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COBPEMEHHBIE BO3MOXHOCTU KOPPEKIIMM HAPYIIIEHUI KJIETOYHOI
SHEPT'ETUKHA B O®TAJIbMOJIOTNN

Hnvmupa Pucposna Iasusosa™

bawxupckuii eocydapcmeennulii meouyuHckuli ynusepcumem, 2. Yoa

Pedepar

Hapymenune dbyHKIINIT MUTOXOHIPUIA, OTBEUAIOIIMX 32 SHEPreTUYecKUii MeTabon3M KIeTKH, UTpaeT BaXXHYIO pOlib
B pa3BUTUM MHOrUX 3aboneBaHuii oprana 3penusi. Cpeau 6omesHeil opraHa 3peHHs] ¢ JOKa3aHHON MUTOXOHIPUaIbHON
maToyorueil BeIIenstorT 6one3Hb Jlebepa, CBI3aHHYIO ¢ MyTallMsIMUA MUTOXOHIPUAJIbHON 1€30KCHPUOOHYKIIEMHOBOIM KHC-
J0oThl. B cTaThe mpemcraBieH 0030p JMTEPATYPHBIX HaHHBIX 00 M3bICKAHMSIX COBPEMEHHBIX CIIOCOOOB U CPEICTB KOp-
peKIUK HapyleHus: GyHKUMI MUTOXOHIPUIA TTPH BOCTIAIUTENBHBIX M HellponereHepaTUBHBIX TJIa3HBIX 3a00meBaHUsIX.
OnucaHbl OTeHIIMATbHbIE METONbI 3aMECTUTEIBHON Tepanuu U 3alAThl MUTOXOHAPUI OT arpecCMBHOIO BO3IEMCTBUS
CBOOOMHBIX paTuKaioB. [Ipy MOMOIIM TeHHBIX TEXHOIOTUI JOCTUTAIOT MOBBIIIEHUS] KOTUYecTBa (hbepMEHTOB aHTUOK CH-
MaHTHOM 3alllUTHI B KJIeTKax ceryaTKu riaaza. CoBpeMeHHbIe aBTOPbI JENaloT aKIeHT Ha BO3MOXHOCTSIX MPUMEHEHMS
MUTOXOHIPUATTbHO-aIPECOBAHHBIX aHTUOKCUIAHTOB. B aKCIieprMeHTe MCCaenoBaal BOSMOXKHOCTh KOHTPOJISI OCHOBHBIX
3BEHBEB AITOMTO3HONO KacKaaa M COKpaIlleH!s] TMOelT raHTTMOHAPHBIX KJIETOK CETUYAaTKU MPK MOMOILK M'eHHOM Teparuu.
Boccranosienue 6anaHca Kajablys 1 MeMOpaHHOrO MOTeHIMala MUTOXOHIPHI TIPH SIBJIEHUM 3K CANTOTOKCUYHOCTH TT0-
Ka3aHo NP MCIIOIb30BAaHUU OJIOKATOPOB KalblMEBbIX KaHatoB. CaMbIM MepPCIeKTUBHBIM HAIpaBIeHHEM B KOPPEKIIMU
HapyleHU i KJIeTOYHOI SHepreTuky B obTaIbMOIOrUKM MBI CYUTaeM TeHHYIO Tepanuio TuchYHKIINA MUTOXOH IPUiA.

KimoueBbie ciioBa: KJIeTOUHAsi SHEPreTuKa, MUTOXOHIPUHM, TJa3Hble O0Me3HU, TeHHasl Teparusi, allonTo3, OKUCIUTENb
HBI cTpecc, KCaiTOTOKCUYHOCTD.

