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OBIIASA XAPAKTEPUCTUKA PABOTbBI

AKTYaJbHOCTh TeMbl HccaenoBanus. OIHON W3 BaXXHEUIIUX MPOOJIEeM Xu-
PYpPrUYEeCcKOi TenaTojIorui ocTaeTcs npobiaeMa remoctasa. Beuny ocobeHHocTel To-
norpaguyecknux B3aMMOOTHOUIEHUM COCYIMCTBIX CTPYKTYp NEYEHU U Pa3BUTOU ee
BACKYJISIPU3AlIMM PUCK MACCHUBHBIX MHTPAOIEPALUOHHBIX KPOBOTEUEHUN MIPU XUPYP-
TMYECKUX BMEIIATEIbCTBAX HAa OpraHax remaToNmaHKpPeaTOAyOJ€HaTbHONW 30HBI J0-
ctato4Ho BICOK (M.®. 3apuBuarikuii u coanT., 2013). /st CHUXKECHHST KPOBOIIOTEPH
UCIIOJIB3YETCSl COBpeMeHHOoe Xupyprudeckoe obopynoBanue (C.A. Maurer et al.,
2016), MO3BOJISIONIEEe OCYIICCTBIATH DJICKTPOIUTHPOBAHHE COCYAOB TEXHOJOTHCH
LigaSure, ymbTpa3ByKOBYIO KaBHUTAI[MOHHYIO XHPYPTHUYECKYIO AacCIHpAIUio, BOJO-
CTPYMHYIO JUCCEKIMIO, aprOHOBYIO KOAryJslHIO, PaJuOYaCTOTHYIO aOJISIIIUIO
(B.B. boiiko u coasrt., 2012).

TexHUKH BacKyJSIPHOU IKCKIIIO3UU B PA3JIMUHBIX €€ BapUAHTAX 00ECIICUUBAIOT
BO3MOKHOCTh arpeCCMBHOTO M 0€30MaCHOT0 MOJIX0/1a K OOJIBIIMHCTBY OYaroBbIX 00-
pasoBanuii meuenu (L.T. Hoekstra et al., 2012) u ucnonas3yroTcs mpu MpoTe3UPOBa-
HUU BOPOTHOM MJIM BepXHEW OpbhKEeUHOM BEH, a TakxKe O0IIel MeYeHOYHON apTepun
MIPU UHBA3UM OMYXOJU B COCYIHUCTYIO CTEHKY, MIPU ONEpalusx Mo MOBOAY XOJaHTHO-
e UTIoJIsIpHOTO paka (omyxonu Kitankuna), yaaleHUd 0oObEMHBIX O00pa30OBaHHM Tie-
yenn (B.A. BumiaeBckwuii u coast., 2010).

Onnako BCIEACTBHE MIIEMUU M MOCHeAyrouel pernepdys3un opraHa 3amycka-
€TCs KacKaJ MeTabOINYECKUX, UMMYHOJIOTHYECKUX U MOP(HOIOTUYECKUX U3MEHEHUM
(M. Donadon et al., 2016), mony4yuBIINX Ha3BaHKHE HMIIEMHYCCKH-perepdy3nOHHOTO
cunapoma (MPC), KOTOpBIi MOTEHIHAIBHO MOXKET MPHUBECTH K PAa3BUTHUIO IEUCHOY-
HOM HEJOCTATOYHOCTH B PAHHEM MOCJICONEPAIMOHHOM MEPUOJE, YTO OCOOEHHO
OITaCHO JIJIS TAIIMCHTOB C XPOHWYECKUM TEIaTUTOM M nuppo3om neuenu (M.D. Ilu-
cenkas, 2014).

[Tomumo storo, umerorcs nannbie (J.D.W. van der Bilt et al., 2005) 00 ycko-
PEHUU POCTa KOJIOPEKTAIBHBIX MHUKPOMETACTA30B MPU JIUTEIbHOM HIIEMUYECKOM
MOBPEKICHUHU NIEYEHH B YCIOBUAX cocyaucTon okkmto3uu. Kpome toro, UPC Tpanc-
IJIAaHTATa Pa3HOM CTENEHU BBIPAXKEHHOCTH MPUCYTCTBYET MPHU KaXKJI0OM TpaHCIUIAHTA-
MU TEYECHU U BHOCUT 3HAUYUTENBHBIN BKJIaJ B PAHHIOK IMOCICONEPALMOHHYIO €ro
aucyukiuio (R.F. Saidi, S.K.H. Kenari, 2014).

BonbmmHCTBO Mpo1eccoB, HAMPaBICHHBIX HA MOAJAEpKaHue PyHKIMM opraHa,
ABJISAIOTCA 3HEpPro3aBucuMbIiMU. CHmkeHne conepxanus AT® B nmeMu3npoBaHHOU
TKaHU MEYECHU MPUBOJUT K AKTUBAIIMU aHA3POOHOTO OKUCJIEHUS TIIOKO3bl, UTO BEAET
K YBEIMYEHUIO 00pa30BaHMsl JIaKTaTa U MOHOB BOJAOPOJA U, KaK CIEICTBUE, pa3BU-
o0 Merabonaudeckoro anuno3a (M.H. Xomocosckuii, 2016). OqHOM W3 KITFOUEBBIX
MUILIEHEW HAa CYOKJIETOYHOM YPOBHE NP HIIEMHUU SIBISETCS MUTOXOHJIPHS, MOBpE-
&KIaeMasi Kak MpU pelylUpOBaHUM KPOBOTOKA B COCYJlaX OpraHa, Tak U MpU €ro Boc-
CTaHOBJIEHUU. MUTOXOHIpUANIBHOE OKUCIUTEIbHOE MOBPEXKACHUE YCHIMBAETCI 00-
pa3oBaHUEM aKTUBHBIX (DOPM KHUCIOPOJa, MPOBOCHATUTEIBHBIX IUTOKUHOB, (PaKTO-
poB aktuBanuu anonro3a (L. Cao et al., 2016).

Crenenb pa3paboranHocTH TeMbl. C 1I€JIbI0 META0OJIMYECKON KOPPEKIUU
MOCJIEACTBUN MIIEMUYECKU-penepdy3MOHHOTO MOBPEXKICHUS IPU BACKYJISIPHOW SKC-
KJIFO3UU TICYEHU paHee UCCIEN0BAINCH MPENapaThl CaMbIX Pa3IuYHbIX (apMaKoJIOru-
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YECKUX TPYNM: aHTHOKCUAAHThI, MHrHOuTOpbl AIID, unrudburopsr ['MI-Ko-A-
peayKTa3bl, OJOKATOPHl KAJIbIIUEBBIX KAHAJIOB, CTEPOUJHBIE TOPMOHBI, BUTAMUHBI,
dakTopsl pocta u gaxke murocratuku (C. Peralta, M.B. Jiménez-Castro, J. Gracia-
Sancho, 2013). OgHako HU OJIMH M3 TPENapaToB MPEACTABICHHBIX IPYII He 00J1a1a-
€T TOATBEPKICHHOM BO3MOXHOCTHIO aKTUBAIMU (DEPMEHTHBIX CHCTEM a’pPOOHOIO
MyTU JbIXaHUS B KJIETKE, KOTOPbIE B YCIOBHUAX TKaHEBOW rumornep(ys3uu mnpeacran-
JAIOTCA NOTEHIHAIBHON TOYKOW KOPPEKIIUU.

B nmpopomxenue moucka B 3TOM HaIPaBJICHUM BIOJIHE 0OOCHOBAHHBIM MOKHO
CUMTATh NMPUMEHEHUE MPU COCYJIUCTOU M3OJSALUU NMEYECHU B KAa4€CTBE MUTOXOHIPH-
AJILHOTO IUTOMPOTEKTOpa auxioparerara HaTtpus (JIXA), U3BECTHOTO B JIUTEpAType
noutH mstbaecat yet (P.W. Stacpoole, 1969). lmeeTcst onbIT €ro NpUMEHEHUs TIPU
BPOXKICHHOM JakToanuao3e y aerer (P.W. Stacpoole et al., 2008), caxapHom nuabe-
te, runepyunonporennemun (P.W. Stacpoole, G.W. Moore, D.M. Kornhauser,
1978), nepedpansuoit mmemun (W.G. Barsan, 1986), xporndeckoii 00CTpYKTHBHOMN
oone3nu serkux (L.D. Calvert et al., 2008), xpornueckoit cepeuHON HETOCTATOTHO-
ctu (J.F. Lewis et al., 1998) u B onkosoruu (H. Sun et al., 2017; L. Sun et al., 2017).

Toukol TPUIOKEHHUSI HATPUEBOU COJIM JUXJIOPYKCYCHOM KHUCIIOTHI SIBIIETCS
OJIMH U3 KIIIOUYEBBIX (DEPMEHTOB KJIETOYHOTO JbIXaHMS — KMHA3a MUPYBaTACTHApPOre-
Ha3bl, KOTOpasi MHrUOUpPyeT PochopusiupoBanue nupyBaTAeruaporeHassl. Jluxiopa-
LE€TaT-UOH, HUHTUOUPYS ATOT (PEPMEHT, MPUBOAUT K aKTUBALIUU MYJIbTU(PEPMEHTHOTO
MUPYBATIETUAPOr€HA3HOTO KOMILIEKCA, YTO JEJaeT BO3MOXHBIM MPEBpPAIICHUE MH-
pyBara B auetmi-Ko-A ¢ ganbHEMIIUM €ro OKUCIEHUEM B [IUTPATHOM LUKJIE B MUTO-
xouapusax (Y. Sunetal., 2016).

Hcxonst U3 BBIIEU3IOKEHHOTO, CIAEAYET paccMaTpuBaTh BOMPOC 00 aKTyasb-
HOCTH m3ydeHusa [IXA Kak TKaHEBOrO MPOTEKTOpa NMPU MPEBEHTUBHOM COCYAMCTOM
W30JISILUH TTIEUYCHH.

Heab ucciieoBaHus: yIydllleHUE PE3yJbTaTOB ONMEPATUBHBIX BMEIIATEIbCTB
Ha TICYEHU MPU MPOBEJACHUM €€ BACKYISIPHOM HKCKIIO3UU MyTeM pa3pabOTKH airo-
puUTMa METabOINYECKONU KOPPEKIIMU UIIIEMUUECKU-penepd y3HOHHBIX HAPYIICHUI.

3amaum uccjie10BAHNS !

1. Pazpabotarb cnoco0 MeTabOJWYeCKOM KOPPEKUHMH HUIIEMUYECKU-
penepdy3MOHHBIX HAPYIICHUN IPU BaCKYJISIPHOM 3KCKITFO3UH TICYEHHU.
2. OnpenenuTs COCTOSIHUE MPOOKCUJAHTHO-aHTUOKCUAAHTHON CHUCTEMBI Ha

MECTHOM (B TICUYCHU) U CUCTEeMHOM (B KPOBH) YPOBHSX IPH MOJICITHPOBAHUH BaCKY-
JSIPHOM SKCKITFO3UHU TICUCHU Pa3IMYHON MTPOJOKHTEILHOCTH.

3. M3yuuTh BOUSHHE AUXJIOpAINleTaTa HATPUS HA COCTOSHHUE MPOOKCHJIAHT-
HO-aHTHOKCH/IAHTHOW CHCTEMbI MPHU BACKYJISPHOW OSKCKIIO3WHM NEYEHU PATUYHOU
MPOJODKATEIPHOCTH Ha MECTHOM (B TICUEHU) M CHCTEMHOM (B KPOBH) YPOBHSX B
IKCIIEPUMECHTE.

4.  OUEeHHUTHh COCTOSIHHE CHCTEMbI ()YHKIIMOHAIHLHOW JIETOKCUKAIINHU, a TaK-
Ke BIMSHHC TUXJIoparieTaTa HaTpus Ha BBIPAKEHHOCTH SHJOTCHHOW HMHTOKCHUKAIIMU
Ha MOJISJISIX BACKYJIAPHOW SKCKITIO3UH ITEYCHU PA3TUIHOHN IPOIOJIKATEIIBHOCTH.

S. OueHnuTh renaTonpoTeKTOPHYIO 3PHEKTUBHOCTD JUXJIOpAlleTaTa HATPUs
IIPH BaCKYJIAPHOW 3KCKJIFO3HUU TICUCHU Pa3TUMIHON MPOJAOIKUTEILHOCTH HAa (POHE WH-
TPAIEePUTOHCATBHOTO €TI0 BBEICHHS.



