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3AT'AJIBHA XAPAKTEPUCTUKA POBOTHU

AkTyanbHicTh npo6Jemu. Exosoriuna curyanis, sika ckianace miciasa aBapii Ha YHAEC, crtoite y
LEHTpl yBaru Bchoro yojctBa. Hacenenns YkpaiHu Bxke 3apa3 BiIUyBa€ TSDKKI HACHIJKU MOPYLICHBb
exosorivHoro Oamancy. Y perioHax, /e BoJa Ta I'PyHTH 3a0pyqHEHI KCeHOOIOTMKaMH (IIEeCTUIUIAMH,
COJISIMU Ba)KKHX METajiB), a TAKOK MAIOTh MIABUIICHUN pafiamiifHuii ¢GoH, 3pocTae 3arpo3a He TUIBKU
3JI0pPOB'I0 JTFOJAMHHU, aJie il TeHo(OoHTy HaIIii.

KicTkoBa cucrema siisie coboro ckiaany MoppodyHKIIIOHAIbHY OAMHUIIO OPraHi3mMy, 0 HE TUTBKU
pearye Ha 3MIHM HEpBOBOI Ta T'yMOpaJbHOI CHCTEM, a W 3/aTHa BIUIMBAaTHM Ha OPraHi3M 3MIHOIO
MIHEPaTbHOTO CKJIATy, B TEPIIy 4Yepry BHUBUILHEHHSM Ta JEMOHYBAaHHSM KalbIlil0, IO € OJHUM 3
MeXaHi3MiB miaATpuMKH romeoctasy. [[Tonpymmnsk E.IT., 1997; Ascensi A., Benvenuti A., Bigi A., 1998;
Bigi A., Cojazzi G., Panzavolta S., 1997; }0. ®panxke, I'. Pynne, 1995;] B kicTkoBOMy MaTpHKCi
JIENIOHYIOTHCSI OCHOBHI MaKpO- Ta MIKPOEJIEMEHTH, 3[aTHI 10 3BUILHEHHS MPH MOTPedi B HUX OpraHizmy.
KicTkoBuit MO30K, III0 BMIIIIYETHCS B JOBTUX KICTKAX, € PEryasTOPOM KJIITUHHOTO CKJIaAy KPOBI 1 pearye Ha
3MiHM (YHKLIOHYBaHHS KiCTOK. I[TOIIKOKEHHS CKejleTa BHKJIMKAE€ HHU3KY JIOKAJIBHUX Ta 3arajlbHUX
peaKiliii, AKi MarOTh CyTTEBI HACTIAKHU JJISI BCbOTO OpraHi3My.

Psin mocimiTHUKIB IMOKa3aJii 3AaTHICTh JEeSKUX YNHHUKIB BUKJIHKATH ITOIIKOJKEH HSI OTIOPHO-PYXOBOT'0
anapaty [KosemmikoB B.I'. ta cmiBas., 2001; [Mukamox B.C., 1991; ®enonrok f.1. ta cniBasT., 1994;
Cuxopa B.3., 2001]. Cepen HUX HAWO1IBII PO3MOBCIODKCHUMH Ta HEOC3IIEUHUMU € CBUHEIb, TFOTIOHOBHM
UM, TIECTUIIUIN Ta HITPATH, JIa3epHE Ta 10HI3yroue BuUnpoMmineHHs, Tomo [[Iukamox B.C. Ta cmiBasr.,
2001; I'onuapyk €.I'. Ta cmiBasr., 1995; Ponuonosa H. B., 2000].

3arajbHUI TEXHIYHUN MPOrpec MPU3BIB JIO TOrO, IO OPraHi3M JIIOJUHU MPOTATOM KHTTS 3a3HA€E
KOMOIHOBAHOTO BIUIMBY (DI3MYHMX Ta XIMIYHMX YMHHHMKIB HaBKOJHMIIHBOTO cepeloBHINa. BinOyBaeThcs
KOHTAaKT 13 PsIZIOM PEYOBMH, LIO MOTPAIUIIIOTH B opraHizM pizHumu uuisxamu [Epmos H0.A., IlnetneBa
T.B., 1989; XKonnakosa 3.U., XapuenukoBa H.B., 2002]. 3okpema, cojli BaXKKUX METaJliB BUKJIUKAIOTh
PI3HOMaHITHI TOPYIIEHHST (YHKI[IOHAJIBHOTO CTaHy Ta O10XIMIYHUX TPOIECIB Y KICTKOBIM TKaHWHI B
3aJIKHOCTI Bi XapakTtepy, A03u 1 TpuBaiocti Aii (Josramox T.4., 1998; Hosramoxk T.f Ta cniBasrT.,
2001; benouepkosckuit B.I1. u coast., 2002).

BpaxoByrouu cki1agHy eKOJIOTiYHY CHUTYallil0, MOB's3aHy 3 HasBHICTIO Y BogorMax 1 IrpyHTi CyMchKOi
00J1acTi MIIBHUINEHOI KOHIICHTpAILlll COJIeHW TaKWX METajliB SK CBUHEIb, XPOM, IIMHK, MiJlb, MapraHelb
(3rimro "JlomoBiAl MPO cTaH HABKOJUIIHKOTO MPUPOIHOTO cepenoBuia B Cymchkiit obnacti 'y 2000 pomi",
BUJaHOI MiHICTEPCTBOM €KOJIOT1i Ta IPUPOJHUX pecypciB Y Kkpainu, JlepxaBHUM yHpaBIiHHIM €KOJIOrii Ta
npupogHux pecypciB y CyMchbKii 061acTi, sika € CKJIaJ0BO0 YacTuHOI "HamioHansHOT 10MoBi/l PO cTaH
HABKOJIMIITHHOT'O MPUPOIHOTO cepenoBuia B Ykpaini y 2000 p."), BUHHKae HEOOXIIHICTh y MPOBEAEHHI

JOCTIJKEHHS 13 BUBYEHHSI CyMICHOI A1l paaiamii i BaXKUX MeTajiB. PO3yMiHHS MexaHi3MiB poCTy Ta



(GYHKIIOHYBAaHHS KICTOK CKelleTa IMiJ BIUIMBOM HECHPHUSTIMBUX YMHHUKIB 30BHIIIHBOTO CEpEelOBUIIA
JIO3BOJIMTh IIPOTHO3YBATH W IepeadadyaTd HEraTWBHI HACTIAKMA 1 BU3HAYMTH IUISAXH NPOQITAKTHKHA Ta
JTIKYBaHHS IOMIKOKEHb OIIOPHO-PYXOBOT'O arapary.

