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®ocdop (P) — xumuueckuii 1eMeHT V TpyHIbI
ITepuonunueckoit cucremel MeHjieneeBa ¢ aTOMHON
Maccoii 30,97, HemeTa, B IpUpojie y4acTByeT B Mar-
MaTHYECKUX TpolleccaX U DHEPrUYHO MHUIPUPYET B
ounochepe. C 000MMHU MPOIIECCAMU CBSA3aHBI €T0 KPYTI-
HblE HAKOILIEHHsI, 00pasyloliye MPOMBILIICHHbIE Me-
CTOPOX/ACHUS anaTuToB M GochopuToB. M3BECTHBI
okoJio 180 muHepasoB ¢ocdopa, U3 KOTOphIx Harbo-
Jiee pacrpocTpaHeHbl (ocdaThl KaibIusl.

Crioco6 nomyuenust pocopa ObLT U3BECTEH €Il
B XII Beke apaOCKUM aJIXMMHUKaM, HO OOLICIPU3HAH-
HOH 1aToii oTKpbITUS Pocdopa cuntaercs 1669 1., kor-
na Henning Brandt, BeimapuBasi pepMEHTHPOBAHHYIO
MOYY JI0 COCTOSIHHSI TYCTOTO CHPOTIa C MOCIEAYIOIIEH
MeperoHKoii 06e3 JocTyna BO3AyXa, MOJTyYH CBETSIIe-
ecst B TeMHOTE BellecTBO, Ha3BaHHOe (ocdopom (0T
rpedeckoro phospheros-cBeTOHOCHBIH). DTOT MOMEHT
3arevaTsieH Ha MOJOTHE U3BECTHOTO aHITMHCKOTO JKH-
Borucua Joseph Wright «Anxumux» (1771 1.), xuB-
mero B X VIII Beke (puc. 1).

B oprannsme MeKONMUTAIOMIMX U YeIOBeKa OCHOB-
HbIM Jienio docarta sBisiercs ckenet (85%), a B KIeT-
kax opranoB ¢ocdar (14%) npucyTcTByer B BUjE
opTo- U UpoPocopHON KHCIOT, BXOAUT B COCTAB
HYKJICOTHIOB, KOEPMEHTOB U JIPYTUX OPraHUYeCKUX
coeMHEHU. BHEKIeTouHas KUIKOCTh COAEPKUT
Bcero 1% neoprannyeckoro docdopa (Pi).

Bnaronapsi 0cCOGEHHOCTSIM XUMHYECKOTO CTpOE-
HUS aToMbl pocdopa, mogo0HO aToMaM Cepbl, CIo-
COOHBI K 00pa30BaHUIO0 MaKpOIPTUUECKUX COCAMHE-
Huit — AT® u kpearundocdara, odbecrneunBaromnx
SHEPryeil pa3IMYHbIC TPOLIECCH OT COKPAILICHHS MBIIIIL]
JI0 TPAHCTIOPTa HOHOB B OYEUHBIX KaHaNbIaxX. MiMeH-
HO coeairHeHwst hocdopa B Iporecce OUOIOruuecKon
IBOJTIOIMY CTaJIM OCHOBHBIMHM YHUBEPCAIbHBIMH Xpa-
HUTEJSIMM F'eHETHYECKOI MH(OpMALIUH, TTIePEeHOCUnKa-
MU SHEPIUHU BO BCEX KHBBIX CHCTEMaX, a (hochopuu-
poBanue u jnedochopuiiupoBanme OEIKOB U (hepMeH-
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TOB SIBJISIETCS] KJIFOUEBBIM 3BEHOM BHYTPUKJIETOUYHOIO
CHUTrHaJja.

C numelt 310poBBId YenoBek notpedser 1,5-2,0
r gocdopa B cytku. U3 storo kommuecta 1,0-1,2 r
abcopOupyercs B TOHKOM KHIIEYHHKE ITOCPEICTBOM
[IACCUBHOTO HEHACBIIIAEMOT0 MEXaHW3Ma, a Ipu Je-
¢unure docharta momosHUTETHHAS aKTUBHAST aOCOp-
omms pocdara ocymecTBISETCS TPAHCIEILTIOISIPHO C
yuactuem Na/Pi IIb-xorpancmoprepa, akTHBHOCTh
KOTOPOr0 Ha TPAHCKPHUILIMOHAILHOM YPOBHE peryiu-

Puc. 1. Anxumunk B noncke ¢ounnocodckoro kamHs obHapyxmBea-
et pocodop. Joseph Wright Derby (1734-97).
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MoTpebnenue ¢ nuiei 1,5-2,0r/cyT

(20mrkr) Cener

A6copbuns B KKT 1,0-1,2r (16mr/kr)
:>

BHekneTouHas xuakocTb

CeKpeuysi C KALEYHBIMU CoKaMm
200mr (3mr/kr)
_

OKekpeLns noykamm
1,0-1,2 r/cyT (13mr/kr)

Kuweyras akckpeLys =450mr (7mr/kr)

>~

20mr/kr

Puc. 2. banaHc docdopa.

pyercsa 1,25(0OH),D, [1]. Tlpubmusurensuo 200 mr
(docdara cekperupyeTcs B MPOCBET KUIICYHUKA C
NUIIEBAPUTENBLHBIMU COKaMU. TakuM 00pa3oMm, B Ku-
HICYHHMKE eKecyTouHo abcopoupyercst 1,0 r docda-
ta (13Mr/Kr), MOCTyNamIIero B NocaeayomeM Bo
BHEKJIETOUHYIO KHJKOCTh, 2 HeaOCOpOMPOBaHHBIMH
(dbocdar snmumuHHpyeTCs yepe3 KullieyHuk. 3 BHe-
kierouHol xuakoctr 200 mr docdopa execyTodHO
obOmenuBaetcs ¢ docharom ckenera, a 1,0 T dhocda-
ta (13Mr/KT) 3KCKpeTUpYeTCsl TIOYKaMu, 00ecrieurBa-
IOLIMMH TIOJIJIepXKaHue HelTpanibHOro Oananca ¢oc-
(opa ¥ ero MOCTOSHHBIN YPOBEHb B KPOBHU (pHC. 2).

B xpoBu oprannueckuit pocdop (70% uupkynupy-
IOIIEr0 KOJMYECTBA) COCPENOTOUYCH B IPUTPOIIUTAX, a
B nasme Pi npezncrasnen monosanentnoi (H,PO,)
u auBanenTHol (opmoit (HPO ). TIpu HopmanbHbIX
sHaueHusix pH 80% neopranuueckoro ¢ocdara sisi-
ercsi ntuBaieHTHBIM. [locneHee oObsCHSETCS, KaK T0-
Ka3aJM MCCIIE0BaHMS Ha U30JIMPOBAHHBIX My3bIPbKax
LIETOYHOM KaeMKH, KOHKYPEHLIMEN 3a MeCTa CBA3bIBA-
HUS Ha TpaHcnoptepe Mexay H u Na vonamu [2, 3].

[Mouku execyTouHo GuIbTpyOT 0kodo 9000 Mr
Pi, 90% u3 koToporo peabcopOupyercst nmpeumylie-
CTBEHHO B MPOKCHMAJIbHBIX KaHalblax. B skcnepu-
MEHTE B YCJOBHSIX apTUPHUIHAIBLHOTO Aeduiura pe-
abcopOiust pocdara ObICTPO BO3pPACTALT, a IKCKpe-
UsI CHHXKAETCSI 10 MUHUMAJIbHBIX 3HAUCHUH.

