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OBLIASA XAPAKTEPUCTUKA PABOTbI

AKTYaJIbHOCTh HCCJIeA0BAHMSA. AKTHUBHOE BHEIpEeHHE (HapMaKOJIOTHUECKOW TPYIIbI
«CTaTHHBDY B KIMHUYECKYIO MPAKTUKY, KaK BBICOKOA(()EKTUBHBIX THUIMOTUIUIEMUYECKUX
JIEKApCTBEHHBIX CPEJICTB, CTAJIO0 BO3MOXHBIM Oyiarofapsi MHUPOKOMACIITaA0OHBIM HCCIIE0Ba-
HUSIM, CBUJETENBbCTBYIOIIUM O CHM)KEHHHM PUCKA SHIOBACKYJISPHOM MAaTOJIOTUU U BBICOKOU
X 3(pPEeKTUBHOCTH C TOUKU 3pEHUS YIJIMHEHUS MPOAOHKUTEILHOCTH KU3HU MAIlEeHTOB
(CycekoB A.B., I'opasikoBa H.b., 3y6apera M.1O., boiiios C.A., 2010; Anekcansin JLL.A.,
Cwmna E.I'., 2011; MunutanoB B.1O., Tyes A.B., UepemneB B. A., 2018). B To ke Bpems
Cpellu HaKaruIMBarouieiicss nHpopmalu 0 MO3UTUBHOM JIEHCTBUU MPENapaToB MOSIBISIIOTCS
CBEJICHUSI O JOCTAaTOYHO CEPhE3HBIX MOOOUYHBIX AP (EeKTax CTAaTUHOB, BOZHHUKAIOIIMX MPU
JUTATEIILHOM HMX MPUMEHCHHH, BIUIOTH 10 pa3putus muomnaruu (Patel J., Martin S.S., Banach
M., 2016, dsaasix A.H., Kyriep T.E., 36oposckuii C.P., Cynmuman }0.B., 2019).

OcoObli1 UHTEepec MPEeACTaBIAIOT JaHHBIE O TOM, YTO OJHUM U3 MOOOUYHBIX 3(DPeKToB
MpueMa CTaTUHOB SIBIISICTCS MUTOXOHIpHAIbHAS AUCHYHKIIHS, MPOSBIAIONIASACS B HapyIIle-
HUSAX KOTHUTHBHBIX CITOCOOHOCTEH M MPOBEICHUN HepBHBIX uMnyiabcoB (Golomb B.A., Ev-
ans M.A., 2008; benbckux DO.C., 3arura B.U., Ypsacee O.M., 2016; MensHuxk A.A.,
2019).

B nacTtosiiee Bpemsi CTaHOBJICHUE TEPMHUHA «MUTOXOHIpHANIbHAs TUCHYHKIUS» HaAXO-
IUTCS B cTafuu (OpMUPOBAHUS MTPOOIEMBI, @ BOIIPOCHI €€ KOPPEKIIUU HYXIAITCS B IIIy00-
KoM aHanu3e. Hapymienne ¢yHKIIUU ObIXaTEIbHON 1ETH M 00pa3oBaHUE aKTUBHBIX (OpM
KHUCIIOPO/Ia B COYETAHUMU CO CHIKEHHEM 3(()EKTUBHOCTH (DYHKIIMOHUPOBAHUSI AHTUOKCH-
JAHTHOMW 3aIlIUThl MOXKET SBUTHCS ITYCKOBBIM MEXaHU3MOM IpU (HOPMUPOBAHUH TOOOYHBIX
ABJIICHUN TIpu JnnuTenbHoM mnpueme ctatuHoB (benbckux 3.C., 3psruna B.U., Ypscees
0O.M., 2016; Jlutosckuii . A., 'opauerko A.B., CotaukoB A.B., 2019).

B npoBeneHHBIX paHee UCCIEOBAHUAX MTPU IKCIIEPUMEHTAIBHOM TUIIEPXO0JIECTEPUHEMHUHT
C JUITUTEIHHBIM BBEJICHUEM CTATHHOB BBISIBIICHBI B MBIIIEYHBIX TKAHIX AUCTPO(HUUECKHE 13-
MEHEHUSI, TOKYMEHTHPYIOIIUECS CHIKEHHUEM YPOBHS TUTHMHA M HeOyiauMHa Ha (hoHE Truro-
KCHUYECKUX CIBUTOB M HAPYIICHHUEM KUCIOPOATpaHCHOPTHON PyHKIMKU KpoBu (Bunorpamo-
Ba E.B., 2020).

PsimoM aBTOpOB BBIABMHYTO MPEAMNOJIIOKEHUE O TOM, UTO CHUYKEHHUE BHYTPUMBILIEYHOTO
coliepaHusg yOMXWHOHA SIBIISETCS MYCKOBBIM MEXAaHW3MOM, MPHUBOJAIIMM K Pa3BUTHIO
MUOMATUH, MoJiarasi, YTO CTaTUHBI OKA3bIBAIOT BIUSHHE HAa OMOCHMHTE3 XOJieCTepuHa, OJ0-
KAPYIOT MEBAJIOHATHBIM MYTh M TEM CaMbIM HapylIalOT cuHTe3 youxuHoHa (Sewright KA.,
Clarkson P.M., Thompson P.D., 2007; I'opomiko O.A., Kpacueix JI.M., Kykec B.I"., 303uHa
B.U., 2019). B Toxe BpeMsi yOenuTEIbHBIC PE3yJIbTaThl O POJIM KOdH3UMA Q1 IPU CTATHHO-
BOM Teparnuu, NOJIy4YeHHbIE KaK B KIMHMYECKUX YCIOBHSX, TaK U B IKCIIEPUMEHTE, B HACTO-
smiee BpeMs otcyTcTByroT (Caso G., Kelly P., McNurlan M.A., Lawson W.E., 2007; [dpan-
kuHa O.M., Uepnosa E.M., Kopueesa O.H., 2012; Langsjoen P.H., Langsjoen J.O., Lang-
sjoen A.M., 2019).

N3BecTHO, 4TO IUIIOEBast KUCIIOTA SIBISIETCS HEOOXOIUMBIM KO(DAKTOPOM JIsT MHOXKECTBA
MUTOXOHAPUATHHBIX (DEPMEHTOB B IpoIleccax aHaboIM3Ma U KaTaboJM3Ma o.-KeTOKUCIIOT U
aMUHOKHCJIOT. OHa y4acTBYyeT B OOMEHHBIX Mpolleccax KIETOK, B PSAE CIIydaeB BBITIOTHSIS
¢byHKIMIO yOMXMHOHA B KOMIUIEKCAxX MpeBpalnieHuid BemecTB. Kpome atoro, obnamast aHTH-
TOKCHUYECKUM JICUCTBUEM, 3aAIIMUIIAET KJIETKH OT CBOOOJIHBIX PaJMKaIOB, B3aUMOACHCTBYS U
MOAICPKUBAsT SHIOTCHHBIM TIIyTaTHOH. JIMmoeBasi KMCIIOTa JaeT TMOJIOKHUTEIbHBIE PE3Yb-
TaThl TIPU XPOHUUYECKUX 3a00JICBaHUAX, CBS3AHHBIX C OKCHUJATUBHBIM CTPECCOM, JICUCHUU
MATOJIOTUU CEPJICYHO-COCYAUCTON CHCTEMBI, a TAK)XKe BhIsIBIICHA €€ A((HEKTUBHOCTD B JieUe-
HUM 3a00JIeBaHU TIE€YEHH, MOJTMHEHponaTHii U ankoroidpHbIX HeWpomnaruil (Ilymasmexoa



10.0., UBamkun B.T., 2000; Holmquist L., Stuchbury G., Berbaum K. [et al.], 2007;
Maczurec A., Hager K., Kenklies M. [et al.], 2008; Liu J., 2008 Ameror A.C., Kocsu A.A.,
2020). CHmKeHHE JICKapCTBEHHOM IelmaTOTOKCHYHOCTH Ha (pOHE MpueMa 0-TUIMOCBOM KHUC-
JIOTHI PE3yJIbTATUBHO MOATBEPKACHO B SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUAX HA KUBOTHBIX
(MomyanoBa O.B., Koukapos B.U., ITokposckuit M.B. [u ap.], 2012; Tyrenssa B.A., Ma-
xoBa A.A., IToroxesa A.B. [u ap.], 2019).

Hcxonast u3 BbIlIeCKa3aHHOTO, MEPCIIEKTUBHBIM SIBJISIETCS CPABHUTEIBHBIN aHATU3 BIIUS-
HUSl €CTECTBEHHBIX META0OJUTOB HAa BHYTPUKJIETOUYHBIE MPOIECCHI, POUCXOISAIINE B MBbI-
IICYHBIX TKAHAX MPU JJIUTEIHHOM IIPUEME CTaTHHOB. A Takxke BHIOOp Hambosee pe3ylbTa-
TUBHOT'O KOPPEKTOpa, CIIOCOOHOTO CTaOMIM3HPOBATh MOJIEKYJISIPHBIE MEXAHU3MBI MpPU CTa-
TUHOBOW MUOIIATUU U CHU3UTh PUCK MOPAKEHUS MBIIIIII.

Crenenp pa3pa00TaHHOCTH TeMbl. AHAJIN3 JAHHBIX JINTEPATYPhl, MMOJTYYEHHBIX B KIIU-
HUKE TMPH JICYCHUH CTaTHHAMHU PAa3HBIX 3a00JIeBaHU (TUIIEPTOHHUS, UIIeMUYecKasi 00JIe3Hb
ceplua M Jip.), yKa3blBaeT Ha BO3MOKHOCThH ONTHMHU3ALMHU COCTOSIHUS OOJBHBIX Ha (oHE
npuema kopepmenta Qqq (Honenko H.A., Manaxosa C.H., 2008; FO6unkas H.C., AuToHIOK
M.B., SnskoBa B.U., 2012, 2013; I'opomko O.A., Kpacueix JIL.M., Kykec B.I'., 303uHa
B.1., 2019) u nunoesoii kucnotsl (I'punacosa P.A., Mukammnosuu 3.U., benoycosa E.C.,
Kosanenko T.[., 2012; Illypaymoa M.X., 2017; TrotromoBa E.A., ComoBbeBa 2.10., Kap-
neeB A.H., Jlxxyrosa D./1., 2019). KoHkpeTHbIE MEXaHU3MBbI, TTO3BOJISIFOIINE MPOBECTH BHI-
60p Hanbosee ONTUMAIBLHOTO KOPPEKTOPA UM UX KOMOMHAIIMH, CPOKOB JICUCTBHSI, OCTAIOT-
Csl HEIOCTATOYHO U3y4YEHHBIMHU.

[To-BuAMMOMY, TO CBSI3aHO C OCOOEHHOCTSMH MPOBEICHUS UCCIEIOBAHUN HA KIMHHUYE-
CKOM MaTepHalie, UMEIOIEM CBOM OrpaHnyeHUs. IHTepec mpeAcTaBiIsioT SKCIIEPUMEHTAIIb-
HBIE UCCIIEIOBAHUS, BHITIOJIHEHHBIC HA KYJIBTYPE MBIIICUHBIX KIETOK, B KOTOPHIX OTMEYaeT-
Csl TIOJIOKUTENBHBIA d(PPEKT IpU COBMECTHOM MpUMEHEHHH KodepmenTta Qio U JIHIIOeBOH
KHUCJIOThI JIJIi BOCCTAHOBJICHUS CTPYKTYPHOT'O CTaTyCca MUOLMTOB, OJHAKO ABTOPHI CTaBAT
BOTIPOC O BBISBJICHUH BIUSHUS Kaxaoro meradonura (Hua Qu, Ming Guo, Hua Chai [et al.],
2018).

CoBeplIEHHO OYEBHJHO, YTO IIOHUMAHWE MEXaHU3MOB JICMCTBUSA IpenapaToB-
KOPPEKTOPOB B IIPOLIECCE CTATHHOBOM TEpaNny BO3MOYKHO IIPU U3YUYEHUHU OTAEIBHO KaX0-
r0 U3 HUX JUISl ONpEeJIeeHHs] TOUEK MPUII0KEHHSI 1 0COOCHHOCTEN H3MEHEeHHs] MeTaboanye-
CKOH cuTyauuu. BelisicHeHne MeTaboan4ecKoil OCHOBBI IEUCTBUSI KOPPEKTOPOB OOOCHOBBI-
BaeT MEPCIEKTUBBI Pa3pabOTKH HOBBIX CIIOCOOOB ONTUMHU3AINU KHCIOPOA3aBUCUMBIX IPO-
LIECCOB C MCIOJIb30BAHUEM KIIETOK KPOBH, KaK MHJIMKATOPOB OTPAKAIOIIUX COCTOSHUE OP-
raHu3Ma.