BpaxoByroun Bce BHIE3rajgaHe, aKTyaJbHUM € BUBYCHHS XapakTepy pocTy, (pOpMOYTBOpPEHHS Ta
XIMIYHOTO CKJIaJy KiCTOK B yMOBax Jii KOMOiHaIii eKOJOTIYHIX YHHHHKIB, IO i CTal0 METOK JaHOTO
JTOCTIJIKEHHSI.

3B's130k po0OTHM 3 HAYKOBHMM NporpamMamMu, IIaHaMH, Temamu. Jluceprailisi BUKOHaHA Yy
BiJIMOBIIHOCTI1 JI0 TIJIaHy HAYKOBUX JIOCHIPKEHb Kadeapy HOPMaJbHOI aHaTOMil MEIUYHOTO (aKylIbTETy
CyMCBKOro Jep’kaBHOI'O YHIBEPCUTETY 1 € YacTuHow jaepxkOromxeTrHoi Temu Ne§3.01.01.03-05.
"Mopdosnoridai 3MiHM y BHYTPILIHIX OpraHax IiJ] BIUIMBOM HECHPHUATIMBHX (DAaKTOPiB 30BHIIIHHOTO
cepenoBuma CyMIIUHY 1 TIUTAXH X KOpeKii'".

Merta i 3apaui gocaimkeHHsl. MeTor0 NaHOTO JAOCHIIKEHHS € BHUBUEHHS OCOOJMBOCTEH poOCTY,
(GbOpMOYTBOPEHHS Ta XIMIYHOTO CKJIaay JOBTHX KICTOK CKeJIeTa IMPU OJHOYACHIN /il Ha OpraHi3M Majux
7103 10HI3YIOUOI'0 BUIIPOMIHEHHS Ta IMIJBULICHOI'O0 BMICTY MIJl, IIMHKY, MapraHio, XpoMy Ta CBHHLIO 1

JIJ1st TOCSTHEHHS MTOCTABJICHOI METH OyJIM BU3HAYCHI 3aj1a4i:

1. BuBuMTH 3aKOHOMIPHOCTI pOCTY, OyZOBM Ta XIMIYHOIO CKJaJy JOBTHUX KICTOK CKeJera
IHTAKTHUX LIypiB 3 METOI0 IPOBEIEHHS KOPEKTHOI'O MOPIBHSJIBHOIO aHalli3y OTPHUMAaHMX JaHUX 3
pe3yJbTaTaMH €KCIIEPUMEHTY.

2. BuBUMTH 0COOIHMBOCTI POCTYy Ta CTPYKTYpH [OBIHMX KICTOK CKeleTa TpU XPOHIUHIN
KOMOiIHOBaHIi 1ii 10HI3yr04oi pasmiamii B qo3ax 0,1, 0,2 ta 0,3 I'p Ta coseii BaXKUX MeTajliB, 3HANJICHUX B
Boi Amminscekoro, Cepennno-byncekoro ta llloctknHacpkoro paitoHiB CyMchKoi 0071acTi.

3. BuBunutH MOpQOJIOTiuHi acleKTH pocTy Ta (GOPMOYTBOPEHHS JOBI'HX KICTOK CKEJIeTa B Mepiof
peajanTanii mcis BIUIMBY HA OPTraHi3M 10HI3YI04oi pajialii Ta cojiel BaXKKHUX METaJiB.

4. BU3HAYUTH JAWHAMIKY 3MiH XIMIYHOT'O CKJaJy JOBTHX KICTOK CKelleTa NMpH il Ha OpraHizm
MOLIKO/KYIOUMX YNHHUKIB 30BHIIIHBOTO CEPEOBUIIA Ta B MEPIOA peajamnTaliii.

5. BUBYNTH MOXIHMBICTh KOPEKIil HECIPUATIMBOTO BIUIMBY Ha KiCTKOBY CHUCTEMY HU3BKHX 03
pamiarii Ta conei BaXXKux MeTtaiiB npenapatom "EpbGicon".

06 ekm docniddcennss - KICTKM O1TMX 0€3MOPOJHMX IIypPiB B YMOBAxX CYMICHOI Jiii 10HI3yHOUOro
ONPOMIHIOBAHHS Ta COJICH BaXKKUX METAJIIB.

IIpeomem Oocnidxcenns - NOBI1 KICTKU CKejeTa J1a00opaTOpHUX LIypiB.

Memoou oocnidicenns - OCTEOMETPIist KICTOK, MIKPOCKOITIYHHUH MiAXIT Y JOCTIIKEHHSIX 3arajibHOL
MOpP(hONIOTIYHOI peakIlii KicTKOBOI TKAHWHU, MOP(POMETpisl TiCTONpenapaTiB, KiJbKiCHa OIli HKa MTOKa3HUKIB

XIMIYHOTO CKJIay KiCTOK, CTATHCTUYHA 00poOKa U] poBHUX JaHHX.



HaykoBa HOBH3HA OTpMMAaHHMX pe3yJbTaTiB. Brepiie Ha ekcrnepuMeHTaIbHOMY Marepiani
MIPOBEJICHO KOMIUIEKCHE BUBYEHHS 0COOJMBOCTEH pOCTY, (POPMOYTBOPEHHSI Ta XIMIUHOTO CKJIaay JIOBIUX
KICTOK CKeJieTa MpH KOMOIHOBAaHOMY BIUIMBI Ha OpraHi3M HHU3bKHUX /103 10HI3YIO4Oi pajiauii Ta coJieit
BAKKMX METAaJiB, II0 MOJTAIOTh B 3aTPUMIIl POCTY KICTOK, MOPYIIEHHI CTPYKTYpW Ta IepedynoBH
KiCTKOBOTO MaTPUKCY Ta 3MiHI MiHepaJbHOI HACHYEHOCTI KiCTKH. BusBIIeHa 3aJI€KHICTh 3MiH B KiCTKOBIH
CHCTEMI BiJl BEJIMUYMHH JIO3M pajliallii i BUIYy COJIel BaXKKUX METAJIIB, Ika Ma€ JIIHIHHUEN XxapakTep. BuBueHi
HEraTUBHI MOPYIIEHHS, 1110 BiOYyBalOThCA B KICTKOBOMY MAaTPHUKCI LIypiB MiJl BIUIMUBOM 3MOEIbOBAHUX
eKONOTiYHMX YMHHHMKIB CyMINMHHM 1 JTOBEJE€HA MOXKJIMBICTH YaCTKOBOI KOPEKINi iX 3a JOMOMOIOO
npenapary "Epbicon”.

