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YAK 577.164.14:612.015.6

B ornsai HaBeeHO pe3yabTaTH JOCHIKEHb OCTAHHIX POKIB, SIKI CTaJd HAyKOBOIO
OCHOBOIO JJISi PO3YMIiHHS MOJEKYJISIPHUX acCHeKTiB 3aCTOCYBaHHSA KapHITUHY B
MEIULIMHI.

KapHiTHH — cnomyka, 1o € HEOOXIJHOI AJii TPaHCHOPTYBaJIbHUX alUIbHUX
NOXITHUX KoepMeHTa A Kpi3b BHYTPIIIHIO MITOXOHJIpialbHy MEeMOpaHy AJis iXHbOTO
B-oxucneHHsT B MAaTpULl MITOXOHApPIi. BIONOriYHO akTUBHUM € TUIbKH L-130Mep
KapHITHHY, Y TOW caMuii 4ac D-i30Mep KOHKYpPEHTHO TajbMy€ aKTUBHICTh CHUCTEMHU
3aXOIJICHHS Ta TEpPEHECeHHS L-KapHITUHY 1 TEepelIKOKa€e OKUCICHHIO KHUPHUX
KHCJIOT y MITOXOHApIii. 3a B3aeMoaii 3 cucreMor0 COA KapHITHH BKIIIOYAETHCA Y
MPOMDKHUIM OOMIH PEYOBHMH LUISIXOM MOAYJSLii mysia BulbHOro COA 'y KIIITHHI.
HaBeneHo neTOKCHKYyBalbHI BIACTUBOCTI L-KapHITHHY, HOro y4acTb B aHaOOJIIYHUX
npoiiecax, arnomnTo3i, a TAaK0X Horo Helpo3axucHy Ai0.

HenocratHicTh KapHITHUHY CHPUYMHIOE PI3HOMAHITHI MPOSIBU 1 MOJUISETHCS HA
MEPBUHHY Ta BTOPUHHY.

[lepBMHHY HEIOCTATHICTh T€HETUYHO OOYMOBJIEHO MOPYLIEHHSM TpPAHCIOPTY-
BaHHS KApHITUHY y KJIITUHM Ta TKaHWHM, a BTOPMHHA € HACJIJIKOM BEJIUKOI I'pynu
CHaJIKOBHUX Ta HAOYTUX 3aXBOPIOBaHb.

O6roBopeHo mato(i3ioNOriyHl CTaHU, MO € HACTIAKOM NedIIUTy KapHITHHY.
ITokazaHo e(EeKTHBHICT, BHKOPHCTaHHS L-KapHITHMHY [JI KOPEKIlii NEepBUHHOI Ta
BTOPUHHOI WOTO HEJOCTATHOCTI. AleTwi-L-KapHITHH MOMiMNiIye KOTHITHBHI (QyHKIIIT
MO3KY, 3HaYHOIO MipOI0 YIOBUIBHIOE TIPOIICCH CTAPIHHS, 1110 3yMOBJICHI MTOPYIIEHHIMHU
B MITOXOHJAPISX, TMOJIMNIIYyE SKICTh JKUTTS B TOXWIOMY Billl. OOroBOpPHOIOTHCS
TepaneBTHUYHI MOXKIIUBOCT1 L-KapHITHHY Ta aleTui-L-KapHITUHY.

Kiaro4osi cjioBa:

KapHITHH, alleTHJIKApHITHH, KapHITHHAIIWITpaHcdepaza, KapHITUHOBA HEJOCTaTHICTb,
KJIIHIYHE BUKOPUCTAHHSI KapHITUHY, KopepMeHT A.
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CoBpeMeHHas HAyKa O BUTaMHHAX U BUTAMHHOIIOJJOOHBIX BEIECTBAX — BUTaAMU-
HOJIOTHSI JOCTHIJIa B TIOCIICHUE TOJbl 3HAYUTEIBHBIX YCIIEXOB B pacmiu@poBKe
MeXaHHW3Ma UX JICUCTBHUSA, YTO IMOCTYKHJIO OCHOBOHM 0o0jiee TpaMOTHOI'O NMPUMEHEHUS
TaKWX TpenapatoB. BuUTaMHHBI Tak HIMPOKO BOIUIM B Hally >XU3Hb, 4YTO celyac
HEBO3MOKHO TMEPEOLICHUTh TOT HMIMYJbC B HMCTOPUU YEJIOBEUYECKOTO IO3HAHMS,
KOTOPBIH cliesIall OTKPHITUE BUTAMUHOB B TIEpBOi mosioBuHE 20 BEKa, YCTAaHOBJICHUE UX
poJIM B KM3HMU YEJIOBEKa, MEPEBEPHYBIIECE HAIIM TMPEICTABICHUS 00 OKpYyKarolleMm
mupe. Pazsutue ButamunHosiorun Hayanoch B 30-40 romabl 20 Beka Ha CTHIKE XUMMHH,
Onoxumuu, MeIUIUHBI U pusnonorun. CrienyeT OTMETUTh, UTO OOJIBIIION BKJIAJ B 3TO
BHecu yueHble ObiBiiero CCCP, B uwactHoctu akaaemuku A.B. Tlammamuu u P.B.
Yarosen, 100-neTHuil robuieir koroporo mupoko ormeuasncs B 2004 roxy. CBoumu
uccienoBanuamu akajgeMuk P.B. Harosell u ero COTpyJJHUKU J10Ka3aJIM, YTO BUTAMUHBI
JNEeUCTBUTENBHO CIIOCOOHBI M3JIEUMBATh OT MHOTUX 3a00JIEBaHUMN, OTIASATh CTapOCTh,
no0eX1aTh HEMOIIb ¥ MPOJIJIEBATH kU3Hb. OHU 00OCHOBAIHU MOJIOKEHHUE O J03a3aBU-
cuMoM 3¢ (deKTe BUTAMUHOB U BUTAMUHOMOIOOHBIX BEIIECTB, YTO B HACTOSIIEE BPEMs
uMeeT OOJIbIIOe MPAKTUUYECKOE 3HAUCHUE JIJISl KIIMHUYECKOTO TPUMEHEHHUs TOU TPyII-
bl COEIMHEHUH, BKIItO4asi L-KapHUTHH U €ro MPOU3BOJIHBIE.
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Xumuueckasi crpykrypa L-kapuutuna (A) u anerun-L-kapuutuna (b)

L-Kapuutus (1-3-rugpoxcu-4-N-(TpuMeTUI-aMMOHUIN) MacisiHasi KUCJI0Ta), KOTO-
pBIl 0 XUMHUYECKOMY CTPOCHHIO MOXKHO paccMaTpUBaTh Kak MPOU3BOJHOE Y-
AMUHOMACIISIHOW KUCIIOThI, MPUCYTCTBYET B OMOJOTMYECKUX CUCTEMaX KakK B CBOOO/I-
HOM BHJE, Tak U B ¢popme O-aimiibHbIX 3PUpoB, BKItouas anetui-L-kapuutun (AJIK)
(pucynok). L-Kapuutun Bnepsbie Boiienunau B 1905 rony B.C. I'ynesuu u P. Kpum-
Oepr U3 dKCTpaKTa TKaHEH MBI (OTCIO/Ia U HAa3BaHME: carnis Mo-JaTbIHU — MscOo). B
1927 rogy ¢ MOMOIIbI0 XUMUYECKOTO CHHTe3a ObLIa yCTaHOBJIEHA ero cTpykrypa. C
MOMEHTa OTKpbITHsS L-kapHutrHa nponuio poBHO 100 et u 3a 3TO BpeMs HAKOILUICH
OTPOMHBIN (haKTHUECKHI MaTepual O ero pacupoCTpPaHEHUH B MpUpPoOJe, OrojIorudec-
KUX (YHKIUSX, a TAKKE MPUMEHEHUH B MEJIULIUHE.
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B 1952 r. A. ®peHkenb ONBITHBIM MYTEM YCTAHOBWII, UTO L-KapHUTHUH SIBJISIETCS
HE3aMEHUMbIM (DaKTOPOM pocTa JiJIsi MydyHOro uepBs Tenebrio molitor, B CBSI3U ¢ 4eM
ero HazBasid BUTaMuUHOM BT. Ilo3nHee ObUTO ycTaHOBIEHO, YTO L-KapHUTHUH CUHTE-
3UpyeTCsS TAaKKE B OPTaHU3ME YEJIOBEKA M BbICHIMX KUBOTHbIX. M. @putn B 1958 1.
omnpenenus, 4Yro L-KapHUTHH MOBBIIAET CKOPOCTh OKHUCIEHHSI MXUPOB B MHTO-
XOHJIpUsIX. JTa paboTa 3aJI0kKujda OCHOBBI M3y4eHHUS! (DYHIAMEHTAIBHOW €ro pojiu B
okucieHuu xupoB. B 1960—1970 roapl mosiBUIOCH 3HAYUTEIBHOE YHUCIO PadoT Mo
M3Y4YeHUIO0 (YHKUMOHANbHOW ponu L-xapHutuHa. B 3TH ke ronel pa3paboTaHbI
XUMHYECKHE METOJIbl CHHTE3a paueMuieckoro kapuutuda. B 1980 roasl L-kapHuTuH
CTAHOBUTCSI KOMMEPUYECKM IOCTynHbIM. C 3TOro roma W A0 HACTOSIIETO BPEMEHU
OTMEUYAETCs 3aMETHOE IMOBBIIICHUE YKCIA HAYYHBIX MyOJMKAIMi [0 U3YUYEHUIO POJIH
L-xapHuTHHA B OOMEHE BEIIECTB. DTH UCCIIEJOBAHUSA PACKPHIBAIOT BO3ZMOKHOCTH €ro
NPUMEHEHUS [Js MOJACPXKAaHUS HOPMAIbHOrO (YHKIMOHHUPOBAHUS OpraHu3Ma
YeJIOoBeKa, JICUEHUsl Pa3IMuHbIX 3a00J€BaHUM U ylydlleHus: kadecTBa xu3Hu. K 2004
rogy umesnoch yxxke 6omee 10 000 HayyHBIX COOOIIEHUN W €XETOJAHO IyOJHKYeTCs
okoo 300 pabGor mo wm3ydyeHuto L-kapautuHa. B Ttedenme mnocnennux 30 ger
JIeKapCTBEHHBIE MpernapaThl U OMOJOTHYECKH aKTHUBHBIE 100aBKM Ha OCHOBE L-kapHu-
tiHa u AJIK monyuyunu nOpu3HAaHWE W TOSBWIWCH Ha NPWIABKAX aNTeK U
CIEUUAIM3UPOBAHHBIX MarasuHoB. 3 mpuBeeHHON KpaTKOW UCTOPUYECKOW XPOHUKHU
BUIHO, KAKOW 3HAYUTEBHBIN MEPUOJ BPEMEHHU IPOIIEN OT OTKPBITHS L-KapHUTHHA 10
€ro MpPaKTUYECKOTO HCIOJIb30BaHUSA B KAauyecTBE JIEUEOHOrOo CpeACTBAa M JOCTYITHOM
nuiieBoid no6aBku [1,2]. MHorue sKcmepThl OMPEAeNsioT ceilyac BUTAMUHBI Kak
HU3KOMOJIEKYJISIPHBIE OPraHUYeCKUe KOMIIOHEHTHI MHIIU, a0COIIOTHO HEOOXOIUMBbIE
JUISL IOJIIEPKaHUSl )KU3HEHHBIX (QYHKUUNA, KOTOpbIe HE 00pa3yloTcs WId 00pa3yroTcs B
HEJOCTAaTOYHOM KOJIMYECTBE B OpPraHM3ME U IOCTYNAOT B HEro ¢ numen. OHu
PETYJIUPYIOT CaMOCTOSATEILHO WM B cocTaBe (EepMEHTOB OOMEH BeIeCTB U
OKa3bIBalOT PA3HOCTOPOHHEE BIUSHHUE HA KU3HEAECATEIBbHOCTh OpraHusma. B sty
IpyIIly HYTPUEHTOB, HapsAay C BUTaMHHAaMHU, HEKOTOPBIMH KApOTUHOUIAMU,
O6nodraBoHOMAAMH, a TAKKE PA3IMYHBIMU MX METa0OJIUTaMU B OpraHU3ME YeJIOBEKa,
TakuMu kak kodepmeHT Q10, o-mumoeBas KUCIOTa, XOJWH, UHO3UT, OPOTOBAsl KHC-
JoTa, BKIOYeH M L-kapHuTHH. BaXHO Takke OTMETUTh (YHKIHOHAJIbHYIO
B3aMMOCBSI3b MEXIy L-KapHUTHHOM U KO(pepMEeHTOM A Ha YpPOBHE pEryJsalHH
BHYTPUKJIETOYHOro  Mertabonu3Ma. bonee  Toro, BHOJHE  BEPOSATHO,  UTO
TepaneBTUUYEeCKUl 3pdext L-kapHuTHHA U ero 3(pUpoB OOYCIOBJIEH HWHTErPATbHBIM
BIMSTHUEM KapHUTHHOBOW CUCTEMBI Ha cojepkanue cBobomanoro CoA. Bce sTo maer
HaM OCHOBaHHE OTHOCUThCS K L-kKapHUTHMHY Kak "3a0bITOMy" BUTaMHUHY IrpyIibl B,
XOTSI B HAcTosllee BpeMs B OOJIBIIMHCTBE HAYYHBIX MyOJMKALUMA, Pa3IuYHBIX MOHO-
rpadusix u JOKyMeHTaX L-KapHUTUH Ompenensercs Kak BHUTAMHHOINOAO0HOE
coequHeHue. B HacTosIIEel cTaTbe pacCMaTPUBAETCS JIMIIb HE3HAUYUTENbHAA YaCTh TON
OOIIMPHON JIUTEPaATyphl, KOTOpask OMyOJIMKOBaHAa, B OCHOBHOM, B Tiocieanue 5-10 mer,
0 ponu L-kapHUTHMHA B METa0OJMYECKUX TMPOIEccax, a TaKKe O KIMHUYECKOM
IIPUMEHEHUH L-KapHUTHHA U €0 alleTUIIBLHOIO IPOU3BOAHOIO.
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1. BMOCHUHTE3 L-KAPHUTHUHA
N EI'O BUOXUMHUNYECKHUE ®YHKIIUHU

B opranu3mMe dyenoBeka W JKMBOTHBIX L-KapHUTUH CHHTE3UPYETCS B IMEUCHH U
MOYKaX, U3 KOTOPBIX TPAHCHOPTUPYETCS B IPYrue TKAHU U Oprasbl. JJs TOro, 4To0bI
IPOUCXOJIUII €r0 CUHTE3 HEOOXOJUMBI CIEAYIOIIME MCXOAHbIE MPOIYKTHI: JIBE He3a-
MEHHUMbIE AMUHOKHUCJIOTHI JIU3UH U METUOHUH, BUuTamMuH C, BuTamuH B; (HuanuH), Bg,
Bi,, ponueBasa kucnora u xene3o. [Ipu gepunure XxoTs Obl OJHOTO U3 ITUX BEIIECTB
COOCTBEHHBIN CHHTE3 L-KapHUTHHA 3aMETHO CHMKaeTcs. [Ipu 3ToM ycTaHOBIIEHO, YTO
HenocTaToKk BUTamMuHa C  SBISETCS ONPENENSIONIMM W MPUBOJUT K CHUMITOMaM
HEJO0CTaTOYHOCTU L-KapHUTHHA, MOCKOJbKY €ro OMOCHMHTE3 B 3TOM Ciy4yae NpaKTH-
yecku He npoucxoauT. Js cunre3a L-kapuutuna tpedyercs 5 hepMeHTOB.

[IpomexyTOUHBI MPOAYKT CHUHTE3a N-TPUMETHILIM3UH NPEBPAIIAETC B TUAPO-
KCUTPUMETHIUIM3UH, KOTOPBIM B IIENHU peaKIuid, MPOTEKAIINX KaK B MUTOXOHJIPHUSX,
TaK ¥ B IIUTO30JI€ KJIETKH, Jajee oopa3yeT y-OytupodberannH. Heobxoaumele mjist 3TUX
3TanoB OMOCUHTE3a (DEpMEHTHI OOHAPYKEHBI B CKEJIETHBIX MBIIIAX, CEPALE, IEYEHHU,
noukax u mo3ry. IIpeBpanienue y-0yrupoderanna B L-KapHUTHH MPOUCXOAUT B pPeak-
MU TUAPOKCUIIMPOBAHUS MOJ JeHCTBUEM crenu(puyeckoro pepmMeHTa ruipOKCHUiIashl,
KOTOpBII OOHapy>KeH HCKIOYUTEIBHO B MEYEHH, MOYKAaX U MO3Ly, HO €ro HET B
CKEJIETHBIX WJIM CEPACYHBIX MbIIIIax [3].

B oprannsme muekonuraromux L-kapHUTHH HE KaTaOOIU3UPYETCS U BBIBOJUTCS C
MOYOM B HEM3MEHHOM BuUe Uiu B popMe O-allmiibHBIX MPOU3BOJHBIX [2, 4]. B mMuro-
XOHJIpUSIX TMEYeHU oOpa3yeTcsl psl MPOU3BOJAHBIX L-KapHUTHHA KaK C 3HIAOTE€HHBIMU
BEILIECTBAMHU, TaK U C KceHOOMoTHKaMHu [5]. OH HAXOIUTCS BO BCEX TKAHSIX U OpraHax
M y B3pOCJIOro 4ejgoBeKa ero coaepxkanue coctaBigeT 20-25 1, u3 koTopsix 97%
HaXOJIUTCS B CKEJIETHBIX MBIIILAX U MUOKapAE, T.€. B TKAHAX, UCIIOJIb3YIOUINX )KUPHbBIE
KHMCJIOTBI KaK TJaBHBIM MCTOYHHMK JHEPrUU. OTO CBA3AHO C TE€M, 4TO L-KapHUTUH
UIPAET BAXKHEMIIYIO pOJIb B IEPEHOCE AKTUBUPOBAHHBIX >KUPHBIX KHUCJIOT 4YEpe3
BHELIHIOI MEMOpaHy MUTOXOHJIPUH JJIA Ipoliecca J-OKUCIECHHUS.

Bonbumme ycnexu B udyyeHuu poiu L-xkapHuTHHA B MeTaboONIMUYECKUX IpoLeccax,
INPOUCXOJAIIMX B OpPraHU3Me, CIOCOOCTBOBAIM YCOBEPUICHCTBOBAHUIO CIIOCOOOB €ro
IIPUMEHEHHUs B IpakTU4YecKo Meaunube. Ha nepsom starne npumenenue L-kapHutuHa
ObUJIO OCHOBAaHO Ha MPOCTOM MPUHUUIIE 3aMECTHTEIBHON Tepanuu: €cilu NpH
HEKOTOPOM 3a00JI€EBaHUU MPOUCXOJUT YMEHBILIEHUE COJAEP’KaHUS KAKOro-inbo Mmera-
001MTa, TO NOCIEIHUI MOKET OBITh BBEJEH U3BHE U TAKMM O00PAa30M OH OKaXeT Jieueo-
Hoe JelictBue. biarogapsi HayyHOMY MpOrpeccy MOCIETHUX NECSITHIETHI OO0JbIlioe
yucio 3a00JIeBaHU M META0OIMYECKUX COCTOSHUM, TAKUX KaK, HallpuMep, CTapeHue,
CTaJIO BO3MOXXHBIM ONKCATh OMOXUMHUYECKHUMH TepMUHaMU. Ce10BaTeabHO, CO3JaHbI
BO3MOKHOCTH JUIsl HAIIPaBJIECHHOI'O M3BICKAHUS JIEKAPCTBEHHBIX BEIECTB, HOPMAJIU-
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3YIOLIMX METaboIMYECKUe MPOLECCHI, UTO SIBJISIETCS OCHOBOM COBPEMEHHOI'O MOIXOa
K BOIpOcaM MeTabOJUYeCcKON Tepanuu (peryjsiiuyd HapylIeHHbIX OOMEHHBIX Mpo-
neccoB). OIHaKo JJIsl YCTEIIHOTO MPUMEHEHUS ATOr0 MPUHLKIIA HEOOXO0AUMO TOHUMa-
HUE TOr0, Kakue 3BEHbi METa0oJiM3Ma HapyLIalOTCsA MPU KOHKPETHOM MaTojoruu, a
TaK)K€ KaKOBa POJb OTAEIbHOIO METa00INTa B OMOXUMHUYECKUX PEAKIUAX, TPOTEKAI0-
IIMX B KJIETKaX U ONPEesomuX GU3noNIornueckue GyHKIUn KIEeTKH, TKAaHH, OpraHa.

Yro kacaercsi L-kapHuTHHA, TO OH, fABISASACH 00BEKTOM Oosee yeM 30-jeTHero
MIMPOKOI0 HAYYHOI'O M3YUYEHUS, MOXKET CIIY>)KUTh B KaueCTBE NMpUMEpa MCCIEJOBaHUH,
KOTOpBIE JIOJKHBI OBITH MPOBEAEHBI JUIsl PAllMOHAJIBHOIO CO3/IaHUS M MPUMEHEHHUS
MeTa00JIMYECKOTO JIEKAPCTBEHHOIO cpeAcTBa. MTak, ocTaHOBUMCs OoJiee MoApoOHO Ha
Oonoxumuyeckux QyHKUUAX L-kapHUTHHA B MeTa00IM3Me KUBOTO OpraHU3Ma.

1. TpaHCmopT JUIMHHOIICMIOYEUHBIX >KUPHBIX KHUCIOT B MUTOXOHJIPUATBHBIN
Matpukc. L-Kapuutun urpaer pons "dyenHoka" B nporecce oopazoBanus auetuia-CoA
U3 KUPHBIX KUCTOT. [TOCKOIBKY Mpoliecc akTUBAIMU KUPHBIX KUCJIOT U UX OKUCIICHUE
MIPOCTPAHCTBEHHO pa3JieleHbl, B KJIETKE (PYHKIIMOHUPYET MEXaHU3M IEpeHoca JJIUH-
HOIICTIOYEYHBIX >KUPHBIX KHUCIIOT Y€pe3 BHYTPEHHIO MUTOXOHAPHUAIBHYI0 MeMOpaHy
B MUTOXOHJPHAJIBHBI MaTPHUKC C YYAaCTUEM KAPHUTHHA U CHELHUAIbHON (PEpMEHTHOMN
CUCTEMBbl. JTa cucTemMa o0paTUMO IepedpachiBaeT alujil Ha BHELIHEW CTOpPOHE
MeMOpanbl ¢ COA Ha KapHHUTHH, a HA BHYTPEHHEH — C KapHUTHHA HAa BHYTPUMHTO-
xoHapuanbHbli CoA JXupHble KUCIOTHI CHaval1a ¢ 3aTpaToil SHEPruu MPEBPaIAIOTCs B
nuHHonienoyeyHblit anui-CoA (JIIIACo0A), KOTOpbIi HE CIIOCOOCH MPOXOJUTh Yepe3
BHYTPECHHIOI0O MEMOpaHy MUTOXOHJIPHA, B TO BpeMsl KaK TaKOW CIOCOOHOCThIO 00a-
naet amikapautul ([{L{AKap), oOpa3ytomuiicss B pe3yibTaTe peakiuy KapHUTHHA C
HIA-CoA. Oob6paszoBanne JIIIAKap Ha wMuUTOXOHIpHANbHONW MeMmOpaHe KaTau-
3UpyeTCs KapHUTHUHAIMITpaHCc(hepa3aMu U KapHUTHUH SIBIISIETCS CyOCTPaTOM JJIS 9TUX
dbepMeHTOB. DTOT TpolecC SBISETCS OOpAaTUMBIM M KaTAIU3UPYETCS HECKOIbKUMU
dbepMeHTaMH, KOTOpBIC KIAacCUPUIUPYIOTCS MO HUX CcpoAcTBY K ammi-CoA [2].
Kapuutunanerunrpancdepasza (KAT, 2.3.1.7) katanuzupyeT peakiuu KOPOTKOIIETIO-
YEYHBIX allWIOB ¢ JUIMHOM 1enu ot 2 g0 10 yraepoansix eaunui. s tpaHcdepassl
JUIMHHOLETIOYEYHBIX anuiioB (>10 aromMoB yriepoaa) UCMONb3YIOT Ha3BaHUE KapHU-
TUHOKTaHOWJITpaHcdepa3a B cllydae BHE-MUTOXOHAPUATIBHBIX OEIKOB MM KapHUTUH-
nansmutountpancepasza (KIT 1) ana mutoxonapuansubix pepmentoB. Ilocnegnue
JIBE TIOATPYIIIBI (PEPMEHTOB MPOSBIAIOT MHUPOKYIO CHIEHU(DUIHOCTD 110 OTHOIICHHUIO K
CpPEHELENIOYEeYHbIM M JUIMHHOLENoYeyHbIM auui-CoA, o6nagas HauOONbIIUM
cpoacTBOM i iekaHowI-KoA [6].

ALMIIKAapPHUTUHBI TIEPEHOCATCS 4Yepe3 BHYTPEHHIOIO MUTOXOHJIPUAJIBHYIO MEM-
OpaHy ¢ TOMOIIBIO TPAHCIOPTHOTO Oeka, HA3bIBAEMOT'0 KapHUTHUHAIMI-TPAHCIIOKA3a.
B MUTOXOHIIpHanbHOM MAaTpUKCE alMJIKAPHUTUH B3aumojnenctByeT ¢ CoA mpu ydac-
tuu KIIT II, B pe3ynpTare yero BHOBL 00pa3yetcs ammi-CoA, KOTOpHIA B mporecce PB-
OKHUCJIeHHs TpeBpamiaercs B aneTwi-CoA, ydacTBYIOIIMNA B IUKJIE TPUKAPOOHOBBIX
kucyioT (I[TK), u cBoGoaHbINi KapHUTHH. Bbicokas yTuiuzanus cyOCTpaTOB B OKHC-
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JUTENBHBIX Tpolieccax TpeOyeT ONTUMAbHOM aKTUBHOCTH KapHUTHH3aBUCHMBIX
TpaHcdepas.

