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MNpoBefeH aHanu3 nNUTepaTypbl C LLeNblo OLLEHKU NepcrneKTUBbI UCNOoSib30BaHM1S
61cochoHaTOB B KOMMIIEKCHOM fle4eHUN MepBUYHbIX HOBOOGpa3oBaHNIA KOCTEN,
060CHOBaHMA NaToreHeTM4YeCKMX MeXaHM3MOB UX TepaneBTU4eckoro 3¢ gekTa.
B pe3ynbTaTe ycTaHOBNEHO, YTo GucctochoHaTbl, TOMUMO aHTUPe30PGTUBHOIO
BeNCTBUSI Ha KOCTHYIO TKaHb, 06nafatoT NpoTrBoonyxoneBbiM 3 dekTom. X npu-
MeHeHue B coyeTaHUM C XMMUoTepanueil CnocobCTByeT yyylLeHU o pe3ynbTaToB
KOMMIEKCHOro fie4yeHUs 3roKayecTBeHHbIX KOCTHbIX onyxornei. bucdochoHatbl
CNocoGHbI NOBbLICUTb UMMNAHTALMOHHYIO CTaBUINbHOCTb SHAOMNPOTE30B Mocdle

peseKLuin KocTen.

BBEOEHUE

[epBUYHBIE 3T0KAYECTBEHHBIE OITYXOJIU
KOCTE BCTPEUYAIOTCs OTHOCUTENIBHO PEIKO
U MPEUMYILIECTBEHHO Y JIUIT MOJIOXOTO TPY-
JOCIIOCOOHOTO BO3pacTa. 3a00JIeBAEMOCTb,
110 JaHHBIM HalmmoHaIbHOTO KaHIep-peru-
cTpa YKpaunsl, cocranisier 1,3 Ha 100 ThIC.
HacesieHMs [ 1]. OCHOBHBIM METOIOM JICYECHUST
0O0JIBHBIX OCTEOCAPKOMOM BBICOKOM CTETIEHH
3JI0KAYE€CTBEHHOCTH SIBJISIETCST KOMOMHALIVST
XMMHUOTEPANNUU U XUPYPIUYECKOTO BMellla-
TespcTBa. HecMOTpst Ha 3HAUNTENBHBIH MPO-
IPECC BJICYEHUU 1 NOCTVDKEHUE OTHOCUTEITb-
HO BBICOKO S-JIeTHE! BBDKMBAEMOCTH Y 3TOM
KaTeropuu OOJIBHBIX, OTMEYAETCSI OTCYTCTBUEC
JATbHENIIIErO TIporpecca B JICYEHUM ITOM
HO30JI0TMY Ha TIPOTSIKEHUHN TTOCTIETHUX AECSI -
TUIeTUI. XUMHOTEpaIus NOCTHUTIIA ITpeesia
9hGEKTUBHOCTH, a €€ MHTEHCUDUKAITUS
HE Bcera KOppesmpyeT ¢ JTyqiiieil BbKUBae-
MOCTB10. [1epcrieKTMBHBIMI HATPaBIeHUSIMU
IUTSI TTOBBILLIEHUS 9 (HEKTUBHOCTH JICUCHUS,
10 MHEHUIO Psiaa MCClienoBaTesIei, sBIsieTcst
pa3paboTKa ¥ BHEAPEHUE HOBBIX TAPTeTHBIX
npenapaToB, UHruOMTOpoB LIOI-2, nHrubu-
TOpOB aHrrorenesa [2, 3]. OnHUM U3 TaKUX
HaNpaBJIeHUI SBJSIOTCS UCCAETOBAHUS
¢ npumMeHeHueM ouchocdonaro (bPD) npu
MEPBUYHBIX OINyXoJsX KocTeit [4]. BD —
rpynra rnpernapaToB, MPUMEHSIEMBIX B Jie-
YeHMM HapYIIEHUN MeTabon3Ma KOCTHON
TKaHU. braromapsi cBoMM CBOMCTBAM I10CIe
MHOTOUMCIEHHBIX ncciienoBanuii b Hawwm
IIIMPOKOE TPUMEHEHUE B OHKOJIOTMIECKOMN
MPaKTUKE, OCOOCHHO TIPH JICYCHUN MeTa-
CTaTUYECKUX TOPAXEHUI KOCTE!, U Mpak-
TUYECKH HE MCTIONB3YIOTCSI TIPU TTEPBUYHBIX
OITyXOJISIX.

OBLWUE CBEAEHUA O BD

Briepbie onbiT rcrmosnp3oBanus b® Gt
ormy6iMKoBaH B 1969 1. B xxypHane Lancet.
WccnenoBaTenn ycremHo MpUMEHWIN 9TH-
JIPOHAT Y IOHOIIIM C MATHO30M TIPOTPECCUpY-

01Ie i MBIILIEYHOM KaTbLI(DUKALIN C LIEJThIO
MHIMOUPOBAHMS TETEPOTOIIYECKOM KaThI M-
duxarmu. B 1972 1. H. Fleisch et al. mokasza,
410 B® MHTUOMPYIOT pe30pOITI0 KOCTHOM
TKaHM OCTEOKJIaCTaMM, YTO IPHUBOAMUT K IO-
JIOXKUTEIBHOMY KaJlbIIIEBOMY OAJIaHCY.

B sBiistioTCcst aHATOTAMY 9HIOTEHHBIX
nupodochaToB, OMHAKO OTIMYAOTCS Ha-
snuneM P-C-P-cTpyKTyphl (pUCyHOK), KO-
Topast 00eCreynBaeT X AKTUBHOCTH U CBSI-
3bIBAHME C KOCTHBIM MaTPUKCOM, a TaKXKe
ooxosoit ienu (R1 u R2), onpenensounieit
HX aHTUPE30POITMOHHYIO aKTUBHOCTB, I10-
060uyHbIe 9 MEKTH 1 MEXaHU3M JACHCTBUS.

