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N3meHenue ¢ochopHo-KabLMeBOro oOMeHa TMpel-
CTaBJIsIeT cOo0Ol omMH M3 Haubojee HeOJAronpUsSITHBIX
CUHIIPOMOB Pa3BUBAIOIICHCI XPOHUYECKON MOYEUHOU He-
nocrarounoctu (XITH). KDIGO® (2009) knaccubuimpyer
MMHepaJIbHble M KOCTHBIE HapyIIeHUs TPU XPOHUUYECKOI
oome3nn mouek (XBIT-MKH) ciaemyrommm obpazom [1, 2].

CucreMHOe HapyllleHHe KOCTHO-MMHEpaJIbHOTO MeTa-
oonm3Ma, oboyciosieHHoe XbII n manudectupyrolee of-
HUM U3 CJIEIYIONINX MTPU3HAKOB WIX MX KOMOMHAIIMEN:

— OTKJIOHEHMSI B MeTaboM3Me Kanbliuys, pocdopa, rma-
patupeouaHoro ropmoHa (I1I'T) unu Butamuna D;;

— HapylleHus: oOMeHa KOCTH, MUHEepaIu3alui,
00BbeMa, JIMHeMHOTO pocTa WK ee MTPOYHOCTH;

— COCyJIMCTast WM TKaHeBasl KaTbLIU(UKALIMSI.

KDIGO® (2009) [2] pekomeHIyeT MOHHTOPHHT
CbIBOPOTOYHBIX ypoBHe#l Kambuus, ocara, IITI u ak-
THBHOCTH 11e109HOi (hocarassl (IIID), nauunas ¢ XBI1
3-ii cramuu (1C), a y nereii npeajiaraeTcsi HAYMHATD TAKOE
monutopupoanue ¢ XBII 2-ii cramuu (2D).

Llenecoobpa3HBIMU MOTYT OBITH CJIEAYIOLINE NHTePBAJIbI
MOHUTOpHpOBaHus (Tab. 1):

— npu XBIl 3-ii craguu: mas kaiabuust U docda-
Ta CBIBOPOTKM Kaxaple 6—12 mecsues; u mig [T —
OCHOBBIBAsICh Ha €r0 HaualbHOM YPOBHE U TeMIIax Mporpec-
cupoBaHust XbIT;

— mipu XBIT 4-if cragum: 11 Kaneumst 1 docdara
CBIBOPOTKU — Kaxble 3—6 mecsaues; 1 mist [TTT — kaxnpie
6—12 mecsiLieB;

— nipu XBI1 5-ii ctanuu, Bkmodas 5D: wisd kaabuust 1
docdata cerBopoTKM — Kaxknble 1—3 mecsta; v st [T —
Kaxple 3—6 MecsLEeB;

— npu XBIT 4—5D craauii: ypoBeHb aKTUBHOCTH I1Ie-
JIOUHOI hocdarazbl — Kaxabie 12 MecsileB Win yalie pu
HaJIM4INU TTOBEIIIeHHOTo ypoBH: [1TT.

V mamuentoB ¢ XbBII, monydaromuyx jgedeHue 1Mo Io-
Bony XBII-MKH, m6o y Tex, y Koro oOHapyKeHbl OMO-
XUMUYECKUE HapylIeHUs, 11eJIeCOO0pa3HO  YBEJIUYUTh
4YacTOTy U3MEPEeHUid /UIi MOHUTOPUPOBAHUS UX TPEHIIOB,
3 (HEKTUBHOCTU TEPAIIUU U TIOO0UHBIX (P (PEeKTOB (YPOBEHb
[IOKA3aTeJIbHOCTU He KiaccuduuuposaH). B nononHeHue
y nauueHToB ¢ XBIT 3—5D cranuii BO3MOXHO U3MepeHue
ypoBHs 25(OH)D (kanpLunnosia) ¢ 4acTOTONM MOBTOPHBIX
U3MEPEeHUI, onpeesisieMoil Ha4aJIbHbIM YPOBHEM U TIPOBO-
numoii Tepanueii (2C). [1pu koppekiu nedunnra u Hego-
cratrouHoct ButamuHa D KDIGO® (2009) [2] npennaraet
WCTIOJIb30BaTh JIeUeOHbIE CTPAaTeTUK, PEKOMEHIyeMbIe IS
o6mieit momyssiuu (2C).

Hauanom pa3BuTusi KOCTHO-MUHEPATbHBIX HAPYILIEHU I
SIBJIIETCSI CHIDKEHUE CIIOCOOHOCTH ITOYEK K AKCKpeLnu (hoc-
¢aToB Ha poHe MPaKTUIECKHU HEM3MEHHOTO UX BCAChIBAaHUSI
B kuireyHuke [3]. Camxenne CK® (< 60 mi/MuH) u ce-
KPETOPHO PYHKLMU KAHAIBLEB IPUBOIAUT K COBOKYITHOMY
yMeHbllIeHUI0 BbiBeneHust (ocdaros. Tunepdocdatemust
SIBJISIETCS MOIIHBIM (DaKTOpOM YBEJIMYEHUSI MPOAYKLIMU
IITI, KOTOpBII KOMMEHCATOPHO YCWJIMBAET SKCKPELUIO
(ocdaToB, OTHOBPEMEHHO CTUMYJIUPYS BBIXOI KaJbIUs

Tabnuua 1. UHTEepBasibl MOHUTOPUPOBAHUS BUOXUMUYECKUX NoKa3aTenel, xapakrepusyiowmux XbIrn-MKH

YacToTa MOHUTOPUPOBaHUS
Crapus XBIl _ LenouHas 25(0OH)D
DR JLus docodarasa (kanbumnguon)
3-9 6-12 mecsueB He onpepeneHo He onpepeneHo
4-q 3-6 mecsLueB 6-12 mecsueB Pas B roa WK YaLlle He onpepeneHo
5-5D 1-3 mecsaua 3-6 mecsaues A t
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PucyHok 1. Bagepxka ¢pocgpopa

M3 KOCTell M yBelIMYeHUe cuHTe3a BuTamMmHa D. OmHa-
KO TUMNEepKaJIblMEMHUS] HE HACTYMAaeT, YeMy CIOCOOCTBYET
KOHTPOJIb CO CTOPOHBI TUPEOKATBIIMTOHWHA, KOTOPbIiA TaK-
K€ yCUJIMBAeT U cekpeluio pocdopa. Takum odpazoM, mpu
XBIT 2—3-i1 cranuu ypoBHU hochopa 1 Kajblys OCTalOT-
Csl HOpMaJIbHBIMM, a YPOBEHb MapaTrOpMOHA TMOCTEIIEHHO
noBbliaercs (puc. 1).

ITo mepe mporpeccupoBaHUsI MOYEUYHON HEIOCTATOY-
HOCTU Pa3BUBAETCSl PE3UCTEHTHOCTh KAHAJIBLEBOTO arlna-
para nouek K nevicteuto [ITI dnst ycuneHust skckpeuuu
docdopa opraHM3MOM HauMHAET OoJjiee aKTUBHO MCIIOJIb-
30BaThcsl BUTaMUH D, yBenuuuBaroniuii BeiBeeHUe doc-
¢aToB, HO, MOMUMO 3TOTO, CTUMYJIUPYIOLINI BCachblBaHUE
KanpLus (1 B MeHblleil Mepe docdopa) B KUIIEUHUKE U
peabcopOiMio Kalblidsgd B moukax. HamomHuM, 4TOo BU-
TamuH D, (sproxanbumgepon) mocTynaer ¢ nuiiei, Bu-
TamMuH D, (xonekambuugepon) obpasyeTcs B KOXE IOJ
BO3JIEHCTBUEM YIBTPAPUONETOBBIX Jlydeid. Burammubr D,
u D, noasepraiorcsi mepBoMy I'MAPOKCUIMPOBAHUIO B Tie-
YEHM, TIIe B MOCJEIYIOIIEM U COXPAHSIIOTCSI €T0 OCHOBHBIE
samacel. IIpu sTom D, npespamaercs B 25-rMapoKCUXo-
Jexanpungepon (25-OH-D,) — kampumauon, a D, — B
25-runpokcusprokanbundepon (25-OH-D,). Dto npe-
BpallleHWe KaTaau3upyeT (epMeHT 25-ruapoKcuiiasa.
25-ruapokcuKanbiuGeposibl — OCHOBHAs TPaHCIIOPTHAasI
¢opma ButamuHa D B opraHuszme. B miasme KpoBu OHU
(kaKk u npyrue ¢opMbl BUTaAMUHA) MEPEHOCSTCS crelupu-
YECKUM TPAHCIIOPTHBIM O€JIKOM — TpaHCKaJIbLIM(PEPUHOM.
Bropoe ruapokcuaMpoBaHuEe MPOMCXOIUT B TOYKAX, TE
u3 25-OH-D, ¢ nomomipio 1-0-TuapoKcuiiasbl 00pasyeTcst
Ouosiornyeckn akTUBHbIA BuTamuH D, (1,25-auruapok-
cuxojieKaaburdepos, Wi KalablUTPUOI), a MOCPEIACTBOM
24-ruppokcunasel — 24,25-(OH)2-D,. Ananornyno wu3
25-OH-D, obpasyrorea 1,25-(0OH)2-D, n 24,25-(OH)2-D,,.
HaunbGonee aktusHag Qopma D,, oTBeTCTBEHHasd 3a €ro
Gynkuun, — 1,25-(OH)2-D,. Ee buonornyeckoe neicrpue
B 10 pa3 mpeBbllIaeT aKTUBHOCTH APYTUX (DOPM, TTOSTOMY,

roBops o nepunure ButamuHa D npu XBII, npexae Bcero
HMMEIOT B BUIly HEJIOCTAaTOUHbBIN CHUHTE3 aKTUBHOTO METa0o0-
Jra BuTamMmuHa D,