2. Kontponps u monynsauusa BHyTpukietounoro myina CoASH. [Tomumo nepenoca
aKTUBUPOBAHHBIX ALIMJIBHBIX PAJUKAIOB MEXAY KOMIIAPTMEHTAMU KJIETKH 0€3 3aTpaThl
HHEPruu, KAPHUTUHOBASL CUCTEMA UIPAET TaKKe Ba)KHYIO POJIb B COXPAHEHUH CTAOUJIIb-
HOro ypoBHs KoA, KOTOphIif HEOOXO0AUM JJI1 aKTUBUPOBAaHUS KapOOKCUIICOAEPKALIUX
MeTaboauTOB. TeM caMbIM KapHUTHH BKJIIOYAETCS TAK)KE B MPOMEKYTOUYHBIM OOMEH B
ueaom, Moayiupys cootHomenue auui-CoA/CoASH u nonnepxuBas HeOOXOIUMBbIN
ypoBeHb cBoOogHOTO COASH B Kiletke. OTa (yHKIHMS KapHUTUHOBON CHCTEMBI
3aBUCHT, TJIABHBIM 00pa3oM, oT 00pa30BaHUs KOPOTKOLIETIOYEUHBIX AlUIKaPHUTHHOB
(KITAKap), katanuzupyemoro KAT [2,7]. KapHuTrH ciocOOCTBYET yIaleHUIO KOPOT-
KOLIEIIOYEYHBIX JKUPHBIX KHUCIOT W3 MHTOXOHIPHH, OCBOOOXIasi BHYTPUMHTO-
xoHapuanbHbli CoA, craOunuzanusi ypoBHS KOTOPOro W (PyHKIMOHAJIbHAs B3aHMO-
CBs3b MexAy nyJamMu COA M KapHUTHHA SIBJISIOTCS )KM3HEHHO Ba)KHBIMU JUISI OITHMMU-
3alliy SHEPreTUUecKoro MeradoausMa. Y4yacTBys B OMOXMMHUYECKHX Mpolieccax odpa-
30BaHUS W JETPAJAlMHM KUPHBIX KHUCJIOT, CTEPOHUIOB, (OCPOIUNUIOB, CHUHTE3E
alleTUIXOJIMHA, OKUCIICHUN MMUPOBUHOIPAIHON KUCIOTHI, 00pa30BaHUU KETOHOBBIX Tl
u gpyrux mnponeccax, CoASH sBasercs BaxkueWmum Metabonutom kieTku. OH
HEoOXoMUM JJid -OKHUCIeHus, I KaTabonu3Ma HEeKOTOPBIX aMHUHOKHCIOT, Ui Ae3-
WHTOKCUKAIIMM OPTaHUYECKUX KHUCIOT U KCEHOOMOTHKOB, Il (PYyHKIIMOHUPOBAHUS
MUPYBAaTACTUAPOreHasbl [8], o-KeTorjayTapaTaeruporeHassl [9] u, claeaoBaTeNbHO,
st pabotel LITK [10]. CHukeHUEe MOCTYIJICHUSI KAPHUTHHA BBI3bIBAET YMEHBILICHUE
conepxanuss CoA B MaTpUKCE M COIMYTCTBYIOIIEE 3TOMY IOBBILIEHUE COOTHOILICHUS
aii-CoA/ CoASH, uTo BbI3bIBacT MHrHOMpoOBaHHE (PEPMEHTATUBHOW AKTHUBHOCTH
BBIIICYIOMSIHYTBIX JeruaporeHa3. CreaoBarenbHO, ociabisieTcss HE TOJBKO OKHC-
JICHUE KUPHBIX KUCHOT [11], HO Takxke W yTHIU3aIus yTriaeBoA0B, KaTaboIu3M HEKOTO-
pPhIX aMUHOKHUCJIOT, AE3UMHTOKCUKAIUS OPTraHUYECKUX KHCJIOT M KCEHOOMOTHKOB [12].
B3aumocBsizb COA — KapHUTHH B KJIETKE OCYILIECTBISETCS MOCPEICTBOM KAPHUTHH-
aruiTpancdepas [13].

[TockonbKy 3aluTa MUTOXOHAPUAIBLHOTO U ILMTO30JBHOTO MYJIOB CBOOOJHOIO
CoA npu paznuyHbIX 3a00JIEBAHUSIX JTOCTUTAETCA SKCKpELHel allMIKapHUTUHOB, TO B
TeX CIIyYasiX, KOTJla MPOUCXOAUT 00pa30BaHKE HEKEIATEeIbHBIX allMIbHBIX TPYIII, KaK,
HampuMep, MpU HEKOTOPBIX HACJIEICTBEHHbIX HAPYIICHUAX OKHUCICHUS KUPHBIX
KHUCIIOT, JOTOJIHUTENbHbIA npueM L-kapHuTuHa sBisieTcss HeoOXoauMmbiM. B nenom
TepaneBTUUeCKui 3Pdekr L-kapHuTuHa M ero 3(pupoB, MO-BUIUMOMY, BO MHOTOM
OTIOCPENOBaH Yepe3 MHTErpaibHOE BIUSHUE KAPHUTUHOBOM crcTeMbl Ha MyJibl COA.

3. Jle3auHTOKCHUKAIIUSI OPraHUYECKUX KUCIOT M KCEHOOMOTHKOB. Y HalieHne Ouo-
TeHHBIX «IIJJAKOBY», HAKATUIMBAIOIINXCS B MUTOXOHIPHUSX B PE3yNbTaTe OKUCIUTEIb-
HOT'O pa3JIoKEHUS KUPOB, a TAKKE KCEHOOMOTUKOB — €Ille OJHa BakHas (GyHKuus L-
KapHUTHHA. [{UTOTOKCHYECKHE OpraHMYECKUEe KHUCIOTHI, KaK M KCEHOOMOTHKH, Ono-
TpaHcHOPMHUPYIOTCS IPEBpAILIEHUEM B MPOU3BOHBIE alii-CoA, KOTOpbIEe YIAISIOTCS
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U3 JanbHeimero karabonuyeckoro mpouecca. Kpome Ttoro, ammin-CoA Moxer
HaKaIUIMBaThCsl BHYTPU MUTOXOHJIPUATILHOTO MaTpuKca npu Aehunutre GepMeHTOB UX
nerpagaiuu. B astom cimydae TpaHchopmanus amui-CoA B COOTBETCTBYIOLIHME
AlMJIKAPHUTHHBI TIO3BOJISIET BHIBECTH U30BITOK AlIMJIBHBIX OCTATKOB U3 MUTOXOHAPHUM B
LUTO30JIb. B oOTiaMYuMe OT COOTBETCTBYIOIIMX MPOU3BOAHBIX anuia-CoA, arui-
KapHUTUHBI, B OCOOCHHOCTH KOPOTKOLIETIOYEYHBIE, CIIOCOOHBI AU PYyHAUPOBATH Yepes
KJIETOYHBbIE MEMOPAHBI U MOTYT OBITh SJIMMUHUPOBAHBI B MOYY.

4. Anabonunueckre GQyHkuuu. Anabonuyeckuid s¢dekr L-xapHuTuHa OBLI
YCTaHOBJIEH B 3KCHEPUMEHTE, a TAKK€ B MEJAMIIMHCKON M CHOPTUBHO-MEIMIIMHCKOM
npakTuke 0e3 OObsICHEeHUS MexaHu3Ma JedcTBua. Bo3moxkHo, anabonuueckue
¢yHKuMM  L-KapHUTHHA  OCYILECTBISIOTCS MYTEM Yy4yacTuss B MeTaboJau3Me
dochomunuaoB 3a cyeT NOAJEPKAHMS ONTUMAJIBLHOIO COOTHOUICHHWS — alui-
CoA/CoASH. [leiicTBUTENbHO, OOOPOT M BOCCTAHOBJIEHHE KUPHO-KUCIOTHOTO
coctaBa (ochonununaoB MemOpanbl 3aBucuT OT noctynHocTu JIIIACoA. B stom
otHoteHuu pojib L-kapuutuna u KIIT npoiiHas: cHaGkeHHE allUIbHBIMU OCTAaTKaMU
6e3 pacxoga ATP u nonnepxka kinerounoro yposHss CoASH Ha He0oOXoaHMMOM ypOBHE
[15].

5. 3amuTHOE AECTBME MpHU anonTo3e. Ydactue L-kKapHUTHHA Kak B DHEPreTH-
yeckoM MmeTabonu3Mme, Tak U B obopore (HochonmunuIoB yKa3blBaeT Ha BaKHEHIIYIO
pOJIb 3TOTO COEAMHEHHMS B MOAAECPKAHUU KUZHECTIOCOOHOCTH KIIETKH. B psiae uccie-
JIOBaHUI ObLIO YCTAaHOBJIEHO, UTO L-KapHUTHH B pa3IMYHBIX OMOJIOTMYECKUX CUCTEMAaX
OKa3bIBaET 3alIMTHOE JIEHCTBUE MPHU arnonTo3e. B 3TOT mpoliecc BKIIOYEHBI pa3IMYHbIe
IpylnIbl BEECTB, B YACTHOCTU LIEPAMMJIBI — MOLIHBIE 3HIOI€HHBIE IPOMOTOPHI KJile-
TOYHOI'O aroITo3a U acnaprarcrnenuduueckre HUCTEMHOBBIE MPOTea3bl, Ha3bIBAEMbIE
Kacla3amu, SBJSIOIIMECS KIIOYEBBIMU MeauaTopamMu anonrto3a. I[IpoTekTuBHBIE
cBoiicTBa L-kapHuTHHA Ipu anonto3e OOyCJIOBJIEHbl KaK MHIMOMpPOBAaHUEM CHUHTE3a
uepamMuoB [16], Tak U aKTUBHOCTH Kacna3s [17], 1, BEposATHO, HE CBA3aHBI C (PyHKLIHO-
HUPOBAaHUEM KapHUTUHOBBIX TpaHc(hepa3. DKCHEpPUMEHTANIbHO OBLIO MOKAa3aHO, YTO
BBE/ICHUE KapHUTHHA B KapAUOMHUOIIUTHI, B KOTOPHIX aroITo3 ObUT BbI3BaH JEHCTBUEM
JOKCOpPYOHUIIMHA, CHM)KAET BHYTPHUKJIETOUHBIA ypoBeHb Iiepamuna [16,18]. Murubu-
poBaHue L-kapHUTHHOM O00pa3oBaHUs LEPAMHUIOB IPOUCXOIUT, IO-BUIUMOMY, B
pe3yibpTare ACHCTBUS JIBYX pPa3IMYHbIX MEXaHU3MOB. Tak, OTBICYEHUE MNAIbMUTOMII-
CoA ot cuHTe3a IIepaMU0B B OKUCIUTEIbHBIA MeTabonu3M [19] ycunuBaeT UHruOu-
TOpHBIN 3(hdexT L-kapHuTHHA HAa KUCIYIO CHUHTOMHENINHA3y, KOTOpas TeHEePUpPYET
oOpa3zoBaHue 1IEpaMHIOB B OTBET HA MHOKECTBEHHBIC MPUUMHBI aronTo3a [16]. Kpome
TOTO, TTOKa3aHO, 4TO L-KapHUTUH MHTUOUPYET aKTUBHOCTH Kacmas-3 u kacmasz-8 [17].

6. Hetipo3anutheiii 3¢gdekr. HeiposzammrHoe naeiictBue L-kapHuTHHA OBLIO
BBISIBIICHO y KpBIC HAa MOJEIM MUTOXOHJIPUATBHBIX HAPYUIEHUW, BBI3BAHHBIX 3-
HuTponponuonoBoi kuciortoit (3-HIIK). Panee 6pu10 mokaszano, uro 3-HIIK sBusietcs
MOULIHBIM MHTOXOHJIPUAJIBHBIM TOKCHHOM, KOTOPBIM BBI3BIBAET CHUKEHUE HEUPO-
HajabHOTO ypoBHS ATP uepe3 nuHrnOupoBaHue CyKIMHATACTHAPOreHas3bl koMriekca 11
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MHUTOXOHJIPHUAIBHOW TPAHCIIOPTHOW WENH 3JIEeKTPOoHOB. [IpeaBapurenbHbiil npuem L-
KApPHUTHHA KpbICAMM IIOJHOCTBIO NPENOTBpAIla]l CHH)KEHUE TEMIEPATypbl MO3ra,
Bbi3BaHHOe BBeAeHueM 3-HIIK. 3ammrtsbiii 3¢dext L-xkapHuTHHA, NO-BUAMMOMY,
00yCJIOBJIEH €r0 MUTOXOHAPUOTPOITHBIMU cBOicTBamu [20].

B npyroit cepumn sKCIepUMEHTOB OBLIO MOKA3aHO, YTO HEKOTOpbIE HapyIICHUS
[IHC, Bei3BanHble amperamunoM u metamberamunom (MET), cBs3anbl ¢ moBbiie-
HUEM 00pa3oBaHUsi CBOOOAHBIX PAUKAIOB. DTO MOBBIIIEHUE MOXKET OBITh YACTHUYHO
CBSI3aHO C MHTOXOHJPHAIBHBIMU JUCHYHKUUAMH, a, CIEAOBATEIbHO, MPUBOJIUTH K
HEJ0CTaTOYHOCTH YHEPreTUYECKOT0 METa00IM3Ma B KJIETKE U MOBBIIICHUIO BTOPUYHOM
HKCUUTOTOKCUYHOCTU. TOKCHMYHOCTh MeTaM(eTaMrHa CBsi3aHa C MOBBIIEHUEM 00pa3o-
BaHUS TMOJ €ro BIUSHUEM AaKTUBHBIX (OpM Kuciaopoaa (TUAPOKCHI, CYNEPOKCHU],
nepokcua) u azora (NO). Haubosiee onacHbIM paguKaioM SIBISETCS MEPOKCUHUTPUT,
KOTOpBIM 00pa3yercss u3 NO u BKJIIOYaeTCsl B MaTroreHe3 psjga 3a0oyieBaHUM, B
YaCTHOCTU MHOKECTBEHHOTro ckiiepo3a. Kak ObLJIO MOKa3aHO, TOKCUYECKOE AEeHCTBUE
MeTaM(peTaMrHa MPUBOAUT, KaK B OMbITax in vitro, Tak U in vivo, K oOpa3oBaHuio 3-
HUTPOTUPO3UHA — CTPECC MapKepa NEPOKCUHUTpUTA. lIpeanonoxunu, 4To ycuiaeHue
MUTOXOHAPHUATIBHOTO 3HEPreTHYEeCKOro MeradoJin3ma, BbI3bIBaEMOE L-KapHUTHHOM,
MOXKET MPEeAOTBPAaTUTh OOpa30BaHHWE NEPOKCUHUTPUTA W JPYTUX CBOOOIHBIX paju-
KaJIOB MOJ JelcTBHEM MeTaMderamuHa. JleiCTBUTENBHO, YCTAHOBIEHO IKCIIEPUMEH-
TaJdbHO, YTO MpPHUEM L-KapHUTHHA 3aMETHO OCJIa0JIsieT 00pa3oBaHUE 3-HUTPOTUPO3UHA
y 9KCHEPUMEHTAIBHBIX JKUBOTHBIX, KOTOPHIM BBOAWIN MeTamperamun [21]. 3amur-
HeI 3¢ ekt L-xkapHUTHHA MOXKET OBITh CBSI3aH C MPEIOTBPAIICHUEM HAPYIICHHUS
MeTa0O0JIMYECKUX MPOIECCOB, BBI3BAHHBIX MeTaM(eTaMHUHOM U MPUBOAALIUX K Ae(u-
Uty 3Hepruu. Ponp L-KapHWTHMHA B CHUKEHUM TOKCHUYHOCTH, BBI3BIBAEMOM BBEE-
HUEM MeTaMm{(eTaMHHa, MPOJOHKAeT U3y4yaThCsl, UTO JAeT HaJeXKIy Ha BO3MOKHOCTD
€ro UCIOJIb30BaHUs B JICUEHUH psiia 3a001eBaHUI HEPBHOM cUCTEMBI [22].

2. IBOMEPbBI KAPHUTUHA

B opranusme uenoBeka, KUBOTHBIX U Pa3IWYHBIX OMOJIOTMUYECKHX HCTOYHUKAX
npucyTcTByeT L-u30Mep KapHUTHHA, KOTOPBIA M yYacTBYeT B METa0O0IMYECKUX
peakuusax B KadecTBe cyOcTpaTa KapHUTHH3aBUCUMBIX (epmeHToB. braronaps
HAJIMYUIO B CTPYKTYpE ACHMMETPUYECKOrO aToMa yriepoJa, MOJEKYyJIa KapHUTHHA,
1n0J00HO MHOTUM OMOJOTHYECKH aKTUBHBIM BEIIECTBAM, MOXKET CYIIECTBOBATh B JIBYX
n3oMepHbIX popmax: L- u D-crepeonsomepoB. B npupone D-uzomep kapHUTHHA HE
OOHapy’>k€H W MOXXET OBbITh MOJY4YEH TOJIbKO B pe3yJbTaTe XWMHUYECKOIO CHHTE3A.
MHorouucieHHbIe HUCCeI0BaHUs TOKa3aiu, YTo D-KapHUTHH sIBIISeTCS OMOJIOTHYECKH
HEaKTUBHOW (OPMON M HEraTWBHO BJIMSET HA pa3jMYHbIE CTOPOHBI OOMEHA BEIIECTB.
OH HpensATCTBYET OKHUCICHHMIO MXUPHBIX KHCIOT B MHUTOXOHIPHIX M OOpa30BaHUIO
sHeprun [23,24], KOHKYpPEHTHO HWHTHOMPYET aKTHUBHOE YCBOeHHE L-kapHUTHHA
opraHaMu W TKaHsMH [25,26], a Takke BBI3bIBACT HapylieHue OmocuHre3a L-
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kapHuTHHa B mnedeHu [23]. Kak mokazanu cnenuanbHble UCCIEAOBaHUA, npueM D-
KapHUTUHA B TEYEHUE JBYX JHEH MPUBOJIUT K 3HAUUTEIbHOMY CHH)KEHUIO COJICPIKAHMS
L-xapHuTHHA B NEYEeHM, CEPACYHOM M CKEJNETHBIX MbIMIax M noukax [23]. Taxxke
[OKa3aHO, YyTO IpueM D-KapHUTHMHA BBI3BIBAET OCTPYIO HEIOCTATOYHOCTH L-KapHu-
THHA B OpraHU3Me, OCOOEHHO B CEPJI€YHOM U CKEJETHBIX MBIIIIAX, YTO CIIOCOOCTBYET
MUACTEHUU U cepleyHor apuTMuM. [lo3ToMy KOHUENUuMs: UCIOJb30BaHUs MpPENnapaToB
KapHUTHHA B KAYE€CTBE CPEJICTBA METAOOIMYECKON TEPANMUHU OTHOCUTCS K MPUPOJTHOMY
L-u3omepy u B HacTosIILIeM 0030pe pacCMaTpUBAIOTCS CBOMCTBA TOJIbKO L-KapHUTHHA.

3. IOTPEBHOCTDb YEJIOBEKA B L-KAPHUTHUHE
N EI'O HEJOCTATOYHOCTD

Jl71s1 yenoBeka yCTaHOBUTH MUIIEBYIO MOTPEOHOCTh B L-kapHUTHHE (1anee KapHU-
THUH) JOCTAaTOYHO CJIOKHO U B OTJIMYKE OT OOJIIIMHCTBA M3BECTHBIX BUTAMUHOB HE
CYIIECTBYET O(UIIMATBHO YTBEPKIECHHON PEKOMEHIYEMON HOPMBI €ro MOTpeOIeHus.
B Hopme OuocuHTE3 KapHUTHHA W3 MPEIIISCTBEHHUKOB y YEJIOBEKa COCTAaBJISET OT
0,16 o 0,48 mr/kr Beca Tena B aeHb (He Oonee 50 mr). CpeaHee ero KOJUYECTBO B
HOPMHMPOBAHHOM MHILE, COAEPKALIEH MSACHBIE MPOAYKTHI, cocTaBiseT okojo 100-300
Mr. [Ipu o4eHb BHICOKOM COJIEPKAaHUU B IHEBHOM PAIIMOHE MSICHBIX ITPOJIYKTOB MOKHO
MOJYYUuTh 0 | I KapHUTHHA B JCHb. YUHUThIBas €ro (pakTuueckoe coJepKaHUE B
MUIIEBBIX pallMOHAaX M HEKOTOphbIe Apyrue JaHHble, yuyeHble-aueTosorn B CIIIA
MPUIIUIM K 3aKIIOYEHHUIO0, YTO HOpMa MOTPEOICHUsI KapHUTHHA JT0JKHA COCTaBaATh 20
Mmr Ha | kr maccel Tena (1-2 r/nens ms yenoBeka Becom 50 u 100 KT COOTBETCTBEHHO).
[IpuBeneHHbIE HOPMBI, €CTECTBEHHO, HAIOT OPUEHTUPOBOUHOE IIPEACTABICHUE O
HEOOXOJMMBIX TMpeenax MOCTYIUICHUSI KapHUTHHA, 00€CHeuMBAIOIIMX HOPMAJIbHOE
OCYILIECTBJIICHUE HEKOTOPHIX JKU3HEHHBIX MPOILECCOB, U HUMEIOT YCPEIHEHHBIN
xapakrep. OueBHIHO, YTO MOTPEOHOCTh B KAPHUTUHE 3aBUCUT OT BO3pAcTa 4yesioBeKa 1
OMpeNIeNsAeTCSl er0 COMaTUYECKUM cocTosiHueM [27]. B psanme ciydaeB moTpeOHOCTh
OpraHu3Ma B HEM CYIIECTBEHHO BO3PACTAECT U MOXKET JIOCTUTATh 3 T B JICHb (HarpuMmep,
y KEHIIWH B MEepro OEPEMEHHOCTH U KOPMJICHUS, CIIOPTCMEHOB, OOJIBHBIX JHA0ETOM,
y TMAalUEeHTOB C OOJIE3HSIMU cepjlia U modek). Mcmonab3oBaHWe KapHUTHHA B J103aX
60mee 50 MI/KT OOBIYHO OCYIIECTBIISIETCS B TEPAIIMU PA3IMYHbBIX 3a00JIE€BaHUN.

CUMIITOMBI HETOCTATOYHOCTH KapHUTHHA pa3HOOOpa3HBl W Hecnenuduunel. B
HACTOSIIEE BpPEMsI MPUHATO CUUTATh, YTO HEJAOCTATOYHOCTh KApPHUTHHA — 3TO METa-
00JMYEeCKOe COCTOSIHHE, TIPH KOTOPOM €r0 KOHIICHTpAIUs B TUIa3ME U TKAHSIX MEHBIIE
TOTO YPOBHS, KOTOPBII HEOOXOIUM ISl HOPMATBHOTO (PYHKITMOHUPOBAHUS OPTaHU3MA.
buonornyeckuit 3¢pGheKT OT HU3KOTO COJEpKaHMSI KApHUTUHA MOXKET ObITh KIWHU-
YECKM HE3HAYUMBbIM, HO TOJBKO JIO TE€X IOpP MOKa OH HE JIOCTUTHET BEIIMYMHBI MEHEe
10-20% ot HopMmbl. ComepxaHue OOIIero KapHUTHHA B IUTa3Me€ y 370POBBIX JIIOACH
coctapingeT ot 30 10 89 MrMounb/1 (y MmykuuH 59,3+11,9 MxMounb/11, y skeHmuH 51,5+
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11,6 MKMOJIB/1T) 1 MOKET OBITH TOBOJILHO TOYHO OMpeeseHO (epMEHTATUBHBIM METO-
oM [28].

BriepBbie KapHUTHHOBAas HEIOCTATOYHOCTh 4YEJIOBEKa ObUla OOHapyXeHa U
ONHMCaHa B HAy4YHOM JIUTepaType TOIbKO B 1973 r. y 19-neTHell neBylIKU, CTpajaBIIeH
muonatueil. C Tex mop MHOTOYMCIIEHHbIE UCCIEA0BAHMS, TPOBOJUMBIE 3a PyOexKoM, a
B MOCIEJHUE ToAbl Takke W B Poccuu, OJHO3HAYHO NOKAa3bIBAIOT CYILECTBOBAHUE
(dakTHUeCKOW HEJOCTAaTOYHOCTH KAPHUTHHA, KOTOpAsk BbI3bIBAETCS HEMOJHOIECHHBIM
NUTAaHUEM, HapyUIeHMEM ero OHOCHHTE3a WJIM BCACBIBAHUS, BPOXKJICHHBIMU WIH
NpUOOPETEHHBIMU HAPYIICHUSIMU OOMEHa BEILIECTB, 3a00J€BaHUSMU TIEYEHU M MOYEK
[29,30]. [IpuunHON KapHUTUHOBOW HEJOCTATOUHOCTU MOXKET OBITh TaK)KE IMOBBIIICH-
Hasi NOTepsl KAPHUTUHA B PE3yJIbTaTe€ TeMOJUaIN3a, JJIUTEIbHOT0 (PU3NYECKOrO WM
HEPBHO-TICUXUYECKOTO HAIpPSKEHUs, MOOOYHOro JACHCTBUS pa3IUYHBIX JIEKApPCTB.
Hekoropbie 00jbHBIE HE MOTYT B MOJIHOM MEpe CHUHTE3MpPOBATh KAPHUTHUH H3-3a
HapyleHus: PEepMEHTHBIX CUCTEM €ro OMOCHHTE3a BCJEACTBHE I'€HETHUECKHX Jedek-
TOB, CTAPEHHUs OpPraHU3Ma WJIM Pa3JIMYHBIX MATOJOTMYECKUX COCTOSHUMU. M3BEeCTHBI
clly4au, KOrJia I0CTaTOYHOE KOJIMYECTBO KapHUTHUHA UUPKYJIUPYET B KPOBSIHOM pycCIe,
HO HE MOCTYIAET B MBIIICYHbIE TKAHU.

KapuutunoBass Henocratounocts (KH) pasnmensiercs Ha nmepBUYHYIO U BTOPHY-
Hyto. Ilepeuunas KH Hacnegyercss mo ayTOCOMHO-pELIECCUBHOMY THUIy. BeposTHO,
OHa CBsI3aHA C HApPYIIEHHMEM MEXaHW3Ma TPAHCIOPTAa KAPHUTHWHA U3 LUPKYISTOPHOU
CUCTEMbI B KJIETKH TKaHeil W BbI3bIBaeTCA Ne(UUUTOM B IIa3MeHHOW MeMOpaHe Na+-
3aBucuMoro Oenka-tpancnoprepa kapuutuda (0CTN2) [31]. [Ipu sTom mpoucxoaut
BbIJICJICHUEM KapHUTHHA C MOYOM, BBI3BIBAIOIIIEE BHIPAXKEHHOE CHUKEHHUE €r0 YPOBHS B
TkaHsaX. Baytpukinerounas KH ocinabnser BXOoxaAeHHE IIMHHOLIETIOYEUHBIX KUPHBIX
KHCJIOT B MUTOXOHJPHAJIBbHBIA MaTpukc. ClieqoBaTeIbHO, OHU CTAaHOBSITCS HEJOCTYII-
HbI JJIs1 -OKHCIIEHHSI U OOpa30BaHUs SHEPIrUM, a TakkKe ocliadisieTca oOpa3oBaHUE
KETOHOBBIX TeJ (KOTOpblE HCHOJB3YIOTCS Mo3rom). Hapyiena Ttaxke peryisuus
YPOBHSL BHYTpHUMOJIEKYJIsipHOrO cBoOogHOro CoA ¢ Hakomienwem anmi-CoA B
MUTOXOHAPHUSAX. JTO, B CBOIO OYEpE/b, HAPYLIAET PA3JIMYHBIE IIyTH IPOMEKYTOYHOIO
oOMeHa, 111 KoTopbix Tpedyercs CoA.