MODERN POSSIBILITIES FOR CORRECTION OF DISTURBANCES OF CELLULAR ENERGETICS IN
OPHTHALMOLOGY [R. Gazizova, Bashkir State Medical University, Ufa, Russia. Disturbances in the mitochondrial
functions that are responsible for energy metabolism of the cell, plays an important role in the development of many diseases
of the eye. Among diseases of the vision organ the one with sufficient evidence of mitochondrial pathology is Leber’s release,
which is associated with mutations of the mitochondrial deoxyribonucleic acid. This article provides an overview of the
published literature on the research investigations of modern methods and means of correction of mitochondrial dysfunction
during inflammatory and neurodegenerative diseases of the eye. Describe were the potential methods of replacement therapy
and protection of mitochondria from the aggressive effects of free radicals. With the help of gene technology an increase in
the number of antioxidant enzymes in the cells of the retina can be achieved. Recent authors have focused on the possibility
of using mitochondria-targeted antioxidants. The possibility of controlling the main links of the apoptotic cascade and
reducing the loss of retinal ganglion cells using gene therapy has been investigated in an experiment. Restoration of the
balance of calcium and mitochondrial membrane potential in the phenomenon of excitotoxicity has been shown by using
calcium channel blockers. We believe that gene therapy of mitochondrial dysfunction is the most promising trend for the
correction of cellular energetic disturbances in ophthalmology. Keywords: cellular energetics, mitochondria, eye diseases,
gene therapy, apoptosis, oxidative stress, excitotoxicity.

B mocnenHee BpeMsi B MeIMIIMHE WHTEHCUBHO
pa3BuBaeTcsl TaK Ha3blBaeMOe «MeTabornyecKoe»
HarpasjieHue, paccMaTpuBaroliee U3MEHEHUST Kie-
TOYHOTO 3HEPreTUYecKoro obMeHa Ha pasTUYHbBIX
YPOBHSIX KaK OCHOBY WM (bOH MHOruMX 3aboieBa-
HUI, B TOM 4ucie U opTraJIbMoIorndeckux [2, 3, 5,
8, 10].

KitoueBbIMM  OpraHe/lslaMHU,  OTBETCTBEHHbI-
MM 32 KJIETOUHYIO BHEPreTUKY, CIyXkKaT MUTOXOH-
IpUM, OCHOBHAsl (DYHKIIMSI KOTOPBIX — adpobHOe
Oronornueckoe oKucieHue (TKaHeBoe JbIXaHUe) C
HaKOIJIeHUEM SHEPruu B BUAE MaKpOIPruyecKux
dochaTHBIX coenMHeHWUU (ameHo3MHTpUdochaTa,
KpeaTuHdocdaTa U Op.), TO €CTh OKUCIUTEIbHOE
dochoprnpoBanme. OTKphITHE B ITOCTETHMIE TOIbI
Belyllell POl MUTOXOHIPHUIA B YyBCTBUTEIbHOCTU
K JIEKapCTBEHHBIM CPEeICTBAM, UX KJIIOUEBOW POIU B
CTapeHUU, arornTo3e U HeillponereHepaTUBHBIX pac-
CTpOCTBAX MPUBENO K CO3NAHUIO «<MUTOXOH IPUaIb-
HOM MemuuuHBI [2, 3, 6, 8, 10, 18, 29].

Cpenu 3aborneBaHUil opraHa 3peHUsl C JIOKa-
3aHHOM MUTOXOHIPHAIbHON HUCHYHKIMENH 0cobo
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BBIIEIsIETCS aTpodusl 3pUTelIbHOro Hepsa Jlebepa
[7, 27]. 3aboneBaHue HauMHaeTcs, KaK MpaBUIIO, B
Bo3pacte or 18 mo 30 yer, mepenaércst Mo MaTepUH-
CKOI JIMHWUU U TTPOSIBIISIETCS OBICTPO MK TTOCTEMEH-
HO pPa3BMBAIOLIMMCS JBYCTOPOHHUM CHUKEHHEM
LIeHTpaJbHOro 3peHus. [laHHoe 3abonmeBaHue pasz-
BUBAETCSI B Pe3y/IbTaTe TOYEUHBIX MyTAllMil B reHax
MUTOXOH I pUAJIbHOM I1e30K C1 p1 OOH yKJIeH OBOI
kucinorel (JIHK), cyoObenmHMIT KOOMPOBAHUST KOM-
TieKkca (hbepMeHTOB OKMCIUTENBbHOro dhocdoprimpo-
BaHus [4, 26, 29].