BaxHeiiive peryiasiTopbl, aKTHBUPYIOIIME CUHTE3
1,25-(OH)2-D,: mnapatMpeouaHblii TOPMOH, 3CTPOTEHbI,
MPOJIAKTUH, COMATOTPOITMH W UHCYJIMH. YBEJIUYeHUE KOH-
HeHTpauu ¢ocdopa yCUIMBAET CEKPELINIO MMapaTTOPMOHa,
KOTOPBI aKTUBUPYET BITOYKAX | -0/-TMIPOKCHIIA3Y, B Pe3YIIb-
TaTe 4ero yckopserca cunres 1,25-(OH)2-D,. M30biTouHoe
nocryrienne Ca?" u pocdopa ¢ et mogaBIsieT CUHTES
1,25-(OH)2-D,, Tak Kak npu 9TOM €ro IpeIIleCTBEHHUK
25-(OH)-D, mpespaiaercst B noykax B 24,25-(OH)2-D,,
KOTOpBIIA CTUMYJIMpPYET BcachlBaHUE Kajblivsl U hpochopa
B KMILEYHMKE TaK ke 3 dekTnHo, Kak 1,25-(OH)2-D,, u
OTHOBPEMEHHO CTUMYJIMPYET OCTEOTeHe3 UM MUHepaiu3a-
110 KOCTHOM TKaH! [3].

Y mnanuentoB ¢ XBIT 3—4-ii cranum B pasiuvHbIe
CPOKM pa3BUBaeTcs cHavalia (YyHKUMOHAIbHbIA, a 3a-
TeM aOCOMIOTHBIA AeduuuT BuTaMuHa D, (Kanbumauo-
Jla ¥ 3aTeM KaJIbIIUTPUOJIa) 3a CUET YMEHBIIEHUS] MacChl
(byHKIMOHMpYIOIIEe  MapeHXUMBI,  MPOAYLIMPYIOIICH
1-o-tumpoxkcwnaszy. OcHOBHOe TAaTOMOP(OIOTUYECKOE
CJIE[ICTBME Pa3BUBAIONICICS HEIOCTATOYHOCTU BHUTAMU-
Ha D — HapylieHue MuUHepaau3allid KOCTHOW TKaHWU.
Buonornueckas akTMBHOCTb BUTaMMHa D u3mepsieTcs B
MEXKIYHApOIHbIX (MHTEpHALMOHAIbHBIX) earHuiiax (ME);
1 ME cootBerctByeT akTuBHOCTH 0,025 MKT 3pro- wiu Xo-
nexkanbiudepona. Comepxanue D, u D, B npoaykrax mnu-
TaHUSI HEBEJIMKO, HAITPUMED B MeYeHU ObIKa U CJIMBOYHOM
Macse coorBerctBeHHO 0,4 u 0,4—3,2 ME/r. UckitoueHne
COCTaBJISIOT KUP TI€YSHU TPECKU U TYHIIA, B KOTOPBIX 3TUX
BUTAMUHOB CcOepKUTCsI cooTBeTCTBeHHO 50—350 140 000—
60 000 ME/mu. ITorpe6HOCTD YesioBeKa B BUTamMuHe D, co-
crapistiomas 400 ME (10 MKr) B CyTKM, IpU JOCTAaTOYHOM
U PeryJisipHOil MHCOSILIMU o0ecreunBaeTcss (DOTOXUMU-
YECKMM CUHTE30M D, B KOX€ WM 3a CYET IOCTYIUIEHUS C
nuieid. OmHaKo 3a CYeT MUIIEBOro pallioHa ¥ BO3AECTBUS
yABTpaUONIETOBBIX JIyuyell KOMIIEHCUPOBaTb HEMOCTATOK
BuTamuHa y mnauveHToB ¢ XBII HeBo3moxHo. Iloatomy
KakK JiedeOHyto omnuuio aist naieHToB ¢ XbIT 3—4-ii cta-
nun KDOQI pekoMeHIoBaiu 11eJIeBO€ ChIBOPOTOUYHOE CO-
Jep>kaHue ruapokcuxonekanbimdepona (25(OH)D), 1o
€CTb KaJbLMAMONIA (HEAKTMBHOIO BuUTamMmuHa D.) B nm03e
> 75 MMOJIb/11, Kak W Julsl Bcero HacesieHus. Ero BocnosiHe-
HUE BO3MOXHO 3a cueT JitoObIX (hopm BuTammHa D.

Takum oOpazom, nmpu XBI1 3—4-ii cTtagum ypoBeHb
tdochopa B KpoBu ocTaeTcs emie HOPMAJIBHbIM, HMes
TEHJAEHUHMIO K MOBBINIEHUIO, YPOBEHb KaJbIMs OCTaeTCs
HOPMAJIbHbIM, MMesl TEeHIEHUHUI0 K NMOHWKEHUIO, YPOBEHb
ITTT nocrenenHo nosbimaercs, yposHu Buramuna D, u ero
AKTHBHOTO MeTa00JMTa MOCTENEHHO CHIKAKTCA. CrenyeT
OTMETUTD, YTO 3a CUET B3aMMOJICHCTBUS C pa3IMIHBIMU J10-
MEHaMU B TKaHSAX OpraHu3ma BuTaMuH D, peanusyer u apy-
rue 3G deKThl, He CBsI3aHHbIe HaIpsMyto ¢ cuHTe3oM I1TT:
cHKeHue aktuBHocTH PAAC 1 npoTenHypuu, yMeHbIIIe-
HHE JIEBOXKETYTOYKOBOW TUIEPTPOMUH, 3alUTy OT aTepo-
CKJIEp03a 1 TIPOTHUBOOITYXOJIEBbIN (D (hEKT.

[Ipu npoctxenun XBI1 5-i1 cragumn yHKIIMOHATIBHBIN
neduluT BuTaMuHa D repexoauT B opraHuIecKuii, Tak Kak
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PucyHok 2

M3-32 PE3KOro CHIDKEHUs BbIPAOOTKU 1-0(-TMAPOKCUIIA3bI
MPaKTUYECKN TPEeKpallaeTcs CUHTE3 aKTMBHOIO MeTabo-
JIUTa BUTAMMHA — KaJIbLIUTPUOJIA. B CBSI3U ¢ 3TUM ISt J1e-
yeHus XBI1 5-it cragun KDOQI He pekoMeHayIoT Ha3Ha-
yaTh HATUBHBII BUTaMUH D, oT/1aBasi MpuopuTeT aKTUBHBIM
(dopmam sutamuHa D, unu D,. @opmupyrommiica nedunur
BUTaMMHa D 00yc/lOBIMBaeT pa3BUTHE TMITOKATIbIIMEMUM.
Taxum o6pazom, rmpu XBI1 nmerot MmecTo HapacTaromas -
nepdochaTeMust, TMIOKAIbIUEMHUST, 1e(UIIAT BUTaMruHA D
(0cOOEHHO ero akKTMBHOIO MeTa0oJIMTa) M BCE HapacTaio-
mas Beipadotka I1TT (puc. 2).

Tunokaneumemust npu aedunure BUTamMuHa D cmo-
coOcTByeT He ToubKo runepnpoaykuuu [ITI (BropuuHbIid
TUMeprnapaTupeos, Wi rurneprnapaTupeouiuam), Ho 1 mo-
cJieytolleli TUIIepIUia3uy apaliMTOBUIHBIX XKeJle3 U pa3-
BUTHIO UX aJICHOMBI. DTa TUIIEePIUIa3upOBaHHAsI TKaHb yXKe
MaJIOUyBCTBUTEIbHA K PETYIUPYIOIIEMY BIUSHUIO KaJIbIIsI
un ButamrHa D. CuuTaercs, 4To KOJUYECTBO KabIIMEBbIX
PELENTOPOB B y371aX MapallMTOBUIHON Kejle3bl YMEHbIIIa-
ercd rmout Ha 60 %.

Kanbuuii u Butamun D, mpakTMYeCKK HE3aBUCUMO JPYT
OT Ipyra peryaupyioT BeipaboTKy IITI depes pasmmunHbie
pelenTopsl: Kajabuuiipacrio3Hawommii peuentop (KP) u
TpaHcMeMOpaHHblid BuTamMuH-D,-penenirop (BP). KP as-
JIIeTCS TOBEPXHOCTHBIM MEMOpaHHBIM pELIENTOPOM, Ha-
XOOSALIMMCS B HEAKTUBHOM COCTOSIHUM TPU HU3KOM CO-
JEP>KaHUM  BHEKJIETOYHOIO KajblMsl, 4YTO OIpeaessieT
noctossHHbIN cuHTe3 [1TI 1 saBsIeTcsl curHajaoMm K yBesv-
yeHuto kosmyectBa KP. Ilpu moBblieHUM comaepskaHUs
Kanbiust akruBupyercsi KP, uro ObICcTpo BBI3BIBAET CHU-
sxkenue konauyectsa [1TT 3a cuer yrHeTeHUsT ero CMHTE3a U
cekperuu. OMHOBpeMEHHO yMeHblIaercs aKcnpeccusi KP.
OpHako, eciiM HU3KOE COJIEP>KAHUE KabIUsl COXPAHSIETCs
BO BHEKJIETOUHOM XUIKOCTU 00JI€€ HECKOJbKUX MUHYT, aK-
TUBU3UPYIOTCS MEXaHU3MbI TPAHCKPUIILIMM U HAUMHACTCS
nposudepalms MmapaTupeoruaHbIX KiaeToK. Butamun neri-
CTBYET 3HAUUTEIbHO MEJIEHHEE, TaK KaK Ul pean3aluu
addekTa eMy HEoOXOAMMO MPOHUKHYTh BHYTPb KJIETKU
MapalMTOBUIHOM XeJe3bl, CBI3aThCs C SIEPHBIM PELeTO-
POM U TOJIBKO 3aTeM BbI3BaTh 3(P(EKT MomaBIeHUs] TEHHOM
TPAHCKPUIILIMU, TIPUBOJIAIICH K CHUKeHUto cuHTe3a [TTT.

