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61110Xll1Mlll~ECKll1E MAPKEPbl KOCTHOro <l>OPMll1POBAHll1fl 
111 PE30P6U111111 nPlll OCTEOnOP03E 

H . .Q. 5ATnEHOB, OJO. nonoBA, E.B. ~EP5AKOBA, E.A. .QEML-1HA, 
A.B. 4EPHblWOBA 

Hay4Ho-111cc11e,a,oeaTe11bcK111VI lllHCTlllTYT TpaeMaT011or111111 111 opTone,a,111111, AcTaHa 

fatOXll1Mll1flJlbl~ MapKepnep 6apJlbl~ MaMaHAap ywiH ynKeH ~bl3blfYWblJlbl~ TYAblPYAa, acipece 
ocreonopo3 MaceneciMeH all1Ha11acywb1. 6111ox111M111s:inb1~ MapKepnep ~a3ipri Ke3Ae 2 ynKeH TOn~a 6eniHeAi. 
011apAblli 6ip TOObl - OCTeonop03Ablli TYPiH >KaHe OHblli nalllAa OOJlYblHblli MaTOreHeTll1KaJlbl~ MexaHll13MiH 
aHbll{TaillAbl. EKiHWi TOnTafblJlap-cyilleK TiHiHAeri cyllleK anMaCyAbl c111nanail1Abl. Onap Aa eKi TOn~a 
6e11iHeAi flfH111, cyllleK KyciriHili AaMy npo1..1ecciH c111nanaywb1 >KaHe pe3op61..1111s:i npo1..1ecciH c111nanaywb1. 

Authors give the characteristic to biochemical markers which allow to estimate a condition of meta
bolic processes in an osteal tissue, to establish rate of metabolic processes and rates of loss of osteal 
mass, to define risk of development of an osteoporosis and the fractures bound to it, to pick up adequate 
treatment at an osteoporosis and to estimate its efficiency. 

B HaCT05!L11ee epeM51 6111ox111M1114ecK111e MapKepb1 
npeACTae115it0T 6e3yc110BHb1ill lllHTepec A1151 ecex cneL1111a
n111cTOB, 3aH111Mat0111111xc51 npo611eMolil ocTeonopo3a 

[1,2,3,4,5,6,7,8]. MeTa60Jllll3M KOCTlll COCTOlllT 1113 ABYX 
npoL1eccoe: pe3op6L1111111 (pa3pyweH111e) 111 cj:>opM111poeaH111-
eM HOBOlll KOCTHOlll TKaHlll. 61110Xl11Ml114eCKllle MapKepbl Ha 
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coepeMeHHOM 3Tane Moryr 6b1Tb pa3.QeneHbl Ha ABe 

60ilbWl/le rpynnbl (3,9, 10, 11, 12]. 0AHY rpynny COCTaBJlfl

IOT MapKepb1, no3eo11S110L11111e onpeAe11111Tb rnn oCTeono

po3a (On) 111 ycTaHOBlllTb naTOreHern4ecK111e MexaH1113Mbl 

ero B03HlllKHOBeHl/lfl (13, 14, 15]. B Hee BXOASIT: 

1.ropMOHbl (naparnpeOlllAHblM ropMOH, TlllpeOlllA

Hble ropMOHbl, 3CTporeHbl, Kailbl.\lllTOHlllH, e111TaM111H ,[\ 111 

AP.); 

2.ypOBHlll Kailbl.\lllfl Ill cf:>occf:>opa B KPOBlll, KOTOpble 

n03BOJlfllOT 04eHl/ITb COCTOSIHllle Ml/IHepailbHOrO roMeO

CTa3a; 

3.KOH4eHTpa4111111 KaI1bl.\lllfl, cf:>occf:>opa Ill MarHlllSI B 

yTpeHHel1 M04e, AJlfl 04eHKlll no4e4HOl1 pea6cop64111111 

3TlllX lllOHOB; 

4.CYT04Hafl 3KCKpe4111S1 Kailbl.\lllfl C M040M, AJlfl 

01..1eHKlll ecaCblBaHl/lfl KaI1bl..llllfl B KlllWe4Hl/IKe. 