Leab ucciaenoBaHus — OIICHUTH NEPCIIEKTUBHOCTh IPUMEHEHHS €CTECTBEHHBIX METa00-
TUTOB (YOMXHHOHA U JIUTIOEBOUW KUCIIOTHI) IS KOPPEKIIMU KUCIOPOI3aBUCUMBIX METa0OIIH-
YECKUX CJIBUTOB B MBIIICUYHON TKAaHU U IPUTPOIUTAX KUBOTHBIX C DCCEHIIUATLHON THUTIEP-
XOJIECTEpUHEMHUEH, JIIUTEIHHO MOJYYaBIIMX CUMBACTAaTHH.

3agaum ucciae0BaHUA:

1. Tlpoananu3upoBaTh META0OIUYECKHUE M3MEHEHUS B MBIIIIAX XUBOTHBIX C ACCEHIHU-
AJIbHOM TUIIEPXOJIECTEPUHEMUEH;

2. BoIsBUTH MeTabONMYeCKHe M3MEHEHHSI B MBIIIIAX KUBOTHBIX C ACCEHITMAIBHON TH-
MEepPX0JECTEPUHEMHUEH MOCTE JUIUTEIBHOTO BBEJICHUSI CHUMBACTATUHA,

3. YcTaHOBUTh 0COOCHHOCTH U3MEHEHHUS MEeTab0IMUECKHUX MPOIIECCOB B MBIIIEYHOM TKa-
HU JKUBOTHBIX C ACCEHIIMAIIbLHON TUIEpXOoJieCTepUHEMHUEN MPU OJHOBPEMEHHOM BBEJICHUU
CUMBACTaTUHA ¥ YOMXUHOHA;
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4. BeIACHUTH OCOOCHHOCTH M3MEHEHHUSI META0OIMUECKUX MPOIIECCOB B MBIIIIEYHON TKaHU
HUBOTHBIX C 3CCEHIIMAILHON TUIlepX0IecTepUuHEMHUEN MTPU OJTHOBPEMEHHOM BBEJICHUH CHM-
BaCTaTHHA U JIMTIOCBOM KUCIIOTHI;

5. Onpenenutb 0COOEHHOCTH META0O0IMYECKUX U3MEHEHUI B APUTPOLIUTAX SKCIIEPUMEH-
TaJbHBIX )KUBOTHBIX JI0 U MOCIIE KOPPEKINH YOUXUHOHOM U JTUTIOEBOM KUCIIOTOM;

6. Ha ocHOBe mpoBe/IeHHOH OLIEHKH JIEHCTBUS YOUXWHOHA U JMIOEBON KHUCIIOTHI, BBIJE-
JTUTHh WH(GOPMATHUBHBIEC 3BEHbS, OTPAKAIONINE CTIEHU(UICCKIE OCOOCHHOCTH KaXKJ0TO KOp-
pEKTOpa MpH UIUTEIHLHON CTATUHOBOW Tepanuu, pazpaboTaTh Cioco0 ONTHUMH3AIUU KUCIIO-
POJI3aBUCUMBIX MPOIECCOB MPH JJIUTEIHHON CTATUHOBOW TEparyH.

Hayunas HoBU3HaA uccieaoBaHusl. [Ipy BBHIMOTHEHNH AMCCEPTALIMOHHOTO HCCIEI0BA-
HUS BIIEPBBIE:

1. Bce uccnenoBanus mpoBeeHbl HA HOBOM MOJIENIM ICCEHIIMAIbHON THUIIEPXO0JIeCTepH-
HEMUH, TIO3BOJIMBILEH OBBICUTD aJ€KBATHOCTh XapaKTEPHOU MEeTa0OINYECKON KapTUHBI;

2. YcTaHOBIEHA POJb MHTOXOHIPHATHHOW AUC(HYHKIIMM KaK BEIYIIETO MaTOTCHETHYE-
ckoro (akropa B hopMupoBaHUHU TOOOYHBIX 3(PPEKTOB CTATHHOBOM TEpaIHH,

3. IloaTBepkieHa MHPOPMATUBHOCTH KIIFOUEBBIX 3BEHHEB OOMEHA BEIECTB: JbIXATEIb-
HBIX ()EPMEHTOB B MHUTOXOH/IPHUSIX MBIIIII, TIOKa3aTeNIei TIIyTaTHOHOBOTO OOMEeHa, 3aKITI0H-
TEJBHBIX ATAMOB YTICBOIHOTO META00IM3Ma B MBIIIIAX U DPUTPOIUTAX JJIS1 BEISIBICHUS TO-
YeK MOBPEXKACHUS U 000CHOBaHA BO3MOXKHOCTh KOPPEKIIUU BBISIBICHHBIX CIBUTOB MPHUPOJ-
HBIMH METa0O0JIUTAMHU.

4. BrisiBeHa pa3zHasg CIOCOOHOCTbh METaOOIUTOB-KOPPEKTOPOB (JIUMOEBOW KUCIOTHI U
yOUXMHOHA) MOJYJIMPOBATh X0 OOMEHHBIX MPOIIECCOB MPHU ITUTEIHHOM MPUMEHEHUHU CTa-
THUHOB.

Teoperuueckasi U MpaKkTHYeCKasi 3HAYMMOCTb Hcciae1oBanus. Teoperndeckas 3Ha-
YUMOCTh PabOTHl 3aKITI0YAETCsS B aHAJTW3€ AKTUBHOCTH KOMIIOHEHTOB IBIXAaTEIbHON TN
MUTOXOHJPUN B KOMIUIEKCE ¢ (hepMEHTaMHU YIJIEBOAHOIO OOMEHa M aHTMOKCHJIAaHTHOM 3a-
IIMTHI B MBIIIEYHON TKaHU U SPUTPOLUTAX MPU CTATHHOBOW Tepamuu U COUYECTAHHOM BBEJIe-
HUU youxuHoHa (kodepmenTa Qi) Uiu TUMOEBON KUCIOTHI. [lonydeHHbIe pe3ynbTaThl MO3-
BOJIWJIM OLICHUTDH 3((HEKTUBHOCTh NMPUMEHEHHUSI €CTECTBEHHBIX METa0OJIMTOB U MpEeuMYyIlle-
CTBO UCMOJIB30BAHUS TOTO UM HHOTO KOPPEKTOPA MPU AJTUTEIILHOM NIPUMEHEHUU CTaTUHOB.

[TomyueHHBIC TaHHBIE B TUCCEPTAIIMOHHON pabOTe BHOCAT BKJIAJl B MPEJCTABICHHIE O PO-
M «MUTOXOHAPUATBHON TUCHYHKIIMU» B MTATOTEHE3€ OCIOKHEHUI CTATHHOBBIX TEPAITHA.

[TpakTHueckast 3HaYMMOCTh HUCCIIEOBAHUS COCTOUT B MPEIIOKEHUN UCIOIB30BATh CIIO-
co0 MOJAETUPOBAHMS ICCEHIMAILHON TUIEPXOJECTepUHEMHH (HaTeHT Ha u300peTeHue Ne
2733693 ot 06.10.2020 r.). /laHHBIE HCCIENOBaHUS MOTYT OBITh HCIIOJIB30BAHBI JIJISl pa3pa-
00TKH cIOCOOOB ONTUMHU3AIUH B TIEPECTPONKH META0OIMUECKUX MPOIIECCOB HAIPABICHHBIX
IUIsL yCTpaHEeHUs: TOOOYHBIX 3(P(PEKTOB CTATUHOB.

MeTomoJi0orHsi M MeTOABI HccJen0BaHusA. /[uccepranmonHas paboTa BEITIOIHEHA B paM-
Kax Hay4yHOTo HccienoBaHus Kadeapel oOmiei n kmnHndeckoin onoxumuu Nel — «Morneky-
JSIpHBIE MEXaHU3MBl aJIaNTallid ¥ TOBPEXIEHUsS, pa3padoTKa CIOCOOOB JAMArHOCTUKU U
olleHKU 3()()EKTUBHOCTH TepanuH B SKCHEPUMEHTE M KIMHHUKE MPU COIMAIBHO 3HAYUMBIX
3a00JICBaHMSIX U KPUTHUECKUX COCTOSHUSIXY», MPEACTaBIAS COOON SKCIIEPUMEHTAIBHOE HC-
ciefoBanue. /s JOCTHXKEHUS 1eNTM MCCIeI0BaHMs — OLEHKU MEePCIEKTUBHOCTH MPUMEHe-
HUS €CTECTBEHHBIX METAa00MUTOB (YOMXWHOHA M JIMITOCBOW KHCIIOTHI) A1 KOPPEKLIUU MeTa-
OOJIMYECKUX CIIBUTOB B MBIIIEYHON TKaHU U SPUTPOIUTAX KUBOTHBIX C ICCEHIIMAIBHON TH-
MEePXOJeCTePUHEMHUEH, IIIUTEIBHO TOJTYYaBIINX CHMBACTaTHH, HWCIOJIB30BAIN COBOKYII-
HOCTh METOJIOB HAyYHOTO TIO3HAHUS, TAKUX KaK HaOIIOZCHNE, CPaBHEHHE, MOICIHPOBAHHUE.
Jlns peanu3anuu 3a7ad JUCCEPTAMOHHOTO HCCIEIOBaHMs, HCIOJNb30BAJIN IpEenapaThl:



CUMBACTATUH («30K0p®, 20 Mr»), mumnoesas kucaota («Tuokramun” BB, 600 Mry») 1 youxu-
HoH («Kodepment Qqq9 (CoQ10), 30 mr»). MccnemnoBanue npoBoauin Ha 210 6ecriopoaHbIx
KpbICax-camIiax, KOTOpble B IPOLECCE IKCIEPUMEHTa ObUIM paclpeleseHbl Ha TPYIIbI, B
COOTBETCTBUU C pa3pabOTaHHBIM COMCKaTeaeM Au3aiHoM. /{uccepranus paboTa BBIIIOJIHEHA
C HCHOJB30BAaHHWEM aKTYaJIbHBIX METOJIOB HCCIIEIOBAaHUS: OHOXUMUYECKUX, (PHUIUKO-
XUMHYECKUX, HHCTPYMEHTAIbHBIX, CTATUCTUUYECKUX. BbIOpaHHbIe 715 aHallu3a Mmoka3aTelu
UCCIIEIOBaHUs, a TaKKe Hay4yHas CUCTEMAaTU3alMs U MHTEPIpEeTalus NOJyYEHHBIX Pe3yJib-
TaTOB, MO3BOJIMIIM CIIENATh SKCIIEPUMEHTAIBHO 000CHOBAaHHBIE BBHIBOJIBI.

OcHOBHbBIE 10J10:KeHUS, BBIHOCUMbIE HA 3aIUTY:

1. BBenenue B cxeMmy CTaTUHOBOM Tepanuy METa00JIMUYECKUX KOPPEKTOPOB COMPOBOKIA-
€TCsl IOCTOBEPHBIMU M3MEHEHUSMH KIIIOYEBBIX 3BEHBEB YIJIEBOJHOTO OOMEHA, YTO JOKY-
MEHTHUPYETCSl 3HAUMMbIMU U3MEHEHHUSMH YPOBHsI MHUpyBaTa U JIaKTaTa MOJ ACHCTBUEM JIH-
MOEBOM KUCIIOTHI B CPABHEHUU C YOUXHUHOHOM.

2. Ilocne KOppeKIUU METa0OJUYECKUX CABUIOB JIMIIOEBOM KHCIOTOW aKTHUBALUs JIbIXa-
TEIbHBIX (PEPMEHTOB (CYKIIMHATIETHAPOTEHA3bl U IIUTOXPOMOKCHIA3bl) B MBIIIIAX BbIpa-
’eHa B OoJbIlel CTeNeHH, YeM NP BBEICHUN YOUXUHOHA.

3 Peakuuu riyTaTHOHOBOTO 3B€HA aHTHMOKCHIAHTHOM 3allUThl cOalaHCUPOBAHBI B OOJIb-
1€ CTENEeHW B MBIIILAX [IPU BKIIOYEHUH B TEPANIEBTUYECKUN KOMIUIEKC JUIIOEBOM KHUCIIO-
ThI B OTJIMYHE OT JACHCTBUS yOUXUHOHA, YTO MOATBEPKIAIOCH CHHXPOHHBIM POCTOM YPOBHS
BOCCTaHOBJIEHHOTO TJIyTaTHUOHA M aKTUBHOCTHIO TITyTAaTUOHTIEPOKCHIA3bI.

CreneHb 10CTOBEPHOCTH M anipodauusi padoTbl. J[0CTOBEPHOCTh MOJYYEHHBIX PE3YJIb-
TaTOB JUCCEPTAIMOHHONW pabOTHI MOATBEPKAACTCA TOCTATOUYHBIM 00BHEMOM BBIOOPKH B JKC-
MEPUMEHTE, WCIIOJIb30BAHUEM COBPEMEHHOTO 00OPYIOBaHHUS M PEAKTHBOB, MPUMEHEHUEM
aKTyaJIbHBIX OMOXMMHUYECKHUX METOJIOB MCCIEIOBAHMSI, KOTOPHIE COOTBETCTBYIOT MOCTaB-
JeHHbIM 1enu U 3agadaM. ChopMynHpOBaHHBIE BBIBOJABI MOAKPEIUIEHBI (DaKTHUECKUMHU
JAaHHBIMU, MOJIYYEHHBIMU IPHU MPOBEACHUM HCCIEJOBaHUS, M HArjsgHO INPEACTABICHbI B
MPUBEJICHHBIX TAOIUIAX U PUCYHKAX.