MexaHu3M ACUCTBUSI JTAaHHOU TPYTIIIBI
TMIperapaToB JOBOJIBHO CJIOXHBIN 1 3aKITI0-
4yaeTcsl B HECKOJIBKUX ITyTSIX BJIUSTHUS:

® UHIMOMPOBAHUE MUHEPATIU3ALUN —
MPEeAYNPEXTAIOT IKTOIMMUECKYIO OC-
cudurKanmo, YTO MOXET HAUTU CBOE
MPUMEHEHUE I CHUKEHUST KabIn-
bukanmu NpoTe3npoOBaHHBIX KJI1alIaHOB
cepara [5];
MHTUOMPOBAHUE KPUCTAIU3ALUN —
CHIDXKAIOT PACTBOPUMOCTB BEIIIECTB KOCT-
HOM TKaHU, MHTHOMPYst (HOPMUPOBAHNE
KpHUCTALIOB [S];
MHTMOMPOBaHME Pe30pOIMU KOCTHOM
TKAHW — BBI3BIBAIOT MHOXECTBEHHBIE
M3MEHEHUST OCTEOKJIACTOB (TIOTEpst pe-
30pOMPYIOLIEH IIETOYHOM KaeMKHU, pa3-
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pyllleHWe LUTOCKeIeTa M CIIOCOOHOCTh
MUTPUPOBATh WU CBSI3bIBATHLCS C KO-
CTBI0), UTO BIUSIET HA UX CITIOCOOHOCTD
pesopbupoBaTh KocTh [6—8]. Kpome
Toro, b® neiicTBYIOT Ha OCTEOOIACTHI
U Makpodaru B 30He KOCTHOM pe3opo-
UMW, UHTUOUPYST CUHTE3 OCTEOKIIaCT-
crumyaupytoimx daxropos [9, 10];
® AHTHMAHTMOTeHHbIH 2 dexT — cHuxKa-
10T YPOBEHb COCYTUCTOTO IHIOTETH AT b-
Horo ¢akropa pocra (bFGF) [11—-13];
® BIMSIHUE HAa MMMYHHYIO CHCTEMY —
CTUMYJIUPYIOT MPOAYKLIUIO IUTOKMHOB
MakpodaraMy U IpyruMyu UMMYHHBIMA
KneTKamu [5];
® aHTHIpOoaU(epaTUBHBIA 3pdhekT —
B® TOpMO3AT cpallleHue OMyXOJeBbIX
KJIETOK C MaTPpUKCOM KOCTeM, Takxe
MOTYT TIOAABISTh MATPUKCHBIE MeTaJl-
JIONPOTENHA3bI, KOTOPbIE UCIIOIb3YIOTCS
OITyXOJIEBBIMU KJIETKAMU LISl BHEIPEHUSI
B TKaHU ¥ 00pa3oBaHusl MeTacTas3os [14].
MurubrpoBaHue OCTEOKIACTOB TPUBOIUT
K cHkeHmo MJ1-6 1 0cBOOOXTEHMIO (hak-
TOpa pocTa U3 MaTpUKca KOCTHOM TKaHH.
BoipaxkeHHOCTD KiIMHUUeCKOTo 3 dexTa
JAHHBIX TIPENapaToB 3aBUCUT OT UX ahPuH-
HOCTU (POACTBEHHOCTM) K KpUCTaIaM
ruapokcuarnaruTa; KioapoHar 0,6 K, i/Monb
x 10° stuaponart 1,2 K, x/mMonp x 106,
pusenaponat 2,2 K, ja/mMonb x 10¢; nbaH-
aponar 2,4 K, 1/mMoxbs X 10° amneHmpo-
Hat 2,9 K, 1/mMonp X 10°; 3omeHapoHaT
3,5 K, ni/Momb % 10¢ ; K, — KoHcTaHTa [5].
DTO CBOCTBO OOYCIOBIUBALT ASTTOHUPOBA-
HUe BelllecTBa B ckenere, tuddysnio B KocT-
HOI TKaHM, BBICBOOOXIEHME M3 KOCTHOM
TKaHU, MOTEHLUUAIbHYIO PELUPKYITLNIO
BBIZIEJIEHHOTO TIperapara 00paTHO Ha T10-
BEPXHOCTb KOCTH U BIMsIHME Ha DyHKUIUHU
KJEeTOK KOCTHO# TKaHu [5]. B HacTos-
1iee BpeMsl CYyIIeCTBYET TPU TOKOJIEHMUS
B®. B tabn. 1 npeacraBieHbl 3TU IPYIIITbI
CO CPaBHUTEJILHOM XapaKTePUCTUKOM UX aK-
TUBHOCTH |5, 15].

Tabnuua 1 AHTMPe30pOLMOHHAS aKTUBHOCTL

pasnuyHbix O (in vitro)
Mpenapati AnTnpesopbuuonHas
aKTUBHOCTb

MepBoe nokonexue:

3TUAPOHAT 1

KnogpoHar 10

TUAYAPOHAT 10

BTopoe nokonexue:

namuapoHar 100

aneHgpoHar 1000

Tpetbe nokonexue:

nbaHapoHar 10 000

3oneApoHar 20 000

AHTHpPe30pOLOHHas aKTUBHOCTD BD,
yKaszaHHasi BTa01. |, onpemensiacs in vitro.
OnHaKoO B KIMHUYECKUX MCCIeIOBAHUIX
9TU JaHHbIe He MoATBepxkaawTcs. Tak,
Diel 1 coaBTOpBI NMpeACTaBIIN pe3yJibTa-
Tbl PAHAOMM3UPOBAHHOTO UCCIIENOBAHMUS
3 rpynn OOJIbHBIX C METACTATUYECKUM
MopakeHueM CKeJieTa Mpu pake IpyaHoi
xenes3bl. [laumeHTsl 1-¥ TPYINIbI TOXY-
yanu 60 Mr naMugpoHara, 2-i rpyIib —

900 Mr KJoapoHaTa B/B Kaxible 3 HeJ,
3-# rpynnel — knoapoHat 2400 mr/cyT
BHYTpb. Kypc neuenust cocraBun 18 mec.
CHxeHue 00JIeBOTO CMHIPOMA B KOCTSIX
Habmomanoch y 30% GonbHBIX B 1-i1 rpyiie,
y 25% — Bo 2-i my 15% — B 3-it. Bepre-
OpanbHbIe TepeJIoMbl Habmogamuch y 13;
12 1 20% maluueHTOB COOTBETCTBEHHO.
Taxum 06pa3oM, B KITMHUYECKUX HUCCIE-
JIOBAHUSIX OTMEUYEHBI pasinuus B 3¢ dek-
TUBHOCTU HeKOTOpbIX B®, HO OHU He Tak
CYLIECTBEHHBI, KaK TPH MUCCAETOBAHUSIX
in vitro [15].