I[IpakTuyHe 3HaYeHHS OTPUMAHHUX pe3yabTariB. JlaHe OCHI[DKEHHS  JTO3BOJMIO
eKCIEPUMEHTAJbHO BU3HAYUTH OKPEMi CTOPOHM MeEXaHi3My KOMOIHOBAHOTO BIUIUBY HHU3BKHX 03
10HI3YIOUOTO ONPOMIHIOBaHHSI Ta COJIEH Ba)KKMX METajiB Ha picT Ta (POPMOYTBOPEHHS JOBIHX KiCTOK
ckenera. OTpuMaHI €KCIEPUMEHTaJIbHI JaHlI MOXHA BHKOPUCTOBYBATU ISl MOP(OJIOTriyHOro
OOrpyHTYBaHHS BUHUKHEHHS NaTOJOTrIYHMUX 3MIH B CKeJETi y KJIHIKaxX TpaBMAaTOJIOTli Ta OpTomenii,
Teparii, mexiarpii, pamiosorii, TOIIo.

[TporioHy€eThCS BUKOPUCTAHHS O10JIOTIYHO akTUBHOro mpemnaparty "EpOicon" sk epeKkTHBHOro
KOPErylouoro 3aco0y 3HIDKCHHsS PaJiOreHHUX MOIIKO/KEHb Ta OJHOYACHOI 1HTOKCHKAIl OpraHizmMy
COJISIMH Ba)KKUX METAJIIB.

Pe3ynbTraté excnepuMeHTaIbHHUX JOCHIKEHb BIIPOBA/KEHI B HaBUaNbHUU TpoIec Ha Kadenpi
aHatomil JroauHU TepHONiILChKOI JepaBHOI MeauuyHoi akanemii iMm. [.51.I'opGaueBchkoro; kadenpi
aHatomii moauHM IBaHO-DpaHKIBCHKOI Jep)KaBHOI MEAMYHOI akaaeMii; kadeapi aHaTOMIii JIIOIUHU
YkpaiHCbKOT MEAMYHOI CTOMATOJIOTTYHOT akajaeMii; kadenpi anaTomii mroauHu JIyraHChKOT O IepKaBHOTO
MEIUYHOTO YHIBEpCHTETy; Kadenpi aHaToMii JIOAMHM BIHHUIBKOrO HAIiOHAIBHOTO MEIUYHOT O
yHiBepcuTeTy; Kadenapi anaromii moanHu KpumMcbkoro aep:kaBHoro meaudHoro ysisepcurery im. C.I
["'eoprieBchkoro; kadeapi rictoyorii, UTOIOTII Ta eMOpioorii IBaHo-DpaHKIBCHKOT 1epKaBHOT MEIMYHO1
akaneMii; kadenpi TonorpadidyHoi aHATOMIT Ta onepaTUBHOI Xipyprii ByKOBHHCBHKOI AepKaBHOI METUIHOT
aKajemii.

Ocobucruii BHecok aucepranta. JlucepraHToMm 3alficHeHMH 1H(QOpPMaLIMHUNA MOIIYK
JTEpPaTypHUX JaHUX, CAMOCTIHHO TIPOBEACHI BCI EKCIIEPUMEHTAJIbHI JTOCHIKEHHS, CTaTHCTUYHE
OIpallfOBaHHS PE3YJIbTATIB 1 IXHIH aHali3. ABTOPOM MPOBEICHO y3arajlbHCHHS OTPUMaHUX Pe3yJIbTaTiB,
HiATOTOBJIEH] Mpali 10 IPYKY 1 BUCHOBKHU AMCEpTAallil.

Anpo0auisi pe3yabTariB Aucepranii. OCHOBHI MaTepiajiu JucepTallii 00roBOpeHi Ha MiICYMKOBIH
HayKoOBil KoH(epeHlii cTyneHTiB Ta momonux BueHux (Omeca, 20-21 xBitHa 2000p), Ha HAYKOBO -
MPaKTUYHIN KOH(epeHIIil (3 MKHAPOAHOK y4acTio) "P03BUTOK y MOPQOIOTIYHHUX, EKCITEPUMEHTATEHUX

Ta KIIHIYHUX JOCHTIDKEHHSIX MojoxkeHb BueHHS B.M. IlleBkyHeHKa mpo 1HAMBIAYyaJbHY MiHJIUBICTb



oynou Tinma monuau" (ITontaBa, 23-24 tpaBHs 2003p.) 8-My MDKHapOAHOMY MEIMYHOMY KOHTpeci
cryneHTiB 1 mosiogux BueHux (Tepnomimb, 10-12 TpaBHs 2004p),V MiKHApOIHOMY KOHIpeci 3
iHTerpatuBHoi aHtporonorii (Binaung, 3-4 uepBus 2004 p.), miCyMKOBUX HAYKOBHUX KOH(epeHLisx
monoaux BueHux Cymcepkoro aepxkaBHoro yHiBepcutery (1997, 1998, 1999, 2000, 2003, 2004 pokn),
MixxHapoIHIl HAyKOBO-TIPAKTUYHIN KOH(epeH il Monoaux BueHnX "Bueni maitdytaporo” (Oneca, 14-16
»koBTHsI 2004 p.).

Iyo6aikanii. OcHOBHHI 3MiCT nucepTaliitHoi poOoTH BigoOpakeHU# y 12 HayKOBHX Mparsix, 3
skux 10 - y (axoBuX HayKOBHX XypHajiax, | - B IHIIMX HAYKOBHMX >ypHayiax, 1 - y marepiaiax
KOH(epeHLIH. 3 HuX 6 HayKoBUX poOIT ONy0JIIKOBaHO OJHOOCIOHO.