BTOpyio rpynny 6lllOXlllMlll4eCKl/IX MapKepoe COCTaB

JlfllOT MapKepbl, KOTOpble OTpa>KalOT COCTOSIHl/le KOCTHOro 

o6MeHa HenocpeACTBeHHO e KOCTlll. OH111 AeilflTCfl Ha ABe 

rpynnb1: 

1.MapKepb1, 0Tpa>Kat0L11111e COCTOflHllle npo1..1eccoe 

cpopM111poeaHl/lfl KOCTlll; 

2.MapKepbl, 0Tpa>Ka10L11111e coCToS1H111e npo1..1ecca 

pe3op61..1111111. 

blllOXlllMlll49CKllle MapKepbl <J>opM111poeaHl/lfl KOC-

Tiii. 

KocmHaR 1.l4eno11Haa cpoccpama3a (KLJ.l<P) - npOAY-

1..1111pyeTcfl OCTeo611acTaM111 Ill onpeAeilflTCfl B CblBOpOTKe 

Kpoe111 [16, 17]. On111caHo ABe 1113ocpopMbl L11e1104HOM cf:>oc

cf:>aTa3bl (KOCTHBfl Ill ne4eH04Hafl). B HOpMe KOCTHblM Ill 

ne4eH04HblM 1/130cf:>epMeHTbl nplllCYTCTBYIOT B CblBOpOTKe 

KPOBlll np111MepHO B paBHblX KOI11/14eCTBax. 0AHaKO B pac

TYL4eM opraHlll3Me - y AeTel1 111 nOAPOCTKOB - ypoeeHb 

KOCTHOCne4111cf:>1114eCKOM 1..1.\¢> AOCTl/lraeT 90%. BblCOKafl 

cne1..1111cf:>1114HOCTb KlJ..1¢> np111611111>Ka10T AaHHbllii MapKep K 

«lllAeaJlbHOMY» MapKepy aKTlllBHOCTlll OCTeo611acTOB. 

C111HTe3 KlJ..1¢> B03pacTaeT e npo1..1ecce A111cf:>cf:>epeH4111a1..1111111 

OCTeo611aCTOB, lllMe10L11eM MeCTO B YCilOBl/lflX ycKopeHHO

ro cf:>opM111poeaHlllfl KOCTlll. npeAnOJlaraeTCfl, l..JTO KlJ..1¢> 

Y4aCTsyeT e npo1..1eccax M111Hepa111113a4111111 ocTeo111Aa. OA

HaKo, lllHTepnpeTa4111fl ABHHblX lllCCileAOBaHl/lfl KlJ..1¢> 6bl

eaeT 3aTPYAHeHa, 4TO CBfl3aHO, c OAHOlii CTOpOHbl, nOilO

BblMlll Ill B03paCTHblMlll oco6eHHOCTflMlll ee BKTlllBHOCTlll, a 

c Apyrol1. - c HeAOCTaT04HOM cne4111cf:>1114HOCTbto 111cnOilb-

3yeMblX MeTOAOB. Ha1116011ee aAeKeaTHblM Ha cerOAHflW

Hllllii AeHb MeTOAOM flBJlfleTCfl lllMMyHocf:>epMeHTHbllii aHa-

111113 c lllCnOilb30B8HllleM MOHOKilOHaJlbHblX aHTlllTeJl [12]. 