[Tpun KH napymaercst paboTa Tpex OCHOBHBIX CHUCTEM OpraHU3Ma:

1. cepleYHON MBI, TOBPEXKACHUE KOTOPOW MPUBOANUT K KapIUOMHONATHH
(HecoMHEeHHO, HauboJee 001Ias hopma onrcaHus 00JIE3HN),

2. UEHTPAIIbHON HEPBHOM CHCTEMBI, HAPYIIEHUE KOTOPOW MPUBOAUT K DHIIE-
(anonatuy, BBHI3BAHHON HENOCTATOYHBIM OOpa30BaHHEM KETOHOBBIX TEll
(TMIIOKETO3HAs TMIOTIINKEMHUS),

3. CKEJIETHBIX MBIIII, MOBPEKIECHUE KOTOPHIX NIPUBOJAUT K MHUOMNATHH.
OOBIYHO B KJIMHMKE BBIJEIISAIOT MBIILIEYHYIO U cUcTeMHY10 ¢popmbl KH.

Meiueynas KH (orpannyeHHas MbIIIIIAMH) XapaKTEPU3yETCsl CHUKEHUEM YPOBHS
KapHUTUHA B MBIIIIAX U OOBIYHO HOPMaJIbHBIM YPOBHEM B IuIa3Mme. [laHHbIE uccieno-
BaHWW YyKa3bIBAIOT, YTO NPUYMHOM 3TOro sBIsETCA AEPEKT B MBIIIEYHOM Kap-
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HUTUHOBOM IIEPEHOCUYUKE, YTO KIMHUYECKU XapPaKTEPU3YECTCS MEIJICHHO IIPOrpPeCcCH-
pyromieil MpIllieyHOM c1aboCThIO, TUITIOTOHUEW WM aTOHUEW, arpodued. Ha mo3anux
CTaJusX Pa3BUBAETCA CepleyHas HETOCTaTOYHOCTh [32].

Cucremnas KH xapakTepusyeTcsi CHM)KEHHEM YPOBHSI KapHUTHHA B IJIa3Me U
TKaHaX. HapyllleH TpaHCOPT KapHUTHHA B CKEJIETHBIE MBIIIIBI, & BO3MOXXHO U B
CEPJCUHYIO MBIIIITY, (PUOpOOIACTEI U MOYCUHBIE KAHAJBIIBI, YTO KIMHUYECKHA IPOSIB-
JSIeTCS TSOKENION TUIOTIMKeMHEH, MeYeHOUHON 3HIedaronaTuei 1mo TUIy CHHApPOMA
Peiie, Tsxenol kap-auomuonaruei [33].

Bropuunass KH moxeT ObITh BpOXKIEHHON M MPUOOPETEHHOM, HO B 000UX CIy-
Jasx OHa XapaKTEePU3YyeTCs CHIDKCHHEM OMOJOCTYMHOCTH CBOOOIHOTO KapHUTHHA.
Bpoxnennas KH BbI3bIBaeTcs pa3iudHbBIMU  META0OJIMYECKUMHU  3a00JIEBAHUSIMHU
(HampuMep HapyUIEHUEM OKHUCJIEHUSI UPHBIX KHUCIOT WM PpaCIICIJICHHEM aMHUHO-
KHUCJIOT, BBI3bIBAIOLIMX OPTraHUYECKUE aluaypuu). B 3TOM ciydyae CHUKEHHUE YPOBHS
KapHUTHHA MOKET OBITh BTOPHUYHBIM I10 OTHOIIECHHIO K OOpa30BaHUIO AIMIIKAPHUTH-
HOBBIX aJIyKTOB WU HWHTHOMPOBAHUIO KAPHUTHMHOBOTO TPAHCIOPTa B IMOYCHYHBIX
KaHaJIblaX allMIKapHUTHHAMU [34].

[Ipu HapylIEHUSX OKUCIEHUS KUPHBIX KUCIOT MPOUCXOJUT YPE3MEPHOE HAKOII-
JICHUE KUPOB B MBIIIIAX, CEPLE U IEYCHU C KapIMaJIbHOW UJIM CKEJIETHOW MUOMATUEN
u renaroMeranueit. Ilpu opranmueckoi anuaypuu (MpONHMOHOBAS, METUIMAIOHOBAS,
M30BAJICpUAHOBAs) BO3MOXHO HAKOIUICHHE aluiI-nmpou3BoAHbIX CoA  BHYTpH
MUTOXOHJIPUMA, YTO KIMHHYECKH BBIPAKACTCS MBIIMIEUHON CIabOCThIO, JTUCKOOPIH-
HalMeH, 3aMeIJICHHEM pocTa. [[TMHHOLIENOYEYHbIE allMJIKAPHUTUHBI SIBJISIIOTCS, KaK U
anuia-CoA, TOKCHYHBIMUA COSIMHEHHUSIMU U MOTYT OKa3bIBaTh apUTMOTEHHBIN A PeKT,
BBI3BIBAIONIMI BHE3AITHYIO OCTAHOBKY CEpAIA.

OHuedanonaTusi MOKeT ObITh BhI3BaHA CHIDKEHHEM JIOCTYITHOCTH KETOHOBBIX Tell,
CBs3aHHOU C runoriukeMuen. CrienyeT OTMETUTh AS(PUIUT KapHUTHUHA Yy JIeTeH paH-
HEro Bo3pacTta, 0COOCHHO y HEJOHOIICHHBIX AeTel. JleTn panHero Bo3pacra o0ianaoT
HEJ0CTATOYHON CIOCOOHOCTHIO HAKAIJIMBATh KAPHUTHH M OTHOCUTEIHHO HEPa3BUTOM
CUCTEMOM ero OMOCHHTE3a M, B TO K€ BpEMS, B 3TOM BO3PACTE KUPHI SBISIOTCS TJaB-
HBIM MCTOYHUKOM SHEPTUU JJISi CEPACUHON M CKEJIETHBIX MBI (B KEHCKOM MOJOKE
10 40% o0mieil kanopuiiHOCTH MPUXOJUTCS Ha KUPBI). B 3TOM ciyyae KapHUTHH
abcomoTHO HeoOxoauM. [loaTomy AeTH B 3HAUUTENHHON CTENEHU 3aBUCAT OT HK30TEH-
HOTO CHA0XKEHMSI KAPHUTUHOM U JUIsl JOCTUKEHUSI HOPMAJIBHOTO YPOBHS B IJIa3ME OHU
JIOJKHBI TIOJTY4aTh € MUIIEH OTHOCUTEIBHO OOJBIIIOE €ro KOaudecTBo [35].

B ocHoBe mnpuoOperenHor BtopuuHod KH nexur menslii psxg  NpUYUH:
3a00JIeBaHUS TIOYEK WJIM TIEYEHH, B KOTOPBIX OCYIIECTBIISIETCS OMOCUHTE3 KAPHUTHHA,
NOBBIIIEHHOE €0 BBIBEICHHE MPH FeMOJUaIn3e, MPUEME HEKOTOPBIX JIEKAPCTB, MPHU
MeTab0aU3Me KOTOPhIX 00pa3ylOTCsl OPraHMYeCcKHe KUCIOThI, HEAOCTATOYHOE TOCTYII-
JIEHHWE C MUIIeH KapHUTHHA WM aMUHOKHCIOT, HEOOXOIUMBIX JJisi ero oOpa3oBaHUs
(mapeHTepanbHOE WJIM BEreTapuaHCKOE MHUTAHKE), MOBBIIMICHHBIA pacxo]l KapHUTHHA
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(ctpecc, ¢usnueckue Harpy3ku, 0epeMEeHHOCTb, UIIIEMUYECKHE MOPaKeHHs], TpaBMa U
T.1.).

[{esblid psiT IEKAPCTB IO CBOECU XMMHUYECKOU MPUPOJIE SBIISIOTCA OPraHUYECKUMHU
KUCIIOTaMH WJIM MX TPOU3BOJHBIMU M YIAISIOTCS M3 opraHuzMa B ¢opme 3(hupoB
KapHUTHHA. OTMEYEHO, UYTO IJIUTEIbHBIA MPHUEM IPENapaToOB BaJbIIPOEBON KUCIOTHI,
MUBAJIOWIICOACPKAIINX U aHTPAIIUKIMHOBBIX aHTUOMOTHKOB, Cyb(haauazuna, uoymnpo-
deHa u psana Ipyrux JeKapcTB MPUBOAUT K 3HAUUTEIILHOMY CHUXEHUIO COJEPIKaHUS
KapHUTHHA B TJIa3M€ KPOBU U MOXKET BBI3BIBATH MPHOOPETEHHBIN TUIT BTopuyHOil KH.

4. KIMHUYECKOE UCITOJb30OBAHHUE
KAPHUTHUHA

MeTtabonudeckass pojib KapHUTHHA OblIa pacmudpoBaHa B TECYCHHE IMMOCICIHUX
30 net, mpuueM 3HAYUTENIbHAS YacTh HAIIMX 3HAHUN O ero OMOXMMHYECKHX OCOOCH-
HOCTSIX M TepareBTUYECKONW d(DPEKTUBHOCTH TOJIydeHA M3 KIIMHUYECKUX HAOIIOACHUN
3a MalMeHTaMH, CTPAJAIONIUMU OT KAPHUTUHOBON HEAOCTATOYHOCTH WJIU PAa3IMYHBIX
MUTOXOHAPUATBHBIX MaTtonoruii. OcHoBHAs (QYHKIMS KapHUTHHA — DHEpreTHYecKasi.
[TosToMy mpu CHUKEHHH €ro OHOJOCTYHMHOCTH WM OCIaOJieHUH aKTUBHOCTH
KapHUTHH3aBUCUMBIX TpaHchepa3 HapyIIaeTcs MPOIEcC OKUCICHUS KUPHBIX KHUCIIOT,
4TO, WCXONS W3 KJIMHUYECKOW TOYKH 3PCHHS, NMPHUBOJUT B HamOoOliee CEPbe3HBIX
CJIydasiX K OMACHBIM JIJIs )KU3HU HAPYIICHUSM B CKEJICTHBIX U CEPACYHOMN MBIIIIAX.

Jleuenne nepBuuyHoM u BrOopuuHOM KH ponroe BpeMsi ocTaBalioch CEpbe3HOU
npoOJIeMoi, TJIaBHBIM 00pa30M B CBSI3M C TPYAHOCTHIO AuarHoctrku KH u Hapymenuit
MeTabonu3ma KapHuThHa. OJHAKO B MOCIEAHHE TOJbI B 3TOM acleKTe HaMETHIICS
3aMETHBIN MPOIrpecc U CErOfHsl aJeKBaTHAasl IMArHOCTUKA U JOCTATOYHBIN KIMHUYEC-
KU OMBIT JICYEHUsI MalMeHToB ¢ pasnuuHbiMu Tunamu KH nospossitor addekTuBHO
BBIBOJIUTh W3 MATO(PU3HOJOTHUYECKUX COCTOSIHUM, CBS3aHHBIX C Je(PUITUTOM KapHU-
THHA.

Kak yxe ormeuanoce, mnepsuuHas KH BeI3biBaeTcs MyTanuend B TeHE
kapautuHOBOro Tpancnoprepa OCTN2 [31,36]. [Taronorust TpaHcmopTa KapHUTHHA
MPUBOJUT K BBHIOPOCY €r0 B MOYY U CHIDKEHUIO €TI0 BHYTPHUKJIETOYHOTO HAKOILJICHUSI.
HavanpHble CUMIITOMBI TOSBIISIFOTCS B Bo3pacTe oT 1 Mecsana no 7 ner. KiimHnueckue
NPOSBIICHUST JIOBOJIBHO pa3HooOpa3Hbl. K cokaneHuio, MepBbIM MPOSBICHUEM
OoeccuMnTOMHOrO TeueHust Oonie3Hu mnpu nepBuuHoit KH mosker ObITh BHe3amHas
cmepTh [37]. st nereii paHHero Bo3pacTa TUIIMYHO HAJIMYKE OCTPOM sHIEedanonaTuu,
COTIPOBOK/JIAIOIIEHCS TUIOKETO3HBIMU TUIIOTJIMKEMUYECKUMU 3nu3oaamMu. Eciou He
NPUHUMATh KapHUTHH, TO MOTYT MOCJIEI0BATh MOBTOPSAIOIIMECS MPUCTYIIbI dHIIE(aio-
natuu. Y OonbHbIx ¢ nepBuuHoil KH pasBuBaeTcs mporpeccupyomas KapAauOMHUO-
naTusi, Kotopas OOBIYHO MPUCYTCTBYEeT B Oosee mno3zaHeM Bo3pacte. CepaedHas
GyHKUMA HE pearupyeT Ha MHOTPOIIbI WU JUYPETUKH, TOTJAa KaK MPUMEHEHUE KapHU-
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THUHA BEJIET K BhIpa)KEHHOMY KiIuHHUYeckoMmy 3¢ ¢dekry. Eme onaum nposisnennem KH
ABJISIOTCS. CTA00CTh M aTpo@usl MBI, KOTOPbIE MOTYT COMPOBOXKIATHCS CEPACHHOM
HEJIOCTATOYHOCTHIO WJIM IPHUCYTCTBOBATh camMocTosTenbHo. Ileppuunas KH moxer
BBI3bIBATH HAPYLICHUE KEITYJOYHO-KUIIEYHOW MOTOPUKH C MOBTOPSIOIIMMUCS IPUCTY-
namu 0oiH B Kelyake U auapeei. Jpyrumu nposiBaeHUus MU O0N€3HU SIBISIOTCS TUIIO-
XpoMHasi aHeMuss W noBTopswomuecs uHpekuuu. Ilpu nepsuunoir KH moxer
HAOJII0IaThCS TAKKE PE3KOE CHUKEHUE YPOBHSA KapHUTHHA B MBIIILAX [IPU HOpMaJb-
HOM €ro cojep:kaHuu B cbiBopoTke. Cummnrombl MmblmeyHoit KH naOmropatorcs B
IIEPBBIC T'OABI KU3HU, HO OHM MOTYT IOSIBUTHCS W IO3JHEE B TEUEHHWE BTOPOW HIIU
TpeTbeil JeKajpl. boNbHBIE MOrYT OILIYIIATh MBIMIEYHYIO CIA00CTh pPa3IMYHOIN cTe-
MIEHU, HENEPEHOCUMOCTh (PU3MUECKUX HArpy30K HJIM MUAITHIO.

Bropnunas KH BcTpewaeTcs HOCTaTOYHO 4YacTO M €€ NPUYMHBL, Kak YkKe
oTMeuanoch, 0onee MHOrooOpa3Hbl. OHa HAOIIOJAETCS MPU HEKOTOPHIX T€HETHYECKU
JETEPMUHUPOBAHHBIX HAPYIICHUSIX OOMEHa BEUIECTB, B TOM YHCJIE OPraHUYECKUX allu-
JNEMUAX, IMATOJOTHH TPAHCIIOPTA U OKHUCIICHHS KUPHBIX KUCIIOT, @ TAK)KE aMUHOKHUCIIOT
C pa3BeTBIECHHOM 1enblo [38]. B 3THX ciydasx HA3KHUIM ypOBEHb KAPHUTHUHA B KPOBU U
TKaHSIX OOYCIIOBJEH 3TepupHrKanueil 3HAaUUTEIbHON YacTH 3aracoB KapHUTHHA, YTO
CHIDKAeT HaKOIUIGHHE creun(uyeckux Mpou3BOAHBIX anuia-CoA, BBI3BIBAIONINX
(dbepMeHTaTUBHBIN Ae(EKT.

[TepeHoc HemeTabOIM3UPYEMOTO allUIILHOTO ocTaTka OT COA K KapHUTHHY UMEEeT
2 rIaBHBIX IPEUMYLIECTBA:

1. CoASH craHOBHUTCS JOCTYHHBIM JUISl JPYTUX HEOOXOIUMBIX OKHCIIH-
TEJBLHBIX META0OJNUYECKUX MPOIIECCOB;

2. npousBoaHbie ai-CoA OoJblIel YacThI0 COCPENOTOUYEHBI BHYTPU MUTO-
XOHJIPUAIBHOTO MAaTPUKCa U HE CIIOCOOHBI MPOHUKATH Yepe3 MEeMOpPaHbI, B
TO BpeMs Kak 3(pUpbl KapHUTHHA HE TOJILKO MOTYT BBIXOJUTH W3 MUTO-
XOHJIPUM, HO TaKX€ BBIBOAATCS B KPOBSIHOM MOTOK M, B KOHEYHOM CYETE,
AKCKPETUPYIOTCS B MOUY.

[ToBbIlIeHHOE CONEpKaHHUE CHEIU(PUISCKUX AIMIIKAPHUTUHOB B IUIa3Me WIIU
MOYE MOXET OBITh XapaKTepHbIM JIMATHOCTUYECKUM MApPKEPOM JMJIsi HEKOTOPBIX
HAaCIIEJICTBEHHBIX 3a00J€BaHMI OOMEHa BEIIECTB, HApUMEP M30BAJIEPUAHOBOW WIIU
MPONMOHOBOM anuaeMuu. Takol aHanu3 JOJDKEH CTaTh CTAHJIAPTHBIM B KIIMHUYECKOU
IpPaKTHKE.

[Ipu3Haku mprOOPETEHHOrO0 BTOPUYHOIO KAPHUTHMHOBOIO JePUIMTA CXOAHBI C
MeTa00INYECKUMH U3MEHEHUSAMU, OMMCAHHBIMU JIJIs1 IEPBUYHBIX KAPHUTUH3aBUCUMBIX
nedektoB. Paznmuunbie mpnobpeTeHHbIe 3a00JEBaHNS WU HEOJArONMPUSATHBIC YCIOBUS
MOTYT COINpPOBOXJIAThCSl HAPYIICHHSIMU ToOMeocTa3a KapHuthHa. Lluppo3 mneueHu,
renaTuT, XpOHUYECKasl MOoYe4Hasi HeJOCTaTOYHOCTh, IMETa C HU3KUM COJepKaHUuEM
KapHUTUHA (HAIpUMEP MOJIOYHO-SIMYHO-BET€TaApUAHCKasA JIMETa), CUHAPOM IMOHUKEH-
HOTO BCachIBaHHUs, HEJOHOUIEHHOCTh IUI0Aa MOTYT BbI3BaTh BTopuuHyto KH [39, 40].
[ToBbIlIEHHOE BBIBEJICHHE KapHUTHMHA C MOYOW M CHUYKEHHE €r0 YPOBHSA B TKaHAX
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HaOMroaeTes MpY MOYEUHOM TyOyJIsipHOM arujo3e, cuaapome dankonu [28, 40], a
TaKXK€ B YCJIOBHSX IOBBIIIEHHOTO KaTa0oiM3Ma, MPUCYTCTBYIOMIETO y OOJIBHBIX C
TSDKENBIMU 3200JI€BaHUSIMU.

Oco0o cnenyer oTmeTuTh BTOpUUHY0 KH y OO0nbHBIX, HaxoAsIIUXCS Ha
JOJITOBPEMEHHOM (TIEPUOANYECKOM) TeMOIMAIIN3€e, TTOCKOJIbKY MPU JAUAIM3e KapHUTUH
U OOJIBIIMHCTBO €r0 MPEIIIECTBEHHUKOB YNAJSIOTCd M3 KPOBEHOCHOW cuctembl. Ha-
PYIICHHBI CHHTE3 KapHUTHHA B TOYKax Takxke crocoOcTByer mnosiBieHuto KH y
MAlMEHTOB C TOYEYHON HEJIOCTaTOYHOCTBhIO, HAXONdIMXcs Ha auanuze. B psne
UCCJIeIOBaHUN OBLIO BBISABICHO, YTO Y TAaKUX MAIMEHTOB MOXET ObITh HOPMAJIbHBIM
YPOBEHb KapHHUTHHA B IJIa3M€, HO MPH ITOM BCErJa UMEETCS 3aMETHBIM NepuIuT B
MBIIIIaX, KOTOPBIA MPOSIBIASETCS MBIIICYHBIMU CIIa3MaMH, CyJ0pOTaMu, acTeHHUEH. Y
HEKOTOPBIX TMAI[MEHTOB pa3BUBACTCS KapAMOMHOMNATHS (BILUIOTH JO CEPACUHOMN
HEJIOCTATOYHOCTH), YaCTO OTMEUAETCSl TaKKe JUMONPOTEHMHEMHUS W THUIEPTPUTIIU-
uepugemus. JledeHue KapHUTUHOM B OOJBIIMHCTBE CIy4aeB MNPUBOAUT K KIUHU-
YECKOMY U OMOXMMHUUYECKOMY YIJIYUIICHHUIO, a TaK)K€ K BOCCTAHOBJICHUIO HOPMaJIbHOM
KOHIICHTPALIMM Pa3W4yHbIX (Gpakiuil KapHUTMHA B TKaHU W KpoBU. B psge wuc-
cilieloBaHUM ObUIO MOKAa3aHO, 4YTO MEpOpalbHBIM MpUEM KapHUTHMHA 3HAYUTEIHHO
NOBBIIIAET MOKa3zarenau remarokputa (¢ 25,5 no 37,3%), yBenIu4MBaeT KOJIUYECTBO
SPUTPOLIUTOB M KOHIIEHTPALMIO reMorioOuHa. [IpumeHeHne KapHUTHHA MO3BOJISET
3HAUYUTENIbHO CHU3UTH (Oosiee yeM Ha 30%) KOJIMYECTBO 3PUTPOINOITHHA, TPUHUMAE-
MOTO JJisl MOJJEPKaHUSI YPOBHSI F€MAaTOKpHUTA B TEpallud aHEMUHU, BO3ZHUKAIOLIEH Yy
O0onpHBIX Ha ¢oHe remommanusa [41]. dapmakoiorudyeckas KOPPEKIUs KapHUTHHOM
CHIDKAET PUCK HApyIICHHs] QYHKIIUNA CEepAeUYHO-COCYAUCTON CHUCTEMBI, KOTOPOE YacTO
HaO0JII0/1aeTcd y TAIMEHTOB C XPOHUYECKUM TeMoauanu3oM. B HacTosiee Bpems npu
XPOHHYECKOM M OCTPOM IreMOJIMain3e PEeKOMEHAYETCsl Ha3HaUeHHe KapHUTUHA (Tociie
NpoLeAypbl BHYTPUBEHHO BBOJIWUTCS OT 2 A0 4 T), YTO 3HAYUTEIBHO YIy4ylIaeT
Ka4yeCTBO YKU3HM IaruenTa [42].

JlebuuT KapHUTHHA B TKAHSIX BO MHOTHX CJIydasx MOXET OBITh CBSI3aH C
HapyIIeHUEM MUTaHUs, TOCKOJbKY €ro YpOBEHb B OpPraHU3ME 3aBUCUT HE CTOJIBKO OT
HHJOT€HHOT'O CUHTE3a, CKOJIBKO OT MOCTYIUICHUS C MUIIEH KapHUTUHA U1 aMUHOKHUCIIOT-
HBIX TPEIIISCTBEHHUKOB €ro OMOCHHTE3a, a TaKKe HEKOTOPBIX BHUTAMHUHOB. TOJIBKO
okosio 10% oOmielt moTpeOHOCTH B KapHUTHUHE YAOBIETBOPSIETCS 3a CUYET COOCTBEH-
HOTO CHHTe3a B opranusme. [Ipum sTom s oOpa3oBaHusl TOJNBKO | TI' KapHUTHHA
HeoOxoauMo okojo 30 r Oelka B Ka4ecTBE HMCTOYHUKA JIByX HE3aMEHHMBIX aMHHO-
KHCJIOT — JIM3MHA M METHOHHMHA. Eciin nuera BKIIOYAEeT B ceOs CIMIIKOM MaJjble KO-
JUYECTBA KapHUTHUHA W O€JIKa, TO MPU BBICOKOM YPOBHE JHEPreTUYECKHUX IMOTPEO-
HOCTEH TPOMCXOJIUT HapyIICHHWE a30TUCTOro OanaHca. [lpuymHamMu HapyiieHuUs
MOCTYTUICHUS! KapHUTHHA B OPTaHU3M MOTYT OBITh MOHIKEHHOE MHUTaHue (TOJ0M),
CUHJPOM HapYIIEHHOTO BcachiBaHUs (ManbaOcopOums), 3a00jeBaHUs KHUIICUHHKA,
MPUBOAIIME K HAPYIICHUIO BCACHIBAHUS, TAPEHTEPAIHHOE MUTAHUE U MCKYCCTBEHHOE
BCKapMJIMBaHue (Y HOBOpPOKAeHHBIX). HexkoTopbie 6osie3HHU, cTpecchl, 0EpeMEHHOCTh U
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KOpPMJICHHE TPYJbl0, HWHTEHCUBHBIE (PU3NUYECKHE HArpy3kd MOTYT 3HAYUTEIbHO
HNOBBICUTh MOTPEOHOCTh B KAPHUTUHE U TPEOYIOT AOMOIHUTEIBHOIO €ro MOCTYIICHUS
3a CUET MUTAHWs WM NOTpeOJIeHHs] KapHUTUHCOAEpKAIIKUX npenapaTos. Hapymienue
NOCTYIUUICHUS] KADHUTHHA C MHUILEH, OCOOEHHO Y HOBOPOXKACHHBIX U JAeTel 10 3 JeT, y
KOTOPbIX MHTEHCHUBHOCTh OMOCHHTE3a cocTaBisieT Juib 12% oT OmocuHTE3a B3poC-
JIBIX, MOXKET MPUBECTHU K ero Aepuuuty. HegoHoeHHble HOBOPOKIEHHbBIE UMEIOT J0-
NOJIHUTENbHBIA puck pa3BuTus KH, mockonbky y HUX ocnablieH mpoliecc peadbcopOouu
KApPHUTHHA Ha YPOBHE NPOKCUMAJbHBIX PEHANBHBIX TyOyJ, a OMOCHHTE3 KapHUTHHA
PE3KO OrpaHHYEH B CBSI3U C HEOOJbIIONW MbIIIEYHONW Maccol. PasBurtue "dyHkumo-
HanbHOU" KH B OoTIenbHbIE IEPUOIBI KU3HU SIBUIOCH MATON€HETUYECKUM OCHOBAaHUEM
Ha3HAYEHUS KapHUTHHA.

[Tokazan Bbicokuit aHabonuueckuit 3Ppdexkr y 20%-ro BOAHOTO pacTBOpa
kapHutuHa ("Kapuusns") npu ero nepopainbHOM npuMeHeHuu. B ogHOoM u3 uccneno-
BaHUM, N0/ HaOMIOJEHUEM HAaXOJWINCh HEOHOIIECHHBIE IETH, B TOM YHCIIE C MacCou
Tena npu poxaeHun MeHee 1500 r, y KOTOpBIX OTMEYalOCh CHUXEHUE YPOBHS
KapHUTUHA. Y [eTed, NPUHUMAaBIIMX YyKa3aHHbIA Mpenapar, MOBBICWICA AalllleTuT,
MIPOUCXO/IUJIA €KEeMecSIUHas MpuOaBKa Beca M YBEIMYEHHsI POCTa, IpUYeM Haubosee
BBIPQXKEHHON OHa Obula y naerel ¢ Maccoil Tena mpu poxaeHuu menHee 1000 r.
OTMe4YeHO NOBBIIIEHUE JABUIATEIBHON AKTUBHOCTH M YJYUYIIEHUE pPEaKIUMU 3axBaTa
npeaMeToB. KpoMe Toro, 10CTaTOYHBIM ypOBEHb KapHUTHHA OKa3bIBAJ MOJAECPKKY B
TIOJTHOIICHHOM Pa3BUTUM JIETKUX [43].