Hay4ynasi HoBU3Ha MccJIeI0BAHNS

1. O0600111eHBI TaHHBIE AKCHEPUMEHTATBHBIX UCCIAEIOBAHUN UIIIEMUYECKU-
penepdy3MOHHOTO MOBPEKACHUS NMEUYCHHU: Pa3BUTUS OMOXUMUUYECKUX CUHIPOMOB €€
MOpaXKEHUs], a TaKKe MPOIECCOB CBOOOIHOPAUKAIBLHOTO OKUCIEHUS U 3HIOTOKCH-
KO3a MpHU BACKYJSPHOW DSKCKIIIO3MU TEUYEHH B pe3ysibTaTe MPUMEHEHHUS MaHEeBpa
[Tpunrna.

2. M3y4eHbl OMOXUMHYECKHE W3MEHEHHUS Ha MECTHOM (B TICUCHHU) U CH-
cTeMHOM (B KpPOBH) YPOBHSX IIPH HCITOJIb30BaHUK MaHeBpa [IpuHriia Ha GoHe uHTpa-
MEPUTOHEATHLHOTO BBEJICHUS INXJI0palieTaTa HaTpusl.

3. OKCIEPUMEHTAIIBHO J0Ka3aHa BO3MOXKHOCTh 3()PEKTHUBHOIO MpPUMEHE-
HUS AUXJIOpaleTara HaTpUsl C UEIbI0 KOPPEKIIMU MaTOOMOXUMUYECKUX W3MEHEHUH,
BO3HUKAIOUIUX MPU BACKYJSIPHOM DKCKIIO3UU MEUYEHU, U MPEMAJIOKEH CIIOCO0 CHUXKE-
HUS TeMaTOLMTOIN3a B YCIOBUSIX YACTUYHOU COCYJUCTOMN M30JIAIIMU NIEYEHU B IKCIIE-
pumente (mareHt PO Ha nzodperenue Ne 2644305).

4. BnepBbie mokazaHo, YTO MPUMEHEHUE UHTMOUTOpA KUHA3bI MUpPYBaT/Ae-
THIPOTEHA3bl Auxjioparerata HaTpus B q03upoBke 300 MI/KT BBI3BIBAECT BBIPAKCH-
HBII TenaTonpoTeKTOPHbIN 3P(dEKT MpU BACKYJISIPHON HKCKIIO3UU MEYEHU MPOJI0JI-
KUTETbHOCTHIO 10-15 MuHYT.

Teopernueckasi 1 NpaKkTU4ecKasi 3 HAYMMOCTb Uccaea0BaHusA. B pe3ynbra-
T€ MPOBEIAECHHOIO HUCCIEAOBaHUS ObUIM PACIIUPEHBbl MPEACTABICHUS O IMATOTEHE3e
UIIEMUAYECKU-penepPy3UOHHOTO TOBPEXKACHUS MIEUCHH, POJIU B HEM aHTUOKCUAAHT-
HO-TIPOOKCUJIAHTHOW CUCTEMBI U CUCTEMBI (DYHKIIMOHATILHON JETOKCUKAIIUH.

@DakThl, MOJYYECHHBIE B pe3yJIbTaTe JAHHOT'O UCCIEAOBAHUS, PACIIUPHIINA TIPE/-
CTaBJICHUSI O OHOJOTHMYEeCKUX 3P deKTax AuxjaopareTata HaTpuUs, CBSI3aHHBIX C BO3-
JIEUCTBUEM Ha SHEPreTUYECKUI MEeTa0O0JIM3M TenaTOIMTOB B YCIOBUSIX TKAaHEBOU TH-
nonepdy3uu Npu BaCKYJISIPHON IKCKITIO3UU MTEUCHH.

Jlokazana 1 00OCHOBaHA BO3MOKHOCTh NMPUMEHEHHUSI aKTHBAaTOpa MPOLECCOB
KJIETOYHOTO JBIXaHUs JUXJOpalieTaTa HaTpPUsSl C LEJIbI0 KOPPEKIHH HIIEMUYECKH-
penepdy3MOHHBIX HAPYUICHU W, BO3HUKAIOIINX B PE3YJIbTATE BHIHYKJICHHOT'O BBIKIIIO-
YEHUs MEYEHU U3 CUCTEMHOro KpoBooOpaieHus. Pa3paboTan crocod CHUXXEHUs re-
MaTOLUTOJIN3a B YCIOBUSIX YACTUYHON COCYIUCTON U3OISIUU MIEYEHU B SKCIIEPUMEH-
Te (mateHT P® Ha nzobperermne Ne 2644305).

AHanu3 TMOJYYEHHOrO0 MaTepuajia MOXET ObITh HCMOJb30BaH [IJI HAY4YHO
000CHOBAHHOTO MOKCKA U PAIMOHAIBLHOTO OTOOpPA HOBBIX TKAaHEBBIX MPOTEKTOPOB, B
TOM YHCJI€ C LEJbI0 COBEPIICHCTBOBAHMUS METOJOB IeéMOCTa3a B XUPYPIHM Ienaro-
MaHKPeaTo1y0IeHAIIbHOMN 30HBI.

MeTtonosaorus u meroabl ucciaegoBanus. COOp JaHHBIX U 00pabOTKa MOJy-
YEHHBIX PE3YyJbTAaTOB MPOBOJUINCH B COOTBETCTBUU C pa3paOOTaHHBIM JHCCEPTaH-
TOM JM3aHOM HCCIIEOBAHUS, B KOTOPOM OBUIM KCIIOJIb30BaHbI aJIcKBATHHIE TTOCTaB-
JIEHHBIM 3aJlayaM COBPEMEHHbIE IKCIIEpUMEHTaNIbHBIE, JTa0OpaTOpHbIE OHOXUMUYE-
CKHe ¥ Onou3nuecKue, a Tak)Ke CTATUCTUYECKUE METO/IBI.

OcHOBHbIE M0JI0KEHN S, BBIHOCHMbIE HA 3aIIUTY:

1. DKCIepuMEHTAlIbHAsl BACKYJIApHAsl SKCKIIO3Us MEYEHU NPUBOAUT K Ma-
TOOMOXMMHUYCCKUM H3MEHEHUSM Ha MECTHOM (B INEYCHHM) W CUCTEMHOM (B KpPOBH)
YPOBHSIX, NPOSABISIOMIUMCS B BUAE Pa3BUTHUSl LUTOIUTUYECKOTO CUHIPOMA, MHTEH-
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cudukanuu cBOOOTHOPAAUKAIBHOTO OKUCIICHUS U SHJIOT€HHON MHTOKCHKAIIUM, CTe-
MEHb BBIPAXKEHHOCTH KOTOPBIX 3aBUCUT OT MPOJOJKUTEIBHOCTH MHU30/a UIIEMUMU.

2. AKTHUBAaTOp KJIETOYHOI'O JBIXaHUS AUXJIOpALETaT HATPUSI B YCIOBUSIX
AKCHEPUMEHTATBLHON BACKYJSPHOM SKCKIIO3UM MEUYEHH YMEHBIIAET BBIPAKEHHOCTH
MaTOOMOXUMHUYECKUX TPOSBICHUN HIIEMHUYECKU-penepy3uOHHOTO CHHJIIpOMA, B
YaCTHOCTH, LIUTOJU3a T€NaTOIUTOB, MPOLIECCOB CBOOOAHOPAIUKATBLHOIO OKUCICHUS
Y 3HJIOTOKCHUKO3a Ha MECTHOM (B TICUCHHU) U CUCTEMHOM (B KPOBH) YPOBHSIX.

3. NuTtpanepuroHeanbHOE BBEJICHHE TUXJIOpalleTaTa HATPUs MpPU MOJIEIH-
POBAaHUM BACKYJISIPHOM AKCKJIIO3UU MEUEHU MO3BOJISET MPOJJIUTh 0€30MacHbIe CPOKHU
nepekaThs aHajora NMe4YeHOYHO-ABeHaauatunepceraoi cps3ku ([1C) myrem merta-
00JIMYECKOM KOPPEKIUU UIlIEeMUYECKU-penepdy3MOHHBIX HAPYILICHHU .

CreneHb 10CTOBepPHOCTH M anpodauus padorbl. O TOCTOBEPHOCTH PE3yibTa-
TOB Y BBIBOJIOB MPOBEACHHOI'O HCCIEAOBAHUS CBUACTEILCTBYET JIOCTATOYHOE KOJIUYE-
ctBO HaOmoaeHnH (N=292) 1 00BeM FKCIIEPUMEHTATLHO-TTA00PATOPHBIX JTaHHBIX, HAJTU-
Yrie KOHTPOJIbHOM TPYNIbI U TPYIIN CPABHEHHUS, MPOBEACHNUE SKCIEPUMEHTOB C UCIOJIb-
30BaHUEM COBPEMEHHBIX METOJIOB IMATHOCTUKU U 00pabOTKa MOJIyYEHHBIX PE3YJIbTATOB
C TMOMOIIBIO OOIIETIPUHATHIX METOAOB CTATUCTHUECKOTO aHAJIN3A.

Matepuanbl IUCCEpPTaIMOHHOTO MccleAoBaHus npeacTtaBieHbl Ha XIV HayyHO-
MPAKTUYECKON KOH(DEepEeHIIMU MOJIOABIX YUeHbIX U cTyaeHToB FOra Poccun «Menunmn-
CKkasi Hayka W 3apaBooxpanenue» (Kpacuomap, 2016), V Coesne 6uoxumukoB Poccnn
(Coun-/laromeic, 2016) m Ha Bcepoccuiickoil HaydHO-IPAKTHICCKOH KOH(EPEHIMU
CTYJICHTOB, aCIIMPAHTOB M MOJIOABIX yueHbIX «TexHonornueckuii opcair 2.0» (Kpac-
Hozap, 2016).

JluccepTaiysi BhINOJIHEHA B paMkax KomruiekcHbix TeM HUP kadenp xupyprum
Ne 2 (akynpTera moBbIeHHs KBaTH(PUKAIMA ¥ TTPOGECCHOHATEHOW TEPENOArOTOBKH
crieramiucToB («ONTHMU3AIMS XHPYPTrHUECKOTO JIUeHHsI 3a00JIeBaHI OMITHOIIAHKPE-
aToyOJCHAILHONH 30HBI (PKCHEPHUMEHTATHHO-KIIMHHYECKOE HCCIICIOBaHKE)», HOMED
rocyaapcTBeHHO# perucrpamun AAAA-A17-117052510085-7) u ¢hyHIaMeHTaILHON 1
KIHMHUYeCKor Onoxumuu («M3ydeHre MOJICKYJISIPHBIX MEXaHM3MOB U pa3paboTKa WH-
HOBAIIMOHHBIX OMOXMMUYECKUX MOJXOAO0B JUArHOCTUKHA, MOHUTOPUHIA U KOPPEKIUHU
a/IalTallMOHHOT0 MOTEHIUANA y JIHI, PA0OTAIOMIMX B SKCTPEMAJIbHBIX YCIOBUSX, MPHU
BBICOKHMX (DM3MYECKUX HArpy3KaX W Pa3iMuHbIX MATOJOTMYECKUX COCTOSIHUSIX», HOMEpP
rocyiapctBeHHO# perucrpanuu AAAA-A17-117060610055-4) B cOOTBETCTBHHM C TLIA-
HOM Hay4HO-HccnenoBarenbckux padot ®I'bOY BO KyoI'MY Munznpasa Poccun.