MUTOXOHIPUM CITYKAT TJIABHBIM MCTOYHUKOM
CYMepOKCHIHBIX aHMOHOB B KJIeTKax. B xome TpaHc-
MopTa AEKTPOHOB K MOJIEKYISIPHOMY KHUCIOPOIY OT
1 1o 5% o9neKTpoHOB B LIEMU AbIXaHUSI TEPSIFOTCS,
yJacTBysT B (DOPMUPOBAHUM CYIEPOKCHI-aHUOHA.
KonuyecTBo cynepoKCHIoB U TMepeKMCHOe OKHCIIe-
HUe JIMIUIO0B YBETUYMBAIOTCS B XOMe aromnTtosa [6,
14, 18, 26].

CoBpeMeHHbIe BO3MOKHOCTH AaHTHOKCHIAHTHO#
Tepanuu
B 2003 r. rpynna akagemuka B.I1. Ckynauéna
Havaysa pa3paboTKy HOBO'O MMTOXOHIPUATBHO-
alpeCOBAaHHOTO aHTHUOKCHUIAHTa. TecTupyeMmble
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UMU paHee coeNUHEeHUs — TUTOMUIbHbIE KaTUOHbBI
(HampuMep, MOHBI (OChHOHMS ), CIIOCOOHBIE aIPECHO
MPOHUKATh B MUTOXOHIPUU, TBUXKHUMbIE JEKTPU-
YecKMM IO0JIeM Ha MUTOXOHApPUANbHON MeMOpaHe.
B 1974 r. Takue coemuHeHWs ObLIM Ha3BaHBI W3-
BECTHBIM aMepuKaHCcKnM buoxumukoMm . ['puHOM
«noHaMu CkynauéBay. BbUIO CKOHCTpYMpPOBaAaHO U
cuHTe3upoBaHo BemiecTBO SkQ1, 3ddekTuBHOCTHL
KOTOPOro OKa3ajiach BbIIE MPEIbIAYIIUX aHaJIO0roB
B COTHU pas3 [24, 33].

Uccnenopanus pausHug SkQ1 mpu riaa3HbBIX 3a-
GomeBaHUSAX MpOBONMIN Ha Kpbicax JuHUM OXYS,
CTpaJaloNX OT TOCTOSHHOIO OKUCIUTETBHOrO
crpecca. K 3-My Mecsiy XKU3HUM y 3TUX SKMBOTHBIX
pa3BUBaeTCS KaTapaKTa U IMPOSIBISIOTCS MPU3HAKU
natonoruu ceryatku. SkQ1 He TOTBKO MPensITCTBO-
BaJl TMCTPOUN CeTYATKU, HO TakxKe ylrydinan eé
GyHKIIMOHANIBHOE COCTOSIHME, KOTOPOe OIpeessiin
C TOMOILIbIO ATeKTpopeTruHorpaduu. B orcyrcreue
SkQ1 ceruaTtka crapblx (24-MecSIYHBIX) KpbIC JIU-
aHum OXYS He oTBeyana AeKTPUIECKUM CUTHAIOM
Ha BCIIBIIIKY CBETa, YTO YKa3bIBaJO Ha MpPaKTHYEeC-
KU TIOTHYIO CJIETOTY JKMBOTHOr0. B TO 3Ke BpeMst K-
BOTHBIE, ITonydaBmne ¢ el SkQ 1, mokassiBaim
ropasno JyJyIlInii OTBET CETYaTKU Ha BCIIBILIKY CBe-
Ta, ONMU3KUI K pe3yJibTaTaM MOIOIbIX (3-MeCSUHBIX )
Kpbic [1, 24].