OcmeoKanbU,UH (OK) - HeK01111areHOBb1l1 Kailb-

1..11111iicasi3bleatoL11111ill 6enoK c MoneKy11S1pHoli1 Maccoill 5700 

A. ClllHTe3111pyeMblM OCTeo611aCTaM111 Ill OAOHT06nacTaMl/I Ill 

onpeAe11S1eMb1li1 a Cb1eopoTKe Kpoa111 [16,17,18]. OK 060-

raL11eH y-Kap60KClllrilYTaMlllHOBOM KlllCilOTOM, Ill Ailfl ero 

ClllHTe3a Tpe6yeTCfl BlllTaMlllH ,[!,. 6011ee 90% ClllHTe3111pye

MOro OCTeo6nacTaMlll OK y MOI10Ab1X Ill OKOJlO 70% y 

B3pOCJlblX JltoAelii BKilto4aeTCfl B KOCTHbllii MaTplllKC, a 

OCTaJlbHafl 4aCTb nonaAaeT B KPOBOTOK. T04HO ycTaHO

BlllTb AOillO c111HTe3111poaaHHoro ocTeo611acTaM111 OK, no

naAa10L4Y10 B KPOBOTOK, He npeACTaBJlfleTCfl B03MO>K

HblM, 6onee Toro OHa MO>KeT MeHflTbCs:I B 3aBlllClllMOCTlll 

OT xapaKTepa MeTa6on1114eCKlllX HapyweHlllM B KOCTlll. 

8b1BOAlllTCs:1 OK 1113 KpoeoTOKa n04KaM111 (nocpeACTBOM 

Kily604KOBOli1 cf:>lllJlbTpa4111111 Ill AerpaAa1..1111111 B no4e4HblX 

KaHailbl..18X). np111 Bblpa>KeHHOM CHlll>KeHllllll Kily604KOBOli1 

cf:>MJlbTpa4111111, B 4aCTHOCTlll, np111 xpOHM4eCKOli1 no4e4HOM 
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HeAOCT0T04HOCTM, ypoeeHb OK e Kpoe1.1 MO>KeT 6b1 

3aeb1weHHblM. Han1111.11.1e a KpoeoToKe cpparMeHTOB O 
BCileACTBMe 1111160 40CTl.14HOro ero pa3pyweHMSI B co 

AMCTOM pyCI1e noA B03Ael1cTe1.1eM 1..11.1pKy111.1py10L111.1x np 

Tea3, 111.160 BCI1eACTB111e ero pa3pyweH111fl a npo1..1ec 

pe3op61..11.1111 KOCTlll TaK>Ke MO>KeT npMBOAlllTb K 30Bb1We 

HblM 3Ha4eHMflM np111 onpeAe11eH1.11.1 OK. YpoeeHb OK 

Kpoe1.1 noAeep>KeH 6011bWMM CYT04Hb1M Ko11e6aH11111 

(Alls:! AMHaMMKM Ha61110AeHMfl Kpoeb Ha OK peK0MeHAye1 

cs:i 6paTb e OAHM 1.1 Te >Ke YTPeHHMe 4acb1). OK pacCMal 

p111aaeTCfl KaK OAMH 1.13 CaMblX lllH<f:>OpMaTlllBHblX 61110XM 

Mlll4eCKMX MapKepoe cf:>opM1.1poaaHMfl KOCTl/I Ill CKOpo 

«KOCTHoro o6opoTa». Ha1.16011ee 1.1Hcf:>opMaT1.1BHblM Mer 

AOM onpeAe11eH111s:1 ypoBHfl OK flB11s:1eTcs:1 lllMMyHocpe 

MeHTHbllii aH0I11113 c 1.1cnOilb30BaH111eM aHTlllTeil [12]. 

Kap6oKcu- u AMuHomepMuHanbHb1e nponenmud 
npoKonnaeeHa I muna (KTnnK1 u ATnnK1). Ko1111areH 1 
rnna - OCHOBHOlii 6eJlOK, COCTaBJlfllOL4Mli1 90% opraHlllY 

CKOro MaTplllKCa KOCTlll. OH CMHTe31.1pyeTCs:I OCTeo611acra 

MM B BMAe npeAweCTBeHHMKa npOKOilJlareHa 1 rnna, 

KOTOpbllii npeACT0BI1s:leT co6ol1 60ilbWYIO MOJleKy11y, c 

Aep>KaL11y10 c K - 1.1 A KOH4oe rno6y11s:1pHb1e cpparMeH 

(KTnnK1 Ill ATnnK1), KOTOpble OTAeJlfllOTCs:I OT COCTa 

HOM MOileKy11b1 c noMOL4bto cne41.1cf:>1.11.1ecK111x nenT111Aa 

noCI1e Bb16poca npoK01111areHa 1.13 KileTKlll [16, 17, 19] 