B npokcumaibHbIX KaHaIblaX UICHTUQHIIUPOBa-
HO U B MOCJIEYIOIEM KIIOHUPOBAHO 3 TpaHcmopTepa
HeopraHudeckoro (hocdara, yuacTByrOIIUX B peadcop-
ouumu: Pi I, II u Il Tuna. Tpancnopreps! 1 u 1l Tuna

JIOKAITM30BaHbl Ha anuvKajibHOW MeMOpaHe KaHalblie-
Boro snutenus v 11 Tuna—na 6azonarepanbHON MeMO-
pane. PeabcopOrust Pi conpsbkena ¢ Tpancroprom Na.

Na/Pi-1 tuna coctout u3 465 aMHUHOKUCIIOTHBIX
OCTarTKoB, 00JaaeT akTuBHOCThI0 CL-KkaHana, moMu-
Mo (ocdopa peabcopOUpyeT OpraHuvecKue aHUOHBI,
oOHapyKeH Tak)Ke B NIEYCHU U MO3TE.

Na/Pi Tpancnoprep Il Tuna moapaszensiercs: B
CBOIO oyepeab Ha 3 moaTumna: ajekrporeHHsle Ila u
1Ib u anexrponeiiTpanbheiii llc. Bee onn, kak u Na/Pi
I Tuma, conepkat OoJbIlIe AaMUHOKUCIIOTHBIX OCTaT-
koB (o1 601 10 690) u kpome 1Ib 3kcrpeccupoBaHbl B
MPOKCUMAJIbHBIX KaHalblaxX, a [Ib — B kunieunuke u
nerkux. Na/Pi tpancnoprep Il Tuna ocymiectsisier
TpaHcnopT Pi u3 kieTok Bo Beex TKaHsx [4, 5].

VY wmbiiieit ¢ neneBbiM orcytctBueM Na/Pi lla B
My3bIpbKax IETOYHOW KaeMKH MPOKCHMAJbHBIX Ka-
HaJblleB peabcopOius pocharta camxkaercs Ha 70%
[6], cBunmeTenbeTBYs 0 KitodeBoit posu Na/Pi lla B
peabcopbuuu Pi B moukax. [Ipubnusurensio B 30%
peabcopbuus pocdara ocymecrsisiercss Na/Pi corme-
peHocunkoM IIc Tumna, akTHBHOCTh KOTOPOIO BEJIMKA
Yy MOJIOJIBIX J)KUBOTHBIX, & y B3POCIBIX MOBBIIIAETCS
NpU HU3KOM cojiep>kanuu Pi B patuone [7,8].

O0bemM peabcopOumu Pi onpenensieTcss 4uciom
mosnekyn Na/Pi Ha anukaiabHOW MeMOpaHe SMUTENHs
MPOKCUMAJIbHBIX KaHabIeB. OcTphid geduiut dhoc-
(ara B paloHe CONPOBOKAACTCS YBEIUICHHEM YHC-
na Na/Pi B mietouHoli KaeMKe, peKpYTUPYEMbIX M3
BHYTPUKIIETOYHOTO MyJa [9], B TO BpeMs KaKk XpOHU-
yeckuil aeduuut norpedienus: Pi noseimaer pead-
COpOLIMIO 3a CYET TPAHCKPHUIIIIMOHHOTO 00pa30BaHuUs
HOBBIX MOJIeKyN KoTpaHcnoprepa [10,11].

[Mapatropmon (I1TT") cHmxkaer peabcopbuuto Pi,
yMenbIas yncsio Na/Pi TpaHCOPTHBIX €IMHUIL Ha ATk~
KaJIbHOM MeMOpaHe, KOTOpbIe MOABEPratoTCsl JIN30C0-
MaibHOU nerpaganuu [1, 4, 12—18]. [IpoBenenubie Ha
KyJIbType SIUTENHAIbHBIX KAHAIBIIEBBIX KIIETOK OTOC-
cyma uccieioBanud rnokasanu, yto I[ITT" cauxkaer ka-
HaJIbIIEBYIO peabcopOiuto docdara yepes HAMD u
Ca-3aBucumMbiM Mexanu3moM [19]. CesizeiBanue [1TT
C PELeNnTOpPOM Ha MOBEPXHOCTH KJIETKH BBHI3bIBACT
BbICBOOOXKIeHUe ryaHo3unaupocdara ([JD) uz Gs
0OeJika, Mo3BOJISISl EMY PearupoBaTh C TyaHO3UHTPUOC-
¢darom (I'TD). Kommneke ['TD-Gs ctumyaupyer Mem-
OpaHO-CB3aHHYIO aJIeHUIATIIMKIIA3y, TeHEPUPYIOILY IO
obpazoBanuie HTAM®, kotopslit nHrudupyer Na/H mpo-
THUBOTPAHCIIOPT W akTUBHOCTH Na/Pi Tpancmnoptepa
[20]. B3aumopeiicTBHE € PeLenTOPOM OCYILECTBIIs-
10T 34 3 84 aMHHOKHCIOTHBIX OCTAaTKOB, U3 KOTOPBIX
coctrout IITT, B TOo Bpemsi kak OenkaM, POACTBEH-
HeiM [ITT" (PTHr P), noBropsitorum muorue 3ddek-
Tl [TTT" 1 OTBETCTBEHHBIM 3a MAPAHEOIIACTHYECKYIO
THIIEPKATBIEMHIO, JUIsl B3AaUMOJICHCTBHS C PELeNTO-
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POM J0OCTaTOYHO Bcero 13 aMUHOKHCIOTHBIX OCTaT-
koB [21].

Bce arentsl, ciocoOHbIE CTUMYJIHPOBATh aKTHB-
HOCTb aJICHWIATIMKIa3bl, ”HruOupytot Na/Pi korpan-
cnopt. AHanoruuHbsiil 3¢ ekt Ha TpaHcnopt pocda-
Ta OKa3blBaeT W npoTenHknHaza C, KOTopas akTHBH-
pyeTrcs BHYTPHKJICTOUHBIMU JTHALMIITIUIIEPOJIOM H
uHosutoarpudocharom [22]. OgHopemenno 1T
aKTHBUPYET Kalbl1eBble KaHAJIbl, BHI3bIBAS TTOBBIIIIE-
HUE KOHIICHTPALMU BHYTPHUKJIETOYHOTO Kanblus. B
koneuHoM urore, [1TI" Bo3aetictByer Ha Na/Pi uepes
MHUTOT€H-aKTUBHpYeMYyIo poTenHknHasy A (PKA), n
PEryIUpYIOIYI0 BHEKICTOYHBIA CUTHAN — KHHA3y
(ERK) [23,24].

[TomMuMoO TipsiMOTO BIIMSIHUS Ha TpaHCTOpT (ocda-
Ta B NPOKCUMaNIbHBIX KaHanblax I[ITI" kocBeHHO 1O-
BBIIIAET BcackiBaHue Pi, cTUMyIupys cHHTE3
1,25(0H),D, (xanbuntpuona). [ocnenunii ycunnsa-
eT abcopOiuto ocdara B TOHKOM KHUIIEUHUKE U €r0
peabcopOiuio B moukax [25-33].