OcHOBHbBIE HAYYHbBIE MOJOXKEHUS TUCCEPTALMU COOTBETCTBYIOT M. 4 «DKcmepu-
MEHTaJIbHAsA U KIMHUYECKas pa3pad0TKa METOJIOB JICUEHUS] XUPYPruyeckux Oosie3He u
WX BHEJPEHUE B KIIMHUYECKYIO IPAKTUKY» macnopTa crermanbHocty 14.01.17 — xupyp-
TUsl; . O «AHaIU3 U CUHTE3 OMOJIOTUYECKU aKTUBHBIX BEUIECTB, BRISICHEHUE UX (U3HO-
JIOTUYECKOTO JIEHCTBUSL U BO3MOXHOCTEW MPUMEHEHUS MOJIYYCHHBIX BEILIECTB B MENIH-
IIUHE ¥ JPYTUX OTPACcisAX HapOoMHOTOo Xo3sicTBa» M M. 10 «TeopeTudeckre u MpUKIa-
HbIE MMPOOJIEMbI IPUPOJIBI U 3aKOHOMEPHOCTEN XUMHUUECKUX MIPEBPAIICHUM B )KMBBIX Op-
raHu3Max, MOJICKYJISIPHBIX MEXaHU3MOB MHTETPally KJIETOYHOTO METadoIu3Ma, CBsizen
OMOXMMHYECKHUX TPOLECCOB C JACATEILHOCThIO OPraHOB U TKAHEHU, C KU3HEIECATEIbHO-
CTbIO OpraHM3Ma JJisl PELICHUs 3a7a4 COXPAHEHUs 3/I0POBbs UEJIOBEKA, KUBOTHBIX U
pacTeHUl, BBIACHEHUSI NMPUYUH Pa3UYHbIX OOJIe3HEW M M3bICKaHUs MyTed ux 3Pdek-
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TUBHOTO JieueHus. Pa3BuTre MeTO0B T€HOUArHOCTUKH, SH3UMOJUATHOCTUKU U Hay4-
HBIX MIPUHIIAIIOB TEHOTEPAITUN M SH3UMOTeparun» nacropta crermansaoctr 03.01.04 —
OMOXUMUSL.

Peanuzanus pe3yabTaToB HcciaeqoBanusi. OCHOBHBIE PE3YyIbTaThl PaOOTHI
BHEJIpEHbl B MpakTuky lleHTpasibHOM Hay4dyHO-UCCIEA0BATENbCKON JabopaTopuu
OI'bOY BO Ky6I'MY Munszapasa Poccun U KIMHUYECKO-BETEPUHAPHOTO OTHENE-
uuss OI'bHY «HUU MII». Hayunsie 1On0XKeHUsA AUCCEPTALMOHHOIO UCCIEI0BAHUSA
MCIIOIB3YIOTCS B JICKIUSIX M MPAKTUUECKUX 3aHATUSIX, MPOBOJUMBIX Ha Kadeapax Xu-
pypruu Ne 2 dakyiabTeTa MOBBIIICHUS KBaTU(PUKAINK W MPOGECCHOHATHHOU Tepe-
MOATOTOBKH CIEIUANKNCTOB, a Takke (DYH/IaMEHTATbHON U KIMHUYECKOW OUOXUMUU
OI'bOY BO KyoI'MY Munszapasa Poccun.

Ha ocHOBaHMM AaHHBIX HUCCEPTAIMOHHOTO HCCIEIOBAHUS 3aIIAHUPOBAHO
MPOBEJICHUE NATIbHEHIINX 1IeJICHANPABICHHBIX JOKIMHUYECKUX UCCIEI0BAaHUNA UHTH-
OuTOpa KMHA3bl MUPYBATIECTUIPOTCHA3bl JUXJIOpAllETaTa HATPHUs, a TAKKE €ro KOM-
OMHaIM C MpenapaTamMu, UCHOJb3YIOIUMUCS B CTAHAAPTHOW KOPPEKIIUHU UIlIEMUYe-
CKH-pernep(y3noHHOTO CUHIpOMa B renaTonaHnkpeaToOMInapHOd XUPYypruu.

IMyoaukanuu. Beero no marepuanaMm auccepranuu omyOiaukoBaHo 14 Hayu-
HBIX paboOT, B TOM 4uclie 5 — B XypHanax, BkItoueHHbIX BAK npu MunoOGpHayku
Poccun B IlepeueHb pelieH3UpyEMbIX HAYUYHBIX U3JaHUM, B KOTOPBIX JOKHBI OBITH
onmyOJIMKOBaHbl OCHOBHBIE HAYUYHBIE PE3YJIbTAThl IUCCEPTALMM HA COUCKAHUE YUYECHOU
CTETICHW KaHAWJaTa HayK, Ha COMCKaHWE YUCHOU CTETICHU JOKTOpa HayK, 2 — B Kyp-
Hajax, BXOISIIMX B MEXAYHAPOAHYIO pedepaTuBHYIO 0a3y NaHHBIX U CUCTEMY IIH-
TUpOBaHUS SCOPUS, morydeH 1 maTeHT Ha U300peTeHHE.

JIMYHBIA BKJIAJA aBTOPAa B HCCJeA0BaHHMe. ABTOPY NPUHAMJICKUT BeAyIIas
pOJib B BHIOOpE HANpaBJEHUS MCCIEAOBaHUS, MOCTAHOBKE 1I€JIM U MOUCKE MyTeH ee
noctmxkeHust. [Ipoanann3npoBaHbl OTEUECTBEHHBIE U 3apyOEKHbIE UCTOYHUKH IO Te-
Me JMCCEepTaIlii, HA OCHOBAHUU Y€TO BBIJABUHYTHI HAYYHbIC TUIOTE3bl O BO3ZMOMKHBIX
(hapMakoTepaneBTUUECKUX CTPATETUSX U IKCIEPUMEHTAIBHBIX MOJIENAX NI UCCIe-
JIOBaHUS METa0OJIMYECKOW MPOTEKTOPHOU 3(P(PEKTUBHOCTH BBHIOPAHHOI'O BEILIECTBA.
Bxnaa aBropa siBiiieTCsl ONpeeNIIIONUM U 3aKJIF0YAaeTCsl B HEMOCPEICTBEHHOM y4Ya-
CTHH Ha BCEeX dTanax ucciegoBanus. Jloms muanoro yuactus 92%.

B onyOnukoBaHHBIX pabOTaxX, BBINOJIHEHHBIX B COABTOPCTBE, COUCKATEIEM
JUYHO TIPOBEJEHA pa3paboTKa Au3aiiHa W MPOTOKOJIa UCCIEAOBAHUS, ONPEICIICHBI
KJIFOUEBbIE KPUTEPUH OIEHKU MaTOOMOXUMUYECKUX U3MEHEHHUM MPU MOJIETUPOBAHUU
UCCIIEyeMOM NMaTonorud U 3PEeKTUBHOCTH UX KOPPEKLHUH MIPU BBEJECHUU TECTUPYE-
Moro BemiecTBa. [Ipyu HEMOCPEACTBEHHOM YYacTUHM aBTOpPA MPOBOJUIOCH BHIBEJICHHE
KUBOTHBIX M3 SKCIIEPUMEHTA C perucTpanueil (Gu3noaornyeckux nokasaresiei, 3adop
KPOBU U OPraHoOB JJIsl JTaDOPATOPHBIX OMOXMUMHUYECKHX U OMO(U3NUYECKUX UCCIE0-
BaHMI, cTaTUCTUYEeCKas oOpabOTKa NaHHBIX, HAYYHOE OOOCHOBaHHUE, 0000IIEHUE U
MpEeACTaBICHUE MOTYYEHHBIX PE3YIbTATOB.

CtpykTrypa M 00beM JUCCEPTALMOHHON padoThI. /rccepTranusi COCTOUT U3
BBEJICHUS, 0030pa JIUTEPATYPhl, MATEPUAJIOB U METOJIOB UCCIIEOBAHUS, PE3YyJIbTATOB
COOCTBEHHBIX HCCIIEIOBAaHUM, OOCYXKICHUSl PE3yIbTaTOB COOCTBEHHBIX HCCIIEIOBA-
HUH, 3aKJIIOYCHHS, BEIBOJIOB U CIIMCKA JUTEPATYphl, BKIOUaromero 163 ucrounuka,
n3 KoTopbix 49 otedecTBeHHBIX U 114 3apyOexHBIX aBTOPOB. Jluccepraius u3noxe-

7



Ha Ha 124 cTpaHWIaX MAIIMHOMMHUCHOTO TEKCTa, COMEPKUT Tabmui — 11, pucyHKOB H
rpadudeckux quarpamm — 13.

MATEPHUAJIBI U METOAbI UCCJIEJJOBAHUSA

DKCIepUMEHTATLHOE UCCIIeIOBaHMEe MPOBeACHO Ha 292 0ecrmopoIHBIX KphICax-
camiax Maccoud 225-265 r, comepxkaBmmxcs B ycioBusx BuBapus PI'BOY BO
Ky6I'MY MunznpaBa Poccun. Bee uccrneqoBanusi TpoBOAWIN € COOMIOACHUEM MPUH-
ITUTIOB, M3JIOKEHHBIX B «KOHBEHIINH 110 3aIUTE MTO3BOHOYHBIX KUBOTHBIX, UCIIONB3Ye-
MBIX JJISl SKCIIEPUMEHTAIBHBIX U JIPYTHX Hay4HbIX 1ieer» (CrpacOypr, 1986), «Mex-
TYHAPOJHBIX PEKOMEHIAIUAX TI0 TIPOBEACHUIO MEIUKO-OMOIOTUICCKIX HCCIICI0BAHUN
C HWCHOJIb30BaHKMEM JIabopaTOpHBIX >KUBOTHBIX» (P.Y. Xa0Opue, 2005) u mnpukase
M3 P® Ne 267 ot 19.06.2003 r. «O0 yTBep)IECHUH TPABUI JTA0OPATOPHOUN TPAKTUKH.
[IpoBenenue 3KcnepUMEHTaIBHBIX Pa0OT 000peHO JIOKaNbHBIM ITUYECKUM KOMHUTE-
toM ®I'BOY BO KyoI'MY Munsapasa Poccun (mporokos Ne 51 ot 23.05.2017 r.). Bee
MaHUTYJISIIAN TIPOBOAMIIACH 1O o0mmuM o6e30omBanueM 3onetiiioMm 100 («Virbacy,
®panius) B 103UPOBKe 15 MI/KT BHYTPUMBIIIICYHO.

[lepen Havaom McCIeIOBaHUS MIPOBOIMIACH OIICHKA BO3MOYKHOCTH MCTIONBb30Ba-
HUSI PA3IUYHBIX JO3UPOBOK U cocoO0B BBeneHus: JIXA KUBOTHBIM C IENIbIO0 MeTabo-
mmueckol npodunaktuku MPC npu BacKyJIsipHON 3KCKIIO3UU MeueHu. J1Jis 3Toro Ob1Io
chopmMupoBaHo 16 rpymm OesbIX KpbIc-caMiioB Maccor 225-260 r. JIabopaTopHbIM KH-
BOTHBIM BBOAWIHN J[XA mepopanbHO B 103upoBKe S50 MI/Kr Macchl Tejla OHOKPATHO B
JICHb DKCIIEPUMEHTA WJIM IIECTUKPATHO B TCUCHWE HEACTH JI0 DKCTIIEPUMEHTA; BHYTPH-
optrormmHHO B Mo3upoBKax 80 mmm 300 Mr/Kr Macchl Tena OJJHOKPATHO HEMTOCPEICTBEHHO
niepen dKkcrepuMeHToM. [1o pesynmbTataMm 3TOTO 3Tamna WcciaeoBaHus U Oblia BEIOpaHa
onTHMabHas cxema BBeneHUs JIXA (uHTpamepuroHeanbHO B jo3upoBke 300 mMr Ha
1 Xr Macchl Tea )KMBOTHOTO, TIPEIBAPUTEIIBHO pa3BeneHHbIN B 0,5 MIT H30TOHUYECKOTO
pactBopa NaCl, HermocpeicTBEHHO B MOMEHT BBIKITFOUCHHS TICUEHH U3 CUCTEMHOTO KPo-
BOOOpAICHNs ), KOTOpas NCIOIb30BAIACH B OCHOBHOM YaCTH KCIIEPUMEHTA.

[Tocne BrIOOpa onTtuManbHOU cxeMbl BBeneHHs JIXA ¢ 1enblo OLEHKU ee 0e3-
OTIACHOCTH OBLTN MCCJICIOBAaHBI OCHOBHBIE OMOXMMHUYECKHE TIOKA3aTeIH KPOBH JKUBOT-
HBIX yepe3 1, 5 u 15 cyrok nocie BBenenus JIXA (300 mr Ha 1 kr macce Tena) 6e3 mpo-
BEJICHUS BaCKYJISIPHOW 3KCKITI03HH 1e4ueHu (Bcero 60 >KUBOTHBIX).

