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«CAXAPHOE MOYEN3HYPEHUE»

YO «Munckuii ocyoapcmeeHHblii MEOUUUHCKULL KOTIEOMH»

Diabetes - AOCAOBHbIV NEPEBOA C FPEYECKOro Mo-
UEU3HYpPEeHUEe, TEPMUH «CaxapHOe MOUYEUIHYpPEHUEr
MCNOAb30BAACH KaK AMarHo3 caxapHoro avaberta (CA)
B OTEYECTBEHHOW MEAULMHE B HEAAAEKOM MPOLLUAOM,
UTO HABOAWT Ha MbICAb O BOABbLLOW POAM MOYEK B PA3BU-
TUKW 3TOrO Heayra. B ocHoBe pa3BUTMA AMabeTUYeCKow
KETOAUMAOTUUECKOW KOMbI A€XWUT HapyllEHWE BCEX BU-
AOB 0OMeHa BELWEeCTB M Ha MepBbIM NAAH BbICTynaet
AernmapaTaums, ob6e3BoXMBaHUE OpraHn3Ma Ha GoHe
NPOrpeccupyroLLen runepraukemMun. Mpu aekoMneHca-
unmn CA HabatopaeTcs AAMTEeAbHAs NoAnypusa. Aeduunt
WMHCYAMHA NPWBOAMT K TUMEPTAMKEMWU, U KaK TOAbKO
YPOBEHb TAIOKO3bl B KPOBW HauWHaET NpeBblllaTbh Mo-
YeUHbIl MOPOr MPOHMLAEMOCTU AASl TAHOKO3bl, HA4yMHa-
€T pa3BMBaTbCA OCMOTUUYECKWUI AMYPE3, NMPUBOARALLMMA
K notepe XUAKOCTHU, SIAEKTPOAUTOB, a TakKXe TMnoBOAE-
mumn (1, 2, 5, 6, 12, 15).

CymmapHasi noTteps >XUMAKOCTM MOXET COCTaBWUTb
4-5-8 A Boabl (10-15 % macchl Teaa). HabaopaeTcs
CryuweHune KpoBu. C noBbIlLEHWEM OTHOCUTEABHOM MAOT-
HOCTM MOYM, YTO BO3HMKaET BCAEACTBME HapylLleHUA

OépaTHOFO BCaCblBaHMA BOAbl B MOYEeUYHbIX KaHaAbLaX
13-3a OCMOTUUYECKOTO (M3ObITOYHOIO) AABAEHMA MOUM,
6oraTton rAtoKO30M, ObICTPO CHUXAETCA U TePSAETCS IKC-
KpeTopHasa dYHKUMA noyek. CHUXEHUE IKCKPETOPHOM,
peabcopbLMOHHON YHKLUMKU MOYEK BEAET K TAXEALIM
HapyLLeHUsIM roMeocTasa: runepruapartaumu, metabo-
AMYECKOMY alLMAO03Y, AMCINEKTPOAUTEMMUM, a30TEMUMU
C YPEMMYUYECKON MHTOKCUKaLMEN. HapyLleHHbIH reMoAK-
HaMWUYECKUIA MEXaHU3M UAU CHUXEHWE IKCKPETOPHOM,
peabcopbLMOHHON 1, KOHEYHO, METADOAUUYECKON OYHK-
UMM MovYek MMetoT BOAbLLIOe 3HAYeHWW B naToreHese
KETOALMAOTUUYECKOW KOMbI C MapaAAeAbHbIM Pa3BUTUEM
OCTPOW NOYEYHOM HEAOCTATOUHOCTMH.

PoAb nouek B MeTaboAn3Me OpraHMYeCKUX BELLLECTB
(6eAKOB, XMPOB U YTAEBOAOB) HE OrpaHUunBaeTcs peab-
copbumen aTux COEAMHEHWI U IKCKPEeLMEN UX N3bbITKa.
B nouke obpasytoTcsa HOBble M paspyLUaroTCs pPasAny-
Hble MEenTUAHbIE FOPMOHbI, LIMPKYAMPYIOLLME B KPOBMW.
B nouke npoucxoAuT noTpebAeHue HU3KOMOAEKYASIP-
HbIX OpraHnM4eckmnx BeLEeCTB (FAIOKO3a, aAdMWUHOKUCAOTDI,
CXK un ap.), obpasoBaHMe TAIOKO3bl (TAFOKOHEOTEHES3),
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npoLecchbl NpeBpaLleHUss aMWHOKUCAOT, Hanpumep,
FAMUMHA B CEPUH, HEOBXOAMMOro AAA CUHTE3a docda-
TUAMACEPUHA, yYyacTBYHOLLLEro B 06pa3oBaHMM 1 obme-
He nAa3MaTMyecknux mMembpaH B pasAMUHbIX OpraHax
(Wesson L., 1969; Brenner B., Rector F., 1976; Guder W.,
Schmidt U., 1978).