B oHKOJIOrM4ecKoi npakTuke UCroib-
3oBaHKe b® n3HavaIbHO OBLIO HATIPABIEHO
Ha JIeYeHHe TUTIePKATbLUEMUU TTPH 37T0Ka-
YeCTBEHHBIX OITyXoJisix [ 16]. CunTanock, uto
MexaHu3M aeiictBust b Obln HarpaBiaeH
UCKJTIOUMTEIbHO Ha CTAOMIU3ALIMIO KOCTHOM
TKaHu. [1o3xe BBISICHWIOCH, YTO OHM MOTYT
HaTIPSIMYIO BIMSITH Ha OIyXOJIEBble KJIETKH
[17, 18]. X aT0 OBLTO BIIEPBBIE MPOAEMOH-
cTpupoBaHHO B uccaenoBanuu C. Shipman
et al. B 1997 1. y mauueHToB ¢ MUETOMHOM
6oe3HbIo [ 19]. [Tosxe 6bUM OITyOIMKOBaHbI
JaHHble o puMeHeHur b npu Metacratu-
YeCKOM TIOPaKeHMH CKeIeTa y MalueHTOB
C pakoM IpyAHOM Xene3bl. B nocienytomem
acddextrBHOCTL MprMeHeHUs1 BP ObLia no-
Ka3aHa BO MHOTOYMCIIEHHBIX MCCIIETOBAHM -
six. B 1abs1. 2 mpeacraBieHbl paHIOMU3UPO-
BaHHbBIE MUCCAEIOBAHUS 110 U3YYEHHIO HAU-
foJiee MPOKO MCIoIb3yeMbix BD ¢ Touxku
3PEHUST UX BIMSIHYSI HA OCHOBHBIE KIIMHUYE-
CKME€ CHMIITOMBI KOCTHBIX METacTa3oB MpHU
Pa3HbIX COMMAHBIX OITyXOJIsIX [15].

MPOTUBOOMNYXOJIEBbIN

SDPDEKT bd

N3syvas MexaHu3MbI aeiicTBusi BD,
MBI 3aMHTEPECOBATUCH MPOTHUBOOITYXOJIE-
BbIM 2¢h(HEKTOM ITUX MPENapaToB, a UMEH-
HO — BJIMSTHMEM Ha MEepBUYHO-3JI0Kave-
CTBEHHBIE OITyXOJIM KOCTEH MPY UCTIOJb30-
BaHMU UX B KOMOMHALIMY C XUMUOTEPATTUE.

MHOTOUMCIEHHbIE dKCITEPUMEHTAb-
HbIe MCCIIeNOBaHMS TTOATBEPXKAAIOT TIpe/i-
nojioxxeHue, yro b® akTHBHO AEHCTBYIOT
MIPOTUB OCTEOCAPKOMBI, CAMOCTOSTEIbHO
WIY B KOMOMHALIMY C XMMUOTeparueil. boii
MU3yYeH MeXaHU3M AEWCTBUS alleHapoHara,
KJoApoHara, OOHIpoHaTa, TaMUApPOHATa
U 30JIePOHATA Y JKUBOTHBIX C OCTEOCAPKO-
MOIf, a TaKKe Ha KyJbTypax 4eJI0BeYECKUX
KJIETOK ocTeocapkombl [20—35].

Ha ceropHsiiiHmii AeHb OCHOBHO ITPO-
0JIEMOIT B JIEUEHUU CAPKOM KOCTEl sSIBJIsI-
eTCSI XMMUOPE3UCTEHTHOCTD, U TTALIMEHTHI,
OITyX0JIb KOTOPBIX MPOSIBUJIA PE3UCTEHT-
HOCTb K CMCTEMHOMY JIEUEHUIO, OCTAIOTCSI
CaMbIMU TSIKETBIMU. ApCeHal OCHOBHBIX
AKTMBHBIX TIPOTUBOOITYXOJIEBBIX Iperapa-
TOB B Te€pallMy CapKoOM KOCTei yXe JTaBHO
JIOKa3aH M OCTaeTCsl TOCTATOYHO OrpaHu-
YEHHBIM, YUTO U ITOOYKIAeT CCaeaoBaTeeit
K TIOMCKY HOBBIX IPeIapaToB.