Takum 06pa3oM, 3TUOJIOTUUECKUMHU (HaKTOPaMU BTOPUIHO-
TO TUTIEpITapaTupeo3a SIBISAIOTCS TOCIeA0BaTeIbHO Pa3Bu-
Batolmecs rurepdocdareMus, 3aTeM AeGUIUT aKTUBHOTO
ButamuHa D, u runokanbuuemus [3].

®Docgop BIMAET HA MPOLIECCH MPSMOIi ¥ HENPAMOIi KaJIb-
muukami. [ToBbIlIeHHbI BHYTPUKJIETOYHbII KAJIbIMiA 00-
pasyer SIpo ANATUTHOIO JEN03uTa B coemuHennu ¢ ocdo-
pom. Henpsivas kabimpukanysi NPOMCXOAUT MOCPEICTBOM
Pa3BUTHS TMIIEPNIAPATUPEOUIU3MA: IIUTEJIbHOE TOBbIICHHE
ypoBHsa ¢occopa Hanpsamyio ctumyimpyer cunte3 ITTT
M BeleT K Iumnepiiasud napatupeouaHbix keje3, a ITTT
TIOBBIIAET 0A3JTbHBIIA YPOBEHb BHY TPHKJIETOYHOTO KAJIBINS.

Hapymenus gochopHO-KaibnmeBoro oomMeHa hopmupy-
0T JIBA OCHOBHBIX BEIYLINX CHHIPOMA: Pe30POII0 KOCTHOI
TKAHH ¥ 3KTONMMYECKYIO Kasbimukammo. HauGosnee Heba-
TOTIPUSITHOM SIBJISIETCST KabLIM(DUKALINS CEPIeUHO-COCYTUC-
TOM CUCTEMBI, KIIMHUYECKAsl 3HAUMMOCTb KOTOPOI COCTOUT B
(batambHOM MOBBIIIIEHNY PUCKOB KAPAMOBACKYJISIPHOM CMep-
ti. KDIGO® (2009) [2] mpemiaraet, 4ToObl Y MalMEHTOB
¢ XBIT 3—5D cranuii 6bU1a BOZMOKHOCTb MCITOJB30BaHUS
JlaTepaIbHOI aOMOMUHAIBHOM peHTreHorpaduu st oOHa-
PYXXEHMSI HAJIMUUS WM OTCYTCTBUSI COCYIMCTOM KanbLiMu-
KalMu, a sXoKaparuorpa@uu — st OnpenesieHus HaTuuus
WM OTCYTCTBUS KJIANTaHHOM KaTbIM(PUKALIMKM KaK pa3yMHbIX
aJIBTepHATUB BU3yaJlM3allii, OCHOBAHHON Ha KOMITbIOTEP-

Tabnuua 2. Kanbumngukayms aprepuii: pasinyHbie
TOYKU NPUJIOXKEHUS MPU cepaevyHO-COCYANCTbIX
3a60s1eBaHUaX N HapyLueHnn pocdopHo-
KanbLyuneBoro oébmeHa’

Intima Media

mctonorna | Atepocknepos ApTepuocknepos
OnddysHoe no- JNlnHeriHble peno3u-
paxeHue KpucTan- | Tbl MO XO4y 31acTu-
namm Kanbums YeCKMX BONOKOH

Peaynbrat | Okknto3us MoTeps anacTny-

HOCTU

XapakTtepHo | na cepaeyHo-co- | Onsa XBI, auabeTa,
CyOMUCThIX 3a60ne- | BO3PACTHbIX M3Me-
BaHUM HEHUN

dakTopsbl Nvnuapl, makpo- OnacTuvH, magko-
darn, magkombl- | MblLLeYHbIE a51e-
LIeYHbIe KNETKN, MEHThI
BOCMNaneHme

Mpumeyanune: npu XBIM nmeroT mecTo 06a npovuecca.

" Proudfool D. et al. // Heiz. — 2001. — 26. — 245-251.

Giachelli C.M. et al. // J. Am. Soc. Nephrol. — 2004. — 15. —
2959-2964.

London G.M. et al. // Nephrol. Dial.Transplant. — 2003. —
18. — 1731-1740.

Photograph reproduced from Persy V. et al. High-resolution
x-ray microtomography is a sensitive method to detect vascular
calcification in living rats with chronic renal failure // Aterioscler.
Thromb. Vasc. Biol. — 2006. — 26. — 2110-2116, by permission
of Lippincott Williams & Wilkins
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Hoii Tomorpacduu (2C). TTpu 3TOM IpeiaraeTcs CUMTaTh Ia-
meHToB ¢ XBIT 3—5D craauii ¢ HaIMY“eM COCyIUCTOM /Kiia-
MaHHOHN KaJbLIM(UKAIMK UMEIOUIMMM HauboJjiee BbICOKUIA
CepICYHO-COCYIUCTBIN pUCK (2A).

Kanbumdukaius docdaramy Kanblusi HAYMHAETCSl C
MHTUMBI COCYIIOB U B TTOC/IEIYIOLIEM 3aXBaThIBAET MBIIIIEYHBII
cJ10ii, hopMUpYst KECTKOCTb cocynoB. Kanbimdukalvsi, mpo-
WUCXOMISIIast B pesysibraTe HapylieHuil dochopHo-Kambiye-
BOTO OOMEHa, HECKOJIBKO OTJIMYAETCST OT IMOPaskKeHUST COCYIOB
Mpy KapAMOBaCKyJSIpHBIX 3a0oneBaHusIx. OmHako npu XBIT
MMEIOT MeCTO 00a TUIIa HapyllIeHUi (TabJ. 2).

B cepaeuHoii wmbliie Takxke 00pasyloTcsl  o4aru
9KTOMUYECKUX KaTbIIM(UKATOB, UYTO CHMXKAET HarHeTaresb-
HylO0 CIIOCOOHOCTb Muokapna. [lpoiiecc hopMupoBaHUst
9KTOMUYECKUX KaTbLU(bUKATOB CTUMYIUPYETCSl MOSIBICHU-
€M 0CTe00JACTONONOOHBIX KJIETOK, AETO3ULIME KpUCTal-
J10B hocchara Kanblivs, yBenndeHueM FGF 23, derynHa A,
MaTpUIHBIX IipoTenHOB Gla 1 psimoM APYruX CUTHATBHBIX MO-
siekyn. menno pocty FGF 23 B Hactosiiiiee Bpemst yaesi-
eTcsl OTpOMHOE BHUMaHHE B OLIEHKE IPOrpecCHpPOBAHMS
dochopHo-kanbimesbix HapyieHuit pyu XbI1. Knunuuec-
KUM CJIENICTBUEM DKTOIMYECKON KaTbLM(bUKALIIKN CEPIeUHO-
COCYIMCTOI CHCTeMBI SIBISIETCS] pa3BUTHE apUTMU (BHe3a-
MMHasl CMePThb), CEPIEUHON HETOCTATOUHOCTU M TIOBBIIIEHUE
CMEPTHOCTU OT BCEX KapAMOBACKYISPHBIX COOBbITHIA. [Tpu
9TOM CJIefyeT TIOMHUTb, YTO TMOYEYHO-3aMECTUTENTbHAsT Te-
panusi He TO3BOJISIET TMOJMHOCTbIO MCKIIIOYMTL HEraTHBHOE
BJIMSIHME OTPaHUYEHHO (DYHKIMU TMOYeK Ha CcepieyHO-Co-
CynucTyto cMepTHOCTh (puc. 3). Cpenu Jpyrux MposiBICHUiA
SKTOMUYECKON KalbLM(bUKAUK HAUOOJIee 4acTo JOKYMEHTH-
PYIOT OPaKEHUE JIETKUX, KOXKU U OKOJIOCYCTABHOTO arnapara.

Bropoii X1n3HEeHHO BaXKHBIH MTaTOIOTUIECKUI CUHIPOM —
HapylIeHWe [IeJIOCTHOCTH KOCTHOM TKaHW ¢ (hOpMUPOBAHM-
eM peHanbHOI octeoauctpodun. KDIGO® npeamosaraer 3
KJIIOUEBBIX MTPOLIecca B OLIEHKE PEHAIbHOM OCTeOnMCTpOohun:
Turnover, Mineralization, Volume (TMV) (puc. 4, 5).

B 3aBucumMocTy OT MeTaboIM3Ma KOCTHON TKaHU pa3-
JIM4atoT (UOPO3HBII OCTEUT, OCTEOMAITSLIMIO, AAMHAMMYEC-
KYyt0 00JIe3Hb TTOYEK M CMEIIaHHbIe HapyIeHus (puc. 6).