Mpn pasBUTUM AMABETUYECKOW KETOALMAOTUUECKON
KOMbI BblpaXeHHbI AeDULMT MHCYAMHA BAEYET 3a CO-
601 HEBO3MOXHOCTb YTUAU3UPOBATL MIOKO3Y MHCYAUHO-
3aBUCUMbIMW TKaHAMM (MEYEHM, XMPOBOK, MblLLEYHOWN),
NMo3TOMy HabAOAQETCA WMHTEHCWMBHbLIA POCT TAHOKO3bI
B KpOBW. [Ip OCMOTUYECKOM AMype3e, NoTepe XUAKO-
CTU, I9NEKTPOAMTOB W TUMNOBOAEMWW KOMMEHCATOPHO
YCUAUBAETCH TAMKOTE€HOAM3, TAIOKOHEOreHe3, aKTUBMU-
pyeTcsi AMNOAM3, UTO MPUBOAMT K HapacCTaHWIO B KPOBM
YPOBHSA FAOKO3bl, KETOF€HHbIX @MWUHOKUCAOT, FAMLEPUHA
M CBOBOAHbIX XMPHBIX KUCAOT. B OTBET Ha pacTyLLytO I1-
NEPrAMKEMUIO HO AEPUUMUT SHEPTMM B OpraHuM3me Ha-
OAOAQETCS TUNEPCEKPELMST KOHTPUHCYAAPHBIX FOPMO-
HOB (B 0COOEHHOCTU FAKOKAroHa), KOTopble MOBbILLAT
FAtOKOHEOTEHE3, TAMKOTEHOAM3, AUMOAM3 U MPOAYKLIMIO
B NEYEHW KETOHOBBIX TeA. [TPOUCXOAMT YCUAEHHAA MOBK-
AM3aUMA HEOTAMKOTEHHbIX CybCTpaToB (aMWHOKUCAOTHI,
rAMUEepUHa, AakTaTa, nupysara). OAHOBPEMEHHO Npouc-
XOAWUT YBEAMYEHUE aKTUBHOCTM GEPMEHTOB FAKOKOHEO-
reHesa, 0COOEHHO KOHTPOAMPYHOLWMX npoulecc 0b6paso-
BaHUS TAIOKO3bl M3 MnUpyBaTa (MMpyBaTkapbOKcUAa3a,
dochoeHonnupyBaTkapbokcunasa, o¢pykTosa-1,6-au-
docdoTasa, raoko3opochoTasa). Ha H6ase ycUAeHHOro
FAOKOHEOreHe3a U MUKOreHoAM3a Npu AMabeTyeckom
KeToauMAO3e PE3KO BO3pacTaeT MPOAYKLMA B MEYeHU
rAtoko3bl, pocturasa 1000 r B AeHb, 4To B 3 pa3a NpeBbl-
LWIAET BbIAEAEHWE TAOKO3bI NEYEHbIO NPU roropaaHnn (1).

MoBbIWEHHAs MPOAYKLMA TAHOKO3bl NMEYEHbIO, C OA-
HOW CTOPOHbI, U CHUXEHWE YTUAU3ALIMU TAFOKO3bI (BCAEA-
CTBME HEeAOCTaTKka WHCYAMHa) - C APYrOW, MPUBOAMUT
K BblPaXXeHHOW rMnepraAukeMmmn. Mko3a 6e3 MHCYAUHa
He MPOHUKAET yepe3 KAeTouHble MeMObpaHbl, NO3TOMY
NPy AEKoMMeHcaumn aAnabeta HabAOAAETCA 3HEepreTu-
YECKMIN HEAOCTATOK B KAETKaX — «FOAOAAHMWE CPEeAU U3-
06UAMA», UTO BbI3bIBAET MOAKAIOUEHKE PE3EPBHbLIX Me-
XaHM3MOB 3aHeproobecneyeHus. boabLLyto poAb UrpaeT
AWMMOAM3, KOTOPbIA MPU AMABETUUECKOM KeTOaLMAO3E
HaCTOAbKO YCUAMBAETCSH, YTO KOHUEHTpaUMs TpUrAULE-
puAoB, GochOAMNUAOB, xonecTepnHa U HIXK Hepeako
yBeanumBaetcs Ha 50 %.

M Tak, akTMBaLMA AMMOAM3a BbI3bIBAET PE3KOE YBEAU-
YeHWEe KOHLIEHTpaLUKM CBOBOAHbBIX XUPHbIX KMCAOT (CXKK)
B KPOBW, UX UHTEHCUMBHOE OKWUCAEHME. Tpn BblpaxeH-
HOM AedUUMTE MHCYAMHA 006pa3oBaHUE KETOHOBLIX TEA
HaMHOro MPEBbIWAET UX YTUAU3ALMUIO B NEYEHU U MO-
YEYHYI0 3KCKPELMIO, UTO MPUBOAMUT K WX HAKOMAEHMUIO
B KPOBM 1 pasBUTUIO KeToaumposa (1, 2, 5, 6, 11, 12, 13).
YCUAEHHOMY AMMOAM3Y COMYTCTBYET TAIOKOHEOreHes3
C MNPEeALEecCTBYHOLMM YCUAEHHBIM pacnapoMm  6enka,
npv 3TOM pa3BUBAETCS U aMUHOKUCAOTHbIN aAMcBanaHc
BCAEACTBME MOBLILEHUSA B NAA3Me KPOBW KOHLEHTpa-
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LMW KETOTEHHbBIX aMUHOKUCAOT (AEMLLMH, M3OAENLIMH, Ba-
AVH) U OTHOCWUTEABHOIO CHWXEHUA YPOBHSA TAFOKOTEHHbIX
aMWHOKUCAOT (TAMUMH, CEPUH, aAaHWH, TAyTaMuH). [pu
AEKOMMeHcauun aAnabeta akTMBaums obMeHa BeLLecTB
(NPeMMyLLECTBEHHO KaTabOAMUECKMX MPOLLECCOB) TOXE
cnocobCTBYeT KeToreHesy, T.K. COMPOBOXAAETCH Mo-
BbllEHHbIM 00pa3oBaHMEM aLeTUA-KOA, KAKOUYEBBLIM
cybcTpatoM YrAeBOAHOrO, XMPOBOro U 6eAkoBoro 06-
MeHa. U36bITOK aueTUA-KOA TOPMO3UT LMTPATHbIN LIMKA
N YCUAEHHO METabOoAU3UPYET B aLETUAYKCYCHYH KUCAO-
Ty. YCUAeHME KeToreHesa COMyTCTBYET UCTOLLEHWUIO TAM-
KOreHOBOro 3anaca B nevyeHu (1).