Jlisg cTaTucTUYecKOM 0OpabOTKHM MOJIYYEHHBIX PE3yJbTaTOB B HKCIEPUMEHTAILHOM HC-
cienoBanuu npumensin  nporpamMmbl  STATISTICA 10.0 u Microsoft Office Excel
Worksheet.

Matepuansl U1 OCHOBHBIE IMOJIOKEHHSI IUCCEPTALIMOHHON paboThl Mpe/CTaBIeHbl U 00-
cyxnenbl: Ha International Symposium «Biological motility» (Pushchino, 2016), na Bce-
POCCUICKOWM HayYHO-TIPAKTHYECKON KOH(EPEHIIMH ¢ MEXIYHApOIHBIM ydacTueM «Scien-
tific bases of development and realization of modern technologies of health protectiony
(ITpara, 2016); na XXI MexayHapoJHOW 3a04HOM Hay4HO-TPAKTHUYECKOW KOH(pepeHUuu
«CoBpeMeHHbIE TeHJICHIIMHU pa3BUTHUs Hayku U TexHomoruw» (benropon, 2016); na XI mex-
AyHapOJHON HaydHO-TIpakTH4eckoi koH(pepeHmmuu «Fundamental and applied sciences to-
day XlI» (USA, 2017); na XVI Poccuiickoii Hay4HO-IIPAaKTHYECKONH KOH(EPECHIIUN C MEX-
IYyHapOJHbIM yyacTueM «OOMeH BellecTB MpH aJaNTaldd U MOBpPeXACHUH. [JHU Moneky-
nspHoi MenuuuHel Ha Jlony» (PoctoB-Ha-/lony, 2017); Ha 5-0i1 HTOroBOI Hay4YHOU ceccuu
Monoabix yueHblx PoctI’MY (PoctoB-na-Zlony, 2018); na XVII Poccuiickoit HayuyHo-
MPAKTUYECKON KOH(EPEHIIMU ¢ MEXAyHApOAHBIM yyacTueM «OOMeH BelllecTB Ipu ajarnTa-
LMY ¥ NoBpexaAeHUH. [IHu MonekynsapHoil menuuusbl Ha JJony» (PocroB-Ha-llony, 2018);
Ha 6-0i1 UTOroBOIl Hay4HOU ceccur MosoAbIX yueHbIX PoctIMY (Poctos-nHa-/lony, 2019);
Ha XXVIII MexnyHnapoaHas HaydyHO mpakTudeckass koHpepeHnus «Poccuiickas Hayka B
coBpemenHoM mupe» (Mocksa, 2020); va XIV Poccuiickoit HayuyHO-TIpaKTUYECKOM KOHpe-
PEHIINU C MEXTYHApOIHBIM ydacTueM «OOMEH BEIIecTB MpH afanTalud U MOBPEKICHUN -
nau JabopatopHoi auarHoctuky Ha JJony» (PocroB-na-Zlony, 2020).



Armpobanus auccepTanuy COCTOsUIaCh Ha 3aCelaHui HAyYHO-KOOPAMHALMOHHOTO COBETA
«Menuko-6uonoruueckue npodiaemMon» (GeaepanbHOr0 TOCyIapCTBEHHOTO OIOJKETHOTO 00-
Pa30BaTENbHOIO YUPEKIAEHUS BbICIIEr0 oOpa3oBaHusi «POCTOBCKMI rOCyIapCTBEHHBIN Me-
TUIWHCKUN yHUBepcuTeT» MuHncrepcrBa 3apaBooxpaHeHus Pocculickon ®enepannn
(mpotokon Ne 3 ot 29.01.2021 r.).

BHenpenue pe3yiabTaToB McCCAe0BaHMsA. Marepuanbl JUCCEPTALMOHHOTO HCCIEI0BA-
HUSl BHEJIpEHBI B YUeOHBIN mpouecc kadenpsl oOmeld U kinHudeckoi onoxumun Nel (akt
BHenpenus ot 11.01.2021 r.) u xadeaps! dapMakoJoTUH U KIMHUYECKOW (papmakoioruu
(axt BHeapenwus oT 12.01.2021 r.) ®I'BOY BO Poct'MY Munzapasa Poccuu. PesynbpTaTh
MIPOBEJIEHHOT'0 UCCJIEI0BAaHUS MOTYT OBITh UCIIOJIB30BaHbI MPU pa3padOTKe CIOCOOOB ONTH-
MU3ALHUHA B NEPECTPONKN META0OIMYECKHUX MPOLIECCOB HANPABICHHBIX HA YCTPAHEHHE IO-
004HBIX 3()P(PEKTOB CTATUHOB B MPAKTUUECKOU ACSITEIHHOCTH KapIUOJIOTUU M KIMHUYECKON
(hapMaKoJIOTHH.

IIyoaukanum pe3yjbTaToB uccjaeqoBanus. [lo Teme auccepraimoHHON paboOTHI OIyO-
nukoBaHo 20 meyaTHBIX paboT, U3 HUX 5 - B U3/IaHUAX, BKIIIOUYEeHHBIX B [lepedensp peleHsu-
PYEeMBIX Hay4YHBIX M3JaHUI WIM BXOIAIIUX B MEXIyHApOAHbIE pedepaTHBHbIC 0a3bl JaH-
HBIX M CHUCTEMbI LUTHUpOBaHMs, pekomMeHaoBaHHbIX BAK npu MunoOpnayku Poccun nns
OITyOJINKOBAHMSI OCHOBHBIX HAYYHBIX PE3YJIbTATOB AMCCEPTALUMI Ha COUCKAHUE YUEHOMU CTe-
MIEHU KaHJuJaTa HayK, Ha COMCKaHUE YYEHOW CTENEeHH JOKTOpa HAayK M W3JIaHusl, pUpaB-
HEHHBIE K HUM, B TOM YHCJIE TIOJy4eHbl 2 TaTeHTa Ha U300peTeHHUE.

JInuHblil BKJIaJ aBTOpa B HccjaeqoBaHue. JIMuHbIN BKIIAJ aBTOpa 3aKirodaics B Gop-
MYJIMPOBAHUHM ENH U 3a/1a4 quccepranuu (85%), BeieHnH HayYHO-UHGOPMAIIMOHHOTO TI0-
WCKa, aHanu3a U 0000IIeHus, JaHHBIX Al 0030pa nurepaTypsl (95%), B MOCTaHOBKE JKC-
NEePUMEHTAIIbHOIN YacTH paboThI € JKUBOTHBIMU, 3a00pa OMoMarepuana 1 ero aHajau3y ¢ Uc-
MOJIb30BAHUEM AKTYaJIbHBIX OMOXUMHYECKUX METOJ0B (85%). A Tak)Ke B BBIOJIHEHUU CTa-
TUCTHYECKOM OOpaOOTKH IMOJIyYEHHBIX PE3YJIbTATOB HCCIEAOBaHUS, IMOATOTOBKE HILTIO-
CTPUPOBAHHOI'O MaTepuaja M TeKCcTa JUccepTaluy, TE3UCOB, CTaTell U MAaTEeHTOB Ha HU300pe-
tenus (90%).

CTpyKTypa H 00beM auccepTANMOHHOM padoThl. JluccepranronHas paboTa U3I0KeHa
Ha 133 cTpaHuIax, CONEPKUT BBEACHHE, 0030 JIUTEPATYPhI, TOAPOOHO U3II0KEHBI MaTEPH-
aJbl U1 METO/bl IPOBEJEHHOTO UCCIIEA0BAHUSA, YETHIPE IJ1aBbl COOCTBEHHBIX MCCIEIOBAHMM,
OTpakarollle MOJIy4eHHbIE JaHHble B paboTe U UX 00CyXKJIeHUE, 3aBepIIaeTCs 3aKIIOUEHHU-
€M M BBIBOJIaMH, [TOJIy4YEHHBIMU Ha OCHOBAHWM PE3yJIbTaTOB HcciieqoBaHusa. Kpome aroro, B
paboTe mpeacTaBiIeH CIMCOK COKPAIIEHUH M YCIOBHBIX 0003HAYEHUM, CITUCOK JINTEPATYPHI,
WUTIOCTPALIMOHHBIA MaTepHall, TabJluUbl U NpUIoKeHUs. [[uccepranms WITIOCTpUpOBaHA
10 Tabnunamu u 33 pucynkamu. bubnmorpadus npenacrasieHa cepiikamu Ha 143 nurtepa-
TYpPHBIX HCTOUYHUKOB (74 oTeuecTBEHHBIX U 69 3apyOeKHBIX aBTOPOB).

MATEPHUAJIBI U METO/IbI UCCJIEJOBAHUSA

DKcIepuMEeHTaIbHbIE HCCIeT0BaHus MpoBeaeHbI Ha 210 6ecrnopoIHBIX KphICax-caMIax B
Bo3pacre 12 mecsues (300-350 rpamm). Bee ®MBOTHBIC HAXOAUIUCH B YCIIOBUSIX COOTBET-
CTBYIOIIMX caHWUTapHbIM mpaBuiaMm oT 29.08.2014 r. CII 2.2.1.3218-14 «CaHurapHo-
AMHIEMUOJIOTHYECKHE TPeOOBaHUS K YCTPOWCTBY, OOOPYIOBaHHIO M COJIEP>KAHHUIO JKCIIe-
PUMEHTAJIBHO-OMOJIOTUYECKUX KIIMHUK (BUBAPHUEB)».

JUis TOCTM>KEHUSI 1IENIM M BBITIOJHEHUS 33]1a4 AUCCEPTALMOHHOTO UCCIEA0BAHMS UCTION b-
30Bajii TUIOJIMIHUJIEMUYECKUN TIpenapaT CUMBACTATUH SIBISIOLIMNCA CTaTUHOM IEPBOIO
MTOKOJICHUS — «3OKOp®, 20 mr» (OAO «AKPUXUH», Poccust). B kauecTBe cpeacTB KOppeEK-
TUPYIOIIMX MOOO0YHBIE 3(P(EeKTH cMMBacTaTHHA BBIOpAHBI JHIIOEBas KUciaoTa — «THokTa-



wag” BB, 600 Mr» (MEJIA Manydakaypuar IT'm6X (Tepmanns) n kosu3um Qo — «Kodep-

menT Q10 (CoQ10), 30 mr» Buranaiin (CILIA).

B nporiecce sxcniepuMenTa JKUBOTHBIE OBLTH pa3/IeieHbl Ha BOCEMb IpyI (pHCYHOK 1).

I sTam: pasOelICHHE Ha I'PYIIILI 3KCIICPHMEHTAIbHBIX JKHBOTHBIX

1 rpynna (n=20)
| e6wuil payuon eusapua +~ H20

2 rpynna (n=20)
obuuil payuor susapua +
CUMBACTNATNUN

3 rpynna (n=20)
obwyuil payuox
susaApuA +
CUMEACTMAMUH +
CoQI0

obwuil payuox
gusapui +

CUMEACMAMUH +
TUROEEAR
xucioma

[ 4 rpynna (n=20) || 7rpynma(n=30) | |

5 rpynna (n=35)
2unepxonrecmepunemua + H:0

6 rpynna (n=35)
2unepxolecmepuHeMus +
CUMBACTNATNUN

8 rpyoma (n=30) |
2unepxonecme-
PpuHeMus +
cuMsacmamus +
aunceean
Kucioma

cunepxonecmne-
PIIHE?.\-!IJ'_R an
CUMEACMAMUAR —
CoQ10

II »ran: cbop OHOMaTepHaIa H H3MEPEHHE IOKazaTeled

_ I —
MBIIIITEL: SPHTPOITHTHI:

v xoHUeHTpanug Hb;

v’ koHUeHTpanma [IBK;

v KOHIEHTpalHd IaKTaTa;
v" koHueHTpauua GSH;

v" axTHBHOCTE [ TIO;

v" aKTHBHOCTH [ P.

v/ KOHIIeHTpaIug Denka;
v xoHneHTpanma [IBK;
v KOHIEHTpalwd IaKTaTa;
v' akTBHOCTE CJIT;

¥ aKTHBHOCTB ITXO);

v xoHueHTpanma GSH;
v' aKTHBHOCTB I TIO;

v" aKTHBHOCTB [ P.