B npyrom uccrnenoBanuu, NpoBEJEHHOM Takke B Poccuu, ObUIO OTMEUYEHO, YTO
"Kapuauaip" ciocoOcTByeT mpubaBke Beca U y JI€Teil JOHOIIEHHBIX, HO POJAUBIIUXCS C
Masoi Maccoil tena (meree 2500 r). Ilpum 3TOM Takke moBbIIANCS KOI(PPUIUEHT
YCBOEHUS O€JIKa U yBEIMUYMUBAJICA YPOBEHb Oelika CHIBOPOTKH KpoBHU. Ha doHe seuenus
HU y OJHOro peOeHKa HE pa3BWIACh PAaHHSS aHEMHs U MOBBICWIICS YPOBEHb I'€MOIJIO-
OunHa [44]. DT HaHHBIE CBUIETENBCTBYIOT O OOJIBIIMX BO3MOKHOCTSAX KapHUTHHA B
KOPPEKLUU COCTOSHUS HEJOHOLIEHHBIX AETEH M LEIeCOO0Pa3HOCTH €ro Ha3HAYCHUS
BCEM JIETSIM B IIEPBBIE MECALIBI )KU3HU.

Bropuunas KH oOHapyxuBaeTcsi y OOJIbHBIX MpU JUIMTEIBHON Tepanuu
pa3IUYHBIMU IpernapaTaMu, METa00IU3M KOTOPBIX MPUBOIUT K 00pa30BAHHUIO OpPraHu-
yeckux KucaoT. KilmHuueckue uccineqoBaHus NOKa3aiu, 4To y OOJIbHBIX, IPUHUMALO-
IIMX BaJIBIIPOATHI, OTMEYAETCS 3HAYUTEIbHOE CHU)KEHHE COZIEpP’KaHUsA CBOOOIHOTO U
o0lIero KapHUTWMHA B IIa3Me€, MO CPAaBHEHHUIO C TPYHNOW OOJIbHBIX, IMOIyYarolUIUuX
Ipyrue MpPOTHUBOCYJIOPOXKHBIE Ipenaparbl. JTO CBSI3aHO, B IEPBYIO OYEpEIb, UTO
oOpasyercst Banbnpous-CoA, BbI3bIBAIOLIUMN CEKBecTUpoBaHUE cBOOoaHoro CoA wu
HaKOIUIEHUE CcooTBeTcTBYyromero anuia-CoA, a KapHHUTHH, BBICTyNasg B KadecTBE
MOJIyJIITOpa, BBIBOJUTCS C MOuYoil B ¢opMe BajmbnpomykapHuTHHA. ONHCaHO TaKxke
npsiMoe HMHruOMpoBaHHE (EPMEHTOB OKHCICHHUS >KUPHBIX KHUCIOT METabOoIuTaMH
BAJIBIIPOEBOM KUCJIOTHL. KpoMe TOro, ormMedeHa KOppesius MEXAY KOHLEHTpauueu
BaJIbIIPOEBOM KHCIOTHl U CTEMEHBIO TurnepamMMoHHeMuu. Takum oOpa3zom, Tepanus

16



Bumamunonooobnvle coeounenus L-kapuumun u ayemun-L-kapHumum:
om OUOXUMUYECKUX UCCTIe008AHULL K MEOUYUHCKOMY NPUMEHEHUIO

BaJIbIIPOATaMU BBI3BIBAET CEpbE3HbIE MOOOUHBbIE AP(PEKTHI, CPEIU KOTOPHIX PAa3BUTHE
cuHapoma Pelie, rurnepaMMOHHEMUS, TOKCUYECKOE MOPAKEHUE TTEUEHH, TAHKPEATUTHI
[45,46]. 1IlpueM KapHUTMHA NPUBOJWAT HE TOJIBKO K HOPMAJIM3ALMHA €T0 YPOBHS B
Iia3Me KpOBM, HO TaKKe M K HOpPMajau3aluu BHYTpUKJIeTOYHOro myja CoA,
CHWKEHHUIO COJIEPKAHUs aMMHAaKa U YJIYYUIEHUIO KIMHUYECKOW KAPTHUHBI OCHOBHOTO
3a0onieBanus. Kpome Toro, uccienoBaHus IOKa3ad, YTO Tepamnusi KapHUTHHOM
YMEHBIIIAET HETaTUBHOE JIEUCTBUE BaJbIIPOEBOM KHUCIIOTHl HA UHTEJJIEKT U BOCIIPUHM-
YUBOCTh K 00yuyeHuto. [Ipy 3TOM KapHUTHH HE CHM)KAE€T KOHLUEHTPALIMIO BaJIbIIPOEBOM
KHUCJIOThl B IUJIa3M€ M €€ KIMHWYecKuil 3¢ (deKT, a COrlacHO HEKOTOPBIM HCCIEN0-
BAHMAM JaXe YJIy4yIlaeT €€ KOHTPOJIMPYIOLIEE NEUCTBUE B OTHOLICHUW DIIUJIENTH-
YECKUX MPUITIAJIKOB.

Jpyrum OOJbIIMM KJIACCOM JIEKApCTB, HMCIIOJIb30BAaHUE KOTOPBIX MPHUBOAUT K
NOSIBJICHUIO B MOYE OOJIbHBIX M30bITKA AlIMJIKAPHUTUHA M CHUKEHUIO KOHUEHTPALMU
KApHUTHHA B I1a3Me U Mplmnax a0 10% oT HOpMBI, SBIIAIOTCA NUBAIOUIICOAEPKALIUE
aHTUOMOTUKH. [loHM)KEeHrEe YPOBHS KApHUTUHA ObLIO TaK)KE€ OTMEUYEHO U 'y MallMeHTOB,
OPUHUMABUIMX AHTPALMKIMHOBBIE aHTHUOMOTHKH, Cynb(paauazuH, UOynpodeH u psa
npyrux JiekapctB. [loaTomy B ciayyasx JUIMTENBHBIX KYypCOB JICUEHMs BBIIICYKa3aH-
HbIMU JIEKApCTBaMHU 11€71ecO00pa3HO Ha3HAYCHHE AaJIeKBATHOW MPO(UIaKTUYECKON
no3bl kapHuTHHA (00buHO 10-50 mr/kr B genb) [47]. Onucan ciyyail pe3Koro
CHIDKCHUS YPOBHS KapHUTHHA Yy 72-JIETHEr0 MAIMEHTa, CTPAJAIOLIECTO SMUJIECIICHEH.
[TockonbKy y GOJIBHOTO OBLIO BBHISBIEHO WH(DHUIIMPOBAHWE MOYEBOTO TPaKTa, TO €My
KpoOMe BajblipoaTa JaBajii MUBMEUWUIMH. YUepe3 HECKOJIbKO AHEH mociie mpuema
aHTUOMOTHKA y OOJIBHOTO pa3BWIach THIIEpaMMOHUEMUYECKas »dHIedamonarus,
BbI3BaHHAs TEM, 4TO 00a Mpemnapara CHIKaIu KOHIIEHTPAINI0 KAPHUTHHA B CHIBOPOTKE
KpoBHu [48].

Hekotopeie nekapctBa, mnpuMmensemble mna Jedenus CIIW/la, wanpumep
3UJIOBYJIMH, MOTYT BBI3bIBaTh Y OOJIbHBIX OTPUIIATENIbHBIC SBJICHUS, BKJIIOUYAs JTaKTaTa-
1103 [49]. BrionHe BEpOSTHO, UTO MBIIIIEYHAs] MUTOXOHApUAIbHAS HEJIOCTaTOYHOCTb,
HaOnroaeMasi Mocjae MpueMa 3HAO0BYJMHA, MPOUCXOAUT B PE3yIbTaTe€ CHIKEHUS
COJICpKAHUSI MBIIIEYHOTO KAapHUTHMHA M BBI3bIBACT IOHWKEHHE €ro YCBOCHHUS B
MbIIax. B 3Tom ciiyyae nmokasaHo HCIOJIb30BAHUE KaPHUTHHA.

KpoMe ykazaHHBIX BBIIIE OPUMEPOB MPSIMOM CBSA3U MEKIY KAPHUTUHOM U MHUTO-
XOHJIPUATIBHBIMUA 3a00JIEBaHUSIMU, TMO-BUIUMOMY JJIsi OOJBIIMHCTBA 3THX OoJie3HEH
XapaKTepeH OTHOCHUTENIbHBIN AE(UIINT KAPHUTUHA, YTO 3HAYUTEIIBHO OCIIOKHSET Teue-
HUE W TPOTHO3 OCHOBHBIX 3a00JIeBaHMI W TPEOyeT BO MHOTHX CIIy4asX KOPPEKIIHH
Metabonu3Ma kapHuTuHa. Hampumep, 000l nedekT AbIXaTeabHON IeNU CHUMXKAET
JIOCTYITHOCTh OKUCJIEHHBIX KOQEPMEHTOB, B PE3yJIbTaTE YEro YMEHbIIAETCSI CKOPOCTh
OKHUCJICHHS 1 HAOTI0JaeTCsl HAKOTUICHUE TIPOMEXYTOYHBIX MPOAYKTOB oOMeHa. B aTux
YCJIOBUSIX 3HAUMTENIbHAs 4acTh CBOOOJHOTO KapHUTHMHA MpEBpAIlaeTCs B allMIIKap-
HUTHHBI, U HE y4acTBYeT B Iporuecce oOpazoBanus anetuin-CoA. C apyroil CTOpOHBI,
CHIDKEHHE CKOpPOCTU [-okucieHusi npuBoauT k Hakoruienuto [IIACoA wu, crueno-
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BaTEJIbHO, COOTBETCTBYIOUIMX A3(PHUPOB KapHUTHHA. {7 TaKMX MHTOXOHIpPHUATBHBIX
Oonesneit kak cunapom Kepnca-Ceiipa, mporpeccupytomiast o(TaibMOIUIEIus U Jp.
YCTaHOBJICH OTHOCUTEIbHBIN 1e(UIIUT KAapHUTHHA — TIOBHIIICHHAs IOTPEOHOCTh B HEM
CBsI3aHa UMEHHO C TSDKEJIBIMU PAacCTPONCTBAMH SJIEKTPOHHOTO TPAHCIIOPTA M OKUCIIH-
TenbHOro gocdopunuposanud [50,51].

Henasuue uccnenoBaHusi, MPOBEICHHBIE B OT/EJE€ HACJIEICTBEHHBIX U BPOXKIICH-
HBIX 3a0oseBannii UHCTUTYTA neuaTpuu U 1eTCKor xupypruu (r. MockBa) gokazaiu
HaJIMYMe HEAOCTATOYHOCTH KapHUTHHA Mpu psige (HopM HACIEACTBEHHBIX METabOJu-
yeckux 3a0osieBaHUil. YPOBEHb KapHUTHMHA B KPOBHU OKa3ayica HU3KUM y 16 nerei,
CTpaJalolllMX pa3Iu4YHbIMU (OpMaMM HACJIEICTBEHHOM TMAaTOJOrMU, B YaCTHOCTH
MUTOXOHApUanbHbIM cuHapomMoM Kepnca-Ceiipa (3 pebenka) u bapra (1), napyuue-
HUEM OKHCJICHHSI KUPHBIX KUCIOT (4), u30oBajsiepuanoBoil anunemueii (1), cuaapomom
Mapdana (4) 1 ayTOMMMYHHBIM MOJUIHAOKPUHHBIM cuHApomMoM tuna I (3). Bo3zpact
0onpHBIX cocTaBisl 3-14 ner. ConepkaHue OOIIEro KapHUTHHA B KPOBU Yy JETel
konebanocy ot 1,6 mo 41,1 Mkmonw/n, B cpenHem — 15,8+3,6 wmkmonb/n. B
KOHTPOJILHOM rpynme (AeTH, He UMEBIIHE KIMHUYECKUX MPU3HAKOB HETOCTATOUYHOCTH
KApHUTHHA) YpPOBEHb €ro Obl1 B npezaenax 41-148 MKMOJb/1 U B cpeHEM JOCTHraj
72,8+11,7 MKMOJIB/1.

Jlns xoppekuuu neduuuTa KapHUTHUHA HaOI0JaeMbiM OOJIbHBIM Ha3Hadalu
npenapat "Kapamaie" [52,53], no3el kotoporo cocrasisui 20-30 mMr Ha 1 kr mMaccsl
Tena B CyTkH. PeOeHKy ¢ H30BajiepMaHOBOW anujeMuel Oblla HazHayeHa OoJee
BbICOKas J03a u3 pacuera 50 mr Ha 1 kr maccel Tena. Y Bcex OosibHbIX "KapHuaip"
ObLJI IPUMEHEH JIONOJIHUTEIbHO K OCHOBHOMY JIEUEHHIO M JIMIIb B ciydae OOJIe3HU
Mapdana gaHHbIi mpenapaT ObUT MCIOJIB30BAaH B KauecTBE MoHOTepanuu. [lomumo
OIICHKM KJIMHUYECKOTO cTaryca OonbHbIXx y 10 nereit udepe3 4 Hemenu mocie
HazHaueHUs "KapHudid" mpoBOAMIM KOHTPOJIb W3MEHEHHUS YPOBHS KapHHUTHHA B
KpOBH, KOTOPBII MOKa3aj JOCTOBEPHOE YBEIMUYEHHUE 3TOr0 MoKazarens (B CpeHEM B 3
paza). CpengHee cojep:kaHue OOIIEro KapHUTUHA B CBHIBOPOTKE KPOBU Y OOIBHBIX
IIPEBBICWJIO HW)KHIOKO T'PAaHUIY HOPMBI, @ y OTAEJBHBIX MallMEHTOB NPHUOIU3HIOCH K
napameTpaM KOHTPOJBHOW TIpYMNIbl. YBEIUYEHHE YPOBHS KAapHUTHHA B KPOBU
COYETAJOCh C YJIYYIIEHUEM COCTOSHMSI M CaMOYYBCTBUS AETEH, CHUKEHUEM yTOMIIsiE-
MOCTH, YMEHBLUIEHHUEM BBIPAKEHHOCTH MHOIMATHYECKOIO0 CHHIPOMA, YIIYUILIEHHEM
MOXOJKM W KOOpPJWHALUK JIB)KEHUM, MPEKpaAlIeHHEM MPUCTYNOB METa0O0IUYECKOM
nexomrneHncanuu. [lonyueHHble pe3ysibTaThl CBUAETEIbCTBYIOT, YTO MPU OOJIBIINHCTBE
¢bopM reHeTHYeCKH JAETCPMHUHUPOBAHHON MATOJIOTMHM OOMEHA BEIIEeCTB HEoOXoauma
JUKBHUJIALIAA KAPHUTUHOBOM HEJIOCTATOUYHOCTH, YTO TPEOYET TOCTATOYHO JJIUTEIHHOTO
NPUMEHEHHUS] KapHUTHUHCOAEPIKAIIUX TpernapaToB. B HacTosiiee Bpemsi mpemapatsl
KapHUTUHA pa3peuieHbl Ui JI€YeHHs] BPOXKJICHHBIX HapyIIeHWH OOMEHa BEIIECTB,
CBSI3aHHBIX, B YACTHOCTH, C HAKOIJIEHUEM aHOMAJIbHBIX MPOU3BOIHBIX alnia-CoA.

Takum o6pa30M, JAaHHBIC JSKCIICPUMCHTAJIBHBIX M KIMHHYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ
IMOKA3bIBAKOT, YTO KAPHHUTUHOBAA HCAOCTATOYHOCTb BCTPCUYACTCA AOCTATOYHO 4YaCTO U
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HO3TOMY HEOOXOAMMO IPOBOJIUTH JUArHOCTUKY 3TOTO COCTOSIHUSA IPU PA3IMYHBIX 3a-
0oJeBaHUAX, @ IPU HAIWYUHU AePUIUTAa KAPHUTUHA OCYIIECTBISATH €ro KOPPEKILHUIO.
OnpIT KIMHUYECKOTO MPUMEHEHHUs MPEenaparoB KapHUTHHA MOATBEPKIAET MX BBICO-
Ky10 3¢ ()eKTUBHOCTH npu JieueHuu cuHapomo KH, Bkiroyass MUTOXOHIpHaJIbHbIE 3a-
0oJieBaHUs U BPOKJEHHBIE HApYILIEHU OOMeHa.

B TeueHne MHOTUX JIeT KApHUTHH SIBJISETCS BEChbMa IMOMYJISIPHON OMONIOrMYecKu
aKTUBHOM [J0OABKOM, MCIONb3yeMONM B CIOPTUBHOM MEAMLMHE JJIsi TOBBIIICHUS
¢bu3nueckoir paboTOCIOCOOHOCTH, B CUCTEME KOPPEKIMU BECa U B MOJIOYHBIX CMECSX
JUIS I€TCKOro nmutaHus [1].

5. KAPHUTUHOBASI CUCTEMA U OIITUMU3ALUA
BHYTPUKJUIETOYHOI'O METABOJIU3MA
HPU CEPAEYHO-COCYAUCTbBIX 3ABOJIEBAHUAX

KapHUTHH y4acTBYEeT HE TOJIbKO B OKUCJIEHUH KUPHBIX KUCJIOT, HO TAKK€ BHOCUT
3aMETHBIN BKJIAJ U B METaOOIM3M YIJIEBOJIOB. DTO JaeT OCHOBaHHUE MCIIOJIb30BATh €ro
B JICYCHUU HIIEMUYECKON OOJie3HH cepjilla Hapsay C Tpynno MeTaboIudecKux
MOAYJIATOPOB, TAaKMX KaK pAHOJM3WH, TPUMETA3UIAWH, AUXJIOpAlETaT, TIJIFOKO030-
MHCYJIMHO-KaJeBasi CMECb, MEXaHU3M JEHCTBUA KOTOPBIX OTIMYAETCA OT TaKOBOTO
JUTISL TPAAUIIMOHHBIX TPOTUBOUIIIEMUYECKHUX MpenapatoB [54]. JleiicTBUE 3THUX BEIIECTB
HaAIpaBJIeHO Ha YCTaHOBJIEHHWE OalaHCca B HCIOJB30BAaHUM MHOKAapJIOM MUpyBaTa
(TJIHOKO3BI) M KUPHBIX KUCJIOT B KayecTBE UCTOYHUKA sHepruu. Cep/le mpeacTaBiiser
co00i1 cBoeoOpa3HbIil HACOC, SHEPTHIO ISl KOTOPOrO MOCTABIISIIOT CBOOOJHBIE KUPHBIE
KHUCJIOTHI M YTJIEBOJIbI, OJTHAKO B HOPMAJbHBIX (PU3UOTOTUYECKUX YCIOBUSX >KUPHbBIC
KHUCJIOTHI SIBJISIFOTCSL MPEANOYTUTEILHBIM HCTOYHUKOM JHepruv. B oboux ciyuasx
KOHEUYHBIM MPOAYKTOM OKHUCIEHUs siBasieTcs aneTuia-CoA, KOTOPbI B MUTOXOHIPUAX
Bkiouaerca B LITK ¢ obpazoBanunem snepruu B popme ATP. B 0OBIUHBIX yCIOBUSX
pU HOPMAJIBHOM MOCTYIUICHUU KHUCJIOPOAA >KUPHBIE KUCIOTHI SIBJSIOTCS OCHOBHBIM
cyOcTpaTroM Jiist BBIpaOOTKH 3Hepruu B Muokape (10 60-80%), mpu 3ToM CylIecTByET
paBHOBECHE MEXKIY OKHCICHHEM XUPHBIX KHCIOT M INIMKOJM30M. B ciyuae mmemun
KHCJIOPOJI UCIIOJIB3YETCSI B OCHOBHOM JJISI OKMCIICHUS JKUPHBIX KUCJIOT KaK OCHOBHOTO
uctoyHuka anetuia-CoA, NMpuyYeM OKHCIICHHE B YCJIOBHUSX HEIOCTATOYHOCTU KHC-
JOpoJa IPOUCXOAUT HE MOJHOCTHIO, UTO MPUBOAUT K HAKOIUICHHUIO KUPHOKUCIOTHBIX
npou3BoHBIX CoA, Bkmouas anetuin-CoA. Ilocrmennuii sSBISETCS WHTHOMTOPOM
nupyBataeruaporesasHoro komiiekca (I1JIK). Ilpu wapymenwn kpoBooOpalieHus
(MIlIeMUH) TIOBBINIAETCS AKTHBHOCTh aHA’POOHOrO TIUIMKOJM3a, B KOTOPOM TIJIFOKO3a
IIpeBpaIlaeTcs B JIAKTaT ¢ 00pa3zoBaHueM JBYX Mojiekysl ATP. B akcriepuMeHTaIBHBIX
paboTax MOKa3aHo, YTO CTUMYJISIUS aHAYPOOHOTO TIIMKOJIN3a JAeT BOZMOXHOCTh MHO-
Kaplly JIy4yll€ HCIOJIb30BaThb OCTATOYHBIM KHUCJIOPOA W MOJOKHUTEIBHO BIMATH Ha
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paboty cepama B ycioBusX wumieMud [54]. Takum CTUMYJIATOPOM U SIBJISIETCS
KapHUTHH, KOTOPBIN CIIOCOOCTBYET yaneHuto aneTuia-CoA U3 MUTOXOHIPUH.

Kak »To npoucxonur? Kak yxxe oTMeqanoch, KApHUTHH, B3auMOJeUCTBYs ¢ COA,
OKa3bIBa€T 3aMETHOE BIIMSHUE TNpakThuecku Ha Bce CoA-3aBHCHMBIE Npolecchl. B
YaCTHOCTM KAPHHUTHH Y4YacTBYET B mpeBpalieHuu auetuia-CoA B alleTWIKAPHUTHUH U
TakuM oOpa3zoM yaanser MmomHbld uHrHOuTOp IIJIK. DTO OBLIO TOATBEPXKIACHO B
HKCIIEPUMEHTAaX Ha M30JMPOBAHHBIX MUTOXOHIPHUSAX CepAlla, Tae moOaBiIeHHUE
KapHUTHHA B cpeny uHKyOanuu axtuupoBayio [TJII" [55]. TloBbllieHMe aKTUBHOCTH
I[IJK yBenuuMBaeT CKOPOCTb OKHMCIEHHUS TJIFOKO3bl M YJIY4YIIAeT COIpPSKEHUE
MPOIIECCOB TJIMKOJM3a U adPOOHOI0 OKUCIEHHUS TTHOKO3bl. [109TOMY HEyJIUBUTENBHO,
YTO MPHU BBICOKOW OMOJOCTYNMHOCTH KapHUTHHA OKUCIICHHUE KUPHBIX KUCJIOT B CEPJILe
CHIJKAETCA U YCWJIMBAETCS OKHCICHHUE TJIIOKO3bl. YacTh TaKOW CTUMYJIALMU TPOUC-
XoauT Onaronapsi oOpazoBanuio MaoHUI-CoA, KOTOpbIid cHUkaeT BxoJ auui-CoA B
MUTOHApUAIbHBIM MaTpukc nyrem uHruoupoBanus KIIT [ [56]. CHuxenue
aktuBHOCTU KIIT 1 orpaHuuuBaeT TpaHCHOPT KUPHBIX KHUCJIOT B MUTOXOHJAPUU U,
clenoBaTeNbHO, UX okucieHue. Manonun-CoA obOpasyercs B pe3ysibTare KapOOKCH-
nupoBaHusa anetuin-KoA, anerwibHble TpyNnmbl KOTOPOMY JOCTAaBIAET —AalETHII-
KapHUTUH. TakuMm 00pa3oM, KapHUTUH, CTUMYJIUPYs. 00pa3oBaHUE allEeTHIKAPHUTHHA,
B KOHEYHOM CUETE€ CHUXAET OKHUCJICHHUE >KUPHBIX KHUCJIOT B cepaue u 3ToT 3 ekt
OKa3bIBAET MOJIOKUTEIHHOE BIUSHUE HA PA3IUYHbIC HAPYIICHUS B UIIEMU3UPOBAHHOM
Muokapzae. JleicTBuUTeNnbHO, OBLJIO TMOKa3aHO, YTO YJIYUYIICHUIO COKPATHTEIbHOMN
GYHKIIMM HWIIEMHUYECKOTO MHOKap/a CIOCOOCTBYET BBICOKAS CTETNECHb OKHCICHUS
TJIFOKO3bI, B TO BPEMsl KaK MOBBIIIEHHBI YPOBEHb OKHUCIICHHS JIMIUAOB €€ MOAaBISET
[57,58]. Ilo-Bumumomy, BBeJCHHE KapHUTHHA MOXET OBITH BEChMa IIOJIC3HBIM HE
TOJIbKO MPU TUIOKCUHU, HO U MPU APYTUX COCTOSIHUAX, KOorjaa HUu3kui ypoBenb CoASH
TOPMO3UT OKHCJICEHHE MNHpyBaTa, KaKk 3TO MUMEET MECTO, HalpuMep, B CUTyalusax
JaKTaT-al1/103a, MOBBIIICHHON (HU3UYECKOM Harpy3K1u U MHTOKCUKAIIUU STAaHOJIOM.

I'mnokcust winM unieMus OPUBOAUT TAKXKE K TMOBBIIICHUIO COOTHOIICHUS 3TEPHU-
dburnmpoBaHHbIl/ CBOOOAHBIA KapHUTHUH [59]. DTOT METaOOIUYECKUIN CIBUT, KOTOPBIHA
BOCIIPOM3BOJIUT aHAJNOTHUHYIO Mojudukanuio cratyca CoA, BbI3bIBACTCS HHIHOU-
pPOBaHMEM MHUTOXOHJPHAIBHBIX JETUAPOTeHa3 H3-3a W30BITKA BOCCTAHOBIECHHBIX
(G1aBUHOBBIX U MUPUAUHOBBIX KOo(epMeHTOB. CHIDKEHHAss CKOPOCTh [P-OKHCIICHUS U
HTK npuoaut k Tomy, uto CoA coxpansiercs B (hOpMe €ro aluIbHbIX MPOU3BOIHBIX,
a BECh JIOCTYITHBIN KapHUTHUH JCHCTBYET KaK aKIenTop anuiaos, ocBoboxaas CoA. Ilo-
BUUMOMY, TaKO€ TMOBEICHHE KapHUTHHA OyJeT OJIarompUsTHBIM ISl yTHIW3AIUH
nupyBara. JleicTBUTENBbHO, B TUIMIOKCHYECKOW TKaHU MUPYBAT IJIaBHBIM 00pa3oM mpe-
BpamiaeTcs B Jaktar BcehenactBue uHruompoBaHus [IJII. CHukas cooTHOIICHUE
anetmn-CoA/CoA, KapHUTHH MOXET CTUMYJIHpoBaTh akTuBHOCTH I[IJII°, oTBiekas
MUPYBAT OT €r0 BOCCTAHOBJICHMS B JIAKTAT W BBI3bIBasl €ro OKUcieHue B aletui-CoA, a
3aTeM — MPEBPALLEHUE B AllETUIKAPHUTHH.
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VYyactBys B Moaymauuu cooTHouieHus auuia-CoA/CoA, KapHUTUH I03BOJISIET
n30exaTh HeOJaronpuaTHoro 3¢d@exra HAKOIJIEHUS >KUPHBIX KHUCJIOT B THIOKCH-
YECKUX TKaHAX. [1yOokuMe M3MEHEHHs] B MHUTOXOHJPHUSX, KOTOPbIE HAKAIUIMBAIOTCS
npu umemuu, Bbi3bIBatOTCS nerctBueM JIIIACoA. Otu 3dupbl MOryT BOWTH B
NBOMHON (ochonunuaHblii CIOM, M3MEHSA KaK apXUTEKTypy MeMmOpaH, Tak U ee
nponunaeMocts [60]. Takue n3meHeHUs OoJjiee BEpPOSTHBI B T€X YCJIOBMSX, KOrja
koHueHTpauus [II{A-CoA BblIE KPUTHUUECKON KIETOYHOM KOHLEHTPALMM, KOTOpas B
ciydyae nanbMutomin-CoA coctasisieT ~ 30 MkM. Ilpu Gonee HU3KMX KOHUEHTpaIUsIX
JIACOA MOXeT cnenu(puYecKd BIUATh Ha aKTUBHOCTb PAa3JIMYHBIX TPAHCHOPTHBIX
CUCTEM BHYTPEHHEH MUTOXOHApPUAIbHOM MeMOpaHbl 0€3 HapylleHUuss €€ MPOHHU-
naemoctH. JloOaBiieHHEe KAapHUTHMHA CHOCOOHO BOCCTAaHOBUTH MHUTOXOHAPUAIbHBIC
dbyukmuu, npepamas JIIACoA B JIIIAKap, koTopsiii He 00namacT HHTHOUTOPHBIM
addexrom.