OCHOBHOI pa3zien HIKCIIEpUMEHTA MTPOoBeZicH Ha 142 GenbIx HEMMHEHHBIX KphICax-
camiiax maccoit 230-260 T, pazaeneHHbIX Ha 7 Tpymi. J[M3aifH OCHOBHOTO pasjiena dKC-
MIEpUMEHTA MPENICTaBIeH B Tabimile 1. BacKysipHyIO SKCKITFO3UIO TIEYSHU BOCIPOU3BO-
JIAIA TIyTEM HAJIOKEHUSI COCYAUCTOro 3axuma tuma «bynpnor» Ha anamor I1JIC kpeic
(M. Mendes-Braz et al., 2012) na 10, 15 u 20 MuHYT ¢ TocieayommM 15-MUHYTHBIM
NeproIoM periepdy3un U BBIBEJCHUEM KUBOTHOTO M3 SKCIIEPUMEHTA B pe3yJIbTaTe 3a-
0opa kpoBH 1 nieueHu. KpoBb 0TOMpanu u3 KayJajlbHOM 010N BEHbI, B KAUECTBE aHTU-
KOaryJsiHTa TPUMEHsUICS TerapuH. [ledeHb mojBepraid TroMOreHH3aruu (B cpeie
0,25 M caxapo3sbl, Tpuc-HCI, pH 7,4) B cootHomenuu 1 v Tkanu + 9,0 M1 cpesl Ha ro-
morenuzatope (IKA ULTRA-TURRAX® T 18 digital, 'epmanus). ['oMoreHar ¢ meibto
yIAICHUST Hepa3pyIIEHHBIX JIeMEHTOB TKaHu IeHTpudyruponancs mpu 3000 06/MuH B
tedenue 10 MUHYT, U JaTbHEUIITUX UCCIIETOBAHNI OTOMPAJICS CyIIepHATAHT.



Taoauna 1 — J{u3aifd s5KcnepuMeHTaTbHOM YaCTH UCCIICTOBAHUS
3a/1eliCTBOBAHHBIE B AKCIIEPUMEHTE J1JA0OOPATOPHBIE KUBOTHBIE —

Oerbie HeTMHEHBIe KphIChI-camIlbl Maccoi 230-260 r
JIOXKHOOTICPUPOBAHHBIC KPBICHI (N=22), KOTOPBIM MPOBOAMIACH TOJIb-
| |xo mamaporomus u uHTpanepuToHeanbHoe BBenenue 0,5 mu usmo-
JIOTUYECKOT0 pacTBOpa

Konrtponshnas
rpyImmna

KpbIChl (N=19), KOTOPHIM POU3BOAMIACE JIATIAPOTOMUSI, HHTPATICPH-
ToHeanbHOe BBeaeHne 0,5 M (u3HoIOrnYeckoro pacTBopa, BacKy-
JSIpHAsT HKCKIIIO3Us Me4eHn B TedyeHue 10 MHHYT C mocCiemayronmm
15-MuHyTHBIM 51IH30,10M penepdy3un 0e3 koppekunu NPC

KpbICHI (N=21), KOTOPHIM MPOU3BOAMIACE JIATIAPOTOMUSI, HHTPATICPH-
['pynms [|] |FoHeanbHOE BBENCHHE 0,5 Mi1 pU3NOTOTHIECKOTO PacTBOpa, BaCKy-
CpaBHEHUS JSIpHAsE HKCKIIIO3Us ME€YeHH B TedeHue 15 MHHYT C MOCIemyIonM
15-MuHYTHBIM 511H130710M penepdy3un 0e3 koppekunu NPC
kpbichl (N=20), KOTOPHIM MPOU3BOAMIACE JIATIAPOTOMUSI, HHTPATICPH-
ToHearbHOE BBeAeHne 0,5 M (u3HOIOrHYecKoro pacTBopa, BacKy-
JSIpHAsE HKCKIIIO3Us MeYeHd B TedeHne 20 MUHYT C MOCIETYIOUIIM
15-MuHYyTHBIM 51H30710M penepdy3un 0e3 koppekunu NPC

KpbIChl (N=19), KOTOpHIM MPOBOIMIN JAAPOTOMHUIO, HWHTpAICpH-
toHeasibHOE BBeneHne JIXA 300 mr/Kr mMacchl Telia U BacKyJISIPHYIO
SKCKITIO3UI0 medeHn Ha 10 MuHYT ¢ mocieayommM 15-MUHYTHBIM
NEPUOJOM penepPys3uu

KpbICHl (N=21), KOTOpBIM MPOBOJMIN JAIAPOTOMHUIO, HWHTpAICpH-
OnbITHBIE y| |roueanboe BBeneHUE JIXA 300 mr/kr mMacchl Tella U BacKyJISPHYIO
IPYIIIbI AKCKIIIO3UIO MeYeHU Ha 15 MHMHYT ¢ mocienyromuM 15-MUHYTHBIM
NEPUOJOM penepPys3uu

kpbichl (N=20), KOTOPHIM MPOBOIIIN JAAPOTOMHUIO, HWHTpAICpH-
toHeasibHOEe BBeneHne JIXA 300 mr/Kr mMacchl Telia U BacKyJISIPHYIO
OKCKITIO3UI0 TedeHn Ha 20 MUHYT ¢ MOCHeAYIOmHMM 15-MUHYTHBIM
NEPHOJOM penepPys3uu

Vil

JIist u3yueHuss OMOXMMHUYECKUX U3MEHEHUH, MPOUCXOIAIIUX MIPU BaCKYJISPHOMN
AKCKJIIO3UU TIEYEHH, a TaKxKe JJisl OLEeHKU 3(PEKTUBHOCTH X METa00IMYECKON KOp-
peKuru ¢ ucnoiab3zoBanueM [IXA npoBoawiIn onpenesieHue MapKepoB HUTOIU3A, TO-
Ka3aTenel COCTOSIHUA MPOOKCHAAHTHO-aHTUOKCUJAAHTHOM CHUCTEMBI U DHIAOTCHHOMU
WHTOKCHKAITMH B IJIa3Me KPOBH, IPUTPOIMTAPHON Macce M ToOMoreHaTe nedeHu (Tad-
avna 2).

AxtuBHOocTh AJIT, ACT u JIAI' mmazMbl KpOBH ONPEAECISIA C MOMOUIBIO
HabopoB peareHToB («Butan esenonment Kopropaita», Cankr-Ilerepoypr, Poc-
cHsl).

N3yueHnne akTUBHOCTH (DEPMEHTATUBHOTO 3BE€HA AHTHUOKCUIAHTHOW CHCTEMBI
(AOC) (katayaspl, CyHepOKCHUIIUCMYTA3bl, TIYyTaTHOHIIEPOKCHIA3bl, TIyTaTHOHPE-
JAYKTa3bl) IPOBOJMIIN Y )KUBOTHBIX B SPUTPOIUTAPHON B3BECH M TOMOI'CHATE ITCUCHH.
OyHKIMOHANIBHOE COCTOsIHME HepepMmeHTaTUBHOTO 3BeHa AOC OIleHHMBAJIOCH IO CO-
JIEP>KaHUIO0 BOCCTAHOBJIICHHOTO TIyTaTUOHA B 3PUTPOIIMTAPHOI B3BECH M TOMOTEHATE
MEYEHH, a TAK)KE€ THOJIOBBIX TPy IJ1a3Mbl KPOBH.
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Ta6auna 2 — Jluzaita 1abopaTOpPHON YaCTH MCCICTOBAHUS
JlaboparopHsie ncciie1oBaHus

Mapkepsl nuTonmsa |v' akTUBHOCTH Jakraraeruaporenassl (JIJI), amaHUHAMHHO-
tpancdepassl (AJIT) u acnapraramunorpancdepasst (ACT);
[Mokasarenn coCTOsHUS |V aKTHMBHOCTH (DEPMEHTOB AHTHOKCHIAHTHON 3allMTBI CyIIe-
po- pokcugauemyTassl (COJI), xatanasel (KAT), rimyratuonie-
/aHTUOKCHUIAHTHOMN pokcunassl (I'TIO), rmytatnonpenykrassl (I'P);
CHCTEMBI v’ KOHIIEHTpAIMst BOCCTaHOBICHHOTO TiyTariona (GSH);
v’ cojiepsKaHUE THOJIOBBIX TPYIIII IUIA3MBI KPOBH;
v/ MaxkCHMyM BCIIBIIIKH XeMuIToMuHeceHnun (MBXJI);
v momans Benblmky xemuaromuaectennuu (I1XJI);
v trobapouryposoe uncio (TBY);
[Mokasarenn coCTOsHUs |V COIEpIKaHUE BEIIECTB CO CPEIHEN M HU3KOM MOJIEKYISPHBI-
CUCTEMBI (PyHKITHO- mu Maccamu (BCuHMM).
HaJILHOM JIETOKCHKA-
1IN

HHTEeHCHBHOCTL CBOOOIHOpaTuKaIbHBIX mporieccoB (CPII) omenuBamu mo co-
JCpKAHHUIO TIPOJYKTOB, B3aMMOJACHCTBYIONUX ¢ THOOapOuTypoBoi kuciotor (TBK-
peakTUBHBIX TpoAykToB, TBK-PII), k KOTOpBIM, TpeXkie BCEro, OTHOCATCS MaJOHO-
BBIW THANIBJIETU]] U IUCHOBBIE KOHBIOTATHl — MPOAYKTHI IEPEKUCHOTO OKUCIEHUS JIU-
muioB. Taxoke u3ydanu napamerpsl xemrmromuaecneHmu (MBXJT u [TXJI) B muras-
M€ KpPOBH M TOMOI€HAaTe MEYEHU, CYMMApPHO OTpakarolue aKTUBHOCTh OKUCIUTENb-
HBIX MPOIIECCOB B OHOCpeEE.

C 1enbI0 OIICHKM YPOBHS SHAOTC€HHOW MHTOKCUKAIIUK OMPEEIISIA COJIEpPKaHNe
BCruHMM B mnazMe KpoBU U SPUTPOLUTAPHON B3BeCH MO MeToanke M.S. ManaxoBoii
(M.4. Manaxosa, O.B. 3ybarkuna, B.B. Crnensiiea, 2011). Kpome Toro, Obutu pac-
cuntanbl cooTHOHIEHUsT akTUBHOCTH KAT u CO/] sputponutapHoi B3BECH U TOMOT'€HAa -
Ta MEUYEHH, a TaKkKe KOIPPUIIMEHTHI MacChl NIEYCHHU.

[Tony4eHHble HKCIIEPUMEHTATILHBIE JaHHbIE 00pabaThIBAIM METOJAaMU Bapyally-
onnout cratuctuku (R.A. Fisher, 2006) ¢ momomisio nmporpammuoro obecriedenus. Ile-
pen HavajaoM MpoIenyp CTAaTUCTUYECKON 0OpaOOTKM MAacCHBBI JAHHBIX IMOJIBEPIrajiCh
IPOBEPKE HOPMAJBHOCTH pactpenenenus ¢ nomoibo W-kpurepus Shapiro-Wilk.
Y4auThIBas XapakTep pactupenesieHus, OTIMYHBIA OT HOPMAJIBHOTO, JaHHBIE ObUTH TIPeT-
craBiieHbl B Bujie Menuansl (Me) u kBaptweit (p0,25/p0,75). B cBsa3u ¢ ocodeHHOCTIMHA
TM3aifHa WCCIICIOBAHUS JUTSL BBISIBICHUS CTATUCTHYCCKUX PA3TUYANA MEXTY TPyIIIaMu
npuMeHsics Hemapametpudeckuii  U-kpurepuii Mann-Whitney (s He3aBUCHMBIX
rpyrm). JIOCTOBEpHBIMU CYUTAIHMCH Pa3JInYHs, MPH KOTOPHIX YPOBEHB JIOBEPHUTEIBHOTO
unrepBaia (p) cocrasisut 6onee 95% (p<0,05).