Crpykrypa ii o0csar gucepraunii. [{ucepranis Bukinanena Ha 218 cropinkax. Poborta ckiagaerscs
31 BeTymy, po3ainy "Ormsan mitepatypu”, posniny "Marepian i METOOW JOCHIKEHHsS", pPO3ILTy
"Pe3ynbTaT BIACHUX JOCHTIDKEHb 1 iX 0OroBOpeHHs", 110 BMIIIy€e B COOI I SATh MiAPO3/IJIIB BIACHUX
JOCIIPKEHb, BUCHOBKHM Ta MpaKTHYHI pekoMmeHpnamii. Jlucepramiss Takox Bkmovae 43  pucyHkw, 43

niarpamu 1 20 TaGmuie. COucok JiTepaTypu CKIaaaeThes 3 276 mrepen, y Tomy 9uciti 87 3aKOpAOHHUX.

OCHOBHM 3MICT POBOTH
Marepian Ta MeToam JocJilkeHHsi. ExcnepuMeHTanbHE OCHIDKEHHS WpoBeneHo Ha 372
0e3mopoaHUX IIypax-camisax 4-micsigyHoro Biky macoro 100-150r, mo 3HaXoAwmyMcs B CTal[ilOHapHUX
ymoBax BiBapito. Lli TBapuHHM BIAPI3HSIOTHCS OMHOTHITHUMH pEAKIisIMH Ha BIUIMB PI3HOMAHITHUX
CEpEOBHIIHUX YMHHUKIB Ta HEMPEPHUBHUMHU MPOIECAMH POCTY KICTOK CKeJeTa, IO Ja€ MOXKIUBICTh
MPOCIIAKYBAaTH OCOOJIMBOCTI pocTy, Oyn0oBH Ta (HOPMOYTBOPEHHSI KICTKOBOI CHCTEMH Ha BCiX eTamax
JTOCITI K EHHSI.

[Tepen moyaTkoM €KCIIEPUMEHTY TBApWH OTJISANN, BPAaXOBYIOUH iX JIOKOMOTOPHY aKTHBHICTh Ta
CTaH WIKIpsHOro nokpusy. Ilicis BMOpakoBKM IIypiB 3 aHOMaiIMM IOBEAIHKH, TBAPUH BBOJIUIM B
excriepuMenT. i yac qociiaiB y BiBapii miarpumMyBajacs MOCTiiiHA TeMIepaTypa, TBApUHU OTPUMYyBaJIH
HanexHui gornan. [loctaHoBka ekcriepuMeHTY 37iiicHIoBanacs 3rifgHo 3 "[IpaBunaMu npoBeaeHHs pooiT 3
€KCIIEpUMEHTAJIbHUMH TBAPUHAMMU .

B 3anexHocTi BiJ BUly Ta peXKUMY J1i HECHPUSTIMBUX YNHHUKIB BC1 TBAPUHU OYyJIM MoJIlIeH] Ha V
cepii.

I cepis (90 mypiB) - 3aranbHe onpoMiHeHHS Ha ycraHoBIlI "Rocus" (eHepris kBaHTiB - 1,25 MeB,
NOTYXHicTh 1031 - 60 P/xB.) mpoTrsarom micsns B cymapsiit n1o3i 0,1 I'p. Ilepma rpyna tBapun (R1+C1)
OJIHOYACHO OTPUMYBaJia 3 TUTHOIO BOOKO comi muHKY (ZnSO4 x 7H,0) — Smr/n ta miai (CuSO4 x SH20) —
1 mr/n (AImMminecekuit paiton). [pyra rpymna tBapun (R1+C2) orpumysana com wmapranio (MnSOs x
5H,O) - 0,1mr/n, cBunmio (Pb(CH3COO),) — O,Imr/m ta wmimi (CuSOs4 x 5H;0) — 1 wmr/n

(Cpenuno-byacekuii paiion) Tpets rpyna tBapus aaHoi cepii (R1+C3) npotsirom micsis oTpuMyBaia coi



Ky (ZnSO4 x 7H20) — Smr/m, xpomy (K2Cr207) — 0,1mr/n 1 cBunIito (Pb(CH3COO),) — 0,1mr/n
(IHocTkuHCHKUM paiioH).

IT cepist (90 mypiB) - ompoMiHIOBaJIaCS MPOTITroM Mmicsisg B cymapHiit n1o3i 0,2 I'p. [lepma rpyma
tBapuH (R2+C1) nonaTkoBO OTpUMYBAJIM 3 MUTHOK BOJOIO COJMI BaXKKUX METaliB SIMIUILCHKOTO paiioHa,
npyra rpyna (R2+C3) - Cpeauro-byncekoro paiiony i Tpets rpymna (R2+C3) - lllocTkuHCEKOT O paiioHy.

IIT cepist (90 mrypiB) - onmpoMineHHs B cyMapHii 1031 0,3 I'p mpotsarom micsis. Jlana cepist po3outa
Ha Tpu rpynu (R3+C1, R3+C2, R3+C3) BiANoBiAHO B)KMBaHHA 3 MUTHOIO BOJAOIO cojieil SAMminbcbKoro,
Cpenuno-byncekoro Ta IIIoCTKHHCBEKOTO PaiiOHIB.

IV cepisa (90 mypiB) - kopekuis MopdodyHKIIOHATFHIX 3MiH B KiCTKOBii cHcTeMi mpernapaTom
"Epbicon", skuii BBOOWIM BHYTPIIIHbOM'sSi3eBO B 1031 0,2 MJI ogWH pa3 Ha 00y HPOTITOM BCHOTO
eKcriepuMeHTy. B maniit cepii BukopuctoByBanmu Tiibku rpynu tBapuH R1+C3, R2+C3, R3+C3, B sikux
CIOCTEPIralOThCs HAMOUIBII BUPAXKEH] 3MIHH.

V cepist (12 urypiB) -KOHTPOJIbHA, SKY CKJIAJIM 1HTAKTHI Lypy BIKOM 4 Ta 5 MICAL[IB 110 6 TBapUH y
KOKHIH rpymi. Llelt TepMmiH Big3HAa4aeThcsl MaKCUMaJIbHUM POCTOM JOBIUX KicTok. [Peminenskuii b.41.,
1994]

I'pyna excriepuMeHTaJbHUX Ta KOHTPOJIBLHUX TBAPUH 3a0uBaacs i1 epipHUM HApKO30M IILIIXOM
nekarirtamii yepe3 1 nens, 1, 2, 3 Ta 4 TwkHI micas 3akiH4eHHs fgociiny. Ha mocmimkenHs 3a0upanucs
ILUIEYOB1, CTETHOBI Ta BEJIMKOTOMIJIKOBI KiCTKH.