Hna wnsydenus peiicteust SkQ1 mpu Bocmanu-
TeJIbHBIX 3a00/eBaHUSAX TJa3, KOTOpPbIE COIMPOBOXK-
NAIOTCSl CUJIbHEUIIMM OKMCIUTETBbHBIM CTPECcCOoM,
B 9KCIepuMeHTe OblT BOCIPOM3BEeNEH yBeuT. Ero
BBI3bIBAJIM MMMYHHU3AIMENl KPOTUKa apecTUHOM —
6enkoM (HOTOPEIIeTITOPHBIX KJIETOK. 3aboneBaHue
MPUBOIUIIO K CJIENOTe, IMOCIe Yero B ONUH I1a3 UH-
criuuiupoBanu 250 HM SkQ1 4 pasa B neHb. Criycrst
HECKOJIKO THel MPU3HAaKU BOCIIaJeHUsl HUBEIUPO-
BaJIMCh, KMBOTHbIE HAYMHAIU BUAETb, HO TOIbKO
TeM TJ1a30M, B KOTOpbIii mHcTuutupoBaiu SkQ1. Ta
JKe Tpolenypa TpenoTBpallaga pa3BUTHE YBEHUTa,
eIV Karulu JaBaju B mepuon uMMyHu3auuu. [pu
aToM ycrexa mocturanu B 100% ciaydaeB — Kak mpu
MpeIOTBpAllleHU N yBEUTA, TaK W MPU JEUeHUU yXe
pasBuBielics 6onesHu [, 24].

B nutepaType coobmialor 0 mpuUMeHeHUM aHTH-
OKCHUIAHTOB [peTwHON, BUTaMUH E, ackopbuHoBast
Kucaora, BuTaMuH E + peruHon (aeBUT), METUIITIII-
MUPUTAHOT (SMOKCHITIH )] VIS JIeIeH sl TIayKOMHOM
HeiipooriTukonaTuu. Takke ObLJIO IMOKa3aHO, YTO
€CTeCTBEHHbIe AaHTMOKCHUIAHTBHI, COmepXKallue Cy-
TIEPOKCUATNCMYTa3y (3PUCON), WTPaloT KIIOYEBYIO
paTb B aHTMOKCUAAHTHOW 3alllTe OpraHu3Ma, Ipe-
TOTBpALAOT Pa3BUTHE alpeHaaTuH-WH Iy POBAHHOM
IJIayKOMBI Y KpOTUKOB. MHOCTpaHHBIE 3Ke aBTOpbl He
Creliar MpUMeHsTh aHTUOKCUIAHTBI B JIEUeHUM Held-
ponereHepaTuBHbBIX paccrpoiictB [11, 30]. Ha mepBom
MecTe CTOUT 3a7aya 3allUThl MUTOXOHIPUIT KaK OCHOB-
HOro NCTOYHMKA aKTUBHBIX hopM Kuciopona [21, 22].

IToBbimenue ypoBHsi (hepMEHTOB AHTHOKCHIAHTHOM
3aIUThI
HeBpuT 3pUTENIBHOrO HepBa COIMPOBOXKIAETCS
OKHCIUTENbHBIM cTpeccoM [15, 19]. Jlisi MOBHI-
IIeHUs] YPOBHSI aHTMOKCHAAHTHOM 3allUThl ObLIO

arnpoOMpoBaHO BK30reHHOoe BBeneHue depMeHTOB
(kaTamaspl) MpU BOCMAJIEHUN 3PUTETBHOIO HepBa
B akcrepuMmeHTe. OqHaKo ObLT BBISIBIEH DS He-
yno6cTB. Bo-mepBbix, BBOOUTL KaTajady HeoOXomu-
MO €KETHEBHO, yYWTBIBAas TEPUOIN IToIypacrana.
Bo-BTOpBIX, MONTEKyTa (pepMeHTa C BHICOKUM MOJIE-
KYJISIpHBIM BECOM IPOXONMT 4depe3 reMaTosHIiieda-
JINUecKUii 6apbep TOMBKO B aKTUBHBIM ITepromd BOC-
najeHus [15].