PE3YJBTATBI UCCJIEJIOBAHUSA
B pe3ynbrare mpenBapuTenbHBIX HCCIIENOBaHHWM OblIa BhIOpaHA cXeMa MeTa-
oonmuueckoit mnpodunaktukun MPC, npemycMmarpuBaroiias HHTparnepUTOHEATbHOE
BBenenne JIXA B no3uposke 300 MI/KT HEMOCPEICTBEHHO TIEPE BBHITOJHCHUEM TIe-
pexarust [1JIC, B cBsi3u ¢ Hambosee BBIPa)KCHHBIM CHIKEHWEM aKTUBHOCTH aMUHO-
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TpaHcdepas B miia3Me KPOBU KPBIC C BACKYJISIPHOM SKCKITIO3UEH TIEYCHN U BO3MOXKHO-
CTBIO BBITIOJIHCHUS JTAHHOW MaHUMYJSIHHA 3KCTPEeHHO. VccnemoBaHne MOTCHITHATH-
HOM TOKCHYHOCTU MpeasiokeHHOM cxeMbl BBeAeHus JXA mokazano ee Oe3omac-
HOCTb.

B xome mpoBeAeHHBIX HWCCIENOBaHWMN OBIIO IMOKa3aHO, YTO HCIOJb30BAHUE
JIXA B nosuposke 300 mr/kr npu niepexkatun [1JIC BeneT k cymecTBEHHOMY CHIDKE-
HUIO YPOBHS ITUTOJIN3A TeMaToruToB. D dekTuBHOCTH puMeHenus JIXA B kauecTBe
IIUTOTIPOTEKTOPA B YCIOBHUSAX COCYAMCTOW HW3OJSIIIMM TMEYCHU ObLIa MOATBEPIKICHA
onpenencHreM akTuBHOCTH AJIT u ACT B tutasme kpoBu (Tabmuma 3).

Ta6auna 3 — Biusane auxioparierata HaTpusi HA aKTUBHOCTh aMHHOTPAHC-

dbepa3 W  JAKTATIETUAPOTE€HA3bl NpPU  BACKYISPHOM  DKCKIIO3UU  TE€UYEHU
(Me (p0,25/p0,75))

['pynmbl JIAL, en/n ACT, en/n AJIT, en/n
(1|<) (99,%2/?2?,47) (42,33}21,93) (18,22)}2;,52)
(1I(|)') (560,2652/§§O,34)1 (79,&?3/;57,98)1 (48,53’53,79)1
(rsl') (1365,1525/?L§526,12)1 (118,}12%%,97)1 (99,212?/1’1088,39)1
(é\o/') (1198,1;522?;8,76)1 (108,}1;%288,05)1 (60,765/’387,15)1

(10';[/XA) (398,2?%%36,6)1'2 (53,43?51?83)12 (29,0%4’1116,512)1'2

(15'\1/[;(A) (499,i?gi?‘,lsez)1v3 (84,0223%?74)13 (37,62%%?73)1'3

(20'\J{II)I(A) (636,7720/53’55,54)1'4 (111,5%21,76)1 (102,3181/%574,74)1'4

Ipumeuanue: - — p<0,05 1o orHouenno K rpymie |, © — p<0,05 M0 OTHOMICHHIO K TPYIIIE
1, 8_ p<0,05 no otHomenuto k rpymme 11, 4_ p<0,05 no otHomIeHuUO K rpymme V.

AxtuBHOCTh AJIT BO3pacrana B mia3mMe KPOBH KMBOTHBIX, MOJBEPraBIIMXCS
10-MuHYTHO# BacKyJISIpHOU SKCKIIO3UM U BBeAeHHIO JIXA, Ha 32,5% mo cpaBHEHHIO
C KOHTPOJIEM, HO OblJIa HIKE COOTBETCTBYIOUIEH Tpynibl cpaBHeHUs Ha 42,6%. Ak-
tuBHOCTh ACT Ha ¢done 10-munytHoTOo mepexatus [1JIC npu BBenennu JIXA yge-
JUYHUBAIIACH IO CPABHEHUIO C KOHTPOJIbHOM rpymmoi Ha 33,0% u Obuta HUKE TTOKa3a-
TeJsl TPYMIbl, COOTBETCTBYIOUIEH MO MPOAOJLKUTEIBHOCTA COCYIAUCTOM H3OJALUU
nedYeHn 0e3 MPOoBEeACHUS METa0OIu4IecKoil Koppeknun, Ha 33,9%. YBenudenue -
TEJLHOCTU BACKYJISIPHOM SKCKIIIO3UM MEUeHH 10 15 MUHYT compoBOXAalioCh Jaib-
HerimuM poctoMm akTuBHOCTH AJIT m ACT mo cpaBHeHmio ¢ koHTposneMm B 2,1 u 2,0
pa3a cooTBeTcTBeHHO. OJIHaKO NaHHbIE Moka3zarenu rpynnbl VI ObulM Bce e HUXKE,
4eM y HE MOYyYaBIIUX KOPPeKIuu KkuBOTHHIX |11-if rpynmel cpaBHenus, Ha 52,1% wu
33,9% coOoTBETCTBEHHO.

[Tmazma KpoBH KUBOTHBIX, KOTOPHIM BBOMIHN JIXA Ha ¢poHe 20-MUHYTHOI CO-
CYyIMCTOM U30JISIIAM NIEYEHH, XapPAKTEPU30BAIACH MTOBBIIIEHHON aKTUBHOCTHIO AJIT n
ACT no cpaBHeHnto ¢ koHTpoieMm B 4,7 u 2,8 paza coorBercTBeHHO. [IpociexuBas
U3MEHEeHHE (PEepPMEHTOB-MApKEPOB LUTOJUTUUECKOTO CUHAPOMA, MOKHO 3aMETHUTh,
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YTO €ro pa3BUTUE MPHU BBEJICHUM KUBOTHHIM JIXA 3amazasiBaeT Ha 5 MUHYT. Takum
oOpazom, JIXA 3ameisieT NMoBpexkaeHUE NeueHu B pesynbTate pazButus UPC, uto
MOXET MO3BOJIUTh MPOJUIUTH MPOIOTKUTEIHLHOCTh OTHOCUTEIBHO 0€30IacHOM coCy-
JUCTOM M30JSIUU TTEUeHU IPU NpuMeHeHn MaHeBpa [IpuHria y kpbic Ha 5 MUHYT.

UccnenoBanne aktuBHocTH JI/II' B ma3me kpoBu mipu BBeaeHUH Kpbicam [IXA
MOKa3aJio, 4TO OH, BEPOSATHO, SBIISAETCS ¢ HHruouTopoM (Tabnuma 3). B cBsi3u ¢ aTUM
onpezaeneHue aktuBHocTH JI/II" mpu BBeneHnu xkuBOTHBIM J[X A B KauecTBEe Mapkepa
LUTOJUTUYECKOTO CUHAPOMA MCIIOJIB30BATHCI HE MOXKET, TaK KaK B 3TOM CJyd4ae pe-
TUCTPUPYIOTCS 3aHUKCHHBIE 3HAUCHUS M10KA3aTeNsA, KOTOPbIE HUKAK HE COrJIaCyrTCs
C JaHHBIMM OIIPENICIIEHUS] AaKTUBHOCTH ITIEYUEHOYHBIX TPAHCAMUHA3.

Takxe OBLJIO YCTaHOBJIEHO, YTO MpHU HcHosib3oBaHuu XA s merabonnue-
CKOU MpOo(HIIAKTUKYU UILIEMUYECKHU-penep(y3MOHHBIX HAPYIICHUH B TPYyIIax KUBOT-
HbIX ¢ 10- 1 15-MUHYTHBIMU STMIA30/IaMU BaCKYJISIPHON SKCKITIO3MH 3HAYCHUST OTHOCH-
TEJILHON MacChl MEYEHHU OBbLIN OJIU3KU K TAKOBBIM B KOHTPOJIBHOM IPYIINE U HUKE CO-
OTBETCTBYIOIIMX IMOKa3aTeNIeH B TpyIIax cpaBHeHus B 1,2 pasa (pucyHok 1).
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PucyHnok 1 — l3mMeHeHne OTHOCUTENHHON MACChl TIEUCHHU ITPU KOPPEKITUU
HIIeMUYECKU-penepPy3rnOHHBIX HAPYIICHUH B YCIIOBHUSAX BACKYISIPHOM KCKIIO3UU
neuenu (Min; p0,25; Me; p0,75; max)

Ipumeyanue: * — p<0,05 mo orHourenuto k rpymime |, 2 — p<0,05 [0 OTHOLICHHIO K IPYIIIIe
1, 8_ p<0,05 no orHomenuto k rpymme 1.

[lonyuyeHHble pe3yabTaThl MOKHO OOBSICHUTH Pa3BUTHEM MEHEE BBIPAXKEHHBIX
3aCTOMHBIX SIBJICHHM, a TaKX€ BHYTPUKJIETOYHOTO M MHTEPCTUIIMAIBHOTO OTEKA Ie-
YEeHU NpPU NPUMEHEHUU METa0OIMYECKOW KOPPEKIMH, YTO TaKKe MOATBEPKAACT
HaJINYHE BBISIBICHHBIX TPOTEKTOPHBIX CBOMCTB JIXA.
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C 1enpio pacKpbITHS MEXaHU3MOB Bo3zecTBHus JIXA Ha KIETOYHBIN MeTado-
JU3M B YCJIOBHUSX Pa3BUTHUSI MIIEMUYECKU-pENepPy3MOHHOTO MOBPEKICHUS MEUCHU
OBLIO M3YyYE€HO (PYHKIMOHAIBHOE COCTOSIHUE MPOOKCHUIAHTHO-aHTHOKCUJAHTHOM CH-
cTeMbl. JIJ1s olleHKM U3MEeHEHU MepBhIX ABYX JuHUN pepmenTHOrO 3BeHa AOC mpo-
Boawin onpenenenre aktTuBHOcTH COJl u KAT B spuTporurax u roMoreHare rnede-
HU. B spuTpoumTax KUBOTHBIX TpyII cpaBHeHUs] akTUBHOCTh KAT umena tenaes-
110 K cHwkenuto. [lpumenenne JIXA, Ha000pOT, CIOCOOCTBOBANIO YBEIUUYEHUIO aAK-
tuBHOCTH KAT Ha 22,7% u 62,9% B V-it u VII-if rpynmax cooTBETCTBEHHO. AKTHB-
HocTh CO/] B apuTpomTax umena Ty ke TeHACHIHIO — cHkeHue B rpynmnax Il u Il
Ha 16,7% u 27,2%, Ho Bo3pacTtanue B rpymnmax V u VI, KUBOTHBIM KOTOPBIX BBOJIUII-
ca IXA, Ha 19,1% u 24,9%. Anamu3 xe cootHomeHuss KAT/COJl sputpouutoB
(pucyHok 2) mokasai, yto npu 10-15-muryTHOM mepexatun anajnora I1JIC y xpbic
Ha ¢oHe BBeneHus JIXA Oananc pepMEeHTOB MEPBBIX ABYX JIUHUN aHTUOKCUJIAHTHOU
3aIUTHI COXPAHAETCS, W JUIIb Tpu 20-MUHYTHOW COCYIUCTON U30JSAIUNA TICYCHHA OT-
MEUaAETCsSl €r0 CMEIICHUE B CTOPOHY HEOOJBIION OTHOCUTENBbHOU HEJOCTATOUHOCTH
COJI (KAT/CO/ B cpenneM coctaBui 1,5).

1,8
1,6

14 |:|

1,2

0,8

0,6
0,4

KAT/CO[, otH. ex.

0,2

I I Il v \ VI VII
HccenemyeMble rpyIbl

Pucynok 2 — CoOTHOIICHHE aKTUBHOCTH KaTajaa3bl U CYNEPOKCUATUCMYTAa3hl B
APUTPOLUTAX KPBIC IPU BACKYIISIPHOM SKCKITIO3UU TIEYEHU
(min; p0,25; Me; p0,75; max)
Tpumeuanue: * — p<0,05 mo otrourenuio k rpymie |, 2 — p<0,05 1Mo OTHOLICHHIO K TPYIIIE
11, ® - p<0,05 1o oTHOMmEHMIO K TpymiTe 1V.

DTO HE TaK KPUTUYHO, KaK HEAOCTaTOUHOCTh KAT 3pUTPOIIMTOB y KUBOTHBIX

C TaKoM e MPOAOIKUTEIBHOCTbIO BaCKYJSIPHOM SKCKIIO3UU TeYeHU Oe3 MpUMeHe-

Husa JIXA, Tem OoJjiee yuuThIBasl, UTO aKTUBHOCTb 3TUX (DEPMEHTOB B 3PUTPOIUTAP-
13



HOM B3BecH >XKMBOTHBIX VII-ii rpynmbl CylIeCTBEHHO MPEBBIIAET KOHTPOJIbHbBIC 3HA-
YEHUSI.