Jis mocTiKeHHS! BAKOPUCTOBYBAIH HACTYITHI METOUKHU:

1. KicTku 3BaKyBalii Ha aHAJIITHYHUX Barax 3 TOYHICTIO g0 | Mr Ta BHMIpHOBaJIX
mITaHTeHIupKysneM mo mMeronuii W. Duerst 3 tounictio no 0,1 MM. Ocreomerpist AJisT JOBTHX KiCTOK
BKJIOYala B cebe HAcTyNHI T[OKa3HMKH: HaiOuIpIla [OBXXKMHA KICTKM, HaWOuIplIa IIMpHUHA
IIPOKCUMAJIBHOI'O Ta JUCTANBHOrO emii3iB, HallOUIbIIa MIMpPUHA Ta MEpPeIHbO-3aJHIN PO3MIp CepearHU
niagizy.

2. Ticromoriune mpociimkeHHs miadizy Ta HApOCTKOBOro xpsima. JloCmipKyBamucs TUCTajbHI
HApOCTKOBI1 XPsIIili MJIEYOBOI 1 CTETHOBOT KICTOK 1 MPOKCHUMAIbHUN - BEJTMKOTOMIJIKOBOT, 32 PaXyHOK SIKHX
171e HaOUIbIIMH picT KicTku B AoBKUHY [KoBemHikoB B.I'., 1980; deayx H.B., 1994]. [{ns uporo Opanu
JIUISHKH KICTOK 13 enidi3iB Ta cepeannu aiadizy, gikcyBanu B 10% po3unHi HEUTpasbHOTO (OpMaliHy,
IPOBOJMIM JE€KaJbIMHALlI}0 B po3uuHl Tpunony b Ha mpotsi3i ABOX MiCHIiB, 3HEBOJHIOBAIN B COUpPTax
3pOCTar040i KOHIIEHTPAIIIi Ta 3aJIMBajIM B IEJUIOLAMH Ta apadid. ['0TyBajIM ricTOJIOT 4HI 3pi3H TOBIIIMHOO
10-12 MkM Ta 3a0apBIItOBaIM X I'€MaTOKCUJIIH-€03UHOM Ta 3a BaH-I"i30H.

3. Mopdomertpist aiadizy npoBoArIACS 32 HACTYITHUMH TapaMeTpaMu: IMPHHA 30H 30BHIMIHIX Ta
BHYTPIIIHIX T'€HEpaJbHUX IJIACTUHOK, IIMPUHA OCTEOHHOIO IIapy, JAlaMeTp OCTEOHIB Ta iX KaHaiiB. B
HApPOCTKOBOMY XpSIli BUMIPIOBAJM 3aralibHy IIMPUHY 30HU POCTY Ta IIUPUHY 30H IHIUGEPEHTHOTO,

npoJtihepyrodoro, 1ediHiTHBHOrO XpsIia Ta 30HU AecTpyKiii. MopdomeTpito mpoBOAMIM 32 JOMOMOIOI0



cBiToBOrO Mikpockona "Omimnyc" 3 nH(pOBOIO BiICOKaMEPOIO Ta MAKETOM MPUKIAAHUX porpam "Buaeo
Tect 5,0" Ta "Buneo pazmep 5,0". 300paxkeHHs 30epirajan Ha BIHYECTEPI 3 HACTYITHUM JIP YKOM KOJIbOPOBHX
UTFOCTpAarliil.

4. BwusHaueHHs XIMIYHOTO CKJIaay. 3Ba)KeHY KICTKY BiJ JaHOI IpYIH 3aKpUBAJIH B CyITHIIBbHIH madi
npu Temmeparypi 105°C i BucymyBamu 10 mMoCTiiiHOI Baru. 3a pi3HMIIEI y Ba3i BOJOroi i Cyxoi KiCTKH
BHU3HAUYaNH i1 BOJIOTiCTh. [10TiM BUCYIIIEHY TKAaHWHY CIATIOBAIM B MOPLEISHOBUX THUTISAX y My(henbHiH
neui mpu temneparypi 450°C mporsrom 48 rogun. IIIsxoM 3BaXkKyBaHHs IIOINENY BUPAXOBYBalacs
3arajbHa KUJIBKICTh MIHEpaJbHUX PEUYOBMH Ha Cyxuil 3amumok. OTpumaHuid momin po3uuHsui B 10%
COJSIHIM Ta a30THIM KHCIOTax 1 JOBOAMIM OlAMCTUIIBOBAHOK Bojor a0 25 mu. Ha atomHomy
abcopouiitnomy cnektpodoTomerpt C-115M1 3a 3aranbHONPUHHATOI0 METOAMKOIO BU3HAYAIMU KIJIBKICTh
KaJIbI110 (TOBXXHHA XBUJI1 - 422,7 HM), Kauito (qoBxuHa xBul - 404,4 Hm), HaTpito (noBxuHa xBuii - 330,3
HM), MarHiro (IoBXHHA XBUJIi - 285,2 HM), Mifdi (1oBxuHA XBUJI - 324,7 HM), TUHKY (DOBXXMHA XBHJII -
213.,9 HM), CBUHIIIO (IOBXKMHA XBHJII - 287,3 HM) 1 MapraHifto (JoBXUHA XBHII - 279,5 HM).

OTtpumaHni gaHi 00poOJIsIM CTATUCTUYHO HA IEPCOHAIBHOMY KOMIT'FOTEp1 13 BUKOPUCTAHHSM I1aKeTa
OPUKIAAHUX MmporpaM. JlOCTOBIpHICTb PO3XOJKEHHS EKCHEpPUMEHTAJIbHUX 1 KOHTPOJbHHUX JIaHUX
OLIIHIOBAJIM 3 BUKOPUCTAHHIM KpuTepiro CT'to/IeHTa, JOCTATHROI BBAYKAIU WMOBIPHICTh TOMHJIKH MEHIIIE
5% (p<0,05).

Pe3yabTaTu Aocail:keHHs Ta iX 00roBopeHHsi. AHaji3yrouu KOMOIHOBAaHMH BIUIMB METaJiB, 1110
MICTSITHCS B BOJII Ta IPYHTI SIMI1IbCHKOTO pailony (IIMHK Ta Mifib) B KIJIbKOCTI , 110 iepeBuiytoTh [1/IK Ha
60-80% Ta HU3BKHX 103 paniamii, ski ekBiBaneHTHi piBHIO 0,1, 0,2 Ta 0,3 I'p, TOMITHO MOCTyMHOBE
MOPYIIEHHS POCTY Ta (OPMOYTBOPEHHS IOBI'MX KiCTOK CKeleTa.