B cBs3u ¢ 3TUM 6bUT HailgeH crnocod MOBBICUTH
CUHTE3 SHIOTeHHbIX aHTMOKCUIAHTHBIX bepMeH-
TOB C TOMOIIBIO JTOCTaBKM B KJETKY BUPYyC-OMOC-
penoBanHoil KomruieMeHTapHoii JHK (xJHK),
KONMpYIIeil CMHTe3 KaTajasbl. B akcriepuMeHTe
in vitro OBIJIO TIPOIEMOHCTPHUPOBAHO, YTO B IHIOTE-
JIMAJIBHBIX KJIETKaX 4ejoBeKa uepe3 1 meHb rmocie
BemeHMsT KoMILiekca BupycHoi KJIHK kartanasbl eé
KOITUYECTBO YBETUUMBAETCS B 4 pa3a M0 CPaBHEHUIO
C UCXOMHBIM [16].

Kpome Toro, mponeMoHCTpUpPOBaHO YBETMYEHUE
YPOBHSI aHTMOKCUIAHTHOM 3alIUThl BUPYC-OMOCpe-
IIOBaHHOW Tiepemaydeil 4eToBeYeCKNX T€HOB KaTaja-
3Bl in Vivo Y )XUBOTHBIX C BOCIIAJIEHUEM 3PUTEIBHOIO
HepBa Ha (oHE 3K CITePUMEHTaTbHOI O aJJIePruuecKo-
ro sHuedanuta. PeKoMOMHAHTHBINM aIeHOoacCOoLu-
WPOBAHHBIN BUPYC, CONEP>KALIMIA YETOBEUECKUU reH
KaTajasbl, BBOIWIN B T'OJOBKY 3pUTEILHOrO Heppa
MpaBoro rjias3a Melieir ¢ HeBputoM. Yepes 1 mec ak-
TUBHOCTb KaTajasbl yBeIUYMBAIACH TPUOIU3UTENb-
HO B 2 paza. [Tocie MHBEKLINIT OTMeuaau yMeHblle-
HUEe AeMUeIMHU3auu Ha 38%, oTéKa 3pUTeTbHOro
HepBa — Ha 29%, KJIeTOUHON MHGUIBTpallud — Ha
34%, HapyleHus TeMmaTo3HIedanrndyecKkoro bapbe-
pa — Ha 64%, conepxxaunsa H,0O, — Ha 61% [17].

Jns mUIMTeNbHON 3allMThl 3pUTEIBHOrO HepBa
OT NeMUEIMHU3AINN HEeOoOXOMMM TIepeHOC TeHa,
KOIMPYIOIIEro CUHTe3 (epMeHTa aHTUOKCUIAHT-
Ho# 3aimuThl. C 3TON 1eIbI0 MOPCKUM CBUHKAM C
VHIYIAPOBAHHBIM 3KCIIEPUMEHTANIbHBIM aJllIepru-
YecKUM 3HIedaIUTOM BBOIMUIN PEKOMOMHAHTHBIN
red AAB, mrtamMm 13, TpaHCOYIIMPOBaHHBINI C perop-
TépoM LacZ-SV40 monuA reHa W TyMaHU3HWpPOBaH-
HBII 3enéHbIM qurroopecupyronm 6enkom (GFP)
pertoprépHoro reHa [17]. CoxpaHeHMe aKTUBHOCTHU
KaTayias3bl B TOJIOBKE 3pUTEIBHOIO HEpBa OBLJIO BHICO-
KHUM ¢ 1-ii Hemenu mociie OMHOKPAaTHOM BHYTPUTJIA3-
HOM MHBEKIIMU U COXPAHSIOCh B TeueHue | roma,
OIIHAKO yXe co 2-12-if Hemenu sKcCIlepUMeHTa IIpo-
CIIeXKMBAJIOCh CHUXKEeHUe KoruecTBa (epMeHTa.