B romorenare neuenu aktuBHOCTh KAT cHikanach Kak B rpynmnax CpaBHEHUS,
TaK U B OCHOBHBIX OMBITHBIX rpynnax ¢ koppekuueit JIXA. Ognako eciu B rpyImax
[1-1V 3710 mpoucxoamio yxe npu 10-MUHYTHOH BacKyJSIPHOM IKCKIIO3UH TIE€UEHH, TO
B rpynmnax V-VI| cauwxkenne HaOI0/1a70Ch, HAUMHAS TOJIBKO ¢ 15 MuUHyT uiemun. B
TO K€ BpeMsl CIeAyeT OTMETUTh, uTo pacueT kodpdunuenta KAT/COJl nokazan, kak
U B rpynmnax 0e3 KOppeKluu, HaIuure oTHocuTelnbHOU HepocTaTouHoctu KAT mpu
10-15-MuHYTHOM COCYAMCTOMN U30IsIMK 1edeHu (pucyHok 3). B 1ienom mosrydeHHbIe
JAHHBIE OTPAXAIOT YCUJICHHWE KOMIIEHCATOPHBIX BO3MOXKHOCTEH (epmeHToB AOC
KPOBM U NEe4YeHU npu Bo3AeucTBUU J[XA, 4TO MOXKET SBISATHCS OJHUM U3 MEXaHU3-
MOB €r0 [IUTONPOTEKTUBHOTO 3 (DeKTa.
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Pucynok 3 — CoOTHOIICHHE aKTUBHOCTH KaTajla3bl M CYMEPOKCUATUCMYTA3hI B
TOMOT€HATE IEYEHU KPBIC MPU €€ BACKYJIAPHOUN IKCKIFO3UU
(min; p0,25; Me; p0,75; max)
Ipumeyanue: * — p<0,05 no orHourenuto k rpymme |, 2 — p<0,05 [0 OTHOLICHHIO K IPYIIIE
1.

HccnenoBanne Metabonau3ma riayTaTUOHA MPU UIIEMHUYECKU-penepy3HOHHOM
MOBPEXKIACHUHU TenaTo1yoAeHaIbHOM 30HbI Ha (hoHe Koppekuuu [IXA Taxxe mokasa-
JI0 YCHJICHHE TOT0 3BEHA CHCTEMBI Hecrenupuueckoit pe3sucTeHTHOCTH (Tabnwuma 4).
B rpynnax 0e3 ucnons3zoBanusi JIXA B kauecTBe METa0OJIMUECKOTO KOPPEKTOpa aK-
tuBHOCTH ['TIO u I'P u3mensnace omnonanpasienno. K 10 MuayTe cocymucToi n3o-
JSUUU TIEYEHU B IPUTPOLIMTAX MPOUCXOAWIO YBEIMYEHUE aKTUBHOCTU o0oux dep-
MEHTOB C MOCIeAYoMUM YMeHblieHueM B rpynne |l 10 KoHTponbHBIX 3HAYEHUI, a B
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rpynme |V Himke nx. KoHlleHTpalusi BOCCTaHOBIEHHOTO TJIyTaTHOHA MOJJIEpKUBa-
Jach Ha UCXOJHOM ypoBHE 70 10 MUHYT YaCTUYHOW COCYAMCTON M3OJISAIUA TICUCHH C
nocyeyronmM cHmkernrnem B 1,5 pasa k 15-20 munyTtam. B TkaHum medeHu KphIC,
MOABEPIIINXCS MOJCTUPOBAHUIO BACKYJSIPHOM HSKCKIIO3UM 0€3 MeTaboJInYecKo
KOPPEKINH, HAOMI0aNM MOXO0XKUE M3MEHEHHS aKTUBHOCTH (DEPMEHTOB THOJIOBOTO
MeTtabonu3ma u coaepkanns GSH.

Tabdauuna 4 — BiusiHue nuxiopaiieraTa HaTpusi HA CUCTEMY TIyTaTHOHA MpHU

BacKyJysipHoit skckmo3uu neuenu (Me (p0,25/p0,75))

['pynner | Buomarepuan I'TIO, I'P, GSH,
MKMOJIB/(MUH J1) MKMOJIb/(MUH J1) MKMOJIB/MJT
[ SPUTPOLIUTHI 49,68 742,23 2,76
(K) (43,95/56,49) (600,36/802,34) (2,66/2,85)
rOMOIr€HaT 15,48 4169,2 3,37
(13,47/17,41) (4031,2/4429,8) (2,99/3,48)
| SPUTPOIIHUTHI 86,45 854.,8 2,76
(10" (78,4/91,45)" (800,11/966,12)* (2,61/2,85)
TOMOI'€HAT 20,55 5172,1 3,24
(19,8/20,99)" (4871,4/5498,3)* (2,97/3,34)
1] SPUTPOIUTHI 44,07 702,56 1,97
(15" (40,33/45,66) (608,49/750,01) (1,91/2,08)"
rOMOIr€HaT 19,03 3225,04 2,38
(18,23/21,34)* (3130,22/3346,16)' | (2,32/2,45)"
v SPUTPOIUTHI 34,27 408,95 1,82
(20" (31,11/40,41)* (324,28/453,11)* (1,75/1,93)*
rOMOIreHaT 15,19 3398.,6 2,64
(14,04/15,76) (3150,77/3502,96)" | (2,56/2,75)
V SPUTPOLIUTHI 38,84 818,42 2,75
(10'IXA) (36,24/44,56)"* (794,87/844,89) (2,66/2,99)
rOMOIreHaT 33,91 3417,33 2,36
(26,63/37,84)"* | (3362,19/3580,87)" | (2,29/2,43)"*
VI SPUTPOIHUTHI 42,22 686,58 2,71
(15'1XA) (38,5/48,94)" (616,34/723,97) (2,53/2,83)°
rOMOTr€HaT 43,75 2817,48 2,46
(39,7/46,22)"° (2201,33/3499,94)' | (2,39/2,58)"
VIl SPUTPOIIUTHI 37,71 797,19 3,01
(20'IXA) (36,43/38,47)* (708,46/880,89)" | (2,87/3,21)"
rOMOreHaT 26,19 4909,17 2,25
(21,67/27,13)"* | (4761,29/5156,45)"" | (2,18/2,41)""

Ipumeuanue: - — p<0,05 1o orHomennio K rpymie |, © — p<0,05 Mo OTHOMICHHIO K TPYIIIE
I, 8_ p<0,05 no orHomeHuto K rpyme 1, 4_ p<0,05 mo otHomeHuto K rpymre V.
pyn pyn

Brenenue kpoicam JIXA mepen nepexaruem ananora [IJIC crmocobcTBoBamo
MOJICP>KaHUIO aIeKBATHOTO (PYHKIIMOHHPOBAHUSI U3YUEHHBIX IMOKa3aTened merado-
nu3Ma riayTratuoHa. AKTUBHOCTH ['P sputponurapHoii B3Becu B rpynmax V u VIl cy-
IIECTBEHHO He u3MeHsuiach, a ['TIO nemnoro cumxkanacek B rpynnax V-VII — na 15-
24% B cpaBHEHHMH C KOHTPOJIbHOU Tpynmoi. CoaepkaHne BOCCTAHOBIEHHOTO TTyTa-
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THOHA B 3PUTPOIUTAX MOJJAEPKUBATIOCH HA HOPMAJIBLHOM YPOBHE Y KPBIC BCEX OMBIT-
HBIX TPYIII, IPU 3TOM OBUIO BBIIIE 3HAYEHUU TPYII CPAaBHEHUSI, ’)KUBOTHBIE KOTOPBIX
noasepranuch 15-20-munytHBIM mepexatusm [1JIC. M3menenus oomena GSH B
KpPOBHU U MEUEHH, KPOME TOT'0, TOBOPSAT O JIOKATU3AINU METa00IMYECKUX HAPYIICHUM
C COXpaHHBIM ITOTEHIIMAJIOM HHU3KOMOJIEKYJISpHOrOo THOJ0BOro 3BeHa AOC Ha cu-
CTEMHOM YpPOBHE, YTO B MEPCIEKTUBE JOJKHO MO3BOJUTH BOCCTAHOBUTH (PYHKIIUU
oprasa.

Conepxkanue 00X THOJIOBBIX IPYI B MJIa3M€ KPOBU CHMXKAJIOCH MO CpaBHE-
HUIO C KOHTPOJBHBIMU 3HAYECHUSIMU BO BCEX M3Y4YEHHBIX rpynmnax. [Ipuuem B cooT-
BETCTBYIOLIUX MO JJIUTEIBHOCTH WIIEMHUH OMNBITHBIX M TPYIINaxX CpaBHEHUS HaOIIO-
JAJTACh TIOX0XKHE U3MEHEHWsI, Kpome Tpynil ¢ 20-MUHYTHON BacCKyJSIPHON SKCKITIO3H-
et meyenu. Tak, B rpynnax |l u V oTMeuanoch CHUKEHUE YPOBHS THOJOBBIX I'PYIII
ma3Mbl kpoBu Ha 28,3-30,3%, B rpymmax Il u VI — na 32,3-38,1% no cpaBHEHHIO €
KOHTpOJIbHOU Trpymnmnoi. B rpynne IV Habntonanoch nanbHeiiee CHUKEHUE COJIEp-
xanust SH-rpynm Ha 51,5% 10 cpaBHEHHIO ¢ aHAJOTUYHBIM TTOKAa3aTeIeM KOHTPOJIb-
HOW Tpymmbl, TorAa Kak npu ucronb3oBannn J[[XA B rpynme VII camkenne Ha 24,5%
COOTBETCTBOBAJIO YpoBHIO 10-15-MUHYTHO# HIIeMuH.

Beegenue JIXA cymiectBenHo 3amemisiio unreHcudpukanuio CPII B kpoBu
MIPU YaCTUYHOM COCYAUCTON M30sauuu neyeHu. [1o TaHHBIM XeMUITIOMUHECIIEHTHOTO
aHanu3a, HaOmoaanock noctenenHoe ysenunuenne MBXJT u T1XJI ma3mel KpoBH, HO
3HAYUTEJILHO MEHBIIICE, YEM B COOTBETCTBYIOIIUX IPyIIax cpaBHeHHs (Tabiuma 5).

Taoauna 5 — [okazaTenn UHTEHCUBHOCTH CBOOOIHOPAIUKAIBHBIX MPOIIECCOB
B KPOBH IIPH BacKyJsipHoOi dKkckito3un euenu (Me (p0,25/p0,75))

I'pynmsl Tb4,,, yci. en. MBXIJI,,, ycu. en. IIXJI,,, yci. en. L.
| (K) 13,2 (12,2/14,1) 0,27 (0,19/0,34) 1,08 (0,7/1,37)

11 (10" 15,22 (14,75/15,74)" 0,57 (0,51/0,62)" 2,92 (2,55/3,26)"

11 (15" 19,27 (18,29/20,05)" 0,48 (0,45/0,53)" 3,36 (2,9/3,92)"

IV (20" 18,6 (17,75/19,5)" 0,86 (0,81/0,90)" 3,49 (2,99/3,92)"
V (10'1XA) 13,68 (13,07/14,49) 0,37 (0,31/0,44)"* 2,12 (1,5/2,83)"*
VI (15'1XA) 14,03 (13,2/14,73)° 0,43 (0,34/0,5)" 2,37 (1,82/3,12)*°
VIl (20'1XA) | 15,26 (14,53/15,56)** | 0,66 (0,6/0,73)* 3,07 (2,64/3,52)"

Ipumeuanue: - — p<0,05 1o orHourenno K rpymre |, © — p<0,05 M0 OTHOMIEHHIO K TPYIIIE
1, ® = p<0,05 no orHomenuro k rpyme |11, * — p<0,05 no orromeruto k rpymme IV; 3p — B spuTpo-
IUTAaX, IJ1 — B IJIa3Me KPOBH.