III »Tam: cTaTHCTHYECKaA 0OpabOTKA IOIYIeHHEIX Pe3YILTATOR;
STATISTICA sepcua 10.0 u Microsoft Office Excel Worksheet

Pucynox 1 — /[u3aiin ucciegoBaHus

[lepBas rpynma — 20 UBOTHBIX, KOTOPBIX COJEpKaJld Ha OOILEM palMoOHE BUBAPHS
(KOHTpOJIbHAS TpYIIA);

Bropas rpynna — 20 >KUBOTHBIX, KOTOPBIX COJIEpKalM Ha OOIIEeM palMoHE BUBApus, B
TedeHHe 2-X MECSIIEB MOTYYaBIINX cuMBacTaTHH (30K0p”, 20 Mr);

Tpetbs rpymnmna — 20 )KUBOTHBIX, KOTOPBIX COJEPKaId Ha OOIIEM pallMoHe BUBApUS, B Te-
YeHHe 2-X MECAIEB MONyYaBIInX cuMBacTathH (30kop”, 20 Mr) H GHOIOTHYECKYIO aKTHB-
Hyto no0aBky «Kodepment Q10, 30 mr»;

YerBepras rpymnmna — 20 )KUBOTHBIX, KOTOPBIX COAEP AN Ha 00IlIEeM pallioOHe BUBapus, B
TEUECHHUE 2-X MECAIEB MOJy4YaBIIUX CHUMBACTATHUH (301<0p®, 20 Mr) ¥ JHUMOEBYIO KHUCIOTY
(Tuokrauuzn” BB, 600 mr);

IIaras rpynna — 35 )KMBOTHBIX, Y KOTOPBIX MHIYLIMPOBAIM 3CCEHUUAIBHYIO TUIIEPXOJIe-
CTEepPUHEMHUIO TIyTEM COJEpKaHUS Ha pallMoHe, 00O0TrallleHHOM KUBOTHBIMU KUPAMH U JIETKO
yCBaMBaE€MbIMU yTJIEBOJAAMH B TeueHHe 3-X MecsieB. X kopMuin MaHHOM Kailiel, CBapeH-
HOW Ha BOJIE TAaKUM 00pa3oM, 4TO Ha 1 KT Kpymbl, J0OABIISAT 2 KT TPOCTHUKOBOTO caxapa u 2
KI' TOIUICHHOT'O CJIIMBOYHOTO Macja, IpU 3TOM MHAMBUAYAIbHO KaXJIOMY KUBOTHOMY JlaBa-
1 50 r 6enoro HECOJIEHOro0 CBUHOTO cajia B CYTKH, MPHU JOCTUKEHUU LIEJIEBOTO YPOBHS XO-
nectepuHa paBHoro 3,83+0,31 MMounb/n Gpanu B 3KCiepuMeHT (KOHTPOITb 2,2+0,2 MMOJIIB/1)
(marent Ha n3zo6perenue Ne 2733693 ot 06.10.2020 r.);
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Hlectras rpymnma — 35 >KUBOTHBIX, Y KOTOPBIX HHIYLMPOBAIH THUIIEPXOJIECTCPUHEMHIO
(Tarkke Kak U y MATOW TPYMIbl), B TEUEHHUE 2-X MECAIEB IMONy4aBlIMe cuMBacTtatuH (30-
xop”, 20 mr) (rpymnma cpaBHenns) (maTeHT Ha m3obperenne Ne 2632624 ot 06.10.2017 r.);

Cenpmast rpynma — 30 >KMBOTHBIX, ¥ KOTOPBIX WHAYIHPOBAIN THUIIEPXOJIECTCPUHEMHIO
(Tarkke Kak U y MATOW TPYMIbl), B TEUEHHUE 2-X MECAIECB IOIy4aBIIle cuMBacTaTtuH (30-
K0p®, 20 wmr) u mnoesyto kuciaory (Troxranun” BB, 600 mr);

Bocemas rpynma — 30 KHBOTHBIX, Y KOTOPBIX WHAYIUPOBAIH THIIEPXOJIECTEPUHEMUIO
(Tarke Kak M y MSATOW TPYMIbl), U B TEUEHHUE 2-X MECSIEB MOJydyaBllIne cuMBacTaTuH (30-
kop”, 20 Mr) 1 GHOJIOTHYECKH aKTHBHYIO 1006aBKy «Kodepment Q10, 30 Mr» (3KcrepuMeH-
TajbHas rpymna).

JlekapcTBeHHBIE TpemapaThl BBOAWINCH Pa3 B CyTKH B BHAE BOJHOHN CYCIICH3WH Yepe3
MUIIEBOJIHBIN 30H]I B IIepecueTe TepaneBTHueckoi 1o3upoBke Ha 100 T Macchl, a AKUBOTHBIM
KOHTPOJILHOW TPYNIBl BBOAWIN 1 MIJI BOJABI TUCTUINIMPOBAHHOM JJISi YUCTOTHI SKCIIEPUMEH-
Ta.

Bce MaHuNynsuy BBIMOMHSUIMCH COTJIACHO 3TUYECKUM NpuHIunaM «EBponeiickoil KoH-
BEHIIMEH TO 3alllUTe TO3BOHOYHBIX JKMBOTHBIX, UCTIONB3YEMBIX Ui SKCIIEPUMEHTAIBHBIX U
ApYTUX Hay4dHbIX Henei», npunaroi ot 18.03.1986 r. B CtpacOypre, NOATBEPKACHHONW OT
15.06.2006 r.: >KUBOTHBIX AEKAMUTHUPOBAIIU MO ACUCTBHEM d(DUPHOTO HAPKO3a.

Jljis BeIIETICHUS] MUTOXOHPUU KJIETOK CKEJIETHOW MBIIIIBI Y KPBICHI TTOCIIE IEKAITUTUPO-
BaHUS BBIPE3AJM MBIl 33JHUX KOHEYHOCTEH, B3BEIIMBAIN, U3MENbUATH U JOO0ABISIIH
cpeny Boigenenus (0,1 M KCl1, 1 MM MgCly, 0,05 M Tris-HCI, pH 7,4). Cmech nojaBepra-
JaCh TOMOTEHU3AIMK U TpeXdTamHOMY IeHTpudyrupoBanuio. K ocagky MUTOXOHIIpHIL J10-
OaBysI cpeny BeIIEIeHUS, coaepxkamtyto 0,1% Obramii CHIBOPOTOUHBIN albOyMHH, pecyc-
NEHAUPOBAIN W XPaHWIH HA JBIY IS ONpPEICNICHUS COIep)KaHusi Oelka M aKTUBHOCTH
dbepmentoB (Eroposa M.B., Adanacees C.A., 2011).

W3 xpoBU MOdyYaau 3pUTPOLUTHI, OTAEINSAA OT JIEHKOIIMTOB U TPOMOOIIUTOB B 3% sxena-
TUHOBOM DPAacTBOpE, M LEHTpU(yrupoBanu. 3aTeM OTACISUIM IUIa3My U BEPXHUI CION Kile-
TOK, TOABEprasi SPUTPOIMTH OTMBIBAHUIO OXJIAXKIECHHBIM (PU3PACTBOPOM HECKOIJBKO pa3 |
CHOBA LEHTPU(PYTUPOBAIH, JJIsl OTYyUSHHS IIJIOTHOTO OCAJIKA.

Conepxanue eemoenobuna (He) (r/mi) onpenensii B reMoin3aTe CeKTpodoTomMeTpu-
YECKUM METOJIOM B HIEIOYHOM cpene, nmpu A=540 HM 1mo MeToay omucaHHomy JlyraHoBoit
N.C. u BiimroBeim M.H. (1975), a xoHneHTpanuio oomiero Oenka (Mr/Mi) MPOBOJWIA IO
meTony Lowry (1953).

Konnenrpanuio monounou xuciomel (nakmama) OUPENENsUIM TO peakiuu C Tapa-
OKCHAU(PEHMIOM MeTooM crekTpodoromepun mnpu A=590 HM, onucanHoi Jlanuso-
Boit JILA. (2003), a nuposunocpaonoii xuciomer (IIBK) omnpenensyii KOJOPUMETPUUCCKH
npu A=440 HM 10 MeTOxay, mpuBeneHHOMY B onucanuu KawmbimmankoBoi B.C (2009). Pe-
3yJIBTAThl BBIpaXKaJld B MKMOJIb/MJI TUIOTHOTO OCaJKa SPUTPOIMTOB WIIM MT O€liKa B MBIII-
ax.

B cycnen3un MHTOXOHAPHUI CIEKTPO()OTOMETPUUYECKH OMPEENISIN aKTUBHOCTH YUMO-
xpomokcudaswl (LJXO) no merony P.C. KpuBuenkoBoit (1977) u cykyunamoecuopozenaswvi
(CAT') no npuniuny meroxaa, npeanoxkennoro Nordmann et al. (1957) B onucanuu 3.1.
Muxammnosud (1989). PesynbraTsl Bbipaxkaiu B HMOJIB/MI OeJKa.

AKTHBHOCTH 2enymamuonunepokcuoasvl (I'TI0) omnpenensnu cHekTpooToMeTpudecKu
npu A=412 uM o merony npeiokeHHomy lannnosoii JI.A. (2003), a KOHIIEHTpAIIHIO 60C-
cmanosnennozo anymamuona (GSH) — mo meroxy Ellman G.L.(1959) npu A=412 um. Pe-
3yJIbTAThl BBIpAXKAIX B MKMOJIb/ T HD wim Mr Oenka. AKTUBHOCTB 2nymamuoHpedyKkmasbvl
(I'P) ycranaBnuBaiu crnektpodoromerpuuecku npu A=340 um no merony KOcymnonoii JI.b.
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(1989), npemioxkennsim B onucanuu JJanwmnosoii JI.A. (2003). AktuBHOCTh ['P BBIpaxaiu B
mkMmoutb tipeBparienns HAJI®H+H na r Hb niau mr Genka B MuH.

Cratuctuueckyro 00pabOTKy SKCIIEPUMEHTANIBHBIX JaHHBIX MPOBOJMIIN COTJIACHO 0OIIe-
HNPUHATBIM METOJAaM C OIpENEJICHUEM CpelHeN apudmeTnueckoi, omMuOKU CpeaHel ¢ Hc-
nmosb3oBaHueM TakeTa npukiagHoit mporpamMMmbl STATISTICA Bepcus 10.0 u Microsoft
Office Excel Worksheet (I'epacumos A.H., 2007).

O MOCTOBEpHOCTH OTIMYUI YYHUTHIBAEMBIX TOKa3aTeeil CPaBHUBAEMBIX TPYII CYIAMIN
no BenuuyuHe t-kputepus CTbIOACHT, P HEHOPMAJIBHOCTHU pactpezenenus — U kputepus
Manna-Yutau. CTaTUCTHUECKH JOCTOBEPHBIMU CYUTAIA OTJIMYHUSA, COOTBETCTBYIOIIKE
olleHKe OIMOKHU BeposiTHOCTH P < 0,05.

PE3YJIbTATHBI UCCJIEJOBAHUASA

[IpoaHanu3upoBaB OTEUYECTBEHHYIO M 3apy0eKHYI0O HAy4HYIO JUTEPATYpPY, HEOOXOAUMO
OTMETUTh, YTO pa3paboTka Haubosiee AP(PEKTHUBHBIX METOJUK KOMILJIEKCHBIX Teparmuii,
HAIPaBJICHHBIX HA CHIKEHHUE YPOBHS XOJIECTEpHMHA HAa OCHOBE MpHEMa CTaTHHOB, JO CHX
MOp SIBIISIETCSl aKTyalIbHOM, TAK)KE€ OCTA€TCSI OTKPBITHIM BOMPOC MPOGPUIAKTUKUA MOTEHIIH-
AJBHBIX OCJIO)KHEHUN CTATUHOBBIX TEPAIUM.

OcHOBBIBasICh Ha U3BECTHBIX (paKTax, HAa MEPBOM 3Talle MUCCIEJOBaHUS MPOBEACH aHAINU3
KITFOUEBBIX IOKa3aTelled MeTa0OMu3Ma MBI U 3PUTPOIUTOB «TUIEPXOJIECTEPUHOBBIX)
KUBOTHBIX MPU JIIUTEIHHOM MIPUMEHEHUN CUMBACTaTHHA.

Memabonuueckue usmeneHus npu 2unepxoiecmepuHemuu

VY KUBOTHBIX C MHIIYIIUPOBAHHOMN HKCIIEPUMEHTAIBHON TUTIEPXO0JIECTEPUHEMUEH OTHOCH-
TEJIbHO KOHTPOJIBHOW TPYMNIBI B MBIIIEYHOW TKAaHU OTMEUYaIN OJHOBPEMEHHOE IMOBBIIICHHE
koHrentpanuu u [1BK nHa 217,78 % (p<0,001), u nmakrara va 73,23 % (p<0,001) (pucynox
2). B 1o Bpems kak B apuTponurtax Habmomanu cHmwkenune [IBK Ha 56,52 % (p<0,001) u
noBbItieHue Jaktata Ha 32,80 % (p>0,05) (pucynok 3). Takue u3MeHeHHs OTpakaroT (op-
MHUPOBAaHHE JIAKTAT-al[u703a Ha (POHE HAKOIUJICHUS HEIOOKHCICHHBIX MPOIYKTOB, KaK B
MBIIIICYHOW TKaHH, TaK U B SPUTPOIIUTAX.