Mpu apekomneHcauuMn avabera MacCUMBHOE MOCTY-
NMAEHWEe B MeyeHb KEeTOreHHblX cybcTpaToB (AMMUAOB
M @aMUHOKKCAOT) U AP. daKTopPbl CNocobCTBYHOT HapacTa-
HWUIO KeToreHesa. BeaeacTBue pedurumnta MHCYAMHa MeTa-
60AM3M KETOHOBbIX CyHCTPATOB, B HOPME MPOTEKAOLLMIA
C MMHMMaAbHbIM 06pa3oBaHMEM KETOHOBLIX TEA, Nepe-
KAOU@ETCs Ha MeHee 3HEPro€MKWUM MyTb YCUAEHHOTO
ketoreHesa. Liukn Kpebca M npouecc pecuHtesa xup-
HbIX KUCAOT HE B COCTOSIHWM MOTAOTUTb U3BbLITOUHO 0b6pa-
3ylolWmMnca aueTuA-KoA, UMTPaTHbIA LIMKA TOPMO3WTCS
3TUM M36bITKOM. B HOopme uuTpaT obpasyerca nyTém
KOHAECaUMW okcanoaueTtata U aueTuA-KOA ¢ yyactuem
depMeHTa uMTpaTCcuHTETa3bl, aKTUBHOCTb KOTOPOM NpU
AEKOMMNeHcaumnn pnabeTta CHWxeHa Ha 6ase MHrMbupy-
towero BAUaHUA AT®, B M3bbiTke 0OpasytoLLencs npu
OKMCAEHWU XMPHbIX KMCAOT. YMeHbLLIEHO 0bpa3oBaHue
OKcanoaleTaTta, T.K. MPU YCUAEHHOM OKMUCAEHUU HIXKK
M NOBbILLEHHOM FAOKOHEOTreHe3e HapacTaeT COOTHOLe-
Hue NADH/NAD, uto BEAET K HepoCTaTouHOMY 06pa3o-
BaHUIO LMUTpaTa U HaKOMAeHUIo aueTUA-KOA. Bnocaea-
CTBMM aueTUA-KOA npespalLaeTcs B aLeTOyKCYCHYH KUC-
AOTY, 3aTeM B B-TMAPOOKCUMACASHYHO KUCAOTY M aLEeTOH.
37U TPY COEAVMHEHUSA U IBASIOTCS KETOHOBBIMW TEAGMM.

KOHLUEeHTpauusi KETOHOBbIX TEA B KPDOBU B HOPME He
npesbiwaer 100 MKMOAb/A, @ B MOYE OMPEAEAAIOTCA
TOABKO CAepbl. [pU pekoMneHcaumn Anabeta B neyeHu
o0bpasyeTcs rpoMapHOE KOAMUECTBO KETOHOBLIX TEA (AO
1000 MMOAb B CYTKW), UTO HAMHOrO MPEBbLILLIAET BO3-
MOXHOCTb UX YTUAU3ALMK U BbIBEAEHWUS MblLLLL@MU U MO-
ykamMu. HakonaeHne KETOHOBbIX TEA B KPOBWU MPUBOAMT
K KETO3Y, MOTOM K KeToauunaosy (1).

Mo Mepe pocTa COAEPXAHUS KETOHOBBIX TEA U CHU-
XEHUSA TAMKOTEeHa B MEeYEeHW NeYEHOYHAA KAETKa CTaHo-
BUTCA BCE Honee yA3BUMOM U UyBCTBUTEAbHOW K TOKCU-
YeCKOMY BAUSHWIO, HE CMOCOBHOM K yTnAmM3aumm CXKK
(B-okcMMacASIHOW M aLETOYKCYCHOM KMCAOTbI). Ha doHe
aKTUBMPOBAHHOIO AMMOAM3A MPOUCXOAUT AEKOMMO3U-
LUMSA XMpa, COAepXalleroca B MevyeHu B HOpMeE, Ha-
6AIOAQETCS YCUAEHHAs XMPOBas AUCTPOOUS MeyeHu
C pPasBUTUEM OCTPOW MEUYEHOUHO-KAETOUHOW HepoCTa-
TOYHOCTHM (3). MeueHb BbICTPO YBEAUMUMBAETCA B pasmMe-
pe, BblAbIXaeMbl BO3AYX NpuobpeTaeT 3anax, TpaaAu-
LUMOHHO Ha3blBaeMbli 3anaxoMm auetoHa. Ha camom
AEAe 3TO 3anax «rHUAbIX AOAOK», MPU THUEHWUU KOTOPbIX
Takxe obpasyerca B-OKCMMacAsIHaa KUCAOTa.



