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XXEJIE3O W EFO OBMEH B OPITAHW3ME YEJTIOBEKA
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AHHOTaLlMﬂ.' B cTaTtbe n310xeHsl COBPEMEHHSbIE rpencTaB/ieHNA O (pM3l/lOJ’IOI’M‘-IeCKOI7I n
aTosI0rn4eckom pOJin XKeJie3a, a TaKXE OCHOBHbIX MEXaHWU3MaX perysidiaunn
meTabosm3ma ero B OopraHn3Me 4eJsioBeKa. B nocnegHue roabl noka3aHo, 4To He
TOJIbKO ﬂe(pML{MT, HO 1 n3bbITOK AAHHOIO MUKPO3JIEMEHTA UMEKT
KaTaCTpOCf)I/I‘-IeCKVIe rnocneancTtBnAa AJid opraHn3sMa. Cogep)KaHl//e AaHHOro
MUKPO3JIEMEHTA XXECTKO PETrYJINPYETCA, 4TO NO3BOJIAET FOBOPUTHL O TOMEOCTa3e
xenesa. N3 obLyero koanm4yecTBa Xxesnesa B opraHunsMme 310pOBOro 4eJsioBeka,
OCHOBHas 4acCtb BXOANT B COCTaB KJIETOK KPOBU, KOCTHOIo Mo3ra, rnev4eHn n
HaxoaAnTCs B CBAA3aHHOM ¢ besikamu COCTOSIHUM, 4To Heobxoamnmo ans
rnpenorBpalleHnsa UNTOTOKCUYEeCKNX BCP(IJEKTOB cB0b0OAHbIX MOHOB MUKPO3JIEMEHTA.
B cTatbe rnpnBoANTCA KpaTKas VIHCpO,DMaLH/IFI 06 0CHOBHbIX benkax, yd4acTByrOLNX B
meTabosmame xenesa, N nx poJsin B rioagnepxaHnn romeoctasa aHHoOro
MUKPO3JIEMEHTA.

Knwo4eBble  xenes3o, romeocTas, rencuanH, MeTaboam3m, reMoxpoMaTos.
CJ10Ba:

Annotation: The article presents modern ideas about the physiological and pathological role of
iron, as well as the main mechanisms of regulation of its metabolism in the human
body. In recent years, it has been shown that not only a deficiency, but also an
excess of this trace element have catastrophic consequences for the body. The
content of this microelement is strictly regulated, which allows us to speak about
iron homeostasis. Of the total amount of iron in the body of a healthy person, the
main part is part of the cells of the blood, bone marrow, liver and is in a protein-
bound state, which is necessary to prevent the cytotoxic effects of free
microelement ions. The article provides brief information about the main proteins
involved in iron metabolism and their role in maintaining the homeostasis of this
trace element.
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AKTYanbHOCTb. YKeJie30 ABJISeTCA HeOTbeMJIEMON YaCTbi HEKOTOPbIX
MeTasJIoNPOTENHOB, MPEXAe BCEro remMa. XKeneso Heobxoanmo Ans
nepeHoca KNCJIOPOoAa, a TakXe 414 NepeHoca 3JIeKTPOHOB M NPOoTeKaHua
KaTaNnTUYeCKNX peakumin. brnonormyeckas yHMBepCaabHOCTb Xesliesa
OCHOBaHa Ha ero cnocobHOCTU CBA3bIBATLCA C benkaMm N 4eNCTBOBaTL Kak