B npakTtrke ynmpouieHHO BBIACJSIIOT Ba BUAA Hapyllle-
HMIi: ¢ BBICOKUM ((DUOPO3HbBIN OCTEUT) U HU3KUM OOMEHOM
(amMHamMuyecKkre HapylleHus, ocTeomasisiius). B ocHoBe
9TUX HapyUICHUN JIEXKUT pa3jIMuHasi peryaupyronias KOH-
ueHtpauus [1TT, akTUBHOCTH OCTEOKIJIACTOB/OCTE00JIACTOB
M KOCTHOU IIeJI0YHOM ocdaTasbl.

Kanbuudmkauma cocysos u

MATKUX TKaHen

BHe3anHas cmepTb

HapyweHve npoBoAuMOcTH
naputmiun

Kanbuudukauma cocygos u
KNanaHos cepaua

061wan KappunoBackynApHas
cMepTb

Kanbuudukauma

UHTUmacknepos, megmacknepos
W aTepoKanbLUHO3

PucyHok 3

OnpepeneHue:

MoyeyHas ocTeoancTpochus — 3TO HapyLLEeHWe KOCTHOW Mopdonoruu y
naumnenToB ¢ XBl1. YcTaHaBn“BaeTCs Ha OCHOBE rMCTOMOPChOMETPUM MO
pesynkTatam G1oncum kocTu

TMV Classification System for Renal Osteodystrophy

e s

Huakun Huakun
HopmanbHasn
HopmanbHbin HopmanbHbin
HapyweHHasn

Bbicokuii Bbicokuii

PucyHok 4. KDIGO®: knaccugukauus peHasibHOi
Aancrtpodpun?

Osteitis
Fibrosa

4 Beicokui

Mild
HPT

O6meH
MuHepanusaums
O6bLem

stenm :
alacia Mix
ed Uremj
Os emic

hy
Adynamic
one

Huzkui

HopmanbHas

MwuHepanusauums
Huskumn

O6MmeH

» * HapyweHHas
Beicokuin

PucyHok 5. Knaccupukaumns peHanbHON
ocreogucTpopun®

nTr

150-300 nr/mn
16-32 nmonb/n

<150 nr/mn
<16 nmMonb/n

BonesHb kocTei HopmanbHas Bose3Hb KOCTEN
C HU3KNUM 06MeHOM KOCTb C BbICOKMM 06MEeHOM

Osteitis fibrosa

4

PucyHok 6. CnekTp peHanbHoOWi ocTeoanucTpogpun

[NoBbI1IeHHBII YPOBEHbB IITr CTUMYIUPYET
ocTeo0J1acThl, o0ecIieurBasl BO3pacTaHue aKTHUBHOCTU O0-
MeHa B KOCTHOM TKaHU U (hopMupyst GpuOpo3HO-KUCTOZHBII
ocTeuT. BbhICOKUil ypoBeHb OOMeHa B KOCTSIX MPUBOIUT

>300 nr/mn
>32 nMonb/n

Ocreomansiuuns \

2 KDIGO® is the registered mark of the Kidney disease:
Improving Global Outcomes.

Adapted by permission from Macmillan Publishers Ltd: Kidney
International, Moe S. et al. Kidney Int. — 2006. — 69. — 1945-
19583. Copyright 2006.

3 Adapted by permission from Macmillan Publishers Ltd:
Kidney International, Moe S. et al. Kidney Int. — 2006. — 69. —
1945-1953. Copyright 2006.
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K 00pa3oBaHMIO HEYIOPSIIOYeHHOro ocTeomnaa, (Guopo-
3y U 00pa3oBaHUIO KUCT, B pe3yJbTare 4ero MCTOHYAET-
Csl KOPTUKaJIbHAsi KOCTh, CHWXKAETCsI MMPOYHOCTh KOCTU U
nosbliaercs puck nepeaomon (KDOQI, 2003). OtoT BUI
KOCTHO-MUHEpaJIbHbIX HapylIeHWI ceiluac BCTpevaeTcst
pexe BBUIY aKTUBHOI COMPOBOIUTEIBHON Teparuy BUTa-
MuHOM D.

AIVHaMWYeCcKre HapyIIeHUs U OCTeOMAJISLIMS XapakK-
TEPU3YIOTCS CHIDKEHWEM KOCTHOTO OOMeHa WM pPeMOo-
JeTMPOBAHMS C YMEHBIIIEHHBIM YMCIOM OCTEOKJIAcTOB U
0CTe00J1aCTOB, a TAaKXKe ITOJABJIICHUEM OCTEOOJIACTHOM aK-
TUBHOCTU. [Ipu ocTteomansiuimu HabaOAaeTC HAKOIUIEHUE
HEeMHMHEepaJIM30BaHHOTO KOCTHOTO MaTpUKca, TO €CTh yBe-
JInyeHre oobeMa OCTeor/1a, YTO MOXET BbI3bIBAThCS Aedu-
LIUTOM BUTaMHHa D uan HakorjieHueM alloMUHMS. AlMHA-
MMYECKasi OCTEOTUCTPOMUST XapaKTepu3yeTcs: CHUKEHUEM
00beMa KOCTU U €€ MUHEepaIu3aliuii U MOXET BbI3bIBAThCSI
HaKOIJICHWEM aJTlOMUHUST WK U30BITOUHBIM TOIaBJIEHUEM
cekpetuu [1TT ipu moMoly KaabuTpUoJa.

AIMHaMMYecKre HapylleHnsT KocTu (OOJIe3Hb amuHaMU-
YeCKOM KOCTH, aIMHaMHUYecKas OCTeomucTpodus) xapak-
TEpU3YIOTCS HapyIlleHHeM O00pa30BaHUsI MaTpUKCa KOCTH,
MUHEpaIM3alui KOCTH U CHIDKEHWEM DPe30pOIMy KOCTU Ha
¢oHe Hu3Koro/HopManbHOro ypoBHst ITTT 1 HU3KOro ypoBHsI
KOCTHO-CrielIMprIeckoil 1eaouyHol ¢ocdaraspl. Hepenko
anMHAMUYEeCKKe HapylIeH!s] BO3HUKAIOT NP TePeo3UPOBKE
KaJbLIMeBbIX (hochaTHBIX OMHIepoB v BUTaMuHa D. [TatieHTsI,
cTpajalolle  aAMHAMUYECKMMU  HapyIIeHUsSIMU  KOCTH,
BBIIJISIISIT CTaplile CBOEro BO3pacTa, yaile 00JeloT COIMyTCTBY-
FOIIMMM 3a00JIeBAaHUSIMU, UMEIOT TrabeT, 6oiee BhIpaskeHHEBIE
arepockiiepornueckre usmeHeHuss 1 MUA-cuHapom (Majib-
HYTPHIIVSI, BOCTIAJIEHUE, aTePOCKIIEPO3).

KDIGO® (2009) [2] B [AMarHOCTMKE KOCTHO-
MuHepainbHbIX HapymeHuil npu XBI1 3—5D crammii cun-
TaeT 1eJecO00pa3HbIM BBIMOJHATH OMOICUIO KOCTU TIPU
HEOOBSICHUMBIX IIepesioMaX, CTOMKUX OOJsIX B KOCTSIX,
HEOOBSICHUMOI TMITepKaTblIeMUN, HEOObSICHUMOM TUITO-
docdareMun, BO3MOXKHOI aIlOMUHUEBOM MHTOKCUKAIIUU,
a TakxKe nepel HauyaaoM jJedyeHus oucdochoHaTamu y mamu-
eHToB ¢ XbIT-MKH (ypoBeHb 1oKkazaTeTbHOCTH He KIacCu-
¢uumposan). Y nauuneHToB ¢ XbI1 3—5D craauii ¢ npusHa-
kamu XBII-MKH mipenaraercss He IIpoBOINTL PYTUHHOE
TECTUPOBaHUE MUHepaibHOU TuiIoTHOCTH KOocTu (MIIK),
TaK KakK y HUX B oTImune oT obmei momymasunu MITK ne
MPENCKa3bIBaeT PUCK IEPEJIOMOB W TIOYEUHOI OCTEeOmu-
crpoduu (2B). ¥V maumentoB ¢ XBII 3—5D cramumii mipen-
naraetcs ucnosb3oBanue usmepeHus: [1TI ceiBopoTky i
KOCTHO-CITeLIM(PHUIECKOI 111eJ0UHOM (hocaTasbl 1151 OLIEH-
KU 3a00JIeBaHUSI KOCTH, MTOCKOJIbKY 3aMETHO MOBBIIIIEHHbIE
WM CHWDKEHHbIE UX 3HAYEHUST TIPEICKAa3bIBAIOT JIEXKAIUi B
OCHOBE KOCTHBII 00MeH (2B). Y nereit B Bozpacrte 10 2 JieT ¢
XBIT 2—5D cranuii cieayeT U3MepsiTh IJIMHY TeJla 1o Kpaii-
Heil Mepe exXeKBapTalbHO, B TO BpeMsI KaK y JIeTeil crapiiie-
ro Bo3pacta ¢ XBI1 2—5D crammit TMHEITHBIN pOCT CIemyeT
OLICHUBATh I10 KpaitHeil Mepe exeronHo (1B).

