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NPEAUCNOBUE

B pesy/ibTate u3MeHeHHs obpasa XKU3HH NioeH, HeGnaronpusTHOM
9KOJIOTHYECKOH M COLManbHOW O0DCTAHOBKH OJKHPEHHE NMPEBPaTHIOCh B
O/IHY W3 CaMbIX aKTya/TbHbIX MeMLMHCKIX npobiem, nepetueimx B XX1 Bek.
OcoBeHHO TPEBOKHBIM MOXKHO CHHTATh TOT (DAKT, YTO U B PA3BHUTHIX, H B
pa3BMBAIOLIMXCS CTPAaHAX PACTET YMCIIO JOZEH ¢ MOBbILIEHHON Maccoi
Tesa, UMEIOIUX 2- U 3-10 CTEeNeHb OKUPEHHs — KaK NPaBHJIo, B COYeTa-
HHU C CEpbe3HBIMU HapylleHussMU obMena Bewects. [Toatomy BO BCEM
MUpe A5 peLieHus MpobaeMbl OXHPEHUS TPOBOAUTCS MOMCK 3 deKTHB-
HBIX CPEJCTB, HE TOMBLKO CNOCOOCTBYIOUWIMX BHIBEAEHHIO U30ObITOYHBIX
KUPOB M3 OPraHu3ma, HO H 001a/1al0IMX MHOTOCTOPOHHUM JIEHCTBHEM,
O/IHOBPEMEHHO HOPMAH3YIOMMX 0OMEH BElECTB ¥ QyHKLHH OpraHHs3-
ma. OJHUMH U3 TAKHX HEMHOTHX CPEICTB ABIAIOTCA GHONOrHYECKH aK-
THBHBbIE 106aBKH K nuie «Karanutuny U «XuTonaun».

O 3Ha4YeHWM KMPOBOro OOMEHA M €ro HapylIeHHsX, O CBA3aHHBIX C
5THM 3a60/IeBaHMAX M MyTAX MX KOPPEKLMH B npenaraeMoit Gpouiope
pacckassiBaeT Muxaun Mpanosuu JlylikiH, JOKTOp MEAMLMHCKHX Hayk,
ynen Hbto-Mopkckoit akanemun Hayk, 3aBeytouuii naGoparopueit uMMmy-
HosorHK atepockaeposa MucTutyTa KkauHnyeckol ummyHonornd Cuoup-
ckoro otaenenns Poccuiickoii akanemun meauuunckux wayk (MKM CO
PAMH), naypear rpantos HuTepHanuonanssoro nay4noro gonaa (Copo-
ca) u Poccuiickoro donaa dyHaamenTanbHbix uceneaosanui (POOU).
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3HAYEHME XWUPOB B OPTAHU3ME

JKupopo# 0OMeH Urpaer BaKHEHLIYIO POJib B KHU3HEAEATENbHOCTH
yenoBeka. B kaxxno# KieTKe )XMBOro OpraHu3Ma CoAep)KUTCA ONpeaeseH-
HO€ KOJIHYECTBO KHUPOB, KOTOpbIE ABISIOTCS HEOOXOAUMBIM 3/IEMEHTOM
HOPMaJIbHOTO MpoTeKaHns OHoOXUMHUUeCcKKUX npoueccos [11].

JKupb! (IUMHABY): BXOAAT B COCTAB KJIETOYHBIX MEMOpaH, mpuHumas
y4acTue B NOAIEPXKaHUK (POPMBI KJIETKH, U PEryIHpYIOT MPOHHKHOBEHUE
B KJIETKY M BbIBE/ICHHE U3 HEe Pa3IMYHBIX BELECTB; MPHHUMAIOT Y4acTHe
B CIIOKHBIX Mpoueccax obmMeHa HHpOpMaLHeH MeXIy KIETKOH U OKpY-
XKaroLLeH CpeaoH; CITy»KaT HCTOYHMKOM SHEPTHH; ABJIAIOTCS MPeLIeCTBEH-
HHKaMH pa/1a TOPMOHOB H APYruX 6HONOrHYECKH aKTUBHBIX COSIHHEHH
B KJIETKaX. o

Kpome Toro, sxupbl Kak OCHOBHOM KOMITOHEHT JKUPOBOM TKAHH Bbl-
MOJHAIOT B OpraHu3Me psaj creuHpryueckux GyHKLMiA:

* Oyayuu XOpOLIHM TETIOU30NATOPOM, B COCTABE MOAKOKHO-)KHPOBOI
KJIETYaTKH MOAAEPKUBAIOT HOPMAJIbHYIO TEMIIEpaTypy Te/a MmyTem
YMEHBILEHHS TOTEPH TEILIa OPraHU3MOM;

* BBIMONHAIOT OHOMeXaHH4eCKyI0 QYHKLHIO, 06pasys psaA CTPYKTYp
(mokoXkHas KUPOBas KJIETYAaTKA, )KHPOBBIE KOMKH, TUIOTHAS JKHPO-
Bas TKaHBb), CITY)KAaLMX AMOPTH3aTOPaMHU, CMATYAIOLLMX MEXaHHYEC-
Kue BO3JIEHCTBUA HA JApYr1e TKaHH;

* ABJAIOTCA JIENO SHEPTUH M MUTATENbHBIX BEIECTB;

* B COCYAMCTOM pycJie XHPOBOH TKAHH JAENOHUPYETCA 3HAUMTE BHBIH
00beM KpOBH, KOTOpbI BbIOpackIBaeTCA B KPOBOTOK B OTBET Ha OCT-
PYIO KPOBOTIOTEPIO, OTPaBIeHHE N'EMOTMTHUECKUMH A1aMH U pa3py-
LIeHHE SPUTPOLIMTOB MPH HEKOTOPBIX HH(EKLIMOHHBIX 3a60EBAHUAX;

* JKMPbl UIPalOT BaXXHYIO POjIb B FTOPMOHAIBHOM 0OMeHe, obecneuu-
Basi CBOEBPEMEHHbIH Pacriaj HEKOTOPBIX CTEPOM/IHBIX FOPMOHOB.
Kaxxaomy BHy )KMBBIX OpraHW3MOB MPHCYILL ONpeieIeHHbIH COCTaB

JKUPOB, NMPHYEM JHEPreTHYECKH BHITOJHBIM ABJISETCA HE CHHTE3 MX M3
JIpYruX BellecTB (M3 YIJIeBOJOB MM AMHHOKHCIIOT), a MUCIOb30BaHHE
JKUPOB, MOCTYMAIOLINX C MULLIEH, pacilienieHHe UX Ha OTAeMbHbIE KOMIIO-
HEHTBI M «cOOpKa» HOBBIX JKHPOB — TeX, KOTOPhIe XapaKTepHbI /IS aH-
HOIO OpraHM3Ma.



XXupoBoi oomeH

JKupbl B OpraHusm nocTynaroT B OCHOBHOM C MUILEH, TIPH STOM HH-
BOTHBIC M PACTHTE/IbHbIC XKUPbI CYLIECTBEHHO OTIIMYAKOTCS MO COCTaBy OT
NPHCYTCTBYIOLIMX B OPraHU3Me YesioBeKa.

HacTuuHoe pacuiensienue u BcachiBaHHe XXHPOB POMCXOIHT B PO~
CBETE TOHKOIO KHILIECYHHKA MO/ AHCTBUEM XKeauu U PEPMEHTOB MOIKe-
JIYNOYHO#H Jesle3bl W KulueuHuka. [lanbHelumii 06MeH sKHpOB (TPHIIH-
LIEPU/IOB, XO/IECTEPHHA H €r0 3QUPOB) BKIIIOYAET CIIOMKHBIE MPOLIECCHI:

* MOCTYIUIEHHE XUPOB B KJIETKH KMIIEYHHUKA;

* TPaHCTIOPT )KMPOB B COCTABE KPYNHbIX YaCTHL (XHIOMHKPOHOB) Ye-
pe3 UMy U KPOBb B [IEYEHb;

* pacllUeneHHe H HOBbIA CMHTE3 KUPOB B MEYEHH, COOpPKa HX B MEHb-

LLIKE 110 pa3sMepy YacTHLbl — JIATIONPOTEUHBI;

* TPaHCHOPT BHOBb 0OPa30BaHHbIX KHPOB B PYCNO KPOBU — K JIpY-

I'HM OpraHaM M TKaHSM OpraHH3Ma.

Hanbueiiuas cynp6a HelTpasibHBIX KUPOB B pyciie KpoBH (MpH y4a-
CTHH (pepMEHTa JINMOTIPOTEHHIIUMNA3bI ) PEIONIAraeT ABA BAPHAHTA: JKHP-
HBI€ KHCIIOTBI MOT'YT 11011aCTh B )KHPOBYIO TKaHb, I7le OCYLIECTBIAETCS HX
HAKOTUICHHE, HJIK MOABEPrHYTCA PACILIEIUIEHHIO B TKAHAX, OCTPO HYXK/1a-
FOUIHXCA B JHEPrUHM (TaKHX, KaK MblilieYHas TKaHb). JliurensHoe nyTelue-
CTBHE XHPOB B OPraHU3Me COCTOMT W3 TPEX MPOLIECCOB: MParcnopm, pac-
nao u naxonnenue [11;4]. B HopMe nporieccr! 3TH CTporo coanaHcHpoBaHsI
H OTpEryJIHpOBaHbI.

B pesynerare aeficteus uenoro paga HeGnaronpusTHeIx GaKTOpos
(nepeenanue, HE3I0POBBIA MaIOTIOABHKHEIM 06pa3 xu3HH, HecbaraHCH-
pOBaHHOE NMUTAHHE, 3a00/1€BaHHA OPraHOB JKEMYIOYHO-KHILIIEYHOTO TPaK-
Ta, MHPEKLHMH, TOKCHKO3bI, FOPMOHAJILHBIE PACCTPOMCTBA, CTPece, reHe-
THYECKHE HapyIlIeHHs ) HapylaeTcs GaaHe pacnana ¥ HaKOTLIEHHS )KHPOB,
YTO BEJIET K Pa3BHTHIO O)KMUPEHHSA H JKUPOBOMY TEPEPOKACHHIO TKAHEM.

Y10 Takoe oxupeHune?

Oskupenne — 310 cobuparebHOe OHATHE, XaPaKTEPH3YIOLIEe U3-
ObITOYHOE HAKOTUIEHHE YKUPOBOM TKaHH B opranusme. OObIuHO noja oxu-
peHHEM MOHMUMAIOT U30BITOYHOE HAKOTUIEHHE MOAKOKHO-KUPOBOH KileT-
HaTKH H CBS3aHHOE C 3THM YBE/THYEHHE MACChI T€J1a, HO MPH 3TOM y pasHbIX
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JIOZIEH B CHITY ONPENEEHHBIX MPUYMH MOAKOXKHBIE )KHPOBBIE OTIOKEHU
MPEHMYIIECTBEHHO HAKAIUTMBAIOTCA B Pasnu4HbIX obnactax Tena. J{is
BBIACHEHHS COOCTBEHHOTO BECa W THMA OKMPEHHS B HACTOfIEe Bpems
ucnonbsyerca Huoexc Kemne (UK): Bec Tena, neneHHbiit Ha POCT B KBaj-
pare. B Hopme 3ToT nokasaress pasen 25. [Tpu 3HaueHusIX HHaEKCa 25—
27 Kr/M? cunTaeTCs, YTO y YeNIOBeKa eCTh H3OBITOK MACChI TeNa. HUnnexe,
paBHbIH 27-29, roBOpHT 0 cTeneny oxupenus I, 3040 — II crenenw,
Gonee 40 — III crenenu oxupenns [7].

Kpome Toro, cyuiecTsyer nousTHe Tak Ha3bIBAEMOTO KHPOBOTO T1e-
PEPOXKACHHSA, HIH )KHPOBOH AUCTPODUH HEKOTOPHIX OPraHOB U TKAHEH.

[IpuBenenHbIE IPUMEPbI MOKA3BIBAIOT, YTO H3GBITOYHOE HAKOTUICHHE
JKHPOBOH TKAHH B OPraHU3Me NMPOUCXONT B CHITY Pa3iUYHbIX NPHYMH U
NPOAB/IAETCS HEOAWHAKOBO. [103TOMY B 3aBMCHMOCTH OT NPUYMH U MeXa-
HHM3MOB Pa3BHTHS BBIAE/IAIOT HECKOILKO BUIOB OKMPEHHUS:

1. Ob1ee oxupenmue:

ATIMMEHTapHOE (CBA3aHHOE C H30BITOYHBIM KOTHYECTBOM 1OTPes-
JISEMOH MUILHK);

9H/IOKPUHHOE (HacTymarouiee BCIECTBHE HapyLIeHHs paboTs!
XKene3 BHyTPEHHEH CeKpeLuH).

2. JlokansHoe OXHMPEHHE — KUPOBasi AUCTPODHS OPraHOB HJIH TKAHEHH.

B naunnoii 6pouiope peus noiaer B 0OCHOBHOM 06 aJTMMEHTapHOM
OXHMPEHHH KaK HanboJiee YacTo BCTPeYarouIeMes H Pa3BHBAIOLIEMCS Tiep-
BHYHO, a4 HE BCJIEAICTBHE KaKUX-1MO0 3a001eBaHHiA.

Yro *e NpoMCcXOaUT B OpraHu3Me MpH H3OBITOMHOM YIIOTpe6IeH!H
nuuK? ECin KofM4eCcTBO MHILIK, OCTYNMBIIEH B OPraHH3M, HE COOTBET-
CTBYET €r0 SHEPreTHHECKHM MOTPeOHOCTAM, ATMMEHTAPHBIN (MHLIEBOi)
JKHp HE pacLIeNIACTCA M He HIET Ha MOKPbITHE SHEPreTHYECKUX 3aTpar
OpraHH3Ma, a OTKJIA/[bIBAETCS B BH/I€ )KMPOBOH TKaHH, MOCKOJIbKY SHEpre-
THYECKH D0J1ee BHITOHBIM AB/AETCA UCIIOIb30BAHUE B KAYECTBE «TOTUTH-
Ba» yreBOAOB. ECin B HOpME CKOPOCTE OTIOKEHHS KHUPOB B XKMPOBYIO
TKaHb paBHa CKOPOCTH M3BJICYEHHS (MOOMIN3ALIMM) UX U3 3TOTO JIENO, U
Ha MOKPBITHE JHEPreTHYECKHX 3aTpaT OpraHu3Ma HET IMIaBHbIM 06pazom
MOGHIH30BAHHBIH XUP, TO MPH OKUPEHHH MOGHIMU3ALIMA KHUPA U3 MOJ-
KOXHOM KJIETHaTKH [POMCXOIUT HAMHOTO ME/UTIEHHEE B Pe3yJbTaTe yrHe-
TEHHA AKTUBHOCTH ()€PMEHTOB, OCYIIECTBIOLIMX TOT npouecc. Opra-
HU3M Kak Obl «3aTOBapMBaeTCH» aMMEHTApHBIM skupoM. B pesynsrare
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M3MEHSIOTCA KOJIMYECTBO U COCTAB JKHPOB B KPOBH, MPH 5TOM YBe/IH4YHBaA-
eTcst paKLKs KUPOBbIX YACTHLL, COAEPXKALINX XOIECTEPHH B popMme, Hau-
fonee CKIOHHOM K OTJIOKEHHIO B CTEHKaX cocynos [4].

O6MeH yIJIeBO0B MPH aJIHMEHTapHOM OXXHPEHHH TakXke rnpereprie-
BAeT 3HAYMTEJbHBIE U3MEHEHU. [UTHTENbHOE MOoiepXKaHHe MOBBILIEH-
HOT'O YPOBHS [JIIOKO3bI B KPOBH B PE3y/IbTaTe CHCTEMATH4eCKOro nepeesia-
HUS TPHUBOAUT K TOMY, YTO CHHXKAETCS YyBCTBHTEJIBHOCTb LIEHTPa
HACBILLIEHHS K 3TOMY Caxapy, B pe3y/bTaTe NPOrpecCHpyeT anmneTuT, U 114
YIOBJIETBOPEHUs YyBCTBA rojiofa Tpebyiorcs Bce Oosblune KOIHYeCTBa
nuum. [lpu 3TOM Hapymaercs BbipaboTKa psijia FOPMOHOB, PEryIHpyio-
LIMX YIIEBOJAHBIA 0OMEH, — TaKHX, KaK MHCY/IHH, TOPMOH pOCTa, IIIoKa-
roH. CHMXaercs Takke CKOPOCTh MOCTYIUIEHHS ITTIOKO3bl B TKAHH Opra-
HH3Ma M MOBBILAETCA CKOPOCTD ee NepepaboTKH B XKUPHI.

He ctout jyMarh, 4TO HapylueHHs oOMeHa BELIeCTB NPH OKHPEHUH
3aTParMBaIOT TOJNBKO KMPOBOH H yrieonnsii obmen. Hakonnenue n u3bsi-
TO4HBIH CHHTE3 )XMPOB MPHBOAAT U K 3a/IEPXKKE XKHAKOCTH B OPraHH3Me, 4TO
HeONAronpUATHO CKA3bIBAETCS HA BOJHO-CONIEBOM OOMEHE B LIETIOM.

Takum 06pa3oM, 3aMbIKaeTCs MOPOUHbIH KPYT, B KOTOPBIH BOBJ/IEYEH,
(aKTHYECKH, BECh OPraHM3M, H CO3/IAI0TCS GNaronpHATHBIE YCIOBHS U
BO3HMKHOBEHMS LIEJIOT0 CreKTpa 3a601eBaHHiH.

OxupeHue u conyTcTeyiowe sabonesaHns

Kak cneyeT u3 BBIIECKa3aHHOTO, H30BITOYHOE HAKOTIEHHE KHPOB
B OpraHM3Me SIBJISETCS He CTONIbKO KOCMETHYECKOMH, CKOIBKO MEIHIIMHC-
Ko# npobnemoii [3; 5].

B nepsyio ouepeab OT OKHPEHHS CTpPajaeT cCepAeuyHO-COCyauc-
Tasi CUCTEMA:

+ H3meneHHe XKUPOBOrO COCTaBa KPOBH CO3/1a€T MNMPENOCHUIKH s
OT/IOKEHHMS XOJIECTEPHHA B CTEHKaX cocyloB. B pe3ynbrare Bo3pac-
TaeT PUCK Pa3BUTHA aTEPOCK/IEPO3a U TAKHMX €ro OCJIOKHEHHH, Kak
HiemMuyeckas GonesHb cep/ua, HelOCTaTOYHOCTh MO3TOBOrO Kpo-
BOOOpAILIEHHs, ATEPOCKIIEPO3 COCYI0B KOHEYHOCTEH.

+ HapyiueHus BOAHO-COJIEBOro 0OMeHa MpH OXXKUPEHNH MPOSABISAIOTCS
B BM/I€ 3a/IEPXKKH HATPUs U BOZIbI B OPTraHU3ME, YTO SBJISETCA Herpe-
MEHHbIM YCJIOBHEM Pa3BUTHs TMITEPTOHUYECKOI GonesHu.

« Tlpu u36BLITOUHOM BECE MPOUCXONT YBEIHYEHHE EMKOCTH COCYINC-



TOro pycja v MOBbIIAETCS Harpy3ka Ha cepAle, Bedb eMy MpPHXO-

JIMTCA nepekaunBaTh OonblIMe 0ObeMbl KPOBH, a B Cily4ae covera-

HH3 C MTOBBILLIEHHBIM apTEPHAbHBIM AaBACHUEM Harpy3Ka yBelu4u-

Baercs ewe bonblue.

Ilpu OkMpeHUM NOBBLILIAETCA PUCK Pa3BHTHA caxapHoro jauabera,
ocobenHo II THra, MOCKObKY BOZHHKAOLLHE NPH ITOM HAPYLUEHHUS Yrile-
BOZHOTO OOMEHa B KOHEYHOM MTOre MPOSBIAIOTCA B YBEIHYCHHH BbIpa-
GOTKH MHCY/IHHA W HapyLIEHHH MPOHUKHOBEHHS IVIFOKO3bl B TKAHH Opra-
HHM3Ma, 4TO KaK pa3 ¥ XapaKTepHO [J1s caxapHoro auabera.

ITpu oxxupenun Hapyuiaercs paboTa MeYeH! W XKeTHYHOTO IMy3bIps,
MOCKO/IbKY MMEHHO MEYEHH NPHUHAMNEKHUT QYHKLHS pacluernieHus anu-
MEHTapHBIX )KHPOB M BbiBeleHHs M30bITKa XonectepuHa. [Ipu sTom yBe-
JMYMBAETCSA KOHLIEHTPALMA XOIECTEPHHA B JKEJIYM M CO3JAI0TCA YCIOBHSA
Ju1s 06pa3oBaHMA KaMHEl B JKeJTYHOM Iy3bIpe.

Oskupenne HebnaronpUATHO OTPAKAETCS HA COCTOSHUM ONMOPHO-/BH-
raTejbHOro annapara: yBeJIMYeHHe MEXaHWYeCKOH Harpy3ku Ha Hero
BC/IEZICTBHE M30BITOUHOrO BECa BeJIET K HapYILEHHIO CTPYKTYPbl KOCTHO#H
TKaHH H K JlereHepaTuBHO-aucTpohuyeckumM 3aboneBaHUAM COSIMHHTETb-
HOH TKaHH — OCTEOXOHAPO3Y H AeOPMHUPYIOLIEMY OCTE0apTPO3Yy.

Hapyuienue o6meHa xMpoB NPUBOAMT K HAKOTUIEHHIO MPOAYKTOB HX
HETIOJTHOTO PaclLEeNIeHHs B OpraHu3Me, 4TO NpeArnosaraeT npexIaeBpeMeH-
HO€ CTapeHHe, HAKOTUICHHE XONEeCTEepHHA B CTEHKAaX COCYJOB, YTHETeHHE
MMMYHHOH CHCTEMbI. DTH MpoLecchl cNOCOOCTBYIOT Pa3BUTHIO TaKHX 3a-
Goneeanuii, KaKk aTepoCKNepo3, HileMHYeckas Oone3Hb cep/la, caxapHblii
Auaber, runepToHHyYeckas u xenuyexkaMeHHas 00ne3HH, a TaKKe MOoBbILlIe-
HHIO PHCKA Pa3BUTHA ONyxoneil U HH(EeKUHOHHbIX 3a60neBaHuii.

OKucCneHue XUpPoB U CTapeHue

Kucnopon, Ha gomo kotoporo npuxoaurtcs okosio 20 % cocrasa co-
BpeMeHHOH arMocdepbl, ABIAETCS XMMHUYECKHM COEIMHEHUEM, JIErKO BCTY-
MAalOLIAM B PeakLHK OKHCIEHHS W BOCCTAHOB/EHMA. XOPOLLUO H3BECTHO,
YTO JKMBbIE OPraHU3Mbl HE MOTYT CyLIeCTBOBaTh 6€3 kucnopoaa — Heob-
XOIHMOTO YYaCTHHMKA MPOLIECCOB OMOIHEPreTHKH W oOMeHa BEILECTB.
BmecTe ¢ TeM, KMCIIOPO/I MOJKET OKa3blBaTh BpeHOE NOOOUHOE AEHCTBHE,
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BBICTYMas B Ka4€CTBE Mpe/ILeCTBEHHHKA CBOOOIHBIX paguKaioB — 4vac-
THLL, 001aaI0LMX BLICOKOH PeaKLMOHHOMN cnocobHOCTHIO [6]. Onu B3a-
HMO/ICHICTBYIOT C JKMPHBIMH KHCJIOTaMH ¢ 06Pa30BaHUEM SIOBUTBIX MPO-
AYKTOB. BceM M3BECTHO, YTO [UTTEIBHOE XPAHEHHE PACTHTENBLHOIO Mac/a
TNPH BBICOKOH TEMIEPATYpe Ha CBETY MPUBOAMUT K MOSBIEHUIO BLICOKOTOK-
CHYHBIX BELIECTB — OKHCJIEHHBIX MPOAYKTOB XXMPHBIX KHCIOT. B GbiTy
TaKO€ MacJi0 Ha3bIBAIOT MPOrOPKJIBbIM. B KiIMHUYECKOH NpaKTHKe onuca-
Hbl CiTy4auW OTpPaBJIeHHs JIIOJeH TaKUM NMEPEOKHUCIEHHBIM MAac/IOM, YTO
COMNMpPOBOKAAIOCH MOPAKEHUAMH KHILEYHHKA, nevyeHH, nouek. [losenenue
NEPEOKUCIIeHHBIX JKMPOB B OPraHU3Me MPUBOMUT K MOBPEXKIACHHIO KIIET-
KH Y MPENATCTBYET MNPOTEKAHHIO B HEH HOPMAJIbHBIX MPOLECCOB KH3HE-
JeATeTbHOCTH.

[o noxcuyeram ascTpuiickoro ucenenosaresns Screpbayspa, sHeprus,
BbipabaTeiBaeMas CBOOOIHBIMH Pa/IMKaIaMy 32 BPEMs 3KM3HH HesIOBEKa,
9KBHBAJICHTHA SHEPTHH B3PbIBa HECKOILKHX KHJIOIPAMMOB TPOTHIIA, YTO
BIOJIHE JOCTATOYHO UlA paspylueHus 9-3raxuHoro aoma. [Ipouece obpa-
30BaHMsl 3THX Pa/IHKAJIOB IPOMCXOIUT B OpraHu3Me rnoctosHHo. [Tostomy
OONBIIMHCTBO YHEHbIX CKJIOHACTCA K MBICITH, YTO IPEXKIAEBPEMEHHOE CTa-
peHHe OpraHu3Ma CBA3aHO C MOBbILIEHHBIM 00pa3oBaHHEM KHCIOPOAHBIX
PaaHKAJIOB, OKHCIISIOLIMX JKHPbl B OPraHu3Me. 31eCh YMECTHO BCIOMHHTD
JOJTOXKHTENIEH HEKOTOPBIX KaBKAa3CKHMX PErHOHOB, Hanpumep, AGXasuu 1
['py3un. YeioBus sKU3HU 3THX JIIONEH BKJIIOYAIOT OTHOCHTENBLHO HH3KOE
coziepxaH1e Kuciiopoja B atMmocdepe BbICOKOTOPHBIX PaiiOHOB M HaH-
YK€ B MTHLLE Pa3HOOOPa3HbIX PACTEHUH, CONIEPKALIMX BEILIECTRA, KOTOPhIE
HEHTPaNU3YIOT CBOOO/IHbIE PA/IHKAJIbI, CBA3BIBAIOT XOJIECTEPHH H XKeu-
HbI€ KHCJIOThI B KHLICYHHMKE, 00J1alaloT CTUMYJIMPYIOILMM 1 0bLieyKpen-
JSOIMM JIEHCTBHEM. DITUAEMHOIOTHUECKHE UCCIIE/IOBAHMS MOKA3AIIH, YTO
KOrzia NeTH I0ITOXKHUTENEH MEHSAIOT YCIOBUS NPOXKUBAHHS, Nepecesach
B rOPOAa, MPOAOIKHTEBHOCTb UX KM3HH 3HAYHTENBHO YMEHBIIAETCA.

WnmocTpauuei BaxHOW poan aHTHOKCHAAHTOB (BELUECTB, MpensT-
CTBYIOIMX OKHCIIEHHIO) MOTYT ObITh TakXke HCCIe0BaHHUS, NOKA3aBILKe,
YTO CHHIKEHHAS MPOJOJIKUTENLHOCT JKH3HU CEBEPHBIX HAposoB EBponbi
(Poccuu, Ounnanauu, n cesepa lllBelun) cBa3aHa ¢ HEAOCTATOYHON aK-
TUBHOCTBIO CIELHAIBHOTO epMEHTa, KOTOPBIH MPENATCTBYET HAKOMIEHHIO
OKHCJICHHBIX COeIMHeHHH B opranu3me. OKa3anock, YTO HEAOCTATOYHOCTD
a1oro (hepmenTa 0OYCIIOBNEHA OTCYTCTBHEM B MUILE MHKPOSTEMEHTa celle-
Ha, BXO/SLIEro B COCTaB €ro aKTHBHOTO LeHTpa. JloGasieHue cenena k



MUILE KPYNMHOrO poraroro cKoTa W [AOMAlIHEH MTHLbI MPUBEIO K 3HAYH-
TEJAbHOMY YBEIHYEHHIO NPOAOIKHTENLHOCTH KU3HH.

Jns NONHOLIEHHO#H HeHTpaT3allMK KHCTIOPOIHBIX Pa/IMKAJIOB Yei0-
BEKY HEOOXOMMO B TEHEHHE KU3HH IIPUHUMATD C NMHLLEH 60bLIOE KOTH-
YECTBO PACTHTE/IbHbIX AHTHOKCHIAHTOB. B MHOrouncneHHbIX 3Kcnepu-
MEHTaX Ha XXMBOTHBIX ObL/I0 YCTAHOBJICHO, YTO OTCYTCTBHE PACTHTENbHbBIX
aHTMOKCU/JAHTOB B palMOHe NPUBOAUT K 30%-My CHWKEHMIO NTPOAOIKH-
TEJILHOCTH XKH3HH. OCHOBHYIO pOjib Cpey pa3HO0Opa3HbIX aHTHOKCH/AAH-
TOB pacTeHHUH UrparoT heHoNbHbIE COeTUHeHHS. DTH BellleCTBa NeHCTRY-
IOT KakK cBOoeoOpasHble «IOBYLUKH» CBOOOAHBIX PaJMKAIOB, CBA3BIBAKOT
TOKCHYECKHE MPOAYKTbI OKMCIEHHA >KHPOB, OKa3biBas HapsLy C 3THM
HMMYHOCTHMY/IHpYIOliee U obieykperuistoliee geicTeue [6].

B Hacrosiuiee Bpems NOKa3aHO, YTO Y JKHUTEIEH CEBEPHBIX LIMPOT
uMmeeTcst AePUUUT pacTUTENbHBIX AaHTHOKCHIAHTOB B MHLIE. DTOT Aedu-
LIMT ABJAAETCA OAHOH U3 OCHOBHBIX NPUYHH MOBBIIIEHHOTO PUCKA pa3BH-
THS CEPACYHO-COCYAUCTBIX, XPOHHUYECKHX BOCNATUTENbHBIX 3a00/1eBaHHi,
HapyLieHuH oOMeHa BeleCTB ¥ CHHIKEHUS MPOAOKHTEIbHOCTH JKU3HH.
[ToaToMy B paimoH abcomoTHO He0OXOAUMO BKITIOYEHHE (PEHONBHBIX CO-
€[IMHEeHHH pacTeHuWi B BUIE NMUIIEBbIX 106aBOK.

HauGonee nepcreKTHBHBIMY B IUIaHe KOPPEKLIUK HapylleHHii oOMe-
Ha BELLECTB IPH OXKHUPEHHH M JICYEHHH COIMYTCTBYIOIIMX 3ab01eBaHui B
HacToflliee BpeMs MOXKHO CYMTATh Mpenaparhbl, COAEp)KalllHe XUTO3aH.
DTOT NPUPOAHBIH NOTUMEP YHUKATBHBIM 00pa30oM coueTaeT B cebe rumno-
JTUMHAEMUYECKOE U THITOXONECTEPUHEMHYECKOE, AHTHOKCHAAHTHOE, Ie-
NaToNpPOTEKTOPHOE, AHTHTOKCHYECKOE, PAZIMONPOTEKTOPHOE, HMMYHOCTH-
Mynupyouiee, aHTHOaKTepHallbHOE M MPOTHBOBUPYCHOE JEHCTBHE,
CTHMY/THPYET BOCCTaHOBJICHHE TIOBPEXKAEHHBIX TKaHEH OpraHM3Ma, Hop-
MaJIM3yeT AeATeNIbHOCT U MUKPOGIIOpY sKe/lyA0YHO-KHUIIIEYHOTO TPAKTa.
[IpeacrasneHHblie B 3TOH Opoluope OHONIOrHYeckH akKTUBHbIE J0DaBKH K
NHILIE KaTAJIATHH U XMTOJIaH ABMAIOTCA NMpenapaTaMu XMTO3aHa, CO3aH-
HBIMH C HCTIOJIb30BaHHEM EPEIOBbIX HAYKOEMKHMX TEXHOIOTHI U CaMbIX
COBPEMEHHBIX MPEACTaBICHHI MEAULMHCKOH HayKH O MEXaHH3Max XH-
poBOro o6MeHa M UX HapyLUEHHSX.



XUTO3AH —
NMPUPOAHBLIA NOJIMMEP XXI BEKA

YHuUKabHbIE CBOWCTBA XMTHHA W XUTO3aHA MTPUBIIEKAIOT BHUMAHHE
00MBLIIOro YKCa CelMaIUCTOB CaMbIX pa3HBIX CMEeUHaIbHOCTEH.

Ponb nonumMepoB B Hallei )Ku3HM ABASeTCS 00LIenpru3HaHHOM, U BCe
obnacTi UX MpUMeHeHHs B ObITY, MPOMBILLLIEHHOM MPOU3BOJCTBE, HAaYKe,
MEMLMHE, KyJIbType TPYAHO Aaxe MpOCTO nepeurcanTb. Ecnu paHbiie
YeJI0BeK UCIOJIb30BaJl MOJTMMEPbI IPUPOAHOIO NMPOUCXMKAEHHT — Kpax-
MaJ1, LeJUTIo03y (JepeBo, XJIOMOK, JeH), MIPUPOAHbIe MOJIHaMu/Ibl (1eNK),
MPUPOAHbIE MOJIMMEPHBIE CMOJIbI HA OCHOBE M30MpeHa (Kay4yk, ryrra-
nepya), To pa3BUTHE XMMHH OPraHHYeCcKoro cunTe3a B XX Beke MpUBEN0
K TMOSBACHUIO B pa3IM4HbIX 00MACTAX AEATENBHOCTH YeJIOBEKA OPOMHO-
ro pa3HooGpa3us MoJIMMEPOB CHHTETHYECKOTO MPOHUCXOIKIAEHHUS — I1aC-
TMAcCC, CHHTETHYECKUX BONIOKOH M T. M. [Ipouciienuuit texHosoruyec-
KHMH TpOpBIB HE TOJBKO KapAHHAJIbHO M3MEHMI XHU3Hb JIIOAEH, HO H
MOpOAMI Maccy npobJsieM, CBA3aHHBIX C OXPaHOi 310pOBbA YeloBeKa U
3alUMUTON OKpYKatoLel cpefbl.

IToaToMy 3aKOHOMEPHBIM SBJISETCS OONBIIOH HHTEpeC HayKH M Mpo-
MBILIJIEHHOCTH K ITOUCKY M HCIIO/Ib30BAHHIO [MOTMMEPOB MPHPOAHOIO MPO-
MCXOXK/IEHHA — TaKHX, KaK XHTHH M XuTo3aH. Kak Oyner nokasaHo npu
JabHeNIleM H3NIOKEHHH, 9TH MOJIAMepbl 00/1a1al0T PSAOM HHTEPECHEH-
LIKX CBOMCTB, BBICOKOH OHOMOrH4YecKOH aKTHBHOCTHIO H COBMECTHMOC-
THIO C TKAHSAMH YeJIOBEeKa, >KMBOTHBIX M pacTeHui. OHH He 3arpsA3HsAIOT
OKpYKaloILyI0 cpejly, MOCKOJIbKY MOJHOCTBIO pa3pyluaroTcs (epMeHTa-
MH MHMKPOOPraHHM3MOB, U MOTYT LIMPOKO MPHMEHATHCS B MPOBEIEHUH
NPUPOAOOXPAHHBIX MEPONPHATHH.

B Hacrosee Bpemsa u3pectHo OGonee 70 HarpaBieHHH UCTONIB30BA-
HUS XMTHHA M XMTO3aHa B PA3JIHUHBIX OTPAC/IAX MPOMBIIIIEHHOCTH, Hau-
Hornee BaXKHBIMHM H3 KOTOPBIX BO BCEM MHPE MPHU3HAHBI:

* MeOuyuna — B KauecTBe cpeicTBa 60pbLOBI ¢ OKMPEHHEM, CBA3bIBA-
HUS U BbIBEJEHHS U3 OpPraHM3Ma XoJIeCTepPUHA, MPOHUIAKTHKH U Jie-
YEHH Cep/IeYHO-COCYAUCTBIX 3a00/1eBaHMMH, IPOU3BOACTBA XHPYP-
rHYECKMX HHUTEH, HCKYCCTBEHHOH KOXKH, JIeKapCTBEHHBIX (Gopm
AHTUCKJIEPOTHYECKOTO, aHTHKOATYITHTHOTO W @HTUMAPTPO3HOIO J1eH-
CTBHS, IMarHOCTHUKH H JIEYEHHUS 3/10Ka4ECTBEHHBIX OMYXO0/1€H U A3BbI
JKenyKa;
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* nuyeeas nPOMbIULIEHHOCMb — KaK 3aryCTHTENb U CTPYKTYpoo6pa-
30BaTeslb 1S NPOYKTOB JUETHYECKOIO MMUTAHHSA.

KpaTtkas uctopus cosganus
U NPUMEHEHUS XUTO3aHa

[osumepe! 370 rpynIbl 3aUHTEPECOBAIH YUEHbIX-XHMHKOB nouTH 200
net nazaj. Xutus 6bu1 otkpbiT B 1811 2 (H. Braconnot, A. Odier), a xuTo3an
— B 1859 r. (C. Rouget), XoTs CBOe HbIHEUIHEE HA3BAHUE OH MOMYYHII
8 1894 . (F. Hoppe-Seyler). B nepsoii nonosune XX Beka kK XHTHHY H €ro
MPOH3BOAHBIM OBLI MPOSABIEH 3aCTyKEHHbIH HHTEPEC, B YACTHOCTH, K HEMY
umenu otHowenue Tpu HobGenenckux naypeara: E. Fischer (1903)
CHHTe3MpoBan rnoko3amuH, P. Karrer (1929) npoBen aerpaaanuio xutuHa
C MOMOIbIO XHTHHA3 W, HakoHel, W.N. Haworth (1939) ycranosun a6co-
JHOTHYI0 KOH(UIYPALHIO [MTIOKO3aMHHA.

buonoruyeckn akTHBHbIE CBOHCTBA XUTHHA M €0 MPOW3BOAHOINO
— XHMTO3aHa Ha4yanu u3yvatbcs B 1940-50-x rr. B Coserckom Corose
3TH HCC/Ie/IOBaHMS MPOBOMAMINCH YUpexIeHUIMH MuHHcTepcTBa 060-
POHbI W MMEJIH 3aKpbIThIH Xapakrep. [locneaunee Gr10 cBA3aHO CO cro-
COGHOCTBIO XHTO3aHa 3PPEKTHBHO CBA3BIBATH PaMOAKTHBHBIE H30TO-
MBI U TSDKEJTbIE METAJLIB, [T0TOMY XMTO3aH HCCIIEIOBAICS MPEXKIE BCEro
KaK 3 GeKTUBHBIH PaIMONPOTEKTOP U AETOKCHKAHT, a TAKXKE H3yYasuch
BO3MOXXHOCTH MPUMEHEHHUs €ro JUld [e3aKTUBAaLMU OOBEKTOB, Mojsep-
raBUIMXCs paZIMOAKTUBHOMY 3apaskeHHIO.

HoBeili Bcnieck MHTEpeca K MPOU3BOAHBIM XHTHHA M, B YaCTHO-
CTH, XMTO3aHy npousoluen B 70-e rr., KOrga pes3yiasTarsl HCClleJ0BaHuli
3THX COEJMHEHHH HayajM MOABNATHCA B OTKPbITOH meyaru. [Iposenen-
HbI€ BO BCEM MHpPE HCCJIEN0BaHHA MOKa3anH yHHKaJIbHbIE COPOLIHOH-
Hble CBOHCTBA XUTO3aHa. O6HAPYKHIIOCH OTCYTCTBHE BBIPAKEHHOH CYO-
CTPaTHOM CHEM(PHUYHOCTH 3TOrO BEIIECTBA, YTO O3HAYAET MPUMEPHO
OIMHAKOBYIO CMOCOGHOCTH CBA3BIBATH Kak rUApodUIbHBIE (MMEKoLHe
CPOZICTBO K BOJE), TaK M ruapodobHbie (He HMelolle CPOACTBA K BOJE)
coenunenus. Kpome Toro, y xurosaHa 6eu1n 06HapyKeHbI HOHOOOMEH-
Hble, XenaToobpasylolmue U Kommniekcoobpasywiumne csoiictsa. B
JanbHEeHIMX uccaenoBaHUAX Oblia nokaszaHa aHTHOaKTepuaibHasi, aH-
TUBUPYCHAsi H UMMYHOCTHMY/IHpPYIOLIas aKTHBHOCTb. KomnuiekcHbie

1



(hopMbI XMTO3aHa TAKOKE MPOABIAIOT BBICOKHE AaHTHOKCHIAHTHbIE CBOM-
CTBa, YTO HAlLIO CBOE NPHMEHEHHE B JIeYeHHH 3abosieBaHui xelya04-
HO-KHMILEYHOTO TPAKTa, B JIEYeHUH MEXAaHUYECKOH M OXKOTOBOW TPaBMBbI.

O 6onb110M HHTEpece K npobiemMam W3yueHHUs 3THX GHononumepos,
TEXHOJOTHH UX MOJYYEHUS U UCMOJb30BaHHUA CBH/ETENbCTBYIOT CEMb
MEKIyHapOIHbIX KOH(EepeHUMH 110 XMTHHY ¥ XUTO3aHy, NPOBEAEHHBIX 33
nocneanue 20 ner: CILUA (1977), Anonus (1982), Uranus (1985), Hop-
serus (1988), CLLIA (1991), IMonbiua (1994), ®panuus (1997).

B Poccuu 3a npotueiine rojibl XHTHHY M XMTO3aHy ObITH MOCBsLLe-
Hbl Tpu Bceecolosnbie u ase Beepoccuiickue koHpepeHuuu: Bnaausoc-
Tok (1983), Mypmanck (1987), Mocksa (1991), Mockea (1995), Mock-
Ba(1999). Becuoii 2000 r. 6bu10 co3aano Poccuiickoe XUTHHOBOE
O6uiecTBo, 00beauuuBLIee Oonee 50 peruoHaNbHBIX oTAeNeHHi. OceHbIo
2001 r. B . lllenkoBo MockoBckoi obnacT coctosanuck MexayHapoaHas
koH(pepeHuus «HoBble NepCHeKTHBBI B UCCIEAOBAHHM XHTHHA M XHTO3a-
Ha» u [ Cwe3n Poccuiickoro Xurunooro Obuiecrsa.

Bce 3T0 roBOpUT 0 HapacTaoleM HHTEPECE K XHTHHY M XHTO3aHYy
HE TOJIbKO XHMHMKOB, HO H CIIELIHAJIACTOB CaMOro pa3HOro npoduis —
MEIMKOB, OM0/10roB, MHKpPOOHOIOroB U GHOTEXHOIOrOB.

XumMmunuyeckas CTpykTypa
M CBOMCTBA XUTUHA U XUTO3aHa

XHTHH ABASETCA ITIaBHBIM KOMIIOHEHTOM MaHLMpeH pakooOpasHbIX
1 HacekoMbIX. [1o XuMHYecKOH CTPYKType OH OTHOCHTCSA K MO/IMcaxapH-
JaM, MOHOMEPOM XMTHHa sBjsiercs N-auetus-1,4-b-D-rniokonupanosa-
MUH (puc. 1).

I1pu feaueTHIMpoBaHUM XHTHHA MOMy4aeTcs XMTo3aH. [To XuMuuec-
KOH CTPYKType XMTO3aH sBisieTcs conoauMepom D-rntoko3amuna u N-
auetun-D-rmoko3amuna. B 3aBucuMocTH OT 3 deKTHBHOCTH peakluu
JlealleTHIMPOBAHHS, MONYYaloTCsi XHTO3aHbl C Pa3/IMYyHBIM YHCIIOM Jea-
uetunnposanus — ot 80 10 90 %. Yncno aeaueTHINPOBaHKs MOKa3biBa-
€T NpoLeHTHOe coiepykaHue D-rioko3aMUHa B MOJIEKYIIE XMTO3aHa, T.e.
ec/I¥ pevb MIET O XMTO3aHe C YMCIIOM jealeTuaupoBanus 85 %, To 310
03HA4aeT, YTO B MOJIEKYJIE€ XMTO3aHa B CpeiHeM coepskutes 85 % D-rto-
KO3aMHUHOBBIX OCTATKOB U 15 % N-auerns-D-roko3aMHHOBbIX OCTATKOB.
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Puc. 1. Xumuueckas cTpykTypa XHTHHA

XUMHYeCKHE CBOHCTBA XMTO3aHa 3aBHUCAT OT €10 XHMHYECKOH CTPYK-
Typsl (puc. 2). Bonbioe konuyecTBO CBOOOAHBIX aMUHOTPYIIN B MOJIEKY-
JIe XMTO3aHa ONPEAE/IAET €ro CBOHCTBO CBA3BIBATH HOHBI BOAOPOZA U MPH-
obperarp M30BITOYHBIH MONOKUTENbHBIH 3apsA/l, MO3TOMY XMTO3aH
ABJIAETCA MPEKpacHbIM KATHOHUTOM. KpoMme Toro, cBoOoaHbIE aMHHOrpyYTI-
TBl ¥ KOOPAMHALIMOHHO CBA3aHHbIE METaJUIbl ONIPEAENAIOT Xenaroobpasy-
IOLIME M KOMIUIEKco00pasyioliue cBoicTBa XuTo3aHa. Cka3aHHoOe 00bsc-
HAET CMOCOOHOCTh XMTO3aHa CBA3bIBATh U MPOYHO YAEPKHUBATh HOHBI
MEeTaJUIoB (B YACTHOCTH pafHOAKTHBHBIX H30TOMOB H TOKCHYHBIX 3lIeMeH-
TOB) 3a CUET pa3HOOOPa3HbIX XUMHUYECKHX U IEKTPOCTAaTHYECKHUX B3au-
MOJEHCTBHM.

OGunre BOIOPOAHBIX CBA3€H, KOTOpHIE criocobeH 00pa3oBaTh XUTO-
3aH, OTpeJie/IseT ero CrocoOHOCTh CBA3BIBATH OONbILOE KOJIMYECTBO Opra-
HUYECKHX BOZIOPACTBOPHMBIX BELIECTB, B TOM YHCJIe OaKTepHasibHbIE TOK-
CHHBI M TOKCHHBI, 0Opasyoliecs B TOJICTOM KHILIEYHHKE B Mpolecce
MULIEBAPEHHUS. '

C apyro#t cTOpOHbI, MHOXECTBO BOAOPOAHBIX CBA3EH MEXK1y Mosie-
KyJlaMH XMTO3aHa MPUBOAMT K €ro fjioXoi pacTBOPUMOCTH B BOAE, MO-
CKOJIbKY CBSI3M MEX/Iy MOJIEKYJIaMH XHTO3aHa DoJiee NMpouHbIe, YeM MEX-
Jly MOJIEKy/1aMH XHTO3aHa U MOJIeKyl1aMu Boabl. BmecTe ¢ Tem, xuTo3aH
xopouuo HabyxaeT ¥ pacTBOpSAETCS B OPraHMYeCKHX KHMCIOTax — YKCYyC-
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HOCH;

NH,

Puc. 2. XuMHueckas CTPyKTypa XHTO3aHa

HOM, TMMOHHOM, 111aBeleBOH, IHTAPHOM, MPHYEM OH crocobeH MPOvYHO
YAEpXKHBaTh B CBOEH CTPYKTYpe paCTBOPHUTEIb, @ TAKOKE PACTBOPEHHbIE U
B3BelLIeHHbIE B HEM BellecTBa. [I03ToMy B pacTBOPEHHOM BHJE XHTO3aH
obnanaer HaMHOro 60JIBIIMMH COPOLIMOHHBIMH CBOHCTBaMH, YEM B Hepa-
CTBOPEHHOM.

XHTO3aH TaKke crnocobeH CBA3bIBATh NMpPeAebHbIE YIIIEBOAOPOIbI,
JKUPBI ¥ KMPOPACTBOPHMBIE COETMHEHHS 3a cUeT rHAPO(OOHBIX B3aHMO-
nedcTBHi 1 3¢ deKTa MONEKYIAPHOTO CHTa, 4TO cOMMIKAET ero no copo-
LIMOHHBIM MEXaHH3MaM C LMKJIOAEKCTPUHAMH.

Pacmierienne XxuTHHa M XHTo3aHa 10 N-anetun-D-rmioko3aMuHa U
D-rmoko3aM#iHa NPOKUCXOAMT MO, IeHCTBHEM MUKPOOHBIX ()epMEHTOB —
XHUTHHA3 U XUTOOHMA3, MO3TOMY OHH MOTHOCTbIO GHOJIOrHYECKH paspylua-
€Mbl M He 3arpsa3HAI0T OKPYIKAIOLLYIO Cpeay.

Takum o6pa3om, XuTO3aH ABIAETCA YHHBEPCATbHbIM COPOEHTOM,
CNocoOHBIM CBA3bIBATE OFPOMHBIH CMEKTP BELIECTB OPraHUYeCcKoH 1 He-
OpraHW4eCKOH MPUPOJIBL, YTO OMpPEEAET LIMPOYaHIIHe BO3MOXKHOCTH €10
NPUMEHEHHS B XKHM3HH YeloBeKa.

HecmoTps Ha OrpoMHYIO NUTEpaTypy O CBA3M COpOLHOHHBIX
CBOMCTB XMTO3aHa C €ro XMMHYECKON CTPYKTYpOH, Hesb3sl CKa3aTh, YTO
MccreIoBaHKs B 001aCTH XMMHUM XWUTHHA/XHTO3aHa OJMM3KKM K 3aBeplile-
HU10. [ToCTOAHHO OTKpbIBaEMbIE HOBBIE CBOMCTBA 3TOrO BEIIECTBA, B
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YACTHOCTH, OOHapykeHHas GHOJOrHYecKas aKTUBHOCTb, elle He MNoJy-
YHIH JOHKHOTO OOBACHEHHA C TOYKH 3PEHHS XUMHYECKOW CTPYKTYpbl.
Umerouiuecs faHHbIE O TOM, YTO XapaKTep OHONOrHYeCKOH aKTHBHOCTH
XMTO3aHa 3aBUCHT OT €r0 MOJIEKY/ISPHOrO Beca M BEJHUYMHbI Jl€aleTH-
JIMPOBaHMS, HYX/JAIOTCA B JanbHeHllei npoBepke U u3ydyeHHH. DTa pa-
Gora sBnsercs TeM Oonee akTyanbHOH, YTO BBIICHEHUE CBA3H XUMUYEC-
KOO CTPOeHHUs U OMOMOrnYeckoil aKTHBHOCTH MO3BOJIUT CO3/aBaTh
BEILECTBA, COXPAHAIOLIME M3BECTHbIE CBOMCTBA XUTO3aHa W obnajaio-
M€ HOBBIMM MOJIE3HBIMH KaYeCTBAMH.

Buonoruyeckass akTUBHOCTb XUTO3aHa

B pe3synbTare MHOrOYHC/IEHHBIX HCCIEA0OBAHHH K HACTOALLIEMY Bpe-
MeHH ODHapyxeH psaa Gnonoruyeckux ahdexTos xuro3aHa:
* THMONUMUAEMHYECKUH U TUIIOXO0/IECTEPHHEMUYECKHH (CBA3bIBACT U
BBIBOAWT M3 OPraHu3mMa M30bITOK XKHPOB U XOJIECTEPHHA);
* renaronpoTEeKTOPHBIH (CHHXKAET HAarpy3Ky Ha Me4eHb);
* peryjupyeT KHCIIOTHOCT JKeJTyJIOUHOro CoKa, obiafnaer npoTuBos3-
BEHHBIM JIEHCTBHEM;
* HOpMaJH3yeT MUKpPO(IIOpY KHIICYHHKA;
* AHTUTOKCHYeCKHMH (CBA3bIBAET M BBIBOJAMUT U3 OPraHNU3Ma TOKCHUHbIE
9NIEMEHTHI M KHIIEYHbIE TOKCHHBI);
* pagMoNpOTEKTOPHBIH (CBA3bIBAET M BHIBOAMT PaMOAKTHBHbBIE H30-
TOIbI);
* MMMYHOCTHMYJIHMPYIOLUMH (CTHMYNHpPYeT pAa QyHKLMA HMMYHHOH
CHCTEMBI, TOBBIIIAET YCTOWYHBOCTE OPraHu3Ma K HH(EKLHIM);
* AHTMOKCHM/AHTHBIN (HEHTPAIH3yeT TOKCHUHbIE NIEPEKHCHbIE COe/IH-
HEHUA),
* aHTHOAKTepHaIbHBIH W MPOTHBOBUPYCHBIH (YrHETAET aKTHMBHOCTD
psJia MMKPOOPraHH3MOB, 3alllHILAET OPraHH3M OT HEKOTOPBIX BUPYC-
HBIX HHbeKLuit);
* pereHepUpyIOLIMH (CTHMYIHPYET 3a)KHUBJIEHUE PaH, 3B, OXKOroB).
Jns BoIBeIeHHUS M3 OpraHu3Ma )XHpOB H XosecTepuHa 6onee s¢dex-
THBHBIM SBJISETCS IPUMEHEHHE MULIEBOr0 BHICOKOMOJIEKYIAPHOIO XHUTO-
3aHa [9;16;18].
B HacTosLee BpeMs MEXaHU3Mbl OYHCTHTEILHOTO ACHCTBHS XH-
TO3aHa BHIMAAAT caeayouum obpasom. [Ipu nonananuu BeicOKOMO-
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NIEKYJISPHOTO XHTO3aHa B KEJTY/IOK HATOLIAK NMPOHCXOAUT €ro pacTBO-
pPEHHE M YaCTH4YHBIH THAPOIH3 MO ACHCTBHEM XENyJOYHOro COKa,
MpU 3TOM HU3KOMOJIEKYNSApHbIE (PParMEeHTHl BCACHIBAIOTCS B KPOBb M
aumdy. Ipu nocnenyroiiem npueme MUILH PaCTBOP XHTO3aHa MPOTH-
THIBAET MHUILEBOH KOMOK H CBA3bIBAECT MOCTYNUBIUME C MUILLEH KUPBI.
INpu panpHedeM NPOABHKEHUH MUILM B 12-MEPCTHYIO KHILKY Mpo-
MCXOZIUT NocTeneHHoe noseiieHne pH cpensl, npu 3ToM XuTO3aH ne-
PEXOAMT M3 pacTBOpa B TBEPAOE COCTOSHHUE H eLie 6osee MpovHO cBs-
3bIBAET MOMABLINE B HErO XHPbI, XONECTEPHH U JKETYHBIE KHCIIOTHI.
JanpHeiiee paciueruieHHe XMTo3aHa MPOHCXOAHUT TONIBKO B TOJICTOM
KULIEYHUKE MoJ AeHcTBHEM (PepMEHTOB XMTHHA3, BhipabaTsiBaeMbIX
HOPMaJIbHOH KHlIe4HOH MUKpodnopoii. [TockonbKy B TONCTOM KHLI€Y-
HHKE JKUPbI H XOJIECTEPHH He NepeBapHBalOTCS W He BCAaChIBAKOTCA, TO
OHHM BBIBOJAATCS M3 OPraHH3Ma B HEH3MEHEHHOM BHJe.

Kpome Toro, xuTo3aH, npoxoas no xenyao4yHO-KHIIEYHOMY
TPaKTY, CBA3BIBAET H BHIBOJUT H3 OpraHH3Ma TOKCHYECKHE BellleCcTBa
— TSDKEJIbIE MeTaJlUibl, paaHoHyKauasl [8], OakrepuanbHble TOKCH-
Hbl [2], muaauH (TokcuuHble ppakiuy pacTuTensHbix Genkos) [17],
obpasys MiEeHKY Ha CTeHKaX KHIIEYHHKa, OKa3blBaeT MPOTHBOBOC-
NajauTebHOE, aHTHOKCHAAHTHOE, pEreHEpHpYIOLIee AeHCTBHE, HOp-
Maju3yeT NPUCTEHOYHOE MHLeBapeHHe. 3a CYeT CBA3BIBAHMA TOK-
CHYHBIX BEIIECTB B KHILIEYHHWKE XHMTO3aH CHH)KAeT Harpysky Ha
neyeHb H yay4luaer ee pabory.

AHTUMHKpPOOHOE, MPOTHBOBOCMANIUTENILHOE, AHTHOKCHIAHTHOE,
HMMYHOCTHMYIIMPYIOILIEE, PereHepHpyoLlee JAeHCTBHEe XUTO3aHa MOKa-
3aHO Ha psAje MPHUMEPOB €ro YCHEeUIHOrO0 NMPUMEHEHHS B KIIMHUYECKOM
NpaKTHKe — MPH THOMHOM CUHYcHTe y meteid [15], npu 3aboneBanusx
Kenynxa v 12-nepctHoi kuiky [14], npu rHolHbIX nepuocTHTax [1].

Takum obpa3om, XHTO3aH, 3amycKas OrpOMHOE pa3HooOpasue mexa-
HHU3MOB €CTECTBEHHOTO O3/10POBJICHHS OPraHU3Ma, OKa3bIBaeT KOMILIEKC-
HOE JIEHCTBHE Ha JKETYA0YHO-KHLIEYHbIH TPAKT, CKIaibIBAIOLLEECs H3 pe-
30pOTHBHBIX 3(PdekToB (T. €. HaCTynmalOWMX B pe3y/bTaTe BCachlBaHUA
HHU3KOMOJIEKY/IAPHBIX (parMeHTOB XUTO3aHa), MECTHBIX 3(D(eKToB Ha
MOBEPXHOCTH CAM3UCTOH 0BONOYKH M JEHCTBHA B NPOCBETE JKENYAKA H
KHLIEYHHKA.
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KATAJIUTUH
SPPeKTUBHBIN «CXUraTesns xupa»

YHukanbHbIii cocTase
U KOMIMJIeKCHOe AelCcTBUe KaTaiuTuHa

Ilpu co3naHnK KaTaIUTHHA MCMOb30BAHBI MHOTOBEKOBOH OMBIT Ha-
POAHON MEMMUMHBI M MOC/EAHNE Hay4YHBIE NOCTHXKEHHS. DTa KOMIO3M-
LIMs M3 JIEKAPCTBEHHbIX PaCTEHHUH H copOeHTa XUTO3aHa, MOJIyHEHHOTO U3
XMTHHA KpaboB, NpeHa3HaYeHa /UIA CHIKEHHUs U30BITOYHOM Macchl TeNa,
OYMCTKH OpraHu3Ma OT LIIAKOB, HOPMAJTH3aLIHM KHPOBOTO OOMeHa U Jie-
ATENILHOCTH OPraHoB MHLIEBAPEHHUS, NPEAYNPEXKACHHUS NPEKICBPEMEH-
HOTO CTapeHHs.

KatanuTuH cofepiKUT YHHKANbHBIH COPOEHT Xumo3zan n pacTUTeTb-
HOE CHIPbE: KYKYPY3HbIE PbIIbYA C HKEeTYerOHHbIM, MOYETOHHBIM U XoJlec-
TEPUHCHWKAIOLMM AEHCTBUEM; KOpeHb Jeazeu, 0bnanaaolmii oduecTu-
MYJIUPYIOLIEH aKTHBHOCTBIO; 110061 WiunogHuKa, conepiatime GeHosbHbIe
AHTHOKCHIAHTBI, BUTaMUH C U BelllecTBa, CTHMY/IMpYIOLIne oOpa3oBaHue
JKEITUH.

XuTo3aH ABNSETCS HU3KOTOKCHYHBIM MPHPOAHBIM COPOEHTOM, M0-
JlyyaeMbiM M3 XMTHHA NMaHLMpei kamuarckoro kpaba u kpesetok. baaro-

17



Jlaps NPUCYTCTBHIO HA MOBEPXHOCTH MOJIEKY/l XHTO3aHa MON0KHTEILHO
3apsAYKEHHbIX aMMHOIPYIIT TOT Mpernapar CBA3bIBACT WMPOKMH CIEKTP
TOKCHYHBIX M YYXXEPOJHbIX OTPULATENIbHO 3apsyKEHHbIX COeJIHHEHUH.
Ocobyto posb MpH 3TOM HrpaeT COAepXkKaHHWE IIOKO3aMHUHOBBLIX OCTaT-
KOB, KOTOPbIE H OTBEYAIOT 3a CO3JaHHE MOJOKHMTENBLHOIO 3aps/jia MOJIeKy-
JIbl XMTO3aHa.

AMepuKaHCKHe KCTepThl B 00/1aCTH MCTIONIB30BaHUS NMPUPOJHBIX
pecypcoB MOpS Ha3bIBalOT XHTO3aH «ronumepoM X XI Bekay» M CUMTAIOT,
YTO MHPOBOM PBIHOK Ha OCHOBE XMTO3aHa B rpsyiuem cronetuu Gyaer
rnobanbHBIM, XOTS B HACTOsLIee BpeMs XHTHHOBOH npobiemoii 3aHuMa-
toTcs He Gonee 15 ctpaH, rmaBHBIM 00pa3oM CBS3aHHBIX C MOPCKHM Pbl-
BonoscTeoM. IIpu 3TOM OCHOBHAs J0JIs pbIHKA NOTpebNeHus XUTO3aHa
(opmHpyeTcs B HalpaB/IEHHH €ro HCMOIB30BaHUS B 3IPaBOOXPAHEHUH U
nojjiepXKaH1H 310poBoro obpasa Ku3HH. 10 0OBACHAETCS IKOTOTHYEC-
KOH YHCTOTOM XMTO3aHA: OH He BOCIIPHHUMAETCS OPraHH3MOM YesloBeKa
KaK 4y>KepOJIHOE BELIECTBO U [0ITOMY He MPOSBISET TOKCHYHOCTH, CrO-
cobeH k OuonoruyeckoMy pacnajy B OpraHu3Me, YTO HCKIIKOYAeT ero Ju-
TesIbHOE HaKOIJIEHHE B TKAHAX W OKPYXKaloIleH cpeje.

B cBsi34 ¢ paiMo3aMTHBIM eHCTBHEM XMTO3aH CHa4aJia PUMEHSJICS
B CMELMANU3MPOBAHHBIX KIMHHKAX /U1 JIEYEHHS OCTPOM U XpPOHHYECKOH
ny4eBo# Oonesnu [8]. B nanbHeiiieM ObI0 yCTaHOBIEHO, HTO Mpenapar
CBA3bIBAET B KMILEYHHKE MUKPOOHbIE TOKCHHBI, JKHPBI, CIOCOOCTBYET BOC-
CTAHOBJICHUIO HOPMAJIbHOW MHKPO(IIOpPh] KUILIEYHHKA, YCKOPAET 3a)KHB-
JIeHHe paH H 0JKoroB, oOsagaer aHTuOaKTepHaIbHON U TPOTHBOBUPYCHOH
akruBHOCThIO [13; 18].

YHHKaNbHBIE OTEYECTBEHHbIE TEXHOMIOTHH TMPOU3BOACTBA XHUTO3aHa
obecrne4nBaroT CofepKaHHe [TIOKO3aMHHOBBIX OCTaTKOB B FOTOBOM IIpe-
napare He MeHee 92 %. Ot1oT (akT 0coOEHHO BaXKEH MOTOMY, YTO 3apy-
GerxHble TEXHOMOT MM MO3BOMAIOT M0/1yYaTh XUTO3aH C COEPIKaHHEM IITIO-
KO3aMHHOBbIX 3BeHbeB nulb 80-85 %. IToatomy poccuickuii XuTO3aH
Ha CEerofIHALIHUI AeHb SBJISETCS CAMBbIM BbICOKOKAYECTBEHHBIM B MHPE U
obnanaer Haubonee BoipaskeHHbIMH OHOIOrHYECKH aKTHBHBIMM CBOHCTBA-
MH.

Hanuuue puronobasok B hopmysie kKaTaIuTHHA CIOCOOCTBYET yCH-
JIEHHIO aKTHBHOCTH XMTO3aHa M B MOJIHOH Mepe yIoBJIeTBOpAeT TpeboBa-
HHAM HOpMaJlM3alMK OOMEHA BEILECTB H CHHXKEHHA M30BITOYHOrO Beca.

Kykypy3ubie pblIbLa Colepar )KUPHOE H 3upHOe Macaa, rope-
YH, KaMe/IH, CMOJIbl, [JIMKO3W/Ibl, CANIOHHMHBI, A/TKANIOMbI, BATaMUHbI B1,
B2, B6, C, D, E, K. Dta nobaBka CHHKAET anmneTHT, HOPMATU3YeT XKHUPO-
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BOM 0OMEH, CHIDKAET YPOBEHb XOJIECTEPHHA KPOBH, 00/1a/1aeT JKeTHeroH-
HbIM, MOYETOHHBIM U KPOBOOCTAHABIUBAIOLIMM JEHCTBHEM.

Kopenn neB3en cadiopoBHAHOIN NPUMEHSETCS TS aKTUBH3ALIMH
00MeHa BEIIECTB, NPH BEreTOCOCYAMCTOMH AUCTOHHMH, FHIIOTOHUHM, Mepe-
YTOMJIEHHH, TIOXMEJLHOM CHHAPOME, 115 BOCCTAHOBIEHUS (PYyHKLHI He-
PBHOM CHCTEMBI IPH NEPEHECEHHbIX MHPEKLUMOHHBIX 3a00/1€BaHUAX LIEH-
TpajibHOH HEPBHOH cHCTeMbl (MEHMHTHT, 3HUE(DANUT), HApYLIEHUAX
MO3roBOro KpoBooGpaleHHs (MHCYILT).

ILnoAbI IIHTIOBHHKA HOPMAJIM3YIOT YIJIEBOAHBIN H )KMPOBOM OOMEH,
CHWKAIOT yPOBEHb XOJIECTEPHHA, HOPMAJIH3YIOT BbIPAOOTKY pAja ropMo-
HOB, CHWXKAIOT MPOHULIAEMOCTh COCY/IOB, OKa3bIBalOT aHTHOKCHIAHTHOE,
MPOTUBOBOCMAIUTENIBHOE, AHTHCKJIEPOTHYECKOE, KETYETOHHOE U MoYe-
FOHHOE IEHCTBHE, YCHIIMBAIOT PEreHepaLitio TKaHEH.

3HauUTENbHBIM IPEUMYILECTBOM KATAJTUTHHA AB/ISETCSA BKJIIOUEHHE
B COCTaB 00aBKH PacTUTEbHBIX KOMITOHEHTOB, OKa3bIBAIOIMX KOMII-
NeKCHbIH 0310poBUTeNEHbIH ekt Ha opranusm. HeobxoaumocTs co-
yeTaHus copbeHTa ¢ IeKapCTBeHHBIMH PACTEHHSMH CB3aHa C T€M, YTO
JIeYEHHE OXKMPEHHSA HEJb3sd pacCMaTpHBATh TOJNBLKO Kak npobiemy oceo-
GoxaeHus opraHusma ot u3bbiTKa xHpoB. CoBpeMeHHbIe HCciel0Ba-
HMS MOKAa3aJlk, YTO rOJIOfIaHKE MM MCMOJb30BaHHE COPOEHTOB JKHPOB
MOXET MPHBOAMTHL K CEPbe3HbIM HapyuleHWsM oOMeHa BellecTB, CBS-
3aHHBIX C HEJIOCTATKOM MOCTYIUIEHHA BUTAMHHOB B OpraHusm, obocrpe-
HHEM XPOHUYECKHX 3a00/1eBaHHH, CTPECCOM, aKTHBALIMEH paiuKaIbHBIX
MPOLIECCOB M CHWKEHMEM UMMYyHMTeTa. B TO ke Bpems u3ObITOUHBIH
BEC OYEHb HaCTO COYETAETCHA C HAJIMYMEM XPOHHYECKHX 3aboneBaHui
— TaKHX, Kak ulemHuyeckas 6one3Hs cepua, runepTonus, auaber, rop-
MOHaJIbHbIe paccTpoiicTBa. [ToaToMy B HacToslee Bpems paspaboTaHbl
4YeThIpe OCHOBHBIX TPeOOBAaHHUS K COBPEMEHHBIM OHOIOrMYECKH aKTHB-
HbIM J00aBKaM K muiue:

1) HM3Kas TOKCHYHOCTB, MO3BONAIOLIAs Uenonb3oraTk BAJL B noc-
TaTOYHO JIEHCTBEHHBIX 103aX;

2) 3¢ dexTHBHOE CBA3bIBAHHWE KMPOB, KHCIOPOAHbIX PajHKalOB,
TOKCHYHBIX MPOAYKTOB OKHMC/IEHHS KUPOB W PYTHX BPEIHbIX BEILECTB;

3) MHOrocTOpOHHEe NeHCTBHE Nperapara, T.e. BO3MOKHOCTb €ro
MCMOIB30BaHUA B Cy4asX, Koraa HeoOxoauMa KOppeKuMs OCIOKHEeHUH
cpa3y HecKolbKHMX 3abosieBaHHi MM ycTpaHeHue nodouHbiX dddexTon
JIeKapCTBEHHOMW Teparnuu;

4) OTHOCHMTENILHO HEBbICOKAs CTOMMOCTb fpernapara.
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CospemeHthe Hay4HbIE HCCJICJOBAHHSA MPHBEIH K CO30aHHIO YHH-
KaJbHOIO rpenapara HOBOro NnoKoOJ€HHUA — KaTaJluTHHaA, KOTOpI:lﬁ OTBE-
Ha€T BCEM HETHIPEM NMEPEHHUCIIEHHBIM TPGGOBaH HAM.

KaranutuH Kak «cxxurarenb» Xupa
M aHTUaTepoCKNepoTUYEeCKNA npenapar

JlaGoparopHbie HccieIoBaHHs CBOMCTB KaTaJJMTHHA, MOKa3aJlH, 4To
OH 3¢ PeKTHBHO CBA3BIBACT JKHPbI U XOJIECTEPUH, H MOITOMY MOXKET OBITH
5 PeKTHBHO HCMONB30BAH U1 CHHXKEHHUS H30BITOYHOTO Beca, HOpMaJIH-
3alMM JIMIMAHBIX MOKa3aTesiel KpOBH, NPOQUIAKTHKM pa3BUTHS aTepoc-
KJIepo3a U HueMuueckoi 6onesnu cepaua. [pu 3ToM oH criocobeH CBs-
3aTh U BBIBECTH M3 OPraHM3Ma KOJIMUECTBO XHPOB, MpeBbillIatolee BEC
camoro npenapara 6osnee yem B 10 pas. [TonreepxkaeHreM HopManu3yo-
1Iero KUpPOBOH 0OMeH NeHCTBHS KATaJIMTHHA SBH/IMCH KIHHHYECKHE U
naboparopHbie HCCIeOBAHHUA.

HMcnonb3oBaHHe KaTaIMTHHA €)KETHEBHO B TeYeHHe 54 CYTOK B KOH-
uenTpauuu 0,25 % cyTOYHOro palMoHa NPUBOAHIO K MPOrPECCHBHOMY
najieHHIo Beca Tesla Kak y 1abopaTopHbBIX XKHBOTHBIX, TaK U Y YesioBeKka, B
K/IMHUYECKHX MCCIIeIOBAHHUAX 10DaBNEHUE KaTaIMTHHA B MHULLY rpyre
3/10pOBBIX NMaLMEHTOB 060€ero nona B Bozpacte 35-60 seT He CONpoBOX-
nanoch nobouHbIMH I dexTamMu, 0 YEM CBHIETENbCTBYET OTCYTCTBUE
*anod ¢ ux croponsl. Hike npenctaBneHsl 1aHHbIE W3MEHEHUS MacChl
TeJla y NalMeHTOB, MOJIy4aBIUIMX KATAJTHTHH U UMEBIIHUX H30LITOUYHBIHN BEC
ot 15 no 30 %. (puc. 3).

McenenoBanus 1MHaMHKH Beca MoKasasiH, YTO JOCTOBEPHOE €ro CHH-
JKEHHE MPOUCXOAUT Ha 3-10 HEJIEO C Hauaa NpuemMa KaTaJuTHHa (B cpei-
HeM Ha 11 %, no cpaBHeHHIO ¢ H3HAYANLHLIMU BeIHYMHAMHK). B TeueHnue
4- u 5-# Henenb Bec Tena cHU3KACS ellle Ha 14 %, B Teuenue 6-il Henenu —
cTabuIn3UpoOBaCs, OCTaBasICh CHUKEHHBIM B cpesHeM Ha 16 %.

Takum obpa3soMm, npuem KaTaauTHHA B TeuUeHHe 5—6 Henelb No3Bo-
JSET CHH3UTHL M30BITOUHYIO Maccy Tesia B cpearem Ha 13—16 kr. Hapany
CO CHUKEHUEM Beca, y MalueHToB, MPUMHUMABLIWX KATAJIMTHH, Habntoaa-
J10Ch YMEHbIIEHHE KOTMYECTBA OOIMX XKHUPOB, XOIECTEPHHA B ChIBOPOT-
KE KpOBH H 3HAYUTEIbHO CHH KAllaCb CHOCOGHDC’I'b J']H[IUI'IPOI‘GHHOB K OKHC-
JEHHHO. HCCJ’[CI{OBHHHH MNOoKasaji, 4HTo ..’J.OﬁﬂB,’lCliHc KdTa/1uTHHa B pauuou
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Macca, %
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H VCX0QHan macca Tena % p<0,05 Bpems npumeHeHus,
CJkatanuTuH Hea.

Puc. 3. M3MeHeHMe Macchl Tela yesoBeKa Moj AeiCTBHEM KaTalluTHHA

BBI3bIBAJIO MOBBILIEHHE KOHLUEHTPALMKA B KPOBH JIUIIONPOTEHHOB BbICO-
KOH MIOTHOCTH Ha 17 %. DTH JIMNONPOTEHHBI 3aILHUIIAIOT COCYAMCTYIO
CTEHKY OT U30BITOYHOTO OTJIOKEHHS XOJleCTepHHa M o0pa3oBaHmKs aTepoc-
KJIepOTHYECKHX Onsiuex.

Pesynerarsl, nonyueHusle B 1abopaTtopun HMMYHONOTHH aTepocKIie-
poza MKW CO PAMH (r. HoBocubupck), Obinu noaTBepkAeHbl HE3aBHCH-
MbIMH HceneoBaHHAMH MHCTHTYTa sKcnepuMeHTanbHOH MeaHLHHBI Poc-
cuitckoii akasemMun Meauuuuckux Hayk (r. Cankr-ITerepOypr) u MucturyTa
31EMEHTOOpraHHYeCcKUX coeanHennii Poceuiickoii akagemnu Hayk (r. Moc-
kBa). U3yyenne MOp(onornieckoi KapTHHbI LEHTPATbHBIX COCYIOB H Cep-
Jlia, a TaKke MopHoMeTpUs JOMOMHSIOT KAPTHHY BbIPAKEHHOW aHTHaTe-
pocknepoTHueckoi hdexTuBHOCTH ACHCTBUS KaTaIUTHHA.
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WUcnonb3oBaHWe KaTanuTUHa
NPy OYMLLIEHUM OPraHu3Ma OT TOKCUYEeCKUX
coeguHEeHW, nonaganLmx
B XXeNnyAo4YHO-KULLEeYHbIA TpaKT

UccneoBaHHAMHM MOCTEAHUX JIET YCTAHOBJIEHO, YTO XHTO3aH B CO-
CTaBe KaTaJlMTHHA MMeeT YHHKaJIbHO BbICOKHE CBS3bIBAIOLIHME CBOMCTBA
10 OTHOLIEHHMIO K HOHAM TSXKENbIX METaJLIOB (CBHHLA, PTYTH, CTPOHLIKSA)
¥ paguoHyKIHaaM (YpaHy, Lie3HI0, CTPOHLUMIO). B To ke BpeMs XuTO3aH
HE CBSA3bIBAET OCHOBHBIE )KU3HEHHO BaXKHBIE MIEMEHThI (HaTpuH, Kanui,
Kanbii 1 ap.). [Tostomy ero ynorpebneHue no3posseT BLIBOAUTL TOK-
CHYECKHE METAJUTBI M PAAHOHYKITH/bI, IPUCYTCTBYIOLIHE B MHIIE, HE Ha-
pyluas coneBoro obMeHa B OpraHusme.

Kpowme Toro, xuro3aH 3eKTHBHO CBA3BIBAET U BHIBOJMT Pa3HO0b-
pasHble TOKCHYHBIE MPOAYKTH oOMeHa BewecTB. bnaronaps Gonbuoi
ynensHo noepxHocTy (Gonee 1000 M? Ha 1 r marepuana) u cneuudu-
YecKH 3apsHKeHHBIM Tpynnam, npenapar 3p(GeKTHBHO CBA3bIBAET: allbjie-
MBI M KETOHBI, 00pasyioLnuecs npH aaKkoroJbHOH UHTOKCHKALIMH; pa3-
JHYHbIE TOKCHYECKHE COeIMHeHHs, 00pa3oBaHHbIE B pe3y/bTare pacnajia
TKaHEH U OKUCIICHHS )KMPOB; TOKCHHBI 6AKTEPHANTLHOTO MPOUCXOKIEHHUS.

Knuunyeckue MCTIBITAaHUS MO3BOJIMIIH YCTAHOBHTh, YTO KaTAIIMTHH
NPEBOCXOAUT W3BECTHBIE COPOEHTHI MO CMIOCOOHOCTH BBIBOIUTH PaJIHOAK-
THBHBIE H30TOIBI LI€3Hs H COJTH TAXKENbIX METAJJIOB Y JIOCH, NPOXKHBAIO-
IMX HA PaAHOAKTHBHO 3arpsA3HEHHbIX TeppHTOpHsAX. OH yMeHbILAeT U
00l1y10 3alIaKOBaHHOCTh OPraHH3Ma, cnocoOCTBYs BOCCTAHOBIEHHIO
KJIETOK MeYeHH U yy4lueHuto ee GyHkuui. CBUAETEIHCTBOM MOJOKUTEb-
HOTO BJIMSIHHMS KaTaJIWTHHA Ha (PYHKUMIO MEYeHH SBISETCS JOCTOBEPHOE
CHH)KEHHE BbIXO/Ia MEYEHOYHbIX (PEPMEHTOB B KPOBb.

b PeKTUBHOCTL KaTaNuTUHa
npu 3aboneBaHuAX
XKenyao4yHO-KULLIEYHOro TpakTa

KOMIMOHEHT KaTa/lMTHHA — XHTO3aH — UMEET YHUKAJIbHYIO Crocob-
HOCTL 00pa30BbIBATH TOHKHE 3aLIWTHbIE MIEHKH HA MOBPEXK/AEHHbIX MO-
BEPXHOCTAX JKMBbIX TKaHEH. SMOHCKHE yueHble MpHAYMaIu cnocob KoH-
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cepBalH QPYKTOB C MOMOLLBIO UX MOKPBITHA XUTO3aHOM. [IpH omycka-
HHUM A6JI0K B pacTBOP, COACPIKALIMI XMTO3aH, Ha MOBEPXHOCTH A0/10K 06-
pasyeTcs TOHYai1Ias [IeHKA, KOTOpas JIErKO CMbIBAaETCs OOBIYHOM BOOH.
[Ipu 5TOM CPOK XpaHeHHs A060K, MOKPEITEIX XUTO3aHOBOH MICHKOH, Y-
nunsercs Ha 30 % no cpaBHEHHIO C OOBIYHBIMHM YCIIOBHSMH XPaHEHHS.
CnocobHocTh XHTO3aHa 00pa30BbIBATH IUIEHKH HA MOBPEX/IECHHOU MOBEp-
XHOCTH 3MUTENH XKeJyAKa U KULIeYHUKA, BEPOATHO, 3aLIMIIAET UX OT
JIeHCTBHA MOBPEXNAIOIMX areHToB: 6aKkTepHi, TOKCHHOB, arpecCHBHBIX
paMKaloB KKHCI0poaa.

JleyebHbie cBoiicTBa XMTO3aHa B npenapare «Karanutuw» nonon-
HSAIOT PacTHTENbHbIE COSNHHEHHUA M3 IUIOOB LIHMOBHHKA, KYKYpY3HBIX
phbUIEL] ¥ KOPHS JIeB3eH. DTH PaCTEeHHs COAEPXKAT YHUKAIbHBIN CTIEKTp BH-
TAMHHOB, aHTHOKCH/IAHTOB W CTHMY/JMPYIOUIMX COEAHHEHHMH, KOTOPEIE
HOPMATH3YIOT GYHKUHH JKeTyA0YHO-KHLIEYHOrO TPAKTa.

Hccenenosanus MokasaiM, UTO KaTaIMTHH MOXKET OBITh TaKKe MoNne3eH
B npoHIaKTHKe KKenyekaMeHHoH GonesHu. Kak H3BeCTHO, IPHYHHON 3TO-
ro 3a60/eBaHus ABNSETCS YBEIHUECHHE OTHOCHTENBLHOIO COAEPIKAHUS XOre-
CTEpHHA H yMEHBILEHHE KONMYECTBA XKENYHBIX KMCIIOT B XENI4YH, B pe3yJibTa-
Te Yero XONECTEPHH BbINAJaeT B OCANOK H CIYXHT sApoM oOpa3oBaHHs
KemuHbIX kamHe#. KaranuTuH, ABIssACh MONOXKHTENBHO 3apsHKEHHBIM M0-
JIMMEPOM, YXKe B IepBble 3—5 MUHYT OC/e MpHeMa o4eHb SbQeKTHBHO CBs-
3BIBAET B KHILEYHHKE XEMYHbIE KUCIOTHI M XOJNeCTepHH (pHC. 4), aKTHBHPYS
TeM caMbiM HX 00pa30BaHHE U3 XOJNIECTEPHHA B NMEYEHH.
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Puc. 4. Jlunamuka cBa3siBanus xonectepua (XC)
u xupHbix kucnot (OKK) katanutuHoM
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Cnefyer OTMETHTb, UYTO, KaK MOKAa3aji1 MCCIIEA0BaHMA, COPOLIMOH-
Has eMKOCTh (T. €. KOJIHYECTBO JIMIH/0B, CBA3bIBAEMbIX EAHHULIEH MACCHI
npenapara) y KaTajHTHHa BbIlIE, YeM Y LIeJUTIONO3bl U LIEONUTOB, B 1,5
pa3a (pwuc. 5).
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Puc. 5. CopbumoHHas eMKOCTb KaTaJMTHHA 110 OTHOLIEHHIO
k xonectrepuny (XC) u xemunsim kucioram (OKK) xenuu yenosexa

YcKOpeHHe CHHTE3a JKEMUHBIX KHCJIOT M3 XOJIECTEPHHA B MEYeHH
NPHBOAMT K JIMKBHAALMH 3aCTOA JKEIYH B JKETYHOM ITy3bIpE M MEYEHOY-
HBIX MPOTOKAX, & TAKXKE K CHHXKEHHIO YPOBHA XOJIECTEPHHA B JKE/IYH, 4TO
npenarcTeyeT 06pa3oBaHHIO KaMHeH. B To jxe Bpems nokasaso, 4To Kara-
JIMTHH CMOCOOEH CBA3BIBATH PA3IMYHBIE TOKCHYECKHE COEIMHEHMS, B Ya-
CTHOCTH, NMEpeOKUcaeHHble AHNHAbL. Takum 0Opa3oM, MOXKHO CYHMTATh,
YTO Npernapar MpoABIAET CrIOCOOHOCTL OKa3biBATh 3ALUMTHBIN 3ddekT B
OTHOLLUEHHH KJIETOK MEYEHH H HOPMAIM30BaTh XUMHYECKHH COCTAB XKeJ-
YH, MPENATCTBYA 00pa30BaHMIO JKENYHBIX KAMHEH.

CobcTBeHHas Guonoruyeckas akTUBHOCTb
KaTanuTtuHa

OnHHUM M3 yHUKATBHBIX CBOMCTB BXOZSILErO B COCTAR KATAJIMTHHA
XHTO3aHa sBJISETCS ero Guonoruyeckas akTUBHOCTb: OH MOBBILLIACT UM-
MYHHTET, CBA3bIBAET DaKTEPHUATIbHBIE TOKCHHDI, OKa3bIBAET IPOTHBOrPUO-
KOBBIH, MPOTHBOBUPYCHbIN, 1€CEHCHOMIU3UPYIOIIUH (aHTHANIeprUYec-
KMH) M aHTHOMYXOJIEBbIH 3P deKThI.
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KiiHuyeckue uceneoBanus nokasam, 4To BKIIOYEHHE KATATHTH-
Ha B KOMIUIEKCHOE JIe4YeHHE D0MbHBIX XPOHHYECKHM MeMaTHTOM OKa3bIBa-
JIO aHTHTOKCHYECKOE BIIMAHHE HA OPTaHHU3M, CBA3aHHOE CO CHHKEHHEM
KOJIMYECTBA LUMPKY/IHMPYIOLIMX HMMYHHBIX KOMILUIEKCOB H yCHIIEHHEM
TPaHCMOPTHOH YHKLMHK anb6yMHHOB. [TpH 3TOM MMMYHOOTHYECKHE 10-
KasaTe/lH, HAXOAAIMECH B NPE/IENiaX HOPMBI, HE PETEPIIEBATH CYIIECTBEH-
HBIX U3MEHEHHH. OTH IaHHbIE SBIAIOTCA CBUAETENCTBOM UMMYHOKOp-
PHIHpPYIOLIErO JICHCTBHS KaTaIWTHHA.

CpaBHHTEILHO HENABHO NOABHIIKCH CBEACHHUS M 06 HMMYHOCTHMY-
JHMpYOLIeM AeHCTBHHU Npenapara, mo3ToMy OH MOXET GbITh HCIONB30BaH
A1 niedeHust MHOEKLMOHHBIX 3a00/1€BaHui, BEI3bIBAEMBIX MATOreHHBIMH
FPaMIIOJIOKMTE/IBHBIMH H FPaMOTPULIATETbHBIMH MHKPOOPTraHU3MAMH
rpubkamu. [Tp1 3TOM KaTaINTHH CTUMY/TUPYET pa3BHTHE HOPMAJbHO# KH-
IEYHOH Gropsi.

H3BecTHO, 4TO OCHOBHBIM (PaKTOPOM, ONPEAENSIONINM PA3BHTHE TOK-
CHKO3a MpH pasiHYHbIX FHOMHBIX 3a60/1EBaHUSX, SBIAETCS MOCTYMIEHHE
B KPOBb U3 OPIOIIHOH MONOCTH BOMBIIOrO KONHYECTBA TOKCHHOB Gakrepu-
aNBHOrO Npoucxoxaenus. HepasHo 66110 o6HapyskeHo, 4To akTHBHas COp-
OUMs ¢ NOMOLIBIO KATANHTHHA TIPH Pa3nuTOl (opme MEPUTOHHTA SABISAET-
Csl NIPAMBIM MOKa3aHHEM K ero MCNONb30BaHHMIO, TAK KK 3TO MPHBOIHT K
AHTHTOKCHYECKOMY 3((EKTy M yMEHBIIACT AaHTHTE€HHYIO HAarpy3Ky HA HM-
MYHHBIE KNETKH KpoBH. Takum 00pa3som, KaTaluTHH MOXeT GbITh ycnel-
HO HCMOJIb30BaH B KOMIIJIEKCHON TeparntH HEKOTOPBIX HH(PEKIHOHHBIX 3a-
6oneBanmii.

Bce BblleckasaHHoe M03BO/IAET PACCMATPHUBATE KATATIATHH KAK YHH-
Ka/IbHbIH Npenapar, OCyIIeCTRISMIOMIA KOMIUIEKCHYIO M abComoTHO Ge-
30MacHy¥0 O4MCTKY OpraHH3Ma OT H30bITKA JKMPOB M Pa3HOOOPa3HBIX TOK-
CHYECKHX COeJMHEeHHi, obnanaromui obumecTUMyIUpYIOIUM |
OMOJIJKHBAIOLLHM JEHCTBHEM.

PexomeHaauum no npUumMeHeHuIo
KaranutuHa

[Ipu oxupenusn | creneny KataiuTUH NPUHUMAIOT MO 2 TableTKH
3 pasa B /IeHb, JKeJaTe/IbHO 3a N0J14aca A0 €/Ibl, B TeUeHHe 4—6 Hemelb.
[Ipu 3TOM cneumanbHO# AnWETHI He TpebyeTcs, XOTs KeaaTebHO OrpaHu-
YUTh yNoTpebieHHe KUPHOM MULIM.

25



[1pu oxupennn I1-111 crenenu u cBA3aHHBIX C HUM aTEPOCKIIEPO3E H
3a00/1€BaHUAX CEPAEYHO-COCYAUCTOH CHCTEMbI PEKOMEH/YETCH YBE/TMYHTD
N031poBKY 10 3—4 Tabnetok 3 pasa B 1eHb. Bo Bcex ocTabHBIX ClTyyasx
peKOMeHAyeMbie 103bl KaTanuTHHa — 1-2 Tabnetku 3 pa3sa B AeHb.

Onnaxo Haubosiee 3 deKTHBHBIM 0Ka3aJ10Ch IPUMEHEHHE KaTasll-
ThHa BMecTe ¢ xutonaHoM no cxeme « KATAJIMTUH+XHWUTOJIAH» (6o-
nee noapoGHO 06 3Tol cxeme Oy/eT paccKa3aHo HHXKE).

Buonoruuecku akTHBHas 100aBKa K MULILE « XUTOJaH» ABJISETCS HO-
BBIM TIpENapaToM Ha OCHOBE XHTO3aHa, NPH CO3JaHHM KOTOpOro Obuin
MCMO0/Ib30BaHbl COBPEMEHHBIE MPEACTABICHHA O XUMHUH U OHOIOrHH 3TO-
o BELLECTBA, a TAKKe COOCTBEHHbIE MCCIIEN0BAaHHA aBTOPCKOTO KOJLIEK-
THBA, 3aBEPILMBLINECS MOSBICHHEM Mpenapara ¢ BbICOKOH Guosornyec-
KO JIOCTYMHOCTBIO ¥ 3(PPEKTHBHOCTHIO.

XUTOJIAH — HOBAS BUOJTIOTMYECKU AKTUBHAS
AOBABKA K NMULLE

[Ipexze yeM roBOpUTh O MPEUMYLLECTBAX XMTONAHA Mepe/l aHalo-
FMYHBIMH TIpEnaparamy XUTo3aHa, HeOOXONMMO OTMETHTH ClleAylOLIee:
TPaAMLIMOHHO NpenapaThl BbICOKOMOJIEKY/ISPHOIO XMTO3aHa BbIITYCKalOT-
cs B Kancy/ibHoM hopMe. DTO CBA3AHO C HECKOJILKO YCTapeBILIMMH Mpea-
CTAB/IEHHAMH O TOM, YTO BHICOKOMOJIEKY/IIPHBIH XUTO3aH OCHOBHOE AeH-
CTBME OKa3bIBAET B TOJCTOM KuIleuHuke. Kancyna ucnonbsyercs s Toro,
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YTOOBI XUTO3aH MPOXOAKI Yepe3 BEPXHHUE OT/IEbI XKely/J04HO-KHILIEYHO-
ro TpakTa B HeW3MeHeHHOM Buze. [Ipy 3TOM B OCHOBHOM NPOABISAIOTCS
AHTUTOKCHUYECKHH, PaIHONPOTEKTOPHBIH, HMMYHOCTUMY/THPYIOILMH, aH-
THOKCHAHTHbIH, aHTHOAKTEpHanbHbIH, MPOTHBOBHPYCHBIH, pereHepUpy-
IOLHHA 3D heKTbI.

Ho B 10 e Bpems, KancynbHas GopmMa HMeeT HECKOIIbKO Cepbe3HbIX
HEI0CTAaTKOB, CHIKaOUIMX 3 (PeKTHBHOCTb XHTO3aHa:

+ KarncynbHas dopma npenapara He obecreuHBaeT MAaKCHMAIBHO -
(eKTHBHOIO CBA3BIBAHKS JKHPOB, XOIECTEPHHA U JKETYHBIX KHUCIIOT,
MOCKONBKY Mpernapar npakTuyecku He paboraer B xemyake U 12-
MEepCTHOMN KHIIKe, MPOXOAA UX TPAH3UTOM BHYTpHM Karicyinel. Jlanee
YCIIOBHS /I CBA3bIBAHHS )KMPOB XHTO3aHOM CO3/1alOTCS TONBKO B
TOJICTOM KHIIIEYHHKE, KOTZIa OCHOBHAA Macca KHPOB, MOCTYNMUBILHX
C MHILEH, yKe Bcocanach B KpOBb U TUM(y;

* kancynbHas opMa He BNONHE crocOOCTBYET NMpPOABIEHUIO pe3op6-
THBHBIX CBOMCTB J€HCTBYIOILIENO Ha4aJia v 3a CHET 3TOr0 CHW)KaeTcs
Guonoruyeckas aKTUBHOCTb XHTO3aHOBBIX MPEnapaTos.

O1H coobpakeHHs, a TaKke HOBEHIIME HAay4HbIC NaHHbIE JIEIH B
OCHOBY KOHLEMLIWH HOBOH GMOIOrHYECKH aKTHBHOM 106aBKM K MH1IE Ha
OCHOBE XHMTO3aHa.

B pesynsTare npoBeieHHbIX HayYHO-HUCC/IENOBATELCKUX U TEXHO-
noruveckux pabot 61 co3aaH XuTonaH — tabneTuposanHas popma Xu-
TO3aHa C O4€Hb BBHICOKOH pacrnaaaeMocThiO, MOJHOCTBIO OTBEYaroas
MaKCHMAJILHOMY TIPOSBJIEHHIO ero 6HONOrHYecKol aKTHBHOCTH:

» Xwutonau npexcrasaser coboi GeicTpopacnasaroluecs TabneTky,
Ka)kaasi U3 KOTOpbIX coaepHT 0,5 r BLICOKOMOJIEKYJIAPHOIO XHTO3a-
Ha.

« XuTO/NaH ABAAETCHA IKOJOTHYECKH YMCTHIM NMPOAYKTOM, Bbipaba-
THIBAEMbIM M3 XHTHHA MAHLUMPA KaM4aTcKoro kpaba, nobeiBaemo-
ro npeanpusTHIMHU JlaqbHEBOCTOYHOrO peiGOTOBELKOrO XO3sii-
CTBa MPH CTPOrOM HMCMONb30BAHHH MPOrPECCHBHON TEXHOJIOTHH
00paboTKH ChIpbs, XpaHEHHS M TPAHCIIOPTHPOBKHM NpoAykTa. Becs
rnpenapar npoXOAWT TMIMEHHYECKHH KOHTPOJIb Ha COIEpIKaHUE TH-
JKEJbIX METAJJIOB, PaJHOM30TONOB, TOKCHYECKHX COEIMHEHHUMH, YTO
noATBepKAaeTcs PerucTpalMoHHBIM YIOCTOBEPEHHEM Ha MPaBoO
€ro MCMo/b30BaHUs B KauyecTBe OGHONOrHMYECKH aKTHBHOM 106aB-
KH K MULIe.
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J1ns Npou3BOACTBA XHTOJIAaHA HCTIO/b3YETCA XUTO3aH, MOABEPrHYy ThIH
reTeporeHHol AecTpyKLMH, KoTopas obieryaer GHONOrHUYECKYIO
JIOCTYIHOCTb H MO3BOJISET MOTY4HTh CMECH MOJIEKYJl XHTO3aHa C pas-
JIMYHBIM MOJIEKYJISPHBIM BECOM. '

B TeXHOMOrMM M3roTOBIEHUS XUTOIaHA MPUMEHAETCS NOPOLIOK XH-
TO3aHa BbICOKOMH JIMCNIEPCHOCTH (AHaMeTp yacTHLl MeHee 250 MKM),
YTO MO3BONAET eMy ObICTpo HaOyxaTh M NEepexoauTh B aKTUBHYIO
(hopmy cpasy mociie nonaaaHus B KEeay0K.

B cocraBe xuTONaHa MCIONB30BAH XUTO3aH C OYEHb BBICOKOH Crio-
CcOOHOCTBIO K JiealleTHIMpOBaHHIO (He MeHee 92 %), 4TO NOCTUTHY-
TO Onaroiaps HCTIO/B30BAHHIO YHUKAJILHOW TEXHOJIOTMH nepepaboT-
KH XHTHHA.

KakoBbl ke nperMyI1ecTBa XUTONaHa 10 CPABHEHHIO C KarCy/IbHbI-

MU (opmamu xuTo3aHa?

ObicTpas pacnagaeMocTh TabneTku B xkenyake (MeHee 30 c) obec-
reyuBaeT OBICTPOE W MOJHOE PAaCTBOPEHHE XMTO3aHa >Kesynod-
HbIM COKOM;

ObICTPOMY M MOJIHOMY PaCTBOPEHHIO Mpernapara Takke cnocobcTy-
€T BbICOKas JWCIIEPCHOCTh YaCTHLl XMTO3aHa, oOpasylommx Tab-
JIETKY;

ObICTpOE M MOTHOE pacTBOpPeHHe TAbNIeTKH XUTOJIaHa B JKeny/ike obec-
NMEeYHBAET MAKCHMAJIbHOE CBA3bIBAHHE MULIEBBIX JKHPOB M XOJIECTE-
pHHa;

co3naloTcs OnaronpuATHBIE YCIOBUS Ul KHCJIOTHOTO TMApPOJIM3a
XHTO3aHa U NPOSBIEHHS ero pe3opOTHBHBIX CBOMCTB;

conepaHue xutozaHa B |1 tabnerke xuronana — 0.5 r, yto Gonee
COOTBETCTBYET MCIMOJIb30BAHKIO €r0 B Ka4eCTBe MOINIOTHTENS JKHpa
JUis Jtoie#t ¢ M30BITOMHBIM BECOM M JIPYTMMH HapyLIEHUAMH XKH-
poBoro obMeHa (/U1 CpaBHEHHS: MMEIOLMECS Ha PbIHKE Karicylib-
HbIe Mpernaparsl COAepar, Kak npaeuno, He bonee 0,25 r xuTozaHa).
BaskHO OTMETHTB, UTO B XUTOJIaHE TIOJTHOCTHIO COXPAHSIOTCS BCE OC-

TasibHble 3(deKTh XHTO3aHa, peyb O KOTOPHIX 111 BbIIIE:
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* HOpMa/M3alUMs MHKPOGIOpPbl KUILIEYHHKA;
* AHTHTOKCHYECKHIA;

* PaaHOINpPOTEKTOPHBIH;

* HMMYHOCTHMYJIHPYIOLIHH;

* AHTHOKCHJAHTHBbIH;

* aHTHOaKTepHaNbHBIH H MPOTHBOBHPYCHBbIH;
* pereHepUpYIOLIHIA.

[Tockonbky XMTONAH CO3/1aBasCA Kak Mpenapar XMTo3aHa C yCHIIeH-
HBIMH CBOHCTBAMH MOTIOTUTEIIS JKHPA M XONIECTEPHHA, HaMK Gbin MpoBe-
JIEH pAll KCClelOBaHHI ero KIMHMYECKOH 3 eKTHBHOCTH Y JTrofiel ¢ 13-
OBITOUHBIM BECOM M HAPYILIEHUAMH XKHPOBOIO 0OMeHa.

XuTonaH Kak nornoruresns Xupa
M aHTUaTepoCKnepoTU4ecKkuii npenapar

JlanHble nuTEepaTyphl CBHAETENLCTBYIOT, YTO XMTO3aH CBS3bIBAET
XKHPBI U XOJIECTEPHH, MO3TOMY MOXeT ObITh 3 (deKTHBHO HCMONB30BaH
JUIS CHIOKEHHS H30BITOYHOTO Beca, HOPMATM3aLMH JIMMKHBIX MOKa3are-
nel KpoBH, MPOQUIAKTHKH Pa3BUTHS aTePOCKIEPO3a U MLIEMHYECKOM
Oonesnu cepaua.

B naboparopun UmmyHonoruu arepockiepo3a MHcTUTyTa KIMHH-
4YeCKOW UMMYHOJIOTHM ObUTH NMPOBENEHbI HCCIENOBAHHSA BIMAHHUS XHUTO-
JlaHa Ha IMHAMHKY B€ca TeJla M MOKa3aTe/ld JKMPOBOTO H XONIECTEPHHOBO-
ro obmeHa.

IIpu 3TOM GBIIO OOHAPYHKEHO, YTO XMTONAH JOCTOBEPHO CHUIKAJ
Maccy Tejla M MOJIOKHUTENBHO BAMAJ Ha MOKa3aTe/u JIMMTHAHOro ooMeHa.
XHTO/IaH CHHXKAJI YPOBEHb HEHTPabHbIX XKHPOB M [-XOnecTepuHa —
Haubosee onacHoro, OTK/Ia/ibiBaloOLLerocs B cTeHkax cocynos. [Ipu atom
NOBBIIIAJICA YPOBEHb (-XOJIECTEPHHA, BXOAALIETO B COCTAB aHTHaTEpO-
FeHHBIX YaCTHI KPOBH — JIMMONPOTEHHOB BbICOKOW nnotHocTH (JIBIT),
KOTOpbIE 3aLHLIAIOT COCYAMCTYIO CTEHKY OT U30BITOYHOTO OT/IOMKEHUS XO-
necteprHa U 006pa30BaHHA aTEPOCKIIEPOTHYECKHX Osillex.
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«XUTOJAH»

KPOBB

TOHKHH KHIIEYHHUK

TONCTHIA KMILIEYHHK

Puc. 6. MexaHH3Mbl KOMIUIEKCHOH OYHCTKH OpraHuimMa
npenaparoM «XMTolaH»
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MokasaHns u cnocobbl NPUMEHeHUsi XuTonaHa

[lpn oxupenun I cTenenn XuTonaH nNpUHUMAaloT 1o 2 Tabnerku 3
pasa B ieHb 1oce efbl, B TedeHue 4—6 neaensb. [Ipu 3TOM crnienuanbHO#M
JMeThbl He TpebyeTcs, XOTs JKENaTeIbHO OrPaHUYHTb YIIOTPeOIEHHE KHP-
Ho# nuwy. [1Ipu oxupenun II-11I cTreneny U CBA3aHHBIX C HUM aTepOCK-
nepo3e M 3a00/1eBaHUAX CEpPAEYHO-COCYAUCTON CHCTEMbl PEKOMEHIYeT-
Csl YBEJIMYHMTH J0O3MPOBKY 10 4 Tabnerok 3 pasa B [I€Hb.

[lpy nuieBbIX, AJIKOTOJIbHBIX U HAPKOTHYECKHX OTPaBJIEHHMAX, a
TaK)K€ MPU OTPABIEHHH THKEIBIMH META/NIaMH W PaJIHOHYKIHAAMH —
no 10—15 Tabnerok 1-2 pa3a B Te4eHHE CYTOK.

Bo Bcex ocTanbHBIX ClTy4asX peKOMeHIyeMble 103kl XuTonaHa — 1-2
TabneTku 3 pa3a B ieHb Nocie e/ibl, B TeYeHUe 4—6 Hesens.

Opnnaxo Haubonee 5pdeKTHBHBIM OKa3an0Ch MPUMEHEHHE XHTOaHa
smecte ¢ KaranutiuHoM no cxeme «KATAJIMTUH+XUTOJIAH».

Cxema «KATAJINTUH+XUTOJIAH» - HOBBbINA Nogxon
B NPUMEHEHUN XUTO3aHOBbIX Npenaparos

H3BecTHO, YTO K JIeKapCTBEHHbIM Iperaparam, B TOM YHCJIe PacTH-
TEJIbHOrO MPOMCXOXK/IEHHS, NPH JUTHTENILHOM NMPUMEHEHHH Pa3BHBAETCA
NpHBbIKaHKE, YCTAHOBNICHO, 4YTo Yxe rnocyie 10 qHelt npuMeHeHus Kako-
ro-nu6o purocbopa ero 3pGeKTHBHOCTL CHIKAETCA B 2 pasa, MO3TOMY
ecny HeoOXOMM UTHTENBHBIH Kypc (uToTepanuu, To yepes 7—10 axei
HeobX0IMMO MCII0/IB30BaTh APYTOH COCTAB TPaB, C TEM JKe NPUOIH3UTE b=
HO crieKTpom Ouonornyeckod aktuBHocTH. CKasaHHOE B paBHOMH Mepe
OTHOCHTCS K KaTaJuTHHY. UToObI H30exaTh ABJICHHUs PUBLIKAHHMS K €ro
pacTHUTE/IbHBIM KOMIOHEHTaM, Obla paspaboTaHa npepeiBUCTas cxema
NPUMEHEHHS U OTpe/IeIeHO, YTO B [IEPEPbIBAaX B KA4€CTBE MOAAEPXKHUBAIO-
110 CpeacTBa HeoOXOAMMO NPHHUMATh YHCTBIH XUTO3aH B ero TabneTu-
pOBaHHOMH (hopMe — XHTONAH.

B pesysnisrarte npoBeieHHbIX HCeeaoBaHui Obula paspaboTaHa cxe-
Ma KOMOMHMPOBAHHOTO NPUMEHEHNA ITHX OHONOrHYECKH aKTHBHBIX J10-
6aBOK K MUILE W MPOBEAEHBI €€ KIMHUYECKHE UCITbITAHUA.
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Cxema komOunuposannoro npumerenusi (KATAJIMTUH+XH-
TOJIAH)

Karanurus npuHuMaioT no 2 tabneTku 3 pa3a B IeHb 3a nosiyaca o
e/lbl B TEYEHHE 5 IHEH, 3aTeM JenaloT nepepbiB B 3 aHA. Bo Bpems nepe-
pbiBa MPUHUMAIOT XUTOaH No 2 TabneTku 3 pasa B AeHb nocie eapl. Kype
npuema « KATAJIMTUH+XWUTOJIAH» siumouaer 4 uukna u 6ostee (B 3a-
BMCHUMOCTH OT JKEJIaeMOr0 pe3y/ibTara U CTeNeHH KOPPEKLIMH MacChl Tefa).
CpeaHssi IPOAOHKHTENLHOCTD Kypea coctanset 32 ans. [Tpu Heobxonu-
MOCTH KYPC MOXeT ObITb IPOJUIEH.

Pe3ynbTathl KIIMHUYECKUX UCCnenoBaHuin
npumeHeHus cxembl «KATAJIMTUH+XUTOJIAH»

Knunuyeckue uccneoBanus GbU1 poesieHsl Ha 6a3e 1aboparopuu
uMmyHonoruu arepociuieposza MK CO PAMH B TecHoM coTpyaHHYeCTBE
¢ LleHTpoM KOppeKLIHH SHIOKPHHHO-OOMEHHBIX HapyLIEHHH HayYHOrO LIeH-
Tpa KIMHHYEeCKOH 1 SKcnepuMeHTasbHoH Meauumubl CO PAMH.

Lensto HeeneaoBaHui ObII0 H3yUeHHe BIMSHUS KOMOMHUPOBAHHO-
ro NpUMeHeHHs GHOOrHYECKH AKTHBHBIX 100aBOK K NHLIE KATaJIUTHH U
XMTONIaH Ha Maccy Tesa, JIMMUAHBIE U ApyrHe OHOXHMHYECKHE NoKas3are-
JIM KPOBH Y JitofieH ¢ u30BITOUHOM Macco# Tena.

B uccneioBaH|M Ha JTIOAAX C U30OBITOYHBIM BECOM NPUHUMAJIH y4a-
crre nauueHTtsl co [I-I11 cTeneHpro OKHpEHHs, KOTOPbIE HAXOIAHJIHCH
Ha cBOOOIHOM aueTe B aMOyNnaTOpPHBIX YC/IOBHAX M MONy4Yaly KaTasu-
THH ¥ XMTOJaH 110 CeAyIoLeH cxeMe: KaTaluTHH 1o 2 Tabnerku 3 pasa B
JIeHb B TEUEHHEe 5 /Hel, 3aTeM XUToNaH no 2 TabneTku 3 pasa B [eHb B
TeueHue 3 aHel. OOUMH Kypc nedyeHus coctasua 24 aHs.

Jlo 1 nocJie iedeH s NalUeHThl TPOXOAHJIH MOJTHOE aHTPONOMETpUYEC-
koe obcnenoBanKe, BKIOYatomee uamepenue maceel Tena (MT), pocra cros,
pocTa CHAs, AMUHbI HOrH, HpHHbI ey (LLIT) 1 Tasa (ILT), o6xsatos rpyau
— nuxuero (OTH) u Bepxuero (OI'B), a Taioke Tamun (OT) u 6enep (OB).
Hsmepsuiach TOMIIMHA XHPOBbIX CKJIAI0K Ha MJjieye, CNUHE, XuBote, 6eape,
onpeaensnoch abconorHoe (Kr) U OTHOCHTENBHOE (%0) KOMYECTBO KHPOBO#H
TKaHW B Opralu3me ¢ nomotiibio npudopa Gupmbl «OMROND. Towas macca
tena (TMT) onpeaensnack kak passuua MT u abcomorHoro cosepxanus
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JKHPOBOH TKaHH. [ 10 JaHHBIM AaHTPONOMETPHH PaCCUMTHIBAIMCH HHEKCHI, Xa-
paKTepHU3yIOIHE CTENEHb OKUPEHUs H KOHCTHTYUMIO: nHaekc Kerne (MK),
unaekc «obxsar Tanun/obxear 6eaep» (OT/OB), unnekcsi [Munbe (UIT), cre-
HuyHocTH (MC), poxanreprsid (UT), a Takoke HHAEKC aipEHOKOPTHKANBHO
aKTHBHOCTH. BHoxuMHueckoe obceioBaHKE BKIIOYANIO ONIpeAeNeHne caxa-
pa, MO4€BOH KUCOTHI, TpUrHLepuaoB (TT), obiiero xonecrepuna (OXC),
a-xonecrepuna (a-XC), koapuuunenta areporenHoctn (KAT) u xonecrepu-
Ha IMNONPOTEHHOB HU3KOM nuioTHOCTH (JITTHIT), a Takke ceiBOpoTOUHBIX (ep-
meHToB AJIT u ACT. Kpome Toro, nauueHTaM HCX0HO MPOBOAMIOCH FOPMO-
HasibHOE obcnesIoBaHUE, B KOTOPOM OTpeAeNssics YPOBEHb C-TeNnTHaa JUIs
BBISBJICHH S [TALIAEHTOB C CHHPOMOM PE3UCTEHTHOCTH K HHCY/IUHY.

U3meHeHue macchbl Tena. Ilocne okonuanus npuema «Kara-
NIUTHHA» U «XHMTOJIaHA) TI0 CXEME MAcca TeJjla NALHEeHTOB I0CTOBEPHO CHHU-
3WJIach Ha 5,3 Kr B IPyNNe XeHIHMH U Ha 4,9 Kr B rpynmne My4uH (puc.
7). CHiXeHHE MacChl Tesla MPOUCXOAMIO B OCHOBHOM 3a CYET XKHMPOBOi
TKaHH.

100 ¢~

105

g

951

macca Tena

ol

B 10 nprema [ nocne npuema

MYHKYUHbBI HEHWMHHbI

Puc. 7. Bnusuue npumenerus cxemsl « KATAJTTMTUH+XUWUTOJIAH»
Ha Maccy Tena
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JNIunuaHbie nokasartenu KPoBu. Hcceienosanue TMNHAHBIX MO-
Kasarelsieli KpOBM M0Ka3ajo, YTO TPUMEHEHHE CXEMBbI «Karanutun+Xuro-
JlaH» MPHBOAMT K AOCTOBEPHOMY CHIKEHHIO YPOBHS TPHITIMLEPHAOB (HEH-
TpasibHbie xupbl) Ha 19 % (puc. 8) u obluero xonecteprna Ha 14 % (puc. 9)
B CPaBHEHHMH C UCXOJIHbIMH 3HAYEHUSIMH B rPYMe Kak KEHILIHMH, TaK i MYX-

25 /

1,5

HeWTpanbHbIe XuUpbl

B ;0 nprema [—Inocne npuema

Puc. 8. Bnusanne npumenenns cxembl <KKATAJIATUH+XHUTOJIAH»
Ha YpOBEHb HEHTpPaA/IbHBIX JKHPOB KPOBH

yiH. CHWKEHHE yPOBHs OOLIEro XonecTepuHa MPOUCXOAMIIO B pe3ynbTare
3HaYHTEIBHOTO (Ha 21 %) CHIKEHHUS XONEeCTEPHHA JIMMONPOTEMHOB HU3KOH
TUIOTHOCTH, T. €. B-xonectepuna (puc. 10), B To BpeMs Kak XONECTEPHH JH-
MOMPOTEUHOB BHICOKOH MJIOTHOCTH — (t-XO/IECTEPHH — HMEJ TEH/ICHLIHMIO K
noBbitieHH0. CHHXEHHWE YPOBHS XOJIECTEPHHA KPOBH MPHBOAMIIO K 3HAYH-
TENBHOMY CHHXKEHHMIO MH/EKCa aTepOreHHOCTH, XapaKTepH3YIOLero npe-
PacMoNOKEHHOCTh K Pa3BUTHIO aTepOCK/Iepo3a.

34



o
2

obLwuin xonecTepuH
Mons/n
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5

B 10 npumeneHns ] nocne npumereHus

Puc. 9. Binanue npumenenns cxembsl «KATAJIMTUH+XHTOJIAH»

w

[ -XoNnecTepuH, MMONb/N

Ha ypoBeHb ODIIEro XonecTepuHa KpoBH

v

[0 feveHus ["J nocne neuenus

Puc. 10. Bausuue npumenenus cxembl «KKATAJIMTUH+XWTOJIAH»

Ha YpoBeHb P-xonecrepvHa
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YcTohYMBOCTL nMnonpoTeMHoOB HU3KOM MNOTHOCTU K
OKUCNEeHUI0. Tak kak pa3BUTHE aTepOCKIEpO3a TECHO CBA3aHO C nepe-
KHCHBIM OKHCIIEHHEM JIMNONPOTEUHOB HU3KOH ninoTHocTH (JIHIT), mbl uc-
cnenosanu ycroiuksocts JIHIT k okucneHuto 1o u rocne npuMeHeHuUs
cxembl «KATAJIMTHUH+XWUTOJIAH». Bbuto 06HapykeHO 10CTOBepHOE
CHH)KEHHE YPOBHS MaJIOHOBOIO ajibJI€rH/ia U MOBbILIEHHE YCTOWYUBOCTH
JIHIT k oxucnenuio Ha 17 % OT MCXOAHOTO YPOBHS, YTO CBUAETEb-
CTBYET O BBIP@XX€HHOM AaHTHOKCHIAHTHOM AEHCTBHM KaTaJIHTHHA M
xuTonaHa (puc. 11).

21

20

MAanoHOBbLIN
anbgerua

194

18

17 1

16

B ;0 npuema [ nocne npuema

Puc. 11. Bnusanue npumeHenus cxemsl «Karanurua+Xutonanm»
Ha MEPEKHUCHOE OKHCIIEHHE KHPOB

YposeHb caxapa B kposu. [Tocnie npueMa kataauTiHa ¥ XUTONA-
Ha HabMIO/1ANIOCh CHHXKEHHE COIEP’KaHUA IToKo3bl Ha 19 % — 1o Hop-
MaJIbHBIX Mokasartesieit (puc. 12). B 1o ke Bpems nocne npuemMa He 6bi10
00Hapy»€eHO JOCTOBEPHLIX Pa3IMYHi CONepIKaHHs MOYEBOH KHCIIOTHI U
ceiopoTouHbiX epmentor ACT u AJIT, XoTa nocneaHHe nokasaTenu
MMENH TEHAEHLHIO K CHHXKEHHIO.
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ypoBeHb caxapa

B 10 npumerenns [ nocne npumexexus

Puc. 12. Biuanue npumenenns cxemsl « KATAJTMTUH+XHUTOJIAH»
Ha YPOBEHb Caxapa B KpPOBH

AuHamuka maccbl Tena u Guoxmmuyeckue nokasarenu
KPOBM B rpynnax ¢ CUHAPOMOM PE3UCTEeHTHOCTHU K WHCYNn-
HY 1 6e3 Hero. M3secTHO, 4TO OXHpPEHHE YBEMYMBACT PHCK PA3BHTHS
caxapHoro auabera I tuna. Dra popma anabera passusaercs B 3penom
BO3pacTe — KaK NPaBUIIO, y NMOAEH ¢ H3OLITOYHBIM BECOM, H XapaKTEpH3Yy-
€TCA TeM, YTO TKaHH OpraHu3ma cnabee pearupyior Ha rOPMOH MHCYIHH.
ITO MPOMCXOAHMT BCIE/ICTBHE TOTO, YTO B OpPraHu3me obpasyioTes ocobbie
GesikoBble BelecTBa (c-nenTuasl), GIOKMPYIOLME PELENTOPLI K HHCYIH-
Hy. [pu 3Toit popme caxapuoro auabera riOKo3a He B COCTOSHHH MpO-
HUKHYTb W3 KPOBH B TKaHH OPraHuU3Ma, MO3TOMY €€ ypOBEHb B KPOBH MO-
BBILIAETCS, 4 TKAHH HAXOASTCS HA «TOJI0AHOM nakike». YecTaHOBEHa NpsMas
CBsI3b MEMC/1Y PUCKOM pa3BHTHs Takoro guabera u oxupeHuem. B yactHo-
CTH, NPaKTH4ECKH BCE JIIOIHM, CTpajalolile caxapHbiM auaderom II Tuna,
MMEIOT H30BITOYHBIA BEC, @ y MHOTHX JIHLL C OXXHPeHHeM HabonaeTcs pe-
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3HCTEHTHOCTh K MHCY/IMHY M NOBBILIEHHBIH ypOBeHb caxapa kpoBu. Ta-
k1M 00pa3om, H30bITOUHBIH BEC MOXKHO CHMTATh COCTOSHHEM, NPe/LIeCTBY-
[OILUM 3260/1€BaHHMIO, HIH COCTOSHHEM MOTPAHUYHON NMAaTONOTHH B OTHO-
weHuH caxapHoro auabera Il tuna. [TodToMy ocobwiii uHTEpec
npeacTaBfsia nposepka d3hGeKTHBHOCTH Npenaparos B rpynmnax nauueH-
TOB C CHHAPOMOM HHCYJHHOPE3UCTEHTHOCTH U Ge3 Hero.

HecMmoTps Ha NpaKTHYeCKH OIMHAKOBYIO JMHAMUKY BECa B 3THX rpy-
nax, B MHCYJHHOPE3UCTEHTHOH Ipynne CHWXKEHHE XUPOBOH TkaHH Oblio
Gonee 3HauMTENLHBIM M HabnrOAanach TEHACHUMS K CHIKEHHIO obuwero
xonecTepHHa. B rpynne ¢ oTCyTCTBHEM PE3HCTEHTHOCTH K MHCYNHHY Ha-
Onronanock 10CTOBEPHOE CHHKEHHE OOLIEro X0NeCTEpHHa H XoecTepHHa
JIMMONPOTEHHOB HH3KOH MIOTHOCTH, YTO XOPOILO YKIA/AbIBAETCS B MHNO-
Te3y, NPEANONaraloulyo, 4T0 OCHOBHBIM MEXaHH3MOM JIMTONTHTHYECKOrO
¥ THIONMITHAEMHYECKOTO AeHCTBHSA KaTalHTHHA ABNSAETCS BbIBEJCHHE JIH-
MUJ0B W3 OpPraHu3Ma.

[Tpu 3TOM B yCNOBHAX CHHIKEHHOTO MOCTYIUIEHHS B OPraHu3M M-
IEBOrO JKUpa B rpyrine /JoAeHd ¢ HHCYTHHOPE3HCTEHTHOCTBIO CHHMKE-
HHE BECA HACTYMaeT, Mo-BUAHMOMY, B OCHOBHOM 3a CHYET MOGHIH3aLMH
KHUPOB M3 XHPOBOH TKaHH. A NPH OTCYTCTBHH HHCY/TMHOPE3UCTEHTHOC-
TH BEC CHHXKAeTCA, B MEPBYIO 04€pe/ib, 32 CYET PaCcXOJ0BaHHS Pe3epBOB
IIMKOTeHa MEYEHH H CKEJIETHOH MYCKY/aTyphl, 2 He U3-3a YCUJICHHS pac-
HIETUIeHHA KUpa. DTO OTpaXKaeTcs B AMHAMMKE JIMNHUIAHBIX NOKa3aTene
CBIBOPOTKH KPOBH.

Taxum o6pa3om, pe3ynsTaThl NPOBEAEHHBIX HCCeNOBaHHiA yGenu-
TebHO CBUAETENLCTBYIOT: npuMeHenue cxembl «KATAJIMTUH+XHUTO-
JIAH» He ToNbKO CHIKAeT Maccy Tesia GObHbIX, CTPaAAOLIMX OXKUPeHH-
€M, HO M OKa3bIBaeT HOPMAJIM3YIOLIEE BIMSHHE Ha JIMITHIHbIE MOKa3aTeH
U YPOBEHb Caxapa KPOBH, HE OKa3biBast NPH 3TOM NMOGOYHOro eHCTBHS Ha
opraiusM. Ha OCHOBaHMH 3THX JIaHHBIX MOXKHO YTBEP)KAaTh, YTO NMpHUMe-
Henue cxembl «KATAJIMTHH+XUTOJIAH» s¢dexTnBHO npu koppek-
LHH JKMPOBOro 0OMeHa M U1 CHIKEHHS BECa NPH OXKHUPEHHH, B TOM YKC-
7€ y NHL, CTPajarollHX CEepAeYHO-COCYAUCThIMH 3ab0oneBaHUAMHU H
caxapHbiM quaberom Il Tuma.
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APIroCJIACTUH
Koppekumns nabeitoyHOro seca
MyTEeM CHUXEHWS MOCTYINIEHNS] B OPraHn3m
N1IEerkOyCcBOSIeMbIX Yr/1I€BO40B

MexaHuameli Pa3BUTUA OXXKUpPEeHUNA

OcHOBHO# NPUYHHOH U MPOH3BOAAILNM (PAaKTOPOM OKHPEHHS ABISA-
€TCS HECOOTBETCTBHE KOJIMYECTBA H Ka4eCTBa NOTpeOIseMOi MUILM SHep-
FETHYECKHM 3aTpaTaM opraHu3ma. I71aBHbIM 00pa3oM 3TO OTHOCHTCSH K
noTpebIeHHIO IerkoyCBOsSEMbIX YIIeBOIOB (caxapa). JiurensHoe nos-
Jiep)KaHHe MOBbILIEHHOTO YPOBHs IIFOKO3bl B KPOBH B pe3yJibTaTe CHUCTe-
MaTH4€eCKOro nepeeiaHus NPUBOIMT K TOMY, YTO CHHWXKAETCS HYBCTBUTE/Ib-
HOCTb LIEHTPa HAaChIILIEHH K Caxapy, B pe3y/ibTare NporpeccHpyeT arneTHT,
H JUIA YI0BJIETBOPEHUS 1yBCTBA rojoza TpedytoTrcs Bee O0o/bliHe Kojirye-
cTBa NUIIHM. M3mensercs BeipaboTKa psjia rOpMOHOB, PEryJIMPYIOLLMX Yr-

- JIeBOAHBIH 0OMEH, TaKMX KaK MHCYJIMH, FOPMOH pocTa, MitoKarod. Ilpu
9TOM YPOBEHb HHCYJIHHA B KPOBH MOBBIILIAETCA, a YPOBEHb FTOPMOHA pOCTa
cHikaercd. [Ipouecc conpoBoxkaaeTcs HapyLIEHHEM YyBCTBHTEIbHOCTH
pa3MYHBIX TKAHEH OpPraHu3Ma K HHCYIHHY. Tak, B MbILUEHHOH TKaHH OHa
PE3KO CHHIKAETCH, a B KMPOBOH OCTAETCH BBLICOKOH, MO3TOMY [MIOKO3a
[71aBHBIM 06Pa30M NOCTYMAET HE B MbILILIbI, @ B )KUPOBYIO TKaHb, 1€ Mpe-
BpAIIACTCA B HKMP.
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Hackobko BaXHYIO pojib UTPAOT HapyLLEHHs YIeBOAHOTrO obMeHa
B PA3BUTHH OXXUPEHHS, ObLIO MPOJIEMOHCTPHPOBAHO B HCCIIEIOBAHMSX 110
NPUMEHEHHIO KaTaIMTHHA Y Ll co Il cTeneHblo OKUpeHHs — ¢ pe3nc-
TEHTHOCTBIO K HHCYTHHY U 6€3 TaKOBOH.

CHHIPOM PE3HCTEHTHOCTH K HHCY/IMHY — CHHW)KEHHS YYBCTBHUTE/Ib-
HOCTH TKaHEH OpraHu3Ma K 3TOMY FOpMOHY — Pa3sBHMBAETCS Y JIHLL C U3~
ObITOUHBIM BECOM U (aKTHYECKH ABSETCA COCTOAHHEM «IpeAboe3Hu»
B OTHOWIeHUH caxapHoro auabera II Tuna. OrpanuueHne NoOCTymaeHHs
KMPOB B OPraHM3M M aKTMBH3alMa OOMEHa BELIECTB ITyTeM MPUMEHEHHUs
KaTaJMTHHA MPUBOIKIIH K OZIMHAKOBOMY CHHIKEHHIO BECa B 3TUX rpymnnax
nauuenToB. OJIHAKO, B rpyMNIie C Pe3UCTEHTHOCTBIO K MHCYJIIHHY CHHKe-
HHE Beca MPOUCXOANIIO B OCHOBHOM 3a CYET YMEHbLIEHHs KUPOBOH TKa-
uu (1a 70 %) (puc. 13), a B rpynrie 6€3 pe3uCTEHTHOCTH — 3a CHET XKUPO-
Boit TkaHM (50 %) W BCEACTBHE CHWKEHHA Tollel maceel Tena* (50 %)
(puc.14).

[ xup H TOWAaR Macca Tena

Puc. 13. CTpykTypa CHIXKEHHSA Beca Y JIML C CHHIPOMOM
PE3UCTEHTHOCTH K MHCYIHHY

O »mp B TOLWAR MACCA TeNa

Puc. 14. CrpykTypa cHIKeHus Beca Y uil 6e3 cuHapoma
PEe3MCTEHTHOCTH K MHCYIHHY

'Tomax Macca Tela onpeaensiachk Kak pasHuiia Macchl Telia 1 abcomoTHoro cojiep-
HaAHHA }i(HpDBl‘.'rI TKaHH.

40



Hano ormeTuts, 4to CHWkeHMe Toluel Macchl Tena MPOHCXOAMT B
OCHOBHOM 32 CHET C)KMIaHHs 3a1acoB yrieBO/IOB (IMIMKOreHa) B MeYeHH U
MBILILAX, T. €. y kOIeH 6e3 Pe3MCTEHTHOCTH K MHCYJIHHY OTMEYAeTCs HOp-
MaJlbHas peakuUns Ha CHIKeHHE KaJIOPUHHOCTH IMeThI. DTa peakuus pas-
BHBAETCS MOTOMY, YTO OPraHM3M aKTHBHO CONPOTHRIISETCSA OrPaHHYEHH-
AM B JHETE W MBITAETCSH KOMIEHCHPOBATH 3TO BMEILIATE]bCTBO
H3MEHEHHAMH YITIEBOJHOTO OOMEHA H, 110 BOBMOXHOCTH, HE TPOTaTh M-
poBbi€ 3anacki [24]. OTciofa cetyeT BBIBOZ, YTO [Isl CKUTAHHA XKHPA Y
TaKHX Jitofied Heobxoumo Gosee JHTeNBHOE NPpUMeEHeHHe GHONOrHYec-
K aKTHBHOH 11006aBKkH K nue «Katanutupy.

Y noziei ¢ pe3sHCTEHTHOCTBIO K MHCYJTHHY KOMITEHCATOPHbIE BOIMOXK-
HOCTH OpraHM3Ma CHH)KEHBI, U €My NPUXOIUTCS CKMIaTh B MIEPBYIO OYe-
PEAb CBOM )KMPOBbIE 3arlackl, MO3TOMY YMEHbILEHHE BECa Tela POMCXO-
JMT 3a CYET JKHPOBOH TKaHH. .

[To-BHANMOMY, HMEHHO 3TO SBIEHHE JIEXKHT B OCHOBE HEOAMHAKOBO-
ro ISNCTBUS KaTaJMTHHA HA Pa3HbIX JIFOMIEH, H OT 3TOrO 3aBUCHT HEOHXO-
AUMas MPOAO/DKUTENBHOCTD Kypea npuema 100aBKH.

B 0 e Bpems, nociie Kkypca npuema KaTanMTHHA B 06eHX rpynmnax
Ha0JTI01aeMBIX POM30LILIa HOPMAJIU3ALIMA YPOBHS Caxapa KPOBH, 4TO rO-
BOPHT B LIE/IOM O 61aronpuaTHOM eHCTBHM A00aBKH HA YIIIEBOAHBIMN 06-
MEH.

Ilpu oxupeHyn H3MEHSETCS KUHETHKA KUPOB, MOCTYMAIOIIHX B OPra-
HH3M C nuiiei. [Ipu norpebnennu konuyecTBa MUK, HE COOTBETCTBYFO-
LUErO SHEPreTHYEeCKHM MOTPeOHOCTAM OpraHW3Ma, alMMeHTapHBIH (MH-
LEBOH) JKHMP HE PACLLEILIAETCA H He MICT Ha MOKPHITHE IHEPTeTHYECKUX
TpaT OpraHu3Ma, a OTK/IA/IbIBAETCS B BUJIE )KMPOBOW TKaHH, MOCKOJbKY
SHEepreTUYeCcKH Gojiee BBIFOAHBIM SBJIAETCS MCMOMB30BAHHE B KAYECTBE
«TOIIMBAY yIIeBOAOB. EC/iu B HOpME CKOPOCTD OTIOKEHHUS KMPOB B XKH-
POBYIO TKaHb paBHa CKOPOCTH M3BJIEYEHHS (MOOMIM3ALMM) UX M3 FTOrO
Aeno, U Ha NOKphITHE YHEPreTHYECKUX 3aTpaT OpraHu3Ma HCHoJIb3yeTcs
[IaBHBIM 00pa3oM MOGHIM30BAHHbII XKD, TO MPU OKHUPEHUH MOOHIHU3A-
UM JKHpa U3 MOIKOKHOH KJIETYATKH MIIET HAMHOTO ME/UIEHHEE B pe3yiib-
Tare YrHETEHUs aKTMBHOCTH (JEPMEHTOB, OCYIIECTBISIOWHX 3TOT MPO-
uecc. [NapajiokcainbHo, HO NPH ITOM yrHeTaIOTCS U hepMEHTBI, OTBEYAIOLIME 3a
OT/I0KEHHE JKUPOB B KHPOBBIE JIENO, XOTA W B MeHblIeH cTeneHy. B ue-
JIOM MOXHO CKa3aTh, 4TO OOMEH BELIECTB B )KHPOBOH TKAHH MPH OKHUpE-
HHH MJIET 3HAYUTE/ILHO ME/IJIEHHEE, YeM B HOPME, U CTENEHb 9TOr0 3aMe/1-
JIEHUA NPONOPUHOHANbHA CTENEHU OXKMPEHHA W BO3PACTY KHPOBBIX
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OTJIOXKEHHIA, T. €. W3BJIeUb J)KUPbl U3 )KHUPOBOH TKAHHU TEM CIIOXKHEE, HEM
Honee cTapbIMHU ABJAIOTCS KUPOBBIE OTIOKEHUSA U HeM Oonblie BEJIHYH-
Ha U30BITOUHOTO BECa.

Bcie/IcTBHE PEryIspHOTO MepeelaHns OpraH13M Kak Obl «3aTOBapH-
BaeTCs» MUILEBLIMH YIVIEBOJAMM M JKHPaMH, MPH 3TOM BO3pacTaeT Ha-
rpy3Ka Ha nedeHb, KOTOpOH NPUXOAMTCA GONblIEe KOTMYECTBO MUIIEBLIX
KMPOB M caxapa nepepabarbiBaTh B JIMIONPOTEHHbI HU3KOH TIOTHOCTH,
cofiepKalIye B-X0NeCTepHH, JIETKO OTKIIA/IbIBAIOLIMHACA B CTEHKAX COCY-
noB. Hakorutenue ¥ u30bITOYHbIH CUHTE3 )KMPOB MPUBOAAT TAKXKE K 3a-
JIepKKe HATPHs M BOJIbI B OPraHU3Me, YTO HeONaronpHusTHO CKa3bIBACTCA
B LIE/IOM Ha BOJIHO-COJIEBOM OOMEHE.

Takum 06pa3’oM, 3aMbIKaeTCs MIOPOUHBIH KPYT, B KOTOPbIH BOBIEKa-
eTcsi JaKTHHECKH BECh OPraHH3M, M CO31aIOTCs ONIaronpHaTHbIE yCI0BUA
U151 BOSHUKHOBEHMS LIEJIOTO CrieKTpa 3aboneBaHuit — TaKHX, KaK aTrepoc-
KI1epo3, caxapHbiii 1uaber, runepronuyeckas Gonesns. Bospacrae u puck
pa3BMTHsI OHKOJIOTHYECKHX 3a00/IeBaHHH.

OcHOBHbIEe NoaAxoAbl K JIe4eHNI0 OXXUpeHus

OueTtoTtepanus.

JIo HACTOALIEr0 BPEMEHH OCHOBHBLIM METO/IOM JICYEHHS OXKHUPEHHUS
apisnack auetotepanus. Haubosee onpasianHa ¢ TOUKH 3peHUs (u3Ho-
JIOTHH OpraHU3Ma COAIaHCHPOBAHHAA THTIOKATIOPHHHAS IMETA C BEICOKUM
conepsanueM Geska, OrpaHHYEHHEM KOTHYECTBA JIErKOYCBOSEMBIX yrile-
BOJIOB (Caxap) ¥ 3aMeHOM HX PaCTHTE/ILHON KJIETYATKOH, a TaKKe OrpaHu-
YEeHHEM KHPOB M 3aMEHOMH XKWBOTHBIX JKHPOB pacTuTebHBIMH. Kpome
TOTO, TAKAS /IUETA MPELyCMATPHBAET OTKA3 OT MPAHOCTEH, CONEHOCTEH,
KOTTYEHOCTEH, CNIOCOOCTBYIOILMX MOBBIIIEHHIO aMNeTHTa, a TAKXKE OT CITHP-
THOTO. JlHeToTeparks — 3T0 BHICOKOIPHEKTHBHBIH METO/I CHIDKEHHUS BeCa
B YCJIOBHAX CTALIMOHAPA, HO OHA OYEHb PEJIKO PUBOIMT K YCTIEXy B amOy-
JIATOPHBIX YCIOBHSAX, MOCKOJIbKY OY€Hb MAJIO NALIMEHTOB B COCTOSHHH €€
cobmnozars.

MepauKaMeHTO3Hble MeTobl.

CHWKeHHE Beca MEIMKAMEHTO3HbIMH METO/IaMH ABAFETCS BCTIOMO-
raTe/ibHBIM, TOCKOIBKY MX AVTHTENbHOE IPUMEHEHHE HEI0MYCTHMO B CBA3H
¢ HeGnaronpusTHLIMA MOGOYHBIMH 3 deKTaMu, ONACHBIMH I 3/10PO-
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Bbs. Tak, 11 CHHXKEHHUS anmneTuTa NPUMEHAIOTCS aMeTaMUH M ero npo-
M3BO/IHbIE — BELLECTBA ICUXOTPOIHOTO JIEHCTBHS, HA3HAYAEMbIE TOJILKO
B YCJIOBHMAX cTauuoHapa. Jlns ctumynsudu oOMeHa BEeLeCTB MpHMEeHs-
IOTCS FOPMOHAJIbHbLIE MPEnapaTbl — rOPMOHBI LLIMTOBHAHOM JKejle3bl W
ropmoH pocta. K ropMoHanbHON Tepanuu NpeabsABAsIOTCA Te Ke Tpe-
GoBaHMA, 4TO H K HA3HAYEHUIO MCHXOTPOIHBIX MPENapaToB.

Buonoruyecku akTuBHble f0GaBKU K NULLe.

B HacTos1iee Bpems npuMeHseTcs psa GHOMOTHYECKH aKTHBHBIX 110-
GaBoK K nuile, BO3AEHCTBYIOLIMX TABHBIM 06Pa3oM Ha MpOLECCH Mo-
CTYIJIEHHs KHPOB C MHILUEH, YTyulIalomuX NepucTanbTHKY KHIIEYHHUKA,
HOPMAaJIM3YIOLMX BOJAHO-coNeBoil obmeH. B kauecTBe copOeHTOB kupa
MPUMEHSIOT MHULLEBbIE BOJOKHA — OTPYOH, pacTUTENbHbIE CITU3H, NEKTH-
HbI, MUKPOKPHCTAJTHYECKYIO LEJUTION03Y. DTH KOMIIOHEHTBI CBA3BIBAOT
YKMPBI H NIPENATCTBYIOT UX BCACHIBAHHUIO B KHIIIEYHUKE.

VYnydlueHue nepucTaJbTHKH KHIIEYHHKA JOCTHraeTcs MyTeM MpH-
MEHEHHs TEX JKE MMUILEBLIX BOJIOKOH U KOMIOHEHTOB, 00Jafialouux cria-
GuTenbHBIM neHCTBHEM.

Hopmanusaums BoiHO-coieBoro oOMeHa A0CTHIaeTCsi IPUMEHEHH-
€M MOYETOHHBIX CPE/CTB.

B 6uonoruyeckn aktuBHOM qo6aBke K nuuie «Karanurun» peanu-
30BaHa M MOATBEPX/EHA UCCIEJOBAHUAMHM HECKOJIBKO MHas KOHLEMLHMs
BO3/IEHCTBHA Ha )KUpOBOH 0OMeH. OHa npetycMaTpuBaeTt O/10Kaay nocTyr-
JIEHHS )KMpa C MUILEH MyTeM NpMMeHeHHs copOeHTa XHTO3aHa ¥ Harpas-
JIEHHOE BO3/IeHCTBHE Ha OOMEH Xo/lecTepHHa U yayqiueHue GpyHKuumi me-
ueHH. BoiBe/ieHue XonecTeprHa 3 OpraHu3Ma NPUBOAMT K TOMY, YTO XKHPbI
Jyylle CHKMIaloTCs OPraHu3MoM, rpHueM 6osiee HHTEHCHBHO MCIMONb3Y-
IOTCS JKMPBI, HaxXoAsLIMecs B )kupoBOi TkaHH. Kpome Toro, aTum goctu-
raercs npodunakTuka 3aboneBaHHH, COMYTCTBYIOLINX OKUPEHHIO H, KaK
MOKAa3aJId NOC/eIHHE HCCIIEI0BAHHS, HOPMAJTH3YeTCs YITIeBOAHbIH 0OMeH.
[lo-BUAMMOMY, CHHXKEHHE caxapa B KPOBH Y JIIO[EH C OXKMPEHHEM TPOHC-
XOJIUT B PE3YJ/IbTaTe CHWKEHHS YPOBHS THIMONPOTEMHOB HU3KOH I10THOC-
TH, KOTOpbI€ OJIOKMPYIOT NMOCTYTUIEHHE IIFOKO3bl U3 KPOBH B TKAHH Opra-
HU3Ma.

Kak BuHO U3 NpUBEIEHHOTO aHATU3a, TPUMEHAEMbIe Ha CErOAHALL-
HUH J1eHb OHOIOrHYECKH aKTHBHBIE 100aBKH K MHLLE MPAMO BO3AEHCTBY-
0T TOJILKO Ha KMPOBOH OOMEH M, B JTy4llEM cyyae, JIHIIb OrPaHHYEHHO
— Ha yrneBojHbli. Kpome Toro, npakruyecku Hesb3sg Ha3BaTh U (papma-
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KOJIOTHUYECKHE Ipernaparbl Takoro JeUCTBUS, MOITOMY ocofoe 3HayeHue
MpH JICHEHHUH OXKHPEHHA MMEET OrpaHHYeHHE NMOCTYIJICHHSA B OpraHusm
JIETKOYCBOsIEMbBIX YIJIEBO/I0B.

CaxapHbiii guaber
KaKk HapylueHue yrneBoAHoro obmexa

CaxapHblii quaber sBisercs 3ab0neBaHUEM, B OCHOBE KOTOPOTO Jie-
HHT aOCOMIOTHAS WIIM OTHOCHTENbHAS HEAOCTATOYHOCTh HHCYJIHHA.

COOTBETCTBEHHO, 60/1€3Hb MOAPA3AENAIOT Ha fBe Gopmbl —anaber
I u Il TMna.

Caxapusiii ruaber I THNA yale pa3sBUBAETCs B MOJIOZIOM BO3pacTe
npH aGCOMIOTHOM HELOCTATKE B OpraHW3Me HHCY/IMHA — FOPMOHA, OTBe-
YAIOIIETO 33 YCBOEHHE ITTFOKO3bl OPraHW3MOM — BCJICACTBHE CHHKEHHS
ero BeIpabOTKM KJIETKAMH TMODKETYI0uHOH Keniesbl. [Tpi 5TOM B KpoBH
yBeMUMBaETCA COMAEPXKAaHHE MIIOKO3bI, TAK Kak OHA HE MPOHMKAET B TKa-
HH, ¥ OPTaHM3M HCTIBITHIBAET YITIEBOHOE rosiofatue. [ToCKonbKy FoKo-
3a ABJAETCS OCHOBHBIM MCTOYHMKOM BBIPAGOTKH SHEPrvM B OpPraHu3Me,
TO NP CHUXKEHHH €€ YCBOEHHS HapyIIAIOTCS NPAKTHYECKH BCE BU/bI 06-
MeHa BeliiecTs (6eKOBbIH, )KMPOBOH, MUHEPAITbHBII1, BOZHBIH U T. 1.). OTO
TIPOMCXO/IUT BCJIEICTBHE TOTO, YTO SHEPrus OpraHusMy TpeOyeTcs s
YCBOEHHSI MOCTYMAIOMIMX B OPraHu3M O€JikoB, XXHPOB, BATAMMHOB, MHHE-
PATbHBIX BELIECTB M BOJIbI, @ TAKKE JU15l CHHTE3a COOCTBEHHBIX MOJIEKYIL.
OpraHM3M CTPEMHTCS BOCTIONHHTb HEIOCTATOK SHEPril yCHIIEHHBIM pac-
LETUIEHHEM XKHUPOB, KOTOPbIE B 3THUX YCJIOBUAX «CTOPAlOT» HE MOIHOC-
THIO, YTO TPUBOIMT K HAKOTUIEHHIO TOKCHUYHBIX MPOLYKTOB HEMOJIHOIO
paciienienus sxupos. Takum 06pa3oM, GHOXHMHYECKHE H3MEHEHHS NPH
caxapHoM auabeTe CKIabIBAIOTCS W3 HApYUIEHHs SHEpreTHyeckoro ba-
JIaHCa OPraHM3Ma U OTpaB/IeHHs COOCTBEHHBIMU MPOYKTaMH HEMOIHOrO
paclueIUIeHHs NUTATe/bHBIX BELEeCTB.

OCHOBHBIE METO/IbI JIEHEHHs caxapHoro auabera | Tuna — BBene-
HHe GONBHBIM MHCYIMHA M Ha3HAYeHHE CTIELMalibHOM AHETbI, foraroi
fe/lkoM ¥ BUTAMHHAMM. YCIEUIHOCTD JICHEHHUS OLIEHUBACTCA 110 YPOBHIO
caxapa KpOBH, H B COOTBETCTBHH C ITHM TOKA3aTeseM NMOAOHPAOTCS 103bI
uHcynuHa. OBliee KOJIMYECTBO YITIeBOOB B AueTe OOMbHBIX CaXxapHbiM
MaBeTOM COOTBETCTBYET DU3MOIOTHUYECKOH NOTPEOHOCTH OpraHu3Ma B
[II0KO3€, HO TIPY 3TOM OrPaHHYMBAETCS KOIMHYECTBO JIETKOYCBOAEMBIX
YIJIEBOZIOB (CaXapa) NP yBETHUEHHH 0/1H ME/UIEHHO YCBOSEMBIX (Kpax-
Mana, miMKoreHa, natoku). Bee 3o nenaercs s TOro, 4Todbl HCKIIO-
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YMTb pe3kue KonebaHus ypoBHA caxapa B KPOBH, KOTOPbIE MPOHCXOMIST
MpH NOTPEOAEHHH B MHILLY JIETKOYCBOSEMBIX YITIEBOAOB. YTO6bI caenars
bonee koMOPTHBIM Takoe OrpaHUYEHHE CaXapa B TUTAHUM GONBHBIX Ca-
XapHbIM IHa0ETOM, B IMETHYECKHX NMPOYKTaX Caxap YacTHYHO HITH TOJI-
HOCTbIO 3aMEHSAETCA APYTMMH BELECTBAMH, HMEIOIIUMHU CAKHii BKYC.

Crenyer Taioke OTMETHTS, 4TO NOC/IE HHBEKIIMH MpenapaTa MHCYH-
Ha MOXET HACTYIHUTb PE3KOE CHIKEHHE YPOBHA ITIOKO3bI B KPOBH C pas-
BHTHEM COCTOAHMSA 2uno2nuxemuy. BriBeileHHe U3 TAKOrO COCTOAHMSA 3aK-
JIFOYaeTcs BO BBEJCHMM B OPraHH3M caxapa. 3aMEHHTEJIM caxapa Takoi
aKTHBHOCTBIO He o6NajaroT.

Caxapubiii anaGer I1 Tuna passupaercs o6bIYHO B BO3pacTe cTap-
we 40 ieT ¥ XapaKTepH3yeTcs HOPMATBHBIM HITH A€ CIIerka MOBbILIeH-
HBIM YPOBHEM MHCYyIHHa B KpoBH. [Ipu 3TOM THne caxaphoro auaGera
CHHJKAETCH YyBCTBHTE/IbHOCT TKaHEW OPraHM3Ma K HHCYIHHY (OTHOCH-
Te/IbHAs HEJ0CTATOYHOCTh MHCYJIMHA), YTO TAKOKe COMPOBOXKAAETCS MO-
BBILICHHEM YPOBHS Caxapa B KPOBH. ITOT THN AnabeTa 4alle BO3HUKAeT y
JHL C H3GBITOYHBIM BECOM M M3GBITOUHBIM NOTpebneHrem caxapa. Mexa-
HU3M Pa3BHTHS WHCYJIMHOPE3HCTEHTHOCTH MPH OXKHPEHMH GBI OnHcaH
BBILIIE, X MOXHO CKa3aTh, YTO OXKHPEHHE C PEIUCTEHTHOCTBIO K MHCYITHHY
OTIHYaeTCs OT caxapHoro Auabera Il THMa ToNbKO TEM, YTO B EpBOM CITy-
'iae Moc/ie NpHeMa caxapa ypoBEHb IIIFOKO3bI KPOBH MEJIJIEHHO, HO BCe-
TaKH BO3BPAIAETCsA K HOPME, a NpU caxapHoM auabere I Tuna ocraercs
CTabHIILHO NOBBILIEHHBIM. [T03TOMY OrpaHHYeHHe yIIeBONOB MpH caxap-
HoM nuabete I Tuna siBnserca Gosee BaXKHBIM 7EMEHTOM JHeToTepa-
TUH, YeM NpH caxapHom auabere I Tuna.

B uenom MOXHO CKa3saTh, YTO orpaHuYeHHe NOTpe6IeHNs erkoyc-
BOSIEMbIX YIJIEBOZIOB ONPABaHHO MpH M060M THIe caxapHoro quabera,
XOTs H mpecneyer pasubie Leau. [Ipumenenue samennTeneii caxapa, He
BJIMAS Ha BbIPabOTKY MHCY/IHHA, CYIIECTBEHHO obseryaer s 60MbHbIX
nabeToM BBITIOIHEHHE ITOrO TPeGOBAHMA, U JIeNaeT OTKA3 OT Caxapa NcH-
XOJI0rH4ecKH HaMHoro Gonee kKoMpOpTHBIM.

Moaxoawb! K orpaHuyeHnio
NULLEeBLIX YrNnesonos

OrpaHnyeHH e JIErkoycBOSEMbIX YITIeBOOB (caxapa) ABIAETCS Henpo-
cTo# npobiemoit. B 1MeTo10ruu 0XKMpeHUs peKOMEH/YETCS 3aMEeHSITh ca-
Xap ¥ KOHAUTEPCKHE u3/1e/ns noTpebienrneM GObILErO KOIUYECTBA 0BO-
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el 1 QPYKTOB, KOTOPBIE COACPIKAT, C OAHOMH CTOPOHBI, MEJUIEHHO YCBOS-
€MbIE YIJIEBO/bL, A C APYrO¥H — pacTUTENbHbIE UILEBbIE BOTOKHA, U KOM-
NEHCHPYIOT YMEHbILICHHE OOLIEro KOSWYECTBA LM IPH THNOKANIOPHIi-
Ho# auete. Ilpobrema cocTOMT B TOM, 4TO npH noTpeGieHHH Takux
YTI€BOIOB HYBCTBO HACBILUEHUSA HACTYNAET MEUIEHHO, H JIKOH HA TAKOM
AHETE UCTIBITBIBAIOT MOCTOSHHOE YYBCTBO rOI0/1a. ITO MPOMCXOHUT MOTO-
My, 4TO YyBCTBO HACBILIEHHS 3aBUCHT OT YPOBHS caxapa B KPOBH, U €C/li
OrpaHM4HMBaTh NOTPeOIEHHE caxapa ¢ NHLIeH, TO 3TO CyOLEKTHBHO OLLy-
maercs Kak rojoA. Ilpu usbeirounoM Bece 3To nposBaseTcs 0COBEHHO
APKO, NOCKOJIBKY Y TAKUX JIIO/IEH HCXOIHO MOBBIILEH aNNeTHT ¥ CHUKEHA
YyBCTBHUTE/IbHOCTh LICHTPA HACBIILEHHS B NOJIOBHOM MO3Te K IJIIOKO3E,
Jlerko nOHATL, 4TO 6€3 BO3NCHCTBHA Ha UEHTP HACBILIEHUS TPYAHO HO-
OuThCs cOOMONEHNS HU3KOKANOPHIHON AMeThI, NO3TOMY OIAHHUM H3
CPEACTB, 00MeryalommMx CTpafaHust NOeH ¢ U3GLITOYHBIM BECOM, SBIIS-
€TCA MCNOJIb30BAHHE B [METE 3aMeHUTeNeH caxapa, OTHOCAILMXCH He K
(papmakoOrMuecKuM rpenaparam, a K NHIIEBbIM A06aBKaM.

B HacTosiiee Bpems 3TOT NOAXOA MIMPOKO MCTIONB3YETCS B IIPOM3-
BO/ICTBE HH3KOKAJIOPUHHBIX H AHETHYECKHX MPOAYKTOB MHUTaHHS W Ha-
nuTkoB. Kak npaBuio, 3aMeHHTeNH caxapa ABAAIOTCA Goiee ClaAKuMu
BELIECTBAMHM, YeM Caxap, UCTOMB3YIOTCS B MEHBIIMX KOJWYECTBAX M HE
TIPMBHOCAT B MHILY JIOTIONHHTE/bHBIX Kanopuii. F3BecTHa uenas rpynna
TaKHX COC/IMHEHHH, Hauboee JaBHO MCTIONB3YEMBIM H3 KOTOPBIX ABIISET-
cs caxapuH. CaxapuH cnaule caxapa, HO €ro cl1agocTh He BIOIHE COOT-
BETCTBYET caxapy BC/IC/ICTBHE HATMYMSA METAJUTHYECKOTO npuBkyca. Kpo-
M€ TOro, B JIMTepaType HMEKTCA HEKOTOpPHIE [JaHHBIE O TOM, YTO
MPEBbILUICHHE PEKOMEH0BAaHHBIX JO3HPOBOK HE BIOJNHE 6€30MacHo A
3[0POBbS. ITO CTUMY/IHPOBA/IO NOKCK APYTHX 3aMeHHTENel caxapa, Ko-
Topble He 06nafamy 66l TakUMH OGOYHBIME ShdeKTamHu.

CoBpemMeHHbie caxapo3amMmeHuTenm

B nimiieBoM Ipou3BoICTBe /U1 NIPUAaHKS NPOLYKTaM C/AJKOTO BKyca
HCIO/B3YIOT, MOMHMO caxapa, pas/IHuHbie CaXapo3aMeHUTENH: TITHOKO30-
(pyKTO3HBIE CHPOMLL, PPYKTO3Y, COPOUT, KCHITUT, MASETHT K APYTHE 110-
JIMCIMPTEL, a TAKXKe WHTEHCHBHBIE MOJICIACTHTENH. 3aMeHUTENH caxapa
MOTYT OBITh TAKHMH K€ CIAKMMH, KaK caxap, WK OTIIHYaThCA OT HEro
1O CNafoCTH; IJif HHTEHCHBHBIX MMOACAACTUTENEH 3TO OTJIMYHE 0CTUra-
€T HEeCKONbKUX coTeH pa3 [19]. Bnarogaps orcyTcTBMIO MMIOKO3HOrO
(parmenTa, MHTEHCHBHBIE TIOACACTATE M MOTYT HCNIONB30BAThCs B NPO-
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M3BOJICTBE MPOAYKTOB Ul 6onbHBIX caxapHbiM auaberom. bosnee Toro,
MCIJTIOYMTENBHO BbICOKHMI ko3 duumenT cnanoctu (Ken) nossosnser npo-
U3BOIMTB C KX NOMOLIBIO HEJIOPOIHE HU3KOKAJIOPHHHBIE JHETHYECKUE MPOo-
JYKTbl, MOJTHOCTBIO HIIH YaCTHYHO JIHIIEHHBIE IErKOYCBOSEMbIX YI/IEBO-
JIOB.

ACCOPTHMEHT MPOIXYKTOB C IMOACIACTHTENSAMH MOCTOSHHO Pacliu-
pseTcs, a uX norpebnenue Bo Bcem Mupe pacter. Hanpumep, no JaHHbIM
xyprana «Food Manufacture», norpe6nenne nogcnacrureneii B Benu-
kobpuTanuu ¢ 1988-ro no 1996-ii rox yeenuumnoce Ha 51 %. [Toacnactu-
TENH UCTIONB3YIOT B CBOMX MPOAYKTaX TaKHe W3BECTHbIE KOMITAHWH, Kak
Pepsico, Coca-Cola, Valio, Cadbury. OcHOBHBIMH MPOW3BOAUTEIAMH MO/

CJIaCTHTENEH M NOTPEOUTENAMH HU3KOKATIOPHUHMHBIX MPOLYKTOB SBJISIOTCS
CHIA u Anonus.

NMpuMeHeHue MHTEeHCUBHbIX
noacnacTurenemn

HnrencusHble noacnactureny (tabn. 1) npuMeHsIOTCs B MPOH3BOA-
CTBE MOJIOYHBIX POAYKTOB (HOrypTOB, MOPOXKEHOI'0, TBOPOTa M T. I1.), XJ1€-
600yn0YHBIX H3IeNuH, NeYEHbS, )KeBaTeIbHON Pe3MHKH, MailOHe30B, KeT-
4yIOB, COYCOB, HAalIUTKOB, IIPH KOHCEPBUPOBAHHU (PYKTOB H OBOLUEH, —
Be3/e, rae MoKeT ObITh MCTIONb30BaH caxap [21].

Tabnuua 1. HHAMBAIYyanbHble MHTEHCHBHBIE MOACIACTHTENH
W MX CBOMCTBa

Hunexce Hanmenosanue | Koapuument | Pacteopumocts [Onmumanessie | Jlonyctimoe
cnanocTH B BOJE MpH IHAYEHHA CyTO4HOE
(Ken) 20° r/n pH nocTyieHue,
Mr/Kr Beca Tena
E950 | Auecynstham kanna 200 270 3-7 15
(Cyuerr)
E951 | Acnapram (Canekra, 200 >10 3-5 40
HyTpacenrt)
E952 | Lluknamare 30 200 35-8.0 11
E954 | Caxapuu 500 660 3390 5
uero Na-con B ]
tst)js Cykpanosa 600 120 3-7 15" |

" B IICPECUETE HA LMKIAMOBY IO KHCAOTY
B MIEpecHeTe Ha CaXapHH
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WUHTeHCHBHbIE MOACIACTUTENM ObIBAIOT HHAMBUIYANbHBIMU U CMe-
ceBbIMU. Cpein uHOUSUOYAIbHBIX PA3IMHAIOT MOACTACTHTENH «CTapOro»
1 «HOBOTO» NoKosieHwii. [TepBble (LMKIaMaThl ¥ caxapuH) ubo He obna-
JAIOT JOCTATOYHOMN CTENEHBIO CIIA0CTH, JIMOO0 HE BbIACPIKHBAIOT KOHKY-
PEHLIMH C KHOBBIMMY (aliecy/bham Kaius, acnapTam, CyKpanosa) 1o BKy-
COBBIM Ka4ecTBaM, K TOMY K€ B PAJE CTPaH MOJCIACTHUTEIH «CTaporo»
MOKOJIEHMS MOJTHOCTBIO MM YaCTHYHO 3aMpelleHbl, TaK Kak MHEHHs crie-
LMaTUCTOB 00 UX Oe3BPEIHOCTH PACXOAATCH.

Cmecesbie NPeACTaBAAIOT cOGOH CMECH HHAMBHAYAIbHBIX MOZCAC-
tutenei. ITpu cMeleHHH BO3MOXKHO MPOSBICHHE CHHEPreTHIECKOro ah-
bexra.

«KauecTBEHHBIHY CHHEPTH3M 3aKJIIOYAETCA B YTyYLICHHH BKYyCa Mpy
MCTIO/Tb30BAHNH HECKOIBKHX TO/ICacTUTeNeH BMecTo oaHoro. Harpumep,
cnafocTh auecynbdama Kanus YyBCTBYeTCS MTHOBEHHO, HO HEJ0/ro, a
CJIaZI0CTh acriapTaMa MPOSBIIAETCA He CPa3y, HO IEPXKUTCA MPOAOJDKHTE b=
HOE BPEM#; MEHss COOTHOIIEHHE ODOHX BEIIECTB B CMECH, BKYC €€ MOX-
HO B HauOoNbLIEH cTeneHu NpUOIU3UTE K BKyCY caxapa.

«KonuvecTBeHHBIH» CHHEPri3M — 3TO B3aMMHOE YCHIIEHHE CJlaJl0-
cTH pasnuuHbIX nofcnactutenei. Hanpumep, 320 Mr cMecu paBHBIX Hac-
Teil acapTama u auecy/ibpama Kanus 061a1aioT TOH e Caf0CThIO, HTO
1 500 MI KaXI0T0 U3 ITHX MOACIACTHTEEH B OTACIBHOCTH.

[IpuMeHATh WHAMBHIYAbHbIE HHTEHCHBHBIC MOACIACTHTENH H HX
CMECH PEKOMEH/yeTCsl B BH/I€ BOAHBIX pacTBOPOB. Bce noacnacrurenu
XOpOLIO PaCTBOPUMBI B BOJE.

ITpu KCTIONB30BaHUH KOHKPETHOTO MOACIACTHTE IS HeobXoMMo yuu-
THIBaTh ClEAYyIOLIEE:

* Kk02(PULMEHTHI CIAA0CTH, YKa3aHHbIE B Tabnuue 1 (cM.), ABNAIOTCS
OPHEHTHPOBOYHBIMH, H B 3aBUCHMOCTH OT (U3MKO-XMMHYECKHX
CBOMCTB KOHKPETHOTO MPOAYKTa M KHCIOTHOCTH CPEAbl MOTYT Me-
HATBCS;

+ anecyibham Kanus o4eHb OBICTPO PacTBOPAETCA B BOAE, MO3TOMY
OH PeKOMEH/LyeTCs [UIsl IPUTOTOBJIEHHS CYXHX HAalMTKOB, 1€CEPTOB
MT. L}

+ CTAGWIBHOCTH BHOCHMOTO B IPOIYKT MOAC/IACTHTESSA 3aBUCHT OT (H-
3UKO-XHMHYECKHX CBOHCTB MPOLYKTa, MPeX/e BCEro 0T ero KMeIoT-
noctH (cm. Bennuuubl pH B Tabn. 1);

*+ yeM HIDKE TEMIepaTypa XpaHeHHs MPOYKTa, TEM J0/bIIE HE H3Me-
HSETCS ero CaaocTh.
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Dusnonornyeckas 6e30nacHOCTL
M caHuTapHbie TpeboBaHus

Peweruem coBmecTHOro 3acenanns KoMHCCHHU 110 KaHLEPOreHHBIM
(akropam ['occananuananzopa PO u [pobnemHoit kKoMuccHH «Hayunbie
OCHOBBI rHrueHbl nutanus» PAMH B Poccun paspeluens! B kauectse nu-
LIEBBIX A106aBOK CIEYOLIME HHTEHCHBHBIE MOACIACTHTEH:

* acnapram;

* auecynbdham Kaaus;

* CyKpaso3sa;

* caxapuH u ero Na-conb;

* UMKJIaMaT HaTpus;

* PAA NpenapaTos, H3rOTOBJIEHHBIX HA HX OCHOBE.

Duznonoruyeckas 6e30nacHOCTb nojcaacTuTeneii ry6oko U Bee-
CTOPOHHE MCC/Ie/IOBANIACh B Pa3/IMYHbIX HAy4HBIX LIEHTPaX MHpa. Beiso-
Abl, K KOTOPBIM MPHLILTH HCCIIEA0BATENH, KPATKO MOXHO C(opMysupo-
BaTh TaK:

* HH OJIMH U3 NOJC/IACTHTENIEH HE BbI3bIBAET KapHeca;

* LMK/IaMaTbl He PEKOMEH/YETCs MPUMEHSTh B IUTaHUM JeTel u Ge-
PEMEHHBIX XKEHLUHH, TOTOMY YTO YacTh UX METabOIMTOB crocobHa
NpeBpaliaThCs B TOKCHYHBIE W KAHLIEPOTE€HHbIE BEIECTBA;

* BO3/E/iCTBHE CaxapMHa Ha OPraHWU3M 4esloBeKa TpeOyeT ero aaib-
HEHLIEro U3y4eHHs, H ero eXeJHEBHBIH PHEM He PEeKOMEH/YeTCs;

* acrnapram NpoTHBOINOKa3aH 60/1bHBIM HEHUIKETOHYpHEH ' ;

* Y ApYTHUX MOACNACTHTENEH OTMEHAIOT OTCYTCTBHE MyTareHHbIX M KaH
LIEPOreHHbIX CBOMCTB.

Tokeukonornyeckumu ueesegoBanusaMu KoMHTETa 110 MULIEBBIM 10-
GaBkam yCTaHOBJIEHO IOMYCTHMOE CYTOYHOE MOCTYIIIEHHE [OJIC/IACTHTE-
7l B OpraHu3Mm yejsioBeka (cm. Tabn. 1).

Cpok# roHOCTH CyXHX MOACAacTUTENEH B COOTBETCTBHH C Tpebo-
BaHuAMH [occanannanansopa PO — 5 u Gonee net. Boaubie pacTeopbl
TOJCNACTUTENEH PEKOMEHIYETCS MCIONb30BaTh B TEYEHHE roja, a BOJ-
HbIH pacTBOp acrnaprama — B TeueHHe 3—4 Mec M0C/e MPHIOTOBIEHHUS
[20]. Ilpn anuTenbHOM XpaHeHHH, OCOBEHHO B PACTBOpAX, MOAC/IACTHTE-

" DeHUKETOHYPHS -~ HACAE/ICTBEHHOE 3a00ICBAHME, CBA3AHHOE C HapylICHHEM BbI-
paboTkH U YCBOCHHS (heHMANIANNHA OPraHH3MOM. [IHArHOCTUPYETCH MIPH POKIACHHH.
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M, KaK MPABHJIO, PA3/IaraloTes Ha COCTaBfIoLMe, Oe3BpeHbIe ANd He-
noseka, HO Hecnaakue. [1oaToMy M0 UCTEUEHHH CPOKa FOJHOCTH MX A0-
3MPOBKY CIIE/lYeT yBEJIMYHBATE.

MNpumeHeHne 3ameHuTenen
caxapa nonesHo u 6esonacHo

3aMeHUTE M caxapa OTHOCATCS K MuieBbiM fo6askaMm. [Tockombky
nuieBbie 106aBKM NpeHa3HauYeHbl /IS IPUMEHEHHS B COCTaBE MPOAYK-
TOB MMTAHKS U UX CYTOUYHbIE KOTMYECTBA MOCTYTUICHHS B OPraHU3M 4eso-
Beka KOHTPOJMPOBATH OYEHb CIOKHO (JU1S 3TOro MPULLTOCH ObI KOHTPO-
JIMPOBATh KOJIMYECTBO CHEAAEMBIX MPOAYKTOB, COAEPXNALUUX TaKue
nobasku), To TpeGoBaHUsA K MX 0€30MaCHOCTH HAMHOIO CTPOXE, HeM K
BGHONOrMYeCK! AKTHBHBIM 100aBKaM K MHLIE H JICKAPCTBEHHbIM Npemnapa-
Tam.

TMepen TeM, Kak ObITh IOTYIIEHHBIMH K IPHMEHEHHIO B COCTABE MU~
LLIEBBIX MPOLYKTOB, MUIIEBbIE J00aBKH NPOXOAT CaMbie TIIATE/bHbIC HC-
C/1e10BaHMS B BETyLIMX HCCIEA0BATENBCKHUX LIEHTPAX MO/l KOHTPOJIEM Ha-
LHOHANBHBIX W MEXAYHapOAHBIX MEAMUMHCKHX OpraHM3ailuH,
3aHUMAIOLIMXCSA BONPOCAMH KayecTsa U O€30M1aCHOCTH MPOAYKTOB MHTa-
HUS ¥ MPOJIOBOJIBCTBEHHOTO ChIPbs. TONBKO MOC/IE 3TOTO OHU PErHCTpH-
PYIOTCS M PEKOMEH/YIOTCS /LTSl MCTIOJIb30BAHMS OpraHamH 34paBOOXpaHe-
HHS.

3aMeHHUTEIH caxapa o6/1alaloT psJIoM CBOKCTB, KOTOPbIE AE/A0T UX
BechMa LICHHBIMM B JIMETOTEPANHH W3OBITOYHOTO Beca:

« 3aMEHMTE/H Caxapa He JAIOT KaJOpHiA (WIH MOYTH He AaloT);

* OHH YNYYIIAKOT BKYC AHETHYECKUX OIF0/1, MOMOTasi, TAKUM obpasoM,
cpenarb 6osnee NPUATHOH HU3KOKAJIOPUHHYIO IHETY;

* MOHAs 3aMEHa caxapa o JA0CTHKEHHH JKelaeMoro Beca ros3sosser
3aduKcMpoBaTh OOILYI0 KAIOPUAHOCTb PaliHOHa, HECMOTPS Ha fe-
pHoyeckoe yrnorpebieHne KaKo#-1H00 BHICOKOKAJIOPHHHOM MULLH,
yTo sBasercs 3pdeKTHBHONH NMPOUIAKTHKOH BO3BPATA K NPEKHHM
KHJIOTpaMMaM;

+ 3aMEHMTEJH caxapa He YCHIMBAIOT almeTHT;

+ 3aMEHHMTEIH Caxapa He BIMAIOT Ha BbIpaOOTKY HHCY/IMHA H yPOBEHb
caxapa KpOBH.
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Bonpocam nenonb3opanus 3amenwTeneii caxapa B LensIX CHHKEHUS
W TIOAIEPXKaHHs HOPMABHOTO Beca MOCBAILEH PAJ MCHXOJOTHYECKHX M
MEIHLIMHCKHX UCC/IEOBaHHIA.

CHuxkeHHe Beca CBA3aHO C M3MEHEHHEM TIPUBBLIYHOTO 06pa3a Ku3-
HH, OHO NMpPEANONIaraeT 0Tka3 OT pA/a YIOBOILCTBHIA U ABIISETCA CTPECCH-
pytoLM pakropom. OBLIENPU3HAHHO, YTO YE0BEYECKOE MOBEIEHHE T0/1-
YHHEHO UE/IH CO3[aTh MPHUATHBIE YCIIOBHS Ui XM3HU W H36exaTs
HenpuATHOCTEH. JIroOble H3MeHEHHs NPUBBIYEK, B YACTHOCTH, AHETHYEC-
KHX, KOTOPBIE YMEHBILIAIOT HACIAXKIEHHE 4EIOBEKA KH3HBIO, HE MOTYT
MOAJIEPXKUBATBCS JUTHTENIBHOE BpeMs. D10 ObIJIO MOKa3aHo HCCeq0BaHH-
amu B. Kanders u3 Harvard Medical School [26]. B3ss aBe rpynmnbi Mysk-
YHH M JKEHIIMH C H30bITOYHBIM BECOM, OHA Ha3Ha4yMIa UM |2-HeenbHYO
nporpamMmy CHW»KeHus Beca. OfiHa rpynmna ynotpe6Jisia 3aMeHHTeNb Ca-
Xapa «Acnapram», B TO BpeMs KaK Apyras J0/KHa GbU1a MONHOCTBIO H3-
Gerarb cnaakoro. B o6eux rpynnax Hab10nanock OAMHAKOBOE CHHKEHHE
BECa, XOTA XEHIUMHbI B IPYINe, NPHHUMABLIEH acrapraMm, NOTepAIH B
Bece Gonblue, yeM B cpefiHeM B o6enx rpynnax. Tem He MeHee, NaLUeHTbI
B TpyINIe€, HCTIONB30BABILICH acriapTaM, OTMEYaly yly4IleHHe CaMOYyB-
CTBMs W NPHIIMB SHEPTHM 110 Mepe CHIKeHHs Beca. Mccnenosarens cue-
7ana BbIBOJ, YTO MPUMEHEHHE 3aMEHHTEJIS caxapa MOMOraeT HCMob30-
BaTh TNHLIEBbIC NPUBBIYKH A/ NOBbILIEHHA d(deKTHBHOCTH Nporpamm
CHIKEHHSA Beca. AHAJIOTHYHBIE PE3Y/IBTaThl ObljIH MOy Y€eHbI B CEPHHU HC-
CIe/IOBAHHMH H IPYTMMH aBTOpaMH [22; 23].

B 10 e Bpems, ObiN0 MoKa3zaHo, YTO ¢ MOMOILLBIO 3aMeHUTe el ca-
Xapa jier4e NnojIep>XHBaTh HOPMAJIbHbIA BEC B TeYEHHE UTHTEITBHOTO Bpe-
MeHH [27]. B npoBeieHHOM HCCIIEIOBAHHM 3aMEHHTENTH Caxapa SBISIUCE
4acThio O0wIeH MPOorpaMMbl CHIDKEHHS Beca, KOTOpas BKJIIOYana B cebs
Auety, usnuecKHe yNpaxHeHus U 0ByueHHe 310poBoMy 06pasy KH3HH.
3 rozia CIyCTs XKEHIUMHBI, KOTOPbIE HCIOMb30BAIH 3aMEHHTESH caxapa
Kak MpUBbIYHBIH KOMIIOHEHT METhI, HabpasIv 3HAYUTEILHO MEHBLIMNIT BEC,
yeM ynorpebnsBiine caxap.

Taioke GbU10 0GHApPYXeHO, YTO 3aMEHHUTENN caxapa He YCHIMBAIOT
aNneTUT ¥ YYBCTBO rOJI0JA U HE BIIMSIOT Ha BHIPAGOTKY HHCY/IMHA M ypO-
BeHb caxapa kpoBu. Mccienosannamu nokropa B. Hartel, npoeeneHmbix
B OTHOLUGHHH YEThIPEX 3aMEHHUTENeH caxapa — acrapTama, alecysbha-
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Ma, LMK/IAMaTa | caxapuHa — ObUIO YCTaHOBJIEHO, YTO, B OTIMYME OT
caxapa, H{ OJIHO M3 3THX BELIECTB He BIIUAJIO Ha yPOBEHb ChIBOPOTOHHOTO
MHCY/IMHA ¥ [TIOKO3bI [25].

[puBeaeHHbIE JaHHBIE TOBOPAT O TOM, UTO HCTO/Ib30BAHHE 3AMEHH-
Teseit caxapa aBaseTcs 3GEKTHBHBIM U Oe30MacHbIM METOLOM OrpaHH-
yeHHs NOTpebIeH s YITIEBOJIOB, TO3TOMY OHH MOTYT aKTHBHO HCTIO/B30-
BaThCs B MPOrPaMMaXx CHIDKEHHS BECa, OCHOBAHHbIX KaK Ha UETE, TaK H
Ha MPUMEHEHUH GHONOTHYECKH aKTHBHBIX 100aBOK K MHILE, a TAloKe B
ciTyuasx Ji0OBIX COYETaHUH ITHX MOAXO/0B.

AprocnactvH —
HOBbIV 3aMeHuUTeNb caxapa

[Muiesas 10OaBKa HOBOTO MOKOJEHHS aproCiacTHH MPEeACTaBieT
coboii umnyuue TabneTky, conepxauue no 10 mr auecynbbama Kanus 1
acnaprama. Ipenapar o6nanaer 6onblueH, YeM caxap, C1afoCTbio U Hy-
neBoii KasiopuiHOCTBIO. 100 TabneTok aprociacTHa 1o CiafocTH SKBH-
panenTHo 1 Kr caxapa, T. e. | TabneTka 3aMeHseT | YaHHYIO IOXKY caxa-
pa.

Ayecynspam kanus B COCTaBe mpenapara — BELIECTBO C Hy/EBOMH
KaNopMHHOCTBIO, B 200 pa3 cialile caxapa; He pacLIenAeTcs B Opranms-
Mé U BHIBOJJUTCS B HEM3MEHEHHOM BHJIE; YCTOMYHB K HarpeBaHHIO; MOXET
6BITH MCIIOB30BaH s 6710, MPOLECC NPUrOTOBICHHS KOTOPBIX Mpeji-
riofiaraeT HarpeBaHue.

Acnapmam — npakTuuecky GecKkaOpHiHHBIH, B 200 pas3 cnaiue ca-
Xapa, MOJHOCTHIO PaCUIETIAETCs B OPraHH3Me Ha aMMHOKHCIIOTBI — ac-
NaparMHOBYIO U (peHUIANaHUH, IMEET KpaHHe BHICOKYIO HOpMY CyTOUHO-
ro norpebneHus.

KoMIoHeHThI 06/1aJai0T BBICOKOH CTENEHbIO CHHEPrH3Ma: CMECh ac-
naprama u auecysib(hama Kasius B HECKObKO pas3 Calle, HEM TO XKe KOTH-
YeCTBO KK/I0r0 KOMIIOHEHTA B OTACTBHOCTH.

AprociacTHH BBITOAHO OTIHYAETCA OT APYTHX caxapo3aMeHUTeNeH
(caxapuHa, IMKJIAMaTa) OTCYTCTBHEM HEMPHATHOTO META/LTHIECKOTO MpH-
BKyca # aGCOMOTHOM Ge3BpeHOCTDIO. JIpyrHM BaXKHBIM NPEHMYLIECTBOM
aprocnacTiHa ABiseTcs ObiCTpas paCTBOPUMOCTD TabneTkH. ITO HAMHO-
ro yoGHee Npy MPUTrOTOBIEHHH HAMIHTKOB, XONOHBIX M rOpAHX Bmon.

Crioco6 npuMeHeH#Hs — B Ka4eCTBE 3aMEHHUTE/IS caxapa b Hae, kode,
MPOXJIaAMTE bHBIX HAMMTKAX, XOMOAHbBIX U FOPAHX Gironax, aeceprax.

IMpotuBonokasaxus. HexenarenbHO MPHMEHEHHE aproc/IaCTHHA JTH0-
1M, cTpajaiomiMm GeHnIKeToHypueit (CM. CHOCKY Ha CTp. 49).
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KnuHuyeckuia onbit
NpUMeHeHns aprocnacTuHa
Yy niogen ¢ na3bbITOYHLIM BECOM

[Ipeanokennas Hamu cxema KOMOHHUMPOBAHHOIO NPUMEHEHUA HHO-
JIOTUYECKH aKTHBHBIX 106aBoK K nuiie «Katanutunay u « XUTaHa» noka-
3a71a cBOIO ddeKTHBHOCTS Y GonbHbix oxkupennem I1-111 crenenn. B To
K€ BpeM4, 5TH 06aBKH HETIOCPEACTBEHHO BIMSIOT TOMbKO Ha HKHPOBOH
0OMeH, HO He Ha YIIeBOAHBIH, NOTOMY A06aBiEHHE B HaHHYIO CXeMy
aprociacTHHa A0JDKHO ObIJIO MOBBICHTS ee 53¢ pekTHBHOCTSL. C APYroii cTo-
POHBI, BbLIO O4EHb HHTEPECHO OLIEHHTH DPEKTHBHOCTb JAHHOMN CXEMbI B
Pa3NMYHBIX HEOIATONPUATHBIX YCIOBMAX — IPH COYETAHHM OJKHPEeHHUs U
CHHIPOMa PE3UCTEHTHOCTH K UHCYJIHHY.

Hamu nposenens! kinnnueckue mccienosanus, Hensio KOTOPbIX
ObLIO OLEHHTH AKTHBHOCTB AProc/IacTHHA y nauuenTos ¢ [I-1II crenensto
OXHMPEHHA H HATHYHEM MHCYJIHHOPE3UCTEHTHOCTH Ha (hOHE NpUMEHEHHS
cxembl «KATAJIMTHUH + XUTAH».

MaumenTs! 6p111 passenensl Ha 3 rpynnebl, B 3aBUCHMOCTH OT npo-
BOAMMOTO sieuerus. B /-1 apynne nabmonanocs 14 naunenros, us Hux 9
MY>KYHH H 5 )KEHILHH ¢ U36bITOYHONH Maccoii Tena 34,8+1,1 kr/m?, B BO3-
pacre 41,143,1 roga. Bo 2-i 2pynne 610 17 MaUUEHTOB, H3 HUX 5 MykK-
YHH U 12 keHIMH ¢ H3GbITOYHOM Maccoii Tena 36,8+ 1 ,9 Kr/M?, B Bo3pacre
39,1£1,3 rona. 3-2 2pynna cocrosna u3 9 yenoBex — 2 MYKYHH U 7 eH-
WHH ¢ U30BITO4HOH Maccoii Tena 35,5+1,3 kr/m2, B Bo3pacte 37,4+0,9
roaa.

B 7-i1 2pynne neuenwe nporomunocs no cienyoei cxeme:

* THMMNOKANOPHHHAA HeTa C OrPaHUYEHHEM XKHPOB M YIJIEBOJOB: Ka-

JopuHHOCTb AneThl — 11001300 kkan/cyTku;

* MOCNeNOBATENbHBIH W MONEPEMEHHBIN NPUEM KAaTATMTHHA — 10 2

TabseTky 3 pasa B TeueHue 5 Hei, 3aTemM — XHTaHa, no 3 tabnerku

3 pa3sa B ieHb. 3a Mecs4HbIIH KypC NalHeHTsb! noJy4unu 4 Kypca Ka-

TAJIMTHHA M 3 Kypca XWTaHa.

Bo 2-it 2pynne nononuutensHo Kk auete 1 6HONOrHYECKH AKTHBHBIM
n06aBKaM K MHLLE BBOJMIIH 3aMEHHTEh caxapa aprociacTHH, B CpeIHEM
1o 7-10 TabneTok B j1eHb.

B 3-i1 2pynne nononuurensHo k nuete NPUMEHSAJICS TOJILKO aprocia-
CTHH. :

Jo u nocne neueHns naunMeHTam NPOBOAMIHUCEH aHTpOMNoOMeTpuyec-

KHE M3MEpEHMA, BKJIIOYAIOUIME ONpeesieHHe Macchl Tena; o6XBaTel Ta-
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nuu, Geaep; OLEHKY OTHOCHTE/ILHOTO U abCOIOTHOTO COACPXKAHHA HKH-
poBoii Tkanu B opranusme. [IpoBofn/IHCE GHOXMMHUECKHE HCC/Ie/10Ba-
HHS, BKITIOYAIOLLME ONpeeNieHHe yPOBHS CaXapa, TPUIIULIEPHIOB, o0le-
ro xojecTepuHa B CbiBOPOTKe KpoBH. Kpome TOro, nposoaunack
oKcHCTIHpOrpadus ¢ onpeaeneHueM noTpebIeHns KUCI0poaa H yCTaHOB-
JeHWeM AbIXaTenbHoro kodhuiHeHTa Kak rnapamerpa, oTpaxarouero
JHEpPreTHYECKHi CyOCTpaT OKHC/ICHHS.

B Teuenue ¥ nocie npuemMa GHONOrHYECKH aKTHBHBIX 100aBOK K
MHILE NALMEHTb He NIPEABbAB/IAIH JKanob; MHOrHe OTMeYalt NoABIeHHe
@IErKOCTH» M ylyduienue camouyBeTsus. K ckasanHomy HeobX0AUMO
N06aBKUTh, YTO NALMEHTHI, paHee NMPUHUMABILIHME Caxapo3aMeHHUTEIH, OT-
Meuaii OTCYTCTBHE META/LTHYECKOrO MPUBKYCA B aproc/iacTuHe 1 Honee
MPUATHBIE €10 BKYCOBbIE KauecTsa. B pesynkrare NpOBEACHHOrO JICICHHA
BO BCEX TPEX rpymmnax MpoH30LLI0 AOCTOBEPHOE CHIKEHHE MAaCChl TEa,
B OCHOBHOM 32 CHET KMpPOBOH TKaHH. [IpuyeM, NpUMEHEHHE TOJILKO ap-
FOCTACTHHA BbI3BIBANO MUHMMANbHBIH 3ddekT (cHkenne Ha 0,93 kr),
npu ucnons3osanmnu cxembl (KATAJIATHH+XUTAH» athdexr Gbin cpes-
Huii (CHIKeHHe Ha 4,3 Kr), a cxeMa «KATAJIMTUH+XHUTAH+API'OC-
JIACTUH» mpuBoauia K MakcumaabHOMy 3ddexty (CHwkeHue Ha 6,1
kr). Pe3ynbrars mpuBeNieHbl Ha puc.15.
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LHEX) B (K+X+A) W (A)
rpynnest
D po NeYeHHA W NOCNe NeYeHWs

Puc. 15. BausHue aprociacTiHa Ha Bec 60/IbHBIX 0OKHPEHHEM

Takum 06pa3om, 100aBeHHE aPrOCIACTHHA K CXEME «KATAJIMTUH
+XUTAH» nosbickno 3¢ peKkTHBHOCTh cXeMbl Ha 42 Y.

M3MeHHIach CTPYKTypa CHWXKEHUs Beca: B 1-# rpynmne noreps seca
3a CYeT KMPOBO# TKaHH COCTaBHJIA 89.5 %, a nobaByieHHe aproc/iacTHHa
YBEJIMUMIIO ITY A0 110 92 Y. AprociacTvH, He MeHSS 0011ei KapTHHbI
neiicteus cxemsl «KATAJTMTUH+XUTAH», noseicun ee s dexTHs-
HOCTB.
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OTH JlaHHbIE XOPOLIO COITIACYIOTCS C AMHAMHMKOH CONEP)KaHUs Hel-
TPaJIbHBIX XKHPOB B KpoBH. B 1-ii rpynne conepixanue HelirpanbHbIX KH-
POB CHH3KJIOCK Ha 29,8 %, a Ha (OHe MPHMEHEHHS aprociacTHHA — Ha
43,2 %, 1. e. Gonbiue B 1,45 pasa (puc. 16).

cofepxarune
HEHTPANbHbIX XUPOB,
onsin
LS

1 (K+X) 1l (K+X+A) 1 (A)
rpynnii

B Ao neveHns B NOCNE NEYaHKA

Puc. 16. Biusnpe aprociacTHHa Ha COZepKaHue
B KPOBH HEHTPAJIBHBIX KHPOB

OG6wumii XonecTepuH CHU3MIICS TOMBKO B nepBoH (Ha 12 %) 1 BO BTO-
poii (Ha 19 %) rpynnax, 4o yka3sIBaeT Ha crieuudUYEcKoe NeHCTBHE XH-
To3aHa (puc. 17).
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D A0 NeYeHMA B NOCNSe NeYeHns

Puc. 17. BiusHue aprociacTHHa Ha ColiepKaHue
B KPOBH 0011ero xonecrepuna

IIpuem aprocnacTvHa okasbiBasl BBIDOKEHHOE BAMSHUE HA YPOBEHb
caxapa kpos. [Ipu 3TOM, eciim npuem KarajiuTHHA W XUTaHA HE PUBO-
JMI K IOCTOBEPHOMY CH)KEHHMIO 3TOrO 1oKazaresis, TO B rpynnax, npH-
HHMABLLUMX TOJILKO aprOC/IaCTHH M aproC/IaCTHH B COYETAHUH C KATAJTUTH-
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HOM W XMTaHOM, COJIEp)KaHHe caxapa JI0CTOBEPHO CHHIKAIOCh, 110 CpaB-
HEHMIO C UCXOAHBbIMH faHHbIMH, Ha 10 1 16 %, cOOTBETCTBEHHO.

TTosyueHHble pe3yJIbTaThl FOBOPAT O TOM, YTO 3TH Mpernaparbl U UX
KOMOHHALIMM MOXKHO C YCTIEXOM NPUMEHSATH NMPH 06enx popmax caxapHo-
ro nuabera.

C 1e/TbIO OLIEHKH BAUAHMS OHONOrHYECKH aKTHBHBIX 106aBOK K MHILE
«Karanutuny, « XMTaH» i NULLeBoi 1006aBKH «ApProcinacTiH» Ha IHepre-
THYecKHit 6anaHc opraHk3Ma y NalueHToB W3Mepsiu noTpebienue Kic-
7I0pOAa M BHIMMCIIAUIN AbIXaTeMbHbIH Koahduument. Boito o6HapyxkeHo,
yTO B 0OEMX IpyMNMax 3TOT MOKa3aTe/lb CHU3UICA, U Ha (OHE NpHema ap-
rocnacTHHa OH CHU3WICS B 2,5 pa3a Oosblie, YeM y JTIO/IEH, MOTy4aBLInX
tonbko cxemy «KATAJIMTUH+XUTAH». CHikeHue bIXaTelbHOTO KO-
3 puLMeHTa CBHAETENBCTBYET 00 YMEHBLIEHWH JOIH PACILEIICHH YT~
JIEBOZIOB B dHEpreTHYeckoM OanaHce OpraHu3Ma, T.€. TIOKpBITHE SHepre-
THYECKHX 3aTpaT y MaUMeHTOB Ha (OHE MPOBOAMMOrO JIeYeHHd Lo B
OCHOBHOM 3a CUET CXKMIaHHs )KUPOB. DTOT HdEKT aHaIOrHYeH 10 Mexa-
HU3MY pa3BUTH ¢ 3pdEKTOM ronoaanus, Ho 6e3 OTpUUATENBHBIX MTOC/Ie-
CTBHH NOCIEQHErO.

[Mpumenenue cxembl «KKATAJIMTUH+XWTAH» Bbi3biBaeT OrpanH-
YeHHE NOCTYIUIEHHS B OPraHW3M XKUPOB M UX BbIBEJICHHE W3 JKE/TYI04HO-
KMIIEYHOTO TPAKTa, a 3aMeHa 4acTH JIErKOyCBOSEMbIX YITIEBOIOB aproc-
AaCTHHOM MMWTHMpPYeET yrieBoiHoe rosiofanue. [Ipu sToM opraHusm
BBIHYXK/J€H PaCLIeMIATh CBOM KMPOBBIE 3arachl /Ul MOKPBITHS SHEPro-
3aTpar. JTO XOpOLIO COMNacyeTcs ¢ HAlUMMH JaHHBIMH O CHIDKEHHH CO-
JepXKaHUs HeHTPAIbHBIX )KHPOB B KPOBH.

BwMecTe ¢ TeM He0OX0IMMO OTMETHTb, YTO CHU)KEHHME [IbIXaTEIbHOTO
k03 dHLIHeHTa SBISETCS CBHACTENIBCTBOM TOTO, YTO OPraHH3M CTapaeT-
s CHIXKATh CBOM SHEPro3arparhl, MOITOMY KpaiHe XKejlaTebHO, 4To0b!
NPUMEHEHHE CPEJICTB JUIS CHIKEHHsS BECA COYETANOCh C MOBBIIECHHEM
ypoBHs (u3H4eCKOH aKTHBHOCTH!

Ipumenenue aprocnactiusa onobpeno Mucrurytom nuranus Poc-
CHICKOM aKaJIeMUH MEIMLIMHCKUX HAayK U peKoMeH10BaHo ['ocyiapeTaeH-
HbiM HayuHbIM LEHTPOM KIMHHYECKOH M IKCTIEPUMEHTAILHON MEIHLIU-

ubl Cubupckoro oraeneHus Poccuiickoi akaieMHH MEIMLIMHCKUX HayK.

[Monesno ans Bawero 310poBbs!
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