Tax, MBXJI npu 10-MuHYTHO# BacKyJsSpHOU SKCKITIO3UH TICYCHH C BBEJICHUEM
JIXA Owu1 HIDKE 3HaueHui rpynmsl |1 mHa 35,1%, npu 15-MuHyTHOM TiepexaTun aHa-
nora ITJIC c BBeaenuem JIXA — mamxe mokasarens |l1-i rpynmer Ha 10,4% u npu 20-
MUHYTHOU utemun ¢ BBeneHneM JIXA — amxke rpynms! 1V Ha 23,3%. [TXJI mnazmer
KpOBH, KOTOpasi B Tpymnmax CpaBHEHHs Bo3pacTana yxe K 10 MuHyTe COCyauCTOM
M30JISLMY TI€YEHU U B JlaJbHEUIlIEM CYIIECTBEHHbIX M3MEHEHUW HE MpeTeprieBaa,
npy ucnonb3oBanuu JI XA ¢ 11enpi0 MeTaboIndecKod KOPPEKIMU yBeInurnBaiach 00-
nee wiaBHo. B V-it rpymme [IXJI yBennuuBanace B 2,0 pa3a mo cpaBHEHUIO C KOH-
TPOJBLHOM TPYMIOHN, TPpU ATOM ObLTa HUKE 3HAYCHMS aHAJIOTMYHOTO mokaszarens |l-i
rpynnsl Ha 27,4%; B VI-ii rpymme — B 2,2 pa3a Beitie KoHTpousst 1 B VII-it rpymme — B
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2,8 pasa coorBercTBeHHO. Takmm 00pazom, Tombpko k 20 mMunyte mepexatus [1J1C
MpY AHTPANEPUTOHEATBHOM BBeACHUH J[XA WHTEHCUBHOCTb OKHCIUTEIBbHBIX MPO-
IIECCOB B TuIa3Me KpoBH, 1o ganHbM [1XJI, nocturama 3nauennii 10-muHyTHOM Bac-
KYJISIPHOM 3KCKIJIIO3UU NIeUeHU 0e3 MeTab0IMueCKO KOPPEKIIUH.

AxtuBHOoe ¢yHkumoHupoBanue AOC, OYEBHIHO, CIEPKUBAET MPOTPECCUPY-
IOINE OKUCIUTEIbHbIC MOBPEXKACHUSI OMOMOJNEKY npu npumeHenun JIXA B ycno-
BUSX BACKYJSIPHOM JKCKJIFO3MU MEYEHH, YTO OTPAXKAETCA B 3aMEIJIEHHOM HAKOILIe-
Hun TBK-PII B sputpountapHoil B3BECH, MOBBILIEHHOE COAECPKAHUE KOTOPBIX PEru-
CTPHUPYETCS TOIBKO Y KPbIC, oaBepraBiuxcs 20-MUHYTHONW COCYIUCTON U30JISIIUN C
BBegeHueM J[XA. 3nauenus TBY spuTpounToB B 3TOM rpynmne ObUIH OJIM3KHU K MOKa-
3arento Kpeic ¢ 10-muHyTHBRIM TIepekatreMm aHaiora [1JIC 6e3 mpoBenenust merabo-
JTUYECKOU KOPPEKINH HIlIEeMUYEeCKU-penepPy3noHHbIX HapylieHui. Takum o6pazom,
OJIHUM M3 BEPOSTHBIX MEXAaHWU3MOB AcHCTBUA JIXA SBISIETCA aKTUBALUS KOMIIEHCA-
TOPHBIX BO3MOXHOCTEW CUCTEMbI HeCTEIU(PUUECKON PE3UCTEHTHOCTHU, B TOM YHCIIE
AOC, BBHAY Pa3BUTHUS OKHCIMTEIBHOTO CTPECCA KaK BEAYIIETO IMOBPEXKAAIOIIETO
(dakTopa npu penepdy3uu.

Ha mecTHOM ypoBHE (B IEYCHH) TaKKe Pa3BUBAIOTCS BBIPAXKCHHBIC HAPYIIICHUS
OKHCIUTEIBLHOT0 MeTab0IM3Ma, KOTOPhIE OBICTPO PACIPOCTPAHSIOTCS HA CUCTEMHBIM
YpOBEHb U BBI3BIBAIOT 00Jie€ 3HAUUTEIbHBIE UBMEHEHHUS, PETUCTPUPYIOIIUECS B KPO-
Bu. Mcnonb3zoBanne JIXA mno3BosisieT 3pGEeKTUBHO MOJIaBUThH BBISIBJICHHBIE HapyIlle-
HUS OKUCIUTENbHOr0 MeTabonu3ma. Tak ke Kak U B KpOBH, IIPU COCYAUCTOMN U30JISI-
IUH NIEYEHU C UHTparnepuToHeanbHbiM BBeAeHHEM I XA poct conepxkanusa ThK-PII B
roMoreHate rnedeHu (Ha 25%) HaOmOgaeTCS TOJIBKO JUIID NMPpH 20-MHUHYTHOM Tepe-
xaruu ananora [1/IC y kpsic.

BripaxkeHHOCTh MaTOOMOXUMUYECKUX U3MEHEHUN TaKKe OIIEHUBAJIU MO YPOB-
HIO DHIAOT€HHOM MHTOKcHuKauu. MccnegoBanue conaepxannss BCuHMM npoaemoH-
CTPUPOBAJIO MOATAMHOE PA3BUTHE SHIOTOKCHUKO3a Yy JIaDOPATOPHBIX KUBOTHBIX U3Y-
YEHHBIX TPYII MO MEPE YBEIUYECHUS MPOAOKUTEIBHOCTH BACKYJISPHOU SKCKIIIO3UU
nevenu (tabnwuma 6).

Ta6auna 6 — ITokazaTenu ypoBHS SHIAOTEHHON MHTOKCHUKAIIUW TIPU BaCKYJIsIp-
Hoit skckiro3un neuenu (Me (p0,25/p0,75))

['pynms BCuHMM,,,,, oTH. ex. BCuHMM,,,, oTH. ex.

| (K) 8,65 (7,9/9,77) 12,08 (11,29/13,13)

11 (10" 11,26 (10,51/11,86)" 20,61 (19,93/21,22)"

11 (15" 15,79 (15,4/16,14)" 20,29 (19,85/20,84)"

IV (20" 15,99 (15,5/16,82)" 15,8 (14,93/16,69)"

V (10'1XA) 9,35 (8,52/10,03)° 19,15 (18,46/19,56)"
VI (15'1XA) 11,87 (11,28/12,39)° 19,08 (18,54/19,67)"
VIl (20'1XA) 14,66 (13,66/14,93)" 18,44 (17,99/19,22)™"

Tpumeyanue: - — p<0,05 no orrourenuo k rpymme |, © — p<0,05 MO OTHOLICHHIO K IPyIIIe
I, 8_ p<0,05 mo otHomeHuto k rpymme 1, 4_ p<0,05 no otHOomeHuto k rpynne 1V; mi — B mnazme
KPOBH, 3p — B SpUTPOLIUTAX.
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B rpynne |l naGaronanock yBenuuenue coaepxkanvsi BCuHMM B miazme kpo-
Bu Ha 30% u B spuTporuTax Ha 71%, 9TO COOTBETCTBYET (Pa3ze HAKOIICHUS IHIOTOK-
CHHOB M3 ouara nospexaeHus mo M.S. Manaxooit (M.S. Manaxosa, O.B. 3ybarku-
Ha, B.B. Crenbimesa, 2011). B To ke Bpemst B rpynme V, )HBOTHbIE KOTOPOH MOJ-
Bepraiuch Takke 10-MUHYTHON COCYAMCTON W3OS MEUCHU, HO C MPEABAPUTENh-
HbIM BBeneHueM JIXA, oTMeuancs pOCT TOJBKO SPUTPOLUTAPHON (ppakiuu
BCuHMM Ha 59%, 4T0, BeposiTHEE BCETO, COOTBETCTBYET HAYAIbHOU (pa3e SHIO0TOK-
cuko3sa. [Ipu 15-MuHYTHOM BacKyJsIpHOM AKCKIt03uU niedeHu B rpynne |1l nabnrona-
J0Ch nanpHelmee yBenudeHue coaepkannss BCuHMM mna3smer kpoBu — Ha 83% B
CpPaBHEHHUH C KOHTPOJIBHOM IPYIION, COIEPHKAHUE K€ IPUTPOLUUTAPHON PpaKIUH CO-
XpaHsI0Ch HAa ypoBHE 10-MUHYTHON HWIIEeMHH, YTO COOTBETCTBYET (paze oOpaTHMoin
JIEKOMIICHCAIlMU CUCTEeMbl (PYHKIIMOHANBbHOU JeTokcukauuu. [Ipu stom B rpynmne VI
npu BBeneHun JIXA toxe Habmroancs poct miazMeHHod ¢ppakuuu BCuHMM — na
37% mpu cpaBHeHHH ¢ Tpynmoi |, spuTponuTapHas Gpaxius CTaOWIM3UPOBAIACE,
YTO MO3BOJISIET AHAJIOTMYHO OTHECTHU ATY TPYIY K (a3ze 00OpaTUMON 1€KOMIIEHCAIINH.
B rpymme 1V B pesynbraTe 20-MUHYTHOW BacKyJISPHOW SKCKIIO3HMH TICUCHH 0e3 Me-
Ta0OJIMYECKON KOppeKUUH HabMoaaock yxe mnaaeHue coxaepxkanus BCuHMM B
sputporutax Ha 22% 1o cpaBHenuto ¢ |11-it rpynmoii mpu coxpaHHOM YpOBHE HX B
IJIa3Me KPOBH, YTO MOKET TOBOPUTH O Pa3BUTUHU (Pa3bl HEOOPATUMOMW IEKOMIIEHCA-
MU CUCTEeMBbI JieTokcukauu. [Ipu stom y xxkuBotHbIX VII-it rpymnmbl ypoBeHb 3pUT-
poruTapHoOi (ppakuuu mpoI0Kal OCTAaBAThCS CTAOMIBHBIM, a TIa3MeHHas (pakius
Bo3pociia Ha 69%. Takum oOpa3om, Takxke ObLIO 3a)UKCUPOBAHO OTCTABAHUE TIO-
BPEXKJCHUS MEYCHOUHOW MAPEHXUMbl U PA3BUTHUS MHTOKCUKALIMM HAa D5 MUHYT MOpPH
ucrnonab3oBaHuu JIXA no cpaBHeHUIO C rpynmnamMu 0e3 NPUMEHEHUs METa00INYeCKOM
KOPPEKLUH.

3AKIIOYEHHUE

[IpencraBieHHble TaHHBIE IEMOHCTPUPYIOT IIUTONPOTEKTUBHBIE CBOMCTBA JU-
XJiopanerara HaTpusi, akTUBaTOpa MYJbTHU(EPMEHTHOTO MUPYBATACTHAPOre€HA3ZHOTO
KOMILUTEKCa, Ha MOJICNIH COCYAUCTOM M30isuu nedenn (MaHeBpa [IpuHria) u Moryt
OBITh MCIOJIb30BAHBI B JAJIbHEWIIIUX HCCIEIOBAHUSAX HA KIMHUYECKHX MOJEINAX, a
TaKXK€ PEKOMEHJOBAHBI C IEJIbI0 YMEHBIIECHUS UIIEMHYECKU-penepy3uOHHOTO TO-
BpexaeHus. [lokazano, yTo Auxsiopanerar HaTpus peaauszyer cBou 3(PQekTsl uepes
YCUJICHUE KOMIIEHCATOPHBIX BO3MOXKHOCTEH aHTHUOKCHUJAHTHOW CUCTEMBI, B MEPBYIO
ouepe/lb €€ THOJIOBOTO 3B€HA, YTO BEJET K CYIIECTBEHHOMY CHUXKEHHUIO YPOBHS CBO-
00JTHOpaJUKAJIbHBIX MPOLIECCOB U AHAOTEHHOW MHTOKCUKaluu. Ha ocHOBaHUM mony-
YEHHBIX JAHHBIX MPEJJI0XKEH CHOCO0 CHUIKEHMS TeMaTolUTOIU3a B YCIOBUAX 4Ya-
CTHYHOM COCYTUCTOW W3OJISIIIMM MEeYeHH B dKcriepuMeHTe (mareHt P® Ha m3obpere-
Hue Ne 2644305). [IpuMeHeHHE TaHHOTO METa0OJIMYECKOro MPOTEKTOpa MPHU BACKY-
JISIPHOM SKCKIIIO3UM MEUEHH MPEJCTABIACTCS NEPCIEKTUBHBIM MPHU BBEJICHUU €ro Ja-
e B OOJIBIION J03€, HO OJHOKPATHO WJIM HEOOJBIIUM KYypPCOM, TaK Kak JACHCTBHE
pa3BUBAETCSl OUYEHb OBICTPO, a JJI MOABJICHUSI TOOOYHBIX 3(DPEKTOB I3TOrO, Kak IMpa-
BUJIO, HEJOCTATOYHO.
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BbIBO/IbI

1. Pazpaboran cnoco0 MeTaboJUYeCKOM KOPPEKIHMH  HUIIEMUYECKU-
penepdy3MOHHBIX HApPYIIEHUW TMPU KCIOJIb30BAHUM MPEBEHTUBHON BaCKYJISIPHOU
AKCKJIIO3UU TI€YEHU B XOJI€ ONEPATUBHOTO BMEIIATENIbCTBA, MPEAyCMaTPUBAIOIIMI
MHTpaONepalMOHHOE UHTPANEPUTOHEATbHOE BBEJICHUE TUXJIOpalleTaTa HaTpus B J10-
supoBke 300 MI/Kr Macchl Tea.