04ML4eHHas:i MOileKYila 1 Tl/Ina BKill04aeTCs:I B nocTpo 

HMe cf:>1.16p1.11111 KOCTHOro MaTpMKca, a KTnnK1 1.1 ATnnK1 

Bb16paCblBalOTCs:I B 3KCTpa1..1e111110ils:IPHYIO >KlllAKOCTb. c 
OTHOWeHMe Me>KAy KOI1M4eCTBOM KOI1JlareHa, OTKI18Abl 

aaeMoro B KOCTHblM MaTpMKC Ill KOI11/14eCTBOM KTnnK1 

11111111 ATnnK1, nocTYna10L11ero a KposoTOK, TeopeT1114ecK 
1 

paBHO 1, 111 no3TOMY no YPOBHIO KTnnK1 111 ATnnK1i 

npeAcTae11s:1eTcs:1 eo3MO>KHblM cyAMTb o cnoco6Hocn1: 

OCTeo611acTOB npOAYLIMPOB8Tb KOilnareH 1 TJ.1na. Onp~ 
Ae11S110Tcs:1 KTnnK1 111 ATnnK1 MeToAoM 111MMyHocpep

MeHTHoro (npeAn04TlllTeJlbHO) 11111111 paAMOlllMMYHHoro 

8HaI1J.13a [12,20,21,22]. 

bJ.10XlllM1114eCKl/le MapKepbl peaop64111111 KOCTlll. 

K cne1..11.1cf:>1.11.1ecK1.1M 61.1ox1.1M1.11.1ecK111M MapKepaM pe-
3op64111111 KOCTlll MOryT 6b1Tb orneceHbl 1111160 npOAYKTbl 

AerpaAa1..1111111 Ko1111areHa I T111na (ceo6oAHble aM111HoK111c110-

Tb1 111 pa3111111.1Hb1e T111nb1 nenTlllAOB), 06pa3y10L11111ecs:1 ape-

3YilbTaTe pa3pyweHl/lfl KOCTHOro M0TPlllKCa no,£1 B03AeM

CTBl/leM OCTeOKilaCTOB, 1111160 cpepMeHTbl, Y48CTBYIOL41118 B 

3TOM npo4ecce [23,24,25,26,27,28]. 