I'ennas Tepamisi MyTammii MuToXxoHapuaabHoi JITHK
(Mut/IHK)

Pazpaborka maTOreHeTMYECKNX METONOB Jiede-
HUS MUTOXOHIPUAJIbHON TUCHYHKIINY, CBSI3aHHBIX
¢ HakoruieHneM mytaHTHON MuTIHK, B yactHoCTH
T€HHOU Teparuu, elé HaXOOUTCS B CTAIUU DKCIIe-
pumenToB [11, 13]. OngHo U3 Haubonee MepCreKTHB-
HBIX HaMpaBleHUIl TEHHON Tepanmuu — TOMbITKA
U3MEHUTb YPOBEHb TeTeporuiasMuu MyTéM WU ce-
JIGKTUBHOTO WHTUOMPOBAHMST PETIMKALMA MUTO-
XOHIpWH, Wan pas3pyiieHnss myranTHo mutIHK
[13, 19, 32].

l'eHbl MWTOXOHIPWIT KOTWPYIOT MOBE TPYMIIBI
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MPU3HAKOB — PabOTy NbIXaTebHBIX CUCTEM U YCTOM-
YUBOCTh K aHTUOMOTMKAM W TOKcuHaMm [31]. Dkc-
Tpeccrio 6eTKOB B MUTOXOHAPUU UCCIENYIOT YKe 00-
see 15 ser [13]. Coobiraror 06 yCrelmHbIX MOMbITKaX
BHenpeHusst GFP B MUTOXOHAPUM KYJIBTUBHPYEMbIX
KJIETOK Y TIEPBUYHBIX I'elaTOLMTOB C ITPUMEHEHEM
BUpycHOTro BeKTopa [28]. Ecu aror Meron paboraer
B YCJIOBUAX 3KCIIEPUMEHTA in vivo, TO OH MOXET B
MOCEIYIOIIEM 1aTh BO3MOXKHOCTb UCIIpaBIeHUs Ta-
TOJIOTMYECKUX COCTOSIHU IyTEM FeHHOI Tepanuu B
MUTOXOHIPHUSIX Mpu OonesHu Jlebepa, cBsI3aHHOI C
mytauusmu MuTJIHK.

B03M0KHOCTH KOHTPOJISI aNoNT03a

MHOXeCTBO KJTIOUEBBIX 3TAIOB aIloNTO3a MPOKC-
XOIOUT B MUTOXOHIIPUSIX, BKJTIOUasl BHICBOOOXK IEHME
aKTHUBATOPOB Kacmasbl (Takux, Kak nutoxpom C),
CUHTE3 IpPO- U aHTUATONTUYECKUX OEIKOB ceMeid-
ctBa Bcl-2 [11, 14, 18]. Ha ceromHsIIIHMi J1eHb HAK OI-
JIEHbl J0Ka3aTeJbCTBa arlonTo3a TaHTJIMOHAPHBIX
KJIETOK CeTyaTKW mpu Tiaykome [9, 23]. AmomTo3
MTPOMCXONUT B aKCOHAX 3PUTEIBHOrO HepBa y KU-
BOTHBIX C DKCIIEpMMEHTAILHOI Tiraykomoil [9, 34].
Takxe TIPONEMOHCTPUPOBAHBI  JTOKa3aTeIbCTBA
aronTo3a HeWpOILUTOB CeTYaTKM Iyia3a y OOMbHBIX
TMEePBUYHON OTKPBITOYTOILHOI T1aykoMoit [12, 34].

B03MOXHOCTb MPUMEHEHHUSI TeHHOU Tepanuu
IS KOHTPOJISI OCHOBHBIX 3BEHBEB AaIlONTO3HOIO
Kackala M3yvyajay Mpu dKCIepuMeHTalbHOI Tay-
KoMme y Kpbic. [Ipy MHTpaBUTpeabHOM BBEIEHUU
BeKTOpoB AAB Cc aHTHMAINMONTUYECKNUM TEHOM €ro
6emok Bcl-XL 6p11 00Hapy:KeH B KJIeTKax cerdat-
Ku: doropelenTopax, MUTMEHTHOM SIUTEIUN
ceTyaTKH, TaHIVIMOHApHBLIX BomokHax [20]. AAB
BeKTOp-onocpenoBaHHass oakcmpeccuss Bcel-XL B
TFaHTJIMOHAPHBIX BOTOKHAX CETYATKU y KPbIC TIPU-
Bella K MOIIHOM HEeHpONnpOTeKIUKU 3pUTETBbHOrO
HepBa IMpPU MOBBILIEHHOM BHYTPUTJIA3HOM JaBe-
Huu [12].

