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Xapakrepusys OMOJIOTHUECKYI0 aKTUBHOCTH 3TaHONA W
ero MeraouTa — aleTalbJIern/ia, CIeIyeT MoIUepKHYTh JBa
acriekra npodseMbl. Bo-niepBbIX, Koraa peub uaer 00 3Tux
COEJIMHEHMSX, KaK ECTECTBEHHBIX METa0O0INTaX, MTOCTOSHHO
(9HAOTEHHO) MPUCYTCTBYIONINX B OpTaHU3ME B (DU3NOIOTH-
YyecKux KoHeHTparwsix [11]. Bo-BTopbIX, KOra BO3HUKAET CH-
Tyalsl ¢ SK30T€HHBIM IOCTYIUIEHUEM aJIKOTOJIsl B OPraHu3M,
TO €CTh, (POPMHUPOBAHUE COCTOSTHUI OCTPON MITM XpOHHUEC-
KOM aJIKOTOJILHOW UHTOKCUKAINH [ 3, 7].

DTaHON U ero MEeTabOINThI — ECTECTBEHHbIE KOMITOHEH-
ThI OOMEHA BEIECTB, SBISIFOTCA HE3aMEHUMBIMH YJaCTHH-
KaMH IOMEOCTaTMYEeCKUX MeXaHHW3MOB [22]. Jlns OLEeHKH
METa0OIMYECKOH 3HAYMMOCTH SHJOTCHHOTO 3TAHOINA, Clle-
JIyEeT COIIOCTaBUTh €r0 YPOBEHb B KPOBU M TKaHSIX C COZEp-
JKaHMEM HM3BECTHBIX CYOCTPATOB — YYaCTHHKOB oOMeHa Be-
IIIECTB B OPraHU3ME YeJIOBEKa M KUBOTHBIX (CM. TaOIHILY).
OTO 1aeT BO3MOXKHOCTh YOCIHUTHCS, YTO C YIETOM OTHOCH-
TEJTLHO MaJIOW MOJIEKYJISPHOW MacChl 3TaHOJIA, OH JIETKO
TIOMEIIACTCS B OJIMH PsiJl C MIPOMEKYTOUHBIMU POAYKTaAMHU
YIJIEBOJIHOTO M OEJIKOBOro oOMeHa. M3 mpencraBieHHbIX B
TaONHILIE TaHHBIX CJIGYET, YTO Ha HECKOJIBKO MOPSIKOB HIDKE,
9YeM IHJIOTEHHBIA ITaHOJ, B 3TOM PALY HAXOAUTCS KOHIICHT-
pauust Heiipomeauaropa. Ho ¢ Hell BIOJIHE €ONOCTaBUMO
Cofiep’KaHKe aleTajbIeriua, HOCTOSTHHO MPHUCYTCTBYIOIIE-
ro B opranu3me B paBHoBecHBIX (1:100) ¢ aTaHOIOM COOTHO-
HIEHUSIX. JTO TO3BOJISET HOJATaTh, YTO POJIb MapPhl 3TAHON/
areTabAer U] B TI0UIEpYKaHIH TOMEOCTATHUECKIX (DYHKIIMH
oOMeHa BelecTB MOJ00Ha TOH, KOTOPYIO BBIITOIHAIOT B Opra-
HHM3ME OTHOIICHUS DIIOKO3a/MI0K030-6-hocar u makrar/
MMpYBaT B KOHTPOJIE PEAKIMil MIMKOIN3a U CTAOMIM3aLIN
YPOBHEN HHTEPMEAUATOB IIHKOIN3a [§].

KonnuecTBO mupyBara B TKaHAX Ha 2—3 TOpsIIKa HIDKE,
YyeM JlaKTaTa, HO caM NUPYBAT, KaK M alleTalbJICT U, BBICOKO
peakIoHHOCcHOco0eH. [Ipr MEHSIOmuUXCsT MeTa00IMIECKIX
CUTyallUsIX YpOBEHb MHUPYBATA CMEIIAETCS B 3HAYUTETIBHO

Taonuya — ConepxaHue HEKOTOPBIX COEAMHEHUH M SHIAOTEHHOTO
9TaHOJIA B KPOBHU U IECUCHU
CoeauHenue Kposb Ileuenn
(MOJIIB/I1) (MOJIB/KT)
T'moko3a 5-10°
I'mok030-6-hocdar 2-10*
DpykT030-6-hochar 210"
DochoanokcHaneToH 10°*
AMUHOKHCIIOTBI 10°-10" 10°'-10"°
DraHoa 104 10°*
Anpenanun 10°°