B M301MpOBaHHBIX MHUTOXOHIPHSX, TAKKE KaK U B MHTAKTHOM CEpJLE, TOKCHY-
HOCTh JIITACOA MOXeT ObITh CBsi3aHa, MO KpaliHEel Mepe YaCTUYHO, C YMEHBIIICHUEM
noctynHoctd CoASH. Ponb cootHomenuss CoASH/aumn-CoA u xapHUTHH / auui-
KApHUTHUH B Pa3BUTUHU MIIEMUYECKUX MOBPEKICHUIN OblIa M3yUYeHa HA Pa3IU4HbIX JKC-
MEPUMEHTAIBHBIX MOJIENSIX, B YACTHOCTH Ha TIEpPy3UPOBAHHOM CEPJIIE KPBICHI [55].

B pspe ucciaenmoBaHuii MOKa3aHO, 4YTO (PApMaKOJOTMYECKHUE AareHThl, OKa3bl-
BalOIlIKE MpsiMOe OJaroTBOPHOE BIMSHUE HA YHEPreTUYECKUH MeTabOoJu3M MHOKap/a,
ABIAIOTCS 3PQPEKTUBHBIM CPEACTBOM JUIsl JICUCHMS] MIIEMUYECKON OO0Je3HU cepiua.
Cpeay HMX HMMEIOTCS TaKH€ areHThl, KOTOPbIE CIBHralOT MeTa0oIM3M Kapauo-
MHUOIIUTOB C >KHUPHOKHCIOTHOTO Ha YIJIEBOJHBIA IMyTh OJlarofapss WHTMOMPOBAHUIO
KIIT I. Kak 6bu10 nmoka3zano, uaruoutopsl KIIT I npegoxpasstoT oT HexkeaaTelbHbIX
3¢ (heKTOB, BBI3BAHHBIX MEXaHUYECKUMH MEpPErpy3KaMu, HAlpUMEpP MpU KapIuaabHOU
runepTpoduu U cepaeyHor HeAocTaTOYHOCTH. [losToMy perynupoBaHrne aKTHUBHOCTH
KIIT I ¢ noMonipo €ee ”HrHOUTOPOB OTKPBIBAET IIMPOKUE BO3MOXKHOCTHU €II€ OJHOrO
METa0O0JMYECKOT0 MOAX0Ja Ul JIEYEHHUsS] CEpIeYHO-COCYIUCThIX 3a00JeBaHUN U, B
YaCTHOCTH, CEPAECYHOM HEIOCTaTOYHOCTM Ha OCHOBE KAPHUTHHOBOW CHCTEMBI.
[TockonbKy mpu caxapHOM auadere 3aMeIJIeHUE OKUCIEHHS )KUPHBIX KUCIOT MPENsT-
CTBYET HIIEMHYECKOMY MOBpexIeHUI0 Muokapaa, nuaruoutopsl KIIT I Moryt ObITH
Takke () (PEKTUBHBIMU TIPH JICUCHUH THa0ETHIECKON KapauomuonaTuu [61].

O¢ddexTuBHOCTH MpenapaToB KapHUTHHA B JICYEHUH HEKOTOPBIX CEPAEUYHO-COCY-
JUCTBIX 3a00JI€BaHMM, BKIIOUYAsl MIIEMHYECKYIO OOJIE3Hb cepAla, MOATBEPKIACHHAs B
3HAYUTEIBHOM YHCJIE SKCIEPUMEHTAJIbHBIX M KIMHUYECKUX MCCIEIO0BAaHUMN, 110-BUIU-
MOMY HE CBs3aHa ¢ 00Jieeé MHTEHCHBHOW YTWJIM3alUEd XUPHBIX KHCIOT, KaK 4acTo
yKa3bIBaeTCsl B psAne paboT, a BbI3BaHA 0OJ€€ CIIOKHBIMH OMOXMMHYECKUMU MeXa-
HU3MaMH.

WtanbsiHCKHE HCCIEAOBaTeNd IMEPBBIMU MPOJEMOHCTPUPOBAIM, YTO BBEICHUE
KapHUTHMHA MOXET CHU3UTh OOpa30BAHME JIAKTATa y OOJbHBIX C KOPOHAPHBIMH 3a00-
JIeBaHUSMU WIH TepeMekarolencs XpoMoTol [62]. ¥V 310poBbIX JOOPOBOJIBLEB BO
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BpeMsl (PU3MUECKOI HAarpy3KH Ha BEJIOIProMeTpe ObLIO TAKKE OTMEUYEHO, YTO YPOBEHb
JaKTaTa HAXOJUTCA B OOpaTHO NPOMOPLHMOHATIBLHOM 3aBUCHUMOCTH OT YPOBHS
aneTwikapautuHa [63]. B panbHeiimeM ObUIO MOKa3aHO, YTO (apMaKoJIOTHYecKas
KOPPEKIIUS SHEPreTUYECKOro Metadonn3Ma MUOKapJa ¢ MCIOIb30BaHUEM KapHUTHHA
MPUBOJUT K BBIPAXKEHHOMY MO3UTHUBHOMY 3((DEKTY Kak B YCIOBUSAX MILIEMHUU, TaK U B
YCIOBHSIX penepdys3uu.

Takum oOpa3oMm, MONOXKUTEIBHOE BIUSHUE KapHUTHMHA Ha TedeHHE HH(papkTa
MHOKapJia OOYCJIOBJIEHO KakK YJIy4IIEHHUEM SHEPreTHYECKOro MeTaboju3Ma, TaK U
YMEHBIICHUEM 30HbI UIIEMUYECKUX MOPAXXKEHUI. ITO OTKPBIBAET HOBBIE BO3MOYKHOCTH
OpUMEHEHUs] KapHUTHHA IS JIeYeHUsS WIIeMUYecKol OoJjie3HM cepiana u uHpapkTa
MUOKap/Aa. YCTAHOBJEHO, YTO NpPHU CTEHOKapJWW INPHUEM KAPHUTUHA T[IOBBIIIAET
YCTOMYUBOCTh K Harpy3kam, YMEHbIIAET YacTOTy MPHUCTYNOB M yYMEHbINIAET MOTpeo-
HOCTb B HUTPOIJIMLIEPUHE U APYIMX AaHTUAHTMHAIBHBIX CPEICTBAX. AMEpHUKaHCKas
accouuanus KapJuOJIOTOB IO JICYEHHIO OOJBHBIX €O CTAOMJIBHOM CTEHOKapAHEH
OTHOCUT KAapHUTHH K AaHTHAHTMHAJIbHBIM mpenaparaM. l[lpu wunHdapkTe Muokapaa
KapHUTUH yiyuymaer auHamuky OKI', ymeHbliaer mioniaab HEKpO3a, CHUXKAET
KOJIMYECTBO 3MU30]0B APUTMHUHU.

[lo nmanHBIM psga ucciaeaoBaHuil [64] yCTaHOBIIEHO, YTO NPU HAPYLIEHUAX
CEpJIEYHOr0 pUTMA NPHUEM KapHUTHHA MO3BOJSET YMEHBLIUTH KOJIUYECTBO HCHOJb-
3yE€MbIX aHTUAPUTMHUYECKUX MPENapaToB, a TAKKE 3HAYUTENBHO CHUKAET KOJIUYECTBO
KEIYJOUYKOBBIX OKCTPACUCTOJ. YUUThIBas, 4YTO KAapHUTUH SBIAETCS XOPOILIO
MEPEHOCUMBIM U 0€30IaCHBIM Ar€HTOM M HE BJIMSET Ha MOKa3aTelIn reMOAUHAMUKH, OH
MOXKET OBITh HCIIOJIB30BaH B KAUECTBE JIOMOJHUTEIBHOIO Mpenapara K TpaaulMOHHON
MIPOTUBOUIIEMUYECKOH Tepanuu 0e3 Kakoro-i1ndo pucka.

Kapnuomuonaruu, 0ocoO€HHO y JeTel, OTHOCITCS K TSXKeNodh (opMe MaTojIoruu
MHUOKapaa. Bo MHOIMX UCCIIEI0BAaHUAX [TOKA3aHO, YTO KapAHMOMUONATUU COYETAIOTCS C
PE3KMM CHMKEHHEM YPOBHS KapHUTHHA B MUTOXOHIpUsAX. HazHaueHne kapHHUTHHA B
no3e 50-100 mr/kr B TeueHue 3-6 MecsleB NpU KapHUTUHOBOW KapAHOMHUOMNATHU
NO3BOJISIET HOPMAJIU30BaTh Pa3Mepbl CEPALA, KOMIIEHCHUPOBATh CEPJICYHYIO HENOCTa-
TOo4HOCTh [30]. IIpy MHUTOXOHIpPHATIBHBIX KapAUOMHONATHUAX, CONPOBOKAAIOIINXCS
HapyLIEHUsIMA MHUTOXOHJIPUN U OOYCIOBJICHHBIX JAe(EKTaMH CHHTE3a W TpaHCIopTa
KAPHUTHHA, & TAK)KE€ OPraHUYECKHUMH 3MHUIEMHUSIMH, IPUMEHEHHE KapHUTHHA CIOCO0-
CTBYET 3HAYUTEIBHOMY KIMHUYECKOMY YJIYUILIEHHUIO, a B Psijie CIy4aeB U 0OpaTHOMY
pa3BuThiO Kapauomuonatui. [Io MHEHMIO BEAyIIMX POCCUMCKUX KapAUOJIOIOB,
NPUMEHEHNE KapHUTHHA JOJDKHO 00s3aTeIbHO BXOJIWUTH B KOMIUIEKCHYIO TEparuio
CEpJIEYHOM HEJAOCTaTOYHOCTH Yy OOJIBHBIX C Pa3IMYHbIMH BUJAMHU KapIHOMHUONATHI

[65].
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6. AHETUJIKAPHUTHUH
B KAYECTBE ®APMAKOJIOI'MYECKOI'O A'EHTA

B ocHOBe MEIUUMHCKOrO NMPUMEHEHUS 3(QUPOB KapHUTHUHA JIEKHUT UX CIOCOD-
HOCTb IIPOXOJIUTh Yepe3 KIETOUHbIe MEMOpaHbl ¥ MOCTYIATh B MATPUKC MUTOXOHIPHIA
IpU SK30T€HHOM BBEJEHUU. 37€Ch OHU MPEBPALIAIOTCS B COOTBETCTBYIOLIUE AIIMJI-
CoA, KoTOpble MOryT yYacTBOBaTh B MHTOXOHJPHAIbHOM OOMEHE BEUIECTB C
o0pa3oBaHUWEM JOMOJHUTENBHOIO KojaudecTBa dHepruu. Kpome Toro, sdupsl
KapHUTHHA 00ECNeYNBAIOT HEKOTOPYIO CTENEeHb CEU(PUUHOCTH MPU Teparnuu KapHU-
TUHOM. B HacTosiee Bpemsi Haubojee IMUPOKO U3yYeHO MPUMEHEHUE B MEAUIIMHCKON
MPAKTUKE ALICTUIIKAPHUTHHA [66] 1, B MEHBIIIEH CTENEHH, TPONMUOHWII-, H30BAIEPUII- U
NaJbMUTOWIKAPHUTHHA.

buonoruueckoe neiictBue AJIK Bo MHOrom oOyCIOBIEHO METabOIMYECKUMU
s dexTamMu KapHUTUHA U alleTHUIIBHOM TPYIIIbl, BXOASIIKUX B COCTaB €ro MoJieKyJbl. [1o
cpaBHeHUIO ¢ kKapHuUTHHOM, AJIK Gonee »3d(ekTUBHO mOCTynaeT B KPOBOTOK, JIETYe
IIPOHUKAET Yepe3 KIETOUHbIe MEMOpaHbl, BKIIOUas reMarosHuedainuyeckuii 0apbep, u
0osee 3PpPEeKTUBHO YTUIUZUPYETCS MUTOXOHJpUSAMU. [Ipu BHYTpUBEHHOM BBEJACHHUU
(333 mr/kr) nuk koHueHTpauuu AJIK B KpoBU y KpbIC JTOCTHraercs 4epe3 5 MUH U
coctaBisier 5375 MKMoOIE/l, a 3aTeM CHWXaeTcs B mocienyromue 6 yaco g0 106
Mkmouieit/n. Ilpu nepopansHom nipueMe (500 MI/Kr) MUK KOHLEHTpALMKM Ipenapara B
KpOBHU Hactymaet yepe3 4 4, coctaisieT 40 MKMOJICH/T U COXpaHSIETCsl TAKUM B Teue-
Hue 8 vacoB. OmnpeneneHsl papMaKOKUHETHUYECKHE MOKA3aTeNU MOCIE OJHOPA30BOrO
nepopansHoro npuema Tabnetku AJIK (500 mr) 8 370poBBIMU J10OPOBOJIBIIAMU:
Nepuoj MONyBbIBeJEHUS Obul paBeH 4,2 4, a BpeMsl JOCTHUXKEHUS MaKCUMallbHOU
KOHIIEHTpAlu B KpoBH — 3,1 4 [67].

BcacbiBanne AJIK u3 jxeny104HO-KHILIEYHOTO TPAKTa MPOUCXOIUT 3a CUET aKTUB-
HOTO €ro TPaHCIOpTa WM MyTeM MpocTod Iud@y3uu yepe3 CIU3UCTYI0 O0O0JIOUKY
(mpu yCIIOBUM €ro BBICOKOM KOHIIEHTpaluu). B OOJBIIMHCTBO TKaHEW, BKIIIOYAs
uepedpanbayto, AJIK nmoctynaer U3 miasmel KpoBH ¢ yyactueM TpaHcnoprepa OCTN2
(MCKJIFOYEHHE COCTABIIAIOT NEYEHb M TOHKUU KHUIIEYHUK) B HEM3MEHEHHOM BHzE. B
kietky AJIK mocrymaer 3a cder mpsIMOro 3HEPro3aBHCHMOIO IMpOLECCa IMPOTHB
rpaJlueHTa KOHUEHTpali. BeIBOIUTCS U3 OpraHn3mMa NOYKaMH.

OyHIaMEHTaIbHbIE UCCIEA0BAHUS MOCIEAHUX JeT noka3anu, yto AJIK sBigercs
OJIHUM U3 HaumOoliee 2((HEKTUBHBIX BEIIECTB, MOACPKUBAIOIINX KICTOUHYIO DHEpPTre-
THUKYy opraHusMa. /lerictButenbHo, NOCKOIbKy AJIK mocraBnser yxke akTUBUPOBAHHBIC
alleTWIbHBIE TPYNIBl HEMOCPEACTBEHHO B MUTOXOHJPHAIbHBIA MAaTPUKC, B KOTOPOM
oOpasyromiuiics u3 Hero anetwi-CoA MoxeT ObiTh okucieH B I[TK 6e3 gomonnu-
TEJIBHOIO PACXO0Ja 3HEPrUH, TO OH MPEACTABIISIET CO00 HaMbOJee JEerko JTOCTYIHbBIN
cyOCTpaT, CHOCOOHBIN 3allyCTHTh MHUTOXOHAPUAIbHBIE MPOLECChl 00pa30BaHUs
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sHepruu. Kpome 3Toro, areTwibHasi rpymnmna 3TepuuuupoBaHHOTO KapHUTHUHA SIBJIS-
€TCs TaK)Ke MPEIIIECTBEHHUKOM B ITUTO30IbHOM CUHTE3€ CTPYKTYPHBIX JIUTTHJIOB.

B skcrieprMeHTAIBHBIX U KIMHUYSCKUX HUCCICTOBAHUSIX OBLIO YCTAaHOBJICHO, YTO
TepaneBTuueckoe aeiictue AJIK B 3HAUMTENBHON CTEMEHU OTIMYACTCS OT JCHCTBUS
kapHuTtrHa. Kpome yke yKa3aHHBIX CBOMCTB, OH BJIMSET €Ile Ha paboTy Mo3ra,
yJIydInasi mamsiTb, HACTPOCHHE W TO3HABAaTENbHbIC (DYHKITUH, MOIEPKMBAECT HOPMAJIb-
HOE (DYHKIIMOHUPOBAHNE UMMYHHOU crucTeMbl [68], CHIKaeT 00pa3oBaHUE 3arpsI3HSIO-
IIET0 KJIETKW MUTMEHTa,Ha3biBaeMoro junodycruuHom [69], u obianaer eme psiom
MOJIE3HBIX CBOMCTB, KOTOPBIE 3/1€Ch OYIyT KPATKO PAaCCMOTPEHHI.

AOGcomtoTHasE OTPeOHOCTh HEHPOHA KaK B ONTHUMAJIHbHOM MHUTOXOHJPHUATILHOM
MeTabom3Me, TaK M B COXPAHCHHHM CTPYKTYPHOM II€JIOCTHOCTH IIIa3MaTHYCCKUX
MeMOpaH, OT KOTOPBIX 3aBHUCUT HE TOJIKO COXpaHEHHE KIIETKH, HO TaKXe M HEHpo-
TPaAaHCMHUCCHS, TPEBpAIlAaeT HEHPOHBI B MPEANOYTUTEIIPHYIO MUIIEHb Il METa0o0JIu-
yeckoro neictBus AJIK. Dto mpennourenue ycuiuBaercs tem ¢daktoM, uto AJIK,
SIBJISISICH TIPEANICCTBEHHUKOM alleTHIIXOJIMHA W 00Jafasi CTPYKTYPHBIM CXOJCTBOM C
HUM, OKa3bIBAa€T XOJIMHOMUMETHYECKOE JieiicTBue [70].

I[ToMumoO BnUSHHMS Ha pa3IUYHbIE 3Tambl XoJuHepruyeckor mnepemaun, AJIK
MPOSIBIIAET €IIe Pl MONOKUTENbHBIX 3 (PexToB. OH MOBBIIMIAET IKCTPA-IEIUTIONIPHBIHI
YpOBEHb acrapraTa, Titoramara u taypuHa [71]. MmeroTcsi qaHHbBIE O CITOCOOHOCTH
AJIK mpu XpOHHMYECKOM BBEJCHHMHM YyBEIWYMUBATh IUIOTHOCTH NMDA-penentopoB B
TUINIIOKAMIIE, KOPE M CTpUAaTyME€ U MpPENATCTBOBATh YMEHBIIEHUIO HMX 4YHCIA B
ycnoBusix crapeHus [72]. Ycranoiena cnocoOHocts AJIK ycunuBath nelicTBue He
TOJBKO allETUIIXOJIMHA, HO TAK)KE€ U CepOTOHUHA [73].

[[Iupokuii criexkTp Helpoxumuueckux cBorMcTB AJIK mposiBiisieTcs B peanu3aiuu
ero HeiponoBeneHueckux 3gdexroB. B vactHoctn, AJIK ynydmaer mporecchl mamsi-
TH, HAPYIICHHON CKOMOJAMHUHOM B TecTe BOAHOrO jabupunta Moppuca [74]. Pe3ymnb-
TaThl SKCIEPUMEHTAIIbHBIX HMCCIIEIOBAHUM, MPOBEIECHHBIX HaMH, moka3anu, uro AJIK
o0najjaeT aHTUAMHECTUYECKON AaKTMBHOCTBHIO, CIMOCOOHOCTHIO YIy4INATh IPOIECCHI
oOy4eHusl, ToKa3aTeIn HeacCOIMaTUBHOM MaMsTH, OKa3bIBaTh MO3UTUBHBIN 2P deKT Ha
MHECTHYECKHE (PYHKIMU B YCIOBHIX IKCIIEPUMEHTANIBHOU Mojienu 0osie3HU AJbLrei-
Mepa, He BBI3bIBas MPU ATOM MOOOYHBIX I(PGHEKTOB CENATUBHOTO U MHUOPEIAKCAHTHOTO
Xapakrepa.

Kak sHeproszaBucumbie, Tak, XOJIMHEPTUUYECKUE U HOOTPOITHBIE CBOWMCTBA 0O0BsC-
HSIOT ToJIokUTeNnbHBIE 3 dekThl, oka3piBacMbie AJIK Ha 3amesuieHne Heipoaerenepa-
TUBHBIX BO3pPACTHBIX 3a0oieBaHul, BKIo4Yas O0one3Hb Amblireiimepa [75]. C mpyroit
CTOpPOHBI, KJIMHUYECKUE YIy4llIeHHs, HaOirogaeMble Mpu nepudepuyeckon Heupo-
naTUM, BKIIOYas JUa0ETUYECKYl0 HEWpOMmaTHio, BEPOSITHO, CBsI3aHbl C MeETaboJu-
yeckuM aeiictBueM AJIK [76]. Takum o0pa3oM, MMErOITUECS JaHHBIC MOKAa3bIBAIOT,
yto AJIK He TOnbKO HEOOXOAMM JUIsi HOPMaJIbHOW pabOThI MO3ra, HO U OKa3bIBAET
HENPO3alIUTHOE AEHCTBHUE MPOTUB PsAJla TOKCHHOB.
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6.1. AJIK u 00paTUMOCTHb HAPYIICHHH,
BbI3BAHHBIX CTApEeHHEM

HaunbGonee 3naunmsbiii papmakonorunuecknii 3gdext AJIK cBs3an ¢ 3amenieHnem
MPOIIECCOB CTAPCHUS, KOTOPBIM OO0YCIIOBICH YCUJICHUEM TPAHCIIOPTA KUPHBIX KHUCIIOT
B MHUTOXOHJIPUU U TOJICp)KaHWEM HMX padOThl HA YPOBHE MOJIOJOTO Opranm3ma. B
COOTBETCTBUHM C COBPEMEHHBIMHU TMPEACTABICHUSIMH OJIHOH W3 OCHOBHBIX MPUYHH
CTapCHUS OpraHu3Ma SIBJISIOTCS MHUTOXOHJPUATbHBIC HAPYIICHHS W, KaK CJICICTBHE,
HEJ0CTaTOYHOCTh dHEpPreThdecKoro oomeHa. Ilpu crapeHnn OKHUCTUTENBHBIA CTPECC
yCUIMBaeTcs, a 00pa3oBaHUE MAKPOIPTHUSCKUX COCIUHECHHH, obecrnieunBaeMoe pado-
TOW MUTOXOHJPHI, 3aMETHO OCJIA0JSETCs, U 3TO ABJISCTCS OJHUM M3 Hanbosiee 3HaYu-
MBIX (aKTOPOB MAaTOreHe3a HeWpoIereHEPaTUBHBIX 3a00eBaHUM, TAKUX KaK OOJIe3Hb
Anplreiimepa W JApyrux THUIOB JeMeHIUHM, Oone3nb IlapkuHcona, »smnuiencus,
pacCesTHHBIN CKIIEPO3 U JIp.

[ToBpexaeHne MHUTOXOHAPHUN OOYCJIOBJIEHO HAKOIUIEHUEM JECTPYKTHUBHBIX
CBOOOJIHBIX PAJUKAIOB — MOOOYHBIX MPOJAYKTOB HOPMAJIBLHOTO METAa00JIM3Ma, KOTOPHIE
BEIBOAT u3 crtpost JAHK, nununer, depmeHTs! M apyrue BaxkHble coequHeHus. B
YaCTHOCTH, CHUKAETCSI aKTUBHOCTH KIIFOUEBOT'O MUTOXOHIpHaibHOTO hepmenTa, KAT,
OTBETCTBEHHOTO 32 YTHJIM3AIUIO KUPHBIX KUCIOT U 00pa3oBaHue 3Hepruu. [lockonbky
npu ydactuu 3Toro pepmenta cunresupyercs AJIK, To ero o6pazoBanue B opraHuzMe
IpU CTapeHUM 3aMEeTHO CHMKaeTcs. [Ipu 3TOM ymeHblaeTcs cHaOKeHHe OpraHu3ma
SHEprued U emy MNPUXOoAUTCA paboTarh Ha "TosogHOM maiike". MHoroducieHHbIE
UCCclieIoBaHus nokasanu, yto npuMmeHenne AJIK mns crumynupoBanus oOpa3oBaHUs
HHEPTrUU KIETKHM ¥ HOPMAJbHOTO (DYHKIIMOHHMPOBAHUS Mo3ra oueHb 3(dexTuBHO. B
HKCIIEPUMEHTAX, BBIMOJHEHHBIX Ha CTapblX KpbICaX, BBISIBJICHBI AHTHOKCUJIAHTHBIC
cBorictBa AJIK, mpueM KOTOpOro mpeaoTBpalliall CBOMCTBEHHOE CTAPEHUIO yCUIICHUE
CBOOOHOPAMKAIBLHOTO MEPOKCUTHOTO OKHCIIEHUS B MO3TOBOM TKaHU, MPUBOASAIIEE K
ee paspyleHuro. MccnenoBaHusi, IpOBENCHHbIE AMEPUKAHCKUMU YYEHBIMH, WJIUIHOC-
TPUPYIOT YHUKAIbHYIO crnocoOHOCTh AJIK ToBBIIIATE KIETOYHOE JbIXaHWE Ha
MozeNsiX crapeHus. Tak, u3ydeHbl 0OCOOCHHOCTH MapeHXMMATO3HBIX KJIETOK MEYEHU Y
cTapblx Kpeic mocie npuema 1,5%-ro pactBopa AJIK B Teuenme 1 mecsna. Ilo-
Jy4YEHHBIE PE3yJbTaThl MOKAa3bIBAlOT, YTO BBeleHUE AJIK B 3HAUMTENbHOU CTENEHU
BOCCTAHABJIMBAET BO3PACTHBIC HAPYIICHUS MUTOXOHJIPUATBHBIX  MEMOpPaHHBIX
byukauit [77,78]. WccnenoBarensMu ObUIM MOJYyYEHBbI BIEYATISIONIME JIaHHBIE O
BO3PACTHBIX M3MEHEHUAX KIJIETOYHOM SHEPreTUKHM B MUTOXOHJIPUSAX CEpALla KpbIC.
[Ipexnae Bcero, ObBLIIO OTMEUYEHO, YTO y CTaphbiX Kpbic Ha 40% MoaBIeHBI KaK MPOIEC-
Chl KJIETOYHOM 3HEPreTUKH, TaK U KJIETOYHOIO JbIXaHUS; COJIEPKAHUE KAPIUOIUIINHA,
KOTOpBIN sABIAETCS HamOoJee XapakTepHBIM (POCPOIUMUIOM MUTOXOHAPUNA H
y4acTBYET B TPAHCIIOPTE MUTOXOHIUAIBHBIX CYyOCTpPaTOB, TakKe ObUIO 3HAUYUTEIIHHO
camxeHo [79]. Ilpuem AJIK mpuBen Kk TOMY, YTO 4acTOTa CEPJCYHBIX COKPAIICHUN U
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COJIEp’KaHUE KapAMOIMIIMHA IIOYTH IOJHOCTBIO BOCCTaHABJIMBAIUCH JO YPOBHS,
HA0JII01aeMOTr0 B KOHTPOJIE Y MOJIOJIBIX dUBOTHBIX. JTO M3yY€HHE B 3HAUUTEIHHOU
CTENEHU TM03BOJISIET OOBSCHUTH NpUYUHBI OnaronpustHoro 3¢dexkra AJIK npu
JIEYEHUH 3aCTOMHON CepieYHON HETOCTATOYHOCTH Y Y€IOBEKa.