400%
350%

300%
250% ® KoHTponpHas rpymnmna
200%
150% ® ['unepxoyiecTepruHOBas
100% eTa
50%
0%

TIBK JIaKTaT CJIT L[XO GSH rno

PucyHnok 2 — Jlunamrika OHOXMMHYECKUX MTOKa3aTeNIei MBIIIEYHONW TKAaHU KUBOTHBIX C
ACCEHIIMANIbHOM TUIepXoiecTepuHEMUEN OTHOCUTENILHO TPYIIIbI KOHTPOJISL.
[Ipumeuanue: * - TOCTOBEPHO OTHOCUTEIHLHO KOHTPOJIbHOM TPYMIIbI (B IPOLEHTaX)
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Pucynoxk 3 — J[unamuka OHOXMMHUYECKUX MTOKa3aTeNIel B SPUTPOLIUTAX KUBOTHBIX C 3C-
CEHIMAJIbHON TUIIEPXOJIECTEPUHEMUEH OTHOCUTENBHO IPYIIIbI KOHTPOJIS
[Ipumeuanue: * - OCTOBEPHO OTHOCUTEIBHO KOHTPOJIBHOW I'PYMIIHI (B MPOLEHTAX)

Kpome 3toro, HapyuieHusi, BbISIBJICHHBIE B YIJIEBOJHOM OOMEHE HAa OCHOBAHMM OIIpEJie-
JICHUsI YPOBHSI COOTHOUICHHUS JIAKTAT/IIUPYBAT, YKa3bIBAIOT HAa Pa3BUTUE TUIIOKCHH, YTO MO
TBEpIKJAeT paHee MOTYUYeHHbIE Pe3yJIbTaThl UCCIEI0OBAaHUS KPOBU B YCIOBHUAX J1a00OpaTOPHU
(Muxkammnosuy 3.U., benoycosa E.C., 2016).

[Ipn anannse mokasarenedl aHTHOKCUAAHTHOM 3aIlMTHI Y TPYIIBI C ACCEHIMAIBHON T'H-
NIEPXO0JIECTEPUHEMHUEN OTMEYEHO CMHXPOHHOE CHUXKEHHE aKTMBHOCTH INIyTaTHOHIIEPOKCH-
na3el B MblmedHoi Tkanu Ha 50,08 % (p<0,001) u B sputporurax na 77,02 % (p<0,001).
AKTHBHOCTb INIyTaTHOHPEAYKTa3bl MOBbICHIIACH cOOTBETCTBEHHO Ha 104,35 % (p<0,001) u
112,24 % (p<0,001), a KOHIIEHTpAIMU BOCCTAHOBJICHHOTO TJyTaTHOHA YBEIMYWIACh Ha
244,20 % (p<0,001) u 30,97 % (p>0,05) OTHOCHUTEIBHO TAHHBIX TPYIIIBI KOHTPOJIS.

Wrak, metabonuueckue U3MEHEHHs, 3a)UKCUPOBAaHHbIE B TPYIIE «TUIEPXOJIECTEPUHE-
MUS», OTPAXKAIOT U3MEHEHMSI TITyTaTUOHOBOI'O 3BE€HA aHTUOKCUIAHTHON 3alllUThl, KOTOPBIE,
OUYEBUJIHO, SIBISIOTCSA PEAKIMEN HA MMILEBOM CTPECC U OTPAXKArOT TEHJACHUUIO K aKTUBALUU
3alMTHBIX pEaKlUi, HapaBJIEHHBIX HA COXpaHeHHe HEOOXOIMMbIX KOHIIEHTpaluii BoccTa-
HOBJICHHOT'O TJIyTaTHOHA.

Memabonuueckue uzmenenus NPU 2UNEPXoaecmepuHemun u OJ1UmeabHOM 66€0CHUU

cumeacmamuna

[Tocne nAMTENBHOrO BBEACHHSI CUMBACTaTHHA Y KMBOTHBIX C ACCEHIMAIBHOM THIIEPXO-
JeCTepUHEMHUEH B MBIIICYHON TKaHW HaOroganu (pPUCYHOK 4) MOHMKCHUE KOHICHTPAIUN
I1BK Ha 53,01 % (p;<0,001) u nakrata Ha 32,51 % (p;>0,001). B spurponurtax (pucyHok
5), Ha000pOT, OBIJIO OOHAPYKEHO yBeauueHue jakrata Ha 175,15 % (p1<0,001) u I[1BK Ha
21,43 % (p1<0,05) OTHOCHUTENBHO TPYMIIBI TUIEPXOJIECTEPUHEMUS», UYTO YKa3bIBAE€T Ha aK-
THUBALIMIO TJIMKOJU3a, KOTOPBIA B 3PUTPOLIUTAX SBIISIETCS OCHOBHBIM MCTOYHMKOM AT® u
PEryIsaTOPOM KHCIOPOI-TPAHCIIOPTHOM (PYHKIIMHU 3a CUeT u3MeHeHus PH-cpenpl.

N30bITOYHOE  KOJAMYECTBO MOJIOYHOM KHCIOTBI MOKET Hapyuarb CTPYKTYpHO-
(GYHKIHMOHAIBHYIO TIOJTHOILICHHOCTh KJIETOYHBIX MeMOpaH, 00pa30BbIBasi KOMIUIEKCHI ¢ (oc-
donmununaMu, U TEM CaMbIM Hapyllas MOCTyIUIeHHe Kuciaopoaa B kieTky (Cropoxyk IL.T.,
2011). U3menenus pH B cBoO ouepenb BIMSIOT Ha aKTUBHOCTh AHTHOKCHJIAHTHBIX MPOIiec-
COB, COXPaHSIOMUXCS QYHKIMOHAIBHYIO MOJHOIEHHOCTD SPUTPOIIUTOB.
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Pucynok 4 — JlunaMrka OMOXMMHUYECKUX MOKa3aTeNield MBIIIICYHOM TKAHU dKUBOTHBIX C
TUIIEPXOJIECTEPUHEMHUEN MPH JUTUTEIIBHOM BBEJICHHN CUMBACTATHHA OTHOCUTEIBHO TPy
C 3CCEHUMAJIbHOM TUIEPXOJIECTEPUHEMUEH

[Ipumeuanue: ** - JOCTOBEPHO OTHOCUTENHHO TPYIIIBI C TUIIEPXOJIeCTepuHEeMueH (B

MPOLIEHTAX )
350%
300% *%x
250% ¥ | unepxoJyieCTEpUHOBS
200% jeTa
0

B | unepxoJyIeCTEpUHOBS
0
150% JeTa + CUMBACTaTHH

100% - -
0% i T T
GSH I'T1IO I'P

[1BK Jlakrar

Pucynok 5 — Jlunamrka OMOXMMHYECKUX MTOKa3aTesel B )pUTPOLIUTAX )KUBOTHBIX C TH-
NIEPXOJIECTEPUHEMHUEH, MTOTYYaBIINX CUMBACTATUH OTHOCHUTENIBHO IPYIIIBI C 3CCEHIIMAIBbHON
TUIIEPXOJIECTEPUHEMUEH
[Tpumeuanue: ** - TOCTOBEPHO OTHOCUTENBHO IPYIIIBI C 3CCEHIIMAIBLHON THIIEPX0JIeCTe-

puHEMueH, noay4yaBleil CUMBAaCTaTHH (B MPOLIEHTAX )

[Ipu ananu3e TIyTaTHOH3aBUCUMBIX (PEPMEHTOB aHTHOKCHUIAHTHOM 3alllUTHl Y TPYII C
ACCEHUUAIIbHOM TMIIEPXO0JIECTEPUHEMHEN, TOJTy4aBIIEH CUMBACTaTHH, B MUTOXOHIPUSAX BBI-
sBieHo cHmkeHue aktTuBHOcTH ['TIO (p<0,001), yBenuuenune aktuBHOCTH [P (p>0,05) u
ypoBas GSH (p<0,001) oTHOCHTENEHO TPYIIIIBI KOHTPOJIS (PUCYHOK 6).

IIpn ananu3e 3TUX K€ MOKa3aTelield B 3pUTpoLUTaxX (PUCYHOK 7) YCTAaHOBIIEHO TaKkKe
camxenre aktuBHOCTH ['TIO (p<0,001), HO B OT/IMYKE OT JAHHBIX B MBIIICYHON TKAaHU J0O-
CTOBEpPHO yMeHbIaeTcsi akTuBHOCTH ['P (p>0,05). Yposenr GSH (p>0,05) umeer teHneH-
LU0 K POCTY CPaBHUTEIILHO C KOHTPOJBHOM Irpynmnou. [lomydeHHslie pe3ysibTaTsl OTpaXkaroT
nporecc pa3doanaHCUPOBKHU TITyTaTHOH3aBUCUMBIX (PEPMEHTOB B UCCIIEAYEMBIX TKAHSX.
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Pucynok 6 — JlunaMrka OMOXMMHUYECKUX MOKa3aTesield MBIIIICYHOM TKAHU KUBOTHBIX C
ACCEHUUAIILHON TMIEPXOJIECTEPUHEMUEH MTPU JUIUTEIIBHOM BBEJIEHUH CUMBACTAaTHHA OTHO-
CUTEJILHO TPYIIBI KOHTPOJIS

[Ipumeuanue: * - TOCTOBEPHO OTHOCUTEIBHO KOHTPOJIBHOM TPYMIIbI (B MPOIIEHTAX )

500%

400% *

300% ® KonTponbHas rpymnmna

200% B [‘unepxoyiecTepuHOBas

100% - JMeTa + CUMBACTaTHH
0% - .

I[IBK Jlakrar GSH I'TIO I'P
Pucynox 7 — JlunamMuka OMOXMMHUYCCKUX MTOKA3aTENICH B SPUTPOIIMTAX KUBOTHBIX C 3C-
CCHIIMAJIbHOMN TUIIEPXOJECCTEPUHEMHEH, TIOIYUYaBIINX CHUMBACTATHH OTHOCUTEIBLHO IPYIIIBI
KOHTPOJIS
[Tpumeuanwue: * - TOCTOBEPHO OTHOCHTEIHHO KOHTPOJIBHOW TPYIIIEI (B MIPOICHTAX )

B MUTOXOHIIpUSX >KUBOTHBIX TPYIIIBI «THIEPXOJIECTEPUHEMHUSI + CHUMBACTATUHY» YCTa-
HOBJICHO 3HauyHTeJIbHOC CHWKeHHe aktuBHOCTH CJI' Ha 67,90 % (P1<0,001) u IIXO Ha
69,44 % (p1<0,001) OTHOCHTENBHO TPYMIIBI C ACCEHIUAIBHON THUIEPXOICCTCPUHEMHUEH.
YrHeTeHne akTUBHOCTU (epMeHTOB abpixarenbHoi nenu |l u IV kommiekcoB MoryTt otpa-
XKaTh HapylieHne KosuiekTopHor pynkiun CoQ. B cBsi3m, ¢ 3TUM yMEHbBIIIAeTCsl MOCTaBKa
npoToHoB H' B JBIXaTeNbHYIO IENb, YTO YPEBATO PA3BUTHEM KHCIOPOIHON HETOCTATOYHO-
cru (Mukammuosnd 3.11., HoBogepxkkuna FO.I'"., benoycosa E.C., 2007).

[Ipu ananu3e rIyTaTUOH3aBUCUMBIX (PEPMEHTOB aHTHMOKCHJIAHTHOM 3aIlIUThI B TPYIIAX C
ACCEHUUANIbHON TUMEPXO0JIECTEPUHEMHEH, MOTYyUaBIINX CUMBACTATHH KaK B MBIIILAX, TAK U
B 3PUTPOLIMTAX BBISIBJICHO A0CTOBepHOE cHMeHue aktuBHOcTU ['TIO (p<0,001), yTo yka3bl-
BaeT Ha MOHWXKEHHYI0 crnocoOHOCTh ['TIO nukBUAMpPOBATH aKTHBHBIE (OPMBI KHCIOPOJA.
N3BectHO, uTo I'TIO 1 ['P y MHTAKTHBIX KUBOTHBIX aKTHBHO CIIOCOOCTBYET PETYJISIIIUU Tie-
PEKHCHOTO OKUCJIEHUS JIUIUJIOB, YCUJINBAs 3aLUIUTHYIO POJIb BOCCTAHOBJIEHHOTO TIyTaTHUO-
Ha. OOpamaeT BHUMaHHUE TO, YTO B MBIIIIAX B OOJBIIEH CTENEHU, YeM B IPHUTPOIMTAX
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HakarumBaercss GSH, Bo3moxkHo 3a cder ['P, HO He peanmsyeTcss B TIyTaTHOHIIEPOKCH-
Ja3HOM peakuuu. B spurponmrax cnocoOHOCTh BOCCTAHABIMBATH ITYTaTHOH B INIyTaTHOH-
PEAYKTa3HOW peaklMH JIOCTOBEPHO CHI)KEHA M, MO-BUIUMOMY, 3alllUTHAs pojb Ha (oHE
yraerenuss ['TIO He peanusyercs. IlomydeHHble pe3yabTaThl MOATBEPKIAIOT JAHHBIE O
HapyIIeHUH XOJla KHUCJIOPOJ3aBUCHUMBIX IIpoleccoB, monydeHHbix E.B. Bunorpamgosoii
(2020), moka3aBHIKX, YTO APUTPOILMUTHI YCHIMBAIOT obOpasoBanue 2,3-JPI°, yTo moaTBep-
KIAeT HAJIMYME TUIIOKCHH.