nupUOUHOflUH (nJlf,a) U OUOKCUnupunUH (,an/11,a) B 

M04e. KOCTHbllii KOJlilareH xapaKTep1113yeTCfl HaJ11/141118M 

nonepe4HblX CBS'l3elii Me>KAy OTAeilbHblMlll MOJleKyilaMM 

KOI1JlareHa, KOTOpble 111rpa10T 60ilbWYIO POilb B ero cra-

611111111301..1111111 Ill npeACT0BJleHbl B BlllAe n111plllAlllHOJll/IH8 

(0Kc11111111311111n111p111A111Ho11111Ha) 111 AeOKc111n111p111A111Ho11111Ha 

(11111311111n111p111A111Ho11111Ha) [16, 17,24]. nonepe4Hble cas:i3M 

cf:>opMlllPYIOTCfl 3KCTpa1..1e11111011s:1pHO noc11e OTilO>KeHlllA 

MOJleKyil KOnnareHa B MaTplllKC, Ill I/IX BblXOA 1113 KOCTlll B 

COCYAlllCTOe pyc110 B03MO>KeH TOilbKO B pe3ynbTaTe pe· 

3op61..1111111 KOCTlll, ocyL11eCTBilfleMoli1 OCTeOKI10CTaMlll, T.e. B 

pe3y11bTaTe pa3pyweH111fl Kon11areHa. Ha1116011ee cne1..1M· 

cf:>lll4HblM AI1fl KOCTeM s:iens:ieTCs:I ,Qni.1,D,, nocKOJlbKY OH 

COAep>KlllTCs:I npe111MyL11eCTBeHHO B KOCTS'IX "' B He60I1b· 

WOM KOI11/14eCTBe B AeHTlllHe, 00pTe Ill CBs:l3KaX, 0 nlll~ 

nOMlllMO KOCTelii B AOCTaT04HOM KOI11114eCTBe eL11e Ill E 

XPflL40X. no11ara10T, 4TO n1>1,o, Ill ,Qn1>1,o, He MeTa6011111py· 

IOTCS'I B opraH1113Me, a 3KCKpeT111py10TCs:I c M040M. Ha OCHO

BaHl/llll BblWeCKa3aHHOrO, nV1,[I, Ill OC06eHHO ,[l,nV1,[I, B Ha· 
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CTOlU!.!99 epeMSI C4t.1TalOT caMblMt.1 aAeKBaTHblMt.1 MapKe
paMlll pe3op6L.11.11.1 KOCTt.1, npt.1 3TOM AnSI 01..19HKt.1 pe3op6-
~11111 t.1CnOnb3yeTCR TaKoi'ii napaMeTp, KaK OTHOWSHt.19 
KOHL1eHTpa1..11.11.1 n1.1p1.1n1.1HKoe (nVIA 1.1 AnVIA) K KOHl..ISHTpa
~11111 KpeaTt.1Ht.1Ha B M04e. Ansi onpeAeneHt.1SI nVIA t.1 
Qm1,[111cnonb3yeTCSI BblCOKOpa3pewa10ll.laS1 >Kl1AKOCTHaSI 
xpoMaTorpacp11si c nocneAYtOll.lei'ii cpnt0op11MeTp1.1ei'ii 1.1 
llMMyHocpepMeHTHbli'ii aHan113 c 11cnonb30BaH11eM aHrn
Ten K nVl,Q 11n1.1 AnVIA [29,30,31,32,33]. 

Bo epeMR o6HOBneHt.1R KOCTHOi'ii TKaHl1 KOnnareH 1 
nma, KOTOpb1i'ii cocTaens:1eT 6onee 90% opraH114ecKoro 
Marp111Kca KOCTt.1, paCll.lennsieTCR c o6pa30BaH11eM He-
6onbWl1X nenTl1AHblX cpparMeHTOB, nonaAalOll.111X B 
Kpoeb 1.1 Bbl.Qensit0ll.lt.1XCS1 n04KaM11. On1.1enneH1.1e C
KOHLISBblX TenonenT11AOB npOt.1CXOAt.1T Ha caMOM paHHeM 

, 
3Tane AerpaAa1..1111.1 KonnareHa, no3TOMY APYr11e MeTa6o-
1111Tbl KOnnareHa He Bnl1RIOT Ha 11X KOHL1eHTpa1..111t0. Te-
11onenTt.1Abl KonnareHa MO>KHO onpeAensiTb KaK e M04e, 
TaK t.1 B CblBOPOTKe, c 11cnonb30BaH11eM TeCT-Cl1CTeM 
Cross Laps. Cne1..111cp114HOCTb TecT-c11cTeMb1 06ecne41.1-
eaeTcs:1 np11MeHeH11eM 2 MOHOK/lOHanbHblX aHTl1Ten, 
Ka)l{Aoe t.13 KOTOpblX CBR3blBaeTCSI c KOHl..leBblMt.1 n1.1Hei'ii
HblMt.1 OKTanenrnAaM11 (8M) a1-1..1en1.1 KonnareHa 1 rnna. 
Bo BHOBb ccpopM11poBaHHOi'ii KOCTl1 nocneAOBaTenbHOCTl1 
BAA COAep>KaT a-acnapar1.1Hoeyt0 K1.1cnory, HO no Mepe 
CTapeHt.1R KOCTt.1 a-acnapart.1HOBaR Kt.1cnOTa t.130Mep113y
ercs:1 e ~ - cpopMy. V1cnonb3yeMble MOHOKnOHanbHb1e 
aHrnTena cne1..111cp114ecK11 pacno3HatOT n1.1Hei'iiHb1e OKTa
nenrnAbl, COAep>KaU11.1e ~-acnapar1.1Hoeyt0 Kt.1cnory 1.1n11 a 
- acnapar11Hoeyt0 K11cnory. V13MepeH11e ~CrossLaps e 
CblBOPOTKe 11n1.1 M049 n03BOnSleT 01..1eHt.1Tb TeMnbl Aerpa
AaLlt.111 OTHOCt.1TenbHO CTapoi'ii KOCTt.1, aCrossLaps - TeM
nbl HSAaBHO ccpopM11poeaHHOi'ii KOCTl1 [12,16,17]. 