Jns1 nevennsi KOCTHO-MUHEPAJIbHbIX Hapymenuii XBIT
M BTOPUYHOIO TMIIEPNAPATHPEO3a UCMOJIB3YIOT AUETY, HA-
3Ha4ai0T hocharounepbl, BuTaMuH D, a y quaaM3HbIX na-
LMEHTOB — HHU3KOKaJIblieBbie pacTBopbl (1,25 MMOJIb/1)

Npd  TUNEPKAJIbIMEMIH, BbICOKOKAJbIMIiCOMEpKAIITE
(> 1,4 MMOJIb/JT) — TIPU THNOKAJIBIIMEMHH, A TAKXKE KaJlb-
HUMUMETUKH (TOJIbKO NMPH NMOYEYHO-3aMeCTUTEJIbHOI Te-
panuu) npyu He3dEKTUBHOCTH TEPANTMH AHAJIOTAMH BUTA-
MuHa D U BbIpa:keHHOM rurnepnapaTupeose.

KDIGO® (2009) [2] y matmenToB ¢ XBIT 3—5-it ctagmii
TIpeyIaraeT TOAIepPKUBaTh YpoBeHb (octopa ChIBOPOTKH
B HOopMme (2C), a y mauueHntoB ¢ XbII 5D cramuu — cHu-
KaTh IIOBBIICHHBIA ypoBeHb (ocdara B HaIpaBICHUN
HopMaibHbIX 3HaYeHuit (2C). ¥ mammenTtoB ¢ XBII 3—5D
CTAIUil TAKXKE IMPeIaraeTcsl MOMIepXKUBaTh YPOBEHb Kallb-
1Ms1 ChIBOpOTKHU B HOpMe (2D). Y mauumenrtos ¢ XBI1 5D cra-
JIM TIpeUIaraeTcsl UCIIOb30BaTh AUATN3aT ¢ KOHIIEHTPALIM-
eit kanbuus 1,25—1,50 mmosnb/i (2,5 u 3,0 MOkB/1) (2D).

HavanbHbIM M HEOOXOIMMBIM ITANOM JIEYEHUs SBJISA-
erca quera. Ilamuentam ¢ XBII 3—5D craamii npu Jeve-
onn runepgocharemmm KDIGO® (2009) [2] npeniaraer
orpaHm4eHne notpedyeHusa docdara ¢ mumeil OTIEILHO
WM B COYETaHuM ¢ aApyrumu Bunavu Tepamuu (2D). Ipn
atom y nanueHToB ¢ XBII 5D ctaguu npu Jeyenun nepeuc-
TUpyomeil runepdocdaremMun npeaiaraeTcs yseJlinyeHue
BbiBeieHus docdara Ha quamuse (2C).

O06byHO TMMOdochaTeMuyeckas: auera comepxkut 800—
1000 mr ¢ocdaroB B cytku. C ydyeToM psioa COLIMAIBbHBIX
CJI0XKHOCTE, B OCOOEHHOCTH Y JIML] MOJIOZOTO BO3pacTa, boJiee
JIOCTYITHBIM METOJIOM SIBJISIETCSI MCTIOJIb30BaHue (hochaTOMH-
JIEPOB — TIPENapaToB, MOJICKYJIbI KOTOPBIX, HE BCACHIBAsICh U3
KMITIEIHUKA, CBS3BIBAIOT (hochOop M BBIBOMST €TO U3 OPraHM3-
Ma B BUJIIe HEPaCTBOPMMBIX BellecTB (Tab. 3). Y mauyeHToB
¢ XBII 3—5-ii cramuii (2D) u 5D cramm (2B) KDIGO®
(2009) | 2] npennaraer ucnob30BaTh hocaTcBA3bIBAIONIIE
npenaparbl, NpuHUMas B0 BHUMaHue ctamumio XbBII, Ha-
suyme apyrux nposisiaenunii XbII-MKH, comyTcTByionyio
Tepanuio ¥ npouib MoGOUHbIX 3(h(eKToB (YPOBEHD 10KA-
3aTeJIbHOCTH He KJIACCH(DUIIMPOBAH).

YV namuentoB ¢ XBII 3—5D craamii u rumepdoc-
(aremueii B ciayyae mepcUCTHpPYIOIIEH WM MEPUOIU-
yeckoii runepkajbuuemud KDIGO® (2009) [2] pe-
KOMEHAYeT COKpalleHue 103bl KajJbLUiicoaepKamMX
(hocdarcaspiBalOIMX NpenapaToB W/WiId 103bl KaJlb-
nuTpHoja wim aHajgoroB Burammua D (1B). Ipexnna-
raeTcsl TaKXe COKpAIlleHWe MO3bI KaTbITUHCOIEPKAIINX
(bocdatcpsazbiBaoONIMX MpenapatoB y nanuueHToB ¢ XbBII
3—5D cranuit u runepdocdareMueit pu HaTUIUU Kallb-
uuduxkauuu aprepuit (2C), n/unmm agmHaMu4eckoin 00-
ne3nu kocteit (2C), u/unu B ciydae TOCTOSTHHO HU3KOTO
ypoBHs [ITI ceiBopoTku (2C). Y nanmenTtoB ¢ XBI13—5D
cTamuii peKOMEHIyeTcsl u30eraTh UIMTEIbHOTO MpPHUMeE-
HEHUs alloMUHUMcoaepxKaimx @ocgaTcBI3bIBaIOIINX
npernapaToB U y nauueHToB ¢ XbII 5D cranuu usderath
3arpsI3HEHUS TUaTr3aTta alloOMUHUEM IS PeToTBpale-
Hus amoMuHueBoi nHToKcukauu (1C).

AmomvuHuiicoaepkamme pocharOuHIEpbl, HECMOTPSHA
HX X0po1nyio 3¢h(eKTUBHOCTD, B HACTOSAALIEE BPEMsI IPAKTH -
YEeCKU He UCTOJIb3YIOTCS M3-32 BICOKMX PUCKOB KyMYJISIM
AJIOMUHUA C TOCJIEAYIONMM pa3BuTHeM SHuedanonaTuu
u nopaxenusi kocreii (1C). Kambuuesbie Ounmepsl nmpu
HX a0COJIIOTHOI JeIIeBU3HE HEPEIKO MPUBOAAT K IHIEp-
Kajbiuemun. B cBsa3u ¢ atum pekomengamun KDIGO®
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Tabnuua 3. PocparouHgepsbi

docdarouHpep

CocTtaB

Mo6o4Hbie 3 PekTbl

Hemnoctatku

JOCTOUHCTBA

Kanbuua auetat

MMnepkanbumemus, 3ano-
pbl, Anapes

Ycunenuve kanbumpuka-
umn

JocTynHas ueHa

Kanbumna kapboHat

Mmnepkanbuyiemus, 3ano-
pbl, onapes

Ycunenve kanbumduka-
Lmm

JocTtynHas ueHa

Kanbumua auerart +
+ MarHus kap6o-
HaT

[vnepkanbunemus, 3ano-
pbl, Anapes, rmnepMarHm-
emus

MeHbLe kanbunduka-
ums, xopowuo npw MAa,

500 mr

Renvela, Ceenamepa kap- |Aducnencus, 3anop, ama- |OTHocuTenbHas ooporo- |He Bbi3biBaeT aumaosa B

800 mr 6oHaTt pes BU3HA npenuannae B cpaBHe-
HWU C paHee NPoOn3BO-
anmvbiMm Renagel

Fosrenol, 250, [JlaHTaHa kap6oHaT |dnapes Kymynuposanune? lopo- |Bbicokas addekTmB-

HOCTb, OHa TabneTka B
[EHb (KOMMIaneHc)

roBM3Ha, OTCYTCTBME Ha
pbiHKe YKpauHbl

(2009) [2] npenmonarator nmpu CK® menee 60 mui/mMuH
y MalMeHToB ¢ runepdocdaremMueit B ciydae MepCUCTH-
pyrolieii Wi NepuoanYecKoil TMIepKaJblIueMU COKpa-
LeHWe M03bl Kalbluiicomepkammx GocdarcBsa3pIBalonImx
MpenapaToB /WK A03bl KaJbIIUTPUOJIA WIK aHAJIOTOB BHU-
tamuHa D (1B). Pekomenmanum Taxcke mpeaiaraloT CoKpa-
1IeHre O03bl KajJbluiicomepxkaiiyx (hocgaTcBI3bIBAIOLINX
npenapaToB y narueHToB ¢ CK® menee 60 Mi1/MUH U TH-
nepdochateMueit Npy HAIMYMKU KalbLU(UKALIUU apTeprid
(2C), u/vnu anpHamMu4ecKoii 6ose3nu kocteit (2C), u/vam
B ciydae MocTtossHHO HusKoro ypoBHsI IITIT ceiBopoTkm
(2C). B cBsi3u ¢ aTUM 17151 KOppeKLuu rurepdocharemMun
yarie MpUMEeHsIeTCs ceBeJlaMep.

K mHacTosimmeMy BpeMeHHM HAKOIUIEHO JOCTATOYHO
yOeaMTeIbHbIX NAHHBIX O BBICOKOW 3()()eKTUBHOCTH Ce-
Bejamepa B cHukenuu runepgocdaremun. Bmecre ¢ tem
JOCTIIKEHHEe HOPMAJIbHBIX 3HAYeHuii ¢ochaToB nmpu3BaHo,
npexKje BCero, yMeHbIIUTh CMEPTHOCTh MAIMEHTOB. B oj1-
HOM U3 MIOCIEAHUX PaHIOMU3UPOBAHHBIX MHOTOLIEHTPOBBIX
uccnenoanuii INDEPENDENT (Biagio Di lorio et al.,
2012) mpoBeneHo MpsiMoe cpaBHEHUE Kalblusl KapOboHaTa u
cesesamepa y 212 nmarmeHtoB ¢ XBIT (CK® 59—15 mii/MuH)
B TeueHue 36 MecsueB. Bbuto ybemuTenbHO MPOAEMOH-
CTPUPOBAHO CHIDKEHWE CMEPTHOCTH OT BCEX TMPUYMH U
KOMOVWHMPOBAHHOW KOHEUYHOW TOYKU «CMEPTHOCTb» WJIU
«Havaio JAWajn3a» y MaldeHTOB, PEryISIPHO TOTydYaBIIMX
ceBesaMep. Bo3aMOXXHO, 3T0 0OBsICHsIETCST 60oJiee BBICOKOI
YacTOTOM KOPOHAPHOM KalbLIM(UKAIIMY Y TTAIIUEHTOB, TT0-
JIyJalolux Kaubluiicomepxaimue docdaTrHbie OMHAEPHI
(R. Shantoufet al., 2010).