KaK W3BECTHO, MoAAEpPXaHWEe BOAHO-IAEKTPOAMUT-
HOMO M KWUCAOTHO-LLEAOYHOrO PaBHOBECUA SBASIOTCA
OYHKUMAMM novyek. AaBaiiTe paccMOTPUM MNPOLIECC
MoueobpasoBaHusa. B HedpoHe, CTPYKTYPHO-GYHKLMO-
HaAbHOM eAMHULE MOYKK, 0bpasyeTcss Mova. ITOT Npo-
Lecc CoBepLUaeTcs B ABa aTana: B NOYEYHOM TeAbLE U3
KanWAASIPHOTO KAYBOUYKa B MOAOCTM KamncCyAbl GUABTPYET-
CA XMAKAA 4YacTb KPOBM, COCTABASISI MEPBUYHYIO MOYY,
a B MOYEYHbIX KaHaAbLlax MPOWUCXOAWUT peabcopbums
(BcacbiBaHWe) HOAbLUEN YacTh BOAbI, TAFOKO3bl, aMUHO-
KUCAOT M HEKOTOPbIX COAEN, B pe3yAbTaTe yero obpa-
3yeTcs OKOHYaTeAbHasi Moya. Y yenoBeka obe MOuUKM,
Macca KOTopblx MeHblie 0,5 % macchbl Tena, NoAyyaroT
oT 20 po 25 % KpoBW, BbibpacbiBaeMO CEPALEM B MU-
HyTy. MOYeYHbI KPOBOTOK Yy B3POCAOIO YEANOBEKA CO-
cTaBaseT 6boree 1200 MA/MUH Ha 1,73 M? NOBEPXHOCTH
Tena. U3 atoro koamuectBa KpoBu npotekaeT 91-93 %
Mo COCYA@M KOpbl MOYKKU, B HAPY>XHOE MO3roBoe Belle-
CTBO noctynaet oT 6 A0 8 % 1 BO BHYTPEHHEE MO3rO0-
BO€E BellecTBO nonapaeT MeHee 1 %. KpoBocHabxeHue
KOPbl NMOYEK OYEHb BEAMKO, B MOKOE B MbILILE KPOBO-
TOK B 15 pa3 mMeHbLle, YemM BO BHYTPEHHEM MO3rOBOM
BellecTBe NOYKU. MCKAOUMTEABHO GOABLLON MOYEYHbIN
KPOBOTOK, BblCOKOpa3BuTasi cUcTeMa ero crabuamsa-
UMK, obycraBAMBatOLLAA CAMOPEryAALMIO B LUMPOKKX
npeaenax M3MEHEHUA apTepuanbHOro AABAEHUA — 3TU
0COHEHHOCTU Pa3BUMAUCH B MOYKax BCAEACTBUE WX rpaH-
AMO3HOMO 3HAYEeHUs KaK FrOMeoCTaTMUYEeCKOro opraHa,
obecneurBatoLLero cTabMAbHOCTb COCTaBa XUAKOCTEWM
BHYTPEHHEW CpeAbl, B NEPBYIO 0YepeAb NAa3Mbl KPOBH,
a TeM caMbIM M BHEKAETOUHOM XMAKOCTU. (7, 11, 18).

HauyaAbHbIM 3Tan MoveobpaszoBaHUA NPEACTABAAET
cob0i yAbTpadUALTPALIMIO M3 MAA3Mbl KPOBU WM HU3KO-
MOAEKYASPHbIX BOAOPACTBOPMUMbIX KOMMOHEHTOB Yepes
GUABTPYIOLLLYD MeMbpaHy KAybouka, MPakTUYECKU He-
NPOHULAEMYIO AAA BEAKOB. B MUHYTY uepe3 0b6e nouku
npoTekaeT 0KoA0 660 MA NAas3mbl KPOBU. B Kayboukax
M3 3TOr0 KOAMYECTBa MAa3Mbl obpasyerca npubAU3K-
TeAbHO 125 MA duAbTpara, nocTynatolero B nNpocBeT
KaHaAbLa, T.e. AOASI NAAa3Mbl cocTaBasieT 19 %. ABMXY-
Lier cuaon, obecneunsatoLLler GUALTPaALMIO B KAYOOU-
Kax, IBAIETCA TPaHCKanWAASIPHAs PasHOCTb MMApPOCTa-
TUYECKOr0 M OHKOTMUYECKOTO AGBAEHMS.

B npocBeT HeppoHa Npu KAYOOUKOBOM GUABTPALUK
(KD) exxeMuHyTHO nocTtynaet 6oaee 100 Mr rAOKO3bl, HO
OHa MOAHOCTBIO BCAacCblBAETCA KAETKaMW MPOKCMMaAb-
HOrO KaHaAblia, NO3TOMYy 0ObIYHO B MOYE TAHOKO3a He
obHapyXuBaeTcs, a eé cyTouHas IKCKPeLUUs: He NpPeBbI-
waet 130 mr. Peabcopbums rAloKo3bl B KPOBb MPOUCXO-
AWT MPOTUB BbICOKOTO KOHLEHTPALMOHHOIO rpapueHTa,
TakK Kak B KaHaAbLEBOW XMAKOCTU, B KOHEYHOM WUTOre
FAFOKO3bl HE ocTaétca. Bcsa npoduAbTpOBaBLUAACA TAKO-
Ko3a peabcopbupyetcs A0 Tex Mop, NOKa KOAMUECTBO
NepPEeHOCUMKOB U CKOPOCTb MX ABUXEHMA B MembpaHe
obecneymBatoT NepeHoc BCex NOCTYNUBLUMX B MPOCBET
KaHaAbLIEB MOAEKYA TAIOKO3bl. JKCKPELMSA TAHOKO3bI
C MOYOW HauMHAETCs AWLUb TOTAQ, KOrA@ €€ KOHLIEHT-
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pauus B nAa3Me BO3pacTaeT CTOAb 3HAUMTEAbHO, YTO
KOAMUYECTBO NMPOGUALTPOBABLLENCA MAIOKO3bl NPEBbILLIa-
eT peabcopbUMOHHYD CMOCOBHOCTb KaHaAbLEB. Kak
npaBWAO, NOAHas peabcopbumsa TAHOKO3bl B KaHaAbLax
noYeK MPOMCXOAMT NPU TAMKEMMWU, HE MPEBbILIAOLLEN
8,8-10,0 MMOAb/A, NPY NPEBbLILLIEHWUM 3TOM KOHLIEHTPA-
unKn HabatopaeTcs ratokosypun (7, 11, 18).