MaxkcumasnbHa T10BXHUHA KICTOK 3MEHIIY€ETHCS POMOPIIIIHO 1031 BUIPOMIHEHHS 3 MAKCUMAJIbHOIO
pi3HUIIEI0 Yepe3 THKIEHb. B moganbmoMy BigOyBa€eThCs 3MEHIICHHS Pi3HUIII 3 KOHTPOJIEM, aje B Ipymnax
TBapuH, 10 onpoMiHioBanucs B no3ax 0,2 ta 0,3 I'p, BoHa 3a1MIIA€THCA TOCTOBIPHOIO MTPOTSATOM BCHOT'O
TEepMiHY crnoctepexeHHs. [llupuHa npokcMMalbHOro Ta AMCTAIbHOrO €mi(i3iB TaKOX 3MEHUIYEThCS 31
30UTbIIEHHSM J03M BUIIPOMIHEHHS 3 MAaKCUMAJIbHOIO PI3HUIICIO Yepe3 THKIEHb IICNIsl eKCIIEPUMEHTY, sKa
BinmoBigHO ckiamae 3,56% - 8,0% (p<0,05) ta 4,98% - 7,94% (p<0,05) (0,1 I'p), 10,82% - 12,65%
(p<0,05) ta 9,73% - 12,68% (p<0,01) (0,2 I'p) 1 13,29% - 14,39% (p<0,01) ta 13,99% - 16,21% (p<0,01)
(0,3T'p).

AHaji3 momnepeyHux po3MipiB cepenrHH Aiadidy BKa3ye Ha NPOTUISKHY TCHJICHI0. Tak uepes
100y BiIOyBa€eThCsl 30UIBIICHHS IIMPUHU Ta TEPEAHBO-33JHBOTO PO3MIPY B 3aJIOKHOCTI BiJ A03HU
BUINpoMiHeHHs Ha 5,51% - 16,97% (p<0,01). Yepe3 TuxaeHb pi3HULA 3 KOHTPOJIEM 3011bI1Iy€eThes Ha 1,5 -
2%, Ta OCTYIIOBO Ma€ TEHJICHITIIO /10 3MEHIIIEHHS, aJie B TPYIax TBapUH, [0 ONPOMIHIOBAIUCH B 103ax 0,2

ta 0,3 ['p He moBepTaeThCs 10 PiBHS IHTAKTHUX TBAPHUH.



[icronoriyno BiAOYBa€THCS TMOCTYMOBE MOPYLICHHS SIK CTPYKTYPH POCTOBOI IMJIACTHHHM TaK 1
KOMITAaKTHOI pEYOBHHHU Jiadizy.

[Tpu ompomineni B no3i 0,1 I'p ctpykTtypa HapoctkoBoro xpsma 3a B.I'. KoBemHikoBuM He
BIJIPI3HAETHCA BiJl IHTAKTHUX TBAPUH MPOTSITOM BChOTO TEPMIHY CIIOCTEPEKEHHS, aJie 31 30UIbILIEHHAM 103U
1o 0,2 I'p BigMivuaeThcss HAKOMUYECHHS CIOJNYYHOI TKAHUHU B MpoJidepaTUBHIN Ta AediHITUBHIN 30HAX,
3MEHIIY€ThCS KiJbKICTh KIITHH, M0 (GOPMYIOTh "MOHETHI CTOBITYUKH'", XOHJPOITUTH HEMPABIILHOT (popMHU
31 3pyiiHOBaHUMU 000JIOHKamu Ta 0e3 diryp miTo3y. [loMiTHO po3lMpeHa 30Ha AECTPYKIii, [0 BMIIIYE
3HAYHY KUTBKICTh CITOJIyYHOI ped4OBUHU. Uepes THKIIeHb BiIOYBA€ThCS JACSIKE MOTIPIICHHS CTPYKTYPH, aJie
Malike OBHE i1 BIIIHOBJICHHSI YEPE3 MICSIb CIIOCTEPEKECHHS.

B ymoBax cnoxuBaHHS CoJeH HUHKY Ta MiJl1 1 onpoMiHeHH] B 1031 0,3 I'p BaXXKO pO3pI3HUTU MEX1
30H HApOCTKOBOI'O Xpsillia B 3B sI3KY 3 HAKOMUYEHHS CHOIYYHOI pe4OBHUHHU, PI3KOr0 3MEHILIEHHS KIJIBKOCT1
XOHJIPOLIUTIB Ta MOPYIICHHs iX opieHTamii. BigprricTe kmiTHH crumomieHoi Gopmu 6e3 ¢iryp Mmitosy,
0ararto 3 HUX BaKyOJIi30BaHI.

MopdomeTprudHO BiIOYBAETHCS MOCTYIOBE 3BY>KESHHS I PUHN HAPOCTKOBOTO XPSIIIA B 3aJI€KHOCTI
BiJl TO3M ONMPOMIHEHHSI, 3 MaKCUMAJIbHOIO PI3HUIICIO Yepe3 THKICHB Micis 3aKiHUEHHS eKCIEPUMEHTY.
3By)KeHHS BiOyBaeTbcs B OCHOBHOMY 32 paxyHOK mpomidepatuBHOI Ta aediniTuBHOI 30H. B rpymi
TBapHH, 110 olpoMiHioBaiach B 1031 0,1 I'p, uepe3 Tpu THIKHI 111 HOKa3HUKU HEAOCTOBIPHO BIAPI3HIIOTHCS
BiJl KOHTPOJIIO, B IHIIMX - IOCTYIOBE 3MEHILEHHS DPI3HUII HE 3PIBHIOETHCS 3 MOKA3HUKAMM 1HTAKTHUX
TBapHH.

30Ha JecTPyKIIii pearye Ha HECHPUSATINBI YMHHUKHU MMOCTYIIOBUM posmmpeHHsiM. B rpym R1+Cl1,
JIOCTOBIpHA PI3HUIISA 3 KOHTPOJIEM CIOCTEpIraeThCsl TUILKH 4epe3 100y Ta 1 TmwkaeHs. B Toif xe yac B
rpynmax R2+Cl1 ta R3+Cl BoHa € OOCTOBIpHOIO HPOTATOM BCHOIO TEPMiIHY CHOCTEPEKEHHS. 30HA
iHAndEepEeHTHOrO Xpsilla MaiKe He pearye Ha BIIMB HECIPUS TIIMBUX YMHHHUKIB.