B ogHoM 13 ucciienoBanuii ObLJIO YCTAHOBIICHO, UTO Y CTAPBIX KPBIC 00I1Iee coaep-
’KaHUE KapHUTHHA B TKAHSIX CEPJILlA, CKEJIETHBIX MBIIIIAX, KOPbl TOJIOBHOIO MO3Ta U
runmnokamne Ha 20% Huxe, 4emM y MoJioabIX kUBOTHBIX. [Ipuem AJIK moBbimaer ypo-
BEHb KapHUTHHA y CTapbIX KPbIC, HO HE OKA3bIBAET BJIMSHUS Ha €ro Cojep>KaHue y MO-
701bIX KUBOTHBIX. [Ipu 3TOM ObLTI0 OTMEueHO, uTo AJIK cHUMKaeT U30bITOK TPUTIIHUIIE-
PUAOB U XOJECTEpOJa y CTapbIX KpbIC, U, 4TO BaxHO, AJIK cHMXaeT MOBBIIICHHBIN
o0l ypoBEHb XOJIECTEpPOJia M COOTHOLIEHHE XosecTepos / GpocPoaunuisl B UX
MO3roBoi TKaHU. [logyueHHbIe pe3ysibTaThl MOKA3bIBAIOT, YTO JUIMTEILHOE BBEIACHHUE
AJIK nenaetr oOpaTUMbIMU BO3pacTHbIE HapyleHus: oOMeHa munuaos [80].

6.2. 3amuTa Mmo3ra
U HelipoaereHepaTuBHbIE 3a00/1€eBAaHUS

HccnenoBanms mociieJHUX JIET noka3beiBaroT, 9To AJIK MokeT ObITh MCIIOIb30BaH
st 3 exTUBHOTO JiedeHus 3a00JIeBaHUI TOJIOBHOTO MO3ra W (U3HOJOTHYSCKUX
n3MeHeHuid [{HC, BbI3BaHHBIX B TOM YHCIJIE U CTapeHUEM. TaK, CHM)KEHHE OCHOBHBIX
KOTHUTHUBHBIX (YHKIUN (BHUMaHUE, MaMsATh, CHOCOOHOCTh K OLIEHKE M aHalu3y
CUTyallud, K MNPHUHATUIO PEIICHHM, MPOCTPAHCTBEHHAs OPUEHTAlUs) MPOUCXOAUT B
Bo3pacte oT 40 10 65 5eT, XOTs y MHOTUX Jt0JIei Mo3r paboTaet 3(HeKTUBHO U MOCIIE
mectuaecatu jer. [Ipenmnonaraercs, 4To0 B OCHOBE HapyNIEHWHA KOTHUTHBHBIX (DYHK-
IIUI JIeKAT MOBPEXKACHUS KJIETOK MO3ra U M3MEHEHHUS METa0OJINYECKUX IMPOIIECCOB B
HEM, CBSI3aHHBIE C TOPMOHAJIBHOM IEpEeCTpPOUKON. Pe3ynprarel HEJABHUX HCCIIENO-
BaHUI CBUAETENbCTBYIOT, 4uTO AJIK NpOTUBOIEUCTBYET HEKOTOPHIM MEXaHU3Mam
TakuX MoBpexaeHuil. [Ipyu crapeHnyu UUPKYJALMS KPOBU B MO3TY CHUXKAETCS, YTO
NPUBOJUT K '"MATOJOTUYECKOMY METa0OJMYEeCKOMY Kackamy', MpHUBOIAIIEMY K pas-
JUYHBIM HEBPOJIOTMUECKUM HapyuieHusiM u (popmupoBanuio uHpapkra mosra. AJIK
npeloXpaHseT MO3r OT HIIeMHH Oyaroaaps TOJHOIEHHOMY JHEPreTHYecCKOMY
00€CTIeUeHUI0 OpraHu3Ma MpPU MEHBIIEM MOTPeOJIeHUH Kuciopoja TkaHsmMu [81].
Heiiporpoduueckas u HeitponporekropHas 3¢ dextuBHOCcTh AJIK Obla ycTaHOBIEHA
C TIOMOIIBIO HIMPOKOTO CIEKTPa METOJOB Ha PA3IUYHBIX MOJENSIX, B YaCTHOCTH
MOKa3aHO €ro MOJYJIHUPYIOIIee JACHCTBHE HA aKTUBHOCTH (hakTopa pocTa HEpBOB [82].
Hpyroe uccinenoBanue nokasano, uro AJIK Taxxke 3alMIIAeT KJIETKH MO3Ta OT HEHpPO-
Tokcuueckux 3¢ dexToB ammuaka u riayramata [83]. Hamuune y AJIK u eme antu-
OKCUJIAaHTHOT'0, U MEMOPaHOCTAOMIIM3UPYIOLIEro JEeHCTBUS, MO3BOJISIET pacCMAaTPUBATh
ero kak 3(QexkTuBHBIA HEHUPONPOTEeKTOp.B sKcrepuMeHTax Ha KUBOTHBIX OBIIO
nokasano, 4to AJIK He TOJIpKO 3alMIaeT KIETKH MO3Ta IPU UILIEMHUH, HO U YIy4IIaeT
HEBPOJOTUYECKHUE MOCIEACTBUS 0O0JE3HU. DTO U3YUYCHUE YKa3bIBA€T HAa BO3MOKHOCTH
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ucnosb3oBanus AJIK U1l SKCTpEHHOW MHTEHCUBHOM TEpanuyu B OTAEICHUSAX CKOPOU
MIOMOIIM MPU UHCYJIBTE U TPABMATUUYECKUX MTOBPEKIECHUAX B MO3TY [84].

[Iporpeccupyroniee CHMKEHHE IMaMATH B IIOXKWJIOM BO3pacTe SIBISIETCS Yalle
BCEro NposiBJIeHHEM Ooje3Hu AublreiiMepa — OJHOrO W3 Hambosee pacrnpocTpa-
HEHHBIX Heiporepuarpuueckux 3adosneanuil. [o crarucruke 3To 3a001€BaHUE JICKUT
B OCHOBE HE MEHEE IIOJOBHHBI CIIy4aeB JAE€MEHUUHU (claboymus) y MHOXKWIBIX U
ormevaercs y 5-10% usun crapumie 65 ser. Ilo onenke cnenuanucroB B CIHIA ot
0ose3Hn AublireiiMepa CTpajiaeT OKojo 4 MWIJIMOHOB 4enoBeK, a B Poccuu umcio
OonbHBIX NpubaMKaercs K 1,4 Musuinona. 9ta 00JIe3Hb XapaKTepU3yeTCsl OTII0KEHUEM
aMUJIOUJHOTO Oesika B TOJIOBHOM MO3TY — KaK BOKPYT HEHPOHOB ¢ 0Opa3zoBaHuEM OJisi-
IIeK, TaK U BHYTPU HEHUPOHOB ¢ (HOPMHPOBAHHEM HEUPOPUOPUIUISPHBIX Meperuie-
TeHud. Takue H3MEHEHUsT HMMEIOT NaTOJOTMYECKHUE TOCIEACTBUS il HeHpoHa,
KOTOpbIE IPUBOJIAT K MOTEPE CUHAIICOB U 3aTParuBalOT HEUPOTPAHCMUTTEPHI, BKIIFOYAS
alleTWI-XOJMH W, BO3MOXKHO, TJlyTamaT, HOPAJAPECHAIMH U CEpOTOHMH. {1 jedeHus
OOJIBHBIX 3TUM 3a00JI€BAaHUEM Yallle BCErO UCIONb3YIOT HHTUOUTOPBI XOJIUH-ICTEPA3bI:
TaKpUH, JOHENe3Ws, PUBACTUIMHH, METpUPOHAT M TajaHTaMuH. [l uzydeHus
BO3MOXHOCTH mpuMmeHeHus: AJIK npu Oone3nu AnbureiimMepa ObUIM MHPOBEIEHBI
KOHTPOJUPYEMbIE KIMHUYECKHE HCIBITAaHUS B Ps/Ie €BPONEMCKUX CTpaH, BKIKOYAs U
Poccuro, koTopble mokazaiau, YTO OH YJIy4yllaeT KOTHUTUBHbIE (QYHKIMU Kak y
OOBIYHBIX MOXKUJIBIX JIFOJIEH, TAK U y MALIMEHTOB C TAKUM 3a00JI€BaHUEM.

Xotst pesynbTaThl ucnoiab3oBaHus AJIK nns nedenust OosiesHu Admblreiimepa
OBLTM TIPOTUBOPEUUBHI, OJHAKO OOJBIIMHCTBO HCCIEIOBaTENed OTMEYAIOT TMOJIOKHU-
TeIbHBIA 3(PPEKT B OTHOIIEHWH KOTHUTUBHBIX (PYHKIUH, HE ycTynarouuil 3Qdexry
aleTUIXoJuHepruyeckux npemnapatoB [85]. Mcciaenoanue, nposenenHoe B Kamudop-
HuHU, nokazano, yto AJIK Gombie nmoMoran O00JbHBIM 110 62 J€T, 4yeMm 0oJiee CTapbiM
[86]. B mogoObHOM mccienoBaHuu, MpoBeaeHHOM B Poccuu, y OOJMBHBIX ¢ 00JIE3HBIO
AnpureiiMepa U COCyAMCTOM JIEMEHLMEH YCTaHOBJIEHA TepareBTHYecKas 3((eKTUB-
HOCTh W XOpOIIasi IEPEeHOCUMOCTD TpenapaTa. XoTs Haubonbpmid ekt oT npume-
HEHUS TIpernapara 0TMEYaeTCsd Ha HAaYaIbHBIX CTaUAX OOJIE3HM U y MAIMEHTOB 110 62
JeT, HO JIIOJH, CTpaJarolife OT 3TUX 3a00JeBaHUil, HO HE BXOJSAIINE B 3TH TPYMIHI,
TaK)K€ MOTYT pacCUMTHIBaTh Ha JIPYTrH€ HW3BECTHHIC IIOJIE3HBIE HEBPOJOTHYECKHE
abdextsr AJIK, xoTOophie HE OBLIM OIICHEHBI B OSTUX HCHBITaHUSX. be3ycloBHO,
mmrensHoe npumenenne AJIK moxker oTcpounTth, MO0 3aMEMNIUTH MPOTPECCUPO-
BaHue Oomne3Hu Aubureiimepa. IlpencraBisier MHTEpeC H3Y4YUTh TEpPareBTUUYECKYIO
3¢ PEKTUBHOCT, KOMOWHAIIMM aHTHXOJMHACTEpasHbIXx mnpenapatoB u AJIK mnpu
JICYEHHUH STOM OO0JIE3HU.

YuureiBass pe3yJibTaTbl NPOBEICHHBIX HCciaeqoBanuil, uHrepec K AJIK, kak
MMOTEHIIMAJIBHOMY T€PONPOTEKTOPY, 3HAYMTEIBHO YBEIWYMWIICA, a €ro BIHMSHHAE Ha
MOBBIILICHUE MPOAOJDKUTEILHOCTH JKU3HM NPOAOJDKAOT H3y4yaTh B  IIMPOKO-
MacmTaOHbIX uccienoBanusax. Ho yxe ceiiyac B OOIBIIMHCTBE MUPOBBIX MPOEKTOB IO
o3gopoBiieHut0 HaceneHus: AJIK HMCrmonb3yroT B KauecTBE MHOTIOLEIEBOIO CPEACTBA
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npotuB ctapenus. BozmoxHo AJIK mMoxeT ObITh 3(HEKTUBHBIM MpPH J€UeHUU "yme-
pPEHHBIX KOTHUTUBHBIX HapymeHui" (YKH) unum MSIrkux KOrHUTUBHBIX PacCTPOMCTB.
OTOT TepMUH ObUI BBEJIEH NPHU MOCIEIHEM MEPECMOTPE MEXAYHAPOIHOM Kiaccu(pu-
kauuu Oonesnedt (MKB-10). YKH 3anumaror npomMexyTOYHOE IMOJIO0KEHUE MEXKITY
BO3PACTHOW KOTHUTUBHOW NUCPYHKIMEH U geMeHnueil. [Ipu 3ToM OCHOBHBIMU MAaTo-
IreHETHYECKMMHU MEXaHU3MaMH BO3HUKHOBEHMSI KOTHUTHBHBIX PACCTPOMCTB SIBJISIOTCS
HEHPOJIETCHEPATUBHBIE MPOLIECCHI M COCYIHCTAas MO3roBas HEAOCTATOYHOCTH[87].
MoxxHo HazesaTbesa, 4yTo (Qupmbl, npousBoasmue AJIK, npoBenyt kinHHYECKHE
WCIIBITAHUSI IO onpeAesieHnto 3ppekTuBHOCTH 3TOTO Npenapata npu YKH.

B nocnenHue ronpl mosiBUWICA Psijl COOOIIEHUH O BO3MOKHOCTH OMOJIaKMBaHUS
opraHuzMa c¢ wucnoiab3oBaHueM komOuHauuu AJIK ¢ OoZHMM WM HECKOJbKHUMHU
AHTUOKCHUJIAHTaMH, B 4acTHOCTH, junoeBod kuciotoir (JIK), koropas oOpasyercs B
MUTOXOHAPHUSAX, UTPAET B UX pabOTe CYIIECTBEHHYIO POJIb U MOAJIEPKUBAECT MOCTOSH-
HBI YpPOBEHb IPYTrUX aHTUOKCHUJAHTOB. B 00JbIION cepuun Hccaeq0BaHMi, BBINOIHEH-
HBIX B TOCJIE€JHUE TOAbl U OINYOJMKOBAaHHBIX B BEAYLIMX AMEPUKAHCKUX OHMOJIOTH-
YECKUX IJKypHaJax, Obulo wu3ydyeHo BiaussHue komOuHammu AJIK u JIK Ha
BOCCTaHOBJICHHE PA3JIMYHBIX OMOXMMHUYECKUX MOKa3aTesel, CHUKEHHBIX B pe3yJIbTaTe
OKHCIIUTEIBLHOIO CTpecca, a Takxke Ha akTuBHOCTH KAT y crapbix kpeic [88-90]. bruio
MIOKa3aHO, YTO Yy CTapblX XUBOTHBIX AaKTUBHOCTb 3TOro (epMEHTa, a TaKXKe ee
adhurrOCTH K AJIK 1 annetrn-CoA Obliia CyIIECTBEHHO HIDKE, Y€MY MOJIOJBIX KPBIC.
VY crapeix xuBoTHBIX nocie npuema AJIK u JIK 3HauutenbHO ymydmumics Merta-
00JM3M, 3aMEUIMIINCh JIECTPYKTUBHBIE IMPOLIECCHI, 00YCIOBICHHBIE OKHCIUTEIbHBIM
cTpeccoM, BoccTaHoBmiIach akTUBHOCTh KAT u ee apuHHOCTH B OTHOIIIEHUU 000UX
cyOcTpaToB. BaskHO OTMETHTH, YTO HEKOTOPhIE OMOXUMHUYECKUE MTOKA3aTENH, KOTOPhIE
ObUIM HM3y4YeHBl B DKCIEPUMEHTE, BOCCTAHABIMBAJIUCH O YPOBHA, HAOJIOIa€MOr0 Y
MOJIOJIBIX )KMBOTHBIX, UM OTJIMYAJIMCh OT HUX B HE3HAYUTENbHOMU cTeneHu. Mcnonb3ys
TaKHUe MOKa3aTeIl KOTHUTUBHBIX (PYHKIMH, KaK MPOCTPAHCTBEHHAS MaMSITh B BOJTHOM
nabupunte Moppuca u TecTe BPEeMEHHOW IUCKPUMHUHAIIMU, aBTOPHI MOKA3alld, YTO
kopmieHue ctapbix Kpeic AJIK n JIK npuBOAUT K BOCCTAHOBJIEHUIO MAMSTH Y CTapbIX
KUBOTHBIX, a, CJIEIOBATEIbHO, YJIy4IIAETCs U JeATeabHOoCTh Mo3ra. KomOuHupoBaH-
Hoe BBeneHue AJIK u JIK crapbim u BsibiM Kpbicam (24-28 mecsieB) B TeueHue 30
IHEeN jaenano ux OoJjiee PHEPrUYHBIMU, UX AKTUBHOCTh COOTBETCTBOBAJIA >KUBOTHBIM
cpeaHero M Moioaoro Bo3pacta 7-10 mecdneB. ITO, Kak yKa3blBalOT aBTOPHI,
SKBUBAJIEHTHO TOMY, 4TOOBI clenaTh U3 75-80-J€THEro crapuka 4elloBeKa CPEIHUX
netr. OHU U3YUYMIIHM TOJIBKO KPaTKOCPOYHBIA 3(P(HEKT, HO aBTOPHI 0KUAAIOT MOIYUUTh
MOJIOXKUTEINIbHBIE pe3yJbTaThl U B JIOJITOCPOYHOM HcCcienoBaHud. Bo Bcex paborax
YKa3bIBa€TCS, UTO JIEUCTBUE KOMOMHAIMU ObLI0 P (EeKTUBHEE, YEM JEHCTBHUE KaXKIOTO
U3 COeAMHEHHUI B OTAenbHOCTU. OAHAKO TOJIBKO HAJEKHbIE KIMHUYECKUE HCCIIe0Ba-
HUN MOTYT JaTh MPaBUJIbHYIO OLICHKY ACHCTBUTENBHON 3()PEKTUBHOCTH ITUX BEIIECTB
y 4EJIOBEKA U OTCYTCTBUS Y HUX KaKUX-IMOO MOOOYHBIX SBICHHM.
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6.3. lenpeccuBHBIC PACCTPOICTBA
B M03/IHEM BO3pacTe

KOrHuTHBHBIE CUMOTOMBI B ITOXKHJIOM BO3pacTe€ BeCbMa XapaKTEpHbI W JUIS
AMOLIMOHAJIBHBIX PAacCTPOMCTB B BHUAE JEMPECCUH, PACHPOCTPAHEHHOCTb KOTOPOM
CpeIr MOXWIBIX JIOJAEH TOCTATOYHO BEIMKA. Y OOJBHBIX MOXKHUIJIOIO BO3pacTa OTMe-
YeHa BBICOKAsI COYETAEMOCTh JEMPECCUM M JIEMEHLHH, XOTS CUMIITOMBI M NPU3HAKU
TUX NCUXUYECKUX PACCTPOMCTB BO MHOI'OM MOXO0XH. Pelaroiyto posib npH Je4eHUH
JIEMPECCUH y TaKUX OOJBHBIX B HACTOSALIEE BPEMs UIPalOT aHTUAenpeccaHThl. OTHAKO
BO3MOHOCTh TEpAalleBTUYECKOI0 BO3ACHCTBUSA Ha JEIPECCUBHBIE PacCTPOWCTBA C
IIOMOIIBIO AHTHJIEIIPECCAHTOB, BKJIIOYAs IIpenapaThbl NOCIEAHETO TOKOJIEHUS, U IPYTUX
ICUXOTPOMHBIX BEIIECTB Yy MOXWIBIX JIIOJEH CYIIECTBEHHO OrpaHUYeHbl OCOOCH-
HOCTAMHU (DpapMaKOKMHETHKU U (apMaKOJUHAMHUKHU JIEKapCTBEHHBIX IPENapaToB B
CTapOCTU U MOBBIIICHHON YyBCTBUTEIBHOCTBIO K UX MOOOYHBIM AeiicTBusM. "M eans-
HBIA" JJI1 MO3HEro Bo3pacTa npenapaT JODKEH ObITh HE TOJNBKO O€30MacHBbIM, HO U
o0nagaTh HIMPOKUM CIEKTPOM JEWUCTBUS, YUWUTHIBas HAJIMUYUE y MOXKWIBIX JIIOAEH
1eJIoro psna comatudeckux 3adoneBanuil. AJIK B 3HaUnUTENbHON CTENEHU YI0BIETBO-
psieT 3TUM TpeOoBaHUAM. B pa3inyHbIX KIMHUYECKUX MCCIIEI0BAaHUAX OblIa IOKa3zaHa
Bbicokasi 3¢pdextuBHOCcTs AJIK mpu mupokoM Kpyre AENpPEeCCUBHBIX PACCTPOICTB,
XapaKTEPHbIX JUISI MOXKUIIOTO U CTapueCKOro BO3pacTa MPU OTCYTCTBHM HEXKEJIATEelb-
HBIX MOOOYHBIX 3()PEKTOB, XapaKTEPHBIX MJsi OOBIYHBIX aHTUAEHpeccaHTtoB [91].
[Tonoxutenbubii 3¢ dexT Habmomancs yepe3 4 Hedenu u Oonee mociae mpuema
npenapara, npu4eM y OOJbHBIX CPEIHEr0 BO3pacTa OH HACTYMall Ha 2 HEJENH paHblle,
yeMm y Oosiee crapbix manueHToB [92]. OOmmMM pe3ysbTaToOM HUCCIEIOBAaHUN SBUIICS
BbIBOJ O BbICOKOM 3 dexkruBHOCTH AJIK, cCpaBHHMOM ¢ pe3yibTaTamu, MOJTYyYEHHbIMU
IpU JICUEHUU IPYTMMH aHTHAETPECCAaHTaMU, BKJIOYas, Hanpumep, guyokceTtuH [93].
Takum o6pazom, AJIK MoxkeT ObITh MpenapaToM BbIOOpa AJisl AJIUTEIBHOTO MpUeMa y
JML] TIOKUJIOTO BO3pacTa, y KOTOPBIX CHMIITOMBI JIETIPECCUU W JAEMEHIUH (J1I000M
ATUOJIOTUH) HEPEAKO COUETAIOTCHI.

6.4. Perenepanusi HEPBHBIX KJIETOK

B Teyenne MHOTHX HECATHIETHI CUMTAIOCh, YTO HEPBHBIC KJIETKH (HEHPOHBI) B
MpOLIECCE CTApEHUsl TOJIbKO OTMHUPAIOT, HO HE BOcCTaHaBluBaroTCA. OIHAKO COBCEM
HeJaBHO yueHble u3 lIpuHcToHCKOro VYHuBepcurera B CIHIA ycTaHOBWIM, 4YTO
MO3TOBbI€ KJIETKH MOTYT '€HEpUPOBATh HOBbIE HEUPOHBI B MO3TY 00€3bsH. DTH HOBBIC
HEHPOHBI 00pa3yloTCs TIIyOOKO B MO3TY OKOJIO KEIyJ04YKa, 3aTeM OHHU MOCTYMNaloT B
paznuyHble 00JIacTH, BKJIIOYas NpPensoOHYI0 KOpy TOJOBHOIO MO3ra, paccMmaTpu-
BaGMYyI0 Kak o00JlacTh "BBICHIMX IIO3HABaTeNbHBIX (QYyHKIMHA". 3HaUY€HHE ATOTO
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OTKPBITUS TPYAHO MEPEOLEHUTD, TOCKOJIBKY OHO JI0Ka3bIBAET, YTO HEMPOHBI, MO Kpai-
HEll MEpe YacTU4YHO, MOTYT BOCCTAHABJIMBATHCS. ECIM CHUHTE3 HOBBIX HEUPOHOB C
TaKUM € yCIIEXOM BO3MOKEH U B MO3TY UEJIOBEKA, CJIEI0BATENBHO MOSIBUIIUCH JIOIOJI-
HUTEJIbHBIE BO3MOYKHOCTH HAIIPABJIICHHOTO BO3JEHCTBUS Ha NPOLIECCHl HApYyIICHUS
(YHKUIMK MO3ra W YCIEIIHOTO COXPAaHEHMs MMO3HABATENIbHbIX (PYHKIMI 10 TIyOOKOi
ctapoctu. HoBoe OTKphITHE yKa3bIBAa€T TAaKKE HA BAXKHOCTh CHA0KEHHSI MO3Ta HE00XO-
JUMBIMH OMOJIOTMYECKH AKTUBHBIMHU BEIIECTBAMH, KOTOpbIe OBl CHOCOOCTBOBAIH
00pa3oBaHUIO HOBBIX KJIETOK. bbuio mokazano, yto AJIK sBisieTcss oAHUM U3 TeX
BEILIECTB, KOTOPBIE MOTYT MOIIAEPKUBATH IPOLIECC PETEHEPALlMM HEPBHBIX KIIETOK
Mocjie UX MEXaHU4ecKoro mnoBpexjaeHus [94]. B skcnepumeHTe OBLIO YCTaHOBJIECHO,
yTo AJIK mposiBAsieT 3HAYMTENIbHBIA HEHPO3aIIUTHBIN 3P(QEKT MPOTHB AETeHEPALH
TPaBMHPOBAHHBIX MOTOPHBIX HEHPOHOB. DTH HAOMIOACHHS MO3BOJWIM BBIIBUHYThH
TUIIOTE3Y OTHOCUTEIBHO BO3MOXXHOCTH BOCCTAHOBJIEHUS MOTOHEMPOHOB U JTayK€ pOCTa
HEPBHBIX KJIETOK, YTO AaeT ocHOoBaHue cuuTaTh AJIK BaxXHBIM (PaKTOpPOM B KOMILIEKCE
Je4eOHbIX MEPOIPHUATHH y OOJIBHBIX, CTPAAAIOIIUX OT MOTEpU HEPBHBIX (YHKIUH B
pe3yibTaTe TPaBMbI WJIM HEUPOIeTeHEPATUBHBIX 3a00JIEBaHUI MO3Ta.

6.5. HeiiponaTruueckue 00J14

Lenpit psAa KIMHAYECKUX W 3KCIEPUMEHTAIBHBIX HCCIEAOBAHWN MOKA3aJl, YTO
AJIK a¢dexTuBeH nmpH JICUCHUH HEKOTOPBIX HEUPONMATHYECKUX OOJIEBBIX CHHAPOMOB,
KOTOPBIC SIBJISIFOTCS KIMHUYECKUM TPOSIBICHUEM OOJIBIIIOT0 YUCIA CaMOCTOSITEIbHBIX
3a00J1€BaHMI ¥ BbI3BaHBI MOPAKEHUEM HIIM TUCPYHKIIUEH HEPBHON CUCTEMBI.