OcTeonopo3 conpoeo>K,QaeTcsi oTYeTnl1BblM noeb1-
weH11eM ypoBHR C-TenonenTt.1AOB 1 rnna KonnareHa 
(17]. noTept.1 KOCTHOi'ii MaCCbl B03Hl1KatOT B pe3ynbTaTe 
npeo6naAaHt.1R pe3op6T11BHblX npo1..1eccoe 1.1 MOryT 6b1Tb 
KaK 6blCTpblMlll, TaK Ill Me,QneHHblMl1 B 3aBlllClllMOCTlll OT 
creneH111 yc111neH111R AerpaAa1..11.1111 KonnareHoeoro MaTp1.1K
ca KOCTlll t.1 CTeneHt.1 HapyweHt.1R COOTHOW8Ht.1SI Me>K.Qy 
npo1..1eccaM1.1 peMOAen111poeaH11s:1 Kocrn. A1.1HaM1114ecKoe 
onpeAeneH1.1e ypoBHR C-KOHl..ISBbrx TenonenrnAOB 111MeeT 
Ba>KHOe 3Ha4eHt.1e ,QnR nporH03t.1pOBaHlllSI BOCCTaHoene
HlllR MlllHepanbHOi'ii nnoTHOCTlll KOCTt.1 npt.1 npoBeAeHlllt.1 
aHT111pe3op61..11110HHOi'ii Tepan1.11.1 y >K9Hll.lt.1H B nept.10A Me
Honay3bl, y na1..1111eHTOB C OCTeOneH11ei'ii Iii 6one3Hbl0 neA
>KeTa [20,34]. 

V1ccneAOBaH111s:1 noKa3an1.1, 4TO yeen111YeH1.1e KOHL1eH
rpa1..11111.1 Cross Laps np11MepHo e 2 pa3a OT HOpMbl acco
Lll1111pyeTcsi c 2-KpaTHblM yBen1.1YeH1.1eM p1.1cKa nepenoMoe 
wei'iiK111 6eApa. oonee Toro, y >KeHll.lt.1H c Hlll3KlllM 3Ha4eH111-
eM MlllHepanbHOi'ii nnOTHOCTlll KOCTt.1 wei'iiKlll 6eApa (~2SD 
OT cpeAHero YPOBHSI y n1111..1 MOnOAOro B03pacTa) Ill nOBbl
W9Ht.1eM ypoeHSI Cross Laps OTMe4ancs:1 6onee BblCOKl1M 
p111cK nepenoMoe welAKt.1 6eApa, no cpaBHeH1.1t0 c >KSHll.lt.1-
HaM1.1, t.1MetOll.lt.1Mt.1 KaKOM-nt.160 OAlllH cpaKTop pt.1CKa 
[17,34]. 

Kap6oKcu- u AMuHomepMuHanbHble menoneamu
Obl KonnaeeHa I mun a (KTTKI, A TTK/) e nna3Me u MOiie. 
noMt.1MO KOCTt.1, OHt.1 np11cyTCTBYIOT BO ecex TKaHRX, KOTO
pb1e coAep>KaT KonnareH I rnna. B cocyAt.1CToe pycno 1.13 
KOCTeM TenonenTlllAbl BblXOART lllCK/ll04111Te/lbHO B npo-
1..1ecce pe3op61..11.11.1, OAHaKo, AaHHble 06 1.1x MeTa6on1.13Me 
111 04t.1ll.leHt.1t.1 OTCyTCTBYtOT. Ans:1 onpeAeneHt.1R KTTKI np1.1-

MeHSltOT paA1.101.1MMyHonor1114ecK1.1r.:1 MeTOA c 1.1cno11b30Ba
Ht.1eM non1.1K110HanbHb1x aHrnTen, a AJ1R onpeAeneH1.1S1 
A TIKI - t.1MMyHocpepMeHTHblM aHa111.13 c 111cnonb30BaH11-
eM MOHOK/lOHanbHblX aHT11T9/1 npOTlllB nonepe4HOCBR-
3aHHblX MOneKyn KonnareHa I T111na [16,17,34). 