WccnemoBaHa BO3MOXHOCTb KOHTPOISI aKTH-
BarMuM Kacma3. IIJIsT 3TOro WMCITONb30BaJIM PEKOM-
OMHAHTHBIN aJeH0acCOIMUPOBAHHbBIN BUPYC, He-
cymnii reH BIRC4, mpomyKT KOTOpOro SIBIseTcs
MOIIIHBIM HHTUOUTOPOM Kacmas3. DTO IMpHUBEIo K
BbIpa>keHHOM 3all[Te aKCOHOB 3pUTETbHOr0 HepBa B
YCIIOBUSIX JJIUTEIBHOTO BO3AEHCTBUS MOBBILIEHHOTO
BHYTPUIJIA3HOrO OaBjieHus y Kpbic [12].

Cyuraror, 4To aHTaroHUCThI NMDA-
PELENITOPOB CHUXKAIOT IKCAUTOTOKCUYHOCTb MYTEM
crabmim3anum KJIeTOYHBIX MeMbOpaH [25]. B akc-
MepruMeHTe Ha 00e3bsiHaX IMpPU JIMTEIBHOM ITOBBI-
LIEHWM BHYTPUIJIA3HOrO NABJIEHUSI OTMEYEHO 3a-
MemieHre rubeiu akCOHOB 3pUTEIbHOrO HepBa Mpu
BBEIEHUM MeMaHTHHa (AaHTaroHWCTa MeIuaTOpOB
NMDA-perieriTopoB). ¥ >XUBOTHBIX JJIUTEIBHO CO-
XPaHSIUCh 3pUTeIbHble (YHKIMUU, TIPU perucrpa-
LMY 1K TPOPETUHOrPaMMBbI ObLJTN BbISIBIEHBI JIUIIb
He3HAaYUTEeNbHbIE N3MeHeHus [35].

OcHoBHbIE IpenapaThbl, IpUMeHsieMble P MUTOXOH-
JIPMAJIbHBIX HAPYLIEHUSIX
JleueHne MeTabOIMUECKMX PACCTPOMCTB — OMHA
U3 CIOKHBIX TpoOIeM COBPEMEHHOM MeTULIMHBI.
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BaxkxHasi XapakTepuCTMKa BSHEproTporHoOi Tepa-
nuu — e€ KOMIUIEKCHOCTb. B Hallleil crpaHe Takue
KOMIUIEKChl aKTUBHO pa3pabaThiBaloT B MOCKOB-
CKOM HayYHO-MCCIeNOBaTeTbCKOM WHCTUTYTE Iie-
nuatpuu u gerckoil xupypruu (HukomaeBa E.A.).
JlekapcTBeHHbIE KOMITOHEHTBI, KaK TPaBUJIO, BKITIO-
YaoT TPYIIbl MpernapaToB: MepeHOocs e JeKTPO-
Hbl B JblxaTelnbHOH wenu (sutamubbl K, u K.,
KOOH3MM Q. sHTapHas Kuciaora, nuroxpom C),
KodakTophl dHeprooomMeHa (suramubbl PP, B, B,
JIToeBasi KUCIOTa, OMOTMH, KapHUTHUH), YMEHb
LIafolIre CTeneHb JakTaT-auuno3a (muMedocdoH ),
AHTUOKCUIAHTHI. [Ipy 3TOM Ha IepBoe MecTo IO
3HAYMMOCTH BBIIBUTAIOTCSI TaKKUE TpernapaThl, Kak
L-xapuutuH, KosH3uM Q , uuToxpoM C U UX KOM-
IJIEKCHI C IPYTMMM BbILLIENepedncIeHHbIMU JIeKap-
CTBEHHBIMHU CpeiacTBamMu [5].