Hapsiay ¢ duabTpaumnen n peabcopbumert npoduab-
TPOBABLUENCA TAHOKO3bI MOYKa HE TOAbKO MOTPebAseT eé
B npouecce obMeHa, HO U cnocobHa K 3HAYUTEALHON
NMPOAYKLUMMU TAKOKO3bl. B 0ObIUYHbIX YCAOBUSIX CKOPOCTH
3TUX MPOLLECCOB PaBHbl. Ha yTUAM3ALMIO TAFOKO3bl AAS
BblpabOTKM 3HEPTUK B NMOuke UAET okono 13 % oblue-
ro notpebAeHUs KUCAOPOAa MOYKOW. [AtOKOHeoreHes
NMPOUCXOAWNT B KOpEe MOYKM, a HanboAblLLasi aKTMBHOCTb
FAMKOAM3a XapakTepHa AAA  MO3roBOro BeLLEeCcTBa.
B npouecce obmeHa B NMOUKe rAHOKO3a MOXET OKUCAATb-
csi po CO, vAv NpeBpaLlaTbCs B MOAOUHYHO KUCAOTY. 0-
MEOCTaTMUECKOE 3HAUeHUE BEAYLLUMX OUOXMMMUUECKMX
nyTen npeBpalleHUss TAOKO3bl B MOYKE MOXHO MOKa-
3aTb Ha NpuMMepe MeTaboAM3Ma TAKOKO3bl MPW CABUIax
KUCAOTHO-LLIeAOYHOro cocTosiHua (KLLUC). Mpu meTtabo-
AMUYECKOM anKano3e noTtpebAeHMe MOYKOW TAOKO3bI
BO3pacTaeT B HECKOAbKO pa3 Mo CPaBHEHWIO C MeTa-
60AMYECKMM aumMA030M. CyLLLECTBEHHO, UYTO OKMUCAEHWE
rAtOKO3bl He 3aBucut oT KLLC, a yBeanueHne pH cnocob-
CTBYET CABWTY peaKkuui B HanpaBAeHWW obpasoBaHWA
MOAQUHOW KMCAOTbI.

Mouka obrapaeT BecbMa akTMBHOM cucTemMol obpa-
30BaHMWSA FAOKO3bl, MHTEHCUBHOCTb FAFOKOHEOTEHE3a NpU
pacuéte Ha 1 r Macchbl MOYKU 3HAUNTEABHO BOAbLLIE, YEM
B neveHn. Metaboanueckana OyHKLMA MOYKM, CBA3AH-
Has c eé yuacTMem B YIAeBOAHOM 0bMeHe, NposiBASIETCA
B TOM, UTO NPW AAUTEABHOM FOAOA@HUK MOYKKM 06pa3yroT
NMOAOBMHY 0OLLLETr0 KOAMYECTBA MAIOKO3bI, NOCTyNatoLwem
B KpoOBb. [peBpalleHre KUCAbIX MPEALIECTBEHHUKOB,
cybCcTpaToB B IAHOKO3Y, SIBAAIOLLYHOCA HEWTPAAbHbIM Be-
LLLECTBOM, OAHOBPEMEHHO CnocobCTByeT peryaaumnu pH
KPOBUW. 3aBMCMMOCTb CKOPOCTU U XapaKTepa FAHOKOHe-
oreHesa OT BeAMUYMHbI PH OTAMYaET yrAeBOAHbIM 0BMEH
OT TAKOBOTrO B neyenu (7, 11, 16).

B nouke M3MeHeHWe CKOpPOCTM 0O6pa3oBaHUA TALO-
KO3bl COMPSXEHO C UBMEHEHWEM aKTUBHOCTU psipa dep-
MEHTOB, UrPatoLLMX KAKOUEBYIO POAb B MAHOKOHEOrEHe3e.
CpeaM HWX B MepBY0 0UepeAb CAeAYET HasBaTb docooe-
HOANUpPYBaTKapbOKCHKMHA3Y, nupyBaTtkapboKCcUAaay,
rAHOK030-6-pocdaTtasy n Ap. OCOBEHHO BaXHO, UTO Op-
raHu3M crnocobeH K AOKaAbHOMY U3MEHEHWIO aKTUBHO-
CTY GEPMEHTOB NMPU reHepaAn30BaHHbIX peakuusx. Tak,
npv auMAO3€e YBEAMUMBAETCA aKTUBHOCTb $pOCHOEHOA-
nupyBaTKapOOKCUKMHA3bl TOABKO B KOpEe MOYKHM; B neye-
HW aKTMBHOCTb 3TOro depmeHTa He MeHsieTcs. B ycno-
BMAX auUMAO3a B NOYKe BO3pacTaeT MOKOHeoreHes npe-
MMYLLLECTBEHHO M3 €ro MpeALleCTBEHHWKOB, KOTOpble
yyacTBytOT B 06pa30BaHUK LLLABEAEBOYKCYCHON KMCAOTbI
(okcanauetaT). C nomouwbo PochoeHOANnpyBaTKap-
6OKCHMKMHA3bl OH MpeBpaLllaeTcs B pochoeHOANMpyBaT,
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3aTem B rAtoko3y-6 PO,, 13 KOTOPOW C MOMOLLbBIO TAKO-
K030-6-pocdaTtasbl ocBoHOXAAETCA FAOKO3a. CyLLHOCTb
aKTMBaUMK KAHOUEBOro depmeHTa, obecneyrBaroLLero
yCUAEHWEe 0b6pa3oBaHUA FAKOKO3bl MPW aumnao3e, — ¢oc-
boeHoANMpyBaTKAaPOOKCUKUHASLI, MO-BUAMMOMY, 3a-
KAKOYaeTCca B TOM, YTO NPU auMA03€ MPOUCXOAUT NPEB-
palleHne MOHOMEPHbIX GOPM B aKTUBHYIO AUMEPHYHO
dopMy, a Takxe 3aMepAsieTca Mnpouecc paspylle-
HUA pepmeHTa.