Takum o6pa3om, AMTEIHLHOE BBEIEHUE CUMBACTATHHA KUBOTHBIM C ACCEHIIMAIBHOMN T'U-
MepXoJIeCTEPUHEMHEH COMTPOBOKAAECTCS HEOTHO3ZHAYHBIMH CBUTAMH B MBIIIIAX U SPUTPO-
LUTaX Ha YpPOBHE KJIIOYEBBIX METAOOJMTOB TIIMKOIM3a. PasHOHampaBieHHbIE M3MEHEHUs
YPOBHS MHpyBaTa OTPAXalT pa3Hyl (PYHKIMOHAIbHYIO 3HaYUMOCTh 3TOr0 cyOcTpara B
SPUTPOLIMTAX U MBIIIIAX. Pe3koe yBenuueHue JlakTaTa 1Mo CPaBHEHUIO ¢ UCXOJHBIMH JaH-
HBIMH B DPUTPOLIUTAX CBUACTEIHCTBYIOT O BBICOKOW YYBCTBUTEIBHOCTH KJIETOK KPacHOMU
KpPOBHU K U3MEHEHHUIO KUCIOPOJHOro pexkuma. [lokazaTenn aHTHOKCUIAHTHOW 3allUThI, MO-
Jy4€HHbIE B APUTPOLUTAX, YKA3bIBAIOT HA MPOOKCUIAHTHOE JEHCTBHE CUMBACTATHHA JUC-
OalaHCUPYIOIIETO TIyTaTHOH3aBUCUMBIE ()EPMEHTHI, UTO COTJIACYEeTCs C pe3ybTaTaMH pa-
6ot Jlankuna B.3., BanoBa M.B., Konosanosa I'.I'. u ap. (2007), Torma xkak B MBIIIIax
pa3banaHCcCUpOBKa INIyTaTUOH3aBUCUMOTO 3B€HA BBIPAKEHA B MEHBLIECH CTETIECHHU.

CpasnumenvHulil aHaIu3 U3MEHEHUII MEMAdONUUECKUX NPOUECCOB 8 MbIULEUHOU
MKAHU U IPUMPOUUMAX HCUBOMHBIX C IKCHEPUMEHMATIbHOI ZUnepXoaecmepemueil npu
KOMNJIEKCHOM 66€0€HUU CUMBACHMAMUNHA C YOUXUHOHOM U C IUNOEBOIl KUCIOMOU

VY KMBOTHBIX C ACCEHUUAIbHON THIEPXOJIECTEPUHEMUEH, NP COYETAHHOM BBEJCHUU
cCUMBacTaTUHa U youxuHoHa (KodepmeHTa Qi1g), B MBIIIEYHON TKAHU BBISBICHO KPUTHYE-
ckoe cHmxenue yposHs [IBK (p,<0,001), B To BpeMs kak ypoBeHb jJakTaTa (P2<0,001) yBe-
augwics (MpuMepHO B 2 pa3a) OTHOCUTEIBHO MOKa3aTeNeil IPYIIbl CpaBHEHUS (C THIEPXO-
JeCTepUHEMHUEH, TONy4aBIllie CUMBAcTaTUH) (pucyHOK §). HeoOXoammo OTMETHTh, YTO
TaKKe JaHHas TEHACHIMs HaOIo/anach ¥ OTHOCUTEIHFHO KOHTPOJIBHOW TPYMIBI (PUCYHOK
9).
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200%

¥ [ MnepxoecTepUHOBAs
150% auera + CMMBACTaTuH +
100% '5 kodpepment Q10
o 1
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I[IBK HaKTaT caAr I_[XO GSH I'TIO
Pucynok 8 — JlunaMmrka OMOXUMHUUYECKUX MMOKa3aTenen Mmmequﬁ TKaHH )KUBOTHBIX C
TUTEPXOJIECTEPUHEMHEH MTPU ITUTEIHHOM BBEJICHUH CUMBAcTaTUHA U KodepmeHTa Qg OT-
HOCUTEIBHO IPYMIBI C 3CCEHIMAIBHON TUNIEPXO0JIECTEPUHEMHUEH MOTyUYaBIle CHMBACTaTUH
[Tpumeuanue: ** - TOCTOBEPHO OTHOCUTEIBHO TPYIMIIBI C TUTIEPXOJIECTEPUHEMUCH, TTOTY-
yaBlIel CUMBACTaTUH (B MPOLICHTAX)
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Pucynok 9 — JlunaMrka OMOXUMHYECKUX TTOKA3aTeJIeH MBIIIIEYHON TKAHU KUBOTHBIX C
TUIEPXOJIECTEPUHEMUEH MTPU AITUTEIHHOM BBEICHUH CUMBAcTaTUHA U KodepMeHT Q1 OT-

HOCHUTCJIIBHO KOHTpOJIBHOﬁ T'pyHaIibl

[Ipumeuanue: * - TOCTOBEPHO OTHOCUTEIBHO KOHTPOJIBHOM TPYMIIbI (B MPOIIEHTAX )

B rpymnne ¢ skcnepuMeHTalbHOM THIlepXoJieCTepUHEMHEN NMpU OJHOBPEMEHHOM BBeje-
HUHM CHMBACTAaTHHA W JIMIIOCBON KHUCIIOTOW, OTHOCHUTEILHO TPYIIIBI CPaBHEHUS (PUCYHOK
10.) moxxHO OoTMeTUTH TIOHIKeHHe ypoBHs [IBK Ha (p,<0,001), Torna kak ypoBeHb JaKTarta
(p2<0,05) moBbIcHIICS, HO B MeHbIIEeH cTeneHu (B 1,5 pasa), 4eM y )KUBOTHBIX MOJYYaBIINX
B KauyecTBE METa0OJMYECKOT0 KOoppeKkTopa YOMXUHOH. [Ipu cpaBHEeHMH pe3ylbTaToB C
rpynmnoi KoHTpods (pucyHOK 11) He BBISBHIIM JOCTOBEPHBIX M3MEHEHUH, MOKHO JIUIIb OT-
METUTh MEHBUIYIO TeHJAEHUHUIO K cHUkeHuto ypoBHs [IBK (p>0,05), nHa ¢one noBblieHns
ypoBHs nakraTa (p<0,001).
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I[IBK Jlakrar CAI’ IIXO GSH TIIO TP

Pucynok 10 — J/lunamMuka OMOXUMHYECKHUX TTOKA3aTEIeH MBIIIICYHON TKAHU )KHBOTHBIX C
TUIIEPXOJIECTEPUHEMHUEN MPH TUTEIIBHOM BBEJICHHMM CUMBACTATHHA U JINTIOEBON KUCJIOTHI
OTHOCHUTEJIBHO IPYIIIHI C TUIEPXO0JIECTEPUHEMHUEN TPU COYETAHHOM BBEJEHUN CUMBACTaTHU-

Ha

[Tpumeuanue: ** - TOCTOBEPHO OTHOCUTENBHO IPYIIBI C TUIIEPXOJIECTEPUHEMUEH, TTOTY-

YaBIllel CHMBACTaTUH (B TIPOILICHTAX)
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PI/ICYHOK 11 - I[I/IHaMI/IKa OMOXMMUYECKHMX MOKa3aTeICH MBIIIICYHON TKaH! JKMBOTHBIX C
FHHerOJIeCTepHHeMI/ICﬁ IIpHu AJIUTCIIbHOM BBCACHHWHN CMMBACTaTHHA U JIMTIOEBOM KMCJIOTHI

OTHOCHUTEJIBHO KOHTPOJIbHOW I'PYTIIIBI

[Tpumeuanue: * - TOCTOBEPHO OTHOCUTEIHLHO KOHTPOJIBHOM IPYIIIHI (B MPOIICHTAX )

B sputponmTax rpynisl «runepxojaecTepuHeMHs + CHMBAcTaTuH + KodepMeHT Qpo» OT-
MeueH cyniecTBeHHbIH pocT ypoBHs [IBK B 4 pasa (p,;<0,001) npu cHMKEHUU ypOBHS JIaK-
tata (p2<0,001) OTHOCHUTENBHO T'PYHIBI C 3CCEHIHATBHOW T'MIIEpXOJIeCTEpUHEMHUEH MOoTy-
yapIIeil cuMBacTaTUH (pUCYHOK 12). B cpaBHEHHM C IpymnIioil KOHTPOJIS TaKKe YCTaHOBIIE-
Ho yBenuuenue yposHs [IBK B 1,5 pa3za (p<0,001) npu HeOOIbIIOM CHUKEHUN YPOBHS JIaK-
tata (p<0,001) (pucynox 13).
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I[IBK Jlakrar GSH I'TIO I'pP

Pucynox 12 — Jlunamuka OMOXMMHYECKUX TTOKA3aTENeH B )PUTPOIIUTAX KUBOTHBIX C
TUIIEPXO0JIECTEPUHEMHEN NTPU OTHOBPEMEHHOM ITPUMEHEHUU CUMBACTAaTUHA U KOEpMEHTa
Q10 OTHOCHUTENBHO TPYIIIBI C 3CCEHIIUATBHON THUIIEPX0JIECTEPUHEMHUEH MMOTydaBIIeii TOIBKO

CHUMBACTaTHUH

[Ipumeuanue: ** - OCTOBEPHO OTHOCUTENIBHO TPYMIIBI C 3CCEHIIMATIBHOM rUnepxoecTe-

pUHEMHEH, MoTydaBIIeil CHMBACTaTHH (B MPOIIEHTAX)
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Pucynoxk 13 — J[unamMuka OMOXMMHUYECKHUX TTOKA3aTeseil B 3pUTPOLIUTAX JKUBOTHBIX C 3C-
CEHLIMAJIbHON TUIIEPXO0JIECTEPUHEMHEH, MTOTYYaBIINX CUMBACTATHH U KOpepMeHT Q19 OTHO-
CUTEJIBHO TPYHIbI KOHTPOJIS.
[Ipumeuanue: * - TOCTOBEPHO OTHOCUTEIBHO KOHTPOJIBHOM TPYMIIbI (B MPOIIEHTAX )

*

® KonTponbHas rpymnmna

[Ipu paccMOTpeHHH TOJNYYEHHBIX Pe3yJbTaTOB Yy >KUBOTHBIX C SKCIEPUMEHTAIBHOU TH-
NepX0JIECTEPUHEMHUEIN TIPU COYETAaHHOM BBEJIEHUU CMMBACTAaTHMHA C JIMIIOEBOM KUCIOTHI MO
OTHOILIEHUIO K TPYIINEe CpaBHEHUS (PUCYHOK 14) B 3pUTpOLUTAX yCTAHOBIIEHO MOBBILICHHUE
ypoBHs [1BK B 3,5 paza (p,<0,001), a ypoBens nakrara (p,;<0,001) 3ametHo cHuzuics. On-
HaKo, MPU COTIOCTABJICHUH MOKa3aTeseH ¢ TPyIIoi KOHTpoJia (pucyHokK 15) 3aduxcupoBaHo
yBenuuenue ypoBHs [IBK B 2 paza (p<0,001) u He3HaUNUTENBHOE CHUKEHUE YPOBHS JIAKTaTa
(p>0,05).

900%
800% i
700%
600% ¥ ['unepxosiecTepuHOBast
500% nyera + CUMBacTaTUH
0 RK

400? B ['unepxosnecTepuHOBast
300% . JreTa + CHMBAaCTaTUH +
200% %% JIAIIOEBasl KUCIIOTA
100% - . *x

O% T T T T

I[NIBK Jlakrar GSH I'TIO I'p
Pucynox 14 — Jlunamuka OMOXMMHYECKUX TTOKA3aTENeH B )PUTPOIIUTAX KUBOTHBIX C
TUIEPXOJIECTEPUHEMHEN NTPU OTHOBPEMEHHOM ITPUMEHEHUHY CUMBACTaTUHA U JIMIIOEBOU
KHCJIOTBI OTHOCUTEINIBHO TPYIIIBI C 3CCEHIIUAIBHON TMIIEPX0JIECTEPUHEMUEH, ITOTyYaBIIEH
TOJIBKO CUMBACTAaTUH
[Tpumeuanue: ** - TOCTOBEPHO OTHOCUTENHHO IPYIIIBI C 3CCEHIIMATBLHON THIIEPXOJIeCTe-
pUHEMHEH, MoTydaBIIeil CHMBACTaTHH (B TIPOILICHTAX)
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Pucynok 15 — J[unamMuka OMOXMMHYECKHUX TTOKa3aTeseil B pUTPOLIMTAX KUBOTHBIX C 3C-
CEHIIUAJIbHON TUNIEPXOJIECTEPUHEMHUEH, MTOTYYaBIINX CUMBACTAaTUH U JIMTIOEBYIO KUCIIOTY,
OTHOCHUTEIIBHO TPYIIIBI KOHTPOJIA.