MEHBIIICH CTETNICHU, YeM YPOBCHB JIAKTAaTa, YTO, HECOMHECH-
HO, OTpakaeT OOJBIIYI0 3HAYMMOCTh B OOMEHC BCICCTB
MEPBOrO, a HE BTOPOI'O COCAMHEHMs. [103TOMY JlaKTaT pac-
LeHNBaeTcs Kak OydepHblii MeTabonnuecknii TynvK, HUBe-
TUpyroNHii Koiebanus mupyBaTa. C Takux yKe TIO3UIHI CHC-
TeMa 3TaHOJ/aleTalbIerH]] — aHAJIOIMYHBIA KOHTPOJIBHBIN
MYHKT IS IBYYDIEPOMHBIX COCNUHEHHUI U CaMOTO aleTallb-
neruyia. Takasi OlleHKa B3aMMOOTHOIIICHHI ATAHOJ/aleTallb-
JICTH]T BIIOJTHE YIIOBJIETBOPHUTEIBHO OOBSICHSET JIAOWIHHOCTh
YPOBHS SHIIOTCHHOT'O 3TaHOJIA MPH CAMBIX PA3JIMYHBIX BO3-
neiicrBusx. Takium 00pa3oM, SHIOTCHHBIH STaHOM BBITTOTHS-
er polib Oydepa, HaXOJLIIIErocs B PABHOBECHBIX JTUHAMHU-
YECKHUX OTHOIICHHUSIX CO CBOUM BECbMa aKTHBHBIM TPEIIIie-
CTBEHHHMKOM — alleTalibIeruioM. PaccmarpuBaemas mapa —
STaHOJI/aNleTaNbACTH (CM. PHCYHOK) BBITIOJTHACT CXOTHEIC
¢byHKIMK OydepHOro mya B OTHOLICHUH OY€Hb aKTHBHOIO,
O0COOCHHO B OTHOIICHHHM HEHPOrOPMOHOB, METa0OIUTa —
ameTanpaeruia. JTaHOI PaboTaeT B ATOH chcTeMe Kak Oy-
(hepHBIi pe3epB TS aleTalbACIHIA, HUBCIUPYS KocOaHus,
KOTOpBIC HEU30C)KHO BO3HHMKAIOT B CBSI3U C CHHYCOH[AJIb-
HBIM XapaKTepOM TCUCHHUS MHOTO3BEHBEBBIX ICITHBIX PeaK-
1mi B oOMeHe BerecTs [22].

YF.]'leBOZlbI, JIMIUAAbI, aAMUHOKHCJIOTHI

Jlakrar ] nupysar [ anernia-KoA
a
Jranou [ amerajbaerua | amerar

Jpyrue HCTOYHHKH

Pucynok — Jlakmam u 3manon Kak memaopoauueckue
«mynuku» 6 o0meHe NUPYeama u ayemanboeuoa

HeonnotnnHOCTh (DYHKIIMI DHIOTEHHOIO JTaHONA, KO-
TOpPbIE MOTYT OBITh CAMBIMU Pa3HBIMU — UCTOYHUK SHEPIHH,
MPE/IIECTBEHHNK alleTaJIb/ICTHIA, YIaCTBYIOIIETO B CHHTE3E
9HJIOTEHHBIX MOP(UHONOAOOHBIX coeuHeHnit [17], u siBisi-
IOIIEroCsl CHIIBHEHIINM MOJU(UKATOPOM aMUHHBIX M CYJIb-
(hruApmwIBHBIX TPy B Oenkax [4]. Ameranpaerua Kak MOII-
HEUIMii MofM(UKaTop OENKOB, U3MEHSIET HE TOJIBKO HX pe-
AKTHBHOCTb, HO U IIPOCTPAHCTBEHHBIE XapaKTEPUCTUKH, T.€.
rapamMeTpsbl, Hanbosee BaskHbIe Ul 9(PEKTHBHOTO CBSI3bI-
BaHUS HEHPOMETUATOPOB PEIENTOPHBIMH Oenkamu. Jlu-
(ubHAs TPUpOJIA STAHONA U AllETANIBJICTHIa UTPaeT 3HAUH-
MYIO POJIb B MO/IEPXKAHUH OINPEACIICHHON ThpodoOHOCTH
6enkoB [14] 1 Hy)XHOH (pyHKIHMOHATBHOHN TEKydeCTH Mocie-
HUX [16].
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O0a coemMHEeHHs pacCMaTPHUBAIOTCS KaK JIBYYIJIEPOIHbIC
pauKaibl, CHOCOOHBIE KOHKYPEHTHO B3aHMMOZCHCTBOBATH C
MHOKECTBOM JIPYTMX JIBYYIJIEPOJHBIX MOJICKY]I Ha YpOBHE
AKTUBHBIX IIEHTPOB (PEPMEHTOB, TPAHCIOPTHBIX OEIKOB U
crierduueckux penentopos [15]. MemOpaHOTPOIHOCT
9TaHOoNa (PYHKIHOHAIBGHO BayKHA B IATOr€HE3€ MPOSIBICHUH
AJIKOTOJIHOM 0O0JI€3HM, TOCKONBKY Pa3JINdHbIE ANOJBI, TIPH-
4eM, He 00pa3yrolIHe aleTalbIeru]i, CHOCOOHbI CHATH MPO-
SIBIICHUS cuHApoMa oTMeHbl dTaHona [10]. Ocoboe 3Haue-
HYE Trapa 3TaHOJ/AIeTAIbACTH]] MOXKET NMETh BO B3aUMOOT-
HOIIEHUSIX C COAEPIKALIMMH THIPOKCHIBHYIO M KapOo-
HWIBHYIO TPYIIMPOBKH HEHPOMEIUAaTOpaMH, TOPMOHAMHU,
MX MPEANIECTBEHHUKAMHU M METa0OIMTaMHt, TIOCKOJIBKY KOH-
LEHTPAIMs 3THX OHOPETYISATOPOB 3HAYUTEIILHO HUKE KOH-
LEHTPALMHY SHIOT€HHOT'0 ATaHOoJIa U alleTalIbJernya.