BaXKHyt0 pOAb B PEryALlMM CKOPOCTW TAHOKOHEeOore-
He3a B Noykax urpatoT ropmMoHbl (MI, rAtoKaroH) u me-
AMaTOpbI, yBEAUUMBALOLLIME 0bpa3oBaHue LAM® B KAET-
Kax KaHaAbLieB. 9TOT MOCPEAHMK CNOCOOCTBYET yCU-
AEHUIO MPOLECCOB MpPeBPaALLEHUA B MUTOXOHAPUAX
psaa cybeTpatoB (TAyTaMWH, CyKLMHAT, AaKTaT U Ap.)
B TAIOKO3Y. AOAXHOE 3HauyeHue B peryAiummn umeet
COAEPXaHUE WOHU3UPOBAHHOIO KaAbLMA, KOTOPbIW
y4yacTBYeT B YBEAUYEHUN MUTOXOHAPUAABHOTO TPaHC-
nopta psaa cybctpatos, obecneunBatolmnx obpaso-
BaHMWE IAIOKO3bl.

MpeBpalleHre pasAnyHbIX CybCTPaTOB B TAHOKO3Y,
NnocTynarwlLlyto B OOLLUMIA KPOBOTOK WM AOCTYMHYHO AAS
YTUAU3ALMK B PA3AMYHbIX OpraHax U TKaHsAX, CBUAETEAb-
CTBYET O TOM, YTO MOYKaM MNpUcyLlla BaxKHasa OyHKUMS,
CBfi3aHHasi C y4yacTMEM B 3HepreTMyeckoMm b6anaHce
opraHuama.

Puc. 1. TAnkoreHoBaa WMHOUABTPALMUA MOYKU NPU CaxapHOM

MOYEUIHYPEHUHU. Macchbl TAMKOreHa OKpalleHbl KapMWHOM

(no becTty) n pacnoaaratoTcs Ha rpaHuLEe KOpbl U MO3rOBOro
BellecTBa. bonbHMLA MeacaHTpyA
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MHTEHCMBHAsA CUMHTETUUYECKAA aKTMBHOCTb HEKOTO-
pbIX KAETOK MOYKWM 3@aBUCKT, B YACTHOCTU, OT COCTOSIHUSA
YrA€BOAHOro obmeHa. B nouke BbiCOKas akTMBHOCTb
rAHOKO3a-6-pocdaTAerMaporeHasbl, CBOMCTBEHHA KAET-
KaM macula densa, NPOKCUMaAbHOIO KaHaAbLLla 1 4acTu
netam leHae. IT0T GepMEHT UrpaeT BaxHENLYO POAb
B OKMCAEHWWU TAKOKO3bl MO reKCOMOHOPOCHATHOMY LLYH-
Ty. OH aKTUBUPYETCA MPU YMEHbLUEHWU COAEPXAHUSA
HaTpUSA B OpraHn3me, YTo MPUBOAUT K MHTEHCUDUKALMK
CMHTE3a U CeKPELMM PEHMHA.

[Mouka oka3anacb OCHOBHbIM OPraHOM OKWUCAMTEAb-
HOro kataboAM3aMa MHO3UTOAA. B Hel MMOWHO3UTOA OKMC-
ASIETCA B KCWMAYAO3Y M 3aTeM Yepes3 psAp CTaaui — B TAKO-
KO3y. B TKaHu noukn cuHTesupyetca GpochaTtMAMAMHOIM-
TOA - HEOOXOAUMBIN KOMMOHEHT NAA3MaTUUYECKUX MeMb-
paH, B 3HAYUTEABHOW CTEMEHU OMPEAEASAIOLMIA UX NPO-
HUL@eMOCTb. CUHTE3 TAIOKYPOHOBOM KWCAOTbI BaXXeH
AN 06pa3oBaHWUS KUCAbIX MYKOMOAMCaAxapuAOB, WX
MHOI0 B WMHTEPCTULMK BHYTPEHHENO MO3rOBOro Belle-
CTBa MOYKM, YTO CyLLLECTBEHHO AASI NPOLLECCa OCMOTHUYE-
CKOrO pPa3BeAEHUSI U KOHLEHTPUPOBAHUSA MOUYM.

[loukn yuyacTByeT B MNOAAEPXAHWW 3HavyeHua pH
KPOBM Ha ypoBHe 7,35-7,43, uto 06YyCAOBAEHO MX CMO-
COBHOCTbIO YAAAATb 13 NMAA3Mbl KPOBU XUAKOCTb, COAEP-
Xallyt M3ObITOK KUCAbIX MPOAYKTOB WMAM OCHOBaHWM.
BblaeAeHWEe noukaMu KWUCAbIX MPOAYKTOB OBYCAOBAEHO
rAaBHbIM 06pa3oM TeM, UTO CEKPETMPYEMbIE MOHbI BO-
AOPOAA COEAMHSAIOTCS ¢ HepeabcopbupyembiMKn aHKO-
Hamu, npeumyuiectsesHo HPO,” + H*= H_PO,", a Tak-
xe ammunakom. docodat, NPUCOEANMHUB MOH BOAOPOAA,
He AMOPYHAMPYET B KPOBb U3 KaHaAbLLa U CEKPETUPYET-
cs noykom. O6Llee KOAMYECTBO CEKPETUPYEMBIX NMOUYKOM
MOHOB BOAOPOAA B MUHYTY OMpPEAEAsieTca CyMMOW pe-
abcopbumn HCO,™ M 3KCKPELMM TUTPYyEMbIX KUCAOT 1 am-
MOHMS. ObLLEee BbIAEAEHWE MOHOB BOAOPOAA, CBA3aHHOE
C CEeKpeumner aMMOHKA U SKCKPELMEN TUTPYEMbBIX KUCAOT,
coctaBAsieT y yenoBeka 50-70 MMOAL/CYTKM, B YCAOBMSX
auMpo3a OHO MOXeT Bo3dpactatb A0 500 MMOAb/CYTKM.
B ycroBusix anabetnueckoro aumposa B-okcubyTtupat
CTaHOBMUTCS OAHUM U3 BaXHbIX KOMMOHEHTOB TUTPYEMbIX
KWUCAOT, BblAGASIEMBIX C MOYOoM (7, 11, 16).