[Ipumeuanue: * - TOCTOBEPHO OTHOCUTEIHLHO KOHTPOJIBHOM TPYMIIbI (B IPOIEHTaX)

VY sKCnepuMEHTATBHBIX TPYIII, MOJYyYaBIINX KaK YOWXHHOH, TaK M JIMIIOCBYIO KUCIIOTY
HAKaIJTUBAETCS MUPYBAT, a U30BITOUHOE €ro KOJIUYECTBO B MBIIIIAX MOXKET OTPaKaTh MpH-
CHOCOOUTENIbHBIE U3MEHEHHUS, 3aIycKasi MPOLECC OKUCIUTEIBHOIO NeKapOOKCHINPOBAHNUS,
TEM CaMbIM CHOCOOCTBYS BO30OHOBJICHHIO OKHCIMTEIBbHO-BOCCTAHOBUTEIBHOTO MOTEHIMA-
J1a KIETKU U YCKOPEHHIO HACBILIEHUS KUCIOPOIOM TKaHEM.

B Mplmmax ®KUBOTHBIX € 3CCEHIMATBHONW TUIIEPXOJIeCTEpUHEMHEN TIPU JUIUTEIBHOM BBe-
JICHUM CUMBAacTaTMHA U yOuxuHOHa (KodepmeHT Qig) ObUIO 3a(DUKCHUPOBAHO MOBBIIICHHE
aktusHocTH ['TIO B 2,5 paza (p,<0,001), Ha ¢hoHE HE3HAUUTETHHOTO MOBLIIIICHUSI AKTUBHO-
ctu ['P (p2>0,05) u ymensbiienust ypoHs GSH (p,>0,05) oTHOCHTENBHO Pe3y/IbTaTOB IPYyII-
Ibl C 3CCEHIUAIBHOW TUIEPXOJECTEPUHEMHEH, MOIydaBIIMX cUMBAacTaTHH. OJHAKO HpU
CONOCTABJIICHUM IIOKa3aTelel C pe3ynbTaTaMy TIPYNNbl KOHTpPoss akTuBHOCTH [1I0O
(p<0,001) cum3mnack, a akruBHOCTH ['P (p<0,05) 1 ypoBerbr GSH (p>0,05) Obutn yBeHUe-
HBI.

[Tpu ananu3e GpepMEHTOB IITyTaTHOH3aBUCUMOTO 3B€HA B SPUTPOLIUTAX KPBIC C IKCIIEPH-
MEHTAJTBbHOW THUNEPXOJECTEPUHEMUEH NP UIUTEIHHOM BBEICHHHM CHMBACTaTHHA B KOM-
IUIEKCE C JIMMOEBOM KHUCIOTOW OBUIO OTMEYEHO 3HAYMTENIbHOE YBEIMYCHHE AKTUBHOCTU
I'TIO B 7 pa3 (p,<0,001), Ha ¢one HeGombmIOTO MOBBIMIEHUS akTUBHOCTU [P (p,<0,05) u
ypoBHsi GSH OTHOCHUTENBHO TPYIIBI, MOJYy4YaBIIed CUMBACTaTUH 0€3 MEeTa0OoJIUYeCKOTro
Koppekropa. [lomyueHHble pe3yiabTaTbl MOTYT OOBSCHATHCS 3aIIMTOMN IyJia MIyTaTHOHA OT
OKHCJICHHMSI, 32 CUET BCTYMAIOIMX B peakuuu SH-rpynm nunoeBoil KUCIOThI, yCUIIUBAs TITy-
TATHOHNEPOKCUAA3HYIO PEaKIMI0, YMEHBIIAIOMEH YpPOBEHb pPaJWKaJIbHBIX COCIHMHEHUH.
Hakonnenne nepekuceid, B yactHoct H,O, yckopsieT MOCTyIUIEHHE LUCTEUHA B KIETKY,
YCHUIIUBAs KCIPECCHIO reHoB cuHTe3a GSH, akTuBHUpYS IIIyTaTHOHCUHTETA3Y.

B spurpornuTax XKMBOTHBIX C MHIYLUMPOBAHHOW THIIEPXOJIECTEPUHEMHUEH, MOTydaBIINX
CHUMBACTaTUH U YOUXHHOH (Ko(pepMeHT Qig), OTHOCHTEIBHO TPYIIBI KOHTPOJIS OTMEYCHO
yBenuuenue ypoBHsa GSH B 3 paza (p<0,001) u I'P B 1,5 paza (p<0,001), B To BpeMs Kak ax-
tuBHOCTh I'TIO nonmsunace (p<0,001). [TosyueHHblE JaHHBIE TOATBEPKAAIOT HEMAIOBAXK-
HYI0 3HAYUMOCThH TIyTaTHOHPEIYKTa3bl, MOBBIIIEHNE aKTUBHOCTU KOTOPOHM, HAINpaBlIEHHO
Ha MOoAJIep>)KaHUe YPOBHS ITyTaTHOHA BOCCTAHOBIEHHOTO Ui ()OPMUPOBAHUS aJanTallOH-
HOTO aHTHOKCHJAHTHOTO OTBETA B IPUTPOLIUTAX, YTO TAKXKE coriacyercs ¢ MHeHueM ¢ Ka-
nunuHoi E.B. u coaBropamu (2010).
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VY rpynmsl ¢ rUNnepxoyieCTepUHEMHEN MpU AJIUTEILHOM BBEICHUM CUMBACTaTUHA B COYe-
TaHUU C JIMTIOEBOM KUCIOTOM B MBIIIIAX YCTaHOBIEHO yBenndyeHue ypoBHs GSH B 1,5 paza
(p<0,001) u neznauutensHoe nomeimenue ['P (p>0,05), B To Bpemst kak aktuBHOCTH ['TIO
JIOCTOBEPHO HE OTIMYaiach OT MoKaszaTesnel rpymnmbsl KoHTpoJid. [Ipu cpaBHeHuu pe3ynbTa-
TOB AKCIIEPUMEHTATBHOU TPYIIBI OTHOCUTENHHO KUBOTHBIX C TUIIEPXOJIECTEpUHEMUEH, TTO-
Jy4YaBIIMX CHMBACTaTHH, 3a(pUKCUpOBaHO 3HaYMMoe yBenuudeHue aktuBHocTH ['TIO B 6,5
pa3 (p2<0,001), npu weGompmiom moBeimeHnn akTuBHOCTH [P (p2<0,001) m ypoBus GSH
(p2<0,001).

Cykmunataeruaporenasa (11 kommiekc) u nuroxpomokcuaasza (1V komruiekc) sSBastOTCS
KHUCJIOPOJI3aBUCUMBIMHU (DePMEHTAMH MUTOXOHIPHUAIBHOU IbIXaTEJBHOW IIEMU U WUTparoT
BXXHYIO POJIb B MPOIECCAX BO B3aUMOCBS3U 3JIECKTPOHHO-TPAHCHIOPTHON M OKUCIUTEIHHO-
dhochopuHpyrolei cucTeM adpoOHOTO METadoIM3Ma.

B Mbimiax ®KUBOTHBIX C 3CCEHIIMATIBHON TUIIEPXOJIeCTepUHEMHUEH MpY BBEJECHUN CHMBa-
cratuHa U yomxuHoHa (kopepmenta Qig), oOHapyxeHo yBenmuenue aktuBHocTd CII B 1,5
paza (P2<0,001) u IIXO npaktuuecku B 2 pa3a (p2<0,001) oTHOCHUTENBHO TPYIIIBI CpaBHE-
Hus. HeoOXoauMo OTMETHTh, YTO KOMIUJIEKCHOE BBEJCHHE CHMBACTATHHA U YOUXMHOHA
CITOCOOCTBOBAIO BOCCTaHOBJIeHHIO Tokazarenei aktuBHOocTH CJII m LIXO mo 3HauveHwmit
KOHTPOJIbHOW T'PYTIIIBL.

VY rpynmsl ¢ 3CCEHIMAIBHON TUNIEPXO0JIECTEPUHEMHUEH TPU KOMIUIEKCHOM BBEJICHUU CHM-
BacTaTMHA C JIMIOEBOM KHUCIOTOW OBUTM TMOBBIIMIEHBI ToKa3zarenu aktuBHocTedl CI
(p>0,001) u LIXO (p>0,001) mo cpaBHEHHIO ¢ JAaHHBIMU KOHTPOJIS, @ OTHOCHTEIBHO TPYIIITBI
MOJIyYaBIIed TOJBKO CUMBACTaTUH 00a TMOKa3aTesss BBIPOCIM MpakTHUuecku B 4 pasa
(p2<0,001). [JanHbIE pe3yabTaTHl SBISIOTCS MOATBEPKICHUEM 0COOOM POJIN JIMIMTIOCBOM KHC-
JIOTHl B «AaKTUBAIIMW» CUTYyAIlMH, HAIIPaBJICHHON Ha OKHUCIUTENbHOE (PocopunupoBaHue B
MUTOXOHJIPUSX.

SAK/TIOYEHUE

AHanu3upys TMOJYYEHHBIE PE3yIbTaThl, MOXKHO CJEIAaTh BBIBOJ O TOM, YTO BBEJCHHUE
€CTECTBEHHBIX META0OJIMTOB JKUBOTHBIM C JCCEHIMATBHOW THIEPXOJIECTEPUHEMHEH MPU
JUIUTEIbHOM TMPUMEHEHHH CHMBACTAaTHHA OTPAXKA€T AUHAMUKY POCTa YpOBHS JIaKTaTa U
TEHJCHIUIO K CHUKEHUIO ypoBHs [IBK, 4T0 mo3BossieT TOBOPUTH O MPEBAIMPOBAHUN aHAD-
POOHOTO TIMKOIN3a U MOCTETICHHOM HAKOTUICHUH HEJIOOKHCIICHHBIX MPOJIYKT B MBIIICUHOMN
TkaHu. HeoOXoIMMO OTMETUTh, CY/S MO MOJMYYEHHBIM JTaHHBIM, JTUTIOEBasi KUCIOTa Haubo-
nee 3¢(HEKTUBHO CHIDKAET YPOBEHB JIAKTOAIN 1032, YeM KoepmeHT Q1g, YTO co3laet ycio-
BUSI IJIS1 TIOJ/ICPKAHUSI OKUCTUTENHHOTO (hOCHOPHIMPOBAHUSI B MUTOXOHIPHUSX MUOIIUTOB.

CylIecTBeHHO OTMETUTh, YTO B IPUTPOIMTAX JIUIIOEBAsT KUCIIOTa CIIOCOOCTBYET HAKOII-
nenuto GSH, aktuBupyer I'TIO u B menbineli crenienu [P, uyTo mo3Bosnser monaratk, 4TO
3TOT KOPPEKTOP TMOBBIMIAET (YHKIIMOHAIBHYIO aKTUBHOCTH ATHUX KIJIETOK, 3alluIias OT
OKUCIIUTEIHLHON JECTPYKIIUU.

Kpome Toro, koMriaekcHOe BBEIEHHE CMMBACTATUHOM U C YOMXMHOHOM, U C JIUIOEBOM
KHUCJIOTOM IMOHMKAET TSKECTh NPOOKCUAAHTHOTO JIEMCTBUS CTaTHHA, 32 CYET aKTUBALIMU Ha
ypoBHe Il u IV xomIekcoB, BXOIAIIUX B CXeMY ABIXaTEIbHOM 1IETH, YTO MO3BOJIIET B IKC-
TPEeMaJIbHON CUTYalluU CTAOMIIN3UPOBATH U COXPAHSTH MBITIICUHYIO JACSTEIILHOCTD.

BbBIBO/IbI
1. TlponomxurensHoe (B TedeHHe 3X MeCSIEeB) COAepKaHHE >KUBOTHBIX Ha YTJIEBOJHO-
KUPOBON JIMETE CIOCOOCTBYET POCTY COJCP)KAHHS XOJECTEPHHA, HAKOIUICHUIO KOHEYHBIX
MPOAYKTOB IJIMKOJIM3a B MbIIIax. [lokazarean akTHBHOCTH CyKIIMHATAECTUAPOTE€HA3bl U LIH-
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TOXPOMOKCH/1a3bl HE U3MEHEHBI 110 CPABHEHMIO C TPYNIONA KOHTpoJs. B apuTponurax ooHa-
PY’KEHO CHUKEHHUE YPOBHS IMPOBUHOTPAIHON KUCIIOTHI, TIOBBIICHUE COACPKAHUS JIAKTATA
U TJIyTaTHOHA Ha (JOHE CUHXPOHHOTO YMEHBIIEHUS aKTUBHOCTHU IJIyTaTHOHIEPOKCHIA3bl U
YBEIMYEHUS aKTUBHOCTH INIYTaTUOHPEAYKTA3bl, KAK B MBIIIIAX, TAK U SpUTPOLIUTAX.