B Hacrosiee BpeMsi ceBelaMep BBIMYCKAeTCsl B Kap-
oonatHoii comu (Renvela), 3aMeHUBIEN TUAPOXIOPUIL
(Renagel), KoTophblit ycurBa MposiBJieHUs atyao3a. Jo3u-
POBKa ceBeJlaMepa OCTaIach MpexkHe, TuTpyercst oT 1600 mT
(1 xancysa aBaxasl B cyrku) 1o 3200 mr/cyrku. DakTu-
YeCKH CeBejiamMep CeroHs NPU3HaeTcs Kak nepsasi Onums
BbIOOpa cpeau pocarounnepos B edennu XBIT-MKH.

V maumenTtoB ¢ XbBI1 3—5-i1 craguii, He HAXOMSIIINX-
csl Ha nuanuse, onTuMaibHbIi ypoBeHb 1T He n3BecTeH.
KDIGO® (2009) [2] mpemiaraer y MauydeHTOB ¢ YPOBHEM
nHTtakTHOro [ITT (uI1TI) BhIIIE BepXHEeil rpaHUIIBI HOPMBI
JUIS IaHHOTO MEeToJa B TIEpBYIO Ovepelb OleHNBATh HAIM-

yye rurnepdocdareMun, rTMMoKaaIbleMUu 1 1edUIuTa BU-
tamuHa D (2C). Llenecoobpa3Ho KOppeKTUPOBaTh 3TU Ha-
PYUIEHUS] BCEMU HIDKECISAYIOUIMMU METOaMU U OTHUM
13 HUX: YMEHBIIIEHEeM OTpedieHus ¢hocdaToB ¢ MUILIEH 1
HazHayeHreM (ochaTcBA3bIBAIOIIMX MTPENapaToB, carlrie-
MEHTAIMe KaTblIMs M/UIM HaTUBHBIM BUTaMUHOM D (ypo-
BEeHb J10Ka3aTeJIbHOCTU He KJIacCU(UIINPOBAH).

VY maumenrtoB ¢ XBI1 3—5-ii cranuii, He HaXOASIIMXCS
Ha Tuajinze, y KoTopbix cbiBopoTouHblit [ITT mporpeccuBHo
HapacTaeT U OCTAETCsl MOCTOSIHHO BbILLIE BEPXHEN TPAaHULIbI
HOPMbI JUISI JAHHOTO METONA OMNpeAeSeHUs], HEeCMOTPs
Ha KOppeKuuio Momupuiurpyembix dakropos, KDIGO®
(2009) [2] npemnaraeT Tepanuio KajablUTPUOJIOM WM aHa-
Joramu ButamuHa D (2C). ¥ natenros ¢ XBIT 5D craguu
npenjaraeTcst nonaepxusath yposeHb UllTI mpumepHo B
UHTepBajie 2—9-KpaTHOTO MPEBbIIICHUS] BEPXHEN IPaHUIIbI
HOpMBI 1151 faHHoro Metonaa (2C), a Hamu4ure BhIpaXKeHHBIX
otkiioHeHui1 ypoBHs I1TI B m00y10 CTOpOHY BHYTpPHU yKa-
3aHHOTO JMara3oHa JI0JKHO MOoOYyXIaTh K Hayally UId U3-
MEHEHUIO Teparuu BO M30exaHue MpOorpeccupoBaHUs 10
3HAYEHUI, BBIXOAIIMX 32 MPeAe/ibl yKa3aHHOTO MHTepBaja
20).

Y mauuenTtoB ¢ XBI1 5D craguu v yBeIMYEeHHBIM WU
noBeimarommmes  yposiem IITT KDIGO® (2009) [2]
rpeajaraeT MCIOJb30BaTh KaJbLIMTPUOJ, WIM aHaJIOTU
BUTaMMHA D, WiM KaablIUMUMETUKUA, WIM KOMOWHAIMIO
KaJIbLIUMAMETHUKOB C KaJIbLIUTPUOJIOM WJIA aHAJOTaMU BU-
tamuHa D wrs carkenus yposas ITTT (2B). Llenecoo6pas-
HO, YTOOBI MEepBOHAYAJIbHBIN BBIOOp Tpernapara Jjis Jjeue-
Hus noBbiieHHOro ypoBHs I1TIN 6asupoBaics Ha ypoBHSIX
Kanpls U ¢pocdaTa CHIBOPOTKH, a TAKXKe Ha APYTMX IIPO-
sapiaeHusix XbI1-MKH (ypoBeHb 10Ka3aTeIbHOCTH He KJlac-
cudunmponat). Lleaecoodpa3Ho moaduparb 103y KaabIUs
WY He coJepKaliuxX KalbLUi (pochaTcBA3bIBAOLINX MTpe-
MapaTtoB TaKMM 00pa3oM, YTOOBI JieUeHUE, HAIMPaBIEHHOE
Ha KoHTposb ypoBHs [ITI, He Hapyiasio ypoBeHb Kajib-
umst u ¢docdara (ypoBeHb J10KA3aTEJIBHOCTU HE KJIacCH-
dumuposan). KDIGO® (2009) [2] peKoMeHIyeT CHIXATh
JIO3y WM OTMEHSITh KaJIbIUTPUOJ WU APYrOW CTEpOJ BU-
tamuHa D y manmeHToB ¢ runepKanbiuemueii (1B) u ¢ tu-
nepdocharemueii (2D). Taxke mpeniaraercss yMEHBIIIATh
03y KaJbLIMUMUMETUKOB WJIA OTMEHSITh UX Yy Mal[MEHTOB
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C TUTIOKAJbIIUEMHUE B 3aBUCUMOCTH OT €€ TSKeCTH, CO-
MyTCTBYIOILEH Teparuu U KIMHAYECKUX cuMnToMoB (2D).
KDIGO® (2009) [2] npemiaraetT yMeHbIIATh WIA OTMEHSITh
MpUeM KaJbLIUTPUOJIa, aHAJIOTOB BUTaMruHa D u/unm Kaib-
IIUMUMETHKOB, ecii ypoBeHb uHTakTHOro IITI cHuxa-
eTCsl B JIBa pa3a HUXKe BEPXHE TpaHUIIbl HOPMBI JUTSI TaH-
Horo metona ero onpeaeneHus: (2C). INaunentam ¢ XBIT
3—5D cragmii ¢ TSKENbIM TUIEPIIapaTUPe030M, KOTOpbIe
He OTBETWJIM Ha MEIMKaMEHTO3HYI0/()apMaKoIOTUIEeCKYIO
tepanuio, KDIGO® (2009) [2] npemraraet BBIIOJIHSTH
naparupeonadkromuio (2B).

CnenmyeT TOMYEPKHYTh, YTO TEPareBTUYECKOE OKHO
1,25(0OH)2D, noctaTo4Ho y3KO€e U JieueHue BUTaMuHoM D
CBSI3aHO C TMOBBIIIEHHBIM PUCKOM KapauOBACKYJISIPHBIX
KasbLUM(UKaLMii, KOTOpblEe YACTUYHO MOTYT OBITh CBSI3aHbI
C TUIepKalbliemMueit, rurepdocdareMueii, yBeaundeHU-
€M aKTHMBHOCTM KOCTHOM IIEJOUYHO# docdaTtasbl, OCTEO-
MOHTUHA U YMEHBIIIEHUEM CEKPELUM TJIaJKOMBIIIEUHBIMU
cocynuctbiMu Kinetkamu [1TT-cBsizanHoro nentuaa. J1o3bt
1,25(0OH)2D,, ontumMaibHble 1 BOCIIOJIHEHMUS AeduLuTa
TOPMOHA, HO He JJIsT pa3BUTHsI TOKCMUECKHX 3((HEeKTOB, BCe
ele He yctaHoBIeHbI. ExxeMecsunbiii KoHTposb [ITT mpu
HCITOIb30BAaHUM KaJIbIIUTPHOJIA TIO3BOJISIET TI0A00paTh Ipa-
BWIBHYIO 103y. OHAKO Naxe MpH Mepeno3upoBKe TOKCH-
ueckuii addexT neuednpix 103 1,25(0OH)2D, noreHmanb-
Ho obpaTtuM. Kpome Toro, Tokcuueckuii 3pexT JeueOHbIX
103 1,25(0H)2D, MOXeT ObITh YMEHbILIECH NPU HA3HAYEHUU
KaJbIIUMUMETHUKOB.