MTaK, NOYKK, KaK rOMeOCTaTUYECKUIA OpraH, urpatot
3HAYUTEABHYIO POAb B MOAAEPXaAHUU CTABUABHOTO CO-
CTaBa NAa3Mbl U BHEKAETOUHOW XMUAKOCTMH.

MAntOCTpaument MeTaboAnyeckor OYHKLMK MOYEK,
CBA3AHHOW C aKTUBHOM CUCTEMOM 06pa30BaHUS TAOKO-
3bl, 3HAYMTEABHO MPEBOCXOASILLYIO TAaKOBYHO B MeyeHu
NPy KeToaUMAOTUUECKON KOMeE, ABASILOTCA HabBAOAEHUS
naToAOroaHaToOMOB.

Mo mHeHnto U. B. AaBbipoBckoro (1938), «nouku
BCErAa XapaKTepHO U3MEHEHbI, U ABASIKOTCA AAA MATOAO-
roaHaTOMWYECKON AMArHOCTMKWU OAHWM M3 BaXXHEWMLLMX
opraHoB. Peub MAET O TAMKOreHOBOW WMHOUABTPALMM
rAaBHbIM 06Pa30M 3MUTEAUSI FEHAEBCKUX neTeAb. O yacTtu
M3BUTbIX KAHAAbLIEB M CaMUX KAYOOUKOB. 3EpHa rAMKore-
Ha HEPEAKO BbIMOAHSIOT M MPOCBET KaHAAbLIEB, @ Tak Xe
Aexat B npocsete 60ymeHoBOM KancyAbl (puc. 1). Otao-



XEHWEe TAMKOreHa B MOYEUYHOM 3MNUTEAMWU CAEAYET pac-
CMaTpMBaTb Kak NPOLECC CUHTETUUYECKUI (M3 TAOKO3bI),
CBfI3@HHbIN C 0COObIMK CBOWCTBAMM CaMOro NOYEYHOro
3NUTEAUA, MOXET ObITb CO CHUXEHWEM B HEM OKMUCAU-
TEeAbHbIX npoueccoB. CO CTOPOHbI M3BUTbIX KaHaAbLEB
HabAOAQOTCS ABAEHWA 3EPHUCTOrO NEPEPOXAEHNA NPK
OAHOBPEMEHHOM OXMPEHUN FTAGBHOIO OTAEAA MOUKMU.

B kAyboukax WMHOrA@ HaXOAAT 3EpHa TAMKOreHa,
a TakXXe runepTpoduio KAETOK, BbICTUAAIOLLMX BOYyMEHO-
BY KarncyAy: U3 MAOCKWMX OHW CTAHOBATCSH KyOUUYECKUMMU
M A@Xe LMAMHAPUYECKUMU. Takne MU3MEHEHWS MHOTAA
OXBaTblBalOT BECb NapuveTanbHbli AUCTOK Kancyabl. Bos-
MOXHO, UTO MeTaMopd03 anuTeAnss 6oyMeHOBOW Kancy-
Abl CTOMT B CBA3M C MOAMYPUEN, C NEPETPY3KOM TaBHOIO
OTAEAA KaHaAbLEB OTAEAUTEAbHbIMWU U PE30POTUBHBLIMMU
OYHKLMAMM U C pacnpoCTpaHeHUEM 3TUX GYHKUMK Ha
3MUTEAMI KamncCyAbl. [laTonoroaHaToMMUyeckas AMarHo-
CTUKa CaxapHOro MOYEen3HypeHWs Bbl3bIBAET TPYAHOCTH,
pelarowmm ABASETCA UCCAEAOBAHUE MOYEK HA TAUMKO-
reH BO BCEX CAyyasix BHE3anHOW CMepTU MpU KOMaTo3-
HbIX COCTOSIHWSAX, HE TOBOPSA O YUCTOM @aHaAM3E MOAXKEAY-
AOYHOM XeAesbl» (4).

MoaBoAMM uTOT. MpK TMNEPOCMOASIPHON KOME Ha
nepBoe MECTO BbICTYNaeT nporpeccupyrollas runep-
ravkemus, aocturatowas 50-70 MMOAb/A U Bbllle,
OCHOBHYO POAb B ME€XaHU3Me Pa3BUTUA UIPatoT MOYKK
M MoueBble NyTW. Ha ¢oHe rHOMHO-BOCNAAUTEABHOTO
3aboneBaHMA: 0YEHb YaCTO MHOXECTBEHHbIE THOMHWY-
KW, KapbOYHKYA MOYKM (Ha BCKPbITUK), abcLecc AErkux
M Ap., M3-3a HapyleHWs naccaxa MOuUW, 3aAEPXKKM
MOYM, U3-3a HEBLIBEAEHUA M3AULLHMX CaxapoB M3 opra-
HU3Ma C MOYOW — YPOBEHb MAKKO3bl B KPOBM NOAHUMAET-
cA no cnupanun BBepx. MoueBoM Ny3bipb y 3TUX NaUMEH-
TOB MaAbNUPyeTca Hap AOOKOM, MPU NOCTAaHOBKE Moue-
BOro Katetepa u3biMaetcss 6oree AUTPa MOoUM, Ha doHe
aHTMOAKTEPUAABHOIO AEYEHUSA U OFPAHUYEHHON MHPY3U-
OHHOW Tepanuu rAukeMumst 6bICTPO cHUXaeTes (8, 9, 10).