Llesnb mpoBeneHrs LUTOTEHETUUECKUX
HUCCNeNOBAHUI — OOBSICHUTH Pa3BUTHE
XMUMHOPE3UCTEHTHOCTH 37I0KAYECTBEHHBIX

onyxosieit. AHanu3 npodus IKCIpeccun
30 KJIETOK ocTeocapkoMbl MalMeHTOB
uneHtTudumuponan 104 reHa, MMer LIUX
OTJIMUMST B 9KCITPECCUM MEXTY OI1arornpu-
STHOW M HeOMaronpusTHON peaklmeit
Ha xumuoTepanuto [36]. [TopasurenabHbIM
OTKPBITHEM OBLTO CYIIIECTBEHHOE CHIDKEHHE
OCTeOIpoTerepuHa, MHrMoOMpytolero hak-
TOpa ocTeokacroreHesa. J{ornmoaHuTebHbIe
reHbI, yYacTBYIOLIME B OCTEOKIACTOreHe3e
M Pe30pOLIMU KOCTH, BKIIOYAJIM annexin 2,
SMAD, PLA2G2A u TGF-betal. Pemo-
JIYTAPYIONINE BHYTPUKIETOUHBIA MaTPUKC
reHbl BkiItovanu desmoplakin, SPARCLI,
biglycan u PECAM. Ilepeakcnpeccus
desmoplakin (p=0,008), PECAM (p=0,028)
u SPARCLI (p=0,00098) ObL1a cBsizaHa
¢ OJIaronpusATHON peaklueil Ha XUMHO-
Tepanuio, Toraa Kak MepedKCcIrpeccust
annexin 2 (p=0,05), biglycan (p=0,025)
n PLA2G2A (p=0,025) — ¢ Hebmaronpusr-
HO¥ peaklMed Ha XUMUOTepanuio. DTo Ha-
BOIUT Ha MBIC]Tb, YTO B3AaUMOCBSI3b OITyXOJIN
C MUKPOCPEION SIBJISIETCST OTIPEAEIISTIOIINM
bakTopoM peakUUU Ha XUMUOTEPAITHIO.
B® moryT neicTBOBaThL Yepes paspyiieHue
3TUX B3auMocssizeit [37].

AHaTM3Upyst Bceé MHOTOYMCIEHHbIE
HCCIeOBAHUS MOXHO YTBEPXIATb, UYTO
B® — 510 HOBBII MOAXOJ, K JIEUEHMIO 3710~
KaueCTBEHHBIX OIyXoJeil KocTeil, ogHako
HX TPUMEHEHUE HE MOXKET ObITh aTbTepHA-
TUBOU XUMHUOTEPANTIN KaK CAMOCTOSITE b~
HOTO METOJIa, JIEUeHUE BO3MOXKHO TOJIHKO
B KOMOMHauuu b® u xumuorepanuu.

B® U UMIMJIAHTALLMOHHASA

CTABUJIbHOCTb

PexoHCTPYKTUBHBIE BMELIATETbCTBA
Ha KOCTSIX C MCITOJIb30BaHWEM MMILTAHTATOB
SIBJISIOTCST Hanbosee paciipocTpaHeHHBIMU
XUPYPTUYECKUMU BMEIIATEIbCTBAMU ST
BOCCTaHOBJIEHUST (PYHKLMK KOHEYHOCTHU.
JaurenbHas GYHKUMS UCKYCCTBEHHOTO
cycTaBa TpearnoJiaraeT HaaexkHyo GUK-
cauuio ero B koctsix. OnHa M3 OCHOBHBIX
MPUYMH, BEAYIINX K HEOOXOMUMOCTH OTie-
pPaTUBHOTrO BMeELIATEJbCTBA JIJISI PEBU3UU
UMILJIAHTaTa — aceNTUYeCcKOe pacilaThl-
BaHue. B KanubopHuiickoM yHrBepcUTeTE
B Jloc-Anuxenece (UCLA), CILA, mocne
YCTAHOBKH IMPOTe30B Oepa B 11,6% ciyvaen
TpeOyeTcsT peBU3US M3-3a acenTUUecKon
HecTabwibHOCTH [38]. Jlaxke coBpeMeHHbIe
OecLeMeHTHbIe TIPOTE3bl M MMIUTIAHTATHI
¢ HoBemreir pukcauueir Compression
B 12% TpebyroT OonepaTUBHOTO BMeIIa-
TeabcTBa B nepsbie S et [39]. Llement-
Hble, O€CLIEMEHTHBIE CUCTEMbI, CHCTEMBbI
C TIOPUCTBIM TMOKPBITUEM UM HaTlblJIEHUEM
TMAPOKCHUIATIIIATUTOM MMEIOT KaXXmaast
CBOM JJOCTOMHCTBA, OIHAKO HY OJTHA U3 HUX
He JaeT MOJHON TapaHTUM JOJITOCPOYHOI
CTaOMJILHOCTH MHTPAMENYIUISIPHON HOXKKH.
HecrabuabHOCTb MMIIIaHTaTa BO3ZHUKAET
BCJEACTBUE pe30pOLUUMU KOCTHON TKaAaHU
B MECTe er0 KOHTaKTa ¢ KOCcTbo. CTabmib-
HOCTb MMIUTAHTATa 3aBUCHUT OT MPOLIECCOB
ocTeonHTerpaunu. OCTeOMHTETpALIUS
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Tabnuua 2 IdpdexTsHOCTb BD y NALMEHTOB C CONMAHBIMU ONYXONAMU C METACTA3aMM B KOCTSX (NnaLeb0-KOHTPONMPYeMble UCCNef0BaHNs)

Konunyectso
AsTop Mpenapat Jlokanusaums onyxonu 60bHbIX Bbigoabl
(npenapat/nnaue60)
McCloskey,  KnogpoHart MHoXecTBeHHas Muenoma 536 (264/272) CHWXEHMe YacToTbl HeBepTebpabHbIX NEPeoMOB
1998 1600 mr/cyT BHYTPb Ha 50% (6,8%/13,2%), BepTebpanbHbix nepenomos — Ha 17%
(38%/55%), mpyrux NaTonormyecknx nepesomoB — Ha 23%
(45%/68%), Taxenok runepkansumemmn — Ha 50% (5,1%/10,1%)
Vorreuther,  Knopponat 300 mr /B Pak npeacTatenb- 60 (35/25) CHuxenue 6onesoro cuHapoma y 71% naumeHToB, NoaHoe uc-
1992 8 nHeit, 1600 Mr BHYTPb HOW Xenesbl (rOPMOHO- yeaHoBeHue 60n1eBoro cuHapoma 'y 26% 60MbHbIX
eXeflHeBHO PE3UCTEHTHBbIN)
Kanis, 1996  KnogpoHart Pak rpyaHoii xenesbl 133 (66/67) YMeHbLIeHWe Yucna ckeneTHblx metacta3os Ha 50% (32%/63%),
1600 Mr/cyT BHYTPb 4ncna NALMEHTOB C PA3BMBLUMMUCS KOCTHBIMU MeTacTazamu —
Ha 26% (15%/19%), uicna BepTebpanbHbix NepenomMos — Ha 29%
(35%/54%), HeepTebpanbHbix nepenomos — Ha 75% (2%/8%)
Conte, 1996 Namupponat Pak rpyaHoit xenesbl 295 YBenuyeHne BpeMeHu 10 NPOrpeccMpoBaHns KOCTHbIX MeTacTa-
45 Mr B/B Kaxaple 308 Ha 48%
3-4 Hep
Hortobagy,  Mamuaponar Pak rpyaHoi xenesbl 382 (185/197) YBennyeHne BpeMeHu [0 NepPBOro KIMHUYECKOTO CUMNTOMA
1996 90 mr B/B kKaxable 4 Hep Ha 47%. Heno3BOHO4HbIE NepenomMbl pa3snanck y 23% naunet-