0KCUnponUH B M04e (OnP). OnP COCTaBnReT OKO
no 14% aMlllHOKlllcnOTHOro COCTaea K0/1/lareHa, npOAYl..lt.1-
pyeMoro ocTeo6nacTaM1.1 [35]. OH 06pa3yeTcs:1 e pe3ynb
TaTe r111ApOKc1.111111poeaH1.1R npon11Ha e npo1..1ecce no
cnpaHcnsi1..11.10HHOM MOAt.1¢111Ka1..11.11.1 npoK0/1/lareHOBblX 
1..1enei'ii, KOTOpasi 4aCTlll4HO t.1MeeT TKaHeBytO cne1..11.1cpt.14-
HOCTb. 85-90% On, OCB060>K.Qat0U1erocsi 1113 KOCTeM B 
pe3ynbTaTe pa3pyweH1.1si KonnareHa, MeTa6om131.1pyeTcsi 
B ne4eHlll t.1 TO/lbKO 10-15% - nORB/lSleTCR B M04e. np111 
3TOM OKOnO 10% OnP, nOS1BnS1t0U1erOCSI B M04e, COCTaB
/lReT On, 06pa3ylOll.111i'iiCSI He B pe3y/lbTaTe pe30p61..1111111, a 
B pe3y/lbTaTe AerpaAa1..1111111 BHOBb Cl1HTe311poeaHHblX npo
KOnnareHOBblX nenTlllAOB 111n111 HOBblX KOnnareHOBblX 
MOneKyn, He 111cnonb30BaHHblX np11 nocTpoeHt.11.1 KOCTHOro 
MaTp1.1Kca [36). TaK111M o6pa30M, nos:1enS1t0ll.lllli'iics:1 e M04e 
OnP OTpa>KaeT CYMMapHO t.1 cpyHKl..lllllO OCTeo6naCTOB 
(npo1..1ecc cpopM111poeaHlllSI), Ill cpyHKl..lt.1IO OCTeOK/laCTOB 
(npo1..1ecc pe3op61..11.11.1), OAHaKO AOnR OnP, 06pa3yeMoro 
e pe3ynbTare pe3op61..11.11.1 npeean11pyeT. V1ccneAOBaH111e 
OnP B M04e t.1CnOnb3yeTCR AJlSI Ol..ISHKt.1 CKOpOCTt.1 KOCT
HOrO o6opoTa, SIBnReTCSI cne1..11.1¢1.14HblM TO/lbKO AJlR KOC
Tei'ii, nOCKOnbKY COAep>Kt.1TCSI, XOTR 11 B MeHbWSM K0/1114e
CTBe, HO eo Bcex T1.1nax KonnareHOBblX MoneKyn. KpoMe 
Toro, OH MO>KeT nORB/lSITbCSI B M04e TalOKe B pe3ynbTaTe 
np11eMa COAep>Kall.lei'ii KonnareH n11U1111 [16, 17,36]. 

/anaKm03UflOKCUflU3UH B M04e (rOn). 06pa3yeT
CR, KaK t.1 OnP, B OCTeo6naCTaX B pe3ynbTaTe rt.1APOKCt.1-
11111poeaHlllSI n1.131.1Ha c nocneAYtOll.lt.1M rn11Ko31.1n11poBaH111-
eM (np1.1coeA111HeH1.1eM ranaKT03bl) [16]. CoAep>Kt.1TCSI 
t.1CK/ll04t.1Te/lbHO B KOnnareHe, np111 3TOM npet.1MYll.19CT
B9HHO B K0/111areHe I Tlllna, HaXOARll.lerocsi B KOCTSIX. Ero 
HST B KOnnareHOBblX nenT11AaX Ill n03TOMY OH, He Bb16pa
CblBaeTCSI 1113 KOCTei'ii B npo1..1ecce cpopM111poeaH11R KOCTlll, 
a nosienReTcsi e cocyAlllCTOM pycne 1.1cK11t04t.1TenbHO e 
npo1..1ecce pe3op61..11.111 KOCTt.1, He MeTa60111.131.1pyeTCS1 B 
ne4eH1.1, 3KCKpernpyeTcsi c M04oi'ii. Ansi onpeAeneH1.1S1 
ron t.1CnO/lb3yeTCR BblCOKOpa3pewa10ll.laS1 >Kt.1AKOCTHaR 
xpoMaTorpacp1.1si c nocneAYIOll.111M cpnt0opec1..1eHTHblM 
aHa111.13oM [12,17). 