KonuvecTBo 3HIOICHHO 00pa3yroIIerocs u MeTabosu-
3MpYyeMOT0 alleTallb/IeT WA U 3TaHOIIa, TAKUM 00pa3om, ciie-
JIyeT paccMarpHBaTh Kak (pakrop, KOHTPOIUPYIOIINH 3HAYH-
TEITBHYIO YacTh TOMEOCTATHUECKUX MEXaHU3MOB, (hopMupy-
IOMNX B KOHEYHOM HTOT€ COCTOSHHE, K KOTOPOMY JFOOOM
OpraHn3M CTPEMHTCS BCETIa — K «META00INIECKOMY KOM-
dopty» [8].

MHOTOKpaTHO ITOBTOPEHHBIE B Pa3HbIC CE30HHBIC MEPH-
0JIbI T0Z1a, OTOOPBI JKUBOTHBIX O X OTHOIIEHUIO K OTPEO-
JICHUIO PacTBOPOB ATaHOMA [9], Bcerma JaBany BOSMOKHOCTh
BBIJIETICHNS U3 OOIIEH MOMYJISINK KPbIC, TPEATIOUUTAIOMINX
Boxy (IIB) wmu atanomn (I19). [13 cocraBusim npuMepHO 110
5-10% oT Bcex KUBOTHBIX, MPOXOMBILHX TecTHpoBaHue. OT-
JIMYATEILHOM 0COOEHHOCTRIO I1D 0c0o0€i SIBIISIOCH TO, YTO
coziep KaHue YHIOTEHHOT0 3TaHOJIA B KPOBH, &, OCOOCHHO, B
TICYCHH, Y HUX Bceraa ObLTo B 2-3 pasa Huke, yeM y [IB. B
CBOIO OYepesb, OOHapyKEeHHbIE 00paTHbIE KOPPESIIHUOH-
HBIE B3aIMOOTHOIIIEHHS MEKTY YPOBHEM 3HIOI€HHOTO 3Ta-
HOJIa U JOOPOBONBLHBIM TIOTPEOJICHUEM AJIKOTOJIS, TIO CYyIIe-
CTBY, HOBTOPSIIOT MTATONCHETHUECKYIO CUTYAIHIO: 3HAUCHUE
9HJIOTEHHOTO TAHOJA U aleTalIbACTHA SIBIISICTCS TAKOBBIM,
YTO NPH X JIepUIMTE B OpraHu3Me NPOCTEUIIINM CITOCOO0M
CaMOKOPPEKIINH CTAHOBHUTCS JIOMOMHUTENBHBIA MPHEM all-
koroiisi. B cBOro ouepesp, SKCTpanossiiyst JJAaHHBIX B3aUMO-
OTHOIICHNII HAa MEXaHMW3MbI MAaTOreHe3a aTKOTOIu3Ma JacT
BO3MOJKHOCTb I10J1araTh, YTO JUTUTEIILHOE H30BITOYHOE TO-
TpeOIeHne aJIKOTOMsl, TPUHYINTEIFHOE B OKCHEPHMEHTE Ha
KHMBOTHBIX M JI00POBOJIBHOE WM COLIMAIBHO-MOTHBHPOBAH-
HOE Y JIFOZIeH, 3aMelliasi B UTOre HapaboTKy SHIOTeHHOIO 3Ta-
HOJA ¥ alleTallb/Ieru/ia, IPUBOIUT BHAYAJIE K TOPMOXKCHUIO,
a 3aTeM U K JIeTpaIallni CHCTeM SHIOT€HHOTO CHHTE3a 3THX
coequHeHui. T.e. Kk cUTyaluy, KOIlia BHEIIIHEE IOCTYIUICHUE
QJIKOTOJISI B OpPraHU3M. CTAaHOBUTCSI YK€ HEOOXOIUMbIM. B
3HAUUTEIBHON MEpe, €CTECTBEHHO, YIPOIIEHHO, 0e3 ydera
HApKOMAaHUYECKOro: (hakropa B IIaTOreHe3e, TAaKUMHU B3au-
MOOTHOLICHUSIMU MOTYT OBITH OOBSICHEHBI ()eHOMEH (u3u-
YECKOM 3aBHCHMOCTH, a TaKKe IOHMMAaHHE TOTO, TOYEMY
[P EAMPHUO3HBIX COCTOSTHUSIX CAMBIM JIYUIIUM U TIPOCTHIM
CpPENCTBOM TSl UX KYIHPOBAHUS SIBIISICTCS BBEJCHHE OOJIb-
HOMY caMoro ankoross [8].

CBSI3b AJIKOTOJIBHON MOTHBALIMK C YPOBHEM DHJIOTCHHO-
IO 3TaHOJIA TPOCIEKHUBACTCS M B APYTHX 3KCIEPUMEHTAIb-
HBIX cUTyalusix. Tak, pasnuuHble (GakTopbl, BIHUSIONINE Ha
MOTpeOJIeHNE aJIKOTONsl JKUBOTHBIMHM HIJIM JIEKAPCTBEHHBIC
CpeJCTBa, UCTIONIb3YEMBbIE TS JISUESHNS], TIO BIMSIHHIO Ha YpO-
BEHb HH/IOTEHHOI'0 3TAHOJIA B KPOBU U TIEUEHU Pa3EIINCh
Ha JIB€ TMaMeTPaIbHO IIPOTHUBOIIOIOXKHBIE TPYIIIBL. Bee Bo3-
JISUCTBUS, YCHIIMBAIONIHME AJIKOTOIBHYI0 MOTHBAIINIO, TAKUC
Kak: CTpecc, roJIoflaHie, OKCUTHAMUH, UIIPOHUA3H], TeTpa-
TH/IPON30XUHOJIMHBI — CHIIKAIOT, @ OCIAOJSIOLINE aJIKOTOJTb-
HYIO MOTHBALMIO (THaMuH, THaMuHMpocdat, pudodaBu,
TVDTATIATHOKApOaMaT, TITyTAMIH, XJIOPHUCTBIH JINTHH ) — MO~

BBIIIAIOT YPOBEHb DHIOTCHHOTrO TaHona [11]. DTu naHHbIe
JIOTIOJTHSIIOTCSI MCCIIEIOBAHUSIMU JIPYTHX aBTOPOB B OTHOLIIE-
HUM TpaHKBUIN3ATOPOB [3], kKacTpauuu [S, 6] 1 onbITamu, B
KOTOPBIX KPBICHI, PAa3HOTYBCTBUTEIBHBIC K HAPKOTHICCKOMY
JICHCTBUIO ATAHOJIA, OTIMYAJINCH TAKKE M M0 YPOBHIO SHJIO-
reHHOro sraHona [2]. OnpeneneHue ypoBHS HIOTEHHOTO
9TAaHONA HWCHOJB3YeTCS B HAPKOJIOTHUECKUX KIWHUKAX
ITonpmm 1A JUHAMHWYECKOI'0 KOHTPOJISA IPUMEHACMOIO TC-
PareBTHYECKOTO JICUSHHUsI OOJIBHBIX aJIKOTOIbHON OO0JIE3HBIO
[19, 20]. B xiuHMKE Tepanuu ajJKOroJbHOH 3aBHCUMOCTH
[TeTepOyprckoro MCHXOHEBPOIOTMYECKOTO HHCTUTYTA WM.
B.M. bexrtepeBa ycrnemHo HCMOJIb3YETCS METOH JICUEHUs
AJIKOTOJIM3Ma, Oa3UPYIOIIUICS HA BOCCTaHOBICHHH TOMEOC-
Ta3a YHJIOTEHHOTO ATAHOJIA B OpPraHU3Me MalliueHToB [21].

Crnemyer OTMETUTb, YTO MEPEUHCICHHBIE BAPHAHTHL MIPO-
SIBJICHNS] aKTHBHOCTH ATaHOJIA U alleTalIbAeriia UMEIOT 3Ha-
YEHHE HE TOJNBKO MPH OCTPOU U XPOHHUYECKON aJTKOTOEHOM
WHTOKCHUKAIINH, HO, UTO SIBJISICTCS MIEPBOCTEIIEHHBIM, B €CTe-
CTBEHHBIX YCIOBUSIX, ITPU SHAOTeHHO(POHOBOM (DYHKI[HOHH-
poBaHuM coenuHeHui. [Ipu 5TOM B OIleHKE OMOIOrHYECKOM
AKTUBHOCTH STaHOJIA PAa3IMYalOT JBa BapruaHTa: METa0oH-
YECKUI U TOKCUKOIOrMYeCKui. B 1iepBom cirydae BO IilaBe
CTOHWT DHJIOTCHHBINA ATAHOJI — KaK €CTCCTBCHHBINA METa0OIUT
oOMeHa BemiecTB. Bo BTOPOM. — M30BITOYHO TTOCTYIIAFOIITHIA
B OpTaHM3M STAHOJ BBICTYIAET y)k€ KaK MOIIHBIN TOKCHUKO-
JIOTUYECKUI areHT U (haKTop METaOOIMIESCKOM Ie3UHTErpa-
nun oOMeHa BerectB. Kak B OTHOM, Tak U B IPYyroM cirydae
paboTatoT MPAKTUICCKH OHU U TE KE CUCTEMEBI, MeTa00IH-
3UPYIOHIHE AJTKOTOb U aNbACTH/, a B IIPOIIECCHl METa0OIH3-
Ma 3TUX COGTUHCHHI BKIFOUCHBI BCE OCHOBHBIC CHCTEMBI
opraausma [22]. AJKoronb, MOCTYMAOMINI B OpraHn3M, Ha
75-95% okucnsercs B meueHu. J[pyrue opransl 001agaror
3HAYUTEITHHO MEHBIIIEH CTIOCOOHOCTHIO META0O0IM3UPOBATh
ataHon. Kpome 31oro, HeGobIre ero KOTMYecTBa BhIIEIs-
FOTCSI M3 OpraHM3Ma C MOUOH M BBIIBIXaeMbIM BO3yXoM [12].

OcHOBHBIE ATKOr0/16MeTa00 U3 HPYIOLIHE CHCTeMBbI:

Aaxoronsaeruaporenasa (Al K.d.1.1.1.1) — dep-
MEHT, IHPOKO PACHPOCTPAHEHHBIA B JKUBOTHBIX TKAHAX H
pacrenusix. AJII' kaTanuzupyer oOpaTHMoe NpeBpalleHue
AJIKOTOJIEd B COOTBETCTBYIOIINE AJIbAETUAbI U KETOHBI ¢ HAJ|
KaK Ko(haKTopom:

Aunxorons + HAJL [1 anmpperun + HAJIH + H'
(xeTon)

Crnemyer moOAYepKHYTh, 4TO MpH (u3nonorudecknx pH
BOCCTAHOBJICHHE aJIb/ICTUIOB MIIM KETOHOB NPOTEKALT B Jie-
CSITKH pa3 ObICTpee, YeM OKUCIIeHHe ankoronel. Tonbko nmpu
MHorokpatHoM (B 100—1000 pa3) yBenndeHNH KOHIICHTpa-
IIU 3TAHOJIA, KaK 3TO IIPOUCXOAUT MPH HArpy3Kax OpraHu3-
Ma ayikoroneM, (epMeHT (pyHKIHMOHMpYET B OOpaTHOM Ha-
mpasnernu [18]. Cybcrparamu g AJII cmyxat nepBud-
HbIe U BTOPHUYHbIE aM(aTHUSCKUe CIUPTHI U aJIbJICTHBL,
PETUHON, Ipyrue MOITUEHOBBIE AJIKOTOJIU, JUOJBI, MaHTOTE-
HWJIOBBII aJIKOTOJIb, CTEPOMIbI, | |-OKCHIKHPHBIE KHUCIIOTHI,
5-okcudTHNTHA30 M Apyrue. [IpudeM, ciemyer OTMETHTS,
YTO STAHOJI U alETAJIBACTH] — 3TO HE JIyUIIie CyOCTpaThI IS
AJIl. N3yuenue BHyTpuKIIeTOUHOrO pacnpeneneHus AJII" B
MEYCHH T0Ka3aJ0, YTO ()ePMEHT JIOKAJIM30BaH B IIMTO30JIE
TeraToLUUTOB, HO HE B KyM(epoBCKHX KieTkax. bombiioe
(dyHkoHanpHOe 3HaueHne A/ monTBepKIaroT n3MeHe-
HUS aKTHBHOCTH (DepPMEHTA B OpraHax M TKaHsIX IPH pas3iInd-
HBIX MATOJIOTHYECKUX COCTOSHMAX. EcTecTBEeHHON (YyHKIHN-
eit AJI, B OrpOMHBIX KOJHYECTBAX MPHUCYTCTBYIONICH B TIe-
YCHHU YCJIOBCKA U )KUBOTHBIX, ABJISCTCA TO, YTO @CpMeHT 00-
pasyer, a He TTOTPEeOIseT SHIOTCHHBIN 3TaHOM U, TAKUM 00-
pa3oM, aKTHBHO PETryIHPYeT €ro YPOBEHb M 00ECIeurBacT
rOMEOCTa3 HJOT€HHOTO areTanbaerua [8].
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MHuUKpOCOMATbHAS JITAHOJIOKHCISIIOIIAS CHCTEMA
(M30C). Oxkucrnenne 3TaHONa MHKPOCOMaMH MPOTEKACT
COIIACHO CIIC/YIONIEMY YPABHEHHIO:

C,HOH+HA®H+H"+0,[1CH CHO + HAJI®"+2H O

Onrumym pH 3T0M peakinu JeXKHUT B (PH3HOTOTHIECKOH
obimactu, KM mast atanona cocrasisier 7-10 MM, 9T0 HAMHO-
ro Beite, yem it A/ MDOC omuuaercs or AJII v kara-
J1a3bl TI0 YyBCTBUTEINEHOCTH K MHTHOMTOPAM, a TaKkKe T10 PsITy
Jpyrux cBoiictB. OHa HEUYBCTBUTENbHA K JEWCTBUIO MUpPa-
301ma u asuna Hatpusd. AktuBupyroT MOOC nporunTroypa-
LW ¥ TUpeoHTHbIe TopMOHBL. Cunrtaercs, uto MOOC ujen-
THYHA C HECTICIN(HUICCKIMU OKCHIa3aMH, OCYIIECTBIISIO-
MU JIETOKCHKALMIO JIEKAPCTB B MEYECHHU, U YTO MMEHHO
yepe3 MOOC npoxoaut AJII-He3aBUCHMBIN YTh OKHUCIIE-
HUS ATaHoJa B opranname mirekormraronmx. MOOC, co Beeit
0YEBUTHOCTBIO, (pyHKIMOHMpYeT HezaBucuMo ot A/l 1 ka-
Taynaspl, IpudeM e BKJIAJ B OKHCIIEHHE HTAHONIA B HOpME
cocrasser okoso 10%, HO 3HAYMTENBHO BO3pacTaeT NpH aj-
KOTOJIbHOM MHTOKCHKAIIUH.

Karanaza (K.®.1.11.1.6) B npucyTCTBUH NEPEKUCH BO-
JI0poJia CIIOCOOHA OKUCIISITh STAHOJ B alleTajIbeTr |l corac-
HO YpaBHEHHIO:

G HOH+HQ, 71 CH,CHO +2H,0

®DepMeHT (PyHKIHOHUPYET B MIMPOKOM CIIEKTPE KUBOT-
HBIX TKaHeﬁ, MpruieM UMECT KaK BUJOBBIC, TaK U UHAUBUY-
aJbHBIC KoNleOaHusl CBOeH akTHBHOCTHU. VIcTouHnKaMu riepe-
KHCH BOZIOPOJIA SIBIISIFOTCS] PEAKIMH, KaTaIU3UpyeMbIe IIF0-
KO300Kcuaazon, kcantuHokcuaaszon, HAJIDH-okcumazoi.
MaxkcumanbHasi aKTUBHOCTb KaTaJjias3bl MPOABJIACTCA TIpU
¢mnonornyeckux pH. CropocTh KaTanasHOW peakuuu 3a-
BUCHT OT KOHLIEHTPALMX TAHONIA U CKOPOCTH 00pa30BaHUs
MepeKncH Boopoza. B opranusMe nmeercst 3Ha4YUTEIBHOE
KOJIMYECTBO CHCTEM, TeHEPUPYIOLINX MIEPEKHUCh BOIOPOAA 1
JIOKaJIM30BAHHBIX B IIEPOKCHCOMAX, 3HAOIUIA3MaTHYECKOM
PETHKYITyMe, MUTOXOHJIPHAX, IIUTO30JI€ U CO3AAIOMINX KOH-
[EHTPAINIO MIEpeKnucH Bojgopoaa B npenaenax 107 — 10°M.
Kax u MDOC, katana3Hblil yTh OKHCIIEHHS 3TaHOJIA OTHO-
CST K MHUHOPHBIM, MPHOOPETAOINM ONPEACNEHHOE 3HaUe-
HHE TOJILKO TPH BBICOKMX KOHIIEHTPALMSAX 3TaHOIA B Opra-
HHM3ME WU B YCIIOBUAX MHrHOMpoBaHust A/IL.

[TokazaHa BO3MOKHOCTh OKHCIICHHS HTaHOJA ITyTeM Iie-
PeBOZIA €ro MONEKYIbI B [ |-THIPOKCHUITHIIBHBIN PAANKa, 4TO
MOXKET IPOHMCXOINTH ITIPH TIeperade dISKTPOHOB CHHTA301
OKHCH a30Ta, KOTOpasi CriocoOHa K 00pa30BaHMIO CYIEpOK-
CHJJHOTO paJiiKaja, a Takke Mepekucy Bonopozaa. Mecneno-
BaTEIM BBIPAKAIOT MHEHHME, YTO CHHTa3a OKHCH a30Ta IO
YPOBHIO OKUCJICHUsI 9TaHOJIa SIBIISIETCS] HE MEHEE CYIIECTBEH-
HoOM, ueMm muroxpom P-450 mpu ycnosun Hanmuuus L-aprunu-
Ha B Ka4€CTBE OCHOBHOTO cyOcTpara [23].

OnHMM M3 HCTOYHMKOB HJIOTCHHOTO 3TAHONA B JKUBOT-
HOM OpraHM3Me SBIISIETCSl MUKPOQIIOpa KUIIeUHNKa. B onbI-
Tax Ha @HTMOCTOMMPOBAHHBIX JKMBOTHBIX, ITyTEM OHOBpE-
MEHHOI'0 3a00pa KpOBH W3 BOPOTHOW BEHBI M HepuepH-
JECKOTO BEHO3HOTO pyCia, MOKa3aHo, YTO OTTEKAromasi OT
KUIIEYHUKA KPOBb COJIEP’KHUT OOJIBIIIE 3TAHOIA, YeM OTTEKa-
forast ot neveHw [ 15].

[Tpu ouenke 6anaHCOBBIX OTHOLIEHHH B 0OMEHE 3TaHO-
J1a, TAKKM 00pa3oM, CIIETyeT CUMTATHCS C IBYMS €T0 HCTOY-
HUKaMU U JIABHOM, PEILAOLIEH POJIbIO IIEYEHOYHOM aJIKO-
TOJIB/ICTH/IPOTEHA3BI B PETYIISIINH YPOBHS AJIKOTONIbeMHH [9].

OkmuciieHne aJabIeruioB B OPraHu3Me MIICKOITHUTAIOIINX
MIPOUCXOMIUT TIPEUMYIIIECTBEHHO Hecenu(uiecKoil aabae-
ruieruaporenasoii (Aap/Il, K.d.1.2.1.3). Peakus, kara-
mupyemast pepMeHTOM, HeoOpaTHMa:

CH,CHO+HAJ"+H,0 [JCH COOH + HAJIH + 2H"

AnberuaernaporeHasbl IeUeH! MpeICTaBICHbI BYMS
(epmeHTamMK: ¢ HU3KUM (BBICOKOH KM) 1 BBICOKMM (HH3KOH
KM) cponctBoM K aneTanbaerumy, MpeAnoITHTEIBHO UCTIONb-
3yromux ainudarmaeckue cyocrparsl 1 HAJI kak koepmeHT
Wi apomarnueckue anpaeruab 1 HAJI®D B kagectse kodep-
MeHTa. Anp/I[" cymmecTByeT BO MHOKECTBEHHBIX MOJIEKYIISIP-
HBIX (hOpMax, Pa3IMIAIONINXCS TI0 CTPYKTYpe, KaTaIuTHIec-
KAM XapaKTePUCTHUKAM W CyOKJIETOYHOH JOKaTu3anuu. Y
MIIeKkorTaronmx modepmentsl Anp/llT kraccupummpyror-
Csl B TISITh Pa3HbIX KiaccoB. Kaxkplii kiace nmeer crienudu-
YECKYIO KJIETOUHYIO JIOKJIM3AIMI0, KOTopasi mpeodiaiact y
Pa3JIMYHBIX BUJIOB, YTO MPEATIONAraeT OYeHb PaHHIOIO JH-
BepreHuuio B apomouuu Ans/ll. Kpome neraaporenasHoi,
Anp/II" medenn obnamaeT 3CcTepa3Holl aKTUBHOCTHIO. AKTHB-
HocTh Anp/II" oOHapykeHa B MUTOXOHAPHIX, MUKPOCOMAaxX
u urozone [10].

M3BecTHBI, HO MEHEe H3y4CHBI, W APYrue (HepMEeHTEHI,
MPUHUMAIOLINE YJacTHe B NPEBpPaIlCHUIX alleTalblerua,
TaKWe KaK: ajibJerHApeIyKTasa, albIerHIOKCHIa3a U KCaHTH-
HOKcnpmasa. Ho, Kak y)ke OTMEYasioch BBIIIE, BOCCTAHOBIIE-
HHE aleTAIB/IETH/Ia B OPTAHU3ME OCYIIECTBISETCS TTIaBHBIM
obpazom Anp/Il" 1 10 HACTOSIIErO BPEMEHH €IMHCTBEHHBIM
M3BECTHBIM NPEALLIECTBEHHUKOM HIOTEHHOIO ATaHOMa CUU-
TaeTCs aleTallbACTHI.

J171s JKUBOTHBIX TKaHEW M3BECTHEI CIEIyIomie (pepMeH-
TBI, IPUHUMAIOIIHE YHaCTHe B HAPAOOTKE alleTallb/IerHa:

— IapyBataernaporenasza (K.@.1.2.4.1), 0ObuHO Kara-
JIM3UPYET OKUCIIUTEIIFHOE IeKapOOKCHIIMPOBAHUE ITHPYBa-
Ta 10 auetwi-KoA. Ilpu 3Tom nexkapOOKCHIMPYIONHA KOM-
MIOHEHT 3TOTO MOIM(EPMEHTHOTO KOMIUIEKCa CIOCOOeH Oc-
BOOOXKIATH B XOJ€ PEaKUUH U CBOOOIHBIN alleTasbIerH.
TMocnennuit unu oxucisiercs AnpJIlT B MUTOXOHIPHUSX 10
arerara, Win B [IUTOIUIa3Me BoccTaHaBiuBaeTcst A/l no ata-
HOJIA.

— O-pocopmmranonamurdochonnaza (K.4.4.2.99.7)
= (epment, pacmermtommii hocorTaHOTAMHUH A0 arle-
TabJeruia, aMMHUaka u Heopranudeckoro gocgara.

— Tpeonunanbnonasza (K.d.4.1.2.5) — katanusupyer pe-
AKIIMIO PACIICIUICHHS TPEOHHHA 10 IIUIIMHA U alleTallbIer -
Ja.

— Asnbonasza (K.®.4.1.2.7) ;kMBOTHBIX TKaHE#H 00aiaer
CHerr()UIHOCTHIO TOIBKO B CBSI3BIBAHNH JJHOKCHAIIETOH(OC-
(ara u ICHONB3yeT B KaYeCTBE BTOPOTO cyOcTpara Jro0bIe
anpaeTuasl. B cBoro ouepens, B 0OpaIIeHHON peakny Ta-
KUM ITyTeM 00pa3yeTcsi alleTaabIerul.