Hiadiz, sk Oinpm crtana crpykrypa, B rpymi R1+Cl He pearye Ha HeCHpUATIMBI YHHHUKU
SAmninecekoro paiony. [Ipu 3pocTanni go3u pamianii 1o 0,2 ['p 3 SBISIOTHCS JIiHIT CKJICIOBAaHHS, MO3aiuHi
IUSTHKA 3a0apBiieHHs. B OCTEOHHOMY miapi BiMIiYaeThbCs MOSIBA TIEPBUHHUX OCTEOHIB, IO JIOCTOBIPHO
HIATBEPIKYETHCSI 3MEHIIEHHSAM iX AlaMeTpy Ta 30UIbLICHHSM IIMPUHU raBepcoBUX KaHamiB. Ha mexi 3
€H/IOCTAJIbHUM ILIapOM 3 SBJSIFOTHCS JJAKYHHU pe30pOLLii, 1110 CBIIYUTH PO MOPYILIEHHS epedy10BU KICTKHU.
3MEHIIYEThCA KIJTBKICTh OCTE00JIACTIB, IO clabo copuiiMaroTh OapBHUKH. [lepdopyrodi kaHamm
MPOHU3YIOTh TOBINY Aiadizy, MOPYIIYIOYH HOr0 KOMITAKTHICTb.

Haii6inpmii 3MiHM crioctepiraroTbest npu omnpomiHeHHi B no3i 0,3 I'p. B giadisi mexi 30H
PO3pI3HSIOTHCS HEUITKO. OCTEOHHUI IIap PI3KO 3BY)KEHUM 1 MPEACTaBIEHUN B OCHOBHOMY IEPBUHHUMU
ocreoHaMu. JliNSHKM Mo3aiuHOrO 3a0apBJCHHS 3aiiMaOTh BCIO TUIOMIMHY KOMIIAKTU. [lOopOoXHUHU
pe30pOIIii 3aITOBHEHI CITOJIYYHOIO TKAaHUHOKO 1 MAIOTh 3HAYHI po3Mipu. Maiike He BUIIISIOTHCS OCTEOLUTH,

iX JaKyHM 37MBAIOTHCS, YTBOPIOIOUM DI3HHX PO3MIpiB MOpOXHUHHU. Ha neskux mpemapaTax MOMITHO



3aMIlIEeHHs] KOMIIAKTHOI KiCTKU I'pyOOBOJIOKHUCTOIO, 110 OCOOJIMBO XapaKTEePHO AJI BEJIUKOTOMITKOBUX
kictok. JIiHIi CKJICIOBaHHS, IO CBiAYaTh MPO 3aTPUMKY POCTY KICTKH, 3HAYHOI TOBIIMHHU. BHYyTpimHi
reHepabHi MJIACTUHKY MalOTh 3BUBUCTUN XapakTep, MICLSIMU BiJCYTHI. Yepe3 Micsllb MOMITHO HE3HaYHe
nokpamieHas oygoBu miadizy. JIiHii CKJerOBaHHS 3aJUINAIOTHCA 0€3 3MiH. 3MEHUIYIOTHCS MOPOKHUHU
pe3opoi1ii, ajne e 3aiiMaroTh 3HAYHI TUTOII.

MopdomeTpruHi MOKa3HUKHU Miadizy TaKOXK 3aleKaTh BiJ 03U OMpPOMiHEHHs. Tak MOCTYIOBeE
3BYXKEHHSI OCTEOHHOTO IIapy NpsMo mpomnopuiiiHe 1031 BumpomineHHs. B rpymi R1+C1 nocroBipHa
pI3HUIS criocTepiraeThesi B CTPOKU 1 aeHb Ta 1 THkaeHb. 31 301IbIICHHAM 03U pajialii 301IbIIyeThCS
pisHuL 3 KoHTposieM: B rpymi R3+Cl Bona ckmagmae 22,19% - 25,62% (p<0,01) uyepe3 THxIEHb
CIIOCTEPEXKEHHS, TOCTYIIOBO 3HUKYETHCS ajie HaBiTh yepe3 Micsub JopiBHIOE 7,31% - 10,02% (p<0,05).
Po3mmpeHHs 30H BHYTPILIHIX Ta 30BHIIIHIX I'eHepaIbHUX IJIACTUHOK TAKOX CSrae 3HAUHUX MU QP B Tpymax
R2+C1 ta R3+C1 Ta € 10CTOBipHUM MPOTITOM BChOT'O TEPMIHY CIIOCTEPEKCHHSI.

3MIHM XIMIYHOT'O CKJIaAy KICTOK XapaKTepU3YIOThCs 301JIbIIEHHSIM BMICTY BOJIOTH Ta IiAPOQIIbHUX
€JIEMEHTIB - KaJilo 1 HaTPil0, 3MEHIIIEHHSM MIHEPaTbHOI HACHYEHOCTI KICTKH, B OCHOBHOMY 3a PaxXyHOK
KaJIBIIF0 1 HAKOMMYEHHSM METajiB, 10 HAJAXOAMJIM 30BHI (IIMHK Ta Miab). [Ipy yomy BUpaxkeHi 3MiHH
noMmitHi Bxke B rpymi R1+C1 Ta 3Ha4HO 3pOCTaroTh 31 301IbIIEHHSM 103U BUIIPOMIHEHHS.

Haiibinpiie cTpaxknae piBeHb Kajbllifo, SKMH OJHHUM 3 MEpHIMX pearye Ha YIIKO/DKCHHS: B
3JIKHOCT] BiJl TPynu BiH 3MeHIIeHUN yepe3 100y Ha 9,11% - 26,85% (p<0,01). Uepe3 TwxaeHb ioro
BMICT 3MEHIIYEThCA 1€ Ha 2-3% Ta MOCTYMOBO Ma€ TEHJIEHIIIO 10 30UIbLICHHS, ajie JOCTOBIPHO HE
BiJIPI3HAETHCA Bl KOHTPOMIO TibKU B rpymi R1+C1 uepe3 Tpu Ta 4OTUPH THXKHI MICHS €KCIIEPUMEHTY.