Tapmpampe3ucmeHmHafl Kucnafl <Poccpama3a 
(TPK<I>) - cpepMeHT, ceKpeT11pyeMblM OCTeOKnaCTaMlll Ill 

non0Aal0ll.lt.1M B nOBblWeHHOM KOnt.14eCTBe B KpOBOTOK 
npt.1 yee/lt.149Ht.1111 KOnt.14eCTBa t.1 B03pacTaHt.1t.1 aKTlllBHOCTt.1 
ocTeoKnacToe [16,37]. TPK<I> OA11H t.13 6 1.13ocpepMeHTOB 
KlllCnOM cpoccpaTa3bl, HaXOAt.1TCR B 6onbWOM K0/11114eCTBe 
B OCTeOKnacTaX t.1 ceKpernpyeTCR t.1Mt.1 BO BHeK/leT04HYIO 
cpeAy BO BpeMsi pe3op61..1111.1. 0Ha np1.1cyTcTeyeT 1.1 e APY
r1.1x KneTKax, oco6eHHO e MaKpocparax. nocKonbKY aKrne
HOCTb TPKCI> e cbreopoTKe Kpoe111 eo3pacTaeT np111 cocTos:1-
H1.1s:1x, xapaKTep1113yt0U11.1xcs:1 yc1.1neH1.1eM npo1..1ecca pe-
3op61..11.11.1 KOCTlll, a TaK >Ke t.1MeeTCR KOppe11Sll..lt.1R Me>K,Qy 
ee aKT1.1BHOCTbt0 1.1 AaHHblMt.1 r1.1cT0MopcpoMeTp1111, TPKCI> 
1.1cnonb3YIOT AnSI onpeAeneH1.1S1 eb1pa>KeHHOCT111 pe3op-
6rnBHbrx npo1..1eccoe e CKeneTe. V1ccneAOBaH1.1e 3Toro 
MapKepa oco6eHHo none3HO np1.1 MOH111rop1.1Hre ne4eH11s:1 
pa3nt.14Hb1Mt.1 npenapaTaM1.1, noAaenRtOll.llllMt.1 pe3op61..11.1io 
KOCTHOM TKaH111 (6111ccpoccpaHaTaM11, 3CTporeHaM111 111 AP.), 
OCTeonopo3a, 6one3Hlll neA>KeTa Ill OHK0110rt.14eCKt.1X 3a-
6oneBaHlllM c MeTacTa3aMt.1 B KOCTb [12,16,17). 0AHaKO 
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He06XOA"1Mbl ASilbHeiliwasi Ol.leHKa cneL11t1¢"14HOCT"1 "1 

A1t1arHOCT1t14ecKoili L1eHHocrn 3Toro MapKepa, a TaK >Ke 

"1CCI19AOBSH"1H no pa3pa60TKe 6011ee SA9KBSTHblX MeTO

AOB ee onpeAe11eH111s:i. 

TaK1t1M o6pa30M, 111cno11b3oeaH111e 6111ox111M1t14eCK"1X 

MapKepoe KOCTHOro peMOA911"1pOB8H"1H "1 pe30P6l.1"1"1 B 

coepeMeHHOili M9A"1l.1"1HCKOili npaKTlllKe n03BOI1HeT: 

1.0l.19H"1Tb COCTOHH"1e MeTa60J1"13Ma B KOCTHOili 

TKSH"1; 

2.ycTaHOB"1Tb CKOpOCTb o6MeHHblX npOl.19CCOB "1 

TeMnbl n0Tep111 KOCTHOili MSCCbl; 

3.onpeA911"1Tb p1t1CK pa3B"1T"1H OCTeonopo3a "1 CBH-

38HHblX c H"1M nepeilOMOB; 

4.nOA06paTb SA9KB8THOe Jle4eH"1e np111 OCTeono

po3e "1 OL1eH"1Tb ero 3¢¢eKrnBHOCTb. 
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