Jean-Jacques boHapoHar 2 mr,
Body, 2000 6 mr /B

Rosen, 2001, 3oneppoHar
2002 4 mr /B 15 MuH
Kaxzple 3 Hep

Pak rpyaHoii xenessbl

Pak nerkoro u apyrue
COMUAHbIE ONYX0AM

TOB B rpynne namuaponara 'y 38% — B rpynne nnawe6o, runep-
kanbunemmus —y 7 1 15% nauneHToB, NOTPEBHOCTD B J1y4eBOIA Te-
panun — 28 1 45% cooTBETCTBEHHO

462

YMeHbLUEHWE YnCNa HOBbIX KOCTHBIX OCNIOXHEHMIA HA 1 naumeH-

ta3a1rogc 1,29 8 rpynne nnaue6o ao 0,93 B rpynne nauyeHToB,
nonyyasLUmx 6oHapoHaTt 6 Mr (p<0,05). CHXeHWe Yncna KOCTHbIX
OCNOXHeHW Ha 1 naumeHTa B TeveHue 1 roaa ¢ 2,18 B rpynne nna-
ue6o 10 1,83 B rpynne 6onbHbIX, NOAYYaBLLKX 2 M BOHAPOHATA,

n o 1,61 B rpynne 60onbHbIX, nonyyasLunx 6 mr GoHpporara (p<0,05).
BbISIBNIEHO 1OCTOBEPHOE CHUXEHWE BONEBOr0 CMHAPOMA Y MALMEHTOB,
nonyyasLLmx 6 Mr 6oHapoHaTa

507 (257/250)

CHWXEHME Yncna nauyeHToB ¢ BOSHUKLLMMI KOCTHBIMM OCIOXHEHN-
amu (38% npotue 47%, p=0,047), 4acTOTbI PErUCTPALIM KOCTHBIX

ocnoxHeHui (1,82 npous 2,88 ocnoxrerus B rog; p=0,049). Meau-
aHa BpPeMEHM 10 BO3HUKHOBEHMS NEPBOTO KOCTHOTO OCAIOXHEHMS MK
NpUMEHeHUV 301eipoHaTa 4 Mr yeesinimnack 6onee 4em Ha 2 Mec

OTIpeIeISIETCS] KaK CTPYKTYpHast U (DyHKLIU-
OHaJIbHAsl CBSI3b MEXIY KOCTHOU MOBEPX-
HOCTBIO 1 TTIOBEPXHOCTHIO UMILTAHTaTa Oe3
BMelaTebeTBa hrudposHoii Tkanu [40, 41].
CB$13b 3Ta JOJKHA OBITH KaK MOXHO Oosiee
NIOJIHO. Panee 151 9TOT0 UCIOJIB30BAIOCH
LIEMECHTUPOBAHUE HOXEK MMIUIAHTATOB,
N03Xe — TOKPBITUE MX PAa3IUYHBIMU XH-
MHWYECKMMMU arTeHTaMHU.

B aTOM KOHTEKCTE OCOOBIN MHTEpEC
MPeCTaBIAIOT Mpenaparsl ouchochoHaTHON
TPYIIIBL. DKCIeprMeHTaTbHbIE UCCiIe]oBa-
HUISI TOATBEpAWIM BiusiHue B Ha roTHOCTH
KOCTHOM TKaHM BOKPYT UMITIAHTATOB T10CIIe
MX YCTAHOBKM C LIEMEHTHOH duKcauuein
[42—44]. Bornee yrityOaeHHbIE MCCICIOBAHMS
nokasaau, yto b® crocoGHBI Mpeaympex-
J1aTh KOCTHOE Pa3pexXeHNe B IIEPUTIPOTE3HON
30HE U CIOCOOCTBOBATH POCTY MUHEPAIIh-
HOM TUIOTHOCTH BOKPYI MMIUIaHTaTa [45].
ITo muenmio B. Peter et al. (2005) nJ. Bobyn
et al. (2005), BD crocobHBI BbI3BaTh OCTE-
OMHTETPALIMIO LIEMEHTHBIX METAJUTMUECKUX
UMIUTAHTATOB ITyTeM YBEJIMYEHUSI KOCTHOM
MAacChl B 30HE MPSIMOTO KOHTAKTa C ITOBEPX-
HOCTBIO MMILTaHTaTa [46, 47].