2. Ilocne BBEEHUS CHMBACTATHHA «TUIIEPXOJIECTEPUHUMUYHBIMY» KUBOTHBIM Hapsly C
HOpMaJu3aluell ypoBHS XOJECTEPUHA, B MBIIIIAX U 3PUTPOLUTAX CHUIKAETCS COJEPIKaHUE
IJIyTaTHOHA M aKTUBHOCTb IIYTaTHOH3aBUCUMBIX (DEPMEHTOB 10 CPABHEHHIO C MPEABIAY-
mel rpynmnoil. B spurpounTax COOTHOIIEHME MUPYBAT/IAKTAT CIBMHYTO 3a CYET PE3KOro
HAKOIUICHUs JIaKTaTa. B MUTOXOHIPHSIX MBI BBISIBJICHO YTHETEHHE aKTUBHOCTH PabOTHI
JBIXaTEJIbHOM LENN Ha y4aCTKE CYKIIMHATAECTUIPOTreHas3a — IUTOXPOMOKCHIA3A.

3. B mblmmax KMBOTHBIX IOCIIE BEACHUSI YOMXMHOHA HAOIIOJAETCS] YBEJIMUEHUE AKTUB-
HOCTH CYKIMHATAETUAPOTE€Ha3bl U HUTOXPOMOKCHA3bl JOCTUTAIONIEE KOHTPOJIbHBIX 3HAUYE-
Hu. B spurponyrax ypoBEeHb BOCCTAHOBJIEHHOIO IJIyTaTHOHA IIPEBBIMIAET JAHHBIE IIPE-
HIECTBYIOIIEH TPYNIbl, TOTJa KaK B MBIIIIAX HAOJIOAeTCs CHUKEHHE COJIEpKaHUs CyO-
cTpata. AKTUBHOCTH INIyTaTHOHIEPOKCHIa3bl CHHXPOHHO B MBIIIIAX U 3PUTPOLUTAX pac-
TET, HO OCTAETCS HUKE KOHTPOJIbHBIX 3HAUECHH.

4. B rpynmne >KMBOTHBIX C 3CCEHIIMAIIbHOW THIEPXO0JIECTEPUHEMHEN TOCIIE BBEICHHS CUM-
BACTATHHA U JIUIIOEBOM KUCJIOTHI B MBIIILAX PErUCTPUPYETCS BBICOKANW YPOBEHb BOCCTAHOB-
JIEHHOTO TJIyTaTHOHA U aKTUBHOCTH IIyTaTHOHIIEPOKCUAA3BI IO CPABHEHUIO C IIPEBIAYIIH-
MU TpyNIaMH, JOCTUTAIOIINE B APUTPOLIUTAX KOHTPOJIBHBIX BEJINYUH.

5. Ilpu BBeIEHNH JTUNIOEBOM KUCIOTHI B OPUTPOLUTAX YPOBEHB JIAKTaTa IPAKTHYECKU HE
OTJIMYAJICA OT KOHTPOJIbHBIX BEJIMYMH, TOTJA KaK IMOCJe BBEACHHS yOMXMHOHA ObUI HMXKE
JAHHBIX TPYIIIbI CPaBHEHUS U KOHTpoJs. [Ipu BKIIOUEHUH B Tepamnuio MeTaboIUTOB peru-
CTPUPOBAJIOCH YBEJIIMYEHUE BOCCTAHOBJIEHHOTO IIIyTATHOHA B MEHBIIEH CTEIICHH, BBIPAKEH-
HOM B rpymre ¢ aunoeBoi kucnotoi. [locne BBeaeHs] yOUXUHOHA aKTUBHOCTD ITyTaTHOH-
penykTasbl Obljla PE3KO yBEIHMYEHA IO CPABHEHUIO C MPEABIAYIIMMH I'PYIIIaMH, a MOCIe
BBEJICHUS JIMIIOEBOM KHMCIIOTHI HE OTJIMYAIach OT KOHTPOJIbHBIX BeNUYMH. COOTBETCTBEHHO
aKTUBHOCTH TJTYyTATHOHIIEPOKCH/Ia3bl B IpyIIe ¢ YOUXMHOHOM MMeJa TeHJIEHIIUIO K POCTY, a
MOCJIe BBE/ICHUS JINTTOEBON KUCIOTHI aKTUBHOCTh (pepMEHTa HOPMAaJIN30BaIaCh.

6. Merabonnueckas KapTHHA, CKJIabIBAIOIIAsAC NP JEHCTBUM YOUXHMHOHA WJIU JIUIIOE-
BOM KHCJIOTBI, MO3BOJISIET BBLACIUTh MH(OPMATUBHBIE 3BEHBS, OTpaXkarolue creuuduye-
CKHE OCOOEHHOCTH Ka)KJOTO KOPPEKTOpa: B MUTOXOHJPHSIX MBI HAa (QoHE YOMXHMHOHA
HOPMAJIU3YETCS AKTMBHOCTb CYKLIMHATAECTUIPOTE€HAa3bl M LIUTOXPOMOKCHIA3bI, TOTJa Kak
IIPU BBEJICHUM JIMIIOEBOM KHUCIIOTBI PETUCTPUPYETCS MX aKTUBALUs, IPU HOPMaIU3aLUU
YPOBHSA MUPYBaTa YMEHBIIAETCS CTENEHb JIAKTOALN103a, B OOJbIIEH CTENEHU BhIpaKECHHAs
1ocje BBEACHUS JIMIIOEBOM KUCIOTHL. MI3MEHEHHUs TIyTaTHOHOBOTO 3BEHa, COATaHCHPOBAaHbI
B OOJIbIIIEH CTENEHW TPH BBEJACHUHM B KOMILJIEKC JMIOECBOW KHCIIOTBI, CO3JAIONICH ONTH-
MaJIbHbIE YCJIOBHS ISl YCTOMYMBOM ajanTalyy K JUIMTEIbHOMY BO3JEHCTBHIO CTaTUHOB B
MBIIIIaX.

MNPAKTUYECKHUE PEKOMEHIAIINHU
1. Cnoco® MoaenupoBaHUs 3CCEHLIUAIbLHON TUNepXoyieCTepUHEMHUH (TTaTeHT Ha u300pe-
terne Ne 2733693 ot 06.10.2020 1.) MOXET UCTHOJIB30BATHCA B KIMHUYECKOW JUETOJIOTUH
IUIs YyTIyOJIEHHOTO aHalu3a 0COOCHHOCTE! HapyIIeHHs OOMEHHBIX MPOIIECCOB y MAlMEHTOB
C TUNEPXOJECTePHHEMHEH U pa3pabOTKU pPallMOHOB MHUTAaHUSA. A TakKe MpPU TPOBEACHUU
MEIMKO-OMOJIOTHYECKUX HCIBITAHUN HOBBIX TUETHYECKUX IMPOIYKTOB, HANPABJICHHBIX Ha
060pBOY C MUCTUTTUACMUSIMHU.
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2. Cnioco0 ONTUMH3AIUHN KHCIOPOJ3aBUCUMBIX TPOLIECCOB MPH JJIUTEIEHOM BBEICHHUH
CHUMBACTaTUHA KUBOTHBIM C UCIOJIb30BAHUEM JIMIIOEBOI KUCIIOTHI (TATEHT Ha N300peTeHne
Ne 2741689 ot 28.01.2021 r.) MOokeT OBbITh MPUMEHEH JJI1 KOPPEKIMU HAPYIIEHUN MpO- U
AHTHUOKCHJIAaHTHOTO CTaTyca, a TAKXKe JJIsl YJIYUIIEHUs 3HEPreTUYECKOro 0OecreueHus: Me-
TaOOIMYECKUX MTPOLECCOB, MOBBIIIAIOMINX Al TallMOHHbIN TOTEHLIUAT OpraHu3Ma.

3. Pe3ynbTathl auccepTallMOHHOM pabOThl MOTYT OBITh MCIOJB30BaHBI IS Pa3pabOTKU
CTaH/IapTOB JOKJIMHUYECKUX UCIBITAHUN TEPANIEBTUUYECKUX CXEM C LIETBIO0 MPOPUIAKTUKU U
JIEUEHUs OCJIOKHEHUN CTaTHHOBOW Tepanui.

MEPCIIEKTUBBI JAJBHEUIIEN PABPABOTKH TEMbI UCCJIEJOBAHU

1. JManbHelimero uccineoBaHusl TpeOyeT H3y4EHHE NPUYUH HaApYLIEHUs YIJIEpPOJIHO-
HHEPTeTUUYECKOT0 OOMEHa U TOUCKU CIEHHAIBHBIX KOPPEKTOPOB BIUSIOMIUX Ha OOMEH
TJIFOKO3BL.

2. Ilonck KOPPEKTOPOB HAMPABICHHBIX HA YCTPAHEHUE JIAKTOALM103a.

3. IlepcniekTuBbI pa3pabOTKU TEMbl UCCIIEIOBAHUS MOTYT OBITH CBS3aHBI C CO3JaHHEM
KOMIUIEKCHBIX KOPPEKTOPOB 00€CIIeYNBAIONINX UTUTEIBHYIO a/IallTallii0 K JIEWCTBUIO CTa-
THUHOB.

CIIMCOK PABOT, OITYBJIMKOBAHHBIX 11O TEME JUCCEPTALIUN

1. Dynamics of bioenergetic processes in muscle tissue of rats after prolonged injec-tion
of simvastatin / Z.l. Mikashinovich, E.S. Belousova, E.V. Vinogradova, I.A. Semenets //
International Symposium «Biological motility» (Pushchino, 11-14 may 2016) : Materials of
International Symposium.- Pushchino: Synchrobook, 2016. — P. 152-155.

2. JluHaMuKa aKTUBHOCTH aHTHOKCHIAHTHBIX ()EPMEHTOB B MBIIIIAX KPBIC MPHU JTATEITb-
HoMm BBeAeHuu cumBactatuHa / E.C. benoycosa, 3.11. MukammunoBuy, E.B. Bunorpasoga,
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JUIATEIbHOM npueMe ctaTUHOB M youxuHoH / M.A. Cemenen // XXI mexayHapos. Hayd.-
npakT. KoH(. «CoBpeMEHHBbIE TEHJEHIIMU pPa3BUTHs Hayku U TexHosorum» (benropon,
30 nexadps 2016 1.): marep. kou(. — benropon, 2016. — C. 101-105.

4. Hekoropble 0COOCHHOCTH M3MEHEHHUsI OMOPHEPTeTUYECKUX TMPOIIECCOB B MBIIICYHON
TKaHH KPBIC, TTOCIIE JJIUTEIHHOTO BBEICHUS CUMBacTaTtuHa (3okopa) / 3.1. MukammHoBuY,
E.C. Benoycosa, E.B. Bunorpagosa, U.A. Cemenen / XV pocc. Hayd.-mpakT. KOH(. C
MeXIyHapo. ydacT. «OOMEH BEIIeCTB MPHU aJaNTallUU U TOBPEXKIACHUH. [[HU MoONeKysp-
Ho¥t menunuHbl Ha Jlony» (PoctoB H/Jl, 13 mas 2016 r.): matep. koud. — Pocros u//]: U3n-
Bo PoctI'MY, 2016. — C. 137-139.

5. JluHamuka akTUBHOCTH ¢epMeHTOB Iukiaa Kpebca B MBIIIEYHOW TKaHU KPBIC MOCIE
JuaTensHOro BBeneHus cumBactatuna / 3.1. Mukammnosud, E.C. benoycosa, E.B. Buno-
rpagoBa, U.A. Cemenen // XV pocc. Hayd.-TIpakT. KOH}. ¢ MexAyHApO. ydacT. «OOMeH
BEILIECTB MPU aJaNTaIMU U TOBPEeKACHUH. JJHM MonekynspHoil meauiuubl Ha Jlony» (Po-
croB H/Jl, 13 mas 2016 r.): marep. koud. — Pocros u//l: U3a-Bo PoctTI'MYVY, 2016. — C. 124-
126.

6. Hapymmenue sHepreTH4eckoro oOMeHa B MBIIICYHOW TKAHU KaK OJUH U3 MOJICKYJISp-
HBIX MEXaHU3MOB cTaTnHOBOM muonaruu / 3.1. Mukamunosuy, E.C. benoycora, U.A. Ce-
menen [u nap.] // XI mexnynapon. Hayd.-ipakT. KoH(}. «Fundamental and applied sciences
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today XI» (North Charleston, USA, 10-11 anpens 2017 r.): marep. koud. — North Charles-
ton, USA, 2017. — C. 40-43.
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