Mpy KEToaUMAOTMUECKOW KOME YPOBEHb TAHOKO3bI
B KpPOBW pepko npesbiwaer 30 MMOAb/A, Bepyllee
3HauyeHWe B natoreHese 3aHMMaeT NPOrpeccupyroLLmi
KEeToaLMAO03, HECMOTPS Ha YyCUAEHHOE BbIAEAEHUE WO-
HoB H*, npeBbliwatowee 500 MMOAb/CYTKM CBA3AHHOE
C CeKpeunen aMMOHUA U IKCKPELIMEN TUTPYEMbIX KMUC-
AOT B NOYKax.

Ha ¢oHe BblpaXXeHHOro AeduumTa MHCyAUHa, rmnep-
TAMKEMUWU, CAEACTBEHHOTO «FOANOAGHUS CPEAN U30BUANSAY,
N3-3@ YCUAEHHOIO MAMKOTEHOAM3A B NEYEHU MPOUCXOAUT
FAOKOHEOreHe3 Ha 6ase AMMNoAM3a U pacrnapa 6enkoB.
Pes3koe yBeanueHue koHueHTpaumm CXKK, nx okucaeHue
c 06pa3oBaHMEM KETOHOBLIX TEA U KETOTEHHbIX aMu-
HOKUCAOT NMPUBOAUT K AEKOMMO3ULMK XUPa B NEYEHM,
CO CTaHOBAEHUEM €€ XUPOBOM AUCTPOGUMK (CTeaTosa)
M pPasBWUTUSA OCTPOM MEUYEHOYHO-KAETOYHOM HepoCTa-
TOYHOCTU. MeyeHb BbICTPO yBEAUUMBAETCA B pasmepax,
B BblAbIXGEMOM BO3AYXE OMPEAENSEeTCA 3anax aueToHa.

MapannenbHO B Mouykax B YcAOBUAX AnabeTnue-
CKOro auMp03a U BblpaXeHHOW rMnepraMkemMuun Bo3pa-
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CTaeT TAtoKoHeoreHe3 - 006pa3oBaHUE TAOKO3bl, Kak
HEWTPaAbHOrO BELLECTBA, M3 KUCAbIX MPEALIECTBEHHU-
KOB. [AtOKO3a, 06pa30BaBLUAACS B MOYKax, He TOAbKO
OTKAAAbIBAETCS B KOPKOBOM BELLECTBE (TAMKOreHoBas
MHOUABTPALMSA), HO M MOCTynaeT B OOLWWMIA KPOBOTOK,
CTOMKO NMOAAEPXMBASA TUNEPTAMKEMMUIO. TTPU TAUKEMUM,
NPEBbLILLAOLLEN NOYeYHbl NOPOor, HAabAIOAAETCS TAHO-
KO3ypUsi CO CAEACTBEHHOMN NoAnypuen (3-8 A B CyTKW).
Ha ¢oHe WMHTeHCMBHOW MOAMYPWUM C MOBLILIEHWEM OT-
HOCUTEAbHOM MAOTHOCTM MOYM, BCAEACTBME HapyLUEHWSA
06paTHOro BcacbiBaHWA BOAbl B MOYEYHbIX KaHaAbLax
M3-3@ OCMOTMYECKOrO AABAEHMSA MouW, Boraton rAwo-
KO30M, ObICTPO CHUXaETCA U TepseTca IKCKPETopHas
OYHKUMS MOYEK, UTO BEAET K OCMOTMUYECKOMY AMYpe3y
C notepen XMUAKOCTMU, INEKTPOAWUTOB, CryLUEHWIO KPOBM
M TMNOBOAEMUK. Ha dOHE TMMOKCUMU MOYEK NMPOUCXOAWT
OAVUTYPUS C Pa3BUTUEM a30TEMUK U YPEMUUYECKON UHTOK-
CcUKaLMK, aHypua — ocTpasn noyeyHas HEAOCTATOYHOCTb.

BbiBOABI

1. OCHOBHYIO pOAb B 0OMEHE BELLECTB, B MOAAEP-
XaHWUN HOPMaAbHOIO YPOBHA FKOKO3bl B KPOBU, UTFPaET
NMOAXEAYAOUHAsA XeAne3a (MHCYAMHO-TAHOKAroHoBbl 6a-
A@HC), NeyeHb U NOYKK (IKCKPeTopHas, peabCcopbLMOH-
Hasa 1 MeTaboanueckasn GYHKLMK).

2. B noukax B ycroBuAX AMabeTMyeckoro auuposa
7] Bblpa)KeHHOVI rmneprAnkemMmn Bo3pactaeT rIOKOHEO-
reHes - o006pa3oBaHWE TAOKO3bl, Kak HENTpaAbHOro
BELLECTBa, M3 KUCAbIX NPEALLECTBEHHWMKOB; TAOKO3a
OTKAGABIBAETCH B KOPKOBOM BeLLECTBE (TAMKOreHoBas
MHOUABTPALIMA) U NOCTYNaeT B 06LLIMIK KPOBOTOK, CTOMKO
NOAAEPXMBAS TMMEPTAUKEMUIO

3. Ecav B OCHOBe naTtoreHesa runepoCMOAsAp-
HOM KOMbI AEXMT MPOrpeccupyrollan rmneprAnkemMums
13-3a HEBbIBEAEHMWSA TAFOKO3bl C MOUYOM (3aAepXKa MOUN)
Ha ¢OHe THOMHO-BOCMAAMTEABHOrO npolecca, To bHa-
3UCOM KETOAUMAOTMUYECKOM KOMbI ABASIETCS MOLUHbIM
KEToaLMAO3 C CONYTCTBYIOLLEN rMNepraAMkemMuen n obes-
BOXMBAHWEM OpPraHn3mMa BCAEACTBME Pa3BUTUA OCTPOM
NEeYEHOUYHO-NOYEYUYHOM HEeAOCTATOYHOCTHU.
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