TskeapIM OCITOKHEHHEM caxapHoro auabera SBISETCS AuaOeTHYECKas TOJIH-
HelponaTus, OT KOTOpou cTpamaroT oT 45 1o 80% manueHToB ¢ 3TUM 3a00JeBaHHEM
Ha pa3UyHbIX 3Tamax 6one3nu. O menecoodpaszHocTu ucnoiab3oBanus AJIK B neuenun
9TOrO 3a00JI€BaHMS MMEETCsl MHOTO cooOmeHnit [66]. Tak, B 3KCIepUMEHTAIbHBIX
UCCJICOBAHUAX AUAOCTUUCCKOW HEPBHOW JEreHepaliid W Hehpormatuu ObIIOo TOKa-
3aHO0, 4TOo AJIK yCKOpsieT HEpBHYIO pETreHEpaIyio MOCJE IKCIEPUMEHTAIBLHOIO MOB-
pexaenus. beio ycraHoBiieHo, uTo "nuaberuueckue" Kpwichl, npuHumaniiue AJIK,
COXpaHSUIU TPAKTUYECKU HOPMAJIbHYIO TPOBOJUMOCTh HEPBHOIO HMITyJibca 03
KaKOTO-JIM00 MOOOYHOr0 JEUCTBUS HAa YPOBEHB TJIIOKO3bI, MHCYJHWHA U CBOOOJHBIX
KUPHBIX KUCIIOT [95]. B apyrom ciydae OblIO MOKa3aHO, YTO KAPHUTUHOBAsI HEIOCTa-
TOYHOCTh TECHO CBsi3aHa C MAaTOT€HE30M JuabeTuyeckoil HeWpomatuu [96]. OTu
JAHHBIE TTO3BOJISIIOT CIENaTh BBIBOJ O TOM, 4TO AJIK MOXET yCKOpPSTh pereHepanuo
HEPBHBIX KJIETOK M TMpernaparT Ha €ro OCHOBE MMEET XOpPOIIWe MEePCHEKTUBBI s
JIEYEHHMS ATOTO TUNa Helpornartuu [97].

HpOTI/IBOOHYXOHeBBIC mpcriaparsl, MPUHAJICIKAINUC K INIATHHOBBIM HWJIM TaKCa-
HOBBIM I'pYyIIIIaM, SABJIAIOTCA HGﬁpOTOKCHQHBIMH arcHTaMH, BbI3bIBast HepI/I(l)epI/IquKI/Ie
HeﬁpOHaTI/IPI C pa3/IN9YHbIMU KIIMHUYICCKNMHU CUMIITOMAMH. B SKCIICPUMCHTAJIBHBIX MO-
ACIAX OBLIO IIOKa3aHoO, 4YTO IIpU IPHEMC KaK HOUCIUIATHUHBI, TaK H IIaKJIWTaKCEla
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coBmecTHO ¢ AJIK HelpoTOkcHMYHOCTH 00OMX TMpenapaToB 3aMEeTHO CHIbKaercs. [lpu
stoMm AJIK He oka3bIBaeT BIUSHUS HA TPOTUBOOMYXO0JIEBbIHN 2 dekT mpenapaToB [98].

Hyxseo3uanbie aHajaoru, BISOMIMECS MHTUOUTOpaMU 00paTHOM TPaHCKPUIITA3hI,
HapymamT cuHTe3 MuTOXOHApHanbHOW JIHK, ocnabiss sHepreTudeckuii MeTaboIm3M,
U MPUBOAAT K Nepudepuyeckoidl CUMMETPUYHON MoJIMHEeWponaTuu (aHTUPETPOBUPYC-
HOM TOKCHYECKOW HEHpOoIaTuu), KOTopas MMEET 3aMETHYIO paciHpoCTpaHEeHHOCTb Yy
BUY-unpunmpoBaHHbIX MalMEHTOB, IPUHUMAIOIIKX 3THU JeKapcTBa. OTMEUYEHO, UYTO y
Takux 001bHBIX ypoBeHb AJIK B miasme 3ameTHO cHikeH. OOHApy»XEHO, YTO KapHHU-
TUH U allJIKapHUTHUHBI, BKiItovass AJIK, mpu ucnosib30BaHUM B KOMOMHAIIMM C aHTH-
PETPOBUPYCHBIMH JIEKAPCTBAMHU HE TOJBKO MHTHOWPYIOT CUHTE3 lIepaMujia, HO TaKKe
MOBBIIIAIOT AHTUPETPOBUPYCHYIO aKTUBHOCTh W TOJIEPKUBAIOT (DYHKIIMOHUPOBAHUE
MMMYHHON CHCTEMbI, HApYyIIEHHONW NPUEMOM 3THUX JIEKapCTB. AHIIIUMCKHE HCCIe-
noBaTenu Tmokazanu, uyro npuem AJIK sBisieTcs maroreHeTHYecku OOOCHOBAHHOM
dbopmoit euenust nepudepudeckoi Heponatuu, BeI3BaHHOU JiekapcTBamu oT CITN]]
HYKJIe03uIHOU npupoas [99,100].

[TonydyeHHble pe3ysIbTaThl CBUAECTEILCTBYIOT O TOM, 4TO BKItoueHue AJIK B
JedeHue 00JIbHBIX MOXKET OKa3bIBaTh 3aIIMTHOE JCHCTBUE OT HEUpOIaTUii, BEI3BAHHBIX
MPOTHUBOOITYXOJIEBOM WJIM TPOTUBOBUPYCHOM Tepanuei.

[Tokazano taxxe, yto AJIK 3ammimaeT KIeTKn Mo3ra OT ps/la HEHPOTOKCUYECKHUX
7 PeKTOB, BEI3BAaHHBIX AJIKOTOIBHON MHTOKCHKaruen [101]. BeisiBieHHbBIE B dKCIIEpH-
MEHTE TMOJIOKUTEIbHbIE MeTabonudyeckue U (pyHkironansHbie 3ddextsr AJIK moryT
CIIY’KUTh XOpOIIEH OCHOBOW /JiT OOOCHOBAHHUSI €r0 KJIMHUYECKOrO MPUMEHEHUS B
Tepanuu ankoroiusma [102].

6.6. IIpopuminakTuka KaTapakThbl

HedepMeHnTaTuBHOE TMUKO3UIMPOBaHUE OEIKOB B OPraHU3ME MIIEKOMHUTAIOIIMNX,
KOTOPO€ NPOUCXOAUT B PE3yJbTaTe NMPSAMOM pPEaKUMU BOCCTaHOBJIEHHBIX (CaxapoB ¢
NEPBUYHONW aMUHOTPYIION OENKOB, MPUBOAUT K 00PAa30BaHUIO MOMEPEYHOCBI3aHHbIX
HEMPUPOIHBIX MOJEKYISPHBIX CTPYKTYP, HAa3bIBAEMBIX KOHEYHBIM IPOJYKTOM TIJIMKO-
sunmupoBanus (KIII'). Dta peakuus urpaer BaKHYIO pOJib B Pa3BUTUU Pa3IMYHBIX
NIaTOJIOTUYECKUX M3MEHEHHM, BKIIOYas U IPOLIECCHI CTAPEHUS KUBOTHBIX U YEJIOBEKA.
Oo6pa3oBanue KIII' HeoOpaTuMO M 3TH NPOAYKTHI UMEIOT CBOMCTBO HAKAaILJIMBATHCS B
opranu3Me. IIpogyKThl INIMKO3WIMPOBaHUS OEJIKOB IMOCPEICTBOM PA3JIHMYHBIX MeXa-
HU3MOB MHAYLHMPYIOT pa3BUTUE nuadetndeckoil Heiponatuu. [Ipoiecc nonepeyHoro
CBSI3bIBAHMS OEJIKOB, BBI3BAaHHBIN TINIMK3UIMPOBAHUEM, HAMOOJIEE 3aMETEH B KOJIareHe
KOXH, B MO3TYy (IIpU CTapeHuu) U XpycTtainuke rina3a. Bennunna KIII' riukorena koxu
MOXKET CIY>KUTh HAJICKHBIM TapaMeTpoOM IIPH OILIEHKE OMOJOTHYECKOTO BO3pacTa
YyesoBeKa Wi Y(PPEKTUBHOCTH JEHCTBUS TePOIPOTEKTOPOB.

VYBenuueHne KOJIMYecTBa INIMKO3WIMPOBAHHOIO O€jKa B XpyCTaJluKe Ija3za IpH-
BOIUT K Karapakrte. Crapyeckas KaTapakTa pPa3BUBAeTCA Yy HEKOTOPBIX JIIOAEU B
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Bo3pacte 50-60 net. JleueOHbIe mpenapatrhbl, CIOCOOHBIE MOJHOCTHIO W30aBUTH YellO-
BEKa OT JTOro 3aboJyieBaHMs, MMOKa He paspaboranbl. VccienoBaTenn HeEIaBHO
oOHapyxuiu, 4to ¢ nomoibio AJIK (HO He KapHUTHMHA) BO3MOXXHO Onaropaps €ro
AHTUOKCUJAHTHBIM CBOMCTBAM yJA€TCsl CHUXKATh PeaKUUy TIIMKO3WIMPOBAaHUSL OEJIKOB
XpycCTajlMKa rja3a U 3aMelIATh MPOLEecC CO3peBaHMs KarapakTsl Ha 42%. [lomosiHu-
TeJNbHbIC HUccaenoBanus noxka3anu, utTo AJIK Bei3eiBaeT 70%-¢ CHM)KEHHE KOJIMYECTBA
oenkoB KIII', oOpa3zoBaHKre KOTOPBIX JEJIAET KAaTapakTy HeEoOpaTUMOH. DTO mepBoe
HCCIIEIOBAaHUE, B KOTOPOM ycTaHOBJIEHO, uto AJIK mpenarcTByer mpoiieccy "cuimBa-
Hus" Oeska B XpyCTaJlUKe IJia3a, KOTOPOE JAaeT HAJekKIy Ha CO3/JaHHUe Ipernapara,
npeaynpexaaromero pazsurue karapaktsl [103]. IIockonbKy 3TO BElECTBO MPENOT-
BpallaeT MPOLECCHl IITMKO3UJIOBAaHUS, BEPOSITHO, YTO U MPU TUAOETUUECKON HEMpo-
MaTUU ero jedeOHbI A(()EKT B 3HAUYNTENHHOU CTETeHHW CBs3aH co cHikeHueM KIIT
MHUEJIMHOBOU 000JIOUKH.

7. Illpenaparsbl L-kapuutuna u AJIK

PesynbraTel ucciaenoBanuii mo 6moxumuun u hapmakosoruu L-kapuutuna u AJIK
MOCITY)KHJIA TEOPETUYECKUM OOOCHOBAHHMEM JUIsl CO3JaHUsl JICKAPCTBEHHBIX Ipera-
paToOB Ha UX OCHOBE.

[Ipenapatel L-kapHutuHa ObUTH pa3penieHsl B EBporne eiie B Hayane 1970 romos
B Ka4eCTBE JIEKapCTBa JJIsl JICYCHHs CEPJICYHBIX W HEBPOJIOTMUECKUX 3a0oneBanuii. B
70-e u B Hauane 80-X ToJ0B, MOKa HE ObUIK emie pa3paboTanbl 3P(HEKTUBHBIC MPO-
LeCChl NONIYyUYeHUsI L-KapHUTHHA, HA PBIHKE MHOTUX CTpaH Haxoauicsa DL-kapHutuH.
B TO Bpems OTCYyTCTBOBAJIIM HOCTOBEPHBIE JAaHHBIE O TOM, YTO DL-KapHUTHH MOKET
NPOSIBIIATh TaKyl e OMOJIOTMYECKYI0 aKTUBHOCTh, Kak L-kapuutuH. Kpome Toro,
HAKOMWJINCh MHOTOYHCIICEHHbIE (DaKThl HETATUBHOTrO BiMSHMM DL-kapHUTHHA Ha
pa3lInuHbIe CTOPOHBI OOMEHAa BEIIEeCTB. DTO MPHUBEIO K TOMY, 4TO yke B 1984 romy
areHTCTBO MO KOHTPOJIIO JIEKAPCTBEHHBIX MpenapaToB U NMUIIEBbIX npoaykTtoB CIIIA
NPUHSIIO pelieHue o Heponyienuu ummnopra DL-kapautuHa. brnaronaps atomy 66110
KaTeropu4ecKku 3amperieHo ucrnoib3oBanue DL-kapuutuna B CIIIA, u B Hacrosiiee
BpeMs BO BCEM MHPE MCIHOJIB3YETCS TOJbKO L-KapHUTHH. ODKCIEPUMEHTAaJbHbIE
pe3yabTaThl O CPABHUTEIBHOMY HM3YyYEHHIO aKTMBHOCTM DL-kapHutnHa u L-xkapHu-
THHA, MOJIy4Y€HHbIE B TociaeaHue roinpl [104], TONbKO YCWIMBAIOT PEKOMEHIAINU
CIELUAJIUCTOB O HEJOMYIIEHUH HCIOJIb30BaHUS PAIIEMUYECKOr0 KapHUTHHA B Me-
JTUIAHCKOM mpakTuke. OCHOBHBIM MHUPOBBIM IPOU3BOJUTENEM CcyOcTaHiuu L-kapHu-
THUHA sBJISIETCSl IIBelnapckas ¢upma «lLonza», a JTeKapCTBEHHOIO IMperapara Ha €ro
ocHOBe (ToproBoe Ha3BaHue "KapHuteH") — uranmpgHckas ¢upma «Sigma Tau», Ko-
TOpasi 3apeructpupoBasia 31oT npenapaT B 30 crpaHax mupa, Bkiroyas CIIA u
Poccuro. bonee 50% Bcex HayuHbIX MyOnuKauuid mo L-KapHUTHHY TpeICTaBIICHBI
Hay4YHBIMU NOJPA3ACIICHUSIMU 3TON (UPMBI.
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B CCCP DL-xkapHUTHH CHHTE3UMpPOBaH BO BCeCcOol03HOM Hay4HO-HCCIEN0-
BaTEJIbCKOM BUTaMHUHHOM WHCTUTyTe eme B 1968 romy, a B 1981 romy Oblia
pa3pelieHa Ajig MEAUIIMHCKOTO MPUMEHEHHUs JIeKapCTBEHHasl (popMa MpernapaTa Ha ero
ocHoBe — 20%-i pacTBOp /Uil mpuMeHeHust BHYTpb. B 1993 roay Obun pasperieH st
MeauuuHCKoro npumeHenus 10%-it pacrtBop DL-kapHuTHHA B aMItyjax mo S5 Mul s
BHyTpHBeHHOro BBeneHus. OOa mpenapara paspabortansl B HIIO «Buramuss» (B
Hactosiiee BpeMsa PI'VII «'HHUUN Buramuno»). OnHaKO MEPCHEKTUBHOCTh MpUMeE-
HEHUs MpenaparoB L-KapHUTHMHA W Haauuve MHPOPMALUA O HEraTUBHOM JE€WCTBHUU
ero D-u3omepa, CTUMYJIUpPOBAJIO HCCIAEAOBAHMS [0 pa3padOTKE JIEKAPCTBEHHBIX
cpencts Ha ocHoBe L-kapHutuHa. B pesynbraTe mnpoBeaeHHoi paborsl B HIIO
«ButamuHbpy ObUIM CO3/JaHBl Npenaparbl L-KapHUTHHA IMOJ TOPrOBbIM Ha3BAHHEM
«Kapumane» u 20%-ii pactBop " Kapuusnsa", xotopeie Bbimyckaer OO0 «IIHMK-
OAPMA» (Poccust). OHU UMEIOTCS HA POCCUUCKOM (papMaleBTUUYECKOM PBIHKE YXKE
6onee 3 ner. B OGmmkaiimee Bpems sta pupma mmaHupyet BoiTyck 10%-ro pacTBopa
"Kapauans" s uHbekiuid, a Takke mnpenapaT Ha ocHoBe AJIK mon ToproBbiM
Ha3BaHueM «Kapnaunerun». [Ipu yyactun kommnanuu «IIMK-OAPMA» mnpoBoautcs
pan uccnenoBaHuid mo uzyudeHuro L-xapuutmHa u AJIK, a Takxke ocyuiecTBisiercs
BBIIIYCK  CHENHMAJIbHOM  HAYYHO-METOAUYECKOW  JIUTEpaTyphbl,  IMOCBAIIECHHOU
aKTyaJIbHBIM MTpoOJIeMaM IUarHOCTHKY U JICUCHUS UMHU Pa3IUYHbIX 3a00JI€BaHU.

Takum o0pa3oM, JOKIMHUYECKHE, KIMHUYECKHE U HAay4yHbIE pe3yJIbTaThbl CBUJIC-
TEJIBCTBYIOT O 11€JIeCO00Pa3HOCTU UCIIONb30BaHUs npenaparoB L-kapuutnna u AJIK B
MEIHMIMHCKON IpPaKTUKE. B3anMOCBA3b MEXAY SKCICPUMEHTAIBHBIMU JAHHBIMU M
KIIMHUYECKUM TPUMEHEeHHEeM L-KapHUTHHA U ero 3(UPOB B HACTOSIIEE BPEMsI TIPOIO0I-
KAET OCTAaBaThCS MPEAMETOM IIMMPOKOTO oOcyxkaeHus. [lomaraem, 4To Hactosumit
o030p Oymer CcTUMYJIUpPOBaTh JajibHEilllee H3ydYeHHue L-KapHUTHHA U JpYrux
BUTAMHUHOIIOIO0HBIX coenHeHui B cTpanax CHI'.
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3ATBEPIKEHO
® Hakaz MinictepcTBa

[
K a H l e‘]'l b OXOpPOHHU 37I0pOB’s1 YKpaiHu
30.03.10 Ne 266
PeecrparniitHe mocBiTueHHS

(KARNIEL) Ne UA/10553/01/01

Cxuaajn JikapcbKoro 3acooy :

ditoua peuosuna: JIEBOKAPHITHH;

1 mu1 po3uuny MicTuTh 200 Mr JI€BOKapHITHHY;
00NOMidiCHI peyoBuHu. KUCIOTa COpOIHOBA, BOJIa OUHIIICHA.

Jlikapcbka popma. Po3unH 17151 opadbHOTO 3aCTOCYBaHHS.

Ha3sga i micuesnaxomxennss BupooHuka. 3AT «Kopmnopariiss OJIIGEH», Pociiicrka
®denepais, 127299, Mocksa, Knapu Iletkin, 6. 18, cT. 1.

dapmakoTepaneBTH4HA rpyna. Merabomiunuii 3aci6. Kog ATC A16A AO1.
Dapmaroounamixa. JIeBOKapHITHH — 1€ IPUPOIHA pEYOBHHA, HEOOX1THA JIJISI eHEPTETUYHOTO
00OMiHYy ccaBIIiB. JIeBOKapHITHH OOJIETIITY€ HAAXOIKEHHS JOBTOJIAHIIIOTOBUX KUPHUX KUCIIOT
y MITOXOH/IPI1 KJIITUH, TAKUM YHHOM HaJa€ CyOCTpaT JUIsl OKUCHEHHS 1 YTBOPEHHS €HEepTii.
KupHi KHUCIOTH BUKOPUCTOBYIOThCS SIK CyOCTparT Uil YTBOPEHHS €Heprii y BCiX TKaHWHAX,
KpIiM rojIoOBHOTO MO3Ky. [lepBUHHUI cucTeMHMIA Je(IUT KapHITUHY XapaKTepPU3y€EThCS
HU3bKOIO KOHIICHTPALII€IO JICBOKAPHITHHA B I1J1a3Mi, epuUTpoLMTax Ta/abo TkannHax. He
3’5ICOBAHO, AKi CaMe CUMIITOMH CIIPUYMHEH1 HECTATKOM KapHITUHA 1 SIK1 — OpPraHIgYHOI0
aIUAEMI€I0, TaK SK OUYUKYETHCS, [0 KAPHITUH MOKE TTOKPAIIUTA CUMITOMH 000X MaTONOT1i.
KapniTun nokpariilye BUaIeHHs HAAJIUILIKY OPTaHIYHUX Ta )KUPHUX KUCIIOT Y MAlll€HTIB 3
MOPYIICHHSIM MEeTa00J113My KUPHHUX KUCIIOT Ta/a00 31 crienuiyHUMHU OpraHiuHUMU
aIUAONATISMU, SKiI CIIPUYHUHSIOTH HAKOITMYEHHS B oprafi3mi ari-CoA.

BropuHHa HeAOCTAaTHICTh KapHITHHY MOKe OyTH HACIIIKOM BPOKEHUX PO3JIa/iiB OOMiHY
peuyoBrH. KapHiTHH MO’Ke 3MEHIITyBaTH MOPYLIEHHS MeTabo0Ji3My y MAI€HTIB 3 BPOHKEHUMH
MATOJIOTISIMH, SIKi CHIPUYHHSIOTh HAKOTIMYEHHSI TOKCUYHUX OPTaHIYHUX KUCIOT. Takuit eext
OyB IIPOIEMOHCTPOBAHUH JIJIs1 HACTYTIHUX CTaHIB: riIyTapoBa auuaypis 11, Mmetunmanonosa
aruaypis, MPOMIOHOBA altuAeMis 1 HeoCTaTHICTh arI-CoA-IeriiporeHa3u cepeIHbO-
JIAHIIIOTOBUX YKUPHUX KUCIOT. 7,8-AyTOIHTOKCHKAIIiSl Y TAKUX MAIlIEHTIB BAHUKAE BHACIIIOK
HAKOMUYEHHS croy4eHb anmi-CoA, siKi mopyuryroTh TpoMixkHii oOMiH. [Togansimmii rigpomis
cnonyk ani-CoA 70 BUIBHUX KUCIIOT CIIPHYUHIOE aIlU/03, SIKiil MOXKE 3arpoXKyBaTh KUTTIO.
JleBOKapHITHH HEUTpalli3y€e croflyKu aimi-CoA, yTBOPIOIOUH allMIKAPHITHH, K1 IIBUIKO
BUBOJIUTKCS 3 OpraHizMy. HegocTaTHiCTh KapHITUHY BUSBISETbCA O10XIMIYHUM METO/IOM 3a
HA/IHU3bKOIO KOHIIEHTPAIII€I0 BUTLHOTO KapHITUHY B IJ1a3Mi, MeHIIe 20 MKMOJIB/JT Yepe3
THKJIEHB MICTIs MPUHOMY Mpenaparty, 1 MOKe BUSIBIISITHCS OJTHOYACHO HU3bKUMU KOHIICHTPA-
IisSIMU Y TKaHUHAX Ta/a00 cedi. KpiM Toro, 11eii cTan Moke OyTH OB’ sI3aHUIA 31 CITiBBITHO-
IICHHSIM KOHIICHTPAILIN B TIa3Mi allFJIKapHITUHY/JIEBOKApHITHHY, 1110 niepeBuinye 0,4 abo
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aHOMAJIPHO BUCOKUMH KOHIICHTPAIIISIMU alIMJIKAPHITUHY B cedi. Y HEJOHOMIEHUX JiTeH 1
HOBOHAPO/PKEHUX BTOPUHHA HEJIOCTATHICTh BUSIBIISIETHCS SIK KOHIIEHTPAITiS JICBOKAPHITHHY B
J1a3Mi KpOB1 HUIIIE BIKOBOI JJO3H.

Dapmakokinemuxa. AGCONMIOTHA O1010CTYITHICTH JICBOKAPHITHHY, PO3paxoBaHa MiCs
KOPEKIIii BITHOCHO KOHIEHTpAIIii B IJIa3Mi IUPKYIIOIOYOT0 €HI0I€HHOTO JIEBOKAPHUTHHY,
ctaHoBUTH (15,1£5,3)%. 3aranbHuii KiipeHc J1eBOKapHUTHHY (103a/AUC, BKIIIOUa0un
eHIoreHHi 0a30Bi KOHIIEHTpaIlii) B cepeqabomy ctaHoBHUB 4,00 11/roj. JIeBokapHITHH HE
3B’s13yBaBcd 3 OLTKaMH IJ1a3Mu a00 anbOyMIHOM MPU TECTYBaHH1 y OyIb-IKMX KOHIEHTPaLIIX
a00 Oyab-SKMX TBApUH Ta JIIOJMHHU.

Bix 58 1o 65 % eBokapHUTIHY BUBOJUTHCS 3 CEUCIO Ta KaJIOM MpoTsaroM 5-11 a16. Makcu-
MaJlbHa KOHIICHTpAIlisl KapHITUHY B CHPOBATIIl KPOB1 BiA3HaYanuch uepes 2,0-4,5 roauH micis
npuiiomy npenapary. OCHOBHUMH BU3HAYE€HUMH MeTabonitTaMu Oyiu TpuMeTHiaMiH-N-
OKCHI, IEPEBaXKHO B cedi (Bix 8 % 10 49 % BBeneHoi f03u), Ta [ H]-y-6ytrpoberaiH,
nepeBakHo B Kaui (Bix 0,44 % no 45 % BBeneHoi 103u). BuganeHHs: HE3MIHEHOTO
JIEBOKAPHITUHY 3 CeUYel0 CTAaHOBUTH BiA 4 10 8 % BBeAeHOI 103U. BuaaneHHs 1eBoOKapHITUHY
3 KaJIOM CTaHOBUTH MeHIle 1 % BBeCHOI J03H.

IHoka3zaHHs 1/ 32CTOCYBAHHS.

— IlepBuHHA cUCTEMHA HEOCTATHICTh KapHITUHY;

— BpOJDKEHI MOPYIIEHHS OOMiHY PEUOBHH, SIK1 CIPUYUHSIIOTH BTOPUHHY HEIOCTATHICTb
KApHITUHY.

IIporunoxka3aHus.
[TimBuiieHa 4y TIMBICTH 10 KOMIIOHEHTIB Mpenapary.

Oco0smmBOCTI 3acTEpPEKEHHS.

Hanro mBuakuii npuiioM J1€BOKapHITUHY CIPUUYUHIOE TOO1YHI peakuii 3 00Ky IITyHKOBO-
KHILIKOBOT'O TPakTy. J103y HEOOX1THO PIBHOMIPHO PO3AUIUTH MPOTATOM JHS AJ11 MaKCH-
MaJIbHOI TIEPEHOCUMOCTI.

[Ipu nepBUHHIN CUCTEMHIN HETOCTATHOCTI KapHITUHY KIIIHIYHA KapTHHA YSIBJIs€ COO0I0
noBTOpHY Peite-nofibHy eHiedanonaTito, CHMIOTOMH SIKOT — T1IIOTOHIs, M’ S130Ba CIA0KICTh 1
3aTpUMKa pO3BUTKY. JIJi1 BCTAHOBJICHHS 1arHO3y NMEPBUHHOI HEIOCTATHOCTI KAPHITHHY
HEOoO0X1/1HO, 100 piBEHb KapHITUHY Y CHPOBATIII KPOBi, EpUTpOLIUTaX Ta/ab0 TKaHWHAX OyB
3aHMKEHUM, Ta 100 y nalieHTa He OyJI0 MEPBUHHOTO MOPYIIEHHS OKUCICHHS JKUPHUX
KHCIIOT a00 OpraHiyHUX KUCIOT.