M3 M310KEeHHOro MOXKHO 3aKJIOYUTh, YTO Ha-
pylieHrue (yHKIUNE MUTOXOHIPHUI, OTBEYAIOLIMX
32 SHEpPreTMvecKuii Merabonu3M KJIeTKM, UIrpaer
ornpeneaéHHy0 polb B pa3BUTUM MHOIMX 3aboneBa-
HuUii opraHa 3peHusi. CaMbIM MepPCrIeKTUBHBIM Ha-
MpapieHreM B KOPPEKLMU HapylIeHUI KJIeTOYHOM
SHEPreTUKU B opTalIbMOTIOTMU Mbl CYMTaeM TeHHYIO
Tepanuio NucHYHKIIMU MUTOXOHAPUIA.
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K BOITPOCY O JPEHUPOBAHUU BPIOIITHOMN I[TOJOCTH
Epuren Kanvimeupeesuu Canaxos™

Kasanckas eocydapcmeennas meduyunckas akademust

Pedepar

B cratbe paccMOTpeHBbI OCHOBHBIE BOITPOCHI APEHMPOBAHUSI OPIOLIHONA MOMOCTU, BUABI IpeHaXKeil W OpeHa’k HbIX
ycrpoiicTB. MIcxom XupyprudecKix BMEIIATeNbCTB Ha OpraHax OpIOIIHOM TTOMOCTH BO MHOIOM 3aBUCUT OT 3(bEeKTUBHOrO
IpeHrpoBaHusl. 10 CHX IMOp MPOMOIKAIOTCS CIIOPBI O METOHax IpeHuUpoBaHuUs, ¢bopMe U MaTepuaye ApeHaxa, MoKa-
3aHUSIX W 4YACTOTe MCIONb30BaHMUsI. [Ipy peleHnn BOITpoca O APEeHMPOBAHWM OpPIOIIHON MOTOCTH HYXKHO OIMpPEIeTUTh
ONTUMAJIbHBIN CI10c00, 3 HEeKTUBHOCTh U BO3MOXKHBIE OCITOKHEHMUS.

IpeHnpoBaH¥e OPIOIIHOM TTOMIOCTH CIYKUT HEOOXOMMMBIM M BaXKHBIM 3aBEpIIAOIIMM 3TallOM MHOIHMX OIeparui, a
MHOTIa ¥ OCHOBHBIM METOIOM OIepaTHBHOro BMelIaTeabcTBa. Kpome Toro, mpu IpeHrupoBaHUK OPIOLIHOMN MTOTOCTH HYX-
HO 3HATh 1 00 OTPUIIATENBHBIX CTOPOHAX ApeHaXka W OcaoKHeHni. CyIecTBYIOT TPYTHOCTH B OLlEHKE Pe3yTbTaTHBHOCTH
IPEHVPOBAHUsI OPIOIIHOM MTOMTOCTH.

KioueBbie ciioBa: apeHMpoBaHUe, OPIOIIHAS TOIOCTD, TEPUTOHUT, XUPYPrudIecKoe JedeHue, NpeHaskHble TPYyOKH,
MOKa3aHUsl, OCTIOKHEHUSI.

REGARDING THE ISSUE OF ABDOMINAL DRAINAGE E K. Salakhov. Kazan State Medical Academy, Kazan,
Russia. The article discusses with main questions regarding drainage of the abdominal cavity, the types of drains and
drainage devices. The outcome of surgery on the abdominal organs is largely dependent on effective drainage. There is
still debate regarding the drainage techniques, shape and drainage material, indications and frequency of use. In deciding
whether abdominal drainage is needed it is necesary to determine the most optimal method, its effectiveness and possible
complications. Abdominal drainage is a necessary and important final stage of many operations, and sometimes the
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