PesysipraThl HEKOTOPBIX KIMHUYECKUX
MCCIIE0BATENLCKUX TPOTPAMM 10 BIIHSI-
Huo B® Ha cTabWIBHOCT YHIOMPOTE30B
SIBJISIIOTCSL TPOTUBOPeunBbIMU. [lo nan-
ubM M. Hilding et al. (2000), nepopaibHbIit
KJIOAPOHAT, BBOAWMBII B PA30BOM JHEBHOM
no3e 1600 Mr BTeyeHue 3 Helt 10 1 6 Mec Iocie
OHIONPOTE3UPOBAHMS KOJIEHHOTO CycTaBa
LIEMEHTHBIM METATTYECKUM SHAOMPOTE30M,
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CHU3WJI CXOAHBINM CABUT UMILIaHTaTa [48].
C apyro#t cTopoHbl, OfHOKpaTHasT UHQY3Ust
90 Mr nmaMuapoHara y MaLueHTOB, MOIBEP-
THYTBIX TOTATBHOMY 3HIOIPOTE3UPOBAHUIO
Ta300€IPEHHOTO CYCTaBa, He YIy4IlInia UM-
IDIAHTAlMOHHYIO cTabMIbHOCTE [49]. U Bce
K€ TOYKHU 3PEHUST O TOM, UTO TOBBIIIICHHE
110361 BD MOXKET Ipemype uTh EPUITpOTe3-
HYIO KOCTHYIO PE30pOLIMIO, TPUAEPKUBACTCS
OostplIas yacTh aBTOpoB [50—52].
Taxkum o6pasom, Teparnusi B moxer
VAYULIUTD JOJATOBEYHOCTD IPOTE3a MyTEM:
® YIYYILIEHHUs IJIOTHOCTH M MPOYHOCTH
KOCTH;
® CTUMYJIMPOBaHUs OoJiee HAIEXKHOTO
BpacTaHusi B TIOPUCTbIE MOBEPXHOCTHU
OECLIEMEHTHBIX ITPOTE30B;
® CTAOWIN3ALMY COSAMHEHUSI KOCTb-TTPOTE3
WIN KOCTh-LIEMEHT, 3aMeLIsIsl OCTeOK/Ia-
CTUYECKYIO PE30POLIMIO KOCTH.

SAKJTIOHEHUE

B pesysnbprate mpoBeJeHHOTO aHaIM3a
JIMTEPATYPHBIX JAHHBIX YCTAHOBJICHO, YTO
npumeHenue b® B coyetaHnM ¢ XUMHO-
Teparveit sipisiercs 9 PEeKTUBHBIM TEPaTieB-
TUYECKUM METOAOM BO3IEHCTBUS Ha Iep-
BUYHBIE 3/I0KAYCCTBEHHBIE OITYXOJIU KOCTEH.
Kpome Toro, B® 1art BO3MOXHOCTb TTOBBI-
CUTb CTAOMJIBHOCTb U I0JITOBEYHOCTh PEKOH-
CTPYKLIMIA ¢ TPUMEHEHMEM MCKYCCTBEHHBIX
MMIUIAHTATOB [OCIIE Pe3eKIMil KOCTEM!, YTO
B pe3yJIbTaTe M03BOJISIET YMEHBIIUTH YHCIO
[IOBTOPHBIX (PEBU3UOHHBIX) OIEPATUBHBIX
BMELIATEIIBCTB.

JIMTEPATYPA

1. Pak B Ykpaini, 2008-2009. (2010) 3axsoptosa-
HICTb, CMEPTHICTb, NOKA3HUKN AiSNbHOCTI OHKONOTYHOT
cnyx6u. BioneteHb HauioHanbHOro KaHuep-peecTpy
Ykpaiuun, K., 11: 108 c.

2. Bond M., Bernstein M.L., Pappo A. et al. (2007)
A phase Il study of imatinib mesylate in children with re-
fractory or relapsed solid tumors: A Children’s Oncology
Group study. Pediatr. Blood Cancer.

3. Kubo T., Piperdi S., Rosenblum J. et al. (2008)
Platelet-derived growth factor receptor as a prognostic
marker and a therapeutic target for imatinib mesylate
therapy in osteosarcoma. Cancer, 112(10): 2119-2129.

4. Meyers PA., Healey J.H., Alexander J. (2010) Ad-
dition of pamidronate to chemotherapy for the treatment
of osteosarcoma, 10

5. MamunapoHoBas kucnoTa B nedeHun 3abonesa-
HWUIA KOCTHOW TkaHu: MoHorpadus (2010) U3na. BTOpOE,
nepecmoTp. n aon. /noapen. npod. B.B. MoBoposHioka,
K., c 220.

6. Sato M., Crasser W,, Endo N. et al. (1991) Bisphos-
phonate action: alendronate localization in rat bone
and effects on osteoclast ultrastructure. J. Clin. Invest.,
88: 2095-2105.

7.Zimolo Z.,Wesolowski G., Rodan G.A. (1995) Acid
extrusion in produced by osteoclast attachment to bone.
Inhibition by alendronate and calcitonin. J. Clin. Invest.,
96: 2277-2283.

8. Fleish H. (1995) Bisphosphonates — preclinical.
In: Bisphosphonates in Bone Disease-From the labora-
tory to the Patient, 2 ed. Carnforth, England: Parthenon:
38-56.

9. Rogers M.J., Xiong X., Ji X. et al. (1997) Inhibi-
tion of growth of Dictyostelium discoideum amoeboe
by bisphosphonates is dependenton cellular uptake.
Pharmacol. Res., 14: 625-630.

10. Shipman C.M., Rogers M.J., Apperiey J.F.
et al. (1997) Bisphosphonates induce apoptosis in hu-
man myeloma cell lines: a novel anti-tumoractivity. Br.
J. Haematol., 98: 665-672.

11.Wood J., Bonjean K., Ruetz S. et al. (2002) Novel
antiangiogenic effects of the bisphosphonate compound
zoledronic acid. J. Pharmacol.Exp.Ther., 302: 1055-1061.

12. Croucher P.I., De Raeve H., Perry M.J. et al.
(2003) Zoledronic acid treatment of 5T2MM-bearing
mice inhibits the development of myeloma bone disease:
evidence for decreased osteolysis, tumor burden and
angiogenesis, and increased survival. J. Bone Miner
Res., 18: 482-492.