VY nesikuX Maii€eHTiB, MEPeBaKHO y XBOPHUX Ha KapAi0MiONaTiio, JJIKyBaHHS KapHITUHOM
MIBUKO CIIPUSi€ 3HUKEHHIO BAXKKOCT1 3aXBOPIOBAHHS Ta oAy KaHH!0. JIiIKyBaHHs, KpiM KapHi-
TUHY, Ma€ BKIIIOYATH MIATPUMYIOUY Ta 1HIIY Teparito, HeOOXiAHY 32 CTAHOM 3/10pOB’ sl
Marj€cHTa.

KapHiTuH He BUsBISi€ MyTareHHUX BJIACTUBOCTEM.

3acTocyBaHHs y nepioa BarirHocti a00 roqyBaHHs rPyAAI0.
AJIEKBaTHHX 1 HAJIGKHO KOHTPOJILOBAHUX JIOCIIKEHb 3 YUaCTIO BariTHUX JKIHOK HE
TIPOBOIVIIH.
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JleBOKapHITHH MOKHA 3aCTOCOBYBATH M1 Yac BariTHOCTI a00 royBaHHS IPYyAJIIO0 JHIIE IPU
KJIIIHIYHIN HEOOX1THOCTI 1 KOJIM TIOTEHIIIHA KOPUCTH TIEpEeBaXKa€e pU3MK JJIS IJI0/A.
JleBOKapHITHH MMPOHUKAE B TPYJHE MOJIOKO, TOMY JIIKYBaHHS IIPEMapaToM MpHU3HAYAE JIKap.
S0 JTiKyBaHHS JJIs1 MaTepi BaKJIMBE, TOYBAHHS TPYAII0 IPUTTHHSIOTH.

31aTHiCTH BIVIMBATH HA IIBUAKICTH peakuii NpU KepyBaHHI aBTOTPAHCIIOPTOM a00
po0oTi 3 iHIIMMHU MeXaHi3MaMH.

Hemae noBinomMiieHb Mpo BIUIMB MpenapaTy Ha 34aTHICTh KepyBaTH aBTOMoOLIEeM abo poOoTi
3 IHIIMMHU MEXaHI3MaMHu.

Hitn.
JlikyBaHHS aiTel y Billi 10 3-X pOKIB 3M1MCHIOBATH i HATJISAIOM JIIKapsl.

Cnocid 3acTocyBaHHS Ta 103M.

Po3uun nns nepopasibHOro 3acrocyBanHs 3a 30 XB /10 1K1, 101aTKOBO p0O30aBIIsiiOun
pinuHorO0. Jlopoci: pekoMeHI0BaHa 103a JIEBOKApHITUHY cKianae Bia 1 10 3 r/menp nis
JIFOIMHH Baroro 50 kr, M0 eKBIBJICHTHO 5-15 Mi/aeHs. BUCOKI 103U CItiji MpU3HAYaTH
3 00EPEIKHICTIO 1 JIUIIE B TUX BUMAAKAX, KOJIHM KIIHIYHI 1 010XIMIYHI JaH1 J03BOJISIFOThH
NPUITYCTUTH, IO MIJBUIIECHHS 1031 IpuHece KopucTb. Ciia po3nounHatu 3 1 r/nens (5
MJI/IeHb) 1 Hazmami 301IbIIyBaTH A03Y 3 MOCTIHHOIO OIIHKOK MEPEHOCHUMOCTI 1 KITHIYHOT
peaxkuii. KoHTpoab Mae BKIrOYAaTH NepiognyHe 010XIMIYHE TOCIIIKEHHS KPOB1, IEPEBIPKY
OCHOBHUX TMOKA3HUKIB XKUTTEASUIBHOCT1, KOHIICHTPAIIll KApHITUHY B IJIa3Mi 1 3arajJbHOTO
KJIIHIYHOTO CTaHYy.

HoBonapomxeni i nitu: PekoMmenoBana 103a JieBOKapHITUHY ckianae Big S0 go 100
MT/KT/fieHb, 110 ekBiBajgeHTHO 0,25—0,5 MJ/KT, IeHb PO3YHUHY AJIS IEPOPATHHOTO
3acTocyBaHHS. BHCOKI 1031 MOBUHHI MPU3HAYATUCS 3 00EPEXKHICTIO 1 JIMIIE B TUX BUIAJKAX,
KOJIU KJIIHIYHI 1 010X1MI4YH1 JJaH1 JO3BOJISIOTh MPUITYCTUTH, IO MIABUIIICHHS T03U TTPUHECE
KOpucTh. Jlo3yBaHHs po3MounHaOTh 3 50 MI/Kr/fAeHb, 1 Hajali 30UTbIIYIOTh 10 JOCSITHEHHS
MaKCUMAaJILHOTO piBHS B 3 T/1€Hb (15 MJ1/A€Hb), TOCTIMHO OILIHIOIOYU MEPEHOCUMICTH 1
KJIHIYHY BiAnoBiab. KoHTposb Mae BKIIOUATH nepioguuHe 010XiMivHE TOCIIIKEHHS KPOBI,
NepeBipKy OCHOBHHX IMOKA3HUKIB KUTTEISTIBHOCTI, KOHIIEHTpAIil KapHITHHY B IJ1a3Mi KPOBI
1 3araJlbHOTO KJIIHIYHOT'O CTaHy.

IlepenosyBanus.

[ToBigOMIIEHE IPO TOKCUYHICTD JIEBOKAPHITHHY IIPH Nepeo3yBaHH1 He Oyiio. Benuki no3u
npenapaTy MOXYTb CIPUYMHHUTH Jiapeto. JIECBOKApHITUH JIETKO BUAANIAETHCA 3 MJIa3MHU Jiia-
J130M.

VY Bunmazaky nepeao3yBaHHs 31HCHIOIOTh 3aX0A1 AJI BUAAJICHHS IIpernapaTy 31 HUTyHKOBO-
KHLIKOBOI'O TPAKTY, IPOBOSATh CHMITOMATHYHE Ta MIATPUMYIOUE JTIKYBaHHS.

ITo0iuni epexTH

[Ipu TpuBagoMy 3acTocyBaHHI BHYTPIIIHEO L- a60 D,L-kapHITHHY MTOBIIOMIISIOCS MPO Pi3HI
HE3HaYH1 po3naau 3 60Ky IMUTYHKOBO-KUIIIKOBOTO TPAKTY: 000POTHI HYI0Ta Ta OJIFOBAaHHS,
MeTeopusM, aiapes. Titeku mpu 3actocyBanHil D,L-kapHITHHY MalieHTaM 3 ypeMi€lo ONUCaH1
BUIMAJKH JIETKOI MIacTeHI].
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[Tpu 3MeHIIIeHH] 1031 9acTO 3HWXKYEThCS a00 MOBHICTIO 3HUKA€E CIPUYMHEHUH TIperapaToM
3armax Tiia narieHTa abo po3iaan MUTYHKOBO-KHUITKOBOTO TPAKTY. Uy TIIHMBICTE 10 TIpenapaTy
HEOOX1HO YBa)KHO OL[IHIOBATH MPOTSITrOM MEPUIOro TUXKHS 3aCTOCYBaHHS Ipenaparty 1 Micis
KO>KHOTI'O ITiIBUILEHHS JO3H.

OrnrcaHi BUNIAJKUA CYJJOMHUX HaMaAiB y MAIl€HTIB SIK 3 MOMEPEIHHOI0 CYJOMHOIO
aKTHBHICTIO, TaK 1 06€3 Hei. Y maIlieHTIB 3 ONEPEIHBOI0 CYIOMHOI0 aKTHBHICTIO
MiJIBUIIYBaJIach 4acTOTa Ta/a00 BaXKKICTh CYJJOMHUX HamaiB.

B3aemonist 3 iHIIMMH JiKapchbKMMHU 3ac00amMu Ta iHIII (OpMHU B3a€EMOTIH.
OnHoyacHe 3aCTOCYBaHHSA ITTIOKOKOPTUKOIIIB IPU3BOIUTD 0 HAKOIMYCHHS JIEBOKAPHITUHY Y
TKaHUHaX OpraHizMy (OKpiM MEe4iHKH). [HII aHaboM1uH1 3aCO0M MOCUITIOIOTH €EKT Mpenapary.

Tepmin 30epiranns. 3 poku.

YmoBH 30epirannsi. 30epiraTu B HeIOCTYITHOMY JIJIS JIITEH 1 3aXHIIEHOMY BiJ CBITJIa MiCITi
npu Temriepatypi He Buiile 25 °C. Ilicns nepiioro BiaKputTTs 30epiratu npu TemiepaTypi Bijl
+2 1o +8 °C npotsirom 1 micsiis.

YnakoBka. Y diakonax Ne 1 mo 25 mut, 50 mur a6o 100 mut po3unHy.

Kareropis Binnmycky. be3 penenra.
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LWKITO®EPOH

IlIpomueosupycnoe, anmuxnamuouiinoe cpeocmeo
¢ RPOMUBOGOCHATIUMENLHBIM U UMMYHOMOOYIUPYIOUWUM IPPeKkmom

[IpoTBOBHpYCHOE, AHTUXIAMUAUNHOE CPEJICTBO C MPOTUBOBOCHAIUTEIBHBIM U IMMYHOMO/Y -
mupytromuM > dextom Huknodepon -N-(1-ne30kcu-d-raroruro- 1-mm)-N-metrmnamMmonuii-10-
MeTiI-KapOoKcmiIaT akpuaoHa. Llukmodepon sBisieTcss HI3KOMOJIEKYISIPHBIM UHITyKTOPOM
UHTEp(EpOoHa, YTO ONpeeNIsseT IMPOKUNA CIIEKTP €ro OMOI0rn4ecKOi aKTUBHOCTH (TIPOTHBO-
BUPYCHOM, IMMYHOMOIYJIMPYIOLIEH, IPOTUBOBOCIATIMTENBbHON U Ap.). Llukinodepon a¢ppextu-
BEH B OTHOLIEHUHU BUPYCOB KJICILIEBOIO 3HIE(aTnTa, IpUIla, TenaTuTa, repreca, IMTOMeraso-
BUpYCa, BUpyca IMMYHOIe(DUINTA YeIOBeKa, BUPYCa MANUIJIOMBI U IPYTUX BUPYCOB.
YcranoBnena Beicokast 3pPEeKTUBHOCTH Mperapara B KOMIUIEKCHON Tepaniy OCTPhIX U XPOHU-
YeCKUX OaKTepHaIbHBIX MH(PEKIUH (XJIaMHIU03bI, PO’KUCTOE BOCIIAJICHUE, OPOHXHTHI,
ITHEBMOHMUH, [TOCIIEONEPALIMOHHBIE OCI0KHEHMsI, OaKTepuaibHble U TPUOKOBbIE MH(EKLIUH
MOYETIOJIOBOI CUCTEMBI, CEPO3HBbIE MEHUHTUTHI, A3BEHHAas 00JI€3Hb) B KAUYECTBE KOMIIOHEHTA
umMMmyHoTepanu. [luknodepon mposBiseTr BHICOKYI0 3()()EKTUBHOCTD MTPU PEBMAaTUYECKUX U
CHCTEMHBIX 3a00JIEBaHHUAX COCTUHUTEIILHON TKAHU, TOJABIISAS Ay TOMMMYHHBIE PEaKIUU 1
OKa3bIBasi MPOTUBOBOCHAIMTENIBHOE U 00e3001MBarolee AeicTBre. IMMyHOMO Ty IMpY O
apdexr Lukmopepona BeIpakaeTcsi B KOPPEKIIMA IMMYHHOTO CTaTyca OpraHu3Ma mpu
UMMYHOJE(PULUTHBIX COCTOSHUSX Pa3IMYHOTO MIPOUCXOXKAECHHUS U Ay TOUMMYHHBIX
3aboneBaHusIX. L{ukiiopepoH NpUMEHSIOT y B3pOCibIX U AeTel cTapie 4 JeT.

AMITYJIbI

12,5 % - mo 2 ml (B ynakoBke 5 ammyJi, B KopoOke 150 ymakoBoK).
Perucrparnmonnsiii Homep 11.05.03/06972 ot 30.05.03

IMoka3aHusi K TPUMEHEHHUIO:
YV e3pocnvix:
— npu neuennn BUY-undexuun (craguu 2A-3B);

— B KOMIUIEKCHOM Tepanuu HelpouHpeKuuu (cepo3Hble MEHUHTUTHI, KJIEIIEeBOW Ooppesno3
(6one3np Jlaiima), paccessHHBIN CKIIEPO3 U Ap.);

— TIpu JICYeHUH BUPYCHBIX renatuToB (A, B, C), reprneca n nuuToMeranioBUpyCHON HHPEKINY;

— IpU BTOPUYHBIX UMMYHOJe(ULUTAX PA3INYHON STHOJOTUU: OCTPhIE U XPOHUYECKUE
OaxkTepualibHble U TPUOKOBbIE HH(EKIINHU, OXKOTH, PalMalliOHHbIE TOPAXKEHNUS, I3BEHHAS
00J1€3Hb U APyTHUE UMMYHOAS(DUIIUTHBIE COCTOSHUS;

— IpU XJaMUAUHHBIX MTHPEKIUAX (BeHepuyeckas TuMorpatyJieMa, yporeHuTaabHble
XJIAMUAMO3bI, XJIAMUAUWHBIE PEAKTUBHBIC apTPUTHI);

— P PeBMATHYECKUX U CUCTEMHBIX 3a00JI€BaHUAX COSAMHUTEIBHOM TKaHU (peBMa-
TOUJIHBIE apTPUTHI, IPYyTHE Ay TOUMMYHHbIE 3a00JI€BaHUSI COCIMHUTENbHON TKAaHN);

— TIpH JeTeHEPATUBHO-TUCTPOPHUUCCKUX 3a00JICBAHUSIX CYyCTABOB (1e(hOPMUPYIOLITHIA
0CTE0apTpoO3 U Ap.)
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YV oemeii:

— mnpu BupycHbixX renatutax A, B, C, nenvra, GP u BUU-undexnmmy;

— TIpH reprneTuyeckoi HHPEKIHuH (MMPOCTOM reprec, IIMTOMETaIOBUPYCHAs HH(EKITHS,
WH(DEKITMOHHBIIT MOHOHYKJIEO03 H JIP).

TABJETKHAU

1o 0,15 r, MOKPBIThIE KUIIICYHOPACTBOPUMOI 000TO0UKOM.
VYnakosku no 10 u 50 Tabnetok, B kopodke 300 u 100 yrnakoBok.
Peructpaunonnsiii Homep P02.03/059588 ot 17.02.03

IMoka3zaHusi K NPUMEHEHHIO:

Luxnogepon npumensiom y 63pocivix 6 KOMHIEKCHOU Mepanuu.

— BUY-undexunu (craguu 1A-3B).

— [I'punma u ocTpbIX pecipaTOpPHBIX 3a00JIeBaHUH.

— Bupycubix renatutos A, B u C.

— T'epnetnueckoit nHbeKkIHN.

— Heiipoundekuuu: cepo3Hble MEHUHTHUTHI, KJIeeBor 6opemuno3 (0one3ns Jlaiima).
— OCTpBIX KHIIEYHBIX HHPEKITHI.

Y oemeii, nauunas c 10 nem, 6 komniekcHol mepanuu:
— BUY-undexuu (craguu 1A-3B).

Y 0emeii, nauunas c uvemsvipex nem, 6 KOMNIEKCHOU MEPANUU:

— Octpsix u XxpoHnyeckux ranatuto B u C.

— T'epnieTnueckoif HHPEKITUH.

— TlpodunakTuku U JeUEHUs IPUIINIA U OCTPBIX PECTTMPATOPHBIX BUPYCHBIX HHPEKIIUH.
— OCTpBIX KUIIEYHBIX UHPEKIIUH.

IMOBOYHBIE JEVICTBUA:
Xopomio nepeHocutcst 60apHbIMH. [10604HOTO 1eHCTBUS TPU MPUMEHEHUH HE BBISBIICHO.

B3AUMOJEVCTBHE C JPYTUMH JEKAPCTBEHHBIMHA CPEJICTBAMM:
HuknodepoH cOBMECTUM M XOPOLIO COYETAECTCS CO BCEMU JIEKAPCTBEHHBIMHU NpenapaTaMH,
TPaIUIIMOHHO TPUMEHSIEMBIMHU TIPH JICUCHUH YKa3aHHBIX 3a00JeBaHmid (AHTUOMOTHKH,
XUMHOIIpenaparsl 1 Jip.)

IMPOTUBOIIOKA3AHUA

JIJII THBEKITMOHHOM U IMTEPOPAJIBHOMN ®OPM:
He pexomennyercs KeHIIMHAM B ITepHoJ OEpEMEHHOCTH U KOpMIIeHHU rpyasto. He
pexkomeHnayercsa npumeHenue Lluknodepona y nui ¢ JeKOMIEHCUPOBAHHBIM LIUPPO30M
nedeHu. [1pu 3a601eBaHuUsAX IUTOBUAHON *Kene3bl mpumeHeHue Luknodepona npoBoauTh
I10J1 KOHTPOJIEM 3HAOKPUHOJIOTA.
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SATBEP/KEHO
Haka3 MinictepctBa
® OXOpOHH 370pOB’s1 YKpaiHu

PeamOepun
PeecrtpariitHe mocBiqueHHs

(REAMBERIN) Ne UA/0530/01/01

3AT'AJIBHA XAPAKTEPUCTHUKA:

OCHOBHI ¢hi3uKo-XimMiuHi enacmusocmi: po3opuit, 6e30apBHUM PO3UKH;

cknad: 1 min pozunny mMictuth: M-(1-ne3okci-B-raroruron-1-im)-K-mMetunamoniro,
Hatpiro cykuHaty 0,015 r (15 mr), Hatpito xnopuy 0,006 T (6 mr),

kanito xyopuay 0,0003 r (0,3 mr), marnito xnopumy 0,00012 r (0,12 mr);
O00NOMIdICHI peyo8uHy. BOJIA JUTSl 1H'EKIITH.

O®OPMA BUITYCKY
Pozuun mis iHDy3ii.

DAPMAKOTEPAIIEBTUYHA T'PYIIA
Po3unnu ans BHyTpimiHboBeHHOTO BBeAeHH. Kox ATC B05X A31.

DAPMAKOJIOI'TYHI BJJACTUBOCTI

Dapmaxodunamika. Ilpenapar Mae Ae31HTOKCUKAILIIIHY, aHTUTIIIOKCUYHY, aHTUOKCUIAHTHY,
renaTo-, Heppo- Ta KapAIoNMPOTEKTOPHY Ait0. ['ojoBHUH (hapMakooriuHui edeKT mpemapary
3YMOBJICHHM MOr0 3/IaTHICTIO MIJCHUIIOBATH KOMIIEHCATOPHY aKTHBAIlil0 aepOOHOT0 TIIIKO-
T3y, 3HUKYBATH CTYIIHb IPUTHIYEHHS OKUCHUX TpolieciB y 1ukii Kpebca MiToxoHapii, a
TaKO’X 301JIBIIIYBATH BHYTPIIIHBOKITITUHHUN (DOHT MAKPOEPTIYHHUX CITOIYK — aJICHO3UH-
tpudocdarty Ta kpeatuHpocdaTy. AKTUBY€ aHTHOKCHIAHTHY CUCTEMY (DEPMEHTIB 1 TallbMy€e
IpOIeCH NMEPEKHUCHOTO OKUCICHHS JiMiIiB y 1IeMi30BaHUX OpraHax, CIPaBIsIOYN MEMOpPaHO-
cTaOLTi3yI0uy /110 Ha KJIITHHUA TOJIOBHOTO MO3KY, MiOKap/a, IeUiHKA Ta HUPOK. Y MOCT-
1H(apKTHUN TIEpioJ Mpenapar CTUMYJIIOE penapaliitti npouecu B miokapai. [Ipu ypaxensi
TKaHMHHU [IEYIHKU [Ipernapat CIpHsie poliecaM pernapaTuBHOI pereHepailii renaToumTiB, 1o
BUSIBIISIETBCS 3HIKEHHSIM PIBHS Y KPOBi (pepMEHTIB-MapKepiB HUTOIITUIHOTO CHHIPOMY.
Dapmakokinemuxa: He BuBuanace.

IMOKA3AHHSA JIJISA BACTOCYBAHHA
Sk aHTHTIMOKCUYHUH 3aci0 13aci0 aJis JETOKCHKAIT TPH TOCTPUX IHTOKCHKAIISAX PI3HOI
€T10JIOT11:

- TINOKCUYHHUU CTaH Pi3HOrO MOXOKEHHS: HApKO3, paHH1! micisionepaniiHuil nepioz,
3Ha4YHA BTpaTa KPOB1, TOCTPa CEplIeBa UM TUXaTbHA HEJOCTATHICTh, P13HI MOPYIICHHS
KpOBOOOITY OpraHiB 1 TKaHWH; OPYIIECHHS MIKPOLIMPKYJISIIIT;

- 1HTOKCHKALlisl P13HOI €TI0NOT1i: OTPY€EHHS KCEHOO10THKaMu ab0 eHJOTeHHA
IHTOKCHKAIIIS,

- IIOK: TeMOpPAriYHui, KapIOTeHHUH, ONIKOBU, TpPaBMaTUYHUH, 1HPEKIIHHO-TOKCUYHUI;

- KOMIUIEKCHA Teparisi TOKCHYHHUX T'eMaTUTIB, X0JecTa3y, 3aTKHUX (OpM BIpyCHUX
TeMaTHUTIB 3 )KOBTYXOIO.

CHOCIBb 3ACTOCYBAHHSA TA 1031

PeambepurH 3aCTOCOBYIOTh TIILKH BHYTPIIIIHHOBEHHO (KPAIUIMHHO), Y 1000B1H 1031 (115
JOpOCIIKX) 110 2 miTpiB po3unHy. LIIBUIKICTh BBEACHHS 1 103yBaHHs MpenapaTy BU3HAYAIOTh
BIJIMOBITHO JI0 CTaHy XBOPOro, ajie He Oinbine 90 kpam./xB (1-1,5 mi/xB).

JopocnuM 3a3Buyail npuznayarots 400-800 mi/no0y. I1IBuaKicTh BBEIEHHS Mpenapary 1
JI03yBaHHS BU3HAYalOTh BIANOBIAHO /10 CTaHy XBOPOTO.
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[Tpu TsoxKuX hopMax MIOKY, TIMOKCIT Ta IHTOKCUKAIIT pEKOMEHIYEThCS MTOETHAHHS 3
KOJIOITHMMHU KPOBO3aMiHHUKAMH Ta IHIIMMH PO3UYMHAMH TS 1HQY31H.

[Ipu renatuTax JOpOCIUM MPU3HAYaIOTh y 1000Bii 1031 200-400 M po34nHYy, IPOTATOM 2-
10 aHiB, 3a1€KHO BiJ POPMHU 1 TSHKKOCTI 3aXBOPIOBAHHS, 3 KOHTPOJIEM MapKepHUX (pepMEHTIB
Ypa)K€HHS MEYIHKU. 3aJI€XKHO B1Jl CTYNEHs TSHKKOCTI 3aXBOPIOBAHHS KypPC JIIKYBaHHS
CTAaHOBUTH 7-11 mHiB.

Himsam nepuio2o poxy sicumms BBOAUTHCS BHYTPIIIHBOBEHHO KPaMelbHO 3 PO3PaXyHKY 2-

5 MJI/KT MacH TiJ1a IOAHS OJIUH pa3 Ha J100Y.

Heoonowenum oimsm NOMIILHO BBOJUTH PO3YMH 31 MIBUIKICTIO 3-6 MII/TOJ.

Jimsam 6i0 1 0o 14 poxie pu3HA4arOTh B 1000BIH 1031 10 MJI/Kr Macu Tijia 31 MBUAKICTIO 3-4
MJI/XB, asie He Oibie 400 Mt Ha 100y. {03y AUTATH HA 2 BBEJCHHS.

TpuBanicTe Kypcy JiKyBaHHS CTAHOBUTH S5 1i0.

IHOBIYHA OIA

Mo>xnuBI aneprivfi peakiii, MeTajaeBuil npucMak y porti. [lpu mBuakomMy BBeACHHI
npenapaTty MOXKJIMBI KOPOTKOYACHI peakilii y BUIJISII BIIYYTTS Kapy Ta NOYEPBOHIHHS
BEpPXHbOI YACTHHH TiJIa.

MNPOTHUIIOKA3AHHA
IH,Z[I/IBiI[yaJILHa HeHepeHOCI/IMiCTB, 4YCpCIIHO-MO3KO0OBA TpaBMa 3 Ha6p5[KOM I'OJIOBHOI'O MO3KY.

HNEPEJO3YBAHHA

Moske BUHUKHYTH apTepiajibHa T1IO0TeH31s, o NoTpeOye MPUIMHEHHS BIMBaHHS IIpenapary,
a 3a HeOOX1THOCTI — BBEICHHS e(eIpuHY, CEPLIEBUX 3aC001B, KATBIIII0 XJIOPHUIY, MOIITIIIO-
KiHy, TIIepTEH3UBHUX MIpenaparis.

OCOBJINBOCTI 3BACTOCYBAHHA
3 00epeXHICTIO 3aCTOCOBYIOTh y BHIIAJIKY, SIKIIIO KOPUCTH BiJl 3aCTOCYBaHHS MpenapaTy
NepeBaXKa€e PU3UK y Mepioj] BariTHOCTI Ta JaKTAaIlil.

B3AEMO/IA 3 IHHIUMU JHKAPCBKUMU 3ACOBAMUA
[Ipenapat € anTaronicroM 6ap0iTypaTiB.

YMOBU TA TEPMIH 35EPII'AHHSI

[Ipenapar Tpeba 30epiratv B 3aXUIIEHOMY BiJ] CBiTJIa Miclli ipHu Temrepatypi Bix 0 1o 25°C.
Moskn1Be 3aMOpOKyBaHHS i1 4ac TpaHcnopTyBaHHA. [Ipu 3MiHI KOIbOpy po3unHy abo 3a
HasIBHOCTI 0CaJly 3aCTOCYBAaHHS MpENapary € HEMpPUIyCTUMHUM. 30epiraTi B HEIOCTYITHOMY
tst ited micii. TepMmin mpumaTHOCTi — 3 pOKH.

YMOBH BIAITIYCKY 3a penenrom.

YITAKOBKA
®nakon ckistaui mo 200 M 1 400 M1, KapTOHHA KOpOOKa.

BUPOBHHUK
TOB HaykoBo-texnonoriuna ¢papmanesriuana ¢ipma [IOJIICAH,
Pociiicbka @eneparris.

AJIPECA
Pociiiceka @enepartis, 191119, m. Cankr-IletepOypr, JliroBcbkuii mip, 112;
T/¢. (812) 710-82-25

3acTynHuK AMpeKTOpa
JepaxaBHoro-¢papmMaKoJIOriYHoro HeHTpy
MO3 Ykpainu, 1.M.H. T.A. ByxTiapoBa
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