CrietyeT HaNmOMHUTB, YTO BUTaMUH D,, peanusys cBoi
3 dekT, B3aMMOICICTBYET C LIEIbIM KACKaIOM CUTHAIBHBIX
MOJIEKYJI, @ MMEHHO: CBIBOPOTOYHBIM BUTaMUH-D -CBf-
3BIBAIOIIMM  TIPOTEMHOM, MEMOPaHHBIM PELIETITOPOM,
25-runpokcuButamuH-D -24-ruapokcunaszon (CYP24)
W, HaKOHEl, snepHbIM perienTopoM. CoBpeMeHHbIE
npenapaTbl MOTYT BbI3bIBaTh AKTMBALIMIO DPELIETITOpa BHU-
TaMWHA C TOMOIIBIO HE TOJbKO aKTMBHOTO MeTaboiuTa
BUTaMKMHa D,, HO W aKTUBHOrO MeTabosuTa BUTaMuHa D,
(1,25-nurunpokcuButamMut D,), Hanpumep NapuKaabLUuTO-
Ja. [Tpu mpsiMOM CpaBHEHUHU € KJTbLIUTPUOIOM IMIEePKab-
mueMust 1 tunepdochaTeMusT OCTAIOTCS OIMHAKOBBIMU,
HO CPOKM COXpaHEHMSI TMIEePKaJbLIMEeMUU HECKOJIbKO KO-
poue Tpu Ha3HAUYEHWU TapUKaJIbLIUTONA, YTO CBSA3bIBAIOT
¢ Menbineit aktuBaumeit KP B xwuieynuke. [lpusHano
11e71ecO00pa3HbIM MCTIOIb30BaHUE aKTUBHBIX (hOpM BUTa-
MuHa D y malueHToB, MoyJalonyX I1aiu3, U, BO3MOXKHO,
ToCJIe TPAHCIIAaHTALIMK TTOYKH.

BMmecTe c TeM M3BECTHO, UTO CYIIIECTBYET BHETTOYESUHBII
CUHTE3 aKTMBHOTO MeTabojura BUTamMuMHa D B Makpo-
arax, SHIOTEJIUU, NPEACTATeJIbHON XeJie3e, MOJOUHOMU
Kejae3e M roJloBHOM Mosre. IlpyM CHMXXKEHMM CUHTe3a
KaJbLUTPUOJIA B MOYKAX MOMMEHOBAHHbIE TKAHU YCUJIU-
BalOT CBOW JIOKAJbHbBIM CUHTE3, XOTsSI OH MaJIo CPAaBHUM C
noyeuHbiM. JlokanbHas Beipabotka 1,25(0OH)2D, mony-
JIUPYET PSI KIETOYHBIX (DYHKIWMA TSt TTPOIICHUS XKU3HU
namueHToB ¢ XBII. [ToaTomy meaecooOpa3HOCTh Ha3HA-
yeHus1 06enx (HopM BUTaMUHA, BO3MOXKHO, OOYCJIOBIIe-
Ha He TOJbKO 3aMeCTUTEJIbHOU (DYHKIMEW KaJIbIUTPH-
ona, HO W obecriedyeHreM cyodcTpaTa ISl He3aBUCUMBIX
BHEIIOUEUHBIX 3(P(PEeKTOB, CayxXallux IMpOopUIaKTUKOMN

aTepockiaeposa, TUMePTeH3UM, UMMYyHoaeduIINTa 1 pa3-
BUTHUSI paKa.

KanbuMMUMETUKM ~ YBEJIMYUBAIOT —YYBCTBUTEIbHOCTh
KaJIbIIMIPACTIO3HAIOIIETO DPELENTOpa U TMOHWXAIT YpO-
BeHb Kaiblygd u [ITI. Paznuuator kaiblmuMumeTuku |
(HeopraHuveckue BelllecTBa, Hampumep Mg?", Gd**,
aMUHOTIMKO3UbI, criepmMuH) U I1 Tunos. LluHakaneuer —
KambuMuMeTHK 11 Thma, epBbIil IIMPOKO MPUMEHSIEMBbIiA
rperapar y IUaJIM3HBIX TAlUeHTOB ¢ Heabh(OEKTUBHBIM
pesynbratoM Tepanuu ButammHoMm D. CyTtouHast mosa co-
crasnseT 60—180 mr B omuH rpuem. ITpu XBIT 3—4-ii cra-
MY LIMHAKAJIbLET MOXET BBI3bIBATh T'MITIOKAIBIUEMUIO U
ruriepgocdaremuio. OgHaKO MPOAOKAETCS HAKOILJICHUE
KJIMHUYECKOTO OMbITa MPUMEHEHUS IIMHAKAJIbIIETA Y Mall-
eHToB ¢ XBI1 3—4-i1 cTanuu ¥ y MOCTTpaHCIIIaHTALMOHHbIX
60bHBIX. KaJlbLIMMUMETUKN DPEKOMEHAYIOTCS [UISl JITU-
TEJIbHOTO TIOCTOSIHHOTO TpHeMa, TIPU 3TOM Ji03a BUTaMU-
Ha D MoXxeT ObITh YMEHbIIIEHA.

CyMMHUpY$ BBIIIEU3ITOXKEHHOE, BIUSHUE MPUMEHSIEMbIX
B HacTosIIIIee BpeMsl TIPerapaToB MOXKHO MPEICTABUTD CJIe-
IYIOIIMM 00pa3om (Tabim. 4).

OnHako y psga OOJbHBIX TEPEUYUCICHHBIE Me-
pONpUATHSL HE TMPUBONIAT K HOpMaIu3aluu/cylie-
CTBEeHHOMY yMeHbleHuto conmepxanus IITIL Kaxk
MpaBWIo, 3TO OOYCIOBJIEHO Pa3BUTHUEM TMIEPIIACTH-
YECKUX Y3J0B B IMapallMTOBUIHON XKeje3e, KOTOpbIe
aKcIpeccupyoT Majgoe konuuectso KP u BP u mosatomy
HE YYBCTBUTEJIbHBI K KaJIbIUIO U Tepariu aKTUBHBIM
BuTamMuHOM D. B Takux ciyyasix peKOMEeHIyeTcsl BU-
3yajau3alivs TapaiuTOBUAHBIX Xeye3. Jlisi oOHapy-
KeHust u oueHku pasmepoB IITI ucnonssyercs Y3U
(+ uBetHoI gomnmiep), cuuHturpadus ¢ Te*™, MPT u KT.
Ecmmonnans:kenes > 1,0 cmBauaMeTpe, 1o taHHBIM Y3 U,
WY YpOBeHb NapaTropmMoHa npesbimaet 600—800 rr/mu,
clenyeT OXUAAaThb PE3UCTEHTHOCTU K TepanuM Kajlb-
LIMTPUOJIOM. YBeJIMUYeHME B pasMepax Oojee 3 xKejes
C MpU3HAKAMU Y3eJKOBOI TUIepIiasund TpedyeT pac-
CMOTpPEHHSI BOITpOca O Ha3HAUEHUH 1IMHAKAIbIETa U O
MPOBEACHUU MapaTUPEOUAIKTOMUU ONEPATUBHBIM ITyTEM
WJIK TIPU TIOMOIIM CKJIEPO3UPYIOIIE MHBEKIIUU.

KDIGO® (2009) [2] onpeaesisieT MOpsIIOK JIeYEHUsT KOC-
Teil OucdochoHaraMu, APYruMU TpernapatamMu Ui Jiede-
HUST OCTEOINopo3a U TopMoHoM pocta. [larmentam ¢ XBI1
1—2-i1 craguu ¢ OCTEONOPO30M U/WIU BHICOKMM PUCKOM
TIepeIOMOB IT0 KpUTepusiM BeeMupHOI opraHu3aimu 3apa-
BOOXPaHEHUST pEKOMEHTYeTCST TAKOE Ke JIeueHHe, Kak U I

Tabnuya 4. BnusiHne repaneBTU4YeCKNX CPELCTB
Ha nokasatesin pocopHO-KanbLUNeBoro oomeHa

TepaneBTuyeckue cpencrea
MapameTp | Kansuuiico- | Hekans- | g | Kanb-
Aepxaime | unesble |- | UAMK-
OuHaepbl | BuHOepb METUKN
Kanbuuii ™ L T 1
docdop s s T l
nTr Ll d VA L
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obmeit nonynsiiuu (1A). Iamumentam ¢ XBIT 3-it cramuu ¢
ypoBHeM I1TI B mpenesax HopMaIbHbBIX 3HAUEHUI U OCTEO-
MOPO30M U/WJIM BBICOKUM PUCKOM TEPETOMOB IO KpuUTe-
pussM BceMupHOit opraHu3alMu 37paBOOXpaHEHUS TIpe.i-
JlaraeTcsl Takoe Xe JiedeHre, KakK U Uit OOLIEeH MOy IsSLun
(2B). Y nauuenroB ¢ XBII 3-ii cranuu ¢ GMOXMMUYECKUMU
n3meHeHusaMn Beaeactsue XBIT-MKH u vuskoit MITK
WU/WJIU TIaTOJIOTUYECKUMU TIepeioMaMU MpeJlaraeTcsl mpu
BBIOOpE JIEUEHUs] YUYUTHIBATh BBIPAXKEHHOCTh W OOpaTu-
MOCTb OMOXUMUYECKUX HAPYIIEHUI U TTPOrpecCUpOBaHUs
XBII ¢ obcyxneHreM BhITOIHEHUsT Onoricuu Koctu (2D).
VY nauuenros ¢ XbIT 4—5D craauii ¢ GMOXUMUYECKUMU
HapyueHusimu Beaeactsue XbII-MKH u Huzkoit MITK
U/WAM  TATOJOTMYECKMMU TepesioMaMy  Mpenjaraetcs
MPOBeJeHUE AOMOJHUTEIBHOTO 00CIeI0BaHUs ¢ OUOTICH-
el KOCTM 10 Ha3HAYeHUSI Teparvu aHTUPE30pOTUBHBIMU
npenaparamu (2C). Y aereit u noapoctkoB ¢ XbIT 2—5D
CTaauii U COMYTCTBYIOIIMM OTCTaBaHUEM B POCTE TP XKe-
JJAHUU JTOTIOJTHUTEJIbHOTO POCTa Mbl PEKOMEHIYeM Jieue-
HUE PEKOMOWHAHTHBIM YeJIOBEYECKMM TOPMOHOM pOCTa
rocJjie pa3pelieHust BOIPOCOB, CBA3aHHBIX C Ne(PUIIMTOM
MUTAaHUS U OMOXUMUYECKUMU HapYILIEHUSIMU BCJIEICTBUE
XBIT-MKH (1A).

B KDIGO® (2009) [2] chopMyIupoBaHbI OLIEHKA 1 JIeUe-
HUe 00JIe3HU KOCTel Mocje TpaHCIUIaHTAalluY TOYKHY. Y IMa-
LIMEHTOB B PAHHEM IMOCTTPAHCILIAHTALIMOHHOM TIEPUOJIE Pe-
KOMEH/IYETCsl U3MEPEHME YPOBHS CbIBOPOTOYHOTO KAJTbLIUS U
docdara mo KpaiiHeii Mepe exXeHeIeTbHO, 10 CTa0MIN3aLnKI
(1B). Y nanyeHTOB 1Mo NpoILECTBUM PAHHETO MepUoja rnocie
TpaHCIUIAHTAIIMY MTOYKH YaCTOTY MOHUTOPHUPOBAHUS YPOBHSI
CBIBOPOTOUHOTO Kaublivs, (ochara u [TTI nenecoodpasHo
OCHOBbBIBAaTh Ha HAJIMYMU U CTETIEHU BBIPAXXEHHOCTU Hapy-
IIeHni, a Takke ckopoctu IporpeccupoBanus XbII (ypo-
BEHb JI0KA3aTeJIbHOCTU HE KJTAaCCU(DULIMPOBAH).

Llenecoobpa3HpiMy MHTEpBaJaMM MOHUTOPUPOBAHUS
MOTYT OBITh:

— npu XBII 1-3T craguii, 11s1 CBIBOPOTOYHOIO Kallb-
uus u docdata — Kaxapie 6—12 mecsues u mig [MTT —
OIHOKPAaTHO, C TMOCJEAYOIIMMU WHTEPBAIAMU MEXIy WU3-
MEpPEeHUSIMU B 3aBUCMMOCTH OT HAYaJIbHOTO YPOBHSI M TIPO-
rpeccupoBanust XbII;

— nipu XBI1 4T cragum 11s1 CBIBOPOTOYHOTO KaJIbIIUS 1
docdara — kaxabie 3—6 mecsues u i [ITT — kaxnpie
6—12 mecsnes;

— mpu XBI1 5T cragum 115t CBIBOPOTOYHOTO KaIBIINS 1
docdara — kaxknbie 1—3 mecstia u mst ITTT — kaxabsie 3—6
MECSILIEB;

— mnpu XbIl 3-5T cramuii usMepeHue IIEI0Y-
HOIl (ocdaTasbl eXeromHo Wiu yalle, INpU HaIuduu
noBbleHHoro yposHs I1TT.

¥ naumenrtoB ¢ XBII, nonyyaromux tepanuio Mo mno-
Bony XbII-MKH, niu y Tex, y Koro BbIsSIBJIEHbl OMOXUMU-
yecKue HapylleHUsI, 11eJ1eco00pa3HO YBEIUYUTh YacCTOTY
U3MEPEHUI 711 KOHTPOJISI 9(PHEKTUBHOCTUA U TTIOOOUHBIX
3¢ deKToB Tepanuu (YpoBeHb J0Ka3aTeJIbHOCTU HE Kjac-
cudpnumponaH). llerecoobpa3HO IIPOBOAUTH JIeUECHUE
9TUX HApYIICHUI TaK Xe, Kak y mauueHToB ¢ XBI1 3—5-i1
craauii (YpoBeHb JHOKa3aTeJbHOCTU HE KIacCU(UILIUPO-
BaH).

KDIGO® (2009) [2] mpemmaraet, 4To0Obl y MaldeH-
ToB ¢ XBII 1-5T cranuii ObLIO BO3MOXHBIM HM3MEpPEHUE
ypoBHs 25(OH)D (kanpLuanosia) ¢ 4acTOTOM MOBTOPHBIX
U3MEPEHUII B 3aBUCMMOCTU OT €r0 MCXOJHOTO YPOBHSI U
teparuu (2C). ¥ mauumentoB ¢ XBIT 1-5T craamii npen-
JlaraeTcsi KOppeKTUpoBaTh AeUIIMT M HEIOCTaTOUHOCTh
BUTaMUHA D Mpu MOMOIIM TeparneBTUIeCKUX CTpaTeTwid,
pekoMeHIyeMbIX 111 obmieii momyssiuyu (2C). Y manmeHToB
C pacyeTHBIM YPOBHEM CKOPOCTU KIIyOOUYKOBOI (hMIIBTpa-
MU He MeHbIe yeM 30 Mii/MuH Ha 1,73 M2, eciii OHU TTOJIy-
YaroT KOPTUKOCTEPOUIBI WJIM UMEIOT ApyTue hakTophbl prc-
Ka ocTeornoposa mist obieit nomyistiu, KDIGO® (2009)
[2] mpennaraet uamepsats MIIK B nepBbie Tpu Mecsliia Io-
cjie TpaHCIUIaHTauuu 1ouku (2D). Y malureHTOoB B MepBbie
12 MecsiiieB nociie TpaHCIUIAaHTALIMU MOYKU, C PACUETHBIM
ypoBHeM CK® He menbine yeM 30 mi/mMuH Ha 1,73 M> u
Huskoit MITK, mpemiaraercst paccMarpuBaTh BO3MOXKHOCTh
JledeHust BUTaMruHoM D, KanbLMTprosioM/aibghakalblnao-
JioMm uin oucdocdonaramu (2D). Takke nipemiaraercs, YTo
Haymune XbI1-MKH, Ha KoTopble yKa3bIBalOT OTKJIOHEHMST
ypoBHel Kanbius, docdara, [1TT, memounoii pocdarasb
u 25(OH)D, nomxHo oka3bpiBaTh BIMSHUE Ha BEIOOp Tepa-
muu (2C). Llenecoobpa3Ho 006CyKaaTh OMOIICUIO KOCTH JIJISI
onpeneieHNs] TAKTUKU JIeUeHUsI, 0COOEHHO J0 MCIIOIb30-
BaHUs OucdocdoHaTOB, 13-3a BHICOKOI YaCTOThI pa3BUTUS
aJIMHaMUYECKOI 00JIe3HU KOcTell (YPOBEHbB 1I0Ka3aTeIbHOC-
TH He KJ1accuULIUPOBaH).

JlaHHBIE O TaKTMKE Teparuu Mocje MepBbix 12 mecs-
1eB HepgocTaTouHbl y manueHToB ¢ XBIT 4—5T cramwmii.
KDIGO® (2009) [2] npemaraet He TPOBOAUTH PYTUHHOE
nsmepenune MITK, tak kak MITK He sBasieTcs mpeaukTo-
pPOM pUCKa BO3HMKHOBEHUS MEepeJIOMOB, Kak U B 0OIIeit
TTOMYJISIIMM, M He OTIpeesisIeT TUI O0JIe3HN KOCTEe Mmoce
TpaHcIutanTauuu mouyku (2B). YV mauumenTos ¢ XbII 4—5T
craauii ¢ u3BectHoi HU3Kkou MITK mpeniaraeTcs Takoe xe
JieyeHue, Kak y naimeHToB ¢ XbI1 4—5-i1 craguii, He moJry-
YaoIIMX ANATN3.

B xonme 2012 roma oxupaercss IyOJMKaius
00HOBIeHHBIX pekoMeHaanuii KDIGO®, mocBsiie HHbIX
NUATHOCTUKE W BENEHUIO MAlMEHTOB C HapyUIeHUsI-
MU GochOpHO-KaJbIIUEBOTO OOMEHa TMPU CHUXEHHOM
byHKIIMKM TIOYeK. DTOoT akT elie pa3 MoayepKuBa-
€T aKTyaJlbHOCTh paccMaTpuBaeMOil TpOOJeMbl U ee
MEXIUCIUTUIMHAPHBIN XapaKTep BBUIY BBICOKOI CMEpT-
HOCTH TALIMEHTOB OT KapAMOBACKYJISIPHBIX TPUYMH.

Cnucok Aauteparypbl

1. Kidney Disease: Improving Global Outcomes (KDIGO)
CKD-MBD Work Group. KDIGO clinical practice
guideline for the diagnosis, evaluation, prevention, and
treatment of chronic kidney disease-mineral and bone
disorder (CKD-MBD) // Kidney International. — 2009. —
76 (Suppl 113). — S1-S130.

2. http://www.kdigo.org/clinical _practice_
guidelines/pdf/RussianTranslationKDIGOCKD-
MBDGuidelineSummary.pdf

3. HUsanoe J.J. Jlekyuu no negponoeuu. — Jomneyx: MU3zda-
menwv 3acaasckuii A.1O., 2011. — 196 c.

UA.SEV.12.08.01

68 Moykn

Ne1 « 2012




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Peterburg
    /Times-Bold
    /Times-BoldItalic
    /TimesET-Bold
    /Times-Italic
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-Italic
    /Times-Roman
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