LOHOP N aKLenTop 3N1eKTPOHOB. TaknM 0b6pa3omMm, XKesie30 MOXKET J1Ierko
Npeobpa3oBbIBaTbCA MEXAY OBYMS CBOMMU OObIYHBIMU CTENEHSAMU OKUCSIEHNS
Fe 2+ (aByxBasieHTHoe) n Fe 3+ (TpexBaneHTHOE) 3a CHEeT NoTepu unm
npunobpeTeHns 0QHOIro 3IEKTPOHA. XMMUYECKN peakLMOHHasa CNoCObHOCTb
Xesliesa nMeeT BaXKHOe 3HavYeHune A5 ero bmonormyecknx cBOMCTB. Bo-
nepsbiX, Fe 2+ noasepraeTtcsa croHTaHHOMY a3pobHoMy okucneHnio o Fe
3+, KOTOpPOe NpakTU4eCKn HepaCTBOPMMO Npu prsnosornyeckom pH, 4to
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3aTPYyOHAET YCBOEHMeE XeJie3a KJieTKaMu 1 opraHnusMamun. Bo-BTopsbliX,
cBoboHOE Xene30 AeNCTBYET Kak KaTasin3aTop OKCMAATMBHOIO CTpecca, 4To
npegnonaraet obpasoBaHme paankanos cBoboHbIX (hopM KMCnopoaa,
CMOoCOOHbIX aTaKoBaTb KJIETOYHbIE MOJIEKY bl U Bbi3bIBaTb MOBpEXAEHNE
TKaHen [3]. ChenoBaTenbHO, CTPOrMM KOHTPObL MeTabonunsma xenesa
Heobxooum ANs yAOBAETBOPEHNSA MeTabonnmyecknx noTpebHOCTEN B Xenese
N NpefoTBPpaLLEHNS HAKOMIEeHNS TOKCUYHOr O n3bbITKa xenesa.

FopMOHanbHan perynsuma CUCTEMHOro roMmeocTtasa Xesesa
rencuauHoM. CCTEMHbIN FOMEOCTas XeJies3a B NepPBY o4epelb
perynnpyeTcs 4yepes oCb rencnanH/ GepponopTuH. FencnanH - 3To
NenTUAHbIN FTOPMOH, CUHTE3MPYEMbI NeYeHbio, KOTOPbIA OrpaHnYmBaeT
TPaHCMOPT XeJsie3a B KPOBOTOK. MexaHN3M ero fencTBMA OCHOBAH Ha CBA3M C
(hepponopTUHOM B KJIETKAX-MULLEHAX, B OCHOBHOM B Makpodarax v
3HTEepouMTax, YTO CMNOCOOCTBYET UHTEPHANM3ALNKN 1 Aerpadauunm
hepponopTuHa. lNepBoHa4yanbHO rencuanH i1 NAEHTUHULMPOBAH KaK
AHTUMUKPOBHbLIN NenTud [1]. EFro CMHTe3 B renatouMTax BKJOYaeT CTaanto
npenenTuaa, KOTOPbLIA NoABepraeTcs NPOTeoIMTUYECKOMY MPOLLECCUMHTY 00
3pesioro nenTuaa, CoCToALWEro n3 25 aMMHOKUCIOT C BOCEMbIO OCTaTKaMu
LMCcTenHa, obpa3syoLlmne YyeTbipe AUCynbduaHble CBA3U. XOTS 3TUN CBA3N
onpenensaiT YKNagKy U CTPYKTYpY rencugnHa, oHu, no-sBugnumomy,
N30bITOYHBLI NS PEryNsaunm xxenesa, NOCKOJbKY MUHU-FeNCUANH COXPaHAeT
hepponopTUH-CBA3LIBAKOLLYIO aKTUBHOCTb 1 CnocobCcTByeT Aerpagaunm
hepponopTnHa B KNeTkax. MencmanH npenmyLL,ecTBEHHO NPOAYLIMPYETCS B
NneYyeHn renaToLnTamMmM, HO OH TaKXXe 3KCMpeccupyeTcs B Makpodgarax u
KJIeTKax HernevyeHOo4YHbIX TKaHen (Taknux Kak cepaLe, Mo3r, No4XXenyano4Has
Xenesa, Xenyaok, nerkune, noYyku, Xmnposas TKaHb, CeTYaTKa, HO B HUX OH
BbINOJIHAET TKaHecneyunpunyieckme qyHkumn) [2].