Bricokoe coneprxanue Pi Bo BHEKIICTOUHOM KUJI-
KOCTH MHIUOMpyeT akTuBHOCTL 10lOHD,-rugpokcu-
na3el GpepmenTa, konpepTupytomero 250HD, B
1,25(OH), D, [34-37], B TO BpeMs HU3KMH YPOBEHD
(docdara okazsIBacT MPOTUBOIOIOKHBIN A dekT. Biu-
SIHAE BHEKJIETOYHOTO (hocara Ha aKTUBHOCTH (ep-
MenTa He 3aBucaT ot IITI u Na/Pi [38].

[TT 1 kaJIBIUTPUON PETYIUPYIOT (POCPOPHO-KAIH-
LIMEBBIA TOMEOCTa3 B opraHuzMe. Bmecre ¢ tem, npu
HEKOTOPBIX ONMMCAHHBIX eIl B IEPBOM MOJOBUHE MPO-
LIJIOTO BeKa 3a00JIeBaHuUsIX, B OCHOBHOM HACIIE/ICTBEH-
HOTO TeHe3a, BEAYIIUM CUMIITOMOM SIBIISIETCS] THIIO-
docdaremust, ”HIYIUPYIOILAs HAPYIICHHS MUHEPaITH-
3alUM CKeJeTa, B TO BpeMsl Kak CoJiepKaHue B
chIBOpOTKe OonbHBIX Kanbius U [T ocraercst HOp-
ManbHbIM. K Takum 3a00jeBaHusIM, 00beIUHIECMBIX
OOIIMM MaTOreHe30M, MPUHAAJIEKAT CBSI3aHHBIN ¢ X
xpoMocomoii runiodocaremuueckuii paxut (X-linked
hypophosphatemic rickets, XLLN), ayrocomHO-10MH-
HaHTHBIA TUNodochaTeMuueckuii paxuT (autosomal
dominant hypophosphatemic rickets, ADHR) u ocre-
OMaJISILISL, MHITY[IUPOBaHHAsI Oy Xosblo (tumor induced
osteomalacia, TIO), mposBisitomascss HapylIeHueM
MeTabomu3ma Qocdara, 00yCIOBICHHBIM Pa3BUTHEM
y OOJIbHBIX Yallle BCEro J00pOKaueCTBEHHON Me3eH-
XUMaJbHOW omyxoyid. IMEHHO BCECTOPOHHEE H3yye-
Hue natorenesa TIO 1o3BoJIMIIO0 OOHAPYKUTH PSIJT BE-
HIECTB, HA3BaHHLIX hochamonunamu, n30upaTen-
HO BIUs0OIIUX Ha peabcopOuuio ¢ochara B
MPOKCUMaJIbHBIX KaHANIbIAX, BAKHEHIITMM U3 KOTOPBIX
aBisiercst hakTop pocra pubdpodractoB 23 (fibroblast
growth factor 23, FGF-23).

B ocHOBe nepBbIX JBYX CTpaJaHUi JIEKUT MyTa-
uusa rena FGF-23, B TpeTheMm ciyyae peub uzeT 00
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u30bITouHOM mponykuuu FGF-23 knetkamu onmyxonu.

FGF-23 cpaBHUTENBLHO HETABHO HJICHTUDHUIIUPO-
BaHHBIN npezcTaBuTens cemelictBa FGF, BoBieueH-
HBII B peryisinuio Mmetadbonu3ma gocdara 1 ckeseTo-
rede3 [39]. Ctpykrypa FGF-23 B BbICOKOH cTeneHu
romosiornyHa apyrum uneHam FGF cemeiictsa (FGF-
19, FGF-21), o toneko FGF-23 umeet yuactok st
CHHTE3a MPOKOHBEPTa3bl-pepMeHTa ¢ MOJIEKYISIPHON
maccoit 30 kDa, pacmensitomum FGF-23 Ha 2 dpar-
MeHTa: amMmuHopparMeHT 18 kDa u kapOOKCHIIBHBIN
¢parment 12 kDa. FGF-23 unnyuupyet noBbliieHne
akckpenuu ocdara u runodocdareMuro B3auMo,Ieii-
CTBYS C pelienTopaMH, ¢ KOTOPHIMU MOTYT pearupo-
BaTh M JIpyrue NpeJCcTaBUTENN 3TOr0 ceMeilcTBa
[40,41], B TO Bpemsi Kak parMeHThl OHMOIOTHYECKU
HE aKTUBHHI [42].

FGF-23 coneput 251 aMHHOKHMCIOTHBIN OCTaTOK
U SKCIIpeccupoBaH B KOCTHOM TkaHu [43—46], B cepa-
ue u nedyenu [42,44,47,48], a Taxke NpUCYTCTBYET B
HUPKYJSINY Y 3T0POBBIX Jtozei [49].

AKTHBHPYIOIIAsI MyTallWsl apTUHKAHA B [TOJI0KEHUT
176 unm 179 rena FGF-23, npenarcTBys BBICBOOOXK-
nenuto 6enka FGF-23, nmoBeimaer 6M0I0THYECKYIO
aKTHBHOCTH (DakTOpa M MHAYLHMPYET CHHKEHUE pead-
copbuuu docdara u runodocdaremuro [50].

B npoTHBOIOI0KHOCTS TOMY MHAKTHBHUPYIOLIAS
myTatus rena FGF-23 npuBoauT K pa3BUTHIO ayTOCOM-
HO-PEIIeCCUBHOIO CEMEHHOT0 OITyX0JI€BOr0 KaJIbIIMHO-
3a (familial tumoral calcinosis FTC), nposiBiisitorierocst
runepdocdaremMmueii M IKTONMUUECKOH Kalbl(UKaIIeH,
BCJIE/ICTBHE TMOBBIILIEHNSI aKTUBHOCTU 10-TuapoKkcuia-
3bl ¥ runeprpoaykuuu 1,25(0OH), D, [S1].

WNndyszus FGF-23 mbliam BbI3bIBAET B TCUEHUE
HECKOJIbKHMX YacoB Y KMBOTHBIX TUTIOQochareMuio u
ymenblienne npoaykuuu 1,25(0OH),D,, BeposTHoO,
BCJIEJICTBHE CHMKEHUSI aKTUBHOCTH 10-TMJIpOKCHIIA-
3bl, TaK Kak B MOYKaX YMEHbIIAeTCs dKCIpeccus
MPHK storo ¢epmenta [52]. YV tpancrennsix no FGF-
23 MBIILIEH U Y dKUBOTHBIX, KOTOPHIM UMILTAHTHPOBAITH
KJIETKH SMYHUKA XOMSIKa C BKIIOYeHHBIM reHoM FGF-
23, B IIETOYHON KaeMKE MOYEUHBIX MPOKCUMATIbHBIX
KaHalbleB yMeHblnaeTcs konudectBo Na/Pi Ila, 3a-
MeJISIeTCsl POCT M pa3BUBaeTCs TUIepIuIasus napa-
HIUTOBUIHBIX kene3 [48, 53-55].

Ymenbinenne Npt2a (Na/Pi Ila) B merounoit ka-
eMKe MPOKCHUMaJbHBIX KaHalIbLEB MOJ BIUSHUEM
FGF=23 onocpenyercs, kak u B ciayuae I1TT, yepes
cucremy tAM®/nporennkunaza A [56,57], ogHako
undysust FGF-23 nnayuupyer runodocdaremuro u 'y
napaTupeouIPKTOMUPOBAHHBIX JKUBOTHBIX [58], CBU-
JIETENbCTBYSI 0 He3aBucUMOM BozaeictBuu IITT u
FGF-23 na noueunsiii TpancnopT docdara, HO KOTO-
poe peanusyercsi OJJHUM MEXaHU3MOM-yMEHbIIEHH-
€M B IIETOYHOI Kaemke equHul Npt2a.
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[Tpu ayTocomMHO-IOMHHAHTHOM TuNiopocharemu-
YECKOM PAXUTE, CLEMIEHHOM ¢ X XPOMOCOMOM, My-
Taiuu (onucaHo 6onee 170 pa3aMyHBIX MyTalMi) BbI-
sBisitoTest He B rene FGF-23, a PHEX rene (phosphate-
regulating gene with homologies to endopeptidases in
the X chromosome), koaupyromiem wieHoB M13 ce-
MeWCcTBa dHAoMeNnTHaa3 [59].

PHEX siBiisiercsi MeMOpaHOCBSI3aHHBIM (hepMEH-
TOM, SKCIIPECCUPOBAHHBIM B KOCTHOM TKaHH (0CTe00-
JIaCThI, OCTEOLIUTHI ), 3y0ax W MEHbLIeH CTEIIEHH B JieT-
KHX, MO3TY, IMYHUKaX U testis [6,60], BbI3bIBAIOIIUM
UHTHOUIUIO MIPOAYKIMK UK nerpaganuio FGF-23. B
pesynbrare mytanuu ypoBenb FGF-23 oxasbiBaeTcs
nobIeHHbIM B 10 pa3 y Hyp mbrueit (monens XLH
YeJoBeKa) U B MeHbIleH cTerneHu y 60mbHbIX ¢ XLH
[37].

He uckitoueHo, 4To B IPOMCXOXKAEHUN THo(oc-
¢daremun omnpeneneHuyto poib urpaer MEPE mat-
PHKCHBII BHEKIIETOUHBIH POCHOrITMKONPOTEHH (matrix
extracellular phosphoglycoprotein), u3BecTHblii Takke
KaK 0cTe00JacT/0CTeoUTHBIN (QakTop 45, 3HaueHue
kotoporo 6osee oueBuano npu TIO [61,62]. Bo Bes-
KOM clly4ae KOHIEHTpalusl ¢ TepMUHAIBHOTO (hpar-
menta MEPE (ASARM peptids) noBbliieHa B ChIBO-
potke 6onbHbIX XLH 1 Hyp mbiteii [63], HO ypoBeHb
uHTaKTHOro MEPE He npeBbIIIacT HOPMAJIbHBIX 3Ha-
yeHwuii [64].

V 3n0poBseix Jronei koHueHTpauust MEPE He kop-
penupyeT ¢ ypoBHeM (ocdara B CHIBOPOTKE U MUHE-
PaJIbHOM HACHIIIEHHOCTBIO ckelieTa [64]. Y rubpuios
mbiieit MEPE-/- u Hyp otrcyrcrBue MEPE ne nipe-
OyNpexaano pa3Butue runopochareMun u 1eeKToB
ckeneta [65].

B otnnune ot Beleonucanubix 3a0o0esanuii TIO
pas3BuBaeTcs y OOJIBHBIX C MIPUOOPETEHHBIMH ME3CH-
XUMQJIBHBIMH MJTM CMELIaHHBIMH, B OOJIbIIIE CTy4acs
JO0OpOKaueCTBEHHBIMU OMYXOJSIMH COCTMHUTEIBHOM
TKanu, npoayuupyomumu FGF-23, MEPE, curnans-
Hblii Oenok FRP4 (frizzled related protein-4) nian FGF-
7150, 52,53,62,66].

[TockonbKy TyMOp-accolMMpPOBaHHas OCTEOMAaJIs-
UsI XapaKTepu3yeTcs epcucTupytomiei runodocda-
temueit, FRP4 v FGF-7 Taxxe cuurtator docdaro-
HUHAMH.

FRP4 nipenctapisieT co00l MOCTTPAHCISILIMOHHO
MOAN(HUIIMPOBAHHBIM OETIOK C MOJIEKYISIPHON Maccoi
oxosio 40 000 kDa. FRP4 w ewme 7 napyrux OenKoB,
00beIMHEHHBIX B ceMelicTBo (frizzled related proteins),
coziepkat o0oraieHHbI UCTEMHOM JIOMEH, BBICOKO
rOMOJIOTUYHBIH MeMOpaHHBIM Wnt penentopam
[67,68]. Ilocneanue urparoT BaKHyIO pojib B pa3iny-
HBIX OMOJIOTMYECKHUX Mpolieccax, BKIoYas SMOpHore-
HE3 U pa3BUTHE 3JI0KAYECTBEHHBIX OMYXOJIEN U HENPO-
JIeTeHepaTUBHbBIX 3a00seBanuit [69].

Nmeetcs 60mbI0e YUCIO CEKPETUPYEMBbIX JIHTaH-
noB Wnt, 19 U3 KOTOpBIX HACHTHHOUIIMPOBAHO B T€HO-
Me YyesoBeKa. JTH JIMraH bl TpeoOpas3yroT napakprH-
HbI€ CUTHaJIBI, B3auMojieiicTBys ¢ 10 MeMOpaHHBIMU
pelenTopamu.

FRP4 vnru6bupyet Tpancnopt ¢ocdara B moued-
HBIX KJIETKaxX OroccyMma M o0iajiaeTr Qocdarypudec-
KuM 3¢ dexToM in vivo [70]. Y Mbimed u kpbic HHPY-
3ust FRP4 BbI3bIBaeT noBeilieHUe SKckpeluu Pi, B To
BpEMs KaK KOHLEHTpanus B cbiBopotke 1,25(0OH), D,
He u3MeHsieTcd. B Mode ®UBOTHBIX ypoBeHb HTAM®D
COXpaHsieTcsi CTaOUIIBHBIM, HO B TIOUEYHON TKaHHU YCH-
nuBaetcs pochopuarpoBanue B-kareHnHa, 001a1a10-
niero antu-Wnt adgdexrom. Bee BhilenepeuncieH-
Hble QOocPaTOHUHBI CIOCOOHBI MHIYIIUPOBATH THIIO-
dbocharemuro, ogHAKO JCHCTBYHT JH OHHU
OJIHOBPEMEHHO WJIHM TOCJEI0BaTENbHO, MPEIACTOUT
pewars B AajJbHEHINNX HMCCIETOBAHMSIX.

E1e ogHUM reHeTHYeckuM 1e(eKTOM, COMTPOBOXK-
JarommMcs tunodocdaremueii, spisiercst GuoposHast
nucminasust (PJ]), pazsuBaromascs y OOJbHBIX C
McCune-Albright cunapomom. Onucannsiid B 1937T.
CUHJIPOM Xapaktepu3yercsi (UOpO3HOU JUCIIa3uei
CKelleTa, MUTMEHTalMe KoKu, MprodpeTaronei ok-
packy «koe ¢ MOJIOKOM», ¥ TIPEKAEBPEMEHHBIM IO~
JIOBBIM CO3pPEBaHMEM MPEHMYILECTBEHHO Y JE€BOYEK.
Hepenko y OonbHBIX, CTpafaloliuX CHHIAPOMOM
McCune-Albright, oGHapyKuBatoTCs M PYTrHe SHIO0K-
PHHOJIOMMYECKUE OTKIIOHEHUS: TUTIepYHKIHUS TUIodu3a
(cunapom KymmHra, akpomeranus, THTAHTU3M), IBYX-
CTOPOHHSISI PEOXPOMOIIUTOMA, TUIIEPTUPEO3, aIeHOMA
HajanouyeuHukoB. Habmonaromasicst y 50% OonbHBIX
runodochaTeMus 1 HapylIeHHEe MUHEPATIU3all1 CKe-
JeTa SBISIIOTCSl CIEJCTBHEM aKTHBHPYIOIEH MyTa-
uuu GNAST1 rena, noBbIaoIei akTHBHOCTE peLier-
TOPOB Pa3IMYHBIX TOPMOHOB, MEPEIAIOIINX CUTHAT C
nomortisio G-npoteuna [71,72]. B ceiBopoTke 007b-
HBIX MOBBIIeHa KoHueHTpanus FGF-23, a kocTHbIe
knetku skcnpeccupytor MPHK FGF-23 [45]. Cunn-
pom McCune-Albright BcTpeuaetcst ciopaiiuecku 1
HE IepeiaeTcsi o HaceACTBY.

K. White u coasrt. [40] HenaBHO onucaiu OOJb-
HBIX C aKTUBUPYIOILIEH MyTaluel perentopos 1 Tumna
FGF (FGFR1), unayuupytouieii ocTeornoGoHUYECKYO
nucriaszuto (O). Tlocneansisi, nepenaromasics: ayTo-
COMHO-JJOMHUHAHTHO, XapaKkTepu3yeTcsi KpaHHo(alu-
AITbHBIMHU HAPYICHUSIMH, KPAHHOCHHECTO30M, PH30Me-
JIMYEeCKUM ABap(pu3MoM, OpaxuIaKTHINEH U MaToo-
FHYECKUMHU TepenoMaMu. Y 4YacTh OOJbHBIX
BBIsIBIIsIETCS TUnodocdaTeMust 1 HU3Kask KOHIIEHTpa-
Usl KaJTbIUTPUONAa B CHIBOpOTKE. Omnucansl 3 myTa-
uuu FGFR1 (N3301; Y372C u C379R), BbI3bIBatOIIHE
JePeKT KajablU(pUKAIIMA KOCTHOM TKaHH.

leHeTnueckue HapyieHus: TpaHcrnopra docdara
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B MOYKaX BCTPEYAIOTCS IOCTATOYHO penko. Tak, ya-
cto Haubosiee pacrpoctpanenHoro XLH cocrasmisier
npubanzuTensHo 1:20000, Torna kak HereHeTH4yecKas
runogocdaremus NpeacTaBIsieT OPAUHAPHYIO HAXO/-
Ky Y 00CJIe/IyIOMBIX 10 Pa3INYHBIM IOBOJIaM OOJIBHBIX.

[laToreHeTHUECKUMHU MEXaHU3MaMH HEreHETH-
yeckoi runodocdareMuu SBISIOTCS WK HapyllIeHHEe
abcopOuuu docdara B KETYIOYHO-KHIICUHOM TPaK-
Te, WM €ro Ype3MepHbIe MOTEPU C MOYOM, HITH Tepe-
X071 BHEKJIETOUHOTO Pi BO BHYTPHKIIETOUHOE MTPOCTPaH-
CTBO.

[Mpuunnamu ymepeHHO# runodocdaremun, cBs-
3aHHOMW C MOBBINICHHBIMU TIOTEpsiMU (Pocdara ¢ Mo-
4O, SIBJISIFOTCS [IEPBUYHBIN TUIIEPIIAPATUPEO3; TUIIEP-
napaTupeos, NePCUCTUPYIOIIUH MOCe TPaHCIUIaHTa-
MM TTOYKH, aJIKOTOJIN3M, HEKOHTPOJIMPYEMBIH Ha0eT,
MeTa0OIMUECKUN WU PECTIUPATOPHBIN anuao3, yBe-
JTYeHue 00beMa BHEKJIETOUHOM JKUAKOCTH, MPUEM
HEKOTOPBIX JIEKAPCTBEHHBIX MpenaparoB (KajiblUTO-
HHHA, MY PETHUKOB, IIOKOKOPTUKOUI0B, OMKapOOHaTa).

Hapymenue BcacwiBanust pocdara B sKemyI04HO-
KUIIEYHOM TpaKTe 4acTo SIBISICTCS CIEJCTBUEM 3J10-
ynoTpeOneHust aHTanuaamu, malabsorption, rojgoxa-
HMUSL, QIKOTOJTM3Ma, YMEHBILICHHUS B PAlJMOHE BUTAMUHA
D. Yeunennoe nocrymiienne gocharoB U3 BHEKIETOU-
HOTO MPOCTPAHCTBA B KJIETKH HAOIIOJACTCs IPU BbI-
XOJIe U3 TOJI0JaHUsI, TPU KOPPEKIIUH THITOHATPUEMHH 1
aIuJ103a, y 60JIbHBIX CETICHCOM, OCTPOM MoIarpoit, mpu
OTpaBJICHUH CaJIMLIUIIATAMH, BO BpeMsi 0J1aCTHOTO KpH-
3a MpU JIeHKeMUH, IPU BHYTPUBEHHOM BBEICHUH WH-
CyJMHa, TIIOKO3bI, GpykTo3bl. Tak, Mo gaHHbBIM M.
Betro u R. Pain [73], GoJiee 4yeM y MOJOBUHBI CTAIIMO-
HapHbBIX OOJIBHBIX ¢ ypoBHeM Pi menee 0,7 MMOb/1
NpUUMHOM runodochareMun SBISIIOCH BHYTPUBEHHOE
BBEJICHHE TIIFOKO3bI, B TO BPEMsI KaK IepopaibHOE 10-
TpeblieHne caxapoB OKa3bIBAET MEHEE BBIPAKECHHBIH
addexr.

Konsepcus Pi B oprannueckue ¢pocharsl BO3MOK-
Ha B MpOLIECCe TIIMKOIM3a NP B3aUMOJCHCTBUY TIIHU-
uepaibaerua-3-pocdara ¢ nuToriazMaTHuecKkum Pi
¢ obpazoBanuem 1,3 audocdormuiepara u nepexonua
AJl1® B AT®, npu okuciuresibHoM (ochopuimpona-
HHUH, BO BpeMsi KOTOPOTO MUTOXOHJpHabHbIN Pi nc-
nonb3yercst it popmupoBanueM ATD uz AJID, npu
pacIienieHny IIMKOTeHa ¢ MOCIeIoBaTelbHbIM 00pa-
30BaHHEM DJIH0K030-1-ocara u mioko30-6-pocda-
Ta. DT MPOIIECCHl BBI3bIBAIOT CHIDKeHHE Pi B ChIBO-
poTKe B cpeaHeM Ha 25% [74].

Hexotopbie U3 nepedncieHHbIX BbILIe TPAYHH (aJ1-
KOToJIbHasi aOCTHHEHLUS, MapeHTepaIbHOE MTUTaHUE,
JMa0eTUYECKUN KeToalu103, PeCITUPATOPHBIN ajKa-
JI03, 0KOT'H, HapyllIeHUe BcachbiBaHus Gochopa B Ku-
HIEYHUKE M MOTEPU C MOUYOH) CIIOCOOHBI MHAYIUPO-
BaTh TsDKeNyto runodocdaremuto. [locneanss Moxer
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CONPOBOXKIATHCS HapylieHusiMu co ctoponsl [ITHC
BIUIOTH JI0 Pa3BUTHS CYIOPOT U KOMBI, CHIDKEHHEM
cojiepkanus B apurpounutax 2,3-nudocdornuiepara,
MOBBIIICHUEM MX PUTUIAHOCTH M TeMOoJIU30M [75], mo-
BBIIIEHHOW CKIIOHHOCTBIO K HHPEKIIMOHHBIM OCIIOKHE-
HUSIM BCIIE/ICTBUE HApyIIEHUs] PyHKIUH JEHKOIIUTOB/
Makpodaros [76], pa3BUTHEM MUONIATHH U PabIOMHU-
onuza [77,78]. dnutensHo nepcuctupyrorast rurnodoc-
(daTeMus MHIYHUPYET OCTEOMAJISIIIUIO.

VY 00JibHBIX ¢ BBIpaKeHHOU runopocdaremueit
HaOII0AAI0TCS CHIKEHHE CKOPOCTH KITyOOUYKOBOM
(uibTpauK U MeTabOIMYSCKUE HAPYIIICHUS (CHUXKE-
HHe BHYTpHKIeTouHOro Pi, AT®, npeiecTBeHHUKOB
(hocdoauIua0B, NIIOKOHEOTeHE3a, UyBCTBUTEIILHOCTH
K UHCYJIMHY, yMeHbIIeHue npoaykuuu 1.25(0OH),D3).
Kpome Toro, BBISIBISIETCS Psii COCTOSIHUM, OTYACTH
CBSI3aHHBIX C U3MEHEHHSMH TPAHCIIOPTHBIX XapaKTe-
PHUCTHUK MOYEK (TUMepKaIbLNYpHsl, CHUKEHUE TyOy1sip-
HoU peabcopOumu Na“, runepmarue3ypusi, Oukap0o-
HATypHsl, METa0OJMUSCKUH allUuI03 U T.JI.).

Ymepennas runodocdaremust (>2,0 Mr/mi) oObI4-
HO HE BBI3bIBAET KIMHUYECKHX MPOSIBICHUH U HE Tpe-
Oyet neyenusi. bonee BeipaxkeHHbIe OTKIOHEHUS Pi (y
B3pocibix <1,0 mr/an u 'y aerei <2,0 mr/min) oObIYHO
KOPPUTHPYIOTCs T1eToM, oborameHHol docdaramu.
Hanpumep, 601bHBIM ¢ HAPYILIEHHBIM TUTAHHEM MOJK-
HO JIOTIOJTHUTEIBHO PEKOMEHI0BATh MOJIOKO, B 1 JT KO-
TOpOro cojepxkutcs 1 r docdopa, mpuueM CHITOE
MOJIOKO TEPEHOCUTCS JIydllle, YeM IieibHoe. borars
(docdaramu Tak ke ChIpbl, MSICO, Pbl0a U ApyTrHe Co-
Jiepxkaiue 0esok npoaykTsl. Docdartel B BUIE Kalu-
€BOM WJIM HATPUEBOW COJM B TabJEeTKaX MOXKHO Ha-
3HauYaTh nepopaisHo B 03¢ A0 3,0 r/cyT. Yepes 60-
120 mun nociae ynorpebnenust 1,0 r ¢ocdara ero
YpOBEHb B CHIBOPOTKE MOBbIAeTcs Ha 1,5 Mr/mi.
Harpus docdar moxHO BBOAMTH B Kiu3Me 1o 15,0-
30,0 mu 3—4 paza B CyTKH.

[Motepst B cyTku Oonee 3,3 T dochaTa BbI3BIBAET
TsDKeNyto runodocdateMuto co cHMKeHHeM (Gocdo-
pa B ceiBopoTke 70 < 0,5 r/mn. B oTcyrcTBHE BbIpa-
JKEHHON KJIMHUYECKOM CUMIITOMATUKH OOJLHBIM B Te-
YEHHUE HECKOJIbKUX JiHel Ha3HauatoT o 1,0-3,0 r oc-
¢dara (Bcero 610 r). IIpu runodocdaremun,
CONPOBOXKAAIOMICHCS KITMHUYECKUMH MPOSIBICHUSMH,
cytouHas jio3a ocdara ypenuunaercs 110 3,0 r/cyT
(20,0 r B Teuenue 1 Hen). [Ipy HEBO3MOXKHOCTH TIEpO-
panbHOTO TIprieMa docdar BBOAAT BHYTpuBeHHO (1,0
r B 1 1 xuakocTu B TeueHue 8 yac). Kak mpaBuio, 3To
M03BOJISIET TIOBBICHTH KOHILIEHTpALUIo Pi B CBIBOPOTKE
Oosiee 1 mr/mm.

Hapsiny ¢ Bo3memiatonieii tepanveii HeoOXoaumo
NBITATHCSl YCTPAHUTH TPUUMHY runodocdaremun (yna-
JIUTh 4ICHOMY TIAPAIUTOBUIHOM KENe3bl, OIyXO0Jb PH
TIO, koppurupoBars alua03 u T. 1.). [lpu renernyec-
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koii runodocharemun (XLH, ADHR) ycrpanenue
npuuuHbI TunodocdareMiu HEBO3MOYXKHO, OTHAKO U B
oTHX Citydasx Hasnadenue 1,25(0OH),D, cnoco6no (3a
UCKITIOYEHUEM PE3UCTEHTHBIX (POPM) MOJIOKUTETBHO
BJIMSITh HA MUHEPAJIbHBINH MeTa00M3M. AHAIOTHYHBIM
00pa3oM, KaJILIUTPHOJT yMEHbIIaeT TunodochaTeMuto
Y TIPOSIBJICHUS] OCTEOMAJISILIMY TIPH cuHIpoMe DaHKo-
uu [79]. [Nocneanui, HaCJIeACTBEHHBIN UM TPUOOpe-
TEHHBIH, BapUaHT XapaKTepHU3yeTcsl HapylICHHEM
TPaHCIIOPTEP- WM SHEPTHs-3aBUCUMOr0 TPaHCIOpTa
AMHMHOKHCIIOT B MPOKCUMANbHBIX KaHajblaX. OH, Kak
npaBuUiIo, conpoBokaaercs runopocdaremueit [80].

Tuazupl — €IMHCTBEHHbIN KJIACC INYPETUKOB, UH-
JOYLUHUPYIOUIMX TOBBIIIEHHE dKCKpeuun Gpocdaros, He-
CMOTpSI Ha YMEHbIIIEHHE 00beMa BHEKICTOUHOM KK/
koctu [81]. [ToaToMy y OOJBHBIX C TCHJICHIIUEH K TH-
nogocharemMuun ciaenyer uzderaTb HazHaYCHUS
THA3UJIOB.

B HOpMe KoHIIeHTpalus HeopraHuueckoro Gocgo-
pa B nnasme (P,), paBnas 0.75-1,45 mmoub/a1, onpe-
nensercs pocharnoit Harpyskoii (L) u cnocobHoc-
TBIO ITOYEK peabcopOupoBaTh U IKCKPETUPOBATH (hoc-
(atbl, 4TO OTpaxkaeT CleAylollee ypaBHEHHE:

P,=L , /CKO+TR, /CKD,

rae CK® — ckopocTh Ki1yO04YKOBOH (UIBTpaIHH,
a TR, — tyOynspnas peadbcopouus pocdara. ITpu Hop-
manbHOi CK® u HOpManbHOW MakCHMMabHOM pead-
copbuuu P, (Tm,) B nepecuere Ha exunuiy QyHK-
UOHUPYIOILEH ToueuHOH TKaHu (He(poH), BeIpaxkae-
Mol otHomenueM Tm,/CK®, conepxanue Pi B
CBIBOPOTKE OCTAETCS HOPMAIbHBIM /1K€ MPU YBEIHU-
yeHuu (ocdarHoii Harpy3ku B 2—3 pa3za. CyllecTBeH-
HOE TIOBBIIIEHHE YpOBHS (ocdareMun HabIOAAETCsS
TIPU COYETAHMH yBETNYEHHOH L co cnmxennoi CK®D.
OcHOBHBIEC IPUUYKMHBI TUNIEpPOCHATEMUN TTEpEUncIie-
HBI B TaOJIHIIE.

Beiiie moapo6HO 00cy)Kaanuch MeXaHu3Mbl pas-
BuTHs runodocharemun Ha GoHE MOBBIIIEHHON CeK-
peuuu IITT. B yciioBusiX CHUKEHHOU NPOLyKLUU IOP-
MoOHa (IepBUYHBIN TUIONAPaTHPEO03, TEHETUYECKUH WITH
pHOOPETEHHBIHN, 00yCIOBICHHBIA XUPYPrUIeCKON KT
JIy4€BOU IE€CTPYKLMEN; IPU 8y TOMMMYHHOU 3HJI0KpHU-

HomaTuu ¢ nosiBieHueM ayroantuten k [HDK mnmn
[HIPK 1 gpyrum sHIOKPUHHBIM KeJie3aM; TP TMCeB-
JIOTUIONApaTHPEO3e, CBI3aHHOM C HapyILlIEHHEM CTPYK-
Typsb! IITT-penientopoB Ha OpraHax-MHILEHSIX: [1CEB-
JIoTUrno-napatupeo3 la Tuna-HacneacTBEHHas OCTEO-
muctpodus Albright u nceBnorunomnaparupeos I Tuna
0e3 SIBHOM MeHETHUYECKOW OCHOBBI, HO HECIIOCOOHOC-
tei0 [ITT BbI3BaTh (hocdarypuio) MOBHILIAETCS TY-
OyssipHast peadbcopOuust hocdara U pa3BUBaETCS TH-
nepdocdaremusi, XOTsI OCHOBHBIM KIIMHUYECKUM IPO-
SBJICHUSM IEPEUHUCICHHBIX COCTOSHUM SIBISIETCS
TUIOKAJBIUEMHSI.

lunepdocdaremus HaOMOAAETCS TAKKE TIPU TIe-
perpyske jxkene3oM (TanacceMus, reMoXpomaros) U
Menpio (OonesHs Bunbcona-KonoBanosa).

DK30THYEeCKON NMpUunHON runepdocdaremMun,
00yCJIOBJIEHHOH yMeHbIIIeHHeM BbiBeieHHs (ocdaTa
C MOYO, SIBJISIETCS TYMOPaJIbHbIN KalbLMHO3, HACIE-
CTBEHHast 00JI€3Hb, pa3BUBaOLIasics Ha QOHE MOBHI-
HICHHS B CHIBOPOTKE KOHLIEHTPALUK KaJbIIUTPUOJIA U
XapaKTepU3yIolasics o0pa3oBaHueM 00JIE3HEHHBIX
omnoxkeHn# pocdata KanbKs B MATKUX TKAHSIX U CY-
ctaBax. [IpuunHoi 3a007€BaHUS SIBISIETCS MHAKTUBU-
pytomas mytanusi GALNT3 rena, kogupyroiiero
UDP-N-anerun-o-D-ranakrozamus/monunentua-N-
aleTUIIrajJakTo3a-MuHuI Tpancdepasy 3 — depmen-
Ta, OTBETCTBEHHOTO 32 NIMKO3WIMPOBaHUE OeJIKOB [82].

GALNT3 skcnpeccpoBaH B KOCTHOM M JIpYTHX
TKaHsX, a 3a00JeBaHNe, CBSI3aHHOE C €ro BOBJIEUEHH-
€M, SIBJISIeTCSl ayTOCOMHO-PELECCUBHBIM. Y TeTepo-
3UTOTOB UMEIOTCS cllabOBBIpaKEHHbIE OMOXHMHUYEC-
KHe OTKIIOHeHus [83].

Hapsiny ¢ GALNT3 y G0JbHBIX TyMOpaibHbIM
KaJbI[MHO30M BBISIBIICHA WHAKTUBUPYIOIIAS MYyTaIHsI
FGF-23 (S71G), BbI3bIBatolasi HapyleHHe CTpyKTy-
pot FGF-23 ¢ noBbIlieHreM KOHIIEHTPAIMU aHOMAJTb-
HOTO MPOJYKTa B CHIBOPOTKE KPOBU, HO CHU)KEHHBIM
conepkanueM HopMmaibHoro FGF-23 [84]. K pa3Bu-
THIO TYMOPAJILHOTO KaJIbI[HO3a TIPUBOAUT TAKKE My-
tauust S129G rena FGF-23 [85].

Iopbimenne Tmp,/CK®, accouMMpPOBaHHOE CO CHU-
s)keHueM 3kckpernu TAM® u runiepdocdaremueii, Ha-

OcHoBHbIE NpuYnHbI runepdocpareMmmun

YBenuyeHune TyoynsipHoi peab-

copbunm (nosbieHvie Tm,/CK®) | Hue L, /CKD)

YBenuyeHne ¢pocdaTtHoM Harpyskm (NosbiLle-

lMepepacnpegenexne ¢ BbIxogom ¢pocdata 13
KNeTOK BO BHEKJIETOYHOE MPOCTPAHCTBO

'mnonapatnpeos
lMceBpornnonapatnpeos
KOBEHWUNbHbIV FrMNOroHagmM3am

CHuxeHne CK® npu oCcTpo 1 XpOHUHECKOA
NoYe4YHOM HELOCTATOYHOCTHU
YBenuyeHune abcopbumn B XXKT Ha dpoHe ne-

PecnupaTtopHbii aumnos
OnabeTnyecknii ketoaunnos
JlakTaTHbIN aunaos

MocTtmeHonaysa yeHus BuT. D HeTpaBmaTtunyeckuii pabgommonns
mneptupeos NeyeHue docdaTt-comepxawmmm cnabu- | Mmneprtepmms

Akpomeranus TenbHbIMW UKW aHTauugamu, Knm3amamm LiutoTokcnyHaa tepanus

JNeyeHne 6ucdocdhoHaTamm TpaHcdy3us cTapon Kposm femonns

TymopanbHbI KanbLUHO3 Oxor 6enbiMm pochopom

YcuneHne katabonusma
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OnroaeTcsl, Kak YIOMHUHAIIOCh, IPU THITONIapaTupeose
uinu pesucteHtHocty Kk aeicteuto I1TT, a Takxke BoO
MJTaJICHYECKOM BO3pacTe (HeoHarajbHas rurnepdoc-
daremus) [86], mpu rHIOMAarHUEMUHU BCJIEJCTBHE
ymenbIenus cexperuu [ITI [87], mpu runeptupeose
B pe3yJsibTare MoBblleHUs: MeTabonusma [88]. B To
JKe BpeMsl JICUEHHE JIUTHEM, SBIISIFOLIMMCS] HHTHOUTO-
POM aKTUBHOCTH aJICHUJIATIIMKIIa3bl, HE COMPOBOXKAA-
ercst runiepdocdareMueii.

Bo Bcex mepeuncieHHbIX cilydasx, a Takke MpH
neyeHun Ouc- GochoHaTaMu U MPU yYMEHBUICHUH
o0beMa BHEKJIETOYHOH JKUIKOCTH Ha (QoHe mpuema
JIMYPETHKOB, TIOBBIIIEHHE (hocdopa CHIBOPOTKU 00bIY-
Ho He mpebimaet 0,5-1,0 MMoIb/11, HO ObIBaeT U Me-
Hee BBIP2KEHHBIM ¥ BPEMEHHBIM.

Iunepdocdaremusi, 00ycnoBieHHas Ype3MepHOI
Harpy3koii ocdaramu, 4acTo HOCUT TPAH3UTOPHBIN
XapakTep ¥ ObIBaeT CBsi3aHa Y MIAJICHLIEB C MOTPeO-
JieHueM OOJBILIOTO KOJIMYECTBA KOPOBHETO MOJIOKA, &
y B3POCIBIX — C HHTparacTpajibHbIM €ro BBEJCHHUEM
MIpU yAbLIEpaliK CIM3UCTOM xemyka [73]. Takoit xe
3¢ deKT OKa3bIBaeT MpUeM cojaepkaiiux ocdar cia-
outenbHbIX (Fleets phosphosoda) 1 BHyTprBEHHOE BBE-
neHun GocdaToB, MPEIPUHUMACMOE B CBS3H C T'H-
NepKaIbLIUEMUEH.

Iunepdocdaremust HabmonaeTcst TakKe Mpu Tie-
peIMBaHUM CTapOil KPOBU U MPU OXkorax OeibiM doc-
(dhopoM, BO BpeMsi BOCHHBIX JICHCTBUH, KOTOPBIN TPU
KOHTaKTE ¢ KUCJIOPOJOM 00pa3yeT MEHTOKCU (oc-
dopa (P,0,), npespamaromuiics nocjie B3auMOIEH-
CTBHUSL C BOJOW B TMUPOPOCPOPHYIO KHUCIOTY
(P,O,+H,0—>H,P,0.) u B nocneaywouem B 0pTo-
docdopucryro kucnory (H,P,O.+ H/O — 2H,PO,).
[Mocnenussi, BcacklBasich 4epe3 KOy, MOXKET MOBbI-
CHUTbh YpOBeHb (ocdara B KpoBH Ha 3—4 MMOnb/1. Y
KPOJIMKOB 9TO B COUYETAHWHU C HU3KUM KaJbIIUEM Cbl-
BOPOTKHU CIIOCOOHO BBI3BATh JETAIbHBIN UcXof [89].

B otauume ot sx30reHHO# QocdaTHOI HArpy3KHy,
rpu kotopoi 6ananc Gochopa ocTaeTCst MOJIOKHUTEb-
HBIM, 3HJI0reHHas QocdarHas Harpy3Ka pa3BUBACTCS
MPY BBICBOOOXKICHUH pocdara U3 KOCTel Ui MATKHX
TKaHe#l, a BHEIIHUM OanaHc Gocopa CTaHOBUTCS OT-
pHLIATETEHBIM.

[Tpu MHOXKECTBEHHBIX KOCTHBIX MeTacTa3ax BbIC-
BOOOXKIeHHE (Ppochopa U3 KOCTHON TKAHU HE MPEBbIIIIA-
er 5-10 MMOJIB/CYT, UTO MPU HOPMaIBHOW (DYHKIMH
MOYeK He cornpoBokaaeTcs runepdocharemueii. B o
JKEe BpeMsl B DKCIIEPUMEHTE PECIIMPATOPHBIN alua03 B
TEYEeHHE HECKOJIbKMX YacOB MOBBIIACT KOHIEHTPAIIUH
Pi B kpoBu Ha 5—6 MmO/ [90], XOTsI HE U3BECTHO,
BCTPEUAIOTCS JIM TaKhe HapylleHHs y 4yesioBeka. Jlak-
TaT-aluI03 ¥ KEeTOAK03 YBEIHMYUBAIOT COJIEpIKaHUe
(docdopa B ceiBopoTke Ha 3,3 1 1,8 MMOJIB/JI TIpU 01U~
HakoBbIX pH 1 ypoBHe a3ota MmoueBuHSHI [91].
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BricBoOoxaenne ocdara u3 MArKUX TKaHeH
BCTpeUaeTcst Mpu TpaBMe, pabJOMHONIN3E, TEMIIOBOM
I0Ke, MIMONaTHYeCKON MapakCU3MalbHONH MUOTTIO0Y-
IUHYpHU. B 9THX ciyyasix moBbllIeHUE YPOBHsI Goc-
(hopa B CHIBOPOTKE OOYCIIOBJIMBAETCS HE TOJBKO BbI-
x070M Pi 13 moBpekAEHHBIX TKaHEH, HO U C pa3BUTH-
€M OCTpOH MmoueyHoU HemocTaTouHocTH [92,93].

LluTocraTnyeckas Tepanusi BbI3bIBAET MAcCCHB-
HYIO JIECTPYKIHIO KIIETOK C BEICBOOOXKICHUEM B IIHP-
KYJISIMIO BHYTPUKIIETOYHBIX KOMIIOHEHTOB. [1pu ocT-
poii mumM(poOIaCTHON JIGUKEMHH, Pa3IMUHBIX THUIIAX
JTUM(POMBI, OCTPBIX MUENOTPOTH(EPATHBHBIX CHHAPO-
MaxX Ha3HauyeHHe IIUTOCTAaTUKOB B TeueHwe 1-2 nHei
BBI3bIBACT JIM3KC OIYXOJIEBBIX KJIETOK (CHHAPOM JIU-
3HCa OMYyXOJIM) C MOBBILIEHUEM B CBIBOPOTKE YPOBHSI
¢docdopa 1 MoUeBOI KHCITOTHI [94-96].

Dkckperust Gpocdara ¢ MOUO MPU CUHAPOME JIH-
31ca OMyXO0JM HauMHAET yBEeJIUUMBAaThCS B NIepBbIe 12
4 U COXPAHSIETCsI BLICOKOW B TeUEHHE 2 CYTOK, IOCTH-
rast 100-200 mmouib/cyT. ClieZlyeT UMETh B BHLY, U4TO
coaepkanue pocdopa B mumdpodiactax u Muenoda-
cTax B 4 pasa Bblllle, YeM B 3pejibIX KieTkax. [umep-
docharemust MOKET HaOMIOAATHCS MPH TEMOJN3E U
NpU paccacbiBaHUU T'€MaTOMBI.

W. Miller u coasr. [97] onucanu 3 4ieHOB OJ{HOMH
CeMbH, y KOTOPBIX HAOMIOAINCh HEMOTHBUPOBAHHBIC
9MM30/1bI TsDKENOoH runepdochaTeMun, COMpoBOK/Ia-
IOIIIMECS JINXOPAJIKOM, cyoporamu, runiepdocdarypueit
u nonuypueid. B unreppaine TiaTtensHoe o0cien0Ba-
HHE HE BBISIBUJIO Y 00C/IeIOBaHHBIX KaKOH-TTOO MaTo-
JIOTMH ¥ IPUYMHA OMTMCAHHBIX N3MEHEHHH OCTaI0Ch He
BBISICHEHHOM.

B cuity mepMaHEHTHO YBEITMUMBAIOLIETOCS YUCIa
OOJIBHBIX C XPOHMUYECKOW MOYEYHOH HEeI0CTaTOYHOC-
ThIO Ba)KHEHILIEe 3HAYEHUE M0 CBOUM IOCIEICTBUSIM
umeeT runepdocdareMusi, pa3BUBaoLIasICs NPy Ha-
pyuieHur QYHKIMH TOYEK, OTHAKO 3TOT BOIIPOC Oy/IeT
00CYXJIEH B MOCJICYIONIEM COOOIICHUY.
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