Bwmict mini Ta umHKy 3poctae B rpymni RI1+C1 MakcumanbHO 4epe3 THXKIEHb B CEpeIHbOMY Ha
8,49% -18,99% (p<0,01). L{i maHHI MATBEPKYIOTH ESKi JOCHTIHKEHHS 11010 HAKOMUYEHHS €K30T€HHUX
MeTaniB B KicTkax [benounepkosckuii B.I1. u coast., 2002; [Mukamok B.C. Ta cmiBasr., 2000], ane nHamri
urdpu 3HAYHO BHIII, BIPOT1IHO BHACIIOK TOAATKOBOIO BILIMBY pajiallii, [0 COPHUsE BKIIOUYEHHIO MiJll Ta
IIUHKY B XIMIYHUH CKJIa/ KiCTKH.

Cepenuno-byncekuii palloH XapakTepH3yeThCs MiIBHUIIEHMM BMICTOM B BOJI Ta IPYHTI cojei
MapraHI[to, CBUHLIO Ta Mi/1 Ta MiABUILEHUM pIBHEM pajiallii, 110 B pI3HUX MICLAX eKBiBajeHTHa j103am 0,1,
0,2ta0,3I'p.

MicsuHuii BIUIMB Ha TBApHMH 3a3HaYEHHUX COJIel MeTaliB Ta onpoMiHeHHs B 1031 0,1 I'p Bukimkae
3aTPUMKY pOCTY KICTOK, K€ Neml0 Oinblla HiK B IOMEPEAHbOMY pailoHI B cepeaHboMy Ha 2-3%.
[ToBepHEHHS /10 MOKAa3HUKIB KOHTPOJIIO B JaHiil rpymni TBapuH JJsl OLIBLIOCTI MOKA3HUKIB BiAOyBa€eThCS
TUIBKU uyepe3 Micslb crnocrepexkeHHs. [Ipu 30inbmenHi 1o3u BunpomineHHs g0 0,2 I'p BinOyBaeTbCs
MoJaNbIla 3aTPUMKa POCTY. [HIII OCTeOMeTpHYHI MOKa3HUKHU TAKOX TMEPEBHINYIOTh KOHTPOIb Ha 2 -4%,

HiXK 1pH 111 coneit SAMminbpcpkoro paiiony.



B rpyni tBapun R3+C2, siky onpomintoBainu B 1031 0,3 I'p, pi3HHIISA TOBXKUHH KICTOK CKJIa1a€ B OiK
3MEHILEHHs uepe3 TWwxaeHb - 16,77% - 17,96% (p<0,01), mmpuHa NpoKCUMaJbHOIO Ta JIMCTAJIBLHOIO
emi¢i3iB MeHIa B TOM ke TepMiH Ha 15,63% - 17,44% (p<0,01) ta 14,39% - 17,91% (p<0,01). [llupuna ta
nepeHbOo-3a/IHIi po3Mipu Aiadizy NepeBUIIYIOTh KOHTPOJIb MakcuMyM Ha 16,93% - 19,11% (p<0,01) ta
15,26% - 18,27% (p<0,01), mo 6inpmie Hixk B cepii R3+C1 Ha 2-3%. Bcei nepeniueHi Moka3HUKH TaHOi
TPYIH JOCTOBIPHO BiJPi3HSAIOTHCS BiJl KOHTPOIIO MPOTSATOM BCHOT'O TEPMIHY CIIOCTEPEKEHHS, X0Ua MAIOTh
BHUpa)KeHYy TEHJEHIIII0 10 HopMaJli3aii.

HapocTtkoBwuii Xpsit, 1110 3a0e31euye picT KICTKU B IOBXKHHY, y TaHUX TBApUH 3a3HA€ 3MiH BiKe MPH
no3i BunpomineHHs y 0,1 I'p. 3oHa pocTy Mae THTIOBY OyIOBY, ajie TIOMITHO JIesiKe 301TbIICHHS KiTbKOCT1
CIIOYy4YHOI TKaHWHM B THKaX MOMDK XOHAPOUUTIB. B mpomidepaTuBHii 30HI 3'IBISIOTHCS KIITHHU
HETUIOBOI (POPMH - IMOJITOHAJILHI Ta PI3KO CILTIOIIEHI. 3MEHITY€EThCS KITbKICTh MiTO31B. KiliTHHH 11i€1 30HU
JIEII0 MEHIIOro po3Mipy. 30UIBIIYETHCS KUTBKICTh CITOTYYHOT TKAHUHU ¥ TIOMDK KJIITUH AeQiHITUBHOTO
XpsIIIa, U0 MPECTaBICHHH TUITOBUMHU XOHIPOIUTAMH, ESKI 3 AKUX 3 MIKHOTUYHHUM SIPOM. 301JIbIITY € ThCS
KUTBbKICTh KJIITHH 30HU ACCTPYKIIIi, IO CBIAYUTH PO 3aTPUMKY MPOIIECY YTBOPEHHS KICTKOBOT'O MATPHKCY .
[TounHarouu 3 TPETHOIO THXKHSI BIIOYBAETHCSI YACTKOBA HOPMaJIizallis CTPYKTYPU Xpsla.

ITpu onpominenHi TBapuH B 1031 0,2 I'p HAPOCTKOBUI XPsIl Pi3KO MOTOHIIYETHCS, BIAMIYAETHCS
HEpIBHICTh KOHTYPIB Ta 3IJIa/DKEHICTh MEX M1k 30HaMu. Besnka KiJIbKICTh CIIOJYYHOI PEYOBUHU BJIAETHCS
MOMIXK XOHJIPOLIUTIB B KOJIOHKAX Ta OMI’K KOJIOHKaMH, 1HKOJIM YTBOPIOIOUH OKPEM1 KOHIJIOMEPATH KIIITHH.
KinpKkicTh KITITHH, 110 YTBOPIOIOTH 30HY TMpoutidepariii, pi3ko 3MeHIIeHa, OKpeMi KIITHHH 31 3pyIHHOBaHOIO
000JIOHKOI0, (QITYpH MiTO3Y BiIMIYaIOThCS TUTHKHU B IIapax, MI0 TIPHIATAIOTH 0 1HIU(EPESHTHOTO XPSIIa.
Binmivaetscs mosiBa BakyoJiei. 3oHa AeiHITUBHOTO Xpsllia 3BYKeHa, IHKOJIU MpeAcTaBieHa 1 -2 psakamu
KITHH. Benuka KijgbKiCTh CIOMYYHOