOBAHHOE coriacue. Vcrmonp30BaH JTa3epHbId TUP Ha Oase
CTPaKOOJLHOTO THCTOJIETa CO CTAaHAAPTHOW MUIIEHBIO W TpuiokeHueMm Safetir.
UcnbiTyeMble BBINOJHSUIM 1O TPU TMONBITKA HA KaXIblii BapuaHT XBaTa (IBYyMs
pyKaMu, JIeBOM, TMpaBod), Kaxkaas ToONbITKa BiIoyana 10 BBICTPENOB.
®dukcupoBanuchk cymma o4koB (R) m Bpems mombiTku (Rt). IIpocras 3putenbHO-
moTtopHasi peakinus (3CMP) ouenuBasiach ¢ moMomiblo  MeToauKH  MoOpo3
(BapuarmonHnast xpoHopedaexkcomerpusi). Onpenensiuch MOTOPHOE BpeMs s
npaBoit (Mr) u nesoit (M) pyku, Bpemsi nuddepenunpoBku aisg npasoit (dTr) u
neBori (dT1) pyku, cpemuue 3HadeHus (Mm, dTm) u uHTErpanbHBIC OKa3aTEIN
HHC: ¢pynkuronanbHbiii ypoBeHb cucteMbl (DY Cm), ycToitunBocth peakiuu (YPm)
U YpOBEHb (PYHKUMOHAIBHBIX BO3MOXHOCTeW (Y®Bm). Ananuz npoBeaéH B
nporpamme StatTech. HopmanbHOCTh pacmpenesieHuss OIEHUBAIACh KPUTEPUEM
[Tamupo-Yunka. i cpaBHEHUs TIpynn NPUMEHSTUCH t-Kpurepui CThIOAEHTA
n U-kputepuit ManHa-Yutau. Paznnuusa cunranucs 3HadnMbIMA 1ipu p<0,05.

PesyabTtarel m ux oOcyxaenme. ~~Ha . mnepBoM »sTane mnpoBepeHa
COMOCTaBUMOCTh rpynn 1o (oHoBbIM xapakreépucTukam [IHC. CpaBHUTENbHBIN
aHaJu3 HE BBISIBUJ CTATUCTUYECKU 3HAUYMMBIX PA3JIUMYUN HU MO OJHOMY W3 AEBATH
noka3zareneid 3CMP. HecMoTpst Ha TEHIEHIIMIO K HECKOJIBKO OOJBIIMM aOCOIIOTHBIM
BEJIMYMHAM Y COBEPIICHHOJETHUX, pa3Ilyus He nocTuriiu 3Hauumoctu: Ml — 320,70
(26,94) mpotus 303,00 (25,10) mc (p=0,146); Mr — 312,70 (28,32) npotus 297,80
(19,85) mc (p=0,190); Mm — 314,00 [303,75; 323,50] mpotuB 306,50 [285,00;
311,00] (p=0,288). UnTerpanpHbic mOKa3aTeIn Takxke He pasznudaiuch: OYCm —
2,43 (0,16) mpotuB 2,54 (0,12) (p=0,130); YPm — 1,20 (0,56) npotus 1,62 (0,61)
(p=0,129); YO®Bm - 2,38 (0,63) nmpotur 2,85 (0,66) (p=0,115). Ilo moka3zarensm
YPm u VY®Bm ormedeHa TeHAeHUMS K Oojiee BBICOKUM 3HAUYEHHSIM Y
HECOBEPILICHHOJIETHUX, ¢ OAHAKO 3HAYUMOCTh He ObUla JOCTUTHYTa. ['pynmsl
OKa3aJIMCh TMOJIHOCTBIO ‘€onocTaBuMbl 1o ¢poHoBoMy ctatycy LIHC, yto mo3Bossier
MHTEPIPETUPOBATH OCIEAYIOUINE PAa3INYUs KaK CIEeICTBHE BO3PACTHOIO (paKTopa.

AHanu3 TOYHOCTH CTPESIbOBI IO CYMME OYKOB B KaXJA0W U3 TPEX MOMBITOK IS
TpEX BapUAHTOB XBaTa HE BBISBHUII 3HAYMMBIX MEXTPYIIOBBIX PA3IUYUi HU B OJHOM
n3BapraHToB. CIIOCOOHOCTh K IMPUIIETMBAHUIO, TOHKOMY MOTOPHOMY KOHTPOJIIO U
YIAEPKAHUIO OpYXHUs HE 3aBUCUT OT BO3pacTHOro mepexojga ot 17 k 20 ropam.
O6e rpymrbpl moKa3aii CXOJIHBIH YPOBEHh TOYHOCTH KaK BEAYIICH, TaK M HEBEAYIICH
PYKO#. DTO TOBOPHUT O TOM, YTO MEXAaHU3Mbl TOYHOI'O BBICTpeNa y 17-I€THUX yXKe
chopmupoBaHbl Ha YpoBHE 20-TETHHX.

Jpyras kapTuHa HaOIIOAANIach NMPU aHAJIN3€ BPEMEHU BBIITOJHEHMS MOTBITOK.
[Ipu xBaTe nByMs pyKamH TpyNMbl HE pa3IMyajuCh, P 3TOM B 00eUX Trpymmax
OTMEUYEH 3HAYUTENbHBIA MEXKKBAPTWIIbHBIA pa3Max, UYTO YyKa3blBaeT HA BBICOKYIO
BapuabeNbHOCTh UHMBUIYAIbHOTO TEMIIA.



HaubGonee BbIpakeHHbIE pa3iuyuus OOHAPYXKEHbl TIPU CTpenabOe JeBOM
(meBemymeit) pykoi. Bpems mepBoii monwiTku (Rtll) y HecoBepieHHOIETHUX OBLIO
MPaKTUYECKHU B J1Ba pa3a Mensie: 15,00 [12,50; 15,00] mpotus 26,00 [17,25; 31,75] c
(p=0,005). ¥V 17-netHux HaOII0/aNach U CYIIECTBEHHO MEHbIIAasi BapuaOEIbHOCTD:
MEXKBapTHJIbHBIN pa3Max cocTaBui 2,5 ¢ npotuB 14,5 ¢ y 20-meTHUX. ITO MOXKET
yKa3bpIBaTh Ha 0oJiee€ OAHOPOJHYIO CTPATErMIO BBINOJHEHWS HENPUBBIYHON 3aJ1ayu.
AHajoru4Has 3aKOHOMEPHOCTh COXpaHuiach st BTopod mombiTku (Rt21): 16,00
[14,00; 16,00] npotus 21,50 [17,50; 26,00] c (p=0,047). Takum 06pazom, 1o ABYM U3
TpEX TIONBITOK TpU XBaT€ JIEBOM pPYKOW HECOBEPUICHHOJETHUE _3HAYUMO
IPEBOCXOIMIIA COBEPIICHHOJETHUX IO CKOPOCTH.

[Ipu cTtpenbbe mpaBoil (Bemylieil) pyKoWl 3HAYMMBbIE pa3JIUyusl BbHIABIIEHBI
TOJIBKO JJ1 (puHaANBHOM TpeTbe nmomnbITky (Rt3r): 15,00 [14,00; 17,25] npotus 21,00
[19,25; 24,25] ¢ (p=0,023). HecoBepileHHOJIETHUE XapaKTEPU3OBAIMCH OoJee
BBICOKMM TEMIIOM UM MEHBIIMM MEKKBAapPTHJIBHBIM Pa3MaxoM, YTO. MOXKET OTPaKaTb
Oojiee  CTaOMJIBHYIO BPEMEHHYIO OpraHu3alyi0 JBUraTelibHOrO akTa Ha
3aBEPILAOIIEM dTaIle.

BoiBoasbl. Ilepexon ot 17 xk 20 rogaM HE CONMPOBOXKIACTCS CYIIECTBEHHBIMU
n3MeHeHusIMU  (poHoBoro (yHkuroHaneHOro cocrosHus IIHC: wunHTErpansHbie
nokazatenu (PYC, YP, YOB), moropHoe Bpemsi @ BpeMsi AUPGHEPEHUUPOBKU IS
00erx pyK CTaTHUCTHYECKH HepaziInyuMbl. He BBIBACHO 3HAYMMBIX BO3PACTHBIX
pa3iauyuuil U MO0 TOYHOCTU MPULEIbHON CTPENIbOBbL — BHE 3aBUCUMOCTH OT THIIA XBaTa
M JTana BbBINOJHEHUS TPYyNIbl JIEMOHCTPHUPOBAIA COIMOCTABHUMBII  YPOBEHb
pe3ynbTaTuBHOCTU. CIIOCOOHOCTh K TQYHOM peanu3aliy MPULIEIbHOTO BhICTpEna K
17 rogam yxe JOCTUTAeT ypOBHS, XapaKTEPHOTo AJisi 00jee CTapllero IOHOMECKOro
Bo3pacrta. [IpuHIMIIMANBPHO WHOM XAapaKTep HOCAT BO3PACTHBIE pa3JIMyus BO
BPEMEHHOM  OpraHu3anuu CTpenbObl. Hawmbonee  BbIpakeHHOE — OTJIMYME
3a(pUKCUPOBAHO B CKOPOCTW: BHIITOJIHEHHS BBICTPEJIOB HEBEAYLIEH JIEBOM PYKOMl — B
MIEPBOM U BTOPOM MOMBITKAX. JOMOTHUTEIBHO 3HAYMMOE PA3INYUE MPOSBUIOCH IS
BeIylLIEeH MpaBOMl pyKW; HO JIMIIb Ha dTane (UHAIBHOW TONbITKU. [lo BpeMeHu
CTpesIbOBbI ¢ XBATOM JBYMS pyKaMu Ipyninbl HE pa3nuyaiuck. Bo3pacTHoii (akTop B
IOHOLIECKOM  HEepHoae oka3zbiBaeT  Au(G(depeHUMpOBaHHOE  BIMAHHME  HA
PE3yIbTAaTUBHOCTH, CTPENBObI: HE 3aTparuBas KOHEYHYIO TOYHOCTb, OH MOJYJHPYET
BPEMEHHYIO . IMHAMHUKY CJIOKHOM 3pHUTEIbHO-MOTOPHOM 3alayd, 4YTO OCOOEHHO
OTUETIUBO MIPOSBIIICTCS NPU BOBJICYEHUU HEBENylled KOoHe4yHOCTH. llosryueHHsble
pe3yiIbTaThl PACHIUPSIOT MPEACTABICHUS O BO3PACTHOW (PU3UOJIOTUN CEHCOMOTOPHOM
AESTeNIbHOCTY M MOTYT HalTHU NpUMEHEHHE B (PU3UOJOTMYECKOM COIMPOBOXKACHUU
TPEHUPOBOYHOI'O MPOLECCA B CTPEJIKOBBIX BUIAX CIIOPTA.
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POJIb JIENITUHA U TPEJIMHA B HEMPOS3HJIOKPUHHOHN
PEI'VJIAIIUA MTMHIEBOILO TIOBEAEHUA
N OHEPTETUYECKOI'OI'OMEOCTA3A

Canmapo6aeBa K. Xi,;"Ganapo6aena K. C.

Tawxenmckuti I'ocyoapemeennsii Meouyunckuti Ynusepcumem
Tawenm, Y36exucman

BBenenne. IlumieBoe.  moBeAeHUE  MPEACTABISET  COOOM  CIIOXKHBIN
(bU3MONOTUYECKUN  TIPOIECE, PETryJUPYEMbI  B3aUMOJCUCTBUEM IIEHTPAIHHOM
HEPBHOW M JOHIAOKPMHHOW CHUCTEM. DBaxHeWmyr poiap B IOAAECPKAHUHU
AHEPreTUYECKOro rOMEOCTa3a  UrpaloT  TUNOTAIAMHUYECKUE CTPYKTYPBHI,
MHTETPUPYIOLIME CUTHAIIBI O COCTOSIHHUM JHEPreTHYECKUX 3alacoB OpraHu3Ma H
(dhopMHUpYIOLKE COOTBETCTBYIOINE W3MEHEHHS amMeTHTa, MUIIEBONM MOTHUBAIMH WU
sHepreTudeckoro odbmena. Cpenu mnepudepUUIECKUX TOPMOHAIBHBIX CHUTHAJIOB
0co0oe 3HAUYEHNE MMEIOT JISTITUH U TPeNIvH, (PYHKIIMOHATIBLHO MPOTHBOMOIOKHBIE TI0
OCHOBHOMY: BJIMSIHAIO Ha THILIEBOE IMOBeAeHUE. JlenTuH, NpeuMylIECTBEHHO
CEKPETUPYEMbIH aJIUNOIUTAaMU, UHPOPMHUPYET IEHTPAIbHYIO HEPBHYIO CHCTEMY O
BEJIMUMHE YPHEPTETUUECKUX 3aMacoOB U CIIOCOOCTBYET CHUKEHUIO TOTPEOJICHUSI TTHIITH,
TOrJla Kak TpeuH, TJIaBHBIM O0pa3oM CHHTE3UPYEMbId KIETKAMH >KEIyKa,
CTUMYJIUPYET YyBCTBO T0JI0JIa U CIIOCOOCTBYET WHHUIIMAIIMU THUILEBOTO MOBEICHUS.
N3ydenune B3aMMOACHCTBUSI 3TUX TOPMOHOB IO3BOJISIET JIYYIIE MOHSIThH MEXaHU3MBI
MOACP)KAaHUSI JHEPIeTUYECKOIO0 PABHOBECHUS] M TPUUYMHBI €TI0 HApYUIEHUS MpU
MeTab0IUYECKUX 3a00JICBaHUSIX.



Heasb. [Ipoananu3npoBaTh COBpEMEHHBIE MPEICTABICHUS O (DU3NOTIOTUYECKOM
pOJM JIENTHHA U TPEJIMHA B HEUPOSHIOKPUHHOW PETYJISIIAA MUIIEBOTO NMOBEACHUA U
SHEPreTUYECKOr0 TOMEOCTa3a, a TAKXKE OXapaKTEPU30BaTh M3MEHEHUS WX JCHUCTBUS
MIPU HAPYIIICHUH SHEPTETUIECKOTO OaaHca U OKUPEHUH.

Metoabl uccienoBanusi. IIpoBenéH aHanu3 COBPEMEHHOW HAy4YHOU
JIATEPATYPbI, NOCBIMIEHHOW MEXaHU3MaM CEKPELIMU U JCUCTBUS JICITUHA U TPEIINHA,
WX B3aUMOJCHUCTBHUIO C TUNOTAJAMHYECKHUMHU ILEHTPAMHU PETYJSIIAHA amleTUuTa, a
TaK)K€ POJIM JAHHBIX TOPMOHOB B TMOJJECPKAaHUM SHEPreTHUYECKOTO TOMEOoCTasa.
IIpu nmoaroroBke paboOTHI UCIOJIB30BAHbI HAYYHBIC MTyOJIMKAIIMK U3 MEXTYHAPOTHBIX
0a3 pganHbIX, Bkiatouas PubMed. OcobOoe BHHUMaHUE YJI€JIEHO HCCACIOBAHUIM
HEUPOIHIOKPUHHBIX MEXAHU3MOB JICHCTBUS JICNITUHA W TpEJIMHA, UX BIMSHUIOCHA
HEUPOHBI TUIIOTAIAMYCa, U U3MEHECHHUSIM TOPMOHAJIBHOMN PETYJISIITANAIIPU QKUPEHUN U
JIPYTUX META0OIMYECKUX HAPYIICHUSX.

Pe3yabrarhl 1 HX 00CyKaeHHe. AHANIN3 JIUTEPATYPHI MOKA3AJL, YTO JENTUH U
TPEJIMH  BBINOJHSAIOT ~ B3aUMOJIONOJHSIOMME  (PYHKUUW B  MOJACP>KaHUN
SHEPreTUYECKOr0  romMeocrasa. JIemTMH  OpeuMyHIECTBEHHO  CEKPETUPYETCA
agumnonuTaMu O€JIoN KUPOBOM TKaHU, a €ro KOHILECHTpalMs CBSI3aHa C O0BEMOM
KUPOBBIX 3aMacoB opraHusma. Takum o00pa3oM, JaHHBIM TOPMOH Y4YacTBYET B
nepegaye B IEHTPAJIbHYIO HEPBHYIO CHUCTEMY HMHQpOpMaIuu O J0JITOCPOYHOM
SHEPreTUYECKOM COCTOSIHUM OpTraHu3Ma.

Peanmuzanust 3¢ddexkToB JgenTHHA TPOMCXOAUT MPEUMYIIECTBEHHO uepes
rUnoTajzaMudeckue cTpykTyphl. Perenitopsl Ob-Rb npencrabiens B gyroodpassom,
MMapaBEHTPUKYJISIPHOM, BCHTPOMEIUAJIBHOM = W JIOPCOMEIMAJIbHOM  siApax
runoTajaMyca M B JlaTepajJbHOM TLHMITOTAaJIaMHUYECKOW 00JIacTH, y4YacTBYIOIIUX B
KOHTPOJIE TTUIIEBOT0 TOBEJCHUS M QHEPTETHUECKOTO OajaHca. AKTHUBAIIUS pelenTopa
Ob-Rb cBs3aHa ¢ BHYTPHUKICTOYHBIM CHTHaJbHBIM KackagoM JAK2/STATS3,
00ecTeYrBaOIIUM PeaTN3alMI0 aHOPEKCUTEHHOTO AEHCTBHS TOPMOHA.

B oTnuuune oT nentuHa, FpeNiiH MPEUMYIIECTBEHHO CUHTE3UPYETCS B HKETYIAKE
W pACCMATPUBACTCS KaK CUTHA KPATKOCPOUHOIO SHEPreTHYECKOrO COCTOSIHUSA.
Ero xoHImeHTpanus B KpOBU MOBBIIIAETCS HEMTOCPEICTBEHHO NEPE] MPUEMOM MUIIHU U
OBICTPO CHIXKAETCSl MOCHE €/1bl, UTO CBS3BIBACT IpeliMH ¢ (OPMUPOBAHHMEM YYBCTBA
rojiojla ¥ uWHHNMauMed numeBoro mnoBeneHusa. Penentopel rpenmna GHSR
OOHApy»XUBAIOTCS,, B TOM 4YHCIIe, B TUMOTAJIAMUYECKUX CTPYKTypax, TJ€ OHHU
Y4acCTBYFOT B PETYJISIIMA HEHPOHAIBHBIX MEXaHU3MOB dHEPIeTHUISCKOro OaiaHca.

BaxXapIM pe3ynbTaToOM aHaNIM3a SBISICTCS IpeACTaBieHHe 0 (yHKIIMOHAIBHOM
B3aMMOJICHCTBUU 3TUX TOPMOHOB: JICITHH IMPEUMYIIECTBEHHO CHUTHAIM3UPYET 00
DHEPIreTHYCCKHUX 3aracax M CIOCOOCTBYET OrpaHUUYEHUIO TOTPEOISHUS MMHIIH, TOTAa
KaK ‘TpeiauH (QOPMHUPYET CHUTHAT DHEPreTUYeCKOro aeduiura U CTUMYJIUPYET
MUIIEBYIO MOTUBaLMIoO. X coBMeCTHOE JAEHCTBUE IIO3BOJISIET COIJIACOBBIBATH
MOTPeOJICHUE UM C TEKYITUMH SHEPTeTUYECKUMU MTOTPEOHOCTSIMU OpTaHU3Ma.

[Ipu oxxupeHuun gaHHAsg cUCTeMa MOXET (DYHKIIMOHUpOBaTh MHaue. HecmoTps
Ha TMOBBIIICHUE YPOBHA JICNTHUHA BCJIEICTBUE YBEJIMYEHUS >KUPOBOM MAacCChl, €ro
AHOPEKCUTECHHOE JICMCTBUE MOXET CHUKATHCS BCIICICTBUE JIENTUHOPE3UCTEHTHOCTH.



OIHOBPEMEHHO Yy JIIOAEH C OXUPEHUEM OTMEYAeTCs CHI)KEHUE KOHLEHTPALMU
IrpPEIUHA, MPUA OSTOM TMOCTHOPAHAUAIBHOE TOJABICHUE €ro CEKPEeUUU MOXKET
IIPOUCXOJUTH C 3aEPKKOU.

Taxkum oOpa3zoM, JIENTHUH U TPEIUH CIEAyeT pacCMaTpUBaTh HE U30JIUPOBAHHO,
a KakK B3aMMOCBSI3AHHBIE KOMIIOHEHTBI CJIOXHOM HEUPOIHAOKPUHHOM CHCTEMBI,
oOecrieunBaroNIei alanTalyio MUILIEBOTO MOBEACHUS U SHEPreTUYECKOro 0OMEHa K
M3MEHEHUSIM SHEPTreTUYECKOTO COCTOSIHHUSI OPTaHU3MA.

BbiBoabl. JIENITUH ¥ T'PEIUH UTPArOT KIOYEBYIO POJIb B HEMPOIHIOKPUHHOMN
PEryJsiiiyd TUIIEBOTO TOBEACHUS M JHEPreTHYECKOT0 ToMeocTasa, oOecreunBast
nepenadyy B IEHTPAJbHYI0 HEPBHYIO cHCTeMYy HHGOpPMAIMK O (COCTOSHUU
HPHEPreTUYECKUX 3alacoB MW TEKYIIUX MOTPEOHOCTAX oOpranusMma. . Jlentux
NPEUMYILECTBEHHO CHUTHAJIU3UPYET O JOJTOCPOUYHOM OOECIEUEHHOCTU "9HEprueil u
CIIOCOOCTBYET CHWXEHHUIO MOTpeOJeHUsl MUIM, TOorJa KaK [PEIrH YYacTBYET B
KpPaTKOCPOYHOW pETyJSilIMM  aNnmneTUTa M CTUMYJIUPYET IMHILIEBYID MOTHUBALHIO.
Hapyuienne 4yBCTBUTENBHOCTH K JIENTHHY U W3MEHEHUE PErYJSIAN TPEIMHOBBIX
CUTHAJIOB MOTYT CHOCOOCTBOBaTh JAMCOamaHCy _MEXIY IIOCTYyIUICHUEM U
pPacXOJOBAHUEM HHEPrUHU, CO3[aBas YCJIOBUS JJISI PA3BUTHUS OXKUPECHUS U JPYTHUX
MeTaboaudyeckux HapyuieHud. Clie1oBaTelibHO, U3yUYEHUE B3aUMOACHCTBUS JICITUHA
Y rpejiMHa UMEET BaXXHOE 3HAYEHUE JIJISI TOHUMaHMS, PU3MOJOTHUYECKUX MEXAaHU3MOB
KOHTPOJIS alllIeTUTA U MaTOT€HEe3a HAPYIICHUI YHEPTETHIECKOTO 0OMEHa.
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MOP®OPYHKINOHAJIBHBIE OCOBEHHOCTHU UBMEHEHUSA
CTPYKTYP IUTA3A TP BTOPUYHOMU I'TAYKOME
B OKCIIEPUMEHTE

Cemak I'. P., Ckauuns1ioBa M. B.

benopycckuii 2cocyoapcmeennvlii meouyunckuil yHugepcumem
Munck, benapyco

BBenenne. BropuyHas riaykoma pa3BuBaeTca Ha (OHE pa3iIMUHBIX. MPUIHUH.
Hanmuume comyTcTByrOlIEH, HEPEAKO CUCTEMHOW, NATOJOTMU. 3HAYUTICIBHO
OTSATOIIAET TEYEHHWE TIJIAYyKOMHOIO  IMpOLEecca, YCWIMBAas . Pa3BHBAIOLIMECS
OCJIO)KHEHHSI CO CTOPOHBI opraHa 3peHus. [Ipu BropuuHO# rinaykome, B OTIAYUE OT
MEPBUYHOM, JI€T€HEpaTUBHBIE MPOLECCHl pa3BUBAIOTCA Ha (OHE XPOHUYECKOIO
MOBBIIIEHUsT ~ BHyTpurjazHoro  gasinenus  (BT), COIPOBOXK/IAIOIIETOCS
BOCHAJINTEIbHBIMU W HIIEMHUYECKMMH TPOIECCAMMU,  YTO CIIOCOOCTBYET Oosee
OBICTPOMY HPOrPECCHUPOBAHUIO JUCTPOYUUECKUX H3MEHEHUH CTPYKTYp IJlaza u
pa3BuTUIO onTudeckor Hedpomnatuu [1]. OgHuM U3 Hambosee pacrnpoCTPaHEHHBIX
BUJIOB BTOPUYHOM TJIAYyKOMBI SIBJISIETCSI CTEPOUIHAS TYIAyKOMa, KOTopasi HabJIto1aeTcs
y MalHEHTOB, JUIMTEIBHO MCHOJB3YIOMMX MITIOKOKOPTUKOCTEPOUIHBIE MTPENapaTsl B
KaueCTBE MECTHOW WM CHUCTEMHOM Tepanuu. Pa3BUTHIO JAHHOTO COCTOSIHHUSA
MOJABEPKEHB  OPTAIBMOJIOTHUECKHE TANMEHTBI, MPOXOJSALIUE  JUIMTEIbHYIO
MPOTUBOBOCTIATIUTENILHYIO ~ TEpANuio . 3a00JICBaHUN TJ1a3, OHKOJOTUYECKHUE U
PEBMATOJIOTUYECKHUE MAITUEHTHI [2, €:.420]. YuuThiBasi MHOTOYUCIECHHOCTh TPYIIIbI
MAlMEHTOB, OXBAaYEHHBIX BTOPHUYHON IJIAYKOMOHM, a TaKXe TSHKECTh TEYEHHUS U
OCJIO)KHEHMSI, TaHHOE 3a00JieBaHKE TPEOyeT pa3pabOTKU HOBBIX METOAMK JICUCHUS,
HAMNpaBJICHHBIX HE TOJIBKQ, HAa HopMmanmu3aiuio BIJ[, HO W Ha axTHUBU3aLMIO
pEreHepaTuBHBIX  MPOLECCOB CTPYKTYp TJla3a, BOCCTAHOBJIEHUE  (PYHKIUI
MOpakXeHHbIX TKaHew [3].

Heab. Co3maTh 3KCHEPUMEHTAIBHYIO MOJEIb BTOPUYHOW  IJIAYKOMBI,
VMHIYLIMPOBAaHHYIO BBEACHUEM JEKCAMETa30Ha.

Metoasl. Mccaenopanus. VccnenoBanue ObUIO NMPOBENEHO B JBa dTama Ha
20 xponukax. moponabl muHIIMIIA. Ha mepBom aTtame Ha 2-yX KpoJuKax Oblia
oTpaboTaHa AKCIIEpUMEHTAJIbHAS MOJIEIIb: oInpenerneHa KpPaTHOCTh
CyOKOHBIOHKTUBAILHOTO (C/K) BBEACHHUSI pacTBOpa JEeKCaMeTa3oHa C €KEIHEBHBIM
(yrpom u BeuepoMm) uzmepenrem BI'Jl nmanbnaropHo u mo MaknakoBy. JIeBblii ria3
ABISICA KOHTPOJIbHBIM, B MPaBblid TJIa3 BBOAWIM C/K B HIKHHMA CBOJ pPacTBOP
nexkcaMmera3zoHa B Ao3upoBke 4 mr/mi — 0,5 ma. OtpaboTka Moen NpoBOANIACH B
teuenne 24 nueit. Ha 25 neHb KpoJMKM OBLIM BBIBEJEHBI M3 DKCIEPUMEHTA IS
npoBeseHus natomopdosoruyeckoro uccinegosanus. Ha BTopoMm srtame B
uccieoBaHle ObUIM BKIIIOUEHBI 18 KPOJMKOB, KOTOPHIM BBOAMWIIA C/K PacTBOP
aexcameTa3zoHa 4 Mr/mi B HIDKHUK cBof 1o 0,5 M1 B 00a rJ1a3a ¢ yCTaHOBJICHHOM Ha
MIEPBOM 3Tare KPaTHOCTHIO B TeUeHUE 24 THEM.



Pe3yabTarsl U ux o0cyxaenne. [Ipu orpaboTke sKCIIEpUMEHTAIBLHON MOIeNTH
ObLTa ompezeNieHa KpaTHOCTh BBEJICHUS PAcTBOpa JeKCaMeTa3oHa sl MOAJIep KaHus
BBICOKOT'O BHYTPHUIJIA3HOTO JTaBJIIEHUS. Y CTAaHOBJIEHO, YTO IIOCJIE BBEJICHMS IIpenapara
BI'Jl B OWBITHBIX TJla3aX CHWXXKAJIOCH 10 WCXOMHBIX WM ONHM3KHX K HOPMaJIbHBIM
3HAYEHHI B TEUCHUE TPEX CYTOK CO JIHS BBeICcHUA. Ha yeTBepThie CYyTKU BBINOJIHSIIN
MOBTOPHOE C/K BBEJIEHUE PACTBOpaA JeKcaMmeTa3oHa B o3upoBke 4 mr/miu — 0,5 mi.
Ha 25 ogpenp Obula mpoBedeHa TMpenBapuTenbHas (¢ukcanus 3a0paHHBIX
MHTPAOINEpPAllMOHHO  TJVIa3HBIX  SI0JIOK M TMOATOTOBKA  NpemaparoB ' s
MOP(OJIOTUYECKOT0 UCCIEAOBAHUS.

[TomyyeHnnsie B Xo/e MNMAaTOMOP(OIOTHYECKOTO HCCIEIOBaHUSL, JaHHbIC
CBUJICTEIBCTBYIOT O Pa3BUTHH AUCTPOMUYECKUX HAPYIICHUH BaXXHBIX CTPYKTYP
IJ1Ia3HOTO sI0JI0Ka: TPaOEKyJIIPHOM CEeTH, CETYATKH, 3PUTEILHOTO HEPBa ¥, POrOBUIIbI.
B onwitHbix ra3zax (OD) BbisiBieHa BbeIpakeHHas okckaBauus o J[3H, uyto
CBUJIETENIbCTBYET O MoBbIieHUU BI'Jl, B oTinune oT koHTpoJsibHBIX Tia3z (OS), rae
skckaBanus JI3H orcyrcrBoBana (puc. 1, 2).
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PucyHnok 2 — /Iuck 3puTeIbHOTO HEPBAa B
Pucynok 1 — JIuck 3puTejIbHOr0 HepBa B NpaBoM ria3sy. BelpameHHas IkCKaBanus
JICBOM IJIa3y. JKCKABAUHUS OTCYTCTBYeT JAUCKA 3pUTENBHOI0 HepBa Ha oHe

IMOBBIIICHHOI'0 BHYTPUIJIA3HOI'O 1aBJICHUS

[lermun TpabexkyyisipHoit cetu B ombITHRIX Tiazax (OD) pacmmpensl 1o
CpaBHEHUIO ¢ WKOHTpoibHBIMH (OS). B ONBITHBIX TJa3aX HapylieH OTTOK
BHYTPHUIIIA3HOK >KUAKOCTH, moBbimieHO BI'Jl, 4To cBUaeTeabCcTBYeT 00 YCHEITHO
co3gaHHOW Mojenu riaaykombl. Oco00Oro BHUMAHHUS 3aClTy’KHBAIOT BBISBICHHBIC
HaTOMOP(}OIAOTHICCKIE U3MEHEHHUS CO CTOPOHBI POTOBHUIIBI: YTOJIIICHUE POTOBHIIBI 32
CHET OTEKa DIUTETUS W CTPOMBI, HAPYIICHHE JIAMUHAPHOCTH CIIOEB W UCTOHUYCHHE
O0oymMmeHoBOI MeMOpaHsI (puc. 3-5).



Pucynok 3 — BHeniHuii BUJ NpaBoro rJjasa PucyHok 4 — BHelnHuii BUJ IPaBoOro riasa
J10 HAa4YaJ1a IKCIePUMEHTa Ha 24 1eHb IKCIIePUMEHTA

Pucynok S — IlepunykiieapHasi BaKkyoJu3anusi pPOrOBUYHOT0 MU TEIHSs

BriBoOJLI:

1. Paspaborana »SKCHEpUMCHTAJbHAs MOJEIb CTEPOUJIHONM BTOPUYHOU
TJIayKOMBI, MOJITBEPKIEHHAS MOJTy4YeHHBIMU naToMop(oIOrHUIeCKUMU
W3MEHEHUSIMHU.

2. [TatoMopdosIOTHsL CTPYKTYD TJ1a3a BBISBHIIA TUCTPO(DHUUSCKIE N3MEHECHHSI HE
TOJIKO 3pUTEILHOFO,. HEPBA, CETUATKHU, TPAOCKYIIPHOU CETH, HO U POTOBHIIBI.

3. [lerenepatuBHbIe U3MEHEHHUS Ha (DOHE BHICOKOTO BHYTPHUIJIA3HOTO J1aBIICHUS
pPa3BUJINCh B/ TEUCHME KOPOTKOTO IMPOMEXYTKa BpeMeHH (24 NHSA IKCHEPHUMEHTA).
OTO MOATBEPAKAAET HEOOXOAMMOCTh paHHEH HOpPMalM3allUd pPEereHepaTUBHBIX
MPOLECCOB CTPYKTYp IJ1a3a NpHU Tepanud BTOPUYHON TIJIAYKOMBI, a HE TOJBKO
canxenus yposus BI'/] [3].
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ONTUMU3IANNA NOAT'OTOBKH HHOCTPAHHBIX
CTYAEHTOB-MEJINKOB HA KA®E/IPE HOPMAJIBHOU
OU3NOJOI'NHU

Crenypo T. JI., 3unuyk B. B.

I'poonenckuti 2cocyoapcmeenHbltl MEOUYUHCKULL YHUBEPCUMEm
I'poono, bernapyco

B cucreme JOKIMHMYECKOW  TOJATOTOBKA  MEIUIIMHCKOTO | PO
dbyHIaMeHTalbHOE MECTO 3aHUMaeT HopMmanbHas ¢usnonorus. OFHaKO. MpoIEece
OCBOCHMSI HOPMaJIbHOW (DU3UOJIOTUM WHOCTPAHHBIMU YYAIIMMHUCS . COIPSDKCH C
KOMIUIEKCOM crenuduyeckux OaprepoB [1]. Kak mokas3biBaeT OMbIT, \HA BTOPOM
Kypce y CTYIEHTOB MpPOAOJDKAIOTCA TINyOOKME aJanTallMOHHBIE NEPEeCTPOHKU K
KyJbTypHO H akKaJeMHU4yecKod cpene. JlomoJHUTENbHBIMA,, CyIIECTBEHHBIMU
(dakTopaMy, KOTOpbIE NPHUXOJUTCS YUYUTHIBATH B 00pa30BaTEIbHOM IpoIlecce,
ABIIIIOTCS  SI3bIKOBOM  Oapbep, crenupurka HaUMOHAIBHBIX . 00pa30BaTEIbHbBIX
CTpaTeruii, pazauuus B 0a30BOIl JOBY30BCKOM MOArotoBKe. OcBOeHUE (PU3MOIOTUU
MPEABSBISIET CBOM TPEOOBaHUS K KOTHUTHBHBIM PECypcaM CTYJIEHTOB: IIyOOKOMY
AHATUTHYECKOMY MOHUMAHHIO, PA3BUTOMY a0CTPAKTHOMY MBIIIJIEHUIO, CIIOCOOHOCTH
OCBauBaTh MPAKTUYECKUE HABBIKM, YMEHHUIO HE TOJbKO BOCIPOU3BOJIUTH, HO U
MIPUMEHSTH 3HAHUS.

Koncremmsimuss mepedncineHHbx/ (AKTOPOB Ha BTOPOM Kypce CO3/aeT
CYILIECTBEHHOE ICUXO3MOLMOHAIBHOE JABJCHUE Ha OOYyYarolUXCs, YTO MOMKET
HEraTUBHO CKa3bIBaThCSl HA KAayeCTBE MX MOATOTOBKU. B CBS3M C 3THM BO3HHUKAET
ocTpasi HeOOXOJUMOCTh HAYYHOI'O OCMbBICIICHUS, CUCTEMATU3AIlM U MOJAECpPHU3ALUN
KaKk y4eOHO-METOAMYECKUX IOAXOJ0B, TaK MU CHCTEMbl BOCHHUTATEIHHOTO
COTIPOBOXACHUS NHOCTPAHHBIX CTYACHTOB JJIsl YCIIEITHOTO OCBOCHUS (DU3HOIOTHH.

3a roasl paboThel'Ha Kadeape ['poiHEHCKOro ToCy1apCTBEHHOTO MEAULIMHCKOTO
YHUBEPCUTETAa C MHOCTPAHHBIMU CTYACHTAMHU MEJaroru4eCKMM KOJUIEKTHUBOM ObLI
HAKOILJIEH JOCTATOYHBIA OMNBIT JI OCO3HAHHWA M TPEOJOJICHUS OINUCAHHBIX
MPOTUBOPEUMA M TpyJiHOCTEN. PaboTy ¢ MHOCTpaHHBIMHU CTyJAEHTaMH Ha Kadeape
Hauanu ¢ 1993 Trona, u mepBeie rojpl 00ydeHUE ObLIO OPraHM30BAHO HA PYCCKOM
a3pike. €2003 rona npenogaBaHue MHOCTPAHHBIM CTYAEHTAM CTaJIO MTPOBOJIUTHCSA HA
AQHIMIMKACKOM = SI3bIKE, 4YTO MOTpeOoBaio OT MNpodheccopcKO-NIPenogaBaTeabCKOro
cocTaBa pa3padOTKM HOBOrO y4eOHO-METOJIMYECKOro 0OecreyeHus, MOBBIILIECHUS
A3BIKOBON KBaNM(PUKAIUU, AIANITALUNA JTUYHBIX KOMMYHUKATUBHBIX CTPATETUH.

[TepBoe aBTOpCKOE ydeOHOE MocoOue Ha aHTJIMMCKOM SI3BIKE MO (PU3UOIOTHH
JUISL  CTYJIEHTOB (haKkylnbTeTa HMHOCTpaHHBIX ydamuxcs (PUY) Obuio HammcaHo
kouiektuBoM  kKadenpsl  (banbaryn O. A., OpexoB C.JI., Tmyrkun C.B.,
Emenpsaunk 0. M.) nox penakuueit 3unuyka B. B. B 2018 roay. I[locnenyromee
uznanue (2020 r.) BHIILIO B BUIE YUeOHUKA, MPETEPIIETIO CYIIECTBEHHbIE N3MEHEHUS
u nononHenus. O6a w3nanus monyuwinn rpud MunucrepctBa obpazoanusi Pb u



ObLTM PEKOMEHJOBaHbl [JIsi OOy4YeHUs CTyAEeHTOB MeaunMHckux BY3oB Ha
aHTJIMKACKOM si3blKe. B Onwmokailliee Bpems IJIaHUPYETCS HOBBIA BapHaHT y4yeOHUKA,
KOTOpBI WHTETpUpOBal (PyHIaMEHTANbHBIE KIACCHUYECKHE IMPEACTaBICHUS C
pe3yiabTaTaMu NEPENOBBIX COBPEMEHHBIX UCCIEIOBAHUNA B 00JACTH (DU3UOJIOTHH, YTO
KPUTUYECKH BaXXHO Uil (OPMUPOBAHHUS y CTYAEHTOB aKTyaJbHOIO HAay4YHOTO
MHUPOBO33PEHUS.

C 2012 ronma cryaeHtaM ObUT TPEIOKEH MPAKTUKYM Ha AHTJIMACKOM SI3bIKE
nox aBTopctBoM banbaryna O. A., 3unuyka B. B. /lanHoe nocoOue nepen3naBaioch
nBaxapl ¢ gomnosiHeHUsiMA B 2017 u 2019 rr. IIpakTUKyM COIEpPXKUT HE TOIBKO
BOIIPOCHI /ISl OATOTOBKH U CIMHUCKU MPOGUIBLHON JUTEpaTyphl, HO U Pa3BepHYThIC
OMOpHBbIE TrpadUyYEcKUe CXEMbl, TaOJUIbl, PUCYHKH, OIMKCATEIIbHYIO . YaCTh
71a60paTOPHBIX paboT, OJIOK ISl ONUCAHUS TOTYUYEHHBIX Pe3yJIbTaTOB U 0dOpMIICHUS
BbIBO/IOB. [lof00Has cTpykTypa HaleneHa Ha oOJieryeHue MoArOTOBKU CTYJACHTOB K
3aHATHIO, CUCTEMATU3AIMI0 U NPUMEHEHHE MOJYyYEHHBIX TEOPETUUYECKUX 3HAHMM.
BelnonHenne 1a0opaTOpHBIX padOT C KCIOIb30BAHUEM MPAKTHKyMa CIOCOOCTBYET
MO3TaHOMY (POPMUpPOBAHHIO y OOy4YarOMIMXCSd KOMIETCHUMHN cOopa, aHamu3a
MEPBUYHBIX JAHHBIX C MOCIEAYIOIHUM (POPMYIHUPOBAHNEM BBIBOAOB.

Jlnst noBeIieHus 3P(HEKTUBHOCTH OOyUYEHUS! CTYACHTOB Ha Kadeape aKTUBHO
npoBoauTcs  1udpoBu3alnMsg  00pa3oBaTeNbHOrO . mpouecca [2]. Bueapenue
AIEKTPOHHOTO ydeOHO-MeToauueckoro komiuiekca (IYMK) nns crynentoB OUY
MO3BOJIUJIO OPraHU30BaTh Ipoliecc B Oojee HMHTEPAKTUBHON (opme, ¢ JErkuMm u
rMOKMM JOCTyHOM K OOydaloliuM M JIEKHUOHHBIM MaTepuayiaM, OOJEerduwyio Hu
paciiipuiio BO3MOXKHOCTH Ui OOyd€HHUS M KOHTpOJII 3HAHUU CTYJIEHTOB dYepes
IIPUMEHEHUE TECTOBBIX 3aJaHui. . JUJiL JIOATOTOBKM K TECTOBBIM 3aJaHUSIM
KOJUIEKTUBOM Kadenpsl ObLIM M3AaHBI TECTOBbIC 3aaHus Mo qucuuminHe B 2013 u
2017 rr. bnarogmapsi CTPYKTYpPUPOBAHHOCTH U TIOCTOSHHOW JIOCTYMHOCTH Ha
mwiarpopme Moodle BozmokHOCTH DOMVYK mHOMOIIM  COXpPAaHHUTh KadeCTBO
oOpazoBanus B nepuoA manaemun COVID-19.

JlonomHUTENbHBIM, CTUMYJIOM aKaJeMUYECKOrO0 pOCTa CTYJIECHTOB SIBISIETCS
exerogHas npeametrHas = Onumnuaga 1o HopMaigbHOM  ¢usuonoruu. OHa
OpPUEHTUpPOBaHA (Ha WIYOOKOE OCBOEHHE TECTOBBIX 3ajaHuil. «KoMmIbrOTEpHBI
MapadoH» CTHUMYIUPYET IyX 3J0pPOBOM akaJeMHUYeCKOM KOHKYPEHLHWH, IMO3BOJISA
TaJaHTJIIMBBIM MHOCTPAHHBIM CTYJE€HTaM peaju30BaTh CBOM WHTEIUIEKTYaJbHBIN
NOTEHUKAT U NOJIyUYUTh IpedepeHIun s claul dK3aMeHa.

OueHka KOMIIETEHIMII WHOCTpPaHHBIX CTYJIEHTOB Ha KadelIpe CTpPOUTCS Ha
IPUHIIUIIAX MHOTOBEKTOPHOCTH W THOKOCTU. TpaauuuoHHbIE (QOPMBI KOHTPOJIS
(cTaHmapTU3MPOBAHHOE KOMITBIOTEPHOE TECTUPOBAHUE, CTPYKTYPUPOBAHHBIN YCTHBIN
Y MHCbMEHHBIN OMPOC) TAPMOHUYHO COYETAOTCS C MHTEPAKTUBHBIMU METOJIUKAMM,
MAHEJIbHBIMU JTUCKYCCHSIMHM, IIO3BOJSIIOIIMMHM OLEHUTh HABBIKA KIWHUYECKOIO
MBIIUICHUS U METUIIMHCKOW apryMEHTalIUH.

C uenbto ynepkaHusi y4yeOHOW MOTHBAllMM W BOBJICUEHHUS HWHOCTPAHHBIX
yYalllUXCsi B HAY4YHO-OOpa3oBaTENbHYIO Cpely Ha Kadelpe aKTUBHO BHEIPSIOTCS
MHTEpaKTUBHbIE IU(POBBIE PECYpPChl, HANPUMEP, MCHOJIb30BAHUE IUIAT(HOPMBI



Menti.com, u snemeHThl reiiMudukanuu. @OrarMaHCKUM TPOCKTOM B JIaHHOM
HampaBieHUH BeicTynaeT «®usmo Jlura» — mo3HaBaTeNnbHO-UTpOBas (opma
oOyuyeHHsl, B OpraHu3aly KOTOPOW NPUHUMAIOT Y4YacTHE CTYJECHTBl TIOJ
PYKOBOJICTBOM mpernoaaBaTeneii. D((PEeKTUBHOCTh oOmbITa MpoBeAcHUs «Du3no
Jlurm» NposABISIETCS B Pa3IMYHBIX aCMEKTaxX: BO3pacTaeT TIiyOMHA MOHUMAHMS
CIIOXKHBIX (M3HOJOTUYECKUX MEXAHM3MOB 32 CUET WX JEKOHCTPYKIIMH B WUTPOBOU
dbopme, aKTHBUBHUPYIOTCS BHYTPEHHHE MOTHBAIMOHHBIC CTUMYJBI OOYYarOIIHXCS,
YCHEIIHOE Yy4yacTUe B MpoeKkTe O0O0ecreuynBaeT CTYJIEHTaM aKaJleMUYECKHe
npeepeHIry Py MPOXO0XKIECHUN MTPOMEKYTOUHON U UTOTOBOM aTTECTalIUU,

Baxnyto poib B mpodecCHOHATbHOM  CTaHOBJIEHUH MPOQECCOPCKO-
NPernoaBaTeILCKOro COCTaBa, pabOTAIOIIEro ¢ MHOCTPAHHBIMU CTYJIEHTAMU, UTPAET
BO3MOXHOCTh MEXKIYHApOAHOro corpyanuuecta. Hamm gouentsl banbdaryn O. A.,
Crenypo T.JI. peryiasipHO NPUHUMAIOT Y4YacTHE B aAHIJIOS3BIYHOM POCCHUICKO-
Kwuralickom cumnosuyme, KOH(MEpPEHIMSIX, OPraHu3aTOPOM KOTOPHIX BBICTYMAET
Boponexckuii MeIUIITHCKUN YHUBEPCUTET. Kadempa ITOJIJIEPKUBAECT
COTPYIHUYECTBO C EpEBaHCKUM yHUBEPCUTETOM _TPANAMIMOHHOW MEIUIMHBI,
€XKEroJIH0 MPOBOJII 00Opa3oBaTeIbHBIE CEMHHAphl HA AHTJIUNUCKOM SI3BIKE. YUacTHe
CTYZECHTOB B TAKUX MEPONMPUATHUSAX MO3BOJISIET UM HE TOJIBKO IMOJTYYHUTh U 3aKPETUTh
TEOPETUYECKUE 3HAHUS, HO U CYIIECTBEHHO PacHIMPUTL TOPU30HTHI CBOCH OyIymieit
npoheCCUOHAIBHOM ~ JIEATENIbHOCTH,  TMOCPEACTBOM.  OCBOCHHUSI  TEPEIOBBIX
MEXIUCUUIUIMHAPHBIX  NOAXOJ0B, HHTErpallid = B MEXIYHApOJHOE HayyHOE
COOOIIECTBO, PA3BUTHE MEXKKYJIBTYPHOU KOMIIETEHTHOCTH.

O¢ddexTuBHas TOATOTOBKA OyAYIINX CHEIHUAIUCTOB 3IPABOOXPAHCHHS HE
OTpaHUYMBACTCS TpaHCHsAMEd (GyHIAMEHTAIBHBIX MEIUIIMHCKUX 3HAaHUW, HO
Tpedyer KOMIIJIEKCHOT'O e JarOru4eCcKoro COIIPOBOXICHUS JIMYHOCTH.
BocrnurarensHblil poliece Ha Kadeape HOpMaabHOU (U3HOJOTUU PEaTU3yeTCsl Kak
HENpPEpPbIBHAS,, MHOTOBEKTOPHASL, CHUCTEMa, WHTErPUPYIOLIAsl  AKaJEMUYECKHUE
TpeOOBaHUSI C I[IEHHOCTHO=OPHUEHTHUPOBAHHON  COLMANIM3alMel  HHOCTPAHHBIX
yyaluxcs.

BaxxHelmM BEKTOPOM 00pa30BaTENIbHOW CTpaTeruu Kadeapbl HOpMaIbHOM
(dbuznonorun SBASETCS ‘TOJATOTOBKA HAYYHBIX M HAy4YHO-TIEAArOru4ecKuX KajpoB
BbICIICH KBajM(UKALMM B paMKax Maructparyphl. [lokazaTeabHbIM pe3yJIbTaTOM
MEXIYHApOMHON :00pa30BaTEIbHOM WHTETPAllMA B TEKYIIEM aKaJIeMHYECKOM TOMIY
CcTajla yCHENIHAas MOATOTOBKA IIATH MaructpantoB u3 Kwuraiickon Haponnon
PecmyOmuku' (KHP), 3aBepmmBmux Kypc yIUIyOJIEHHOTO TEOPETHUYECKOTO W
OKCIIEPUMEHTAIBLHOTO OOydeHus. KitoueBbIM 3BEHOM MPAKTUUECKOW IMOATOTOBKU
MarucCTPaHTOB  BBICTYNMJIA  HAy4YHO-HCCIIENOBATENIbCKAsl  MPOU3BOJCTBEHHAs
MpaKTWKa, TMOJATOTOBKA MAarucTepckoil paboTel. B cucreme HempepbIBHOTO
PO eCCUOHATTEHOTO oOpa3oBaHUs Marucrparypa BBITIOJIHSIET poib
BEpUPUKAITMOHHOTO dTara, MO3BOJISIONIET0 MOJIOOMY CHEUUAIUCTY YTBEPIUTHCS B
MPaBWJIBHOCTH TPO(PECCHOHATLHOTO BbIOOpa U OOBEKTUBHO OICGHUTH CTEICHb
cOOCTBEHHOM HAy4YHO-TEOPETUUYECKOU IIOATOTOBKH. Ycnemnas 3almra
MarucTepCcKux nauccepraumii ucciegoBaremsimu ru3 KHP noarBepauia BBICOKYIO



3¢ (PEeKTUBHOCTh peanu3yeMbIX Ha Kadeape METOIUYECKHUX TMOJXO0JI0B, CHHEPTHUIO
byHIaMEHTAIBPHON HAYKH U TIEJaTOTHYECKOTO MaCTEPCTRA.

B mpouecce ocCBOEHHSI WHOCTPAHHBIMH CTYAEHTAMM M MAaruCTpaHTaMH
mucrutuinHbl «HopMmansHas ¢usnonorus» Ha Hameld kadeape KIoueBbIM BEKTOPOM
MPENOIABAHNUSI CTAHOBUTCS HE MPOCTO TPAHCISALMS 3HAHHWM, a BBICTPAUBAHUE
aIanTUBHOM, MU(PPOBU3UPOBAHHON U JIMYHOCTHO OPUCHTUPOBAHHOW TUIAKTHUYECKON
CHUCTEMBI. HNurerpanus MHTEPAKTUBHBIX dbopmaros, MEXKIYHAPOIHOTO
COTPYJHHYECTBA W  HAYYHO-UCCIEAOBATEIbCKOW  NIEATEIIBHOCTH  IO3BOJISET
s¢dextuBHO  (HOPMHPOBATH  YCTOWYUBBIE TEOPETUYECKUE U  MPaKTUYECKUE
KOMITETEHIIUH Y OYyAyIIUX Bpadeu.
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CHUXEHME KOPTUKAJBHOWKOTEPEHTHOCTH
KAK BUOMAPKEP AGTEIWU U YCTAJIOCTH:
JTN®PEPEHUUAJBHBIN AHAJIN3
YACTOTHO-MTPOCTPAHGIBEHHBIX MATTEPHOB J2T
YV CBYIIEHTOK

Crenypo | TWJI., Aresio A. A., ITaubko M. C.

I'poonenckuti 20cyoapcmeerHblll MEOUYUHCKULL YHUBEPCUMEm
I'poono, berapyco

Beenenue. CoBpeMEHHOE BBHICIIEE MEAUIIMHCKOE OOpa30oBaHUE MPEAbSIBISET
BBICOKHE "IpEOOBaHMS K KOTHUTHBHBIM M TICHXOOMOIIMOHAIBHBIM pecypcam
cTynmeHToB. Ha mepBbix romax oOyueHUs WX HEpBHas CHCTEMa, B CHUJIYy BO3PACTHBIX
O0COOEHHOCTEH, erle He JOCTUIIIA TIOJIHON CTPYKTYPHO-(DYHKIIMOHAIBEHON 3PEIOCTH.
[TosTOMY B yCHOBUSIX  HMHTEHCHBHOTO  y4eOHOrOo  Tpoliecca,  BBICOKOU
MHQOPMAITMOHHON HAarpy3Kd W XPOHMYECKOTO JeduIiiuTa BPEMEHH HEPEIKO
pa3BUBAIOTCS JIe3aJaNTallMOHHbIE COCTOSIHUS, NPUBOASIINE K CYOKIMHUYECKUM
JIETIPECCUBHBIM COCTOSIHUSIM, TPEBOXKHBIM PacCTPOMCTBAM, aCTCHUH, XPOHUUYECKOM
YCTAJIOCTH U JIPYTUM CEPbE3HBIM NCUXUYECKUM paccTpoicTtBam [1, 2]. PesynbraTh
MeTa-aHAJIN30B MMOKA3bIBAIOT, YTO MCUXOJIOTMYECKOE 3/J0POBbE CTYAEHTOB OCOOEHHO
ycyryomnocs nociie naaaemun COVID-19 [3]. HecMoTps Ha mmpokoe IpUMEHEHHUE



331" B vccne0BaHUSX SMOLMOHATBHBIX PACCTPOICTB M KOTHUTUBHBIX MPOLIECCOB, HA
CETOAHSIIHUN JeHb OTCYTCTBYET CHCTEMAaTHYECKOE, CPaBHUTEIBHOE HCCIIEI0BaHUE
D3OI -KoppenaToB NCUXOPU3NOIOTUUECKUX COCTOSHUN B CTYICHYECKON MOIYJISIIIHH.

Heab. IIpoBecTn CpaBHUTENBHBIM aAHANNA3 IIOKA3aTelNed BHYTPU- U
MEXITOJIYIIIApHON KorepeHTHOCTH (hoHOBOM DI, 3aperucTprupOBaHHON B COCTOSTHAH
MACCUBHOTO OOJPCTBOBAHMS (ABUTATEIbHBIA TOKOM, 3aKpBIThIE IJ1a3a), C IEIbI0
BBISIBJICHUSA audepeHInaTbHbIX HENPO(U3HOTOTTIECKIX MapKepoB,
ACCOIIMMPOBAHHBIX C YPOBHEM YCTAJIOCTU U ACTEHUU B BHIOOPKE CTYACHTOK-MEINKOB.

Mertoasb! uccienoBanus. B uccienoBanuu npuHsUM ydactue 42 CLyJCHTKH,
BTOPOTO Kypca, cpeanero Bospacta 18,5 jer, uz vux COVID-19 nepebonenn 26
yenoBek. Peructpanus u ananus snekrposHuedanorpamMmmsl (3317) ocylecTBISIACH
1o OOLIEIPUHATON METOJIUKE C MOMOIIBI0 KOMIIBIOTEPHOTO 3JIeKTpodHIedanorpada-
peructparopa («Huedanan-231'P-19/26», HKIID «Memukom™ MTy, P®). s
o0paboTku  cmekTpoB IOl HCMONB30BAIOCH  MPOTPAMMHOE  OOECIEUYCHUE
«Ouuedanan» (HKII® «Megukom MTH»). O3I-nor€Huyamgsl  OTBOIUIN
MOHONOJSIpHO OT (poHTabHOrO JeBo- (F3) wu mpaBonoiaymapHoro (F4),
neHTpaiabHoro JeBo- (C3) u mpaBononymapraoro (C4), mapueranbHoro jieBo- (P3)
npasonogyuapHoro (P4), okuunuransHoro jeBo- (O1) m.npaBonoinymapuoro (O2)
JIOKYCOB, HAJIOKEHHBIX B COOTBETCTBHM C MeXKAyHapoaHou cucrtemon «10-20».
B kauectBe pedepeHTHBIX JIIEKTPOIOB K OTBEACHWSIM B KaXIAOM IOJIYyIIaApUU
HCIOJIb30BAJIM  3JIEKTPOJbl, PACIOJNOKEHHbIE 'Ha W MOYKax ymed. HelTpanpHbiii
(«3a3emutsromMiA» ) ANIEKTpo pacnosarayiu ByJiokyce Cz. YactoTel cpe3a GuiabTpoB
BBICOKMX M HU3KHUX 4acTOT cocTaBisuiy/ coorBeTcTBeHHO 0,5 u 70 ['. Peructpanuto
OO0 mpoBoAMIM HpU 3aKPBITHIX _IJIA3aX . B COCTOSHUU JBUTATEIBHOTO IOKOSI.
[TpoaomKUTENPHOCTD KaXKAON 3alicu cocTaBisuia 60 CeKyH[, aHaIu3y MoABEeprayics
yuactok O3 mpomomxurenpbHocThio 30 cexkyna. B cocrae OO
¢ hepeHIUPOBAUCH CIEAYIONIAE JAUANa30Hbl U TMOAIUANa30Hbl: JAeNbTa |-puTMm
(0,5-2 T'm), nenpra 2-puzm (2-4 I'm), Tera-put™m (4-8 '), anbda-purm (8-13 I'm),
oeral-putwm (13-24 ') u Oera 2- put™m (24-35 I'm).

Onpenenenue © YpOBHA  yCTaJOCTH  TpoBoauiaum 1o  mkaime  FAS
(Fatigue Assessment Scale). Hanuuue acTEeHHYECKOTO PACCTPOMCTBA OIEHUBAIOCH
1o CyObeKTUBHOW \ l1Kane oueHku acteHuu (Multidimensional Fatigue Inventory,
MFI-20).

CratucTuueckyro 00pabdOTKYy pe3yslbTaToOB BBINOJHSIM C HCIOJb30BaHUEM
nporpammbl Statistica 10.0. OreHKy COOTBETCTBHSI HOPMAaJbHOMY paclpeieCHUI0
napametrpoB OO, mokazareneil ycCTaJOCTHU W aCTEHUHM NIPOBOAMIU C TOMOIIBIO
kputepusa [anupo-Yunka. [ng aHanmsza  KOPPEISLMOHHOM  3aBUCUMOCTH
nokazareneid korepeHTHoctd OOl ¢ mapamerpamm mikan FAS u MFI-20
UCTIONTb30BaM KpuTepuit CrimpmaHa. 3HaYUMbIM TIPUHUMAJICS YPOBEHb KOPPEISAIUU
ipu p<0,05.

PesyabTaThl M uX 00Cy:KIeHHe. B rpymnme CTyIeHTOK, BKIIOYCHHBIX B
uccieoBaHue, ObUI  OOHApy)XeH JOCTaTOYHO OonbIIoON pa3dpoc mokaszaresns
yCTaJIOCTH, OlleHeHHOH 110 mkayie FAS. MeauanHoe 3HaueHUEe JAHHOTO TOKa3aTes B



rpynmne coctaBuia 23,5 Gamia npu pa3zdpoce OT MUHMMAJIbHOIO 3HadeHus 15 1o
MakcuManbHOTO — 39 6amioB. B cpegHem o BRIOOpKE OKa3aJiCs MOBBIIICHHBIM CPEIH
CTY/JICHTOK M MOKa3aTelib aCTEHWHM: MEIUAHHOE 3HAYCHHE CYMMAapHOTO IOKa3aTels
mkanel MFI-20 cocraBuiio 52 Oamna, mpu MUHHUMaJIbHOM — 24, © MaKCUMAJIBHOM —
82 Gamna.

O1eHKa accoMaIii YpOBHS yCTAIOCTU U KO3 PUITMEHTa KOorepeHTHOCTH DI
MoKa3ajia, 4ro Ooyiee BBICOKME MoOKa3zarenu Mmkaiel FAS koppenupoBamu ¢
MOHIKEHHEM KO3 UIIMEHTa KOTE€PEHTHOCTH MEXKIOMYIIAPHON CHUHXPOHHU3AIUU B
nuariazoHe jaenbta-1 putma mexay C3-F4, C3-C4, C3-P4 u C3-O2 obGuactiamu.
Taxxe ObUIO BBISIBICHO, YTO YpPOBEHb CHHXpPOHU3AlMM B JienbTa-1 guamazoHe C3
JIOKyca CO BCEMH HCCJIEIOBAHHBIMU OOJACTAMU KOHBEKCUTAJIHLHON MOBEPXHOCTH
MO3ra 00paTHO KOPPEIUPYET C YPOBHEM YCTAIOCTH.

Bhicokuii ypoBeHb acTeHHH (CyMMapHbId moka3atens mkaiel MFI-20)
OKa3aJICi CBSI3aHHBIM C HU3KUM KO3((PHUIIMEHTOM KOT€peHTHOCTH Ha JenbTa-1
gactotre Mexay Jokycamu C3-O2 m nokyca Ol co BcemMu oQmacTsIMH, HA JEIbTa-2
yactore — Mexay P4-0O2, P3-O1 orBenenusiMu. B oTinnume oT yCcTajlocTH, MOKA3aTEelb
aCTEHUM TakXKe HMEJ OTPULATEIbHYI0 KOppemsiuio €. KodhpuuueHTom
KOTE€PEHTHOCTH Ha yacToTax Oera-1 u -2 mexay P3-O1, P4-O1 obnactsamu, TOJIBKO
Ha dactoTe Oera-2 — Mexay Ol co Bcem: (oOmactsmu. JIOMOTHUTENBHO K
OMMCAHHBIM, KOA()PUIMEHTHl KOT€PEHTHOCTH HA 4acToTax TeTa U ayib(a JIOKYCOB
P3-O1 Takxke oOTpUUATENBbHO KOPPEIMPOBAINA, C. ypOBHEM acTeHuH. B 1enom
CHUKEHUE KOA(D(UIIMEHTOB KOTEPEHTHOCTH, Ha »YCPEIHEHHOM YacTOTE JOKYCOB
F4-C3, P3-0O1, P4-O1 u Ol co BcemM# OTBEOEHHSIMU OBLIO CBS3aHO C BBICOKHM
3HaUYEHHEM CyMMapHOTro nokaszarens mkaiapl MFI-20.

KoppensiunoHHbIi aHanu3 BeISBUIL IOCTOBEPHBIE OTPULIATEIBHBIE CBSI3U MEK]TY
BBIPAKEHHOCTBbIO ACTEHHYECKOrO CHHJpPOMA U YCTaJOCTH, C OJHOW CTOPOHBI, U
nokKazaTessiMi  (DYHKIMOHAJIBbHOUM  MEXIIONYWIapHOW M BHYTPHUIIOIYIIAPHOM
KorepeHTtHoctd JI3I', c. IPpyrol CTOPOHBI, YTO CBUICTEIBCTBYET O CHUKCHUU
WHTETPATUBHOM aKTUBHOCTH KOpbI OOJBIIMX MOJyIIapuil MpU HapaCTaHUU
MICUXO0AMOIMOHATLHOTO UCTOIIECHUS.

VYcraHoBiIgHO, YTO BBICOKMH ypoBeHb YycTtasoctu (o 1mkaine FAS)
aCCOIMMPOBAH'C 0CJIA0ICHINEM KOTEPEHTHBIX CBSI3eH MPEUMYIIIECTBEHHO B ME/IJICHHO-
BOJTHOBOM ieNibTa-1 nuama3zone, mpuuéM HauOojiee YyBCTBUTEIBHBIM MAapKEpPOM
SIBJISICTCS CHUYKEHUE CHMHXPOHM3AIIMU JICBOW IleHTpanbHON obnactu (Jiokyc C3) co
BCEMU MCCIIEAOBAHHBIMU JIOKYCAMH IIPABOTO MOIYIIAPHUS.

B otnuume ot ycranoctu, acteHus (mo mkame MFI-20) xapakrepusyercs
Oojice pa3HOOOPA3HBIMU TMPOCTPAHCTBEHHBIMH W YAaCTOTHBIMU HApYUICHUSMU
MEKPErMOHAIBLHOTO B3auMozeicTBus. [lomumo nenpTa-guanasoHa, JJsi aCTEHUU
BBISIBIICHBI 3HAYMMbIC OTpPHUIIATEIbHBIE KOppesaiuuu B 6eta-1, O6era-2, Teta- u anbda-
Jyaria3oHax, 4To MOXKET OTpa)kaTh BOBJICUCHHME HE TOJBKO IITyOOKHUX PEryJsITOPHBIX
MPOIIECCOB, HO U KOPTUKAJIBHBIX MEXaHU3MOB 00pabOTKH MH(POPMALIUU, CBSI3aHHBIX C
nojiep>kaHueM OOJpCTBOBaHUA M BHUMaHUS. (OcoOyr0 poJib UrpaloT HICU- U
KOHTpaJjlaTepajbHble 3aThlIouHO-TeMeHHbIe obsactu (P3-O1, P4-O1 u Ol co Bcemu



JIOKyCaMH), CHM)KEHUE KOT€PEHTHOCTU KOTOPBIX HamOOJEe TECHO COMPSIKEHO C
BBIPA)KEHHOCTHIO ACTEHUYECKOW CUMIITOMATUKH.

BbiBoabl. TakuM 00pa3oM, MOTy4YEHHBIE JaHHBIE MO3BOJSIOT paccMaTpUBaTh
CHIDKEeHHE K0d()(PUIIMEHTOB KOTepeHTHOCTH, 0c0OeHHO B Jokycax C3, P3-O1, P4-O1
u Ol, B kadecTBe HEUPOPHU3MOIOTUYECKUX KOPPEIATOB ACTEHUH U YCTAJIOCTH.
[Ipu 5TOM acTeHus cOMpoBOXKAaeTcs Oosee TPyOBIMH U MOJUMOAATBHBIMU
(OXBaThIBAOIIMMH I[IUPOKUN YACTOTHBIM CIEKTP) HAPYLIEHUSAMH KOPTHUKAIbHOU
CUHXPOHM3ALlMM 1O CPAaBHEHHUIO C MH30JMPOBAHHOW YCTaJOCThIO, UYTO MOXKET
yKa3bIBaTh Ha Kauye€CTBEHHBIE pa3/inyMsl B HEUPOJMHAMUYECKMX MEXAHU3Max ITHX
COCTOSIHMI. BbIABIIEHHBIE MNaTTEpPHBI MOTYT OBITH MHCIIOJIB30BAHBl B\ Kau€CTBE
OOBEKTHUBHBIX JJICKTPODU3NOIOTHUECKUX OHOMapKepoB i auddepeHIHaIbHOMN
JUArHOCTUKH U OLIEHKH TSKECTU aCTEHUYECKOTO COCTOSIHHUA.
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XPOHUYECKUU'CTPECC: ®U3UOJOIr'MYECKUN
U BUOXUMUWYECKHUU ACIIEKT

CyumeBuv B. B.

Mumnckas opoena Tpyoosoco Kpacrnoeo 3namenu oboracmuasn Kiunuyeckas 6onbHuya
ae. Jlecnou, benapyco

BBegenne. XpoHUUYECKUN CTPECC — OJMH M3 3HAYUMBIX HEMOAUPUIIUPYEMBIX
(GaKToOpoOB, BIUSIONMIUA Ha HEUPOIHIOKPUHHYIO PETYJSIUI0 W HUHIYIUPYIOMUN
MeTabonuyeckue HapymieHus. LleHTpanbHOE MeCcTO B peanu3alMi  CTpecc-
MHIYUMPOBAHHBIX b dexTon MIPUHAJICKUT TUNOTaIaMO-TUIO(PHU3apHO-
HAJITOYCYHUKOBOM ocH. Ee akTuBarusi BiedeT W3MEHEHUE IMPKAIHBIX PUTMOB U
YPOBHSI CEKpEIMW KOPTU30ja, YTO, B CBOIO OYEpeab, NMPUBOIUT K aUCOATAHCY
YIJIEBOJHOTO W JIMMIUIHOTO OOMEHa, (OPMHPOBAHUIO WHCYJIMHOPE3UCTEHTHOCTH,
CJICICTBHEM YETO SIBIIICTCSI BUCIIEPAIBHOE OKUPEHUE, apTepHaIbHAS TUIICPTEH3US U
XPOHUYECKOE HU3KOMHTCHCHBHOE BOCITAJICHUE, YTO B COBOKYITHOCTH CIIOCOOCTBYET
Pa3BUTHIO META0OJINYECKOTO CUHIAPOMA.



Heab. OueHuTh ypoBEHb 3HAYUMOCTH (PU3UOJIOTHYECKUX M OMOXMMUYECKUX
MPOLIECCOB B POPMHUPOBAHUU XPOHUUYECKOTO CTPECCaA.

Metoabl ucciaenoBaHMs. AHAIN3 HAYYHBIX NyOIMKanuid W 000O0IIeHNE
JAHHBIX O POJM XPOHHYECKOrO0 CTpecca B PETySUUU CEKPElUH KOpPTU30Ja H
3HaYUMOCTH B (OPMHUPOBAHUU MeTaboMu4eckoro cunapoma. [lowck auTepaTypsl
OCYIIECTBISUICS B MEKIyHApOAHBIX OJEKTPOHHBIX 0Oaszax: cyberleninka.ru,
PubMed/MEDLINE, 3a nepuon 2020-2026 rr.

Pe3yabTarbl m ux obcyxaenne. CTpecc — yHUBEPCAIbHBINA, 3BOJIOIMOHHO
CJIOKUBIIUNCA (PU3UOTOTUUECKUM MEXaHU3M aJlalTAllMOHHBIX PeaKIuii OpraHu3Ma K
U3MEHSIONUMCS YCIIOBUSIM Cpellbl OOUTaHMsI, BKIIIOYAsl COLMAJIbHBIC OTHOILICHMUS.
OpmHako mpy KPUTHYECKOM MPEBBIICHUN aJalTAlMOHHBIX BO3MOXXHOCTEH OpraHu3Ma
CTpecC M3 3alIUTHOTO MEXaHW3Ma NPEeBpAIIAETCS B MMAaTOrC€HETHYECKYIO. OCHOBY
MHOTHUX 3a00JIeBaHUN C TOBPEXKIECHUEM CTPYKTYphl M (DYHKIUN pPELRyJISTOPHBIX
CUCTEM, TKAHEW M OpraHOB Ha KJIETOYHOM M MOJIEKYJSIpHOM ypoBHe. [loHumanue
ATUX MEXAHU3MOB SABJISIETCS QYHIAMEHTOM ISl pa3pabOTKU METOHOB MPODUIAKTUKI
1 KOPPEKIIUU CTPECC-UHIYIIUPOBAHHBIX COCTOSIHUM.

Crpecc-peakiusi HMMEET CJIOXKHYI0  HEHUPOAHAOKPUHHYIO TMPHUPOAY H
peam3yercsl 4epe3 KaCKaJIHOE B3aMMOJICMCTBUE LEHTPAJbHOW HEPBHOW CHUCTEMBI,
runotaiamyca, runoduza u HaanoueuyHukoB (I'EH). Ilpu ctpecce, Hapsmy c
ajanTalpe K = BO3JEHCTBUIO  CBEPXIIOPOTOBBIX) pa3IpaxXuTeled,  IMOpPOU
MPOJIOHTUPOBAHHOTO JICUCTBUS, UMEIOT MECTO, AMEMEHThl HE TOJIbKO aKTHUBAlUU
pa3NUYHBIX (HU3UOJIOTUUECKUX (PYHKIUH, HO. B OMOXMMHUYECKUN OTBET OpraHu3Ma,
CONIPOBOKJIAIOIIUICSA YBEIIMUYEHUEM B KPOBH COAECPIKAHUS CTPECCOPHBIX TOPMOHOB —
KOPTHU30J1a U aJ[peHaINHA, MOOMJIU3YIOITUX 00MeHHbIe Tporiecchl. Mopdonornyecku
ATO TMPOSIBISETCS B YBEIWYEHUH| 00BEMA  KOPKOBOT'O BEIIECTBA HAJIIOYEUHUKOB,
YMEHBIIIEHUN BWJIOYKOBOW JKEJIe3bl; CEJIe3eHKM U JIMM(aTHUYEeCKUX Y3JI0B;
Hapylaercs oOMEH BEIECTB, OTMEYAETCS JIEUKOLUTO3, TUM(ONEHUS, J03UHOTICHHUS],
MEHSIETCS CTPYKTypa [eMOWIOOWHA, albOyMHHA, TIOBBIMIACTCS COACPKAHHE
MPOJYKTOB CTPECCOBOFO KaTaOOJIM3Ma, CIHa3Mbl >KEIYJIOYHO-KHUILIEYHOTO TPAaKTa,
MOBPEXKAECHUE CIIM3UCTON XKemyaka u ap. [1].

Takke 3amyCKaeTcs Leblii KOMIUIEKC (U3HOJOTUYECKUX U OMOXMMHUYECKUX
peakuuii MeTabONMYECKOro M MOJEKYISPHOIO YpPOBHSA, C MOUIHOM OKCHJIAHTHOM
aTakoH, MOPOKIAIOLIEH KacKaJ TOKCMYHBIX areHToB. B pe3ynpTaTe 3HAYMTENBHOIO
YCUJICHHUS "OKUCTUTEIBHBIX TPOIECCOB (OKUCITUTENbHBIN CTPECC) HAKAIUIMBAIOTCS
OMOJOTUYECKU aKTUBHBIE COCIUWHEHHUs, 00yCIOBIMUBAIONINE MOIUDUKAIINIO OETKOB,
JUTUAOB, YTIEBOJA0B, TOPMOHOB, PELIETITOPOB, MUTOXOHAPUNA, HYKIICMHOBBIX KHUCIIOT,
YTO SMUTCHUTUYECKU BO3JECUCTBYET Ha reHOM [1].

MounekynspHbie MEXaHU3Mbl Ha KJIETOYHOM YpPOBHE 3aTParvBalOT U3MECHECHHS
MeMOpaHHBIX  JunuaoB. [log  AeiicTBMEM  aKTUBUPOBAHHBIX  TOPMOHAMH
OKUCIIUTENIbHBIX (PEPMEHTOB (KCAaHTHH-, MOHOAMHUH-OKCH/1a3) MPOUCXOIUT PA3BUTHE
OKHUCJIUTENIBHOTO CTpecca: B3aUMOJECHCTBYS ¢ OKCUJIOM a30Ta, 00pa3yloTCsl aKTUBHbBIE
dbopmBI a3oTa (HUTPUTHI, HUTPAThI, IEPOKCUHUTPHUTHI); C YIIIEBOJAMHU U JIUIIHAIAMU
pa3BUBaeTCs KapOOHWUJIBHBIN CTpecc C 0O0pa3oBaHMEM AaKTHUBHBIX KapOOH-OKCHUIOB.



OKCUIaHThl — 3TO CUTHAJ KJIETKE O HallMYMU CTPECCOBOM CHUTYyallMM M 3aIlyCK
3alUTHBIX peakuuid Wik (MpU MEepeHANpsDKEHUH CUCTEM aJanTaliu) pa3Butue /
00OCTpeHHE XPOHUYECKUX 3a00JIeBaHUM, IJISI KaXKIOTO M3 KOTOPBIX OTMEUYaeTCs
MIPEUMYILIECTBEHHOE MOBPEXKICHHE METa00IMYECKUX MpoleccoB. MHTepec Hayku K
npobiieMe MeTabOIMYECKUX CTPECCOB 0OBACHACTCS MOUCKOM () (PEKTUBHBIX CPEICTB
3aIXATHI OT MATOJIOTMYECKOTO JIEWCTBHS OKCHIAHTOB.

Ctpecc-coObITHE BO3ACHUCTBYET Ha JIMMOMYECKYI0 CHCTEMY — KOMIUIEKC
aHATOMUYECKU U (DYHKIIMOHAIBHO CBSI3aHHBIX CTPYKTYp TOJIOBHOTO MO3Tra, KOTOPHIi
OCYILECTBIISIET PETYJSLUAI0 SMOLUMOHAIBHO-MOTUBALIMOHHOTO TIOBE/ICHHUS, . IAMSTH,
BETETATUBHBIX PEAKIUH, a TAKXKE MOAJIEPKUBAET TOMEOCTA3 U HE PETYJIUPYETCs BOJIEH
u ckemaHusiMd. Ha smoumonaneHoM ypoBHe (1-s1 ¢aza crpecc-peakiiui) crpecc-
COOBITHE TIOPOKIACT TPEBOTY M MAHWYECKUE aTaKH, TOJIOBOKPYKEHUC ‘K. TOJIOBHBIC
00JM BIUIOTH JI0 MPUCTYTIOB MUTPEHU, PEAKIIUU BO30YKIIEHUs, MHOT/Ia OECCOHHMUILY,
cnabocTh (HE CBsI3aHHYI0 C (UBMYECKUM TEPEYyTOMJICHUEM). DTO JIJTUTCS OKOJIO
3 AHel, 3aTeM HacTymaeT (pa3a IMOIMOHATBHOTO TOPMOKEHHS, €, BEIX0I0M Ha a3y
CTOMKHMX LMKJIWYECKUX NEPEKUBAHUN W SHEPreTUUYecKoro ucrouieHus (2-1 dasa
CTpecC-peaKkiiiu), KOTopas BKJIIOYAET, B TOM YMCIIC W OKCUAAHTHBIA cTpecc. Ecmm
HHC «He roToBa» CKOMIIEHCHUPOBATh SMOILIMOHAIBLHOE COCTOSHHE (OHA HCTOILECHA
JUIATENBHBIM CTpeccoM), (ha3a «ymajaka CHID» MOKET 3aTSHYTbCS M HACTyHarOT
00JI€3HU, HHIYLMPYEMbIE HEPBHO-TICUXOJIOTHYECKUM , CPBIBOM U TOPMOHAJIBHBIM
BCIUIECKOM JIMMOMYECKON CHCTEMBl, K KOTOPBIM' TI'€HETHMUYECKH MPEpacHoIOkKeH
OpraHu3M, WM OOOCTPSIOTCS XPOHMYECKHE MAaTOJOTHH, KOTOpble ObUIM B aHAMHE3€
(3-1 da3za crpecc-peakiumu). Kak cieiCTBHEe — pe3k0 YXYIIIACTCS KOHICHTpPAIHS
BHUMAaHMsI, NMaMATH, aJIEKBATHOCTU 3MONMOHAIBHBIX PEaKLHil, BOBHUKAET CJI1a0O0CTh,
IUIAKCUBOCTh U Pa3Hble COMaTHYECKHNE peaKluU: TaxuKapaus, nosbinienre AJ{ u ap., B
TOM 4Hclie cOOM LUPKATHBIX PUTMOB,TIOPOXKIAIOUINX OecCOHHUIy. B 3TOoT mepuoa
JUMOMYECKasi CHCTEMa, KaK M WMHBbIE CTPYKTYpPhl TOJIOBHOTO MO3ra, HCIBITHIBAET
CHWJIBHOE HHEPreTUYECKOE WCTOIIECHNE, HACTYMalT HApyIIeHUs OUOXMMUYECKUX
peakiuii Mo3ra ¢ MOIIHOM OKCHJIAHTHOM aTaKkoM, U 3aCTaBUTh €0 aJeKBaTHO paboTaTh
YCWJIMSMH BOJIM — HEBO3MOMKHO.

WuavButyanbHasi 9yBCTBUTEIBHOCTD K KOPTU30JTY, KaK U MPEIPACIIONIOKEHHOCTh
K METa0OJMYECKOMY CHHAPOMY, ONPEAETSAETCS T€HETHUECKUMHU U AMUT€HETUYECKUMHU
Mexanu3MaMu. [TosmMopdu3Mel B reHax rimokokoptukouaHoro peuentopa (GR) wu
bepmenroB Metabomzma koptuzona (11B-HSD1) MoryT ycunuBath winm ociadisTh
BAMSIHME XPOHUYECKOTO CTpecca Ha OOMEH BEILLECTB. DNUTCHETUUYECKUE MOIU(PUKAITUH
[10]1 /BO3JCUCTBUEM CTPECCOBBIX (PAKTOPOB B PAHHEM BO3pacTe TAKXKe BIMSIOT Ha
nocuenyromyro aktuBHocte ITH  ocm w yBenMuMBaKIOT pPUCK  pa3BUTHUA
MEeTabOoJIMUYECKOr0 CHHIPOMa BO B3POCIIOM Bo3pacTe [2].

XPpOHUYECKUI CTpECC TAaKXe IIOBBIIIAET YPOBHHU IPOBOCHATIUTENBHBIX
uuTOoKUHOB (TNF-a, IL-6 u C-RP), yTo co3gaer moyBy [jisi HU3KOMHTEHCUBHOTO
CUCTEMHOTO BOCHaJeHUs. DTO YCYryOJisieT HMHCYJIMHOPE3UCTEHTHOCTh, HapyIlaeT
(GyHKIMM 3HAOTENUS U CHOCOOCTBYET PA3BUTHUIO PAHHUX AaTePOCKIEPOTHYECKHX



U3MEHEHHM, co3daBasi OnaronmpusiTHeIA  (GOH A KapAHMOMETa0OJIUYECKHUX
OCJIOXKHEHHUH [2].

[Icuxo3aMoLMOHANbHBIE U KOTHUTHBHBIE MOCIEICTBHSI XPOHUYECKOIO CTpecca
TaK)K€ HUMEIOT KIMHUYECKOE 3HAYEHHE: JENpecCcHsi, TPEBOXKHBIE PaCcCTPOICTBA,
HapylIeHUssT CHAa W  KOTHUTHBHBIE JTUCHYHKIUH  YCHUJIMBAIOT  HapyIICHHE
METabOIMUECKUX  MPOLECCOB M  CHIKAIOT  3(PQPEKTUBHOCTH  JIEYEOHBIX U
npOoQUIAKTHYECKUX MEpONpUATHH U TpeOyIT KOMIUIEKCHOTO TOoAaxXoda K
JTMAarHOCTUKE, MOHUTOPUHTY U KOppeKuuH [3].

BoiBoabl. XpoHHMUECKHI cTpecc — HeMoaupuIupyeMblii (axTop. pHCKa,
UHAYLUPYIOUUH MeTa0oIMYecKrue HapyIIeHUs, AUCOAIaHC TICUXO0AMOIIMOHAIBHOIO
COCTOSIHUSI, PHEPreTUYECKOe U OMOXUMHUYECKOE MCTOIICHUE M CO3/aeT MOYBY JJIs
HU3KOMHTEHCHUBHOTO CHCTEMHOTO BOCHAJICHUS, YTO MOPOXKIACT “000CTpeHue
XpoHUYecKkux  marojoruid.  Koppekuuss ~ JaHHOTO ~ COCTOSIHUS,  TpeOyer
MEXIUCIUIUIMHAPHOTO MOAX0Aa (SHIOKPUHOJIOTHH, KapJIHWOJIOIHH, NCUXOTEparuH,
JUETOJIOTUH). DTMUTCHETHUECKUE MOAXO0Abl 3P(PEKTUBHBI, HO TPEOYIOT, yIiIyOJIEHHOTIO
M3y4YeHUsT i1 TPOTUBOJEUCTBHUS OKCHJIAHTaM W' UHBIM | CTpEcC-peakuusM
OMOXUMHUYECKOT 0, FHEPrETUYECKOTO YPOBHEN U ArcOalaHca HUPKATHBIX PUTMOB.
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N3MEHEAWE COAEP/ KAHUSA APTUHUHA
N EFO METUJIMPOBAHHBIX ITPOU3BO/IHbIX
KAKBUHOMAPKEPOB AJJAIITAIUOHHOI'O OTBETA
HA CTPECC
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I'poono, benapyco

BBenenmne. J[axxe ¢ yueToM 3HAUUTEIBHBIX YCIEXOB B MIOHUMAHUU MATOTEHE3a
cepaeuHo-cocyaucToix 3aboneBanuii (CC3) u XpoHUYECKOW OOJIE3HH TMOYEK, MOUCK
yAOOHBIX OMOMApKEPOB JJII MOHUTOPHHTA TEPANTUU U PAaHHEH TUATrHOCTUKH OCTAETCS



aKTyaJbHbIM HaIlpaBJICHUEM HCCIIeOBaHUN. MeTmiupoBaHHBIE [TPOU3BOAHbBIC
apruHuHa, oOpasylomiyecss B TIpolecce MOCTTPAHCISIUOHHON MOAu(pUKaluu
OCTaTKOB aprMHHHa B OelKaX M BBICBOOOXKIAIOUIMECS MPU MPOTEOU3e, 00JIagaroT
IIUPOKUM CIEKTPOM 3((PEKTOB, TIIaBHBIM 00pa3oM 3a CUET BMEIIATEIbCTBA B
cucremy cuHteza okcuaa azora (NO) [1]. AcuMMeTpUYHBIA JTUMETHUIAPTUHUH
(ADMA) sBnsieTcsi KOHKYPEHTHBIM HHTHOUTOPOM »HAOTenuanbHOoH NO-cHHTa3bl
(eNOS), ero HakomJIeHUE B OPTaHU3ME BEACT K CHIKEHUIO OMOAOCTYIMHOCTH OKCHJIA
a30Ta, YTO HEMOCPEJCTBEHHO BJIMSIET Ha pa3BUTUE AUCHYHKUMHU sHAoTenus [2, 3].
Cummetpuunbiii gumetuwiapruaud (SDMA) napymaer TpancnopT L-apruHuHa B
KJIETKU, KOHKYPHUPYS C apTHHUHOM 3a NEPEHOC YEPE3 KATUOHHBIE aMHUHOKKCIOTHBIC
tpancnoptepsl (CAT), KkoTtopble 0O0€CleYyuBalOT IMOCTYIUIGHUE AaprUHHHA< B
sHAOTENNaNbHble KIETKU. [lockonbky cuHTe3 NO 3aBUCHUT OT BHYTPHKJICTOUHOM
KOHILICHTPALlMM  apruHUHA, CHWKEHHE  €ro  TpaHCIopFa  NPUBOAUT K
(pyHKUHOHATBHOMY «rosiofanuio» NO-CHHTa3bl M HEIOCTaTKy OKCHAA a30Ta, 4TO
BBI3BIBAET KackaJ (pusmosiornueckux Hapyuenuil [4]. Ilpu okAennTeIsHOM cTpecce
U CTpecce DHAOIUIa3MaTUYecKoro petukyayma ypoBan, ADMA wu SDMA
MOBBIIIAIOTCS, YCYTyOmnsii dHAOTENUATIbHYI0 JTUCPYHKIUIO U  CHOCOOCTBYIOT
nporpeccun CC3 [1]. Mmenno u3-3a storo ypoBHu ADMA u SDMA saBisroTcs
YAOOHBIM TMOKa3aTesleM JJii MOHUTOPUHIA COCTOSIHHS SHAOTENUS M aKTyaJlbHbIM
HampaBiaeHueM it uccienoBanud. CootHomdeHus WArg/ADMA u Arg/SDMA
MOHMXKAIOTCS MPH ATUX 3a00JIeBaHUAX [2] MO3BOJSIS MCIOJIB30BAaTh MX B KAaUCCTBE
YyBCTBHUTEJIBHBIX MapKepOB nporpeccupoBanust CC3.

Heab. Onenuts ypoBHU apruHuHa (Arg), CHMMETPUYHOTO JUMETHIIAPTUHUHA
(SDMA) u acummerpuuHoro aumerwiapruanHa (ADMA) u xoppemnsiuu Mexmy
HUMHU B TKaHSAX CTPYKTYpP TOJOBHOTO MO3ra. JJAOOPATOPHBIX KUBOTHBIX B YCIOBHSX
AKCIIEPUMEHTATBHOU MOJICITH.

MeTtoanbl uccienoBanus. Wccienoanue npoBoauiaock Ha 20 camiax OeybIx
oecniopoanbix kpbic Maceo 230+10 r, noxenénubix Ha 2 rpynnsl. [lepByro rpymmy
COCTAaBWJIM WHTAKTHBIE )KUBOTHBIE; BO BTOpPYHO TIpynmy Bouuid 10 >KMBOTHBIX,
WCIIBITHIBABIINX BO3AECHCTBUE XPOHUYECKON THIOTEPMHUHU: IUIABAHUE B XOJIOJHOU
Boge (12+2°C) B teuenne 10 mMuHyT 1 pa3 B CyTKM Ha MPOTSHKEHUU S5 JHEH.
JKvBOTHBIE BBIBOAWJIMCH W3 SKCIIEPUMEHTa CHycTss | yac mocie BbIHYXKIEHHOIO
miaBaHus [5].

VY pOBHI CBOOOJHBIX aMUHOKHCIIOT U POJICTBEHHBIX COETMHEHUI OINpeessiii B
0e30eTKOBBIX SKCTPAKTaX TKAHU CTPYKTYpP TOJOBHOTO MO3ra METOJO0M OOpaIlieHHO-
daznoit BOXKX ¢ npenkosoHOYHON nepuBatu3amueil o-(raneBbIM aibAeTHIOM
1 3-MepKanTONPONHUOHOBON KUCIOTON U IETEKTUPOBaHUEM 10 (piryopectieHuu [6].

Jannsle oOpabGaThiBaii €  HKCIIOJIb30BAHHEM METOJOB  OMHCATEIbHOU
CTaTUCTUKM M TapHBIX cpaBHEHUM 10 CTBIOJIEHTY; pe3yJibTaTbl CpPaBHEHUM
(CTaTUCTHYECKYI0  3HAUYUMOCTh  pa3IMyui  MEXIy Tpynnamu)  MpOBEpsUIU
HemapameTpuuyeckum TecToM ManHa-YutHu. KoppensiuoHHble CBSI3U  MEXKIY
ONpeeeHHbIMU MEPEMEHHBIMU B MpeJieiax IPyIi ONPEeAessuid MyTeM MOCTPOEHUs
KOppessauuoHHbIX MaTpull [Tupcona.



Pe3ynbTaThl M MX 00CysKaeHHMe. YPOBEHb aprMHMHA B IJIa3M€ KPOBHU IpU
HKCIIEPUMEHTAJIbHONW TUIOTEPMHUH ObUT 3HAUYMMO BbIIIE, YeM B KoHTpose (p<0,001).
B 10 e Bpems ypoBHu kak SDMA, tak u ADMA He uMeEIH CTaTUCTUYECKU
3HAYUMBIX pa3inuuii ¢ KoHTpojem (p>0,05) (tabmuma 1).

Cootnomenusi Arg/ADMA u Arg/SDMA 1npu ctpecce, BBI3BaHHOM
runotpemueii, Bo3pacraim (P<0,05).

Tabmuma 1 — VYpoBuu apruamHa, ADMA u SDMA (MKM) M COOTHOLIECHUS KOHIICHTPALIUMA
Arg/ADMA u Arg/ SDMA B mia3Me KpbIC KOHTPOJIbHOM (Tpynmna 1) u onsITHOU Tpynn (rpynmna 3)

KonTpoJs, n=10 OnpiT, n=10
Arg 299,8180 + 20,6769 447,9045 + 23,8791*
ADMA 0,7712 £ 0,0626 0,6843 + 0,09
SDMA 2,2221+£0,109 2,1465 +£.0,1741
Arg/SDMA 135,6952 + 7,4616 225,4519 + 25,1202*
Arg/ADMA 413,8548 +42,1133 816,4477+ 172,0254%*

[Tpumeuanue: * — CTATHCTHYECKH 3HAYUMBIC Pa3jIMuds 0 CPABHEHMIO, ¢ KOHTPOJIHHOU
rpynnoii (p<0,05)

3HAYUTEIBHOE YBEIMYEHUE ITUX COOTHOLICHUN IIPU HEM3MEHHOCTH YPOBHEU
ADMA wu SDMA, cBUAETENBCTBYET O TOM, MTO HW3MEHEHHsS COOTHOIIECHUHN
MPOUCXOAAT 3a CUET yBeIWMYeHHs YypoBHs. Arg. BcneactBue yBennueHus
OMOJIOCTYITHOCTH aprMHUMHA BO3MOXHO MoOBbIlIeHHe cuHTe3a NO. B cBoro ouepenb
NO sBnseTcs CUIBHEHIIMM Ba30UJIaTaTOPOM, »H CIOCOOCTBYET MOIAEPKaHUIO
nepedpanpbHoro  KpoBoToka [4]. HewsmeHHbii ypoBeHb ADMA  Moxer
CBUJETEIBCTBOBATH O TOM, UTO €ro 00pazoBaHMUE P MPOTEOJIN3E OEIKOB IHAOTENNS
HE TIOBBIIICHO, €CJIIM TPUHITH AKTUBHOCTh (epMeHTa JAUMETHIAPTUHUH-
TUMETHIIAMUHOTHIPOJIa3bl HeusdMEeHHOM [3]. DTo oOecrmeunBaeT Oojiee HHUBKYIO
creneHb unruoupytomero BiausHuss ADMA nHa aktuBHOCTh NO-CHHTa3bl B JTaHHBIX
YCIOBUSAX OJKCHEpUMEHTA. B TO ke BpeMss HEU3MEHHbIH ypoBeHb SDMA
CBUJICTEIILCTBYET O CTaOMJIBHOW paboTe TPAaHCHOPTHBIX CHUCTEM JJisi apruHuHA [2],
BKJIIOYAs €T0 IKCKPELHIO.

Hcxona w3 3TOr0° MOXHO YTBEpXKIaTh, YTO HW3MEHEHHE COOTHOUIEHUI
Arg/ADMA u Arg/SDMA npoucxoauT B paMKax aJanTallMOHHOrO OTBETa Ha
BO3HUKILNI CTPECC, a HE BCIEACTBUE PA3BUTHUS MATOJOTHYECKUX MPOLECCOB WIH
3a00J1eBaHUM.

Beoabl. Poct myna apruHuHa NpH OTCYTCTBUU POCTa €r0 METUIIMPOBAHHBIX
[TPOUBBOJHBIX CBUJETEILCTBYET 00 aJanTUBHOM peakIMM OpraHu3Ma Ha CTpecc.
JaHHbBIE OTBET oOpraHm3Ma OOCCIeYHMBAaEeT BBICOKYIO OuomoctynmHocth NO u
MPEAOTBPAIIACT PA3BUTUE IHIOTEIHAIBHON JUCHYHKIINH.

JUTEPATYPA
1. Asymmetric (ADMA) and symmetric (SDMA) dimethylarginines in chronic kidney
disease: a clinical approach / E. Oliva-Damaso, N. Oliva-Damaso, F. Rodriguez-Esparragon [et al.]
/I International Journal of Molecular Sciences. —2019. — Vol. 20, Ne 15. — Art. 3668.



2. Transcriptional control. of the arginine/lysine transporter, Cat-1, by physiological stress /
J. Fernandez, A. B. Lopez, C. Wang [et al.] // Journal of Biological Chemistry. — 2003. — Vol. 278,
Neo 48. — C. 50000-50009.

3. ACHMMETpHUYHBI JUMETHUIAPTHHHH B KadecTBE JabOpaTOpHOrO KPHUTEPHUS IMOCIe
KOPpUTHPYIOIIEH Tepanuu y NAlMeHTOB C aHEBPU3MOW BOCXOJSIIETO OTHENa TPyJHOW aopThl /
T. ®. Cy66oruna, H. 1. I'aBpumok, T. A. [pyxkoBa [u ap.] // ATepockiiepo3 U JUCIUTUICMHIH. —
2022. - T. 1, Ne 46. — C. 40-46.

4. L-apruHuH ¥ apTepuabHasi TUIEPTEH3Us: KIMHUKO-MATOTC€HETUUYECKUE B3aUMOCBSI3U U
komopouanocts / B. A. llepbak, A. C. MenBeneBa, T. A. AkceroBa [u np.] // Acta Biomedica
Scientifica. —2024. - T. 9, Ne 1. — C. 32-41.

5. BnusHue x010/10BOro crpecca U OCTpON aKOroJIbHOW MHTOKCUKAIMU HA aMUHOKUCIOTHI
C pa3BeTBIEHHOW YTIIepoAHOW membio B Tumyce kpeic /| H. A. Bambko, A. A. [Ipo6sliieBckasi,
T. P. bromiko [ap.] // AktyanbHble TpoOJieMbl MEIULIMHEI : CO. MaTepPHaTOB UTOTOBON Hay4.-TIPAKT.
KoH(., 29 sHB. 2026 1. / o1B. pen. U. I'. Kyk. — I'poano, 2026. — C. 58—-60.

6. Hopomenko, E.M. CtpykTypa myna CBOOOJHBIX aMHUHOKHUCIOT M HX ‘[IPOU3BOJHBIX
IJ1a3Mbl KPOBH Y MAIIMEHTOB C WIIEMHYECKON OOJIE3HBIO Cep/lla U MPOSIBICHUSIMHU XPOHHUECKOMN
cepaeunoit Hemoctatounoctd / E. M. Jlopomenko, B. A. Cuexwunkuii, B. B. JleneBuu //
Kypnain I'poHEHCKOTO TOCYJapCTBEHHOTO MEAUIMHCKOTO yHUBepenTeTa. — 2017. — T. 15, Ne 5. —
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B3ANMOCBSI3b BPEMEHHBIX. CITEKTPAJIBHBIX
MMOKA3ATEJEN BAPUABEJILHOCGTH CEPIEYHOI'O PUTMA
B IIOKOE C BOCCTAHOBJIIEHUEM YACTOTBI CEPIEYHbBIX
COKPAILIEHUH NOGTE, ®N3NYECKOHN HATPY3KHN
Y/AHOPTCMEHOB

TutoBa E. M.

Pecnybauxancruii nayuno-npakmuueckuii yeHmp cnopma
Munck, benapyco

BBenenne. Boccranosnenune yactoTsl cepaeunbix cokparmieruit (HCC) mocie
(bu3NyeCcKOM ', Harpy3Kl SBJSIETCS BaXXHBIM  IOKa3aTelleM  (PYHKIMOHAIbHOIO
COCTOSIHHSI M aJalTallMOHHBIX BO3MOXHOCTEH CEPIEYHO-COCYAUCTOM CHUCTEMBI
croprcMeHoB. Ckopocts cHmkeHHss UCC B MOCTHarpy304HOM MEPHOJE OTPAKAET
3¢ (PEKTUBHOCTh MEPECTPOMKM ABTOHOMHOM PpEryJsiliMM TOCJI€ MPEKpaIEHUs
MBIIIEYHONH pabOThl M  3aBUCUT OT MHTEHCHUBHOCTH HArpy3Kd, YpOBHS
TPEHUPOBAHHOCTH, TOJla W OCOOCHHOCTEH BOCCTaHOBHTENBHOTO mepuoaa [1-3].
JIJIst OEHKM HMCXOAHOTO COCTOSIHUSI aBTOHOMHOW PEryJsiuU IIHPOKO MPUMEHSIOT
aHanu3 BapualOenbHOCTH cepaeuHoro putMma (BCP). BpeMeHHble U crnieKTpaibHbIE
MOKa3aTeNIl XapaKTEPU3yIOT OCOOEHHOCTH PEryJsiiU CEpPACYHOTO pUTMa B MOKOE.
[Ipeamonaraercs, uyto wucxomubie mapamerpel BCP Moryt ObITH CBsI3aHBI C
nocienytonuM BocctanoBieHueM UCC [4], omHaKo XapakTep dTUX CBsI3el CriocoOeH



paznuyaThCsi B 3aBUCMMOCTH OT CIIOPTUBHOM CHEIUAIN3allMd W HalPaBIECHHOCTH
Harpy3KHu.

Heab. YCcTaHOBUTH B3aMMOCBSI3b MEXKY BPEMEHHBIMU M CIEKTPaJIbHBIMHU
nokazarenssMu BCP, 3aperucTpyupoBaHHBIMU B COCTOSSHUM TOKOSI U CKOPOCTBIO
BocctaHoBieHus: UCC mocne MakCUMallbHOW HArpy3ku a’poOHOro M aHa’poOHOro
XapakTepa y CIHOPTCMEHOB C pa3JIMYHOM HaIpaBIE€HHOCTbIO TPEHUPOBOYHO-
COPEBHOBATEIIBHOU ACATEIBHOCTH.

Metoasl  uccaenoBaHusi. B uccienoBaHMM  NPUHSIM  y4acTue
1650 cnioprcmenoB: 1047 myxuun u 603 sxeHimmH. CiopTcMeHbl OB 00bEIMHEHbI
B 4 rpymnmbsl BUJOB CIOPTAa, B 3aBUCUMOCTU OT CIECHU(PUKU JBUKEHUH, CTPYKTYpPHI
COpPEBHOBATEJILHON U TPEHUPOBOUYHOM NEATETbHOCTH: IUKIMYECKHE BUJBI CHOPTA —
576 uenoBek (365 myxxuuH u 211 xeHmun), urposbie — 580 yenoBek (382 My >KUMHBI
u 198 xenmuH), equHooopctBa — 300 venoBek (194 myxuuHbl B 106 3KEHITUH) U
CJIIO)KHOKOOpPJAMHAIIMOHHBIE BHUIbI crnopTa — 194 uyenoeka (106 MyXuuH u
88 xxenmuH). OOcienoBaHUE MPOBOAWIN B JIA0OOPATOPHBIX YCIOBUSIX B MEPBOU
MOJIOBUHE JHS TMOCJE TOJYYEHUS MNUChMEHHOTO HWH(OPMUPOBAHHOTO COTJIACHS;
MPOTOKOJI OBLT OJOOpPEH JIOKAJIbHBIM ATHYECKUM KomuTeTroM (12.05.2022, Ne 1).
CHayama Bce CIOPTCMEHBI BBIMONHSJIM  HArpy3Ky .. a’poOHOTO  Xapakrtepa:
MaKCUMaJbHOE Harpy304HO€ TECTUPOBAHUE «10-0TKa3a» (CIUPOBEIOIPIOMETPHS) HA
Benospromerpe Shiller co cryneHuaroBo3pacTalomieii Harpy3kol (HadajibHas
momHocTh — 50 Bt, mar crymenu — 25 Br). Hocne 30-muHyTHOTO OTABIXa H
BOCCTAQHOBJICHUSI CIOPTCMEHBI BBINOJHSUIA, HAarpy3Ky aHa’poOHOrO XapakTepa:
Bunreiit-tect Ha Benospromerpe Monark Ergomedic 894e B teuenue 30 cekyHn ¢
UCIIOJB30BaHUEM  oTdromeHus B . 7,5%  or  wmaccel  Tena.  Ilocne
CTYyNIEHYaTOBO3PACTAIONIEH HArpy3Ku «I0 »0TKaza» BpeMsa BoccTaHoBiieHuss YCC
PETUCTPUPOBAIN B TEUEHUE 5 MUHYT,d10ciae BUHrenT-tecta — B T€UEHHUE 3 MHUHYT.
Cxopoctb BoccTanoBieHuss HCC Bbipakanu B MPOILIEHTaX KaK OTHOIIEHUE Pa3HOCTU
Mexay UCC Ha mocnegHel MHUHYTE BOCCTaHOBIIEHMS U MakcuMaiibHOM UCC k
BennunHe MakcumanpHoi YCC Ha nuke Harpysku: (HCCB.—UCCwm.)/HCCwm.x100%,
rae UCCB. — YCC Ha nmocnennet Munyte BoccranoBieHuss, YHCCwm. — nukoBas UCC.
Bcenencteue Ttoro, uto YCCB.<YCCwm., Bce 3Hauenus YCC (%) Obun
OTpUIlaTEILHBIMU;. 00JI€€ OTpHUIlaTeNIbHbIEC 3HAYEHUS UHTEPIPETUPOBATIUCH Kak OoJiee
obicTpoe BoccTanoBieHrne UCC. JIns OUEHKH COCTOSHMSI aBTOHOMHOM peryisiuuu
ucnonb3oBain peructpauio BpemeHHbIX (SDNN, mc; RMSSD, mc; pNN50,%) u
cuekrpanbueix (TP, mc?; VLF, mc?, LF, mc?, HF, mc? u LF/HF) nokasareneit BPC u
nokaszarenenn kapauouHtepBanorpapuu (MH. y.e.) Ha anmapaTtHO-TIpOrpaMMHOM
komruiekce «Ilommu-CnekTp» B epBOW MOJIOBUHE JHS, B IMOJOKEHUU JIE)Ka B TCUCHHE
3 MHUHYT [0 BBINOJHEHUS] HArpy30YHOTO TeCTHpOBaHUS. CTaTUCTUYECKUI aHaAIU3
BeINOTHsIN ¢ ucnoib3oBanueMm Excel 2021 m STATISTICA 10.0; HOpMaJIbHOCTB
pacnpenenenuss nposepsiin kpurepueM [llanupo-Yunka. Cuiny M HanpaBie€HHOCTb
B3aMMOCBSI3€M MEXJy TMOKa3aTesIMA OLCHUBAIM MO KOd(PPUIMEHTY paHTOBOM
koppemnsiuu CnupMeHa; CTaTUCTUYECKYH0 3HAUYMMOCTh Pas3IMuuid MPUHUMAIN TPU

p<0,05.



PesyabTarel W ux oocyxaeHue. [lo maHHBIM KOPpPEIALMOHHOTO aHaIM3a
ckopocth BocctaHoBiieHus UCC (%) mocie MakCUMajabHOW HArpy3kd a’poOHOTO
xapakTepa (CIUPOBEIIOAPTOMETPUH) Y MYXUHMH YUKIUYeCKUX BUJIOB CIOpTA UMena
CJTa0yI0 TMOJIOKUTEIIBHYIO CBA3b ¢ Mmokasareiasamu LF/HF cumnaro-BarycHoro Oananca
u nHaekcom Hanpsokenus MH (r=0,163 u 0,234, p<0,05, COOTBETCTBEHHO) U CIIa0YI0
OTpUIIATEIBHYIO0 CBsI3b ¢ BpeMmeHHbIMH mokazarensiMu SDNN, RMSSD, pNNS50
(r=-0,146, -0,215 u -0,249, p<0,05, cOOTBETCTBEHHO). Y >KCHIIUH 3TOH TIPYIIITHI
CIIOpTa BBIABIICHA TOJBKO cllabast CBsi3b ¢ MHAEKcOM HanpspkeHus (r=0,153 p<0,05).
VY My’>XUHH Uepogvix BUJIOB CIIOPTA 3apETUCTPUPOBaHA ciaadast OTpUIlaTeIbHAs CBA3h C
nokazatensmu  RMSSD, pNN50 (r=-0,117 u -0,117, p<0,05, cOOTBEICTBEHHO).
Cnabas nonoxkutenbHas cBsi3b MH co ckopocThi0 BOCCTaHOBJICHUS TOCIIE a3pOOHOM
Harpy3Kd BBISIBJIGHA M y MyX4uuH, W y >keHumH (r=0,143 u 0,172, p<0,05,
COOTBETCTBEHHO). Y TIpeJCTaBUTENCH edurHobopcme cnabas CBi3b. CKOPOCTH
BoccTaHoBieHuss YCC (%) co cnekTpanbHbIMU U BpeMeHHbIMU NoKa3zaresnsimu BCP B
nokoe LF/HF, RMSSD, pNN50 Gsi1a BeIsiBIIeHa ToNbKO Y MyskamH (r=0,216, -0,142
u -0,237, p<0,05, cOOTBETCTBEHHO). Y MYXUHH CIOHCHOKOOPOUHAYUOHHBIX BUJIOB
cnopta ckopoctb BocctaHoBieHus: YCC (%) nocne pu3nyeckor Harpy3ku a3poOHOTro
XapakTepa Oblia c1ab0 CBs3aHAa CO CIEKTpajdbHBIMU mokaszatenssmu HF m LF/HF,
(r=-0,220 u 0,218, p<0,05, COOTBETCTBCHHO). H-BpeMcHHBIMHU ToKa3aTesiMu SDNN,
RMSSD, pNN50 (r=-0,217, -0,351 u -0,346, p<0,05, €0OTBETCTBEHHO). Y KCHIIUH
CJIOKHOKOOPJIMHAIMOHHBIX BHUJOB CIIOpTa CKOpocTh BoccTaHoBieHuss UCC Obuia
ci1abo cBs3aHa CO CIeKTpaibHbIMU mokazaremsamu TP, LF, u HF (r=-0,285, -0,276 u
-0,294, p<0,05, coorBeTcTBeHHO) M BpeMmcHHbIMU Toka3zaTensMmu SDNN, RMSSD,
PNN50 (r=-0,303, -0,377 u -0,377, p<0,05, COOTBETCTBEHHO).

Ckopocts BoccranoBieHusi, UCC (%) B OnumxaiiiieM BOCCTaHOBUTEIHLHOM
MEepHOJIe TOCJe JOCTHIKEHUS MaKCUMAIbHBIX 3HAYCHUN B aHa’poOHOM BuHreuT-
Tecte umena cinalyro cBsa3b.c MH.y MmyxunH muknmmyeckux BuaoB cropra (r=0,132,
p<0,05) m ¢ LF y MyX4YHH CIOXHOKOOPAMHAITMOHHBIX BHA0OB cropra (r=0,233,
p<0,05). JlocroBepHbix:cBsideil ckopocTu BocctaHoBieHuss UCC mocne Harpysku
aHa’pOoOHOro XapakTepa ¢ nokazarensiMu BCP y )KeHIIMH U y MY>KYUH €IuHOOOPIIEB
Y TIPEICTaBUTEIICH NTPOBBIX BUIOB CIIOPTA HE BBISBIICHO.

BoiBoabL. Y. CIOPTCMEHOB BBISIBICHBI CTATUCTHYCCKH 3HAYUMBIC B3aUMOCBS3H
Mexay nokazarensmMu BCP B mokoe m ckopocteio BoccraHoBieHus YCC mocne
(hU3MYCCKOM Harpy3Kd, OJJHAKO OOJIBIIMHCTBO KOPpENAnuil ObLIu ciaadbiMu. CBS3H
Mexay BCP B mnokoe u BoccraHoBieHueM YCC wamie BBISBISUIMCH TOCIHE
MaKCUMaTbHOM HArpy3ku a’poOHOT0 XapakTepa, yeM Iocje aHadpoOoHoro BuHreiT-
TECTa, YTO YyKa3blBAJI0 HA Pa3IMUMig B MEXaHM3Max AaBTOHOMHOIO OOECTICUECHMsI
BOCCTAHOBJICHHS TIOCJTIE HATPy30K Pa3HOM HampaBiieHHOCTH. OTpuUIlaTeIbHBIE CBI3U
ckopoct  BocctaHoBieHus UYCC ¢ RMSSD, pNN50, SDNN wu HF
CBUJICTEJILCTBOBAJIM O TOM, UTO 00JIe€ BHICOKUE 3HAUCHHUS TTOKa3aTelel, CBA3aHHBIX C
BapuabEIbHOCTHIO U MapaCUMIATUYECKON peryJisiiiue, acCOIMUPOBaHbI C OOJIBIIINM
cumwkenreM YCC u 6omee ObICTpbIM BoccTaHOBJIeHUEM. [TonmoxuTenbabie cBsa3u YCC
(%) ¢ LF/HF u unaexcoM HampspKeHUs! YKa3bIBaJld Ha acCOLMAIMIO MOBBIIIEHHOTO



CUMIIATO-BaryCHOTo 0ajaHca U MHJAEKCa HAPSHKEHUS PETYJISITOPHBIX CUCTEM C MEHEE
BhIpakeHHBIM BoccTaHoBieHneM YCC mocne ¢usmdeckoit Harpys3ku. Hawmboiee
IMUPOKUIM  CIIEKTP B3aWMOCBS3€M TOCIIE a’pOOHOW HArpy3Kd BBIABJICH Y
MPEJCTABUTENCH CII0KHOKOOPAMHAIMOHHBIX BHUAOB CHOpPTAa, a y JKCHIIMH 3TOU
TPYIIB KOppENsuy ObutH 00JIe€ MHOTOYHWCIICHHBIMH W BBIpaKCHHBIMU. [locie
aHA’POOHOW HArpy3KH KOPPEISIIMOHHBIC CBS3W OOHAPYKEHBI TOJBKO Y MY>KUWH
HUKINYECKUX U CJIOKHOKOOPAMHAIIMOHHBIX BUJIOB CHOPTA. Y KEHIIUH U MY>KUUH
UTPOBBIX BUJIOB CHOPTa U €AUHOOOPCTB CTATUCTUYECKH 3HAUYUMBIX KOPPEJSIUM He
BBISIBJICHO. B3anMocBs3b moka3aresneil BapuabebHOCTH CEPACUYHOI0 PUTMA B MOKOE
co ckopocTbio BoccTtaHoBieHUs: UCC mocine ¢u3nueckoil Harpy3ku y CHOPTCMEHOB
3aBUCHT OT XapaKTepa Harpy3KH, 1oja U CIOPTUBHOM CIIEHHAIN3ALAHN.
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BJIAUAHUE MOJIEKYJIAPHOI'O BOOIOPOAA
HA ®YHKIINOHAJBHOE COCTOAHUE OPUTPOLIUTOB

Toxkapes B. A.

I poouenckuil 2ocyoapcmeeHublil MeEOUYUHCKULL YHUBEPCUM e
I'poono, berapyco

M3-32 OTCYTCTBUSI B TEHOME MJIEKOMUTAIOIINX COOTBETCTBYIOIIMX THAPOTreHa3,
MoOJIeKyJiapHbIii  Bomopon  (Hz)  TpamuuumonHo — knaccupuuupoBalics — Kak
(U3MONOTUYECKH HE AKTHBHBIM ra3, HE BOBJICYEHHbIH B CHUCTEMHBIN MeTaboIM3M
YelloBeKa M MO3TOMY JIMIICHHBIA CHEeUU(PUUECKUX MOJEKYJISPHbIX MHILIECHEH B
TKaHsX 4yesioBeka [ 1, c. 624].

Onnako HoOBaTopckas myOnukaius B >kypHaie Nature Medicine (2007) mon
aBropctBoM |. Ohsawa c coaBropamu, mokasaja, 4TO MOJEKYJSIPHBIA BOAOPOJ
CEJICKTMBHO S3JIUMHHHUPYET IIMTOTOKCUYECKHE pEaKTUBHbIE (DOPMBI KHUCIOPOAA,



0ocoOeHHO ruapokcuibHble pagukansl (*OH) u mepoxcunutpur (ONOO™) He
OKa3bplBasi BJIMSHHE Ha MEHEE AaKTHUBHBIE (POPMBI KHCIOPOJA, YYacTBYIOIIUE B
HOPMAaJIbLHOM KJIETOYHOUM curHanu3anui [2, c. 689].

Jannast paboTa HMHHULIMHPOBAJA HKCCIEIOBAaHUS B O0JIACTH HCIOJIB30BAHUSA
MOJIEKYJISIPHOTO BOAOPOJA KaK METUIIMHCKOTO Ta3a, BIOCIEACTBHH KOJIUYECTBO
MCCIIEI0BATENbCKUX padoT 1o Teme coctaBuiio oT 1800 qo 2500 3a nepuox ¢ 2007 no
2026 ron.

NHTepec K TPUMEHEHUIO MOJEKYJISIPHOTO BOAOpPOAa OOYCIOBJIEH | €ro
YHUKaJIbHBIMHU CBOMCTBaMHU. biarogaps mMaioMy pazMepy MOJIEKYJIbl U OY€Hb HU3KOU
MOJIEKYJIIDHOM Macce BOJOpPOJA CIOCOOEH JIETKO NPOHUKATh Yepe3. JIo0ble
OuoJsioruyeckue 0apbephl.

B oTimuue oT psima TpaaAUIMOHHBIX AHTHOKCUIAHTOB, XapaKTCPHUIYIOIUXCS
BBICOKOW TOKCHYHOCTBIO, YCIIOBHO HMHEPTHBIN MOJIEKYJISAPHBIINBOAOPOA OO0JIamaeTt
HYJIEBBIM OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIM TOTEHIIMATIOM B BOJHBIX Cpeax.
OT0 OOBSCHAET OTCYTCTBUE TOKCHYECKOTO JIEHUCTBUS M€ IIPH UITUTEIHHOU
HKCITO3UIIUH B Ta30BBIX CMECSX C €r0 BHICOKON KOHIICHTPAIIHCH.

B cucreme KpoBOOOpAalllEHHUS HPUTPOLMUTHI TIOJIBEPralOTCa BO3JECHCTBHIO
KHCIIOPOJia, YTO B COYETAHHHM C PAa3IHMYHBIMH >KEIe30COACpKAIMMU OelKaMH,
BKJIIOUYas TpaHcheppuH u GeppUTHH, CIOCOOCTBYET, 00pa30BaHUIO AKTUBHBIX (HOPM
KHCJIOpOJa IOCPEJCTBOM peakiuil Xadepa-Baiicca/Penrona.

[TaTonorum cepAedyHO-COCYIUCTOM CHUCTEMBI, BBI3BIBAIOIIME 3aMEJJICHHUE
KPOBOTOKa B MUKPOLMPKYJISITOPHOM pYCII€;, HPHUBOJIAT K MOBBILICHUIO BS3KOCTHU
KPOBU WU arperauuy SpUTPOLIMTOB H3-3a HU3KUX CKOpocTel casura. CpoiicTBa
MEMOpaHbl ~ SPUTPOLIUTOB  SIBISIOICS . OJAHMM U3  BaXHEWmUX  (PaKToOpoB,
OTIPE/ICIISAIOIIUX PEOJIOTHIO KPOBH M MHUKPOCOCYIUCTYI0 FEMOJUHAMUKY, HANPAMYIO
BJIMSISL HA CKOPOCTh C/IBUTa U CTENEHb.arperamuu [3, c. 61].

B cBs3u ¢ 3THM, HM3yueHHE Tpollecca MEPEKUCHOTO OKHUCICHUS JIUIMHIOB
MEMOpaHbl IPUTPOIUTOB, M CHOCOOBI €ro KOPPEKIMH Yy MalMeHTOB C CepAeyHO-
COCYIUCTBIMH 3a00JIeBAHUAMU JUKTYET HEOOXOAMMOCTh TMOMCKa 3(PPEKTHUBHBIX
AHTHUOKCHJIAaHTOB.

CrnenyeT OTMETHUTbH, YTO CHIKEHHE Je(OPMUPYEMOCTH SPUTPOIIUTOB CBSA3AHO C
MOBPEXJICHUEM. WX MeMOpaHbl  CBOOOJHBIMH  paguKajJaMd  KHUCIOpOAa.
CrnenoBatenbHO, IIpuMeHeHHEe Hy; MOXKeT ymydmarh TEKy4ecThb KPOBH 3a CUET
MOJIAaBJIGHUsE arperalyy  SpUTPOLUTOB UM  COXPAHEHHUS MX  HOPMAJbHOU
JIBOSIKOBOTHYTON (DOpMBI Oyiaromapsi MOBBIIEHUIO aHTHOKCHUAAHTHOW CHOCOOHOCTU
opranusma [4, c. 74].

B cBoro ouepenn, MOBEPXHOCTHBIM 3apsji IPUTPOLMTOB (JI3€Ta-TIOTSHIIHAI)
UTpaeT BaXXHYIO POJb B MeXaHu3Me arperanui. CHI)KEHHE MOBEPXHOCTHOTO 3apsiia
IPUBOJUT K OOpa30BaHUIO arperatoB SPUTPOLIUTOB. YIIyHIlIEHHE KPOBOOOpAIICHMUS,
CBSI3aHHOE co CHIDKGHMEM  arperaimuu, O0OyCIIOBJICHO  yBEIWYCHHUEM
AIEKTPOOTPUIIATEILHOCTH MeMOpaHsbl, o aericteueM Hy [5, c. 412].

HenaBHue wuccnemoBaHusi, MOKa3add, 4YTO WHrajsamus H; mnpuBomuT K
3HAYUTEIILHOMY TIOBBIIIICHUIO KOHIeHTpaiuu AT® B spuTtponmrax, 4ro yKa3blBaeT



HA yJAy4ylleHWe UuX MeraboiM3mMa U, BEpPOSATHO, OOYCJIOBJICHO 3alIUTOU
TJIMKOJIMTUYECKUX (PEPMEHTOB OT OKHCIEHUS AaKTUBHBIMH (OpMAMHU KHCIOPOa
[3, c. 63].

Konnentpamus AT® Ttakxke Biauser Ha jAedopMalldi0 W arperamuio
sputpountoB. Tak kak AT® cayxur pgoHopom Qocdara s peakuui
MPOTEUHKUHA3BI, KOTOpbIE (HOCPOPMIUPYIOT MEeMOpaHHbIE OENKHU, YTO YCHIIMBAET
nehopManuio SPUTPOIUTOB. YBennueHrne KoHieHTparuu AT® B spurpormrax
OpUBOAUT K QocHOopuiIrpoBaHUIO CHEKTpPUHA, aHKUpHUHA, Oeika 4.1R u ocnabuser
0eJIKOBO-0€IKOBbIE B3aUMOACHCTBUS. DTO JIEJIaCT IPUTPOLUTHI OoJiee MIaCTUYHBIMU
M TO3BOJSIET UMM JIerdye MPOXOJUTh 4Yepe3 Y3KUE KamuUIspbl, » yIIydiias
MUKPOIUPKYJISINIO U CHIXKAS BI3KOCTh KPOBH.

Kpome Toro, MOJIeKyJIsIpHBINA BOAOPOI MOKET CHHXKATh OKMCIIMTENBHBIN CTpecc
32 CYET CBOEro BO3JCHCTBUS HA AHTHUOKCHJIAHTHYIO CUCTEMY; CTUMYIIUPYS POCT
KOMITOHEHTOB ~ AHTHOKCHUJAHTHOM  CHCTEMBI,  BKJIIOYas I'€MOKCHTeHa3y-1,
CyNEPOKCUIIMCMYTa3y, aKTUBHOCTh KaTajla3bl U MUEJOIIEPOKCHAASEI [S, c. 416].

Bo3MoxHO, aHTHOKCHUJAaHTHBIE A(PGEKThl _MOJCKYJISIPHOTO  BOAOPOAA
OTIOCPENIYIOTCSl €r0 MEeTa0OIMYeCKUM JecTBUeM. Tak kak yBenuuenne ATO
CHOCOOCTBYET MOACPKAHUIO YPOBHS TIyTaTHOHA, BAKHEHIIIETO AHTUOKCHUIAHTHOTO
TpUNIENTHAA W THOPEJAOKCHMHA  SBIAIOMMXCI  HE  (PESPMCHTATHBHBIMH
AHTHOKCUIAHTaMHU.

st o6bscaenus 3pdexroB Hy Ob110 BRICKA3aHO MPEIoNokKeHue Jin U COaBT.
(2023), onu uneHTUGUIIMPOBATIN OKUCIEeHHYIO opmy Fe-nopdupuna (rematrn) kak
MEPBUYHYIO MOJIEKYJISIpHYIO MullieHs/0Hocencop Hy. MccnenoBaTenu mokaszaniu, 4To
B npucyrctBu CQO; MOJEKYJSIpHBIA. _BOJIOPOJ CIIOCOOEH BOCCTAaHABIIUBAThH
okucieHuslii rem Fe(ll)-OH no Fe(ll)-H c¢ mnocnenyronmm katamuTudecKum
ynaneaueM OH u BoccranoBneanem.CO; no CO. Ilo cytu, H; 3anmyckaer MexaHu3m
«PEMOHTa» OKHCIICHHBIX reM-cofepxamnux OenxoB (NO-cuHTa3bl, KaTtamassl U Ap.),
BOCCTAHABIIMBAasA MX (PYHKIIMOHAIBHYIO aKTHBHOCTh. DTa MOJIENb OOBICHSIET, TOYeMy
naxke HeOompiue M036E Hp MOTYT OKas3piBaTh MOIIHOE MPOTEKTOPHOE MACHCTBHE
MMEHHO B YCJIOBHUAX ¢ OKHCIMTEIBHOTO CTpecca, KOTJa TeMbl TOJBEpPraroTcs
OKHCIUTENbHOU Moauprkanuu [1, c. 630].

Hecmotps ‘Ha TO, 4TO mopaBisromiee OOJBIIMHCTBO pabdOT BBIMOJHEHO Ha
KJICTOYHBIX KYJBTypax WU JKUBOTHBIX MOJEISAX W HHTEPIPETAIUS TOTyYEeHHBIX
PE3yIbTaTOB MPUMEHHUTENIBHO K KIMHUYECKUM CUTYallUsIM TPeOyeT JAOMOTHUTEIbHBIX
WCCTEOBAHUM, aHAIM3 JIMTEPATYPHBIX JAaHHBIX IMOKA3bIBAET, YTO MOJIEKYJISPHBIN
BOZIOPO/ O0JIazlaeT aHTUOKCHJIAHTHBIMH W IUTONPOTEKTOPHBIMH CBOWCTBAMHU B
OTHOIIIEHUU SPUTPOLIUTOB NPU OKUCIUTEIBHOM CTpPECCE, KOTOPHIE DPEATU3yIOTCS
4epe3 MEXaHW3Mbl permapanuu Trema, TmoBbimeHus AT® wu  mMomynanuu
MOBEPXHOCTHOTO 3aps/a.
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CATUTTAJBLHBIN MPO®WIH MO3BOHOYHUKA
KAK HOKA3ATEJIb MOP®O®YHKHNOHAJBLHOMI
AJJANITALIMM B XY/IO’)KECTBEHHOWI MMBACTHUKE

Tpyuw J. C.1, Komesfenko A. U.2

L2Pecnybnuxancruti Hayuno-npakmuyeckull yenmp cnopma,
L Benopycckuii 2ocyoapcmeenuviti ynusepcumem
Munek, benapyco

BBenenune. BepTukanbHas ~— OcaHka  SBIISIETCA  JKM3HEHHO  BAXKHOM
coCTaBJisArOIIEH (pu3nueckoro’ 370poBbs 4enoBeka. l[lomg mMOHsATHEM «OCaHKay
Mopa3yMeBaeTCsl CTAaHAAPTHOE, MHIUBUAYAIBHOE PACIIONOXEHUE COOTBETCTBYIOITUX
yacTel Tesa B MPOCTPAHETBE M OTHOCUTEILHO APYT ApYyra B IMHAMUKE WA CTATHUKE.
310 pacIoIoKeHUE COOTBETCTBYET OMOMEXaHUYECKUM MPUHLINATIAM
(YHKITMOHUPOBaHUS 4eaoBeueckoro opranuzma [1]. OCHOBHBIMH KOMIIOHEHTaMH
«MPAaBUJILHOW OCAHKIDY CUNTAIOTCS TIPABUIIbHBIC MPOTIOPIIMHU YTJIOB TPYIHOTO Krdo3a
U TOSICHUYHOTO JIOPJ03a, HMX CHUMMETPUS B CAruTTalbHOM u  (PpoHTANBHOU
MJIOCKOCTSIX . M HEKOTOPbIE HCKPUBJICHHUS IMO3BOHOYHUKA, CHOPMHUPOBABIINECS
Oyarogaps ~B3aMMOJICHCTBUIO TIOCTYpalibHbIX MbIIl uejgoBeka [2]. Iloza Tena
YyeioBeKa N3MEHYMBA B MPOIIECCE OHTOreHEe3a, OKOHYATEIHHO YK€ OHA OMPEIEISETCS C
Y4ETOM  COBOKYMHOCTH  YCJIOBHBIX pEaKkIUid ¢  JBUraTelbHBIX IPUBBIUCK,
(hOPMUPYIOMINUXCS HA OCHOBE 0€3YCIOBHBIX TTOCTYPAIbHBIX, ITO3UITHOHHBIX, OMTOPHBIX,
CTaTOKMHETUYECKHUX U APYTUX pe(IEKCOB, UTO TOBOPUT O HEM KaK O MCUXOMOTOPHOM
npuBbluke [3]. HaumnHaer QopmupoBarbcsi 3Ta NpPUBBIYKA CO CTEPEOTHITHBIX
JIBUTATENIBHBIX CTPYKTYp, a TEpBbIe MPOOJIEMBI, CBSI3aHHBIE C HEOOXOIUMOCTHIO
MPOTUBOCTOSITh ~ TPaBUTAIMU, 3aMYCKAIOT  KOMIIEHCATOPHBIE  IMOCTypajbHBIC
nartepusl [3]. Kaxnaplii Bua cropTta MMEeT CBOM OCOOCHHOCTH, M HMX Pa3JIMuus
MPOSIBIIAIOTCA BO BIIMSIHUM TPEHUPOBOK HA AJIaNTAIUI0 TEJIOCIOXKEHUS M OCAHKHU



CIIOPTCMEHOB, MO3TOMY HaOJIIO/ICHHE 32 OCAHKOW CIIOPTCMEHOB CTAHOBHUTCSI BaXKHBIM
napamMeTpoM B HMX CIHOPTHUBHOW MNOArOTOBKE. CTOUT OTMETUTH, YTO BBICOKHE
TPEHUPOBOYHBIE HArpy3KM MOTYT IIPUBOJWTH K MBIIIEYHOW JHCTOHMM U
MaTOJIOTMYECKUM HCKPHUBJICHHUSIM MMO3BOHOYHMKA. OJIHAKO, HAILl OPIraHU3M CTPEMUTCS
K TMOAJEP)KAHUIO COCTOSIHHS PABHOBECUS, M IO3TOMY MOXET 3aIlyCKaThb
KOMIIEHCATOPHBIE MEXAHU3MBI, TAKME KAaK BHEIIHAS M BHYTPEHHSA aJalTaluu.
BuyTtpennen ajanTanuen CUUTAIOTCSA AHATOMHUYECKU  WHIUBUIYAJIbHbBIC
CaMOaKTHUBHUPYIOIIUECS HW3MEHEHUsI B OMNOpHO-ABUraTesnbHOM ammapate (OMA);
BHEIIIHUI K€ KOMIICHCATOPHBIM MEXaHU3M OTBETCTBEHEH 3a aJalTalUI0 CIIOPTCMEHA
K KOHKDETHBIM JIBIDKEHUSIM TPH 3aHATUSAX OINPENCIEHHBIM BHUAOM { COPTA U
ormocpeAyeT JBa IMyTH BIMsSHUS: ¢dopMupoBaHue HOBBIX anantauuid OJA wunu
YCUJIEHUE YK€ UMerIMXcs anantanui [2]. OQHUM W3 BUAOB CHOPTA, TAEC XOPOLIO
3amMeTHbI u3MeHeHus U agantauuu OJ[A sBisieTcs Xy 10KECTBEHHAS! TUMHACTHKA, TS
KOTOPOM  XapakTEpHbl paHHsISA CHOPTUBHAS  CHEUUANM3alUsi U BBICOKHE
TPEHUPOBOYHBIE Harpy3ku [4]. Xopollo H3BECTHO, YTO HEKOTOPBIE OCOOEHHOCTH
pocTa W pa3BUTHs IOHBIX TMMHACTOK ITOBBIIAIOT PHCK TPaBM ITO3BOHOYHHKA,
pacrpocTpaHeHbl xajao0bl Ha OOJM B MOSICHULIE Cpelid rUMHACTOK [4]. IlpuumHoit
xano0 MoxeT ObITh OoJjbIasi Harpy3ka Ha T[IO3BOHOYHHMK H3-3a COYETaHUs
Ype3MEpPHOro pa3ru0aHusg M HEJOCTAaTOYHOM (CWiIbl MBI chOuHbl. 3-3a
OJTHOCTOPOHHEI0 XapakTepa TEXHUYECKUX HABBHIKOB, W OOJIBIIOrO KOJIWYECTBA
NOBTOPEHUM ymnpaxHEeHU (opmupyeTcs sBHask aCUMMETpPHUs, MOBBILIAIOIIAS PUCK
pa3BUTHUS TPABM WM NATOJOTUH (CIIOHAMIONM3A, croHauwIonucTe3a u ap.) [4]. Tem
HE MeEHee, y NpodecCHOHAIbHBIX I'MMHACTOK HaoOmogaercs anantamus OJJA mis
dbopMUpOBaHUs ONpPENEIEHHON «TMMHACTUUECKOM oOcaHKu». Takue u3MEHeHus
ABJISIIOTCS NIPOSIBJICHUEM AJIOCTATUYECKUX, MEXaHU3MOB OpraHu3Ma CIOPTCMEHOK
IIPY BBINIOJIHEHUHA TMMHACTUYECKUX YVHPAKHECHUM.

Hean. MHccrnenoBath ChelUPUYHOCTH  aJUIOCTATUYECKUX  MEXaHU3MOB
OpraHu3Ma Ha MpuMepe M3MEHEHUsI POopMbl M3rMO0B MO3BOHOYHHKA CIIOPTCMEHOK,
3aHUMAIOLIUXCS XYA0KEeCTBEHHOM TMMHACTUKOM Ha MpodeCCHOHANIBHOM YPOBHE.

Metoabt  uccienoBanusi. 1A OLEHKM  OCaHKM  HMCIIOJb30Balach
ONTOAJEKTPOHHAs CUCTEMa Ha OCHOBE Buaeopactpocrepeorpaduu Diers Formetric
4D. Cucrema BKiO4Yaia B ce0s CBETOBOM MPOEKTOp, MPOCLUPYIOIIUNA CETKY U3
JUHUN Ha ‘COUHY, UCCIENYEeMOT0o, U TOMOrpad, 3amuchIBalOIIMA M300pa’keHue, B
pe3yibTate, MporpaMMHOE OOECHedYeHHe TEeHEPUPOBAIO TPEXMEPHYIO MOJEIb
nosepxHocty tena. [losokeHue Tenma M OCaHKa OLEHHUBAIMCH B CTaTHYECKUX
YCIIOBUSIX, B 3aT€MHEHHOM KOMHATe, B MPUBBIYHOW I103€ cTOs. McmbiTyembie
pacrosaraiich CIIMHON K KaMmepe, B3IUIA] HamlpaBlieH Hepel] cOO0H, PyKH OMyIEHbI
BJIOJIb TeNla. AHaiIM3y NOJBEPrajuch OMNpENCIEHHbIE MapaMeTpbl: KU(OTHUECKUN
yron ICT-ITL — makcuManbsHbIi yron kudo3a, u3MEepeHHBIH MEXKTy KacaTelIbHBIMU K
MOBEPXHOCTU BepxHel Touku nepernda ICT u rpyonosiCHUYHON TOYKH Ieperuda
ITL; nopnotuueckuit yron ITL-ILS — mMakcumanbHblii yron jgopao3a, U3MEpeHHbIN
MEXIy KacaTelbHbIMM K ToOBepXHOcTH Toukd ITL u HmwxkHel Touku mneperunda
MOSICHUYHO-KPECTIIOBOTO OT/Aena no3BoHouHuka ILS [3]. beun BeinosHeH 0a30BbIi



ONMUCATEIbHBIA  CTaTUCTHUYECKMK  aHanu3. HopMalbHOCTH  pacnpeneneHus
MEPEMEHHBIX MPOBEpsUIach ¢ momolbio Kputepusa [lanupo-Yunka (pacnpeneneHue
3HQYEHUN HE OTIMYAJIOCh OT HopmanbHOro, p>0,05). i cpaBHeHUS CpeaHEro
3HAYCHUS yIJIa TPYAHOrO Ku(o3a W CpPeaHEro 3HAYCHUS IMOSCHUYHOTO JIOPI03a
C peepeHCHBIM  3HAYCHHEM TPUMEHSUICS  OJHOBBIOOPOYHBIA  JIBYCTOPOHHUU
t-kputepuit CThlofieHTa. YPOBEHb CTATUCTUYECKONW 3HAYUMOCTH MPUHUMAJICS
paBHbIM p<0,05.

Pe3yabTarhl U X 00cyxkaenune. McciaenoBanre GyHKIIMOHAIBHOTO COCTOSTHUS
OJIA cnopTcMeHOB MPOBOJUIIOCH Ha 0a3e J1abopaTopuu CIOPTUBHOIO TPaBMAaTU3Ma
PHIIL] cmopra. B Xxome wuccinenoBanus ObUIM MPOaHATU3UPOBAHBL. JTaHHBIC
onThueckoi Tomorpaguu 48 CIOPTCMEHOK, 3aHUMAIOIIUXCS XYJO0KECTBEHHOM
TUMHACTUKOM. Pe3ynpTaTbl CTaTUCTUYECKOTO aHAIN3a JAHHBIX JIPEACTABICHBI B
tabnuie 1. B kauecTtBe pedpepeHCHOrO 3HaUCHMS I yTIIoB IpyAHoro Kudosa (K) u
MosicHUYHOro Jiopao3a (L) Obutn npuHATH 3HaUeHUs: 42° < K <55°; 33°° < L <47°
(cormacHo metoamke u3aMepenusi Diers Formetric 4D). Vexoms u3 pe3ysibTaToB
CTaTUCTUYECKOTO aHallu3a MOXXHO YBUJIETh, UTO YroJl Kudoza HUXKE HOPMAJILHOIO
nuana3zoHa HaOmojancs y 43 ucnbityembix (89,6%), HOpMasnbHble 3HAYEHUS yIJia
kugo3a — 5 ucneityemoix (10,4%), 3HaUeHUI BbIlIE HOPMBI HE HAOJIOAANIOCH; YTOJI
Jop/io3a B HOPMaJbHOM JIMana3oHe 3HAa4YeHuid HaOmojaincs y 22 HCHBITYEMbIX
(45,8%), HI>KE HOPMAJIBHOTO Auara3oHa — y 26 ucneiTyembix (54,2%), 3HaueHuit
BBIIIIE HOPMBI He HaOmoganoch. CpenHee 3HAYeHUE yria TpyAHoro kudosa
cocraBwio 31,35°, mpu cpaBHEHUH C PEPCPEHCHBIM 3HAYECHUEM BBISIBICHO
CTaTUCTUYECKH 3HAUMMOE CHIKeHue rokazarens (p<0,05). CpegHee 3HaueHue yria
MOSICHUYHOTO JIop/io3a cocTaBuiio.. 30,52°, mpu cpaBHEHUH C pePepeHCHBIM
3HAYEHHUEM BBISBJICHO CTAaTUCTHYECKU 3HAYUMOE CHIDKEeHHE nokazatens (p<0,05).

Tabnuma 1 — XapakTepucTuka nokasaresnen yriaa kudosa 1 JopAo3a y THMHACTOK
Kudgornueckunii yroa JlopaoTnyeckuii yroJ
KonnuecTBo HCHbITYEMbIX, N 48 48

CpenHee 3HaYeHHE + CTAHAAPTHOE

oTKJIOHeHHe, M + SDy° 31,35+8,39 30,52+9,04
Min-Max, ° 12-48 14-47
95% noBepuTeAbHBIN UHTEpBAI, ° 28,98-33,73 27,96-33,08

BeiBoabl. Pe3ynbTaTel HCCen0BaHUS HAIVISIAHO IEMOHCTPUPYIOT NPOSBICHUE
AUIOCTATMYECKMX ~ MEXaHM3MOB  aJanTalMyd  TUMHACTOK K  JUIMTEJIBHOM
TpeHMpoBOYHOM Harpy3ke. CHmKeHUe Mokazarenedl yrina kudo3a MU JIopao3a y
OOJIBPIIMHCTBA THMHACTOK CBHJETENBCTBYIOT 00 YCTOWYMBOM  TMepecTpoiike
MTOCTYPAIBHOTO CTEPEOTUNIA ISl TPEOJOIIEHNS XPOHUYECKOTO CTPECCA HATPY3KH, IIPH
ATOM COXpaHsisd HEoOXOJWMbIEe Jisi BBICOKMX pe3yJIbTaToB crnocoOHoctu. Ilpu
MOBTOpSIIOIICHCS BbICOKOW Harpy3ke Ha OJIA, opraHu3M TMMHACTOK aKTHUBUPYET
MEXaHM3Mbl aJanTallud, OPUBOIAIIME K HM3MEHEHUSIM H3rHO0B MO3BOHOYHOIO
cTon0a, GopMUpYysd XapaKTepHBIH MJii 3TOrO BHUAA CIOPTa «BBIIPSIMIICHHBII)
nocTypanbHbelii mpouiab. OaHAKO, B MOCIEACTBUHM IOAOOHAs ajuloCTaTH4YecKas



Harpy3ka MOJKET MPUBECTH K XPOHUYECKOW IMEperpy3Ke MbIIII-CTaOUIN3aTOPOB,
PUCKY TIOSICHUYHBIX OOJIEBBIX CHHJIPOMOB, CHUKEHHUIO aMOPTH3AIMOHHOW (DYHKIIHH
03BOHOYHMKA. Kpome Toro, 3ayacTyro, NOJOOHBIE H3MEHEHUS  MOTYT
COTIPOBOXK/IAThCSI MCKPUBIICHHEM TI03BOHOYHHMKA BO (PPOHTAIBHOW IUIOCKOCTH
(ckommo3) u gpyrumu  natosiorusiMu  OJIA. ITloaToMy HEOOXOIUM KOHTPOJIb
COCTOSIHUSI ~ CIHOPTCMEHOK B  JMHAMHUKE, COaJaHCUPOBAHHOCTH  HArpy3oK,
MoJACpKaHUE MBIIIEYHOTO OajlaHca, HOpMaliM3alus MOJABUKHOCTH MO3BOHOYHUKA,
KOHTPOJIb 332 COOTHOIIIEHHWEM IIMKJIOB BOCCTAaHOBJICHUS M HArpy30K, PEryJsipHOE
HaOJII0/ICHNUE Y CIICIUAIUCTA.
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OCHOBHBIE HAITPABAEHUAS MEXIYHAPOIAHOI'O
COTPYIHMYECTBA

duparo M. 3., Muknamesuu O. C., Pabkosckas E. M.

I poonenckii 2o€yoapcmeeHtblll MEOUYUHCKUL YHUGEpCUMmen
I'poono, benapyco

Kadenpa HopMmaibHOM (PU3MOIOTHM BCET/A CJIABUJIACh CBOMMU TPAAUIUIMH U
byHaaMeHTaIbHBIM MOAX0A0M K oOydeHuto. OpgHako B XXI| Beke coxpaHeHHe
JTUACPCKUX MO3UIMI HEBO3MOKHO 0€3 aKTMBHON MHTErpalid B MUPOBOE HAYYHOE
MPOCTPaHCTBO [1]. MexnyHapoIHOE COTPYAHUYECTBO — 3TO CTPATETUYECKUN BEKTOP
pa3BuTHs. OHO MO3BOJIIET CTYACHTAM M IMPENOAABATENSIM BUAECTh (PU3HOJOTHUIO HE
KaK 3aCTHIBIINI HAOOP I0TM, a KaK KUBYIO, Pa3BUBAIOITYIOCS JUCITUTUIMHY.

Kadenpa nopmanbHol (U3HOIOTHM aKTUBHO COTPYIHUYACT ¢ METUIIMHCKUM
¢dakynbreToM «Poccuiickoro yHuBepcutera qpyK0bl HApOIOB» — PEAU30BaH MMPOEKT
M0 JUCTAHITMOHHOMY OOYUYEHUIO CTYJIEHTOB 00enx By30B Ha WEB-cTpanuiie Hamrero
YHUBEPCUTETa, COBMECTHO IOJTOTOBJIEHbl  Yy4eOHO-METOAMYECKHE  IOCOOUs
«COOpPHHMK TECTOBBIX BOIPOCOB MO (U3UOJOTHU U PALY CMEXKHBIX JUCLIUILTHHY.
Teruible, ApyKeCKHUe OTHOILIECHUS CBSA3BIBAIOT HAC ¢ JlarecTaHCKUM rocyAapCTBEHHBIM



MEIVMLIUHCKAM YHHBEPCUTETOM, YYACTHUKH CTYJICHUECKOTO HAy4YHOTO KpYyXKKa
«OBpUKa» TpPWXKAbl NPUHUMAIM Yy4yacTHe BO Bcepoccuiickoil oJuMIuAage 1o
HOopMasbHOU ¢usnonornn «Human matrix», a npodeccop 3unuyk B. B. Bxoaun B
coctaB XiopH. EpeBaHCKUI TOCyIapCTBEHHBIH MEAMIIMHCKUA YHUBEPCUTET U30pai
B.B. 3unuyka mnodetHeiM nokTopoM. [IpoBeneH oOpa3oBaTenbHBI CEMUHAP
benmapycb — Apmenus «OmneIT NOpenojaBaHUsl MEIUUMHCKUX JIUCLMIUIAH
MHOCTPAHHBIM y4aIllMMCS Ha aHTJIMHCKOM SI3BIKEY.

B pamkax mnpoekra «llpurnameHHsiii mpodeccop», Uil MOBBIIIEHUS
PE3yIABTATUBHOCTH 00pa30BaTEIBLHOTO MPOIIECCa U 3aMHTEPECOBAHHOCTU CTYICHTOB,
OpOYUTAaH LMK JICKUUA 3aBeAyIOIUM Kaeapodl HOpMalbHOW (HU3MOJOTHU
Boponexckoro roCcyJ1IapCTBEHHOTO MEJIULIMHCKOTO YHUBEPCUTETA
uM. H. H. Bypnenko mpodeccopom opoxoseiM E. B., 3aBenyrommum., xadenpoii
HOpMalibHOM  ¢u3nonorud  CMOJIGHCKOTO — TOCYJIApPCTBEHHOIO  MEHUIIMHCKOTO
yHuBepcutera npodeccopom EBceeBbiM A. B., mnpodeccopom  SApocimaBckoro
rOCyJapCTBEHHOTO MENAroru4yeckoro yHupepcurera wuMeHW K. JI. YmuHCckoro
TuxomupoBoit 1. A., a Takxke JTOUEHTOM MOCKOBCKOTO FOCYyAapCTBEHHOTO
yHuBepcuteta uMeHH M. B. JlomonocoBa IlpuesxeBbim A.B. u kaHammarom
(du3uKo-maTeMaTH4eCKuX HayK JIyroBuoBeM A. E.

[Ton pykoBoacTBoM 3uHuyka B. B. «B ( Kazanckom rocymapCTBEHHOM
MEIUIMHCKOM YHHUBEPCUTETE pealn30BaHa ‘WHHOBAIIMOHHAs 0Opa3oBaTelibHAA
nporpamMma «MoJleKyJIIpHbIe MEXaHU3MbI TPAHCHOPTA KUCIOPOAa KPOBBIO B HOPME U
[IaTOJIOTUW», KOTOpas BBINNOJHAJACH IpH, HoAAcpkke rpaHTta IIpaBurenbcrsa
Tarapcrana.

®Ou3nodyM — UTPOBOM METOJI. OOYUECHUS, BHEIPEHHBIH B 00pa3oBaTEIbHBIN
npouecc Ha Kadenpe HopMaiabHOM @Qu3uosoruu. B paMkax MexayHapOIHOIro
coTpyaHuuectBa B 2026 roay cOCTOANIACh UIpa, B KOTOPOM MPHUHSUIM Y4YacTHE
koMmaHael u3 [pIMY m CMOJEHCKOT0 TOCyAapCTBEHHOTO MEIMUIIMHCKOTO
yHUBepcuTeTa. MEXBY30BCKAM (opmMaT HE TOIBKO YCHIWI COPEBHOBATEIBHBIN
acCneKkT, HO M MO3BOJIMIMPEAIIM30BATh IPUHIIUI JUanora 00pa3oBaTesbHbIX TPaJIuLun
U KyJbTyp: YYacTHUKH ~ BBIHYXKJIEHbl OBUIM IEPEOCMBICIUBATh COOCTBEHHBIC
CTpPATEruu MBILLICHUS, B YCIIOBUSIX MEXKKYJIbTYPHOM KOMMYHMKAILIMH, YTO SIBIISETCS
KJIFOUEBBIM JJIEMEHTOM (OpMUPOBaHUS MPOPECCHOHATBHON 3peraocTH OyAayIIero
CIIEHHAIIACTA.

B pamkax peanuzanuu nporpamMmbl akaJeMUYecKOl MOOMIIBHOCTU M Pa3BUTHUS
ME@XKBY30BCKOTO coTpyaHudectBa B 2024 u 2026 rr. accucTteHThl Kadeapbl
OCYIIECTBUIIM Hay4dHO-oOpa3oBaTelbHbI BU3UT B DenepanbHoe rocyaapcTBEHHOE
OrO/I’)KeTHOE 00pa30BaTEIbHOE YUPEKIACHHE BbICIIETO 00pazoBaHusi «CMOJIEHCKUN
TOCYHApCTBEHHBIM  MEIUIMHCKUAWA  yHUBEpcUTET». Llenpto BH3HWTA  SIBISLIOCH
YCTaHOBJICHHE M YKpEIUIeHHE NPOPECCHOHANbHBIX CBSI3€H, a TakkKe H3ydeHHE
MEepPE0BOIO OIbITa KOJUIET B 0071acTH HOpMalbHOU (huznosoruu. IIporpamMmma BusuTta
BKJIIOYAJIa O3HAKOMJIEHUE C MaTepHAIbHO-TEXHUUECKOU 0a30i1 yHuBepcuTeTa, 0OMeH
METOJAMYECKUMU HapaOOTKaMH U OOCYX JACHHE MEPCIEKTUB COBMECTHBIX HAy4YHBIX
uccaenoBanuii. Ocoboe BHUMaHUE YAENSIOCh MPUOOPETEHUIO HOBBIX KOMITETEHUIUN



U HHTETPAlUH HAyYHO-TIEJArOTMYECKUX TMOJIXOJOB JUIsl TOBBILIEHHS KadecTBa
oOpazoBarensHOTO TIporiecca [2].

Kadenpa nHOpmanbHON (U3HOIOTHM aKTUBHO Pa3BUBACT MEXKIyHAPOJHOE
HAy4YHO-00pa3oBaTeIbHOE  COTPYAHHYECTBO,  y4yacTBysS B  KOH(epeHIHsX,
CUMIIO3HyMax, padoTe MEXKIyHAapOJHBIX HAYYHBIX COBETOB U MEXBY30BCKHX
BcTpeuax. CoTpynHuku Kadeapbl MpeNCcTaBWIM pPe3yJbTaThl HCCICIOBAaHUN B
o0jacTd HEUpPO(PU3MOIOTUH, MHUKPOUUPKYJSALIUU, TEMOPEOJOTHH, OOMEHSIIUCH
OMBITOM ¢ KoJuieraMu u3 Poccum, Y30ekucrana, ApMEHUU U JIPYTUX CTPaH, a TaAKkKe
oOCyAMIIN NMEePCIEeKTUBBI COBMECTHON HAy4HOU U 00pa30BaTEIbHOM NeATETLHOCTH.

Oco6oe 3HaueHue JUIsl pa3BUTHS MEKIYHAPOJAHBIX CBSI3e MMEIOT COBMECTHbBIC
HAay4YHbIE MEPOIPHUATUS C YYaCTUEM MPEICTABUTEIECH BEAYyLIMX YHUBEPCUTETOB
Poccuiickonn @enepanuu: MOCKOBCKMM T'OCYJAapCTBEHHBIM YHUBEPCUIET HMEHU
M. B. JlomoHocoBa, HWXKEropoackui TroCyJapCTBEHHbI YHUBEPCUTIET HWMEHU
H. W. Jlobauesckoro, SpocnaBckuit roCy1apCTBEHHBIN IIEeJarOTHYeCKUN
yHuBepcuter wumenu K. J[.  VYwmmnckoro, WHCTUTYT U3UMOIOTMH HMEHH
N. I1. [TaBnoBa PAH, Ka3zanckuii rocy1apCTBEHHBI MEIWIIMHCKUM YHUBEPCHUTET U
CMOJIEHCKMHA TOCYJAapCTBEHHBIM MEIWLIMHCKAM YHUBEPCHUTET. B pamMkax Takux
BCTpEY OOCYXKJAIUCh BO3MOXXHOCTH NIPOBEIECHHUS COBMECTHBIX HCCIEIOBaHUM,
MOATOTOBKM MyOJMKAaUMid W HAy4YHBIX MPOCKTOB, OOMEHa CTyJE€HTaMU H
MpernoAaBaTes MU, a TAK)Ke OpraHU3aIMH HOBBIX KOH(PEPEHIINN U CHUMITIO3UYMOB.

3HaYUMBIM COOBITHEM CTaJl0 y4yacTHe 3aBeyrouiero kadenpoil mpodeccopa
B.B.3unuyka B pabore MexayHapoJHONO ~HaydyHOro cosera KaszaHckoro
rOCy/IapCTBEHHOIO MEIUIIMHCKOTO YHUBEPCUTETa, OOBEAMHUBIIEIO YUEHBIX U3
Kananel, Utanuu, ®pannumn, OunasHmauu, Benrpuu, SAmnonun, BenukoOpuranum,
Aprentunbl, Ka3zaxcrana wu Apyrux crpaH. B 1eHTpe BHUMaHMUS 3acelaHus
HaXOJWJIMCh BONPOCHl TpaHCPOpMauMM MEIUIUHCKOTO OOpa3oBaHUS B DIOXY
MCKYCCTBEHHOTO WHTEJUIEKTa M MOJrOTOBKM Bpaya OyAyIIEro, 4ro NOAYEPKUBAET
BOXHOCTh MEXKAYHApOZHOTO OOMEHa 3HAHUSIMH U BHEIPEHUSA TEPEIOBBIX
00pa3oBaTEIbHbBIX TEXHOIOTHIA.

Pa3BuTHIO MEXYHUBEPCUTETCKOIO COTPYAHMYECTBA CIIOCOOCTBOBAJ BU3HUT HA
kabenpy HopMaidbHOU =~ (usnonmorun 3aBeayromiero  kKadgeapol  HOpMalabHOM
¢usmnonorud < CMOJIEHCKOTO TOCYJAPCTBEHHOIO MEIUIMHCKOIO YHHBEPCHUTETA,
npodeccopa EBceeBa A. B. u nekana neauarpudeckoro Qakynsrera Cocuna /l. B.
B xone BETpeyu ¢ pyKOBOJICTBOM YHHUBEPCUTETA ObLIIU PAaCCMOTPEHBI IEPCIIEKTUBHBIE
COBMECTHbIC| MHUIIMATUBBI B 00JIACTM MEIMIIMHCKOTO O0Opa3oBaHUs W HAyKH,
COBEPIIICHCTBOBaHMS  00Opa3oBaTeNbHBIX MpOTrpaMM, OOMEHa CTyJeHTaMU U
MPEToIaBaTeNisiMi, a TakKe pealu3aluu OOIMX Hay4YHbIX MpoekToB. [octu
03HAKOMUJIUCh C 00pa30BaTEIbHOM, HAYYHONW M MaTepUaIbHO-TEXHUYECKOW 0a30ii
Kadeapbl, COBPEMEHHBIMA METOJaMH TPEToJaBaHus (PU3UOJIOTUU U OpraHu3aluen
MIPAKTUYECKON MOATOTOBKHU CTYAEHTOB.

MexayHaponHoe COTPYAHMYECTBO Kadeapbl OXBAaThIBAET TaKke padOTy C
MOJIOABIMH  HuccienoBarenssMu.  [IpencraBurenum — CTyIEHUECKOM  HAy4dHO-
uccienoBarenbekoil gabopatopun «OKCUTEHUYM» MPUHSIM Y4YacTHE B HAyUYHBIX



dopymMax W MpencTaBWIIM pe3yJNbTaThl COOCTBEHHBIX HCCIENOBaHMN B 00JacTu
UIIEMHUH, KHCJOPOJCBA3BIBAIOIIMX CBOMCTB KPOBH W POJHM Ta30TPAHCMHUTTEPOB.
WX BBICTYIJICHUS] BBI3BAJIM MHTEpPEC MNPOQPECCHOHATBHOTO COOOIIEeCTBa W CTalld
BaXHOM YacCThIO MOJATOTOBKU OyIyIIMX CHEIHMATUCTOB K HAYYHOW U KIMHUYECKOU
JESITeIbHOCTH.

Takum o0Opa3oM, MEXIyHApOIHbIE KOHTAKThl Kadeapsl HOpMaIbHON
¢busznonoruy HampaBlieHBl Ha OO0BEIWHEHHWE HAYYHOTO M 00pa30BaTEIbHOTO
MOTEHIIMAa Pa3IMYHBIX YHUBEPCUTETOB W HCCIEAOBATENLCKUX ILEHTpoB. Takoe
COTPYJHUYECTBO CIOCOOCTBYET OOMEHY MEpPEAOBBIMU 3HAHUSMH U METOJIMKAMH,
HOBBIIIEHUIO KAauecTBAa IOJTOTOBKM CTYAEHTOB, pPa3BUTUIO aKaAeMU4ECKON
MOOMJIBHOCTH, pEalM3allud COBMECTHBIX MCCIEAOBAHUA U  (DOPMUPOBAHMUIO
YCTOHYMBOIO MPO(eCcCHOHATIBHOTO COO0IIECTBA B 001aCTH (PU3NOIOTH I, METUIIUHBI
1 OMOMEMIIMHCKUX HaYK.
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BJIUAHUE JOHOPACEPOBOIOPOJAA
HA AHTUOKGUJIAHTHBINA CTATYC
NPU OCTPOM MIIEMUU MUOKAPIA Y KPBIC

XoaocoBekuimM. H., ®uaucrosuu T. U., I'yasu U. J.

I poonenckuti 2ocyoapcmeeHublil MeEOUYUHCKULL YHUBEPCUMEm
I'poono, bernapyco

Beenenue. CepaeuHO-COCYIUCTAas MATOJIOTUS SIBISETCS OCHOBHOW NPUYUHOU
CMEpPTHOCTH BO BceM Mupe. MieMuss MUOKap/aa BO3HUKAET M3-3a AucOanaHca MEXIY
MOCTYIUICHAEM KHUCJIOpOAa U MOTPEOHOCTHIO B HEM CEPACYHON MBIIIIBI, YTO TpPU
OMPEACNEHHONW JJIUTEIFHOCTA BBI3BIBAET HEKPO3 KapJUOMHOIMTOB, pa3BUTHE
BOCHAJICHUs, Npoiaudepanuo COeAUHUTEIbHON TKaHu, oOpa3oBaHue pyoOiia,
CHIDKEHHE COKPAaTHUMOCTH Ceplia U CepAeuHyI0 HeocTaTouHoCTh [1]. Tlpu momanu
Hekpo3a B Muokapae Oosee 40% pa3BUBaeTCsS KapJAMOTE€HHBIM IIIOK M CMEPTh
OpraHu3Ma, XOTs JICTAbHBIA NCX0J] BO3MOXKEH U MPU HEOOIBIIIOM MPOILIEHTE HEKPO3a,
HarpuMmep, MpU pa3BUTUN OOIIMPHBIX 04aroB rudepHanuu B cepate [2].



B MHOTOYHMCIEHHBIX HCCIEAOBAHUSIX H3YYalIMCh MEXAHU3MBbI, JIeKallue B
OCHOBE HIIEMHYECKHX [OBPEXKJCHHM MHOKap/ia, B KOTOPBIX YCTaHOBJIEHA
naTopu3noIOoTHYECKasi pojib BHYTPUKICTOYHON MEPErpy3Ku KaiabIHeM, HapyIIeHUs
HHEPreTHUECKOro OoOMEHa, amomnTo3a, aytodarud, NUponTo3a, GepponTo3a u
HekponTo3sa [1, 2]. bonee Toro, 3T MEXaHU3MbI B3aUMOCBS3aHbl U MOTYT IIPSIMO WJIA
KOCBEHHO NPHBOJWUTHh K YCWICHHIO ruOenu Kietok. [larorene3 wuiemMudeckoro
MOBPEXKJICHUS MHOKAapJa NpsIMO WM KOCBEHHO CBSA3aHbl C OKHCIUTEIbHBIM
CTpPECCOM, KOTOpBIM 00y1alaeT IIUTOTOKCHUYECKUM JIEUCTBHEM Ha MeMOpaHHBIN
anmapar KJieTok. Bo Bpems uiemun, U 0co0eHHO pernepdy3uu, ypOBHH aKTHBHBIX
¢opMm kucaoponga (APK) noBsIIIatOTCS BCIEACTBUE MHOKECTBEHHBIX MEXAHHU3MOB,
TaKMX Kak IOBBIIIEHHOE 00pa30BaHME KCAHTUHOKCHUJIA3bl, PECHUPATOPHBIN, B3PbIB
HEUTPOPMIOB U MOBPEXKIECHUE MUTOXOHAPUAIBHON 3JIEKTPOH-TPAHCIOPTHON 11eTIH
[2, 3]. U30b1IToKk ADK CHUXKaeT TeKy4ecTb MEMOpaH, YBEIUIMBACT MPOHUIIAEMOCTh
KaJIbLIUS, yCYryOJsieT Meperpy3Ky BHYTPUKJIETOUHBIM KalbIUEM. M MOBPEXKICHUE
MUTOXOHAPUM, UTO CIIOCOOCTBYET BBHICBOOOXKICHHUIO MPOAMONTOTHYECKUX (PaKTOPOB,
takux Kak muToxpom C [3]. Kpome Toro, okucnutensubie peakuuu Mexay ADK u
OeJIkaMU BBI3BIBAIOT MOTEPI0 MCXOJHON CTPYKTYpbl W (PyHKIIHMM Oenka, a Takxke
MOTYT BbI3BaTh MOBPEXAECHUE HYKIEHHOBBIX KUCIOT U XPOMOCOM.

Takum oOpa3zoMm, NATOPU3UOIOTHUECKUE-ITYTH MIIEMUYECKOTO MOBPEXKICHUS
MUOKapJa MpsSMO WIA KOCBEHHO CBSA3aHbI C OKUCIHUTEIBHBIM CTPECCOM, KOTOPBIH
o0jazaeT MpsIMbIM U KOCBEHHBIM LUTOTOKCUYECKHUM JCHCTBHEM Ha MHUOKap[, 4TO
TpeOyeT noucka 3pQGeKTUBHBIX METOJIOB €r0 KOPPEKIIIH.

Henb. Ouenutrs BIMSHHE _JAOHOpPA  CEPOBOJAOpPOAA HA  IMOKa3aTelu
AHTUOKCUIAHTHOUW CHCTEMBI Y KPBIC IIPH OCTPON MIIEMUU MUOKap/A.

Metoab! ucciegoBanusa. JKCIIEPUMEHTH! BbINOJHEHb HA 30 OebIX Kpblcax-
camiax maccoi 280-300 r, BBIICp)KAHHBIX HE MEHEE 2 HENellb B CTaHJApPTHBIX
ycnoBusix BuBapusi. Kpeic pasnenunu Ha 3 rpynnsl: 1-s1 (n=10) — koHTposbHAS, Y
AKUBOTHBIX 2-i1 Tpynnsl (N=10) MmoaenrpoBanu octpyto uieMuto muokapaa (OMIM)
MOAU(PUIMPOBAHHBIM M3aIPUH-TTUTYUTPUHOBBIM METOAOM [4], B KOTOPOM BMECTO
NUTYUTPUHA KCIIOJIB30BAIU Ba3onpeccuH B no3e 1,6 Mkr/kr; B 3-it rpymme (n=10)
yepe3 15 MUH 1OCH€ TOCIHENHETO BBEACHUA H3aJpUHA BBOAWIHA JIOHOD
cepoBogopoaa— ruapocynbdua Hatpus (NaHS) B moze 28,0 mxMmonb/kr. BBenenue
NaHS moBtopsmu Ha 3, 6 m 9 cytkm. YUepes 9 CyTok oOCymIeCTBISIN 3a00p
OMOJIOrMYECKOr0 MaTepuasia NIl OLCHKM IapaueTpoB aHTUOKCHIAHTHOM CHUCTEMBbI
(a=Toxo€poli, peTHHOJ, BocCcTaHOBIECHHBIM TiryratuoH (GSH), akTHBHOCTH
Katajiasbl). J{J1s1 OIlEHKM KOHIIEHTpaIui oi-ToKo(eposa U peTHHOJIA B OMOJIOTMY€CKOM
Matepualie  HCHOJIb30Bald  (UIIyOPpUMETPUUYECKHI  METOJl, OCHOBAaHHBIM  Ha
CIIOCOOHOCTH O-TOKO(epona U peTuHoNa (IyopecuupoBaTh B pacTBOpax I'eKcaHa.
B kauecTBe craHAapTa HCIOJIb30BalM aleTaT o-TOKodepoja W aleraT PeTHHOIA
¢dupmer "Sigma" (USA). Coxepxanne GSH B spuTporuTax M cepiaue onpeaessim
CHEKTPOPOTOMETPUYECKUM METOJOM MO pe3yibTaTy peakuuu ¢ 5,5’ -IuTuoduc
(2-HUTPOOEH30MHOM KHCIOTOM). AKTUBHOCTh KaTaja3bl B OMOJIOTHYCCKOM MaTepHae
OMpENENsUIM  CIEKTPOPOTOMETPUUECKUM METOJO0M, OCHOBAaHHOM Ha CHOCOOHOCTU



NEPEKUCH BOJOpOAa OOpa3oBbIBATH C COJISIMU MOJIMOJEHA CTOMKMN OKpalleHHBIN
KOMILJIEKC.

Cratuctrueckass  00paOOTKa  TIOMYYECHHBIX  JAHHBIX  BBIMIOJHEHA  C
ucrnonb3zoBanueM t-xpurtepuss CrbrogeHta wiaum  U-tecta, B 3aBUCUMOCTH OT
HOPMAJIBHOCTU paclpeAesieHus] BbIOOPOK. J[OCTOBEPHBIMH CUUTANIM PA3IUYMsl MpU
p<0,05.

PesyabTarbl W MX 00CyXJAeHHMe. YCTaHOBJIEHO, YTO KOHLEHTpaIus
o.-Tokoeposa B IJIa3Me KPOBU y KUBOTHBIX 3-l Tpynmbl nmoHuwkangack Ha 17,0%
(p<0,01) MO OTHOMIEHWIO K >KUBOTHBIM 2-i rpynmbl. OJXHOBPEMEHHO .y KPBIC,
nonydaBmmx NaHS, B cepame comepskanme o-Tokodeposia HE U3MEHSIOCh HHU 110
OTHOILIEHUIO K KOHTPOJIKO, HU IO OTHOLICHHWIO KO 2-U Tpymme. BBeaeHne moHOpa
cepoBogopona kpeicam ¢ OMM He npuBOAWIO K HW3MEHEHHIO KOHHUCHTPALUU
peTHHOJIa B IUIa3Me KpPOBH (OHA OCTaBajach HWXKE, YEM B KQHTPOJIE), TOrJa Kak
COJIEp’)KaHME PETUHOJA B TKAHSAX CEpJlla OCTABAJIIOCh B MpEAEiaX KOHTPOJIbHBIX
snauenuit. Conepkanne GSH B sputpornutax kpsic ¢ OVM, monyuasmmx NaHS,
HOPMaJIM30BAJIOCHh MO OTHOUIEHUIO K KOHTpPOJt0. [lokasaHo, WTO BBEAEHUE JTIOHOpPA
cepoBosiopoaa mnocie OMM mnpuBOAWT K TMOBBIIICHHK) AKTHBHOCTH KaTajlas3bl B
spuTpouuTax Kpou Ha 22,6% (p<0,05) u e€ cHIKeHUIO B .TKaHAX cepaia Ha 35,5%
(p<0,01) Mo oTHOIIECHHIO K OMBITHBIM XUBOTHBIM 0e3 NaHS (2-s1 rpynma). lanHble
M3MEHEHUs COo/IepKaHus (PaKTOPOB aHTUOKCUAAHTHOM cucTeMbl ipu BBeneHnn NaHS
kpbicaM ¢ OVIM yka3pIBarOT Ha aKTUBHOCTH CBOOOIHOPAJAMKAIBHBIX IPOIECCOB Y
KpBIC MPEUMYIIIECTBEHHO B KPOBHU, TOTa KaK HOpMaJii3alys akTUBHOCTH KaTaiasbl B
CEepACYHOM  MBIIIIE CBUJCTECIBCTBYET O IMOBBIIICHUA AHTUOKUCIUTEIBHOTO
IOTEHIIMaJIa B  MHOKapAe. Bo03MOXHO, BBEIEHUE JOHOpPa CEPOBOAOPOJA
AKCIIEPUMEHTAJILHBIM KUBOTHBIM | CIIOCOOCTBOBANIO CHIDKEHUIO TeHeparun ADK,
TaKUX KaK IMEPEKUCh BOJIOPO/Ia; UTO MPUBEIIO K HOPMAIM3alUH aKTUBHOCTH KaTana3bl
B CEpALE.

BeiBoabl. Takum. | 00pa3oM, BBIABICHHBIC HW3MEHEHHS  IOKazaTesei
AHTUOKCUJAHTHON CHECTEMBI IIPY BBEICHUH JJOHOPA CEPOBOJAOPOAA CBUAECTENBCTBYIOT
O TMOBBIIIEHUH KOMIIEHCATOPHBIX BO3MOXKHOCTEM JAHHOW CHCTEMBI, YTO MOXKET
CIOCOOCTBOBATh [ YJIYUIIEHUIO  TMPOOKCUAAHTHO-aHTUOKCHJIAHTHOTO  COCTOSIHUSA
MHOKapaa Moeiie 0CTPON UILIEMUU.
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OCOBEHHOCTHU CIHHEKTPAJIBHBIX XAPAKTEPUCTHUK
PUTMA CEPILA ITPU UBMEHEHUSAX ITOJTOXKXEHUS TEJIA
Y JIIOAEHN, SAHUMAIOIIUXCA CIIOPTOM

Xomuu I'. E.1, UrHaTiokK A. 1.2, CaBaHeBckad E. H.3

L2Bpecmcxuii 2ocyoapemeennviii ynusepcumem umenu A. C. ITywxuna
bpecm, benapycw
3Benopycckuil 20Cy0apcmeeHnHviil yHueepcumen
Munck, benapyco

BBenenune.  Pa3nuuHble  M3MEHEHUsA  TOJIOKEHHS  TEJa , YEJIOBEKa
COITPOBOXJIAIOTCS W3MEHEHUSAMHU IMOCTYPAIBHBIX pEaKIUN KapAUOJAHAMUKUA W
FeMOJAMHAMUKN y CTYJICHTOB (PU3MUECKOTO BOCIUTAHUS, IIKOJIBHUKOB W JIIOJACH,
3aHUMAKONIMXCsl crnopToM. Ha oOcCHOBe MNpOMCXONAIMX H3MEHCHMM B pabote
CEpPACYHO-COCYAUCTON CHUCTEMBI IPU HAXOXKICHUM B/ Pa3HBIX [OJIOKECHUSAX TeIa,
UCCJIeyeMble HAMU CTYJEHTHI ObUIM pa3zesieHbl Ha 2. .rpymmbl.. B nepBoil rpymme
pPErUCTPUPOBAJICSI HOPMaJIbHBIM (POHOBBIN TOHYC MaruCTPaibHBIX COCYJIOB HOT, a BO
BTOPOM IPyIIIE CTYIEHTOB (PU3UUECKOTO BOCITUTAHUSL M HU3KUH, U BBICOKHIA.

OTBeT cCHCTEMBl KpOBOOOpAIllEHWS Ha 'U3MCHEHHUS TOJIOKEHUS Tela B
IIPOCTPAHCTBE HE BCETAA COMNPOBOXKAACTCS . aJANTAMOHHBIMU MEXAHU3MaMU
COINYTCTBYIOIIMMU HW3MEHEHUIO TMOJIOKCHUS, ' T€la B MPOCTPAHCTBE. AKAJEMHK
I'. A. CopponoBa mnpemsiokuia MeTOH NOCTyPAIbHONM KOPPEKUHH T€MOJUHAMUKH,
KOTOPBIA HCIIOJIB3YETCSI B MEAULIUHE: Jisl MHBEPCUOHHON Tepanuu. CyTh JaHHOrO
METO/Ia COCTOUT B KOMIUJIEKCE BBICOKOAMIWIUTYHBIX MOKAYMBAHWM MO 3aJaHHOU
MaueHTty cucreMe. [lannenta ykiaasBaroOT 151 BBIIOJHEHUS TAHHOTO AJITOPUTMa Ha
CIICHUATBHO TIPEAHA3HAUYCHHBIM TOBOPOTHBIM CTOJI. J[aHHBIE MaHMMYJALUU ObUIH
Ha3BaHbl YYEHBIMHU MOCTYPANBHBIMU BO3ACUCTBUSMH. llenpro mpeanosaraemMpix
BO3MOYKHOCTEM HCHOMB3YeMOTO B HHBEPCHOHHOM TEpalmuu METOAA SBJISIIOCH
M3MEHEHHE OMOMEXaHMUECKNX pEaKIui, a OTBEThl CHCTEMbI KPOBOOOpAIECHUS
SABJSUIUCh ~ BO3MOKHBIMU ~ IPOTHBOINOKA3aHUAMM [0  MHEHUIO  aKaJeMHKa
I'. A. Coppononoit[1; c. 38].

Heas. Uccnenosats U3MEHEHUS KOMIIEHCATOPHBIX MEXaHU3MOB,
MPOUCXOANX, B CEPALE M COCyAax IMOCJIE€ HEOAHOKPATHBIX IMOCTYPAJIbHBIX
BO3JIEIICTBUM.

Metoabl ucciaegoBaHUA. OKCIEPUMEHTAIBHAS YacThb OCYIIECTBISAJIACH C
MMIIEJAaHCOMETPUYECKMM METOJJOM Ha CTyJAeHTax (¢akyjabTeTa (PU3NUYECKOIro
BOCIIMTaHUs, B Bozpacre 17-20 mer, npuHaAJIe)KAMKUX K OCHOBHOM IpyNIe 340pOBbS,
HE MMEIOIMX >Kajgo0 Ha cocrosiHue 370poBba. Kaxnawlii yaap myJibca
CONPOBOKJIACTCS M3MEPEHUEM aMIUIUTYbl peOBOJIHBI TojieHn (API), aMmumTysl
peoBoJiHbl Oosbioro nanbua Horu (AI'TI), 4acToThl cepaeuHbIX COKpalIeHUH, IO
JAHHBIM KOTOPOM C KaKJIbIM ITyJIbCOM PACCUUTHIBAIUCH KapIMOUHTEPBAIIBI.



[lepBblii 3Tam  WCCIEOOBAaHUSA  3aKIOYAICS B CIEAYIOLIEM: CHadaja
MMPOU3BOIMIIACH OLICHKA KApJUOAMHAMUYECKUX M F€MOJIUHAMUYECKUX W3MEHEHUHN BO
BpeMs ISITAMUHYTHOW OPTOCTATUYECKOW U MOIYyTOPAMUHYTHOW aHTHOPTOCTATHYECKON
nmpo0ax 10 UHBEPCHUOHHOTO BO3/eicTBU. [lociie BBINMOJHEHHBIX MPO0 Mpeanarajioch
VHBEPCUOHHOE BO3JCWUCTBHE. JlaHHOE BO3JACHCTBHE BKIIOYAIO ITOMEPEMEHHBIN
MEPEBOJT UCIBITYEMOr0 M3 AHTUOPTOCTATHUYECKOTO MOJIOKEHUS B OPTOCTATUYECKOE
JIECATh pa3 C JECATHUCEKYHIHOW 3aJIEpKKOM B KaxaoM mnoJjioxkeHuu. llocne
WHBEPCUOHHOTO  BO3JICUCTBUS  PETUCTPUPOBAINCH  KapAWMOJMHAMHUYECKHE U
reMOJIMHAMUYECKUE OTBEThI SKCIIEPUMEHTHPYEMBIX CTYJIEHTOB BO BPEMS BBIIOJIHEHUS
TaKHX K€ MOCTYPATbHBIX TIPOO.

OTBeTHI CEPIEYHOIO0 pUTMA OCYIIECTBISUIMCH C HAJIUYHEM H3MEHCHHI
OPOJOKUTENBHOCTH  KapAuouHTepBanoB.  [lokazatenn  KapAHMOWHTEPBAJIOB,
3apErUCTPUPOBAHHBIE B KAXKIOM (PYHKIMOHAIBHOW TMpo0e,  BBHIIOJHEHHON 10
JNECSITUKPATHOTO M3MEHEHMS IIOJIOKEHUSI Tela CTYIAEHTa M TOCJHE TaKoro ke
M3MEHEHHUS, CIEKTPAIbHO OLICHUBAINCH. B pesynbTare ObUIW TOCTPOCHBI CIEKTPHI
CEepACUYHBIX UHTEPBAJIOB MPHU OPTOCTATUYECKOM MpoOe M aHTHOPTOCTATUUYECKOU 10
WHBEPCUOHHOTO BO3JEHUCTBHUS U TIOCJIE HETO.

[To kaxxJIoMy CHEKTPY ONPEACISIUCH CIEAYIOIINE MTOKA3ATENN: OTHOCUTEIbHAS
IUIOTHOCTh CIEKTPAa MOIIHOCTH TPEX CHEKTPaJIBHbIX KOMIIOHEHT, 4 HMMEHHO —
HuzkouyactotHOM (LF), cBepxuuszkouacrotHoit «(VLF), u BreicOkouactotHoit (HF).
Jlanee Mbl BBIYMTANM 3HAYECHUS KaXIOW | W3 CIEKTPAIbHBIX KOMIIOHEHT [0
VHBEPCUOHHOTO BO3JCUCTBUS U nOCie Hero. Lloy4eHHbIe MoKa3aTed MOABEPraauch
KJIACTEPHOMY aHaJIU3y 10 METOAY HEB3BELIEHHOTO NONAPHOro cpennero. lIposepsim
YCTOMYUBOCTh  KJIACTEPOB  PACUYETHBIM. _CMOCOOOM  HECMENIeHHBIX OyTcTpemn-
BEPOSITHOCTEM.

Pesynbrarhl M ux oOcyxnaenue. II0nmyyeHHble pacuyE€THBIM MYTEM JaHHBIE
nokazanu, 4to npu 3Hauumoctu 0,05 wumeer wMecto OBITH JBa KjacTepa.
OHU COOTBETCTBYIOT JIBYM ' TPYyIaM OOCJI€IOBAHHBIX CTYJIEHTOB. CHEKTpalbHBIM
COCTaB pUTMa CEPJIa B BbILICYKAa3aHHBIX TPYIIaxX MOCIE AECATUKPATHOW HArpy3Ku
MTOMEHSIJICS TTO-PA3HOMY:'

JecarukpaTHOe U3MEHEHUE TOJIOKEHUS TeJla B MEPBOM MCCIEAYEMOM TPYMIE
MPUBEIO K _AQAANTUBHBIM peakiusM mpu oprocrtaze. Ilpownsomnuia akTuBanus
TYMOPAJIbHBIX U METa00IMYECKUX BIUSHUN HAa pUTM cepatia. OTBET puTMa cep/ilia Ha
VHBEPCUOHHYI). HAarpy3Ky BOBPEMsI aHTHOPTOCTATUYECKOIO IIOJOKEHHUS TeJla
3aKIIOYAJICS | B aKTUBAIMM BaryCHBIX BIMSIHUN. DTOT (haKT TOKa3bIBACTCS POCTOM
JI0JTH BBICOKOYACTOTHBIX KOJIeOaHUM B 0OIICi MOIITHOCTH CIIEKTpA.

NuBepcOHHOE  BO3ACHCTBHE  BO  BTOPOM  HMCCIEAYEMOM  TpyIIe
CONPOBOXKJIAJIOCh AKTHUBAIlMENd CUMIIATUYECKON pEryJiluu BO BpeMsi MepeBoja
CTYJICHTOB B OPTOCTATUYECKOE TIOJIOKEHHE TI0 CPABHEHUIO C TAKOH ke MpoOOoii, HO 10
BO3CHCTBHSL.

OTOT (akT J0Ka3bIBa€T BO3pACTAIOIIEE KOJUYECTBO MEIJICHHOBOJHOBBIX
KoJieOaHUM B  CTPYKType CIleKTpa. B  aHTHOPTOCTATHYECKOM  MOJIOKEHUH
VHBEPCUOHHAsl Harpys3ka MpUBENa K: YBEJIWYECHHIO CUMIATHYECKOW PEryJIdAluu, a



TAaK)K€ K SHAOKPUHHBIM BIMSHMSM, PETYJUPYIOLIUM PUTM cepaua. IOTOT (akr
ITOATBEPKAACTCS YBEIINYEHUEM pocra MEJIJIEHHOBOJIHOBBIX 17§
CBEPXMEJICHHOBOJIHOBBIX KOJICOAHU.

OOHOBpPEMEHHO €  KJIACTEPHBIM  AHAM30M  CEPACYHOIO PUTMA MBI
MIPOAHAIU3UPOBAIA TEMOJAUHAMUYECKUE TIOKA3aTeNM, Cpeaud KOTOPBIX CpEIHEE
3HaY€HUE AaMIUIUTYAbl PEOBOJHBI OOJBIIOTO Tallblla HOTH, CpeAHEee 3HAYCHHE
aMIUTATYAbl PEOBOJIHBI TOJICHU, a TakK)Ke CIeKTpayibHblie KomMnoHeHThl APIT u API.
Paznenenue Ha rpynimsl, KOTOpPbIE, SBISUINCH aHAJIOTUYHBIMU TEM, YTO 00pa30BAINCH
OpU AaHAJIW3€ KApAUOPUTMA, ObUIM BBIAEIEHBI TOJBKO IO  CIEKTPAIbHBIM
KOMITOHEHTaM aMIUIUTY /bl PEOBOJIHBI TOJICHHU.

Taxk xak (U3MOIOTMYECKHUE acClEKThl CIIEKTpalbHBbIX KOMIOHEHT API™eme e
BBISICHEHBI, TO CJIOXKHO IOHSTH, YTO SIBISIETCS OCHOBOM PEryJISTOPHBIX "MEXaHU3MOB
TOHYCa COCYZIOB M YTO JIE)KUT B OCHOBE pasiv4Ms MEKIAy rpynuamu. B esssu ¢ tem,
YTO aMIUIUTYJa PEOBOJIHBI T'OJIEHU ONPENENAeT TOHYC MaruCTpaibHbIX COCYI0B, ObLI
omnpezesneH (OHOBBII TOHYC MaKpOCOCYAOB KaXIOro cryfenta. B pesynbrare
BBISIBJIEHHOTO (DOHOBOTO TOHYCa MAakKpOCOCYAOB MOJIYYMJIOCh, YTQ TEPBYIO TPYIITY
COCTAaBUJIM CTYJEHTbl C HOPMAJIbHBIM (POHOBBIM COCYJIUCTBIM . TOHYCOM, BTOPYIO
IPYIILY — CTyAEHTHI, UMEIOIINE Pa3HYIO CTEIEHb BA30IWIATALNN U Ba30OKOHCTPUKIIUH.

BriBoaBI.

1. MHOTOKpaTHO NOBTOPSIOIIMECS IOCTYPaJbHBIE BO3JCHCTBHS BIMAKOT HA
KOMIICHCATOPHBIE MEXAHU3MBI JEATEIIBHOCTH CEPACYHO-COCY AUCTOU CUCTEMBI.

2. VI3MeHeHre aJanTallMOHHBIX NTOCTYPANbHBIX PEAKLUI pUTMa cepaua rocie
MHBEPCUOHHOT'O BO3ACHCTBUS IIPUBOIUT K JEICHUIO UCCIELYEMBIX CTYICHTOB Ha JIBE
rpynnsl. B 1mepBoi rpymme mocie HEONHOKPAaTHOM HAarpy3ku B OpTOCTa3e
AKTUBUPYIOTCS BJIMSHUSA CHUMIIATUYECKOIO OTIEjIa BEreTaTUBHOW HEPBHOU CHUCTEMBI
Ha CepIeYHBIM pUTM, a B AHTMOPTOCTAa3e — AaKTUBU3HUPYETCA BIIMSHUE
MMapacUMIATUYECKOTO OTHAeda. Be BTOpPOW TIpylIie CTYIECHTOB pETyJsiUus pUTMA
cepAla W B OpPTOCTa3e; MW B AHTHOPTOCTA3e IOCIE JECATHUKPATHOM HArpy3Ku
M3MEHWJIACh B  CTOPOHY . AaKTMBM3allMM BIMSHUNA CHUMIIATUYECKOTO  OTHesa
BET€TATUBHON HEPBHOU CUCTEMBI.

3. OpauHakoBble “TI0 COCTaBY TpYyNIbl HCIHBITYEMbIX OBUIM BBIJCJIEHBI B
pe3ynbTaTe aHajlu3a U3MEHEHUM CIEeKTpadbHOro cocraBa API' mOcne Harpysok.
BrisiBiieHHBIH (DOHOBBII COCYIMCTBIN TOHYC UCCIEAYEMbIX CTYJIEHTOB MMOKa3al, 4TO B
IIEPBYIO~ TPYIIly MCIBITYEMBIX BOLIIM CTYAEHTBI C TOHYCOM COCYOB,
COOTBETCTBYIOIMM HOpMeE. BO BTOpOM IpyIlie UCHBITYEMBIX CTYIEHTOB OKa3aJIMCh
HCIIBITYEMBIE C BBICOKMM M HU3KHUM TOHYCOM COCYJIOB.
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MEXAHWU3MbI ®U3UO0JOIT' MYECKOI'O JEMCTBUA O30HA

Yecunys1ieBu4 M. A., Bosiomko II. 3., Bos1ioguHa A. A.

I poonenckuil 2ocyoapcmeeHtblil MEOUYUHCKULL YHUGEPCUM e
I'poono, benapyco

B coBpemenHoit wmeauimHe BCE  OOJbINEe 3HAUYCHHE TMPHUOOPETAIOT
HEMEIUKAMEHTO3HbIC TOAXOAbI K Tepanmuu W mnpodunaktuke. Cpeau HHX 0€000
BBIJICTISICTCSI MPUMEHEHUE MEIAUIMHCKUX Ta30B (030Ha, MOHOOKCHA a30Ta,
MOJIEKYJIIPHOTO ~ BOJIOpoJila W JAp.), KOTOpbIE  pacCMaTpUBAIOTCS  Kak
BBICOKOA()(DEeKTHBHBIA M OE30MACHBI METOJ KaK B KIMHUYECKOW MPAKIWKE, Tak U
IIPU peaOUIUTALINH.

O30H (O3) OKa3bIBa€T MHOXECTBO MOJIOKHUTENBbHBIX 3(P(EKTOB Ha OpraHbl U
CUCTEMBbI OpraHu3Ma, 00YCIOBJICHHBIX TPOTUBOBUPYCHBIM, UMMYHOMOTYTUPYIOIIUM,
MIPOTUBOBOCTIAIUTEIBHBIM JEHCTBUEM, a TaKXe CTUMYJSALUeld MeTadoivu3mMa Hu
VIy4YlIeHHEM OKCHUIeHaluu TKaHe. dusnonormdyeckue 3¢G@PEKThl JaHHOTO rasa
OoOyCJIOBJIEHBI ~ €ro  B3aMMOJICHCTBUEM C JKUJIKUMHE.  CpelaMH  OpraHu3Ma,
MNPUBOISIIMMA K OOpa30oBaHUIO aKTUBHBIX _(OpM KHCIOpPOJa U MPOJAYKTOB
030HUPOBAHUS JIUMHUIOB, KOTOPHIE BBICTYNAIOT B POJIM BTOPUYHBIX MECCEHIKEPOB,
BIIMSIFOIIMX HA PA3JIMYHBIE KJIIETOYHbIE CUTHAIBHBIC Iy TH [1].

O3 HOpMAJIM3YET PETMOHAPHBIN KPOBOTOK M yJIy4IIIa€T TIOCTABKY KUCIOPOJa B
WIIEMHU3UPOBAHHbBIC TKaHMU. [IpumeneHue 00JBIION 030HUPOBAHHOU
aytoremorepanuu y nauueHToB ¢ COVID-19 npuBoAUT K MOBBIIICHUIO CPETHETO
kuciopognoro wuHaekca (PaO,/FI10;), Torma kak B KOHTPOJBHOW TpYIIIe
aHAJIOTMYHOW JWHAMUKU He Habmwomaercs [2, c. 39]. Jlanubiii gakTop OKa3bIBaeT
BIIMSIHUE HA MeTa0o0JIM3M SpUTpOouuTOB. Jleprorunoii A. B. u ap. ycTaHOBIEHO, UTO
Ipyu HMHKYOAIlMM KPOBH € 1030HUPOBAHHBIM (DU3UOJIIOTHUECKUM PAaCTBOPOM C
KOHIICHTpaIued AaHHOFO GAaKToOpa B HEM 1-3 MI/iI MPOUCXOAUT POCT COACPKAHUS
anenosuntpudocdara (ATD) u 2,3-mudocdormunepara (2,3-API'), torma kax
BbICOKHE KOHIIeHTpamuu-O3 (5-11 Mr/i) He nMeroT mogo0Horo Y dekTa. YiydiieHue
OKCUTCHAIINM +~TKaHEH, BBI3BAHHOE O30HOM, IPOUCXOJUT 3a CYET YBEIWYEHUS
KOHIICHTpaUNM OKCUIEeMOIJIOOMHA W CTUMYJSILIMM TJIMKOJU3a. OTO MPUBOJIUT K
BO3pacTaHulO 00pazoBaHus dHepruu B popme ATD, koTopast MO3BOJIUT IPUTPOLIUTAM
YIIydIIATE TOCTABKY KHCIOPOJa B TKaHU, HAXOMISIIMXCS B 00Jie€ TUIOKCUYECKUX
YCIOBUSX.

B MEXaHU3Max JIEVCTBUSA 030Ha paccMarpuBaeTcs yyacTtue
razorpancMuTTepoB (MoHookcmma azora (NO) wum cepoBomopoma (H2S)), uro
YKa3bIBa€T HAa BO3MOXKHOCThH peanu3anuu 3(G(EKTOB MaHHOTO Ta3a MOCPEACTBOM
M3MEHEHHsT uX cuHTe3a. (O30H MOXKET OKa3blBaTh BIHMSHUE Ha MPOAYKIHUIO
ra3oTpaHCMHUTTEPA MOHOOKCHJA a30Ta pa3IMYHBIMUA MYTSIMU: uepe3 JeHCTBHE
HenocpeacTBeHHO Ha NO-cuHTa3y. B onbiTax Ha KpbIicax MpU caxapHOM AuadeTe mpu
HMHTpaIepUTOHEAIbHOM BBEJICHUU 030HA B KOHILEHTpauuu 60 MKJI/MJI HaOIH01aeTCs



yBeJIMUEHUE DKCIIPECCUM dHaA0TeNuanIbHon n3odopmbl NO-cunTassl (0T 1,47+2,06 1o
19,2843,40 Hr/mi) W OTCYTCTBHE AaKTHBAIMM HHIYHHOETbHOW W HEHpOHAIbHOMN
uzodopwm [3].

Paznuynbie 3¢ ¢dekThl 030HAa HA OPraHU3M B 3aBUCUMOCTU OT JIO3bI OTPaXKaIOT
dbeHomMeH ropmesuca: AaHHBIM (akTop 00damaeT BBICOKON 3(PPEKTUBHOCTHIO MPHU
0ojee HM3KHMX KOHIICHTpAIUsIX, HO Tpu Ooyiee BBICOKHX [103aX MOXET OBITh
HedhpexkTuBeH wim naxe TokcuueH [4, c. 4]. Huskue KOHIEHTpanuu O30HA HE
o0Nagar0T  TOKCMYECKUM  JIEUCTBHEM, TOCKOJBKY  CBOOOJHBIC  paJHKaibl
HEUTPAIU3YIOTCS aHTHOKCUJAHTHONM CHCTEMOM 3alllUThl OpraHu3Ma, B TO BpPEMS Kak
BBICOKHE KOHLIEHTPALIMH BBI3BIBAIOT TOKCHYECKOE BO3/ICMCTBUE, PUBO/ISI K PA3BUTHUIO
okucnurenbHoro crpecca. CornmacHo wuccaegoBanusm C. II. IlepersruHa. u p.
[5,c.21] mnpu BBemeHHE O30HMPOBAHHOTO (PH3HOJIOTMYECKOFO  PacTBoOpa C
KoHIeHTpareil o3oHa 3000 MKI/n mamueHTam ¢ TePMHUYECKOW TpaBMOM (ILJI01aIh
oxxoroB 6osee 30% rmoniaan Tena) HaOMogaeTCsd yMEpEeHHas aKTUBAIIMS MPOIIECCOB
MEPEKUCHOIO OKUCIEHUS JHIUAOB C BBIPAKEHHBIM OTBETOM:, AHTMOKCUIAHTHOU
CUCTEMBbI 3alllUThl, B TO BpeMs Kak KoHueHTtpauudsa S000 'MKr/m BbI3BIBAaET
BBIPDA)KEHHOE YCUJIEHHE TEPEKUCHBIX IMPOLECCOB Ha, (OHE MEHBLIEH OTBETHOU
peakimu 001Ie aHTUOKCHIAHTHON aKTUBHOCTH TJIa3MbI KPOBH.

YMEpEeHHbII ~ OKUCIMTENBHBIM  CTpPECCy (BbI3BaHHbIM (3,  aKTUBHpYET
TPAHCKPUIILMIO 3JIEMEHTOB AHTUOKCHUJAHTHOW. 'CHCTEMbl, TIOBBINIAS YPOBEHb
aHTUOKCUIAHTHBIX (depmeHToB. B wuccnepoBanmsix Gonzales et al. BbIABIEHO
YBEJIMYECHUE aKTUBHOCTU (EPMEHTOB AHTHOKCHUIAHTHOM CHCTEMbI, TaKUX Kak
CYyNEPOKUCIIUCMYTa3a, Karaja3a W IIYyTaTHOHNEPOKCHAAa3a, B MOYKaX KPBIC MOCIE
MATHJIHEBHOTO BBEJCHUS MM O030HA.C KoHIeHTparued 10 mkr/mu, 30 MKr/Mia u
50 MKT/MJI B BUJIE PEKTAIbHBIX HHCY(DISIUN, MPUYEM BBIPAXKEHHOCTh M3MEHEHUMN
YCWJIMBAETCS C POCTOM KOHUEHTPAlluK-9TOro akropa. BBeeHHBIN B OpraHus3M 030H
OBICTPO pearupyeT ¢ BOJOH M WKUPHBIMU KHUCJIOTaMH B KHUJKOCTSIX W TKaHSX
YeJIoBeKa, 4TO MPUBOJUT. K 00pa3zoBanuto nepekucu Boaopoaa (H202) u npoaykToB
MEPEKUCHOTO OKHUCIICHMSE: JIMIKI0B. BeposTHO, akTUBalLMs TaHHBIX ()EPMEHTOB MOCIIE
BBEJICHMSI 030Ha B OPraHM3M MOXET OBbITh CBA3aHA C YBEJIMYEHUEM SKCHPECCUU
(dakTopa 2, CBSI3aHHOTO € SAEPHBIM SPUTPOUIIHBIM (PAKTOpPOM 2, U OJIOKHMPOBAHUEM
AKCIPECCUU SACPHOro Qakropa kamma B, koTopas yCHUIMBAeTCs MNEPEKUCHIO
Bozopoaa [6, c. 6].

B "mammx  uccremoBaHMSX ~ TMOJMY4YEeHbI  pe3yjibTaThl 00  M3MEHEHUU
KHUCTOPOACBS3BIBAIOIINX CBOMCTB KPOBH, a WMEHHO CpPOJCTBa TE€MOTJIOOMHA K
KHCIIOpOAY TIPH OKUCIUTEIIEHOM CTPECCE Pa3HOM MPUPOBL, @ TAKKE IAHHBIE O BIUSHUU
CUCTEMBbl Ta30TPAHCMUTTEPOB HA TSKECTh PA3BUBAIOIIMXCA MPU 3TOM HAPYIICHUH,
KOTOPBIE PACHIUPSIOT U YIIIyOJSIOT CYIIECTBYIONINE TPEACTABICHHUS O POJH JaHHBIX
(aKkTOpOB B MATOTEHE3€ OKUCIUTEIHLHOTO MOBPEKICHHS OpraHu3Ma MPH HapyIICHUSIX
KHCJIOPOJHOTO oOecredeHus: opranusma. B ombiTax IN VIVO, OBUIO BBISBICHO, YTO
CUCTEMHOE BBEJICHHE 030HA B KOHIIEHTpaluu 10 MKI/KT IPUBOIUT K yBeIudeHUIo pOy,
SO, pSOpear, 2,3-API, AT® wu ra3oTpaHCMUTTEPOB (MOHOOKCHZ a30Ta U
cepoBojiopoja). OHaKO BBEJEHUE JAHHOTO ra3a B 0osiee HU3KKUX (1 MKI/KT) U BBICOKUX



(100 MKr/Kkr) KOHILIEHTpalMsX Takoro sd@dexra He okasbiBaeT. BelsiBieHHbIN 3¢ deKT
o30oHa (B nmo3e 10 MKI/KT) Ha KHCIOPOATPAHCHOPTHYIO (DYHKIMIO KPOBU KpBIC,
MPOSIBIISIIOIIMIACS B YMEHBIIICHUH CPOJICTBA T€MOITIOOMHA K KHCIOPOAY, pean3yeTcs
Yyepe3 YBEIMYEHHE Ta30TPaHCMHUTTEPOB (MOHOOKCHI a30Ta M CEpPOBOJOPOAA),
CHOCOOCTBYIOIIMX POCTY TAKMX MOIYJISATOPOB, Kak 2,3-/1®PI" u ATO.

Takum o00pa3oM, aHaidM3 JUTEPATYpHBIX JAHHBIX W PE3yJbTAaThl HAIINX
MCCIIEIOBAaHHUM TPenoaraioT, 4to (usnoigoruueckoe neictsue Oz 0CyIecTBIsSETCS
yepe3 BIMSHHE Ha METa0OJIMYECKHE TIPOIECCHl OpPraHM3Ma, YTO CIIOCOOCTBYET
yIYYIICHUIO KHUCIOPOJATPAHCIIOPTHOW (PYHKIIMKM KPOBH, YMEPEHHYIO aKTHBAIHUIO
OKHUCJIUTENIbHBIX PEAKIUH TEPEKUCHOTO OKHUCJICHHUS JMIHIOB C OJHOBPEMECHHBIM
npeo0ialaHieM aHTUOKCHUJIAaHTHON aKTUBHOCTH, aKTUBALIUIO (PEPMEHTHBIX CUCTEM U
BOCCTAHOBJICHHE YHEPTETHUECKOTO TIOTEHI[AIA KIETOK.
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NEUCTBUE SKCTPAKTA YEPHOI'O YASI 1 L-APTUHUHA
HAAKTMBHOCTD IVIAJIKUX MBI KNIIEYHUKA
JJABOPATOPHOM KPbBICHI

Y:kaH Ucunb, Kapasaii T. B., Yymak A. T.

benopycckuii 2cocyoapcmeennvlii ynugepcumem
Munck, benapyco

BBenenue. CtaHoBjeHue U pa3Butrue beaopycckoit pu3noornueckoi MIKoJIbl
caMbIM TECHbIM 00pa3oM CBsi3aHO ¢ Kadempoil HOpPMaIbHOW (HU3HOJIOTUH
I'ponHEHCKOTO MEOUMUMHCKOrO yHHBepcureTa. Ee mpexHuili pykoBoautens Urope



KoncrantuHoBruy JKMakuH BHEC OTpOMHBIN BKJIaJ B OT€YECTBEHHYIO (DPM3HOJIOTHIO,
OpraHu3alMI0 MPENOJaBaHHUs HAyKd B BbICIIEH IIKOJE, W TNPEXKIE BCEro B
¢busmonoruro cepama u KpoBooOpameHus. CerogHs HEBO3MOXKHO TPEICTABUTH
PETryJSILUI0 COCYIMCTOM CHUCTEMBbI 0€3 MeXaHHW3Ma Ba30JWIaTalli, BCECTOPOHHE
OXapaKTepU30BaHHOTO, B TOM YHUCJIE HAa MHOTOYHMCIECHHBIX HAayYHBIX KOH(EPEHLIUAX
no mnpodsieMaM JIUCPYHKIUU SHAOTENMS M CMEXHBIM Bompocam B ['pomno [1].
OCHOBHOI CUTHAJIBHOM MOJIEKYJIOM, HA aKTHBHOCTH KOTOPOM MOCTPOEH MEXAHH3M
paccinabieHuss TVIaJKUX MBI, BBICTYNAaeT MOHOOKcHI aszora. CeroaHs
MHOTOYHCJICHHbIE (DyHIaMEHTaIbHbIE 3aKOHOMEPHOCTH, BBISIBJICHHBIC 32 IMOCIECIHUE
JECSATUIICTHS] WHTEHCUBHOIO M3YyYEHMsI POJU 3TOr0 Tra3oo00pa3HOro Meauaropa,
HAYMHAIOT UCIIOJIb30BATHCS B IOBCEAHEBHOMN KU3HEAECATEIBHOCTH [2].

Peup MOXET HUATH O NPUMEHEHHM MHUILEBOro L-apruHuHa M. KOPPEKIINU
IIPOLIECCOB B TOHKOW KHUIIIKE — MOTOPUKH, BCACHIBAHUSI WJIM €€ KPOBOCHAOKEHMS.
L-aprunuH B CBOOOAHOM COCTOSSHUM BCTPEYAETCS B OrPaHUUECHHOM IE€pPEUYHE
MPOJIYKTOB NMUTaHUs. B 3TOM cMbICiie BHMMaHHWE MpUBJIICKAeT Yall, KaK HAlUTOK, B
COCTaBE KOTOPOTO 3Ta aMHMHOKHUCIIOTa Hapsiay ¢ L-TeaHMHOM IOMUHUpPYET Cpeau
ApYruX. YUHTBIBas TO OOCTOATENbCTBO, YTO MKUAKOCTH IOCJIE MOCTYIUIEHUS B
KEITYJOK HEMEUICHHO TPaHCHOPTUPYIOTCS B JABEHAAUATUIEPCTHYIO KHUIIKY,
CBOOOJHBIN L-apruHuH OKa3bIBAECTCS JOCTYIHBIM (Il BCACBIBAHUS U JECHCTBUSA BO
BHYTPUBOPCHUHOYHOM MPOCTPAHCTBE M BEHO3HOM. cucteme. OgHako myOJuKaiuil o
TOM, KaK IPUMEHEHUE yasi, 000ralieHHOro L-apruHuHOM, CKa3bIBA€TCS HAa COCTOSTHUU
IJIAJKUX MBI KUILIKU U €€ COCYJI0B, HE 0OHapy KUBaeTCsl.

Ienb. BpIIBUTE KpaTKOBPEMEHHbBIE U3MEHEHHS DJIEKTPUYECKON AKTUBHOCTH
JBEHAALATUIIEPCTHON KMIIKM M Ba30JMIATAllMU €€ COCYJIOB IOCJE YNOTpeOseHus
4epHOro yas u L-apruHuna.

Metoabl uccaenoBanusi. J1s.akcniepumenTa 6110 0T00paHo 20 KpbIC BECOM
250-300 TpamMMOB pa3BemCHHMS . BHBapHs Owuonorudeckoro ¢akynpreta bIY.
Bce akcneprMeHTsI IPOBEACHBL C yUeTOM TpeOoBaHMii 3akoHa PecriyOnuku benapych
«O0 OTBETCTBEHHOM OOpPAIEHNHU C )KUBOTHBIMI.

KpsIChl copepkaiuch B COOTBETCTBUHU C JICHCTBYIOIIMMHU CTaHAapTamu. Yait
(npousBonctea KHP) 3aBapuBamu u3 3 r cyxux aucteeB B 300 M1 ropsiueid BOJbI.

[Tocne anecre3uu kpbic yperaHoMm (1 T/Kr) mpoBOAMIIA 3alUCh MOTEHIIMAJIOB
KHILKH, TPUMEHSs nonurpaduyeckuii KaHajl anmnapaTHO-IPOrpaMMHOrO KOMILIEKca
«Heipon=Cuexrp-4I1»  («Helipocopt» Poccus). Wcmonb3oBanu  HACTpONKH,
MPEeAHA3HAYCHHBIC JJIs DJIEKTPOMUOTPaMMBI (11o10coBo# ¢umbTp 0,5-100 I'x).

COop nmaHHBIX OBLT pa3felieH Ha TpU 3Tama: MepBblil — KOHTPOJIbHAS 3alKCh,
I'7I€ PErucTPUpPOBANIACh AIEKTPOIHTEPOrpaMMa (hoHa MPUKUMHBIM XJIOpCEepeOpSHBIM
ANEKTPOJOM; BTOPOW — PErMCTpalus 3JEKTPOIHTEPOrpaMMbl B TeueHue 20 MUHYT
nocyie BBeaeHUs 0,5 MII 3KCTpakTa 4yas WM HUTHEBOM BOJABI B IPOCBET KHUIIKU;
TpeTuil — mociyie BBeAeHUs 0,5 MII 3KCTpakTa 4as, COJEpKalllero PAacTBOPEHHBIM
L-aprunun (2,5-5 mr, wim 28,7 MKMOJb MOpou3BOACTBO AmOposusi CymnxepO,
N3pauns, paspemienHas B bemapycn BAJ[ i CcHOPpTMBHOrO NUTaHWS, [103a
3aMMCTBOBaHa u3 [2]).



PactBopel umenu Temneparypy TKaHed KHUIIKH. OJHOBPEMEHHO C 3THM, C
nomompbio 1udpoBoro wmukpockoma Discovery Artisan 64 (KHP) Obum
choTorpadupoBaHbl U 3alMCAHBI U300pPKECHUSI BEH JIBCHAIATUIIEPCTHON KHIIKH B
MECTE UX BBIXOJ]a Ha MOBEPXHOCTH CepO3HOM 0Oomouku. [lomyueHHble n300pakeHus
aHAJIM3UPOBAIMCH C TMOMOIIBI0O TpOrpaMMHOro obecreueHus: Imagine J, wu
BBIYHMCIUIOCH 3HAYEHUE CTENEHH PACUIMPEeHHs] BEH (T. €. JIWaMeTp pPacIIMpPEHHOro
COCyJa, JENEHHbII Ha €ro HUCXOAHYI IIMpPUHY). JlaHHBIE aHAIU3UPOBAINCH C
nomoliplo nporpammHoro odecrniedenust R Studio u GraphPad Prism. Bce nannbie
NpeICTaBlICeHbl KaKk cpeaHee 3HadyeHue =+  craHjgapTHas omubOka. OuHu
aHAIM3UPOBAINUCH C TOMOIIbIO t-KpUTEpHUS, a YBEJIMYEHUE MPOCBETA (COCYAOB C
NOMOIIBIO ucriepcuoHHoro ananuza (ANOVA).

Pe3yabTarbl m ux o0cyxaeHue. B ombiTax yCTaHOBIIEHO, YTO“BBEICHUE B
IIPOCBET KUIIKK pacTtBopa L-aprununa (2,5 wim 5 Mr B 0,5 MJI/OKCTpakTa YepHOTO
yasi) CONpPOBOXKIAIOCh JOCTOBEPHBIM CHHMKEHHEM aMILIUTY/IbIBOJH OCHOBHOIO
ANEKTPUYECKOr0 pUTMA MPUMEpPHO B 2,5 pa3a M YrHETEHHEM, MOTEHIMAJIOB
COKpallleHU, YMEHBIICHUEM OOIIEH TIOMAIU JIEKTPUYECKON aKTUBHOCTH. DD PeKT
coxpansuics 10 20 MuUHYT peructpanuu (puc. 1).
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Pucynok 1 —Ilokasaresn 3JIEKTPOIHTEPOIrpPaMMbl MOCJIe BBEACHHSA
B IpocBeT KHIIKH 2,5 Mr L-aprununa, pacrsopenHoro B 0,5 Mu akcTpakTa yas

[Tpumeuanue: \3HaK * Haj M300paKCHHEM YKa3bIBaeT Ha 3HAYUTEIHHYIO PA3HUIY MEXITY
nBymst Habopamn gaHHbIX, P<0,05; **: p<0,01; ***: p<0,001; ****: p<0,0001. CneBa — u3MeHeHUS
JaeTOTHI IOTCHIIMATIOB ¢ TeueHUEeM BpeMeHu; CrnpaBa — W3MEHEHUS MaKCHMAJbHOW aMILTUTY/IBI C
TeYeHHEeM BpEMEHU

[Tomemenne B npocBeT kuiiku 10 mr uaruburopa NO cuntazel L-NAME B
0,5 mun ¢uzpacTBOpa BBI3BIBAJIO MOTOPHYIO PEAKIMIO KHIIKH, TOKa3aTeJIeM Yero
CITY>KWUJIa THTEHCU(PUKAIUS MOTSHITMATIOB TIaAKUX MbIIl Kumku (ot 20,2 £1,1 mkB,
10 60,5+1,8 mxB, P <0,001).

AHanu3 WUpHUHBI BeHYJ, (GOPMHUPYIOUIUX OPBDKEECYHYIO BEHY, B MpOLEcce
JNEUCTBUSL JKCTpaKkTa dYas, B TOM 4YHCIEe OOOrameHHOro L-apruHuHOM, ITOKa3al



JOCTOBEPHYIO BazoAmiIaTanuio (puc. 2). BBeaeHHas B mpoCBeT KUIIKK BHITSKKA Yast B
teueHue 20 MUHYT MPUBOAMIA K OONBIIEMY PACIIUPEHUIO COCYIIOB, Y€M BOJa, HO
HanOOIBIINN 3PGEKT BbI3bIBA SIKCTPAKT yasi, 00OTaIeHHbIi L-aprunuHoMm.
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Pucynok 2. [loka3zaTenn Ba3oaujiaTallii B KMIIKe 1OcJie BBe/IeHUsI B €e MPOCBET BO/AbI,
IKCTPAKTA YEPHOTO Yasi, u 4as ¢ L-aprununom. /[aHHbIE TIpeACTABIAEHBI KaK CpelHee
3HAYeHMe = cTaHgapTHas omuoka (n=30).

[Tpumeuanue: 3HAaK * HajJ W300paKCHHEM YKa3bIBaCT HA 3HAYUTCILHYIO PAa3HUILY MEXTY
nBymsi HaOopamu naHHbIX, P<0,05; ** o6oznauaer “p<0,01; *** oGozmauaer p<0,001; ****
ob6o3nawaer pP<0,0001). CneBa — M3MEHEHUs CTEIICHU ‘Ba30MJIATAIIMU KHUIICYHUKA C TCUCHUEM
BpeMeHHu Tociie 4épHoro 4as v L-apruamHa. CrpaBa — M3MEHCHHUS CTCIICHU Ba3OJWJIaTalliM BEH
KHIIIEYHUKA C TCYCHHEM BPEMEHH ITOCIIC BOBI, YEPHOrO Yasi v yasi ¢ L-apruauHom

Takum oOpa3zoM, BBEZIEHHE B IPOCBET ABEHAALATUIIEPCTHON KHUIIKU 3KCTPaKTa
yasg ¥ 4Yasg ¢ L-apruHMHOM NPUBOIMIO K JOCTOBEPHOMY OCIA0JICHUIO MOTOPHKU
KHUIIKH U PACIIMPEHNIO KAIICYHBIX BEH.

BeiBoabl. B skcrieprMEeHTax yCTAaHOBJIEHO Ba30AUIIATATOPHOE M TOPMO3SIIIEE
MOTOPHUKY KHIIKH JEHCTBUE BBEIEHHOIO B €€ IMPOCBET JKCTPAKTA YEPHOIO 4Yasi H
pacTBOpeHHOro B HeM L-apruHumHa B HeOONbIIMX J03aX. JlaHHBIE yKa3bIBalOT HE
TOJIbKO Ha MHTUOMPYIOIIee BIMUSHUE Ha IJ1aJKUE MBIIILbI KAIIKH 00pa3yrouierocs B
€€ TKaHAX MOHOOKCHJA a30Ta, YTO COOTBETCTBYET IPEICTABICHUSAM JIMTEPATYPBI
[2, 3]. BoisiBiICHO TOpMO3siiliee BIMSHUE HA MOTOPUKY JKCTpPAKTa 4asi, CBS3aHHOE C
uMerommMcst’ TaM L-apruHuHoM. OOHapy’>K€HO YCHJIEHHE BCAaChIBAaHUS >KUIAKOCTU
II0CJI€ BHYTPHMIIPOCBETHOIO BBEICHMSA Yas U «4YalHOroO» pactBopa L-apruHuna,
MOCKOJIbKY 3a()MKCHUPOBAHO JIOCTOBEPHOE pACIIMPEHHE BEH, HECYIIUX KpOBb B
HOPTAIbHYIO CUCTEMY II€UYCHHU.
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AHO®OPMUPOBAHHOCTb O PATMAIIUOHHOM
BO3JAEUCTBUHU HA HEHTPAJIBHYIO HEPBHYIO CUCTEMY

AKyouuK A. A.

I'poonenckuti 2ocyoapcmeeHtblil MeOUYUHCKULL YHUBEPCUMEM
I'poono, benapyco

BBenenne. Bce xuBbie CyniecTBa Ha MPOTSKEHUU BCEH KU3HH UCIIBITHIBAIOT
IIPOLIECC CTapeHMs] W IOJBEPraroTCs BO3JACHCTBUIO HMOHU3HMPYIOLIETO W3Iy4YEHUS
(UN). Hekotopsie BHemiHHME (akTopsl, BKIO4as koHTakT ¢ MU, moryTt yckoputhb
ATOT €CTECTBEHHBIN Iporecc. MccaenoBanus, MpOBEACHHBIE KaK Ha JIFOAAX, TaK U Ha
KUBOTHBIX, MPOJEMOHCTpUPOBaNK, 4TO Bo3aeWcTBHe MU cmocoOHO mno-pazHOMY
BIIMSATh HA CTAPEHUE PA3IMYHBIX OPTraHOB, YTO B PE3YJIBTATE MOKET IMPUBECTH JIHOO K
YBEJIUYECHHIO, JIMOO K YMEHBIIECHUIO TPOJOJKATEIFHOCTH KU3HU, B 3aBUCUMOCTH OT
MOJYYEHHOW 03Bl paguanuu win ee MowHocTu [1]. MM Moxer crnpoBoumnpoBaTh
pa3pbiBbl JBoMHON cnimpanu JIHK, uTo TopoKaaeT reHeTUuecKyo HECTaOUIbHOCTD,
nospexaeHne JIHK m oxkuciauTenbHbIM ‘€Tpecc. JTO, B CBOK OYEPENb, BBI3BIBACT
IIPEXKIEBPEMEHHOE CTAPEHUE 3HIOTEIHAIBHBIX KJIETOK MO3Ta U UX MOCIEAYIOIIYIO
ruoens [2]. Ilpomecc crapends HEW30E)KHO BEACT K IOCTCIICHHOMY CHIDKCHHIO
KOTHUTUBHBIX (DYHKIUH: yXyJIIaeTCsl CIIOCOOHOCTh K OOYYEHHMIO M 3allOMHUHAHUIO,
CHIYKAeTCsl KOHLEHTpaLVisi BHUIMAaHUS, 3aMEISIETCS MPUHITUE PEIICHUH, HapyIIaeTCst
CEHCOpHass M MOTOpHas KoopauHaius [3]. PaamanumonHHoe cTapeHne Mo3ra
npeacTaBiser cobor “Mopdosorndueckue ¢ (QYHKIMOHATIbHBIE W3MEHEHHUS B
HEWpPOHAX, TIMAJbHBIX KIETKaX M COCYJAMCTOM CHCTEME LEHTPAIBHOM HEPBHOU
cuctemMbl (LHHC),. BbI3BaHHBIE BO3JCHCTBUEM HWOHU3UPYIOUIETO  U3ITyYEHHS.
OTU U3MEHEHUS MPOSIBISIIOTCSA YEPE3 TAKUE MEXAHU3MbI, KaK OKHCIUTENbHBIN CTpecc,
HapyHeHnsH GYHKIIMN MUTOXOHIpHid, moBpexaenue JIHK, ykopouenue Ttemomep,
BOCHAJIeHNEe U u3MeHeHuss B aytodaruu. [lonrocpounble HaOMOIEHUA 32
nocjencTeusiMu apapuu Ha YepHoObuibckoit ADC mokaszaid yBeJIMYEHHUE CIy4yacB
3a0oneBanuii, cBs3aHHbIX ¢ Hapymenusmu [[HC, y mromel, mnoaBeprimxcs
oOJyHMEeHNI0, BO BCEX 30HAX 3arpsi3HEeHHs. B 4acTHOCTH, Yy MHOTHX IMOCTPaJaBIIAX
Obln BeIsIBIEHBI u3MeHeHus B [[HC, koTopbie mpuBenn K pa3BUTHIO pagualliOHHO-
WHIYIIMPOBAHHONW HEWPOKOTHUTUBHOW nucyHKImU. bonee Toro, y JIMKBHIATOPOB
nociencTBuii  apapun  Ha  YepHoObutbckOM ADC  HaAOMIOMATUCh TPU3HAKH
BOCIIAJIUTENBHBIX TPOIECCOB, KOTOPHIE MOTJIM OBITh CBS3aHBI C YCKOPEHHBIM
crapenueM. M3 306 pabounx, MOCTpaJaBIIMX OT aBapWUU, 3HAYUTEIbHBIA MPOLIEHT



myxuuH (81%) u xenmun (77%) neMOHCTpUPOBAT MPU3HAKU MPEKIEBPEMEHHOTO
crapenus. llpu »sToM, nuua wmmagme 45 Jer okazanuch Oosee ysI3BUMBI K
paauallMOHHO-UHIYIIUPOBAHHOMY YCKOPEHHOMY CTapeHUIo [2, 4].

Heab. M3yyeHune OCBEIOMIICHHOCTH HACEIEHUs O IIOCIEICTBHUAX BIIUSHUSA
panuanuonHoro ¢gakropa Ha [{HC uenoseka.

Meroasl  ucciaenoBanms. [IpoBoauioch  Baj€oJIOrO-IUAarHOCTUYECKOE
uccnenoBanne 44 pecrioHIeHTOB B Bo3pacte oT 17 no 53 net (u3 Hux 72,7% KeHIuH
u 27,3% myxuun). Kputepuu BKIIOYEHUS: HATUYKUE UHPOPMUPOBAHHOTO COTIIACHS.

Pe3yabTarsl m ux o0cy:xkneHue. CoriiacHO MPOBEICHHOMY HCCIEAOBAHHUIO,
mub 4,5% onpomeHHbIXx oTMeTHiid y cebst 3aboneBanus [HC. BodbmmHCTBO
pecnoHIeHTOB (66%) OLIEHUITU COCTOSIHUE CBOETO 3/I0POBbs Kak npuemiieMoe. Cpenu
IJIaBHBIX (AKTOpOB, BIMSIONIMX Ha CaMOUYyBCTBHE, CTpecc .orMmerwiu 90%
YYaCTHUKOB, HepaluoHalbHOEe mnuTaHue — 61%, a HemocTraToK (U3NUYECKOM
aktuBHoctd — 45,5%. Buwmsgaue pampaumu omyTtwin  15,9%  onpoiieHHbIX,
OOJBIIMHCTBO U3 KOTOPBIX (84,1%) cumTatoT npeObiBaHUE B 3arpA3HEHHBIX 30HAX
OCHOBHOM MPHUYMHON JydeBoro mnopaxeHus. lloutu Bce pecnonaeHtsl (95,5%)
MOJIArar0T, YTO CHUMIITOMBI JIyYEBOTO BO3ACHCTBHUS 3aBUCAT OT IIOJYyYEHHOM O3BI.
HNuTepecHo, uto numb 29,5% oco3Hator, 4To 103a BbiIe S0 I'p MOXKET HEraTUBHO
OTpa3uThcs Ha paboTe mo3ra. Okono 56,8% y4aCTHHKOB Ha3BaIM OOIIYIO Cl1abOCTh,
YTOMJISIEMOCTb, alaTHIO, TOJIOBHYIO 00Jib, OCCCOHHUIy U TOIIHOTY MEPBUYHBIMU
peaKIMsIMHU Ha pauaIuio.

PeHnTreHoBckue uccieaoBaHUs, CBSI3AHHBIC € pajuallied, CUUTaOT Hanbosee
pacrpocTpaHEeHHbIM MeToJIoM 68,2% ompomeHHbIX. 95,5% npoxXoAsT UX €XKEroJHo,
HO Jmib 13,6% wuHTEpecyloTCcsl HOJYyYeHHON no30i. 65,9% ocBegOMIIEHBI O
BO3MO>KHOM HETaTUBHOM BJIMSIHUM peHTTeHOBCKOro n3nydenus Ha [{THC. Yamie Bcero
(70,5%) pecrioHJIEHThI OTMEYAKOT HEPBHYIO CUCTEMY KakK IMOJABEPKCHHYIO PaJUaIINH,
nanee WAYT SHAOKpUHHas (65,9%) u cepaeuno-cocyaucrtas (52,3%). IlpumepHo
38,6% cUHATAlOT HEPBHYI) CHCTEMY paaMOpPE3UCTEHTHOU. 65,9% momyckaror,
YTO YaCThle paJUAllUOHHBIE TMPOIEAYpPhl MOTYT BbI3BaTh HEPBHO-TICUXMUUYECKHUE
pacCcTpoOMCTBA M 3JI0KAYECTBEHHBIE OMyXoyH, 56,8% — CHUKEHUE KOTHUTHUBHBIX
bynxmmii, 43,2% = “6ome3nr Amwireiimepa, 25% — wHCYNmbT, 22,7% —
6one3nb [TapkuHCOHA!

Jlums. 43%  y4acTHUKOB OCBEIOMJIEHBI O TMOHATHM «PaJUuallOHHO-
MHIyUUpOBaHHOE cTapeHue Mosra». lIpu stom 50% Ha3Banu acTEHUIO W JIpyTHE
HEBPOJOFPMYECKUE TMPOSABICHUSI KakKk CcUMNOTOMBL. Cpeau OCHOKHEHUN JTy4eBOil
Tepanuu  LIHC 61,4% BbIensOT JUCHYHKIHIO DHIOKPUHHBIX KEJle3 W
ruroranamyca, 54,5% — pazBurue omyxoseid Mosra, 50% — mydeBoil Hekpo3. OKoJio
31,8% cunTaror, 4TO OCJIOKHEHUS MPOSIBIAIOTCA uepe3 1-2 mecdiia mocie Tepamnuu,
29,5% — gepes 2 Henenu. MyTtarenes, KaHIIEpOreHe3 U SMOPHOTOKCHUECKH A PexT
KaK BO3MOXKHBIE MOCJICICTBUS PaguallMOHHOTO Bo3aeicTBusl Ha3Banu 84,1%, 68,2%
u 65,9% pecnoHIeHTOB COOTBETCTBEHHO. OCHOBHBIM UCTOYHUKOM MH(QOpPMaLUU AJIs
90% y4acCTHUKOB SIBIIIETCSI MHTEPHET, s 79% — MeauuuHCKas JIuTeparypa, Npu
3TOM JIOCTOBEPHBIMU CBOU MCTOUYHHUKH CUUTAIOT 61% OMpOIIECHHBIX.



BoiBoabl. CornacHo pesyiabTaTaM HCCIEIOBAHMS, MOXKHO CJAeNaTh BBIBOJ O
TOM, YTO PECIOHACHTHl HEJOCTATOYHO OCBEAOMJICHBI O MpoOiieMe MOCIEACTBUN
BIUSIHUS paguarmonHoro ¢gakropa Ha [[HC gemoseka.
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CPABHUTEJIbHBIA AHAJIN3D®PEKTUBHOCTHU
TPAHCIIJIAHTAIIUU AMHUOTHYECKON MEMBPAHBI
METOJIAMMUM «ONLAY», «KINLAY» U «SANDWICH)»
ITPU ITOBPEXIAEHUAX POI'OBHUIIbI

AnxoBckas E. Ay"AnuieBuy B. A.

I'poonenckuti cocydapcmeennwli MeOUYUHCKULL YHUBEPCUmMem
Ipoono, benapyco

Beenenue. TpaBMmbl W 3a00sieBaHUS POTOBULBI BXOAST B YHKCIO HambOojee
YacThIX MPUYUH HOTEPU 3peHHUs W HHBAIMAHOCTU. CoOrjacHO JaHHBIM Yy4éra
oOpamiaemMocT, (J10J1s1 NAllMEHTOB C MaTOJOTMEd PpOTOBULIBI CPEAM MOCETUTENEH
0 TaTbMOJOFNYECKUX KaOMHETOB nocTuraer okoyio 25%. C 1enpro aJeKBaTHOTO
XUPYPTHYECKOI0 JIEUEHUs CpEeIr MNPOYMX METOJOB BBICOKYIO PE3YyJIbTaTUBHOCTH
JEMOHCTPUPYET METO HCIIOJB30BaAHNS aMHHOTHUECKOM MeMOpaHbl (AM) [1, c. 116].

Heab. CpaBuutenbHbid aHamu3 dG(EKTUBHOCTH TpaHcIaHTaruu AM
MeTomaamu «onlayy, «inlay» u «sandwichy npu TpaBMax u 3a00JI€BaHUAX POTOBHUIIBI.

Metoabl ucciaeaoBanusi. AHaATUTHYECKUN 0030p HAYYHOU JIUTEPATYPHI.

Pe3yabTaTsl u uX 00cy:xkaenne. AM — 3To nsaTUCIONHAsS 000JI0UKa TONIIUHON
o 500 wmkm. CTpyKTypHOE CXOJICTBO C 0a3aqbHOW MEMOpPAHOM POTOBHUIIBI
(xomnarenst |, 111-VIl Tunos, naMmuanH, GUOPOHEKTHH), a TAKKE UMMYHOJIOTHYECKas
nHepTHOCTD (oTcyTcTBUE Ha e€ KieTkax HLA-A, B, C u DR-aHTUTreHOB) MO3BOJISIIOT
UCIONb30BaTh AM B KauecTBE IJIACTUYECKOTO MaTepuana B OPTaibMOXUPYPIHH.
Kpome Toro, AM oOnagaeT npOTUBOBOCHANIMTEIbHBIMU, MPOTUBOMUKPOOHBIMH,



aHTU(HUOPOTUYECKUMH aHTUAHTHOTEHHBIMH CBOWCTBaMH. KIIMHWYECKHM JOKa3aHa
3¢ (HEeKTUBHOCTh HCIOJb30BaHUS AM TIpH TNEPBUYHOM MNTEPUTUYME U OCTPBIX
XUMHYECKUX 0KOrax poroBHIIHI [2, c. 3].

IOpunnyeckue ocHOBBI TpaHciuiantanun B Pb  3akperienst B 3akoHe
«O TpaHCIUIaHTAIlMKM OpPraHOB W TKaHEH dejoBekay». KITIOYEBBIM MPUHIIUIIOM
SBJISICTCSI 3aBEPEHHOE HOTApHAJIBHO MHUCHMEHHOE COTJIACHE POKCHUIIBI HA W3BSITHE
OMOJIOTUYECKOTO MaTepuaa.

DKCIUTaHTHPOBAaHHAS TKaHb C TCUCHHEM BPEMEHU IMOABEPTacTCs ACCTPYKIUH U
TepseT cBou cBokicTBa. C IENIBI0 COXpaHEHHs CBOMCTB AM MpeioKeHO MHOKECTBO
CIIOCOOOB KOHCEpBallMM. B KIMHWYECKOW IPAKTHKE WCIIOJB3YIOTCS (Pa3InIHbIC
dbopMBl TpaHCIUTAaHTaTOB AM: HaTHWBHAs, KOHCEPBHpPOBaHHAs (B ' yCJIOBHSIX
XOJIOJIOBOTO XPAaHCHMS), KPUOKOHCEPBHPOBAHHAS WM JIMOMDUIN3HPOBAHHAS M TIPOY.
Kaxxnprii U3 crmoco00B HampaBjIeH Ha JIOCTHKCHHE KOHKPETHOM mend..llpu stom,
COTJIaCHO JIaHHBIM JINTEPATyphl, COXPAaHCHHE MPO3PAYHOCTH TpaHCIUIaHTaTa AM
JOCTUTAETCS 32 CYET MCIOJIBb30BaHMUS METOIOB KPHOKOHCEPBAI M JIHO(UITU3ATIHH.

B  odranemoxupyprun  TpaHciuiantaius  AM = 3TO  omepaTMBHOE
BMEILIATEIbCTBO, HAINPABIEHHOC HAa BOCCTAaHOBJICHHWE. IIEPEHAHErO OTACNA IJIa3a.
Tpancmantar  o0ecreduMBaeT  3aXUBJIEHUE,  NPOTHBOBOCHAIUTENBHBIM U

aHTUpyO1oBEIM dddext. g dpukcanun AM B HACTOsIIIIEE BpEMsI UCTIONIB3YIOTCS TPpU
CTaHJIapTHBIC TEXHHUKHU: «Onlay» (Omosormueckoe. MOKPHITHE WU IMOBs3Ka), «inlayy
(mocnoitHas TexHuKa), «Sandwichy (koMOMHMpPOBaHHAs TeXHHKA) [3, ¢. 9].

Texuuka «onlay», WM NOBEpXHOCTHOE HATOKEHHUE, TIPEronaracT GUKCAIHEO
AM HENoCpeICTBEHHO Ha HIUTEIUAIbHYIO TOBEPXHOCTh PpOTOBHUIIBI, T[J€ OHA
(YHKIMOHUPYET M0 TUITY BPEMEHHONU OMQJIOIrMYECKOM MOBSI3KH, KOHTAKTHOM JIMH3BI C
AKTUBHBIMU TEPANeBTUYECKUMU CBOMCTBaMU. J[aHHAas TEXHHKa OpPHUEHTHpPOBAHA Ha
Ky[IHPOBaHUE BOCHAJICHUS, aHAJITE3UIO' M CO3JAHME BIIAXKHOM, 3aIMIIEHHON Cpezbl
IUISL  CAMOCTOSITEJIbHOM — pEreHepald  MOBEPXHOCTHBIX  clo€B. TexHuuecku
TPAHCIUIAHTAT MOAIIMBACTCS ITOBEPXHOCTHBIMH Y3JIOBBIMU 1IBamMH (HeisioH 10-0) nmu
¢ukcupyercs OECIIOBHO,C TIOMOUIBI0 BAKYYM-JIETUAPUPOBAHHBIX KOHTAKTHBIX JIMH3,
YTO OCOOEHHO IIEHHO MPH MCTOHYEHUU POroBHIlbl.. MoauduimpoBaHHas METOIUKA
«onlay-nojgockwy Mpu “TpaBMaTHUECKUX pa3pblBax MpeanoiaraeT MHUHUMAaJIbHOE
BMEILIATEIbCTBO B\ LIEHTPAJIBHYIO ONTHYECKYIO 30HY, Ojarojaps yeMmy 3HayuTEeIbHO
CHUKAETCS PUCK PA3BUTHUS MTOCIECONEPAIMOHHOTO aCTUTMaTU3MA.

MeTton «onlay» AeMOHCTPUPYET BBICOKYIO 3PHEKTUBHOCTh B OCTPOM TEPUOJIE
XUMHYECKUX W TEPMHUYECKUX OXKOro, mnpu cuHapome CruBeHca-/[?>KOHCOHA,
[EPCUCTUPYIOIINX SIUTEIHAIBHBIX 3PO3UAX, a TAKXKE NPU MOCTTPABMATHUYECKUX
paspbiBax POTOBUIIHI.

BaxxHO OTMeTHTB, YTO TP OXOTax CpeaHEH CTENeHW TEeXHUKa «onlay»
JIOCTOBEPHO YCKOPSIET 3MUTEIN3ALMUIO 10 CPABHEHHUIO C KOHCEPBAaTUBHOM TEpamnuei,
HO TIPU TSKENBIX OKOrax He JMa€T 3HAYMMBIX IMPEUMYIIECTB B BOCCTAHOBIIEHUU
MPO3PAYHOCTH POTOBHUIIBI.

Texnuka «inlay» mnoapasymMeBaeT HMHTpPACTpOMalibHOE mHoOrpyxenue AM.
E€ yxnanpiBaioT B Tony Aeexra u GUKCUPYIOT K KpasiM paHbl, U, CIEI0BATEIBHO,



AM BpInodHSAET (YHKIMKM BpPEMEHHOM OazaJibHOM MeMOpaHbl, IO KOTOPOM
MUTPUPYIOT SMUTEIUOIUTH U (HUOPOOIACTHI, BOCHOMHSAS CTPOMAIbHBIA MaTpPUKC.
JlaHHBIN METOJ pelIaeT 3aJaud MEXaHMYeCKOTO 3aMENICHMs TIyOOKHX TKAaHEBBIX
nedeKToB, o0ecrieunBas OMopy A mpoiudepanuu KIETOK U TePMETHU3ALMI0 TpU
nepoparnusx. OnepatuBHas  TEXHHKA  3aKiio4aerci B (OPMUPOBAHUU
MHOTOCJIOHOTO TpaHCIUIaHTaTa C MOCHeAyromeld ero (ukcanued OJHUM PAIOM
y3JIOBBIX IIBOB (MaTepuall, HUTHU) K KpasM Ae(PeKTa, YTO IO3BOJSET COXPAHUTH
HEO0OXOIUMYIO MEXaHUYECKYIO MPOYHOCTh TPAHCIIAHTATA.

Merton «inlay» HaXOaUT OCHOBHOE NPUMEHEHHE TP NepPopalnsX pOTOBULIbI,
IIyOOKUX CTPOMANIbHBIX $3BaX, PACIUIaBICHUSIX, a TakKe MAaKyJSpHBIX pa3pbiBax
CETYATKH (KaK 3JIEMEHT BUTPEOPETUHATBHOU XUPYPIUH).

HeobxoauMo OTMETHTb, YTO TMPEACTABIICHHbIE TEXHUKH  He.. SIBISIOTCS
B3aMMOMCKIIIOYAIONIMMHY, HAIMPOTUB, B CJOXKHBIX KIMHUYECKHX CHUTYAIUSX OHHU
BBICTYNAIOT KaK B3aMMOJIOTIOJHSIOIINE.

Texuuka «sandwichy mpencraBiaseT coOoli KoMOWHammio onlay u inlay:
MPOU3BOAMUTCS 3al0JIHEHHE TPAHCIUIAHTATOM TIIyOOKOTo AedeKTa pOroBULIBI C
MOCJIEAYIONIUM YKPBITUEM paHeBO moBepxHOCTH AM. JlanHas KOMOMHUPOBAHHAS
METO/IMKA 00ECIIeUNBAET OJJTHOBPEMEHHO MEXaHUYECKYIO MOJACPKKY U CTUMYJIUPYET
pEereHepanuo TKaHEW, 4TO OCOOEHHO BOCTPEOOBAHO IpPH OOLIMPHBIX S3BEHHBIX
MOPAXKEHUAX C pUCKOM nepdopaunu. Kak noguépkuBaeTcs B PYKOBOJCTBAX IO
o TaNbMOXUPYPIUH, BBIOOP KOHKPETHONM TEXHUKH WJIM HUX COYETAaHUS JIOJKEH
ONPENENATbCA UHAUBUIAYAJIBHOM  KIMHUYECKON KapTUHOW, a He KECTKUM
MIPOTHUBOMOCTABICHUEM METO0B [4, c. 41].

BoiBoabl. Takum o00pa3om, BbIOOp Mexay «onlay» u «inlay» TexHukamu
TpaHcianTauuu  AM  JuKTyeTcss IIIyOMHOM M XapakTepoM  IMOpPaXKCHHUs.
[ToBepxHOCTHBIE MpOIECCHl TPEOYIOTTJIaBHBIM 00Pa30oM 3alIUTHO-PETYIISATOPHOTO
BO3JICUCTBHS, TOrAa KaK. TIIYOOKHME CTpOMajibHble JA€PEKTbl W HapyUICHUS
LEJIOCTHOCTU O0OJIOUKH HYKJIAIOTCSI B KapKacCHOM 3aMelleHHH. JIWIb MoHMMaHue
NaTo(PU3HOJOTUYECKUX ", OCOOCHHOCTEH Ka)XXIOro ciaydas TMO3BOJSET XUPYPry
ONTHUMAJIbHO TPUMEHUTH OJHY W3 TEXHUK WJIM HUX KOMOMHALMIO, TOOHUBAsCh
MaKCUMaJbHOTO GyHKIMOHATIBHOTO U aHATOMHYECKOTO pe3ynbTara.
KomOunupoBanHoe npumeHeHne «Sandwichy TeXHHWKH MpH THKENBIX MOPAKECHUIX
NAET HAMITY9IINE UCXO/IbI, UTO MOATBEPKAACTCS KIMHUUYECKUMU HAOIIOACHUSIMU.
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ULTRASOUND-BASED TEACHING OF CARDIAC PHYSIOLOGY
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Introduction. Ultrasound has become a widely used diagnostic modality and is
increasingly integrated into medical curricula to prepare students for clinical practice.
While its role in patient assessment is well established, its usefulness in preclinical
courses such as human anatomy and physiology is increasingly recognized.
The development of well-structured curricula “to ' introduce students to imaging
techniques in medical schools is becoming increasingly important. One of the widely
known methods of ultrasound is echocardiography. It is a non-invasive imaging
technique that provides the opportunity to study cardiac anatomy and physiology in
real time. Modern medical curricula.increasingly integrate echocardiography into
basic heart physiology and undergraduate training to bridge theory and practice. Live
ultrasound visualization replaces static textbook diagrams, helping learners grasp
dynamic cardiac mechanies. The development of well-structured curricula to
introduce students to imaging techniques in medical schools is becoming increasingly
important [1, c. 206].

Aim: to analyze scientific publications on the issue of integrating
echocardiography into ‘the traditional curriculum for medical students in cardiac
physiology and.to analyze student and faculty feedback.

Research ‘methods. A search of publications was conducted in PubMed,
Medline;"and Embase databases for the period from 2020 to August 2026. A total of
65 relevant articles were identified. The search was conducted using the following
keywords: ultrasound, echocardiography, medical students teaching.

Results and its discussion. An analysis of the identified publications shows
that the inclusion of a seminar on cardiac ultrasound diagnostics increases students'
confidence in understanding cardiac physiology and strengthens their confidence in
performing cardiac ultrasound examinations in practice. This study assesses the
utility of cardiac ultrasound workshops within a medical physiology course [2].

The concept of point-of-care ultrasound has been widely accepted owing to the
development of portable ultrasound systems and growing body of evidence



concerning its extensive utility. Thus, it is reasonable to suggest that training to use
this modality be included in undergraduate medical education. Training in
ultrasonography helps medical students learn basic subjects such as anatomy and
physiology, improve their physical examination skills, and acquire diagnostic and
procedural skills. Several reports have indicated that some medical schools have
integrated ultrasound training into their undergraduate medical curricula. Jichi
Medical University in Japan has been providing medical students with ultrasound
education to fulfill part of its mission to provide medical care to rural areas [3].

Ultrasound diagnostics is a tool used in clinical practice and is gradually being
integrated into medical student curricula at a number of medical schools worldwide.

The purpose of this study was to assess medical students' perceptions. of the
integration of ultrasound training into the curriculum. Analysis of the results revealed
that students acknowledged that ultrasound training improves-their knowledge of
internal medicine and various diagnostic techniques, as well as enhances their clinical
decision-making skills. The study found that most students believe that integrating
ultrasound training into the medical curriculum is valuable. However, further work is
needed to determine optimal learning conditions and evaluate the effectiveness of
current training [4].

The integration of ultrasound diagnostics’ into medical specialist training is
attracting increasing attention due to its potential to improve clinical training.
However, a standardized framework for its implementation and curricular standards
have not yet been developed. Research findings indicate that early and sustained
exposure to ultrasound diagnostics improves students’ understanding of anatomy and
physiology, strengthens clinical judgment, and enhances residency readiness. Future
efforts should focus on developing and implementing standards that facilitate the
consistent and uniform integration of.ultrasound training into undergraduate medical
education programs [5, c. 2168].

A training module .on'cardiac ultrasound diagnostics for medical students is of
interest. It helps develop basic skills in image acquisition, identification of normal
ultrasound anatomy and cardiac physiology. A short training course followed by
independent practice. ‘improved medical students' cardiac ultrasound skills.
Participants felt more.confident in performing cardiac ultrasound examinations, and a
significant number felt that training in ultrasound diagnostics helped them achieve
other learning goals in their cardiology practice [6].

Summary. Using ultrasound to teach medical students cardiac physiology
Improves test scores, enhances real-time visualization of the beating heart, and
demonstrates dynamic concepts like the Frank-Starling law. Studies show student
assessment scores rise significantly after live ultrasound integration.

Teaching cardiac physiology using ultrasound is feasible for medical students
and increases their motivation to improve their knowledge. Feedback from students
and faculty about this innovation has been very positive.



Echocardiography transforms abstract physiology into a visual process:
medical students see valve function, myocardial movement, and blood flow in real
time, which aids in the study of cardiac physiology.
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Introduction. Caesarean section (CS) is a major operation used to deliver a
baby through incisions in the mother’s abdomen and uterus. CS is one of the most
common operations in obstetric practice. It can be lifesaving when vaginal delivery is
unsafe or impossible. In modern obstetrics, caesarean section is of great importance,
as it helps to preserve the health and life of both the mother and the child in cases of
complicated pregnancy and childbirth. Currently, the frequency of CS is steadily
increasing. Taking into account possible complications directly related to the
operation or to the postoperative period, it is important to properly justify the
necessity of this surgical intervention [1, 2, ¢. 397].



Absolute indications for CS include major pelvic abnormalities causing
definite obstruction to vaginal delivery and persistent shoulder dystocia when safe
vaginal delivery cannot be achieved. Relative indications include previous CS,
significant maternal cardiac disease, active maternal infections where Caesarean
delivery is recommended, and suspected fetal macrosomia. Surgical management and
post-operative care is important to prevent further complications enhance the quality
of life. Postoperative care includes prevention of maternal complications such as
infections, thromboembolism, hemorrhage and bladder bowel injury [1, 2, c. 397].

Objective. To study and analyze the main indications for CS in both planned
and emergency cases, as well as the condition of newborns delivered via CS.

Methods. Studying history cases of patients who were delivered by CS at-the
Municipal Clinical Emergency Hospital in Grodno.

Results and discussion. We have performed studying history cases of
105 patients who were delivered by CS at the Municipal Clinical Emergency Hospital
in Grodno. When studying the gestational age at the time of.delivery, it was found
that in 97,14% of cases (102 cases), the delivery was term and occurred at a
gestational age of 273,5+£7,03 days, while in 2,86% of cases (3 deliveries), it was
preterm, occurring at a gestational age of 245+8,2 days. The average age of the
women was 28,7+5,42 years.

A total of 88 operations (83,8%) were performed as planned; the number of
emergency operations was 17 (16,2%). Indications for planned delivery by CS were
distributed as follows: 48,86% of cases — scarring on the uterus after previous CS,
13,64% — premature rupture of amniotic sack, lack of labor activity after labor,
12,5% — conclusion of the ophthalmologist about the shutdown of the labor period in
childbirth due to pathology of the organ of vision, 11,36% — chronic fetoplacental
insufficiency, subcompensatedform,.fetal growth retardation syndrome, 6,82% -
breech presentation of the fetus, 6,82% — conclusion of a neurologist on an operative
solution regarding the presence.of a neurological pathology in a pregnant woman.

Indications for.~emergency delivery by CS were as follows: premature
detachment of the normally located placenta — 23,53% of cases, premature birth, lack
of effect from delivery =17,65% of cases, weakness of labor, not amenable to drug
correction — 17,65% .of cases, clinically narrow pelvis — 17,65% of cases chronic
intrauterine<fetal hypoxia — 11,76% of cases, high erect standing of the arrowhead
suture —5,88%.0f cases, acute fetal asphyxia — 5,88% of cases.

The™ condition of newborns delivered via elective CS was assessed as
satisfactory in 80 cases (90,91%) and of moderate severity in 8 (9,09%). At the same
time, the number of children born in satisfactory condition during emergency
delivery amounted to 11 (64,71%). At the same time, the condition of 6 newborns
(35,29%) was assessed as moderate due to the presence of clinical signs of
intrauterine  infection, respiratory distress syndrome, respiratory failure,
morphofunctional immaturity, and prematurity.

Conclusion. CS is an important obstetric operation that can save the life of
mothers and babies when medically necessary. Safe management requires proper



assessment and preparation, appropriate anesthesia and prophylaxis, careful surgical
technique and effective postoperative care. Most CS (more than 83%) were
performed on a planned basis for obstetric indications and due to extragenital
pathology. At the same time, the indicator characterizing the frequency of emergency
delivery (16,2%) indicates timely diagnosis of obstetric complications.
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PREECLAMPSIA: DIAGNOSIS, COMPEICATIONS
AND OBSTETRIC MANAGEMENT
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Grodno State Medical University
Grodno, Belarus

Introduction. Preeclampsia is a hypertensive disorder that develops after
20 weeks of gestation and is<accompanied by proteinuria or other evidence of
maternal organ dysfunction J1]. Eclampsia is characterized by new onset generalized
tonic clonic seizures in.a woman with preeclampsia after exclusion of other
neurologic causes [2-4].. These conditions remain important causes of maternal and
perinatal morbidity and mortality. Diagnostic assessment combines blood pressure
measurement with evaluation of renal, hepatic, hematologic, neurologic, respiratory
and uteroplacental.involvement [1, 2, 5]. That is why it is very important to diagnose
any complications.during pregnancy to prevent preterm labor.

Objective. To evaluate the diagnostic criteria, major maternal and fetal
complications of preeclampsia and eclampsia in order to support timely obstetric
management.

Methods. Studying history cases of patients with preeclampsia, statistic
analysis.

Results and discussion. Preeclampsia is diagnosed when systolic blood
pressure is at least 140 mmHg or diastolic blood pressure is at least 90 mmHg on two
measurements after 20 weeks of gestation, together with proteinuria or evidence of
organ dysfunction. Severe features include blood pressure of at least 160/110 mmHg,
thrombocytopenia, impaired liver function, renal insufficiency, pulmonary edema or



new cerebral or visual symptoms [1]. HELLP syndrome represents a severe
complication requiring urgent assessment and, when clinically indicated,
delivery [1, 5].

We analyzed 50 cases of preeclampsia that developed during pregnancy.
14 patients (28% of cases) had a combined pathology and suffered from metabolic
disorders and thyroid pathology. 16 patients (32%) had thyroid pathology, and
20 patients (40%) suffered from obesity. In the first group of patients with combined
pathology, 21% of patients had pre-existing hypertension, while in 50% of ‘cases
hypertension developed during pregnancy. In the second group, 74% of patients had
hypertension that developed during pregnancy, and 18% of women had.edema of
varying severity. This indicates a strong influence of endocrine pathology:.on the
development of cardiovascular disorders. In patients of the third group with obesity,
hypertension was diagnosed in 65% of cases. The main cemplications during
childbirth were chronic fetal hypoxia and acute hypoxia against the background of
chronic hypoxia, as well as impaired utero-placental blood“flow.and premature
rupture of membranes.

The timing and mode of delivery depend on gestational age, maternal
condition, fetal status, cervical favorability, and the response to stabilization.
Cesarean delivery is not required solely because. preeclampsia or eclampsia is
present; it is considered when rapid delivery is.necessary and vaginal birth is not
appropriate, when labor induction fails, or when maternal or fetal deterioration
requires urgent birth.

Management prioritizes maternal “stabilization, seizure prophylaxis or
treatment, control of severe hypertension, and assessment of fetal condition.
Magnesium sulfate is the standard drug for prevention and treatment of eclamptic
seizures in women with severe disease [1, 3]. Acute severe hypertension requires
prompt antihypertensive treatment. When preterm delivery is anticipated, antenatal
corticosteroids may be used to.improve fetal lung maturity according to gestational
age and clinical circumstances.

Women with a history of preeclampsia also have an increased long-term risk of
cardiovascular and renal“disease, emphasizing the importance of postpartum follow
up and risk factor-assessment [4].

Conclusions. Preeclampsia and eclampsia require structured diagnosis,
repeated-maternal and fetal assessment, and timely escalation of care. Severe
hypertension, neurologic symptoms, HELLP syndrome, pulmonary edema, renal or
hepatic deterioration, placental abruption, and fetal compromise are warning features
that may require urgent delivery. Preeclampsia is a fairly common complication of
pregnancy, which, in turn, is a risk factor for the development of other complications
both during pregnancy and during childbirth. Timely treatment and prevention of
hormonal and metabolic disorders will contribute to the normal course of pregnancy
and childbirth and will reduce the risk of reproductive losses.
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CLINICAL MANIFESTATIONS OF ELECTROLY®E DISORDERS
IN CHILDREN WITH PAROXYSMALW€CONDITIONS
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Grodno State Medical University
Grodno, Belarus

Introduction. Non-epileptic/paroxysmal disorders are sudden, episodic attack
of symptoms not accompanied by abnormal ictal changes in the brain. Children have
higher metabolic rates and “fluid turnover, so their organs' activity is highlgly
sensitive to even minor electrolyte shifts [1, c. 22, 2, c. 1].

Cardiac causes_ include bradyarrhythmias, autonomic disorders, and
tachyarrhythmias such as-paroxysmal supraventricular tachycardia, paroxysmal atrial
fibrillation, and paroxysmal AV block.

Objective.. To analyze biochemical changes for non-epileptic paroxysmal
conditions according to the children's age & sex.

Methods. A cohort study was conducted among 73 children (age 1-17 years)
classified -according to the ICD 10: R56 R55 syncope and collapse, R58 single
convulsive.paroxysm at Grodno Children’s Hospital in 2024-2025.

Inclusion criteria: age <17 years, documented paroxysmal event of suspected
cardiac origin (palpitations, syncope, presyncope, chest discomfort) available medical
records including clinical history.

Exclusion criteria: confirmed diagnosis of epilepsy, documented structural
heart disease (congenital heart defects, cardiomyopathies), acute infectious conditions
with secondary cardiac involvement, incomplete medical records.

Data extracted. Demographics: Developmental age groups.



Biochemical parameters: Serum Na+, Ca2+, Mg2+, Cl-, K+, LDH, P,
creatinine kinase & glucose levels according to age-appropriate reference ranges.

Statistical data was processed on a personal computer with the aid of the
StatSoft Statistika 10.0 tool. The research involved scientific, theoretical &
comparative analysis of medical literature.

Results and discussion. Biochemical analysis was performed in 52 patients
(71,2% of the group). Normal values were observed in 23 patients (44,2%), with a
balanced sex distribution (10 F, 13 M). The frequency of normal values increased
with age and was highest in school-aged children (6) and adolescents (7), suggesting
that metabolic stability increases with age.

The most prevalent abnormality was hyperchloremia, detected in 25 patients
(48,1%), with an equal sex distribution (13 F, 12 M). It was most frequent in infants
(6) and toddlers (5), suggesting susceptibility to Cl- homeostasis changes due to
immature renal regulatory mechanisms and/or increased vulnerability to dehydration.

Hyperkalemia was uncommon, occurring in 2 patients (3,8%):.one male infant
and one school-aged female. No hypokalemia was observed. Elevated creatine kinase
was detected in 2 infants (female, 3,8%), suggesting an age- and sex-specific pattern.
However, the small sample size precludes definitive conclusions and warrants further
investigation in larger groups.

Other parameters (Na, Ca, Mg, LDH, P, and glucese) were normal.

Conclusion. Children with non-epileptic paroxysmal disorders have a variety
of metabolic patterns that differ by sex and age. Hyperchloremia emerges as the most
prevalent abnormality, affecting nearly half of tested patients with particular
frequency in infants and toddlers. This finding highlights the importance of routine
electrolyte monitoring in pediatric patients. presenting with paroxysmal symptoms
and suggests that chloride -homeostasis disturbances may contribute to the
pathophysiology of these .events, either directly or as markers of underlying
metabolic stress.

Biochemical examination is a thorough method for assessing children with
non-epileptic paroxysmal disorders is the biochemical examination. Patterns unique
to age and sex found in“this study could influence clinical judgement and diagnostic
algorithms. Ta.confirm these results and investigate their molecular underpinnings,
more prospective. research is necessary, which will improve outcomes for the
impacted-kids.
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Yueda B 1-m MockoBckoM opaeHa JIeHHHA MeIMIMHCKOM MHCTUTYTE

CryneHueckne roapl



JUNJIOM

C OTIHYHUEM
E N° 102527

[MpegpaBuTEaL Cere ‘RMUV\\LW

ok ™ Roten s weho
B lW'-\x u)(‘\*;m) H B IJ<S| OKOHUYH
NOJAHbII E\\ 1(’ m \\ lo\r“l Cb\.«mw
\»mm T heruano LU —
W! \Lﬁtw)o W Ly

Mo CrHeuHaJbHOLTH .. =
Joubuse Geao.

Tocy: upum uu it Dk3aMeHa munlum fi Komuccuu

oT Q‘ kQ\k,@\ I‘) J.u.‘np MCBOEHA

KBanHpHKAIHA 0

. H PpeueHueM

oamax.

B 1951 roay 3axkonumJ ¢ orianuneM 1-b1ii MocKoBckuii opena Jleanna
MeTUIMHCKUN HHCTUTYT

AcnupaHThbI 2-10 MOCKOBCKOI0 MeIMIIUHCKOI0 MHCTUTYTA
(cugsar A K. Jlarytun, B. U. Ilogauun, K. A. lllomenko, I'. I'. MycaJios,
N. K. ’Kmakun, croar B. Ackepos, K. H. Tkauenko (1953 r.)
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2-4 MOCKOBCKHHA TOCYIAPCTBEHHLIA MEAMILWHCKHA

s AT e 58 AMTTIAOM

.
Ha npasax pykonmucu

H. K. KMAKMH KAHAM,A,AH]A HAYK

MMA N¢ 000523

BJIUAHHE YOAJIEHHS KOPbLI BOJIBLIHX
MOJIYIIAPHH FOJIOBHOTO MO3TA HA
TFA30BbIH OBMEH ¥ COBAK

Mocksa 2/,47--..4 1955 r.

ABTOPEDEPAT
AHMCCEPTAUHK HA COMCKARHE YHEHON CTCNCHH
KAHAMAATA MEIHUMHCKUIE HAYK

3auura cocTonTes . G// )( . 1954 roaa

Mockua 1954 1.

Cu
Yeenwn Cexpomopn
Cosenma %

ABTOpedepaT HA COMCKAHUE YYEHOH CTCNEeHU KAHAUIATA MeIUIMHCKUX HAYK
U TUILUIOM KAaHAHJATAa MeIuUMHCKuX HayK (1954 r.)

JouenTt kadgeapbl HOPMAIBHOU (PU3HOJIOTHH
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KounexkTus kadgeaposl HopmanabHoii ¢pusuonorum (1960 r.)
B 1-m psiny (cieBa Hanpaso): acc. Kaaununa T. B., k.M.H. ZKmakun HU. K.,
1.0.H. Apunuun H. U., acc. Ky3spbmunkas JI. 1., acc. Ky3neunosn B. U.,
BO 2-M psiny, BTOpoii cipaBa — acc. Copponos O. T., TexHnuecknii nepcoHas
Kageapbl
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Jlekuusi mo ¢pusunosiorun: unraer gjoueHt Kmakun U. K.,
JexnuoHHblii ace. JI. . Kyssmuukas (Canokesu4) (1960 r.)

Pemenuem
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Bbiciueit Ammecmanmnonnoin Komuccun
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Jéa. Npeaceramerb Bbhicmei
Mock ¢ 19@ Ammecmaunonnoit Kommucenn
ocksa .?;—. y
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‘- * 1 Ammecmaunonnoit Komncenn
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IHoaroroBka 1-ro corsameHus 0 COTpyaAHn4YecTBe I'poAHEHCKOr0 MeIUHCTUTYTA
1 bejlocTOKCKOH MeIUIIMHACKON aKaJeMHIH.
AKmakun U. K. 3a neuarno Mamunkoi (1960-e rr.)

Houent ZKmakun U. K. (nepBbiii cipasa) ¢ aejerauneit CHO meannuHckoro
¢axyabTera BusibHiocckoro ynusepcurera (1961 r.)



KounexkTus kadgeaposl HopmanabHoii ¢pusuonorum (1966 r.)

B 1-m psnay k.0.H., nou. Ky3uenon B. U., k.M.H., acc. Kanununa T. B.,
1.0.H., mpo@., 4wi.-kopp. AH BCCP Apunuun H. U., acc. Cenbko @. H.,
K.M.H., go1. ZKmakun HU. K.,

BO 2-M Py K.M.H., acc. llumanckmnii I1. U., cT. 1a6. Tepemxo H. U.,
k.0.H. Codponos IO. T., 1a6opant ABpamenko M. M., acn. Moxkeiiko M. A.
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VIl nayuynas kondepenunus, nocsimensasi 10-ieruro 'T'MHU (1968 r.).
Cupaga najueno: nou. Kmaxkuun U. K.,

npog., wi.-kopp. AH BCCP Apunuun H. .,
nou. Kyaaro I'. B., nou. Pakyts B. C.
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IenTpajbHblil opaeHa JICHHHA HHCTUTYT YCOBEPLIEHCTBOBAHUS Bpayel, KypPChl
NOBbIIICHUA KBaJAnpuKkanum, 4-i ciaiesa 8o 2-m pany AKmakun U. K.,
MockBa (1969 r.)

v

Kmakun U. K. ¢ yuennneii bapadam H. A., Kemeposo (1969 r.)
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1-i1i B papy AKmakun U. K. Ix3amenanuonnas ceccusi (1970 r.)
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AKmakun U. K., Makmanos HU. 5. (1971 r.)
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Jx3ameHanMoHHas ceccusi (1972 r.)



O0cy:kaeHue npenoaaBareJaMu Kadeapbl HOPpMAJIbHON GU3MOT0THN METOAMKHA
npenojxaBaHust MTOroporo 3ansitus (1977 r.)
CaeBa Hanpaso: jaoi., k.0.H. Cogpponos IO. T., acc. CynpyH K. E.,
npod., 1.m.H. Kmakun H. K., acc., k.M.H. Cenbko @. H., acc. Kupuiiioa O. M.,
aoi., k.M.H. bopucrok M. B.



3acenaHue HAYYHOI0 CTY/ICHYECKOr0 KPYKKa Kadeapbl HOpMAJIbHOU
¢dusnonorun (1977 r.)

PeweHnuewm

Arﬂ—‘ ? E C TAEF Beicluel atrecTtaumMoHHON Komuccum

npu Cosetre Muuuctpoe CCCP
IMTPOGS®™E GO PA 7 ()7,-4(///'///47(/r.0 1977 r. (nporoxon .N54/ )
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[HoBbienune kpajanpukanuu B Llenrpasbuom opaeHa JleHnHa HHCTUTYTE
ycoBepiieHCTBOBaHusA Bpauei (1979 r.).
Caesa nanpaso: acc. Cynpyn K. E.;npo¢. ’Kmakun U. K.

AKmakun U. K. X1l nayuynas crynenueckasi koHgepenuus (1980 r.)



Mexkaynapoanoe copemanue, Kaynac (1981 r.)



Ipogeccop Kmakun U. K. npoBoaut 3aceqanue (pu3noa10ru4eckoro oduecrsa
(1981 r.)

’“'- BT §F E g 2 M{“"‘?”W B |
! ‘@3 eraraat sa%wAA PABOTY xx' . ~ HEREE B
aria & b 1 1 s

IIpodeccop Kmaxkun U. K. (mepBblii ciieBa) cpean COTPYAHMKOB HHCTUTYTA,
HATPaKI€HHbIX IPAaBUTEILCTBEHHbIMM Harpagamu (1981 r.)



YjieHbl KOMUCCHH 110 TOCYIAPCTBEHHOMY JK3aMeHY M0 NeIuaTPHUu.
4-ii cnmpaBa Kmaxun U. K. (1982 r.)

D ot | a -
Vi"‘c o

-

JK3aMEeHALIMOHHAA ceccus, 2-i B psiay cnpasa Kmakun U. K. (1982 r.)



KoJstekTuB kadeapbl HOpMAJIbHON (GHU3MOJIOTUH — MO0 AUTEIb
COLMAIUCTHYECKOro copesHOBaHus (1983 r.)
B 1-m psiny (cieBa HanpaBo): K.0.H., 1ou. Copponos IO. T.,
K.M.H., acc. Cenko ®@. H., 1.M.H., npo¢. Kmakun U. K.,
ct. 1ad. lHlaposaposa JI.A., K.M.H., 10o1u. bopucrok M.B.
Bo 2-m psaay: k.m.H. KupuiioBa O. M., k.M.H., acc. IlaBaosuu H. B.,
acc. CynpyH K. E., 1a06. ABpamenko M. M., npenaparop Pamuunnckas L. B.

pogeccop Kmakun U. K. BbicTynaer ¢ J0KJIaI0M HA IUVICHAPHOM 3aCeaHUU
VI c¢be3na Beaopycckoro odmecrsa pusuosioros (1983 r.)



MeskayHapoaHoOe COBeIaHHe IKCIEPTOB-CIENHAJNCTOB COLMATUCTHYECKUX
cTpaH no yHupuKauuu npenogaBanus GuU3noI0ru B MEMHCTUTYTAX H
Mea(axkyabTeTax yHUBepcuTeToB, Ilpara, YexocioBakus (1983 r.)

IV cbe3n besopycckoro pusuosiornueckoro oomecrsa um. U. I1. IlaBaosBa
(r. MuHCK, ceHTs10pb 1984 1.)
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PexrTop Macaaxos [I.A. u npogeccop Kmaxkun HU. K.



g

Bcecorsnbiii cumnozuyM «Cucrema Tpaicnopra kucjaopoaa» (1985 r.)
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IMpogeccop Kmakun U. K. 3a padGoroii



KPHEAS SABHUHWN T MR CHOH P AT VRS

AP0 PRI TEILHOC TR E1e L FC TRE

IMpogeccop Kmakun U. K. unraer jgekuuro



VIl cbe3n ¢pusnosioros benapycn,
nepBblil B HU:KHeM psiay ciaeBa Kmakun U. K. (1987 r.)
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YuyacTtHuku Bble3gHOTro mwieHyma Ilpotuaemnoit komuccun AMH CCCP
«MexaHM3MBbI CHCTEMHOM opranu3anuu ¢puznogorndyecknux pynkuuiinny (1989 r.)
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Y4yacTHMKH Bble3IHOI0 IUIeHyMa Ha kadeape akagemuk K. B. Cynakos,
npogeccop I'. ®. Koporsko, npopeccop HU. K. ’Kmaxun u ap. (1989 r.)

Macaakos /I. A., O6yxos I'. A., Kmakun U. K., Kouaparses /I. K. (1990 r.)



KosnexkTus kadgeapol HopmanabHoii pusunonorum (1998 r.)

B 1-oMm psiny - cieBa HanpaBo acc. O. A. baabdaryn, acc. JI. B. /lopoxuna,
npo¢. U. K. ZKmakumn, 3aB. kad. 3unuyk B. B., cT. ;120. JI. A. lllapoBaposa,
BO 2-oMm psay - aou. FO. M. EmenbsiHuHK, J1a0. O. B. Hukurtok,
aabd. M. U. Tykuna, acc. C. I. Opexos, ct. npen. 1. K. /Ipem3a
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KounexkTus kadgeaposl HopmanabHoii ¢pusuonorum (1999 r.)



IIpeemcTBeHHOCTH NMOKOJeHUA. BbIBIINMM 3aBexyommil kadgeapoi
N. K. ’KmakuH u 3aBeaywomuii kagpeapoi B. B. 3unuyk (2003 r.)



KosexkTus kadgeapol HopmanabHoii ¢usuonorum (2003 r.)
Caesa nanpaso ct. npen. C. /I. Opexos, acc. JI. B. Jlopoxuna,
acc. Crenypo T. JL., npo¢. Kmaxuun WU. K., 3aB. ka¢. 3unuyk B. B.,
aou. FO. M. EmeabsiHuuk, ace. [llaasuesa JI. K., nou. O. A. bajnodatyn
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Ipogeccop Kmakun U. K. Ha niieHapHOM 3acegannu
Pecny0inKaHCKOH HAYYHO-NIPAKTHYECKON KOHepeHum,
nocesmeHHoi 50-i1ernro kageapsoi (2009 r.)

IHo3apasJiienne ¢ 95-1eTHUM WOMJIeeM OBIBIIETO 3aBeAYIOLIEro Kadeapou
AKmaxkuna U. K. (2021 r.)
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