Onyxonun KoXu, MArkKnx TkaHen, Kocrten

13. Santini D., Vincenzi B., Dicuonzo G. et al. (2003)
Zoledronic acid induces significant and long-lasting
modifications of circulating angiogenic factors in cancer
patients. Clin. Cancer. Res., 9: 2893-2897.

14. Boissier S., Magnetto S., Frappart L. etal. (1997)
Bisphosphonates inhibit prostate and breast carcinoma
cell adhesion to unmineralized and mineralized bone
extracellular matrices. Cancer.Res., 57: 3890-3894.

15. Opnosa P.B., TiokasuHa H.B. (2003) Bucdoc-
$oHaThl B CUCTEME NASIMATUBHOIO SIEHEHNS KOCTHbIX
mMeTacTas3os. Matepuanbl ceabMol exeroaHoi Poccuinckoin
OHKOormyeckon koHdepeHummn, Mockea: 10-18.

16. Shipman C.M., Rogers M.J., Apperley J.F. et al.
(1997) Bisphosphonates induce apoptosis in human my-
eloma cell lines: a novel anti-tumor activity. Br.J.Haematol.,
98: 665-672.

17. Clark N.V., Holbrook I.B., McClure J. et al. (1991)
Osteoclast inhibition by pamidronate in metastatic prostate
cancer: a preliminary study. Br. J. Cancer, 63: 420-423.

18. Conte F.F, Mauriac L., Calabresi F. et al. (1996)
Delay in progression of bone metastases treated with
intravenous pamidronate: Results from a multicentre
randomized controlled trial. J. Clin. Oncol., 14: 2552-2559.

19. Bloomfield D., Warr D., Whelan T., Pritchard K.,
Levine M., and the Cancer Care Ontario Practice Guidelines
Initiative Breast Cancer Disease Site Group, and the Systemic
Treatment Disease Site Group. (1999) Use of bisphospho-
nates in patients with bone metastases from breast cancer.
Curr. Oncol., 6: 144-54.

20. Ashton J.A., Farese J.P, Milner R.J. etal. (2005)
Investigation of the effect of pamidronate disodium on the
in vitro viability of osteosarcoma cells from dogs. Am.
J. Vet. Res., 66: 885-891.

21. Benassi M.S., Chiechi A., Ponticelli F. et al. (2007)
Growth inhibition and sensitization to cisplatin by zoledronic
acid in osteosarcoma cells. Cancer Lett., 250: 194-205.

22. Cheng Y., Huang L., Lee K.M. et al. (2004)
Alendronate regulates cellinvasion and MMP-2 secretion
in human osteosarcoma cell lines. Pediatr Blood Cancer,
42: 410-415.

23. Dass C.R., Choong P. F. (2007) Zoledronic acid
inhibits osteosarcoma growth in an orthotopic model. Mol.
Cancer Ther., 6 (12 pt 1): 3263-3270.

24, Farese J.P, Ashton J., Milner R. et al. (2004)
The effect of the bisphosphonate alendronate on viability
of canine osteosarcoma cells in vitro. In Vitro Cell Dev. Biol
Anim., 40: 113-117.

25, Heikkila P, Teronen O., Hirn M. Y. et al. (2003)
Inhibition of matrix metalloproteinase- 14 in osteosarcoma
cells by clodronate. J. Surg. Res., 111: 45-52.

bicpocdoHaTu Ta iX ponb y nikyBaHHi NyXJAMHHUX
ypaxkeHb KicToK (ornsp, nitepatypu)
I1.A. Kosanvuyk, A.I. ledkos, C.1I. boituyk, 1.b. Boakoe

26. Heymann D., Ory B., Blanchard F. et al. (2005)
Enhanced tumor regression and tissue repair when zole-
dronic acid is combined with ifosfamide in rat osteosarcoma.
Bone, 37: 74-86.

27. Horie N., Murata H., Kimura S. et al. (2007)
Combined effects of a third-generation bisphosphonate,
zoledronic acid with other anticancer agents against mu-
rine osteosarcoma. Br. J. Cancer, 96: 255-261.

28. Horie N., Murata H., Nishigaki Y. et al. (2006)
The third-generation bisphosphonates inhibit proliferation
of murine osteosarcoma cells with induction of apoptosis.
Cancer Lett., 238: 111-118.

29. Iguchi T., Miyakawa Y., Saito K. et al. (2007)
Zoledronate-induced S phase arrest and apoptosis
accompanied by DNA damage and activation of the
ATM/Chk1/cdc25 pathway in human osteosarcoma cells.
Int. J. Oncol., 31: 285-291.

30. Kubista B., Trieb K., Sevelda F. et al. (2006)
Anticancer effects of zoledronic acid against human
osteosarcoma cells. J. Orthop. Res., 24: 1145-1152.

31. Kubo T, Shimose S., Matsuo T. et al. (2006)
Inhibitory effects of a new bisphosphonate, minodronate,
on proliferation and invasion of a variety of malignant bone
tumor cells. J. Orthop. Res., 24: 1138-1144.

32. Muraro M., Mereuta O.M., Carraro F. etal. (2007)
Osteosarcoma cell line growth inhibition by zoledrona-
testimulated effector cells. Cell Immunol., 249: 63-72.

33. Murayama T,, KawasoeY,, Yamashita Y. etal. (2008)
Efficacy of the third-generation bisphosphonate risedronate
alone and in combination with anticancer drugs against
osteosarcoma cell lines. Anticancer Res., 28: 2147-2154.

34. Ory B., Heymann M.F,, Kamijo A. et al. (2005)
Zoledronic acid suppresses lung metastases and prolongs
overall survival of osteosarcoma-bearing mice. Cancer,
104: 2522-2529.

35. Ory B., Moriceau G., Trichet V. et al. (2008)
Farnesyl diphosphate synthase is involved in the resistance
to zoledronic acid of osteosarcoma cells. J Cell. Mol.Med.,
12:928-941.

36. MintzM.B., Sowers R., Brown K.M. et al. (2005)
An expression signature classifies chemotherapy-resistant
pediatric osteosarcoma. Cancer Res., 65:1748-1754.