JKCnpeccusa rencuanHa peryampyeTcs B OCHOBHOM B OTBET Ha
NOCTYyNNeHNe Xeflie3a Ui BocnaseHune. XenesosaBncnmasa MHOYKUNSA
rencuguHa ciyXuT Ona npenoTBpaLleHns Ype3MepHOoro noroLeHns xesesa
SHTEepOoLUTaMM NPK NOBbILLEHNN YPOBHSA Xefe3a B
opraHusMe. BocnannTenbHas UHAYKUNA rencuanHa cnocobcTByeT oCTpoMy
runodeppemMmyeckoMy OTBETY, KOTOPbLIN Bbi3BaH 3a4ePXXKOM xefesa B
Makpodarax. C4nTaeTCs, 4TO 3TO cnocobCTBYeET 3alMTe OpraHmM3Ma npu
Haan4Ynm nHpeKLUNoHHoro npouecca [3]. AHTUMUKPOOHasA aKTUBHOCTb
rencugnHa MOXXeT YCUINBaTb 3aWmMTy opraHmnsmMa. CrefyeT Tak)Ke OTMETUTb,
4YTO rencuamnH cCnocobCcTBYET NHAYKLNN TPAHCKPMULMY
NPOTMBOBOCMANNTESbHbLIX FTEHOB U CMOCODOCTBYET pa3peLLeHnio BoCnaneHus. B
COBOKYMHOCTM 3TW faHHble NOAYEPKUBAIOT, YTO renCuanH ABJISETCA BaXKHbIM
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MOJIEKYNAPHBLIM 3BEHOM MexXAay MeTabosIn3MOM Xefesa N BPOXKAEHHbIM
NMMYHUTETOM.

JKCnpeccus rerncuanHa NoaaBsseTCcs Npu aHeMUnN n
runokcun. fMocneaytoulee HakonJeHne gepponopTuHa B SHTEPOLUTaX U
MakKpodgarax CTUMyAMpyeT OTTOK XKeJsie3a B naasmy, 4Tobbl yA0BNETBOPUTL
NOBbILIEHHbIE NOTPEOHOCTUN B Xenese A4 3puTponossa. MencnanH Takxe
perynvpyeTcsa opyrmMmmn BTOPUYHBIMU MOJIOXKUTENbHBIMW CTUMYIaMN, TakKMMU
Kak CTpecc 3HA0MMNa3MaTUYEeCKOro peTUKyJJyMa unmn ritoKoOHeoreHes; nam
OTpUUATENbHLIMW CUFHANAMW, TAaKUMUN KaK OKUCANTENbHbIA CTPECC, NOJIOBbIE
FOPMOHbI 1 haKTOpPbl poCTa. HEKOTOpbIE U3 3TUX peakuun MoryT bbiTb
CBSi3aHbl C NPOrpeccupoBaHMEM XPOHNYECKMX 3aboneBaHNN NevyeHun, Ho
Tekyllee NoHMMaHme nx MU3nonornyeckmx NocneacTBnmn orpaHnyeHo [3].

HapyweHusa perynauum rencuamHa. [NpopbIBOM CTasio OTKPbLITUE, HYTO
neuunT rencnanHa CBs3aH C HaCNeACTBEHHbIM FreMOXPOMATO30M,
AyTOCOMHO-PEeL,eCCUBHBLIM N FTeHEeTUYeCKM reTeporeHHbIM SHAOKPUHHbIM
3abo0s1eBaHMEM, CBSI3aHHbLIM C NeperpyskKomn xene3omM. Takum obpasom,
MyTaLUWW reHa rencugnHa Bbi3blBalOT OBEHWUJIbHbLIA FEMOXPOMATO3, PeaKyto,
PaHHIO GopMy remoxpomaTosa. bosee Toro, yMepeHHbIn geuunT
rencuanHa obvacHsaeT bonee nerkune n bonee pacnpocTpaHeHHbIE POPMbI
remMoxpoMaTo3a. [pu3Hakamm reMoxpomaTo3a aBadTCsa runepabcopbumsa
nuwiesoro »xenesa (o 8-10 Mr / geHb) N HECNOCOOHOCTbL TKAaHEBbIX
MakKpogaros yoep>XunsaTtb XeJsie30, peunpKympyeMoe Bo BpeMs
3pMTPOdaroLMTo3a. 3T OTBETHI Bbi3BaHbl abeppaHTHON CBEPX3KCNpEecCuen
(hepponopTMHaA B SHTEpPOLMTAX N MaKpodgarax n3-3a HeCOOTBETCTBYIIOLEN
cynpeccum rencnanHa. HeorpaHM4YeHHbIN OTTOK XKee3a U3 SHTEPOLIUTOB r
MakKpodaros NpMBOANT K runepeppemMmmm, BbICOKOMY HaCbILLLEHNIO
TpaHcgeppuHa. XKene3o Nerko yceamBaeTcs renatoumutaMmn n opyrumm
NapeHXMaTO3HbIMU KJIETKAaMW U BbI3blBAET KANHUYECKMNE OCSIOXKHEHNS
(3aboneBaHus nevyenun, gnabeT, KapamommonaTus, apTpuT, octeonopos). C
LPYron CTOPOHbI, N3DbITOYHASA SKCNPeCcCcus rencmanHa cesa3aHa ¢ aHeMnen.
Hanbonee HebnaronpnsaTHbIM heHOTUN HaboaaeTcsa npu
XenesopesnCTeHTHOW xene3oaepuumTHON aHEMUN, HACNEeACTBEHHOM
3a60/1eBaHMI, BbI3bIBAEMOM MHAKTUBUPYOLLNMM MyTaLUsSMN B FeHe
TMPRSSO0, KoanpyoLwem HeraTuBHbIN perynaTtop rencugnHa [3]. Y
NaLMEHTOB C Xefle30pe3nCTEHTHOWN Xxene3oaepuumnTHON aHeMnen
pa3BMBaeTCsA MUKPOLMTApPHAs MMNOXPOMHAsA aHeMUSA, KOTOpas He pearnpyeTt
Ha nepopasbHble nobaBkK xenesa. MNpu XPoOHNYECKUX BOCHANTENbHbIX
COCTOSHUAX KOHLEHTPpaLKUa rencugmHa NnpueogunT K runodepeMmmn n3-3a
CeKkBecTpauun xxenesa B Makpoarax. 3To cnocobCcTByeT pa3BUTUIO aHEMUN
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BOCMaJIEHNS, HOPMOLMTAPHON HOPMOXPOMHOWN aHEMUM, TaKXe N3BECTHOW KaK
aHeMmnsa XpoHuYeckoro 3abonesaHus [2]. F'encnanH He aBaseTCA
eQMHCTBEHHbIM (PaKTOPOM aHEMUUN XPOHNYECKOr0 3aboneBaHmns, KoTopas
SABNAETCSA MHOrOWaKTOPHbLIM COCTOSHUEM, YCYrybnsemoe HapyLleHnem
npoandepaunn 3pUTPONIAHLIX KNETOK-NPeaLLeCTBEHHNKOB, YCUIEHUEM
spuTpodaroumnTo3a. Kpome T0Oro, yaep»XXaHuo KJETOYHOro xenesa
CrocobCTBYeT LMTOKUH-0NOCPefOBaHHanA perynsauma reHos metabonmsma
XKenesa - UHAYKLUUA TPaHCKpUunuum peppmuTrHa 1 nogasneHmne hepponopTmHa
[3].

OCHOBHbIe NoKa3aTesiu o0OMeHa Xenesa B opraHmsme. OCHOBHON
6enok meTabonmima xxenesa TpaHCHEPPUH OCYLLECTBAAET BHEKIETOYHbIN
TPaHCMOPT XKesie3a 0T MeCT ero BCaCblBaHUA (B KULLEYHUKE) NK
ocBoboxxaeHns (KkaTabonmsma 3puTPOLMTOB B CENIE3EHKE U NEYEHN) K MeCTaM
HOBOI0 MCMOJIb30BaHMUA, r1aBHbIM 06pa3oM, K 3pUTPONAHbLIM
npeaLlwecTBEHHNKAM B KOCTHOM Mo3re. C TpaHCepprHOM CbIBOPOTKN
CBSi3aHbl 3 CTaHOAPTHbIX abopaTopHbIX NokasaTens metabonmsma xesnesa:
YPOBEHb CbIBOPOTOYHOI 0 Xene3a, obLias xxene3ocBsA3blBatoLlas CnocobHOCTb
CbIBOPOTKM N HACbILLEHNE TpaHCdepprHa xene3oM. NokaszaTesb
CbIBOPOTOYHOIO XKeJsie3a OTpaXkaeT KOJIMYeCTBO Xese3a,
TPaHCMOPTUPYIOLLErOCS B AAHHbIN MOMEHT K KJeTKaM-noTpebutensam. B
OCHOBHOM, 3TO »XeJe30, CBsA3aHHoe C TpaHcheppuHoM. OAHaKO B KPOBOTOKe
MOXET LUMPKYIMPOBaTb N HEKOTOPOE KOJIMYECTBO XKeJlesa, CBA3aHHOro C
apyrummn 6enkamu nnasmbl, Hanpumep, anbbyMmnHoOM. 3T0, Tak Ha3blBaeMoe,
HeTpaHCheppUHOBOE CBSA3aHHOE xene3o obnagaeT cnocobHOCTLIO BbICTPO, B
Heperyanpyemon opme, ANMOYHANPOBATL B KNETKN N NPOABAATb
Tokcuyeckme acpdekTsl [5]. Coaep)xaHne HeTPaHCHEPPUHOBOr0 CBA3aHHOIO
XKenesa B NnJia3Me HapacTaeT Npu Pa3BUTUM Neperpy3Kkmn xenes3om, no Mepe
3aMoJIHEHMNS XXene3oM Bcex CBODOAHbLIX peLenTopoB TpaHcheppuHa. ObLuas
XKene30cBa3biBaoLwan cnocobHOCTb CbIBOPOTKN OTParkaeT pe3epBHYIo,
He3anoJ/IHEHHbIE XKele30M peuenTopbl TPaHChepPpPUHa, U B HOpPMe COCTaBNsAeT
50-70 mmonb/n. Mpu neperpyske xenes3om xapakTepHbIMU nabopaTopHbIMUA
CMMMOTOMaMN ABAAIOTCS NOBbILUEHNE CbIBOPOTOYHOMO XKene3a U CHUXXeHne
obLien xxene3ocea3biBaroLWen CNocobHOCTN CbIBOPOTKU. B KayecTse
LOMNOSIHUTENbHOM XapaKTEPUCTUKM NCMOJIb3YETCS pacHeTHbIA NoKa3aTesb
HacblWeHNe TpaHCcheppuHa Xene3om, KOTOPbIN BblHUCSETCS NO
COOTHOLLEHNIO NOKa3aTenen CbiIBOPOTOYHOr 0 Xenesa u obuien
XKene30CBA3biBatoLen CNOCOBHOCTN CbIBOPOTKN. B HOpMe OH COCTaBNASET OT
20 0o 40%. Npwn neperpy3ke xenesomM KOIPPULUNEHT HACbILLEHUS
TpaHCepprHa XXene3oMm 3Ha4YnTeNbHO npesbiwaeT HopMy (> 50%) [5].
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YTunnsaums xenesa, 4OCTaB/IEHHON0 TPAHCHEPPUHOM K KNeTKaM-
noTpedbuTensm, oCcyLecTBASETCSA C NOMOLLbIO CneLnabHbIX PeLenTopos,
PaCcnoN0XeHHbIX Ha MOBEPXHOCTHON MeMbpaHe KNeTKN - TpaHCPeppPUHOBLIE
peuenTopbl. bonblias YacTb Xenesa, NOCTYNUBLLEro B LUTOMNJIa3My KJ1ETKM
(«nabunbHbIN NyN Xenesa»), UICNONb3yeTCca ANS CUHTe3a remoraobuHa, a B
He3puTponaHbIX Knetkax - onsa cnHtesa OHK, PHK n Xxenesocoaepxxawmx
hepmeHTOB. OCTaBLWaACca HebonbLasa YaCTb XXene3a XpaHUTcs
BHYTPUKNETOYHO B 6e30MacHON N HETOKCUYHOWN hopMe - B COCTaBE MOJEKY b
dheppuTuHa. PeppnTnH cBA3bIBaeT 16-20% Xenesa o1 ero obuiero
KOJIN4eCTBa B OpraHun3Me n ABASETCS NPenMyLLeCTBEHHO BHYTPUKIETOYHbIM
6enkom, LenoHMpYIOLWKUM XKene30 1 0CBOO0XKAAloLWMM ero no Mepe
HeobxoammocTn [1]. B CbIBOPOTKE KPOBU 300POBbLIX IIOAEN COAEPXKUNTCSH
HeboNbLIoe KONYECTBO (hePPUTNHA, OCHOBHBLIMU NCTOYHUKAMMN KOTOPOrO,
NPeanooOXUTENbHO, ABAAIOTCA MOHOLMTbI KPOBM U Makpodarn nevyeHn 1
cesie3eHKN. B pnsnonornyecknx ycnoBmnsax ypoBeHb CbiIBOPOTOYHOIO
(beppuTMHa OTPaXKaeT 3anachl XXesie3a B OpraHn3Me: CHMXeHune
CbIBOPOTOYHOro hepputuHa < 40 MKr/n xapakTepHO 419 UCTUHHOI O
XenesofempuumnTa; NoBbileHMe CbIBOPOTOYHOro pepputnHa > 1000 mMkr/n -
018 NEPBUYHBIX N BTOPUYHBIX FEMOXPOMATO30B. [pn Hann4ymm ovara
BOCMaNeHNs UK ONyx0JIeBOro POCTa MOBbILWEHME YPOBHS CbIBOPOTOYHOIO
(beppuTHHa HOCUT XapakKTep 0CTPoda30BoOro oTeeTa. [loM1MMO BOCNasieHUs,
rnnepgeppmuTuHEMnsa MoxeT HabnogaTbCq NPU MaCCMBHOM HEKPO3€e OPraHoB
N TKAHEW, Koraa B naasmy KpoBu ocBob0OXXAaeTca 3HaYUTEeNbHOE KONNYECTBO
BHYTPUKIETOYHOr0 heppuTuHa. Taknum obpa3om, ypoBeHb CbIBOPOTOYHOIO
heppuTNHA MOXKET CJIY)XUTb NoKa3aTesleM TKaHeBbIX 3aMacoB »XeJie3a TOJIbKO
B OTCYTCTBUN MHDEKLMOHHO-BOCNAJINTESIbHbIX, OMYX0NEBbIX U
LEeCTPYKTUBHBIX NPOLLECCOB B opraHusme. ®eppornopTUH - TPAHCMOPTHLIN
6enok, ocywecTBAALWNA A0CTaBKY (MMNOPT) MOHOB MULLEBOMO XeEse3a B
SHTEPOUUTLI ABEeHaALAaTUNEePCTHON KNLWKN, PepponopTUH - e GUHCTBEHHbIN
N3BECTHLIN B HACTOSLLEE BPpeEMSA TPAHCNOPTHbLIN B6eNoK, 0CyLEeCTBASALWNIA
BbIX0[ (3KCNOPT) ABYXBaJSIEHTHbLIX MOHOB XeJfie3a U3 KJIEeTOK (SHTEPOLUTOB,
Makpodaros, renatounToB) [4]. FencManH - HU3KOMONEKYNSAPHbIN Benok,
Peryanpyrowmin BHEKNETOYHYO KOHLEHTPALUMIO Xefle3a NyTeM BbIKJIIOYEHNS
hyHKUMN hepponopTuHa. Peppookcmnaassl (LepyonsaasmMmH, redecTuH) -
6enkun, ocyllecTensaoLWmne nepesos AByxXBaJIeHTHbIX MOHOB XeJie3a B
TpexBasieHTHble, YTO HeOOX0ANMO /151 CBA3bIBAHUS Xene3a C
TpaHCeppuHoOM.
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