2. VY CTaHOBIIEHO, YTO MPU BACKYJISIPHOM JKCKIIO3UM MEYEHU MPOJIOTKU-
TeapbHOCThIO 10 MUHYT MOAep)KUBAETCS aeKBaTHOE (PYHKITMOHHUPOBAHUE aHTHOKCH-
JAHTHOM CHUCTEMBI. YBEJIMYECHUE AKTUBHOCTU TIIYTAaTHOHIEPOKCHAA3bl APUTPOLIUTOB
Ha /4%, noanep:kaHue KOHLUEHTPALIMM BOCCTAHOBIEHHOIO TNIYTaTHOHA SPUTPOILIMTOB
U TIEYEHU HAa (PU3MOJIOTMYECKOM YPOBHE, HECMOTPS Ha CYIECTBEHHOE HapacTaHHE
MHTEHCUBHOCTU CBOOOJHOpPAJAMKAIbHBIX MpoleccoB. [Ipu yBennueHun BpEeMEHH CO-
CYyIUCTOM M3OJSAUM TIeueHu 10 15 MunyT yxe Ha (hoHEe CHUKEHUS] aKTUBHOCTHU (ep-
MEHTOB aHTUPAAUKAIBHOM 3allIUTHI O YPOBHS KOHTPOJIBHOMN IPYIIbI MIIHM HECKOJIBKO
HUKE HapacTaeT AucOalaHC MPOOKCHIAHTHO-aHTHOKCUAaHTHOU cucteMbl. [locme 20
MUHYT TepeXaTus MNEeYEHOYHO-BEHAAIATUIIEPCTHON CBA3KH HAOIIOMAETCSl CPbIB
KOMITEHCATOPHBIX BO3MOKHOCTEN aHTUOKCUJAAHTHOW CHCTEMBI, COMPOBOKIAFOIINANCS
CHUKEHHUEM aKTUBHOCTU (DEPMEHTOB aHTUPAIUKAIHHOMN 3alIUThHI U B SPUTPOLUTAX, U
B TICUCHU, a TaKKe eImle OOJIbIIMM HapacTaHWEM HHTCHCHUBHOCTH OKHCIIUTEIIBHBIX
nporueccos (B 3-3,2 paza).

3. [Ipumenenue auxiiopanerata HaTpus C LEJIbI0 METa0OJIMYEeCKON KOp-
PEKINU UILIEMUYECKHU-perepdy3nOHHOTO MOBPEXKACHUS TIEYEHU MIPU XUPYPTUUECKOM
MOJICIUPOBAHUU €€ BaCKYJISIPHOW KCKIIFO3UM MO3BOJIAET JOOUTHCS YBEIIMYEHHUS TO-
TeHIrana (epMEHTHOTO U HEPEPMEHTHOTO 3B€HbEB AHTUOKCUAAHTHON CUCTEMBI KaK
Ha MECTHOM, TaKk U Ha CHUCTEMHOM YPOBHSX, a TaK)K€ MPUBOJUT K CYLIECTBEHHOMY
3aMeJICHUI0 UHTEeHCU(UKAUU CBOOOTHOPAIUKAIBHBIX TPOLIECCOB.

4. JlokazaHa BO3MOKHOCTh CHUKEHHSI YPOBHSI SHJIOT€HHOW MHTOKCHKAIIMU
IIPU BACKYJISIPHOM HSKCKIIO3UHU IMEUEHH C HCIOJIb30BAaHUEM HHTPAONEPALMOHHO M-
XJioparerara HaTpus, YTO TMOJTBEPXKIAeTCs MEHbIUMHU 3HaueHusMu (Ha 10-25%)
IJIa3MEHHON U APUTPOLUUTAPHON (pakiMil BEHIECTB CO CpeAHEH M HU3KOW MOJIEKY-
JISIPHBIMU MacCamH.

S. BrisBieHa MakcumaibHasi renaTonpoTeKTopHas 3¢ (PEeKTUBHOCTh IUXIIO-
pareraTa HaTpus MPU BACKYJISIPHOM SKCKITIO3UH TMEUECHH MPOIOJDKATENbHOCTRIO 10-15
MUHYT, YTO TMOJTBEPKIAETCS JTOCTOBEPHBIM YMEHBIIEHUEM LIUTOJU3a TeMaTOLMTOB
IIPU CPABHEHUU C ONEPUPOBAHHBIMU KMBOTHBIMU 0€3 METa00IMYECKOM KOPPEKIIHUU
(o maHHBIM aKTUBHOCTH B Tutazme kpoBH, AJIT Ha 43-52% u ACT Ha 34%). Cpas-
HUBas MOKa3aTelld aKTUBHOCTU TPaHCAMHUHA3 B IJIa3ME€ KPOBU KPBIC, MOABEPraBIInX-
Csl COCYUCTOMN M3OJSALMMU MEYEHU ¢ U 0e3 MeTabO0JIMUeCKO KOPPEKIIMHU, MOXKHO 3a-
KITFOUNTh, YTO UCTIOIB30BaHME NUXjoparieTaTa HaTpus B qo3upoBke 300 Mr/Kr macchl
TeJia JOCTOBEPHO 3aMeJISIET Pa3BUTUE IUTOIUTUYECKOTO CUHAPOMA Ha O MUHYT.

HPAKTUYECKHUE PEKOMEH/JALIUHU
1. PexomMeH10BaTh MCIOJIB30BAHUE JUXJOpalleTaTa HaTpusl AJig MOBBIIIE-
HUA 3P(EKTUBHOCTH KOPPEKUHUH MNATOOMOXMMHUYECKHUX W3MEHEHHU, COMpPOBOKIA0-
IIUX BaCKYJIIPHYIO SKCKIIFO3HIO IEYEHU B IKCIIEPUMEHTE.
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2. Hcnonp3oBanue auxiiopanerara HaTpus B qo3upoBke 300 Mr/kr macce
TeJa mepe] NepeKaTheM IMEeYEHOUHO-IBEHAAaTUIIEPCTHON CBSA3KU MO3BOJISIET MPO-
JUIUTh OTHOCUTENIBHO 0€3011aCHbIE CPOKH SKCIEPUMEHTAIBHON BACKYJIIPHOM 3KCKITIO-
3UM TICUEHH, YITydllas NepeHOCUMOCTh ee umemun B Teuenne 10-15 munyT, 3a cyer
CHIDKEHUS ITUTOJIN3a TeTaTOIUTOB.

3. Jlns oneHKH BBIPAXKEHHOCTH HIIEMUYECKU-PEnepPy3HOHHOTO CHHAPOMA
IIPU BACKYJIAPHOM 3KCKJIIO3MM MEYEHU B IKCIEPUMEHTAIBHONW XMPYPruu LENEcO00-
pPa3HO HCIOJNB30BAaHUE Pa3pabOTAHHOM KOHCTEIUIALMU JIA0OPATOPHBIX IOKa3aTelel
(ACT, AJIT, JIAL', I'TIO, I'P u GSH).

NEPCIEKTUBBI JAJTBHEAIIEN PA3PABOTKH
TEMBI HCCJIEJOBAHUSA

[lonyueHHble TaHHBIE MO3BOJISIIOT PEKOMEHIOBATH IUXJIOpALETaT HATPUS IJIS
MPOBEJICHUS 1EJICHANPABICHHBIX JIOKIMHUYECKUX MCCIEAOBAHUM BO3MOXKHOCTEH
KOPPEKIHNH UIIEMUYECKU-penepdy3MOHHBIX HAPYIICHUN MpU MIPEBEHTUBHOMN COCyAU-
CTOM M30JISIIMU TEUYECHH B XOJIe €€ PE3EKIUN U XUPYPrHUU BHYTPUIICUEHOUYHBIX COCY-
JTUCTBIX Maructpajnei. Pe3ynbrarsl uccieloBaHHs OCOOEHHOCTEH OKHUCIUTEIBHOTO
MeTabonu3Ma y Ja0OpaTOPHBIX >KUBOTHBIX Ha (HOHE pa3BUTUS HIIEMUYECKU-
penepdy3MOHHOTO CHHIpOMAa MPU MPOBEACHUN META0OINUYECKON KOPPEKIUHU MO3BO-
JISIIOT TOBOPUTH O MEPCHEKTUBE Pa3padOTKK CXeM KOMOMHHPOBAHHOM Tepamuu C UC-
MOJIb30BAHUEM JIUXJIOpAIETaTa HATPUS U CPEJCTB aHTUOKCHIAHTHON HampaBIEHHO-
CTH, B TOM YHUCJI€ CYNEPOKCUAIUCMYTa3bl.
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* — paboTa ony0/JIMKOBAaHA B KypHAaJaX, BKJIIOYeHHbIX B [lepeyeHsb penen-
3MpyeMbIX HAYYHBIX W3IaHUIN MM BXOASAIIMX B MEKIYHApOAHbIe pedepaTus-
Hble 0a3bl JAHHBIX M CHCTeMbl LHUTHPOBaHMS, pekoMeHA0BaHHbIX BAK mnpu
MunoOpuaykn Poccnu 151 ony0/iMKOBAHNSI OCHOBHBIX HAYYHBIX Pe3yJbTATOB
JUCCEPTAIMI HA COMCKAHHME YYeHOH CTeNeHH KAHAMAAaTa HAYK, HA COMCKaHHe
Y4eHOii CTeNneHH JOKTOPAa HAYK, U U31aHNsl, IPUPABHEHHbIE K HUM.

CIIUCOK COKPAILIEHUM
AJIT — aJaHMHAMHUHOTpaHcdepasza
AOC — QHTUOKCHJIAHTHAs CUCTEMA
ACT — acnapraTaMuHoOTpaHcdepasza
BCuHMM - BemecTBa CO CPeAHEN U HU3KOM MOJIEKYJISIPHBIMU MacCaMH
I'rmo — IJIyTaTUOHIIEPOKCHUIA3a
P — IIIyTaTHOHPEAYKTa3a
AXA — IUXJIOpALIETaT HATPUS
UPC — UIIEMUYeCKU-penepy3noOHHbIN CUHIPOM
KAT — KaTajasa
JIAT — JIAaKTaTJIeruaporesasa
MBXJI — MAaKCUMYM BCIIBIIIIKH XEMHUIIOMUHECLICHITUN
nac — [IEYECHOYHO-IBEHAAIIaTUIIEPCTHAS CBA3KA
IIXJI — IUIOIIAAb BCIIBIIIKY XCMHUJIIOMUHECIICHIIUN
coa — CyNEpOKCUAANCMYTA3a
CPIl — CBOOOTHOPAIUKAIIbHBIE MPOIECCHI
TBK-PII — BTOPUYHBIE NPOAYKTHI IIEPEKUCHOIO OKUCIICHUS JIUIUIOB, pearupy-
IOIIIHE C THOOAPOUTYPOBOM KUCIOTOM
TB4Y — THO0AapOUTYPOBOE YHCIIO
GSH — BOCCTAHOBJICHHBIN TJTyTaTHOH
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