37. Meyers PA., Healey J.H., Chou A.J. et al. (2010)
Addition of pamidronate to chemotherapy for the treatment
of osteosarcoma. DOI: 10.1002/cncr.25744.

38. Wirganowicz P.Z., Eckardt J.J., Dorey F.J. et al.
(1999) Etiology and results of tumor endoprosthesis revi-
sion surgeryin 64 patients. Clin. Orthop. Relat. Res., 64-74.

39. FarfalliG.L., Boland P.J., Morris C.D. et al. (2009)
Early equivalence of uncemented press-fitand Compress

femoral fixation. Clin. Orthop. Relat. Res, 467: 2792-2799.
Epub 2009.

40. Branemark P1., Hansson B.O., Adell R. (1977) Os-
seointegrated implants in the treatment of edentulous jaw.
Experience from a 10-year period. Scan. J. Plast. Reconstr.
Surg.,16. Suppl.: 1-132.

41. Weinans H., Huiskes R., Grootenboer H.J. et al.
(1993) Quantitative analysis of bone reactions to relative mo-
tions atimplant-boneinterfaces. J. Biomech., 26: 1271-1281.

42.BobynJ.D., Hacking S.A., Tanzer M. (2002) Marked
enhancement of bone growth into porousimplantsbyzoledronic
acid. Trans. Orthop. Res. Soc., 27: A0027.

43. Meraw S.J., Reeve C.M., Wollan P.C. (1999)
Use of alendronate in peri-implant defect regeneration.
J. Periodontol., 70: 151-158.

44, Pataki A., Muller K., Green J.R. et al. (1997) Ef-
fects of short-term treatment with the bisphosphonates
zoledronate and pamidronateon rat bone: a comparative
histomorphometric study on the cancellous bone formed
before, during, and after treatment, 249: 458-468.

45. Hennigs T., Arabmotlagh M., Schwartz A.,
Zichner L. (2002) Dose-dependent prevention of early
periprosthetic bone loss by alendronate. J. Orthop.
Surg., 140: 42-47.

46. Peter B., Pioletti D.P,, Laib S. et al. (2005) Cal-
cium phosphate drug delivery system: influence of local
zoledronate release of bone implant osteointegration.
Bone, 36: 52-60.

47. Bobyn J.D., Hacking S.A., Krygier J.J. (2005)
Zoledronicacid causes enhancement of bone growth into
porous implants. J. Bone Joint Surg. Br., 87: 416-420.

48. Hilding M., Ryd L., Toksvig-Larsen S., Aspen-
berg P. (2000) Clodronate prevents prosthetic migration:
a randomized radiostereometric study of 50 total knee
patients. Acta Orthop. Scand., 71: 553-557.

49. Wilkinson J.M., Creaves C., Stockley L. et al.
(2002) Effect of pamidronateof bone implant-host inter-
face stability after total hip arthroplasty. Trans. Orthop.
Res. Soc., 27: A 0260.

50. Astrand J., Aspenberg P. (2002) Reduction of insta-
bility-induced bone resorption using bisphosphonates: high
doses are needed in rats. Acta Orthop. Scand., 73: 24-30.

51. Eberhardt C., Schwarz M., Kurth A.H. (2005) High
dosage treatment of nitrogen-containing bisphosphonate
ibandronate is required for osseointegration of cementless
metal implants. J. Ortop. Sci., 10: 622-626.

52. Eberhard C., Habermann B., Muller S. et al. (2007)
The bisphosphonate ibandronate accelerates osseointegra-
tion of hydroxyapatite-coated cementless implants in an ani-
mal mole. J. Ortop. Sci., 12: 61-66.

|

Bisphosphonates and their role in treatment of bone

system tumors (review)

HauionanbHwii incTuTyT paky, Knis

Pesiome. [IpoBeneHO aHami3 JiTepaTypu 3 METOIO OIliIHKU
MIePCTIEKTUBUA BUKOPUCTaHHS OichochoHAaTiB y KOMIUIEKCHOMY
JNiKyBaHHI ITEPBUHHUX HOBOYTBOPEHb KiCTOK, OOTPYHTYBaHHS
MaTOTEHETUYHMX MeXaHi3MiB iX TepameBTMYHOrO edexry. Y pe-
3yJIbTaTi BCTAHOBIIEHO, 1110 OicochoHaT, KpiM aHTUPE30POTUBHOT
Nii Ha KiCTKOBY TKAHWHY, CIIPABJISIOTH MTPOTUITYXJIMHHMIA e(heKT.
ix 3acTocyBaHHSI B TO€IHAHHI 3 XiMiOTEPATTIEIO CITPUSIE TTOTITTIICH-
HIO Pe3yJIbTaTiB KOMILICKCHOTO JIIKyBaHHS 3JTOSIKICHUX KiCTKOBUX
myxinH. BicdochonaTn 3maTHI MABUIIMTY iMITIAHTAIliHY CTa-
OLTBbHICTH EHIIOMPOTE3iB MIC/ST Pe3eKITill KiCTOK.

Kurouogi ciioa: 6icchochoHaTH, mepBUHHI 370SKICHI TTyXJTMHA

KiCTOK, CTaOUTBHICTb €HAOTIPOTE3iB.

PA. Kovalchuk, A.G. Dedkov, S.1. Boychuk

National Cancer Institute, Kiev

Summary. The literature review to estimate the efficiency
of bisphosphonates in complex treatment of primary bone maling-
nancies was performed. They demonstrated the pathogenetic mecha-
nisms of therapeutic effect of bisphosphonates. Bisphosphonates
cause antiresorptive effect on bones and also an antitumor effect.
Bisphosphonates combined with chemotherapy improve the results
of treatment of bone malignancies. Bisphosphonates may improve
the stability of limb reconstruction following bone resection.

Key words: bisphosphonates, primary malignant bone tumors,
stability of limb reconstruction.
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