B nocneanee BpeMsi OKa3aHO, YTO YMEHBIICHUIO KOH-
LEHTPAIMK alleTalIbJIern/ia B )KUBOTHBIX TKaHIX, B YCIOBHSIX
M30MpPATENBHOTO YTHETEHNS! aKTUBHOCTH MHUPYBATACTHIIPO-
r€Ha3bl, MOXKET ITPOTUBOCTOATH I/IHBepCI/lBH]:Jﬁ XapakTep u3-
MEHEHNI aKTMBHOCTH (hOoc(O3TaHOTAMUHINA3EI U TPEOHHU-
HaJb1051a36!1 [ 13].

M3BecTHO TakXke, 4TO IPHU pacnase | |-aJaHuHa — IPOIyK-
Ta Jerpajaly MMPUMUAANHOBBIX A30THCTBIX OCHOBaHHH, BHA-
yajie 00pasyercst MaJIOHOBBIN aJIbJIETHL, A 3aTEM alleTabie-
ruz [10].

Y MHKpOOPTraHM3MOB, HACEISIONIMX KHUIICYHUK MIICKO-
MIUTAOIINX, [IABHBIM CTOYHUKOM AIeTaJIbACT /A SIBIISICTCS
3aBepIIAIONINIT ATAll TIIMKOJIN3a — HEOKUCIUTEIBHOE JIeKap-
OOKCHIIMpOBaHUE NUpyBaTa. TONBKO y OakTepHii M HEKOTO-
PBIX IPOCTEHMILNX, NAPAZUTUPYIOILUX B KUILIEYHUKE, IIPOUC-
XOZIUT JIe3aMMHHPOBaHNE 3TaHOJIAMHMHA C 00pa3oBaHUEM
aneranpaeruaa [11].

3axutrogast aHaJIU3 TUTEPATYPHBIX JAHHBIX, CIIEAYeT OT-
MCTUTD, YTO B OpraHU3Me YCJIOBCKAa U JKMBOTHBIX OHJOICH-
HBIH 3TaHON TOCTOSTHHO NPHUCYTCTBYET B KOHIIEHTPAIIUSIX, CO-
TMOCTaBUMBIX C YPOBHAMU APYIUX €CTECTBCHHLIX NHTEPME-
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JIMaToB OOMEHA BEIIECTB. YPOBEHb HJOTCHHOIO ATAHONA B
KPOBH M TKaHSIX MOAYIHPYETCSl Pa3HOOOPa3HBIMU COCIHHE-
HUSAMHU (TOPMOHAMH, BUTaMHUHAMH, aHTHIMETa0OJIHUTaMHU,
AMUHOKHCIIOTaMH U WX TIPOU3BOIHBIMH, COJIIMH JINTHSA, JTH-
cyllb(pUpaMoM, UAHAMHJIOM) U M3MEHSETCS TP Pasind-
HBIX (DYHKIIMOHAIBHBIX COCTOSIHUSAX OpTaHM3Ma (cTpecce, To-
JIOMAHUH, CTAPEHUN ), MEXaHI3M JICHCTBHS KOTOPHIX SIBHO HEO-
nHoturneH [11]. Camo paBHOBecHe B CUCTEME DHIOT€HHBIN
sTaHoN/aneranbaeruy, obdecrieunBaemMoe AJIIT n apyrumn
(hepMeHTaMu, HapaOaTHIBAIOIINMHE H TTIOTPEOISIONIIME arie-
TaJBJICTU]I, CO BCEH OUEBUIHOCTHIO, KOHTPOIMPYET U OOMEH
JIBYYIJICPOIIHBIX U CHHTE3 MOP(UHOIONOOHBIX COSMHEHNH,
PEryIupyeT aKTUBHOCTh HEKOTOPBIX HEHPOTPaHCMHTTEPOB,
MeNTHIOB U OeNkoB. B cBOIO ouepernp, M3MEHEHUS aKTHBHO-
CTH QJIKOTOJIb- U AJIbACTUIMETA00IN3UPYIONIMX CUCTEM KaK
IpH UX (PU3HOIOTUYECKUX, TAK U B M3MEHECHHBIX aJIKOTOJIb-
HBIMU Harpy3KaMH YCIIOBUSIX, TIO CYTH CBOCH, SBIIFOTCS aJlarl-
TUBHBIMH, 00ECIICUMBAIOIIUMU COOTBETCTBYIOIINH (DYHKIIU-
OHAJIBHBIN U MeTaboIM4YecKuii roMeoctas [22].

(O030p MOCBSIIICH CBETIION MAMSTH Y YHUTEIIsI, aKaICMHKa
IOpust Muxaitnosuua OCTpOBCKOro, BHECIIETO 3HAYUTENb-
HBII BKJIA]] B IOHIMAaHUC MEXaHU3MOB PETYIISIIIH METa0o0-
JIM3Ma YHAOTEHHOTO 3TAHOJA U alleTajbIeIHa, NX OHOMe -
IMHCKOTO 3HAYCHUS M OMOXMMHUH PA3BUTHUS aJKOTOIBHOM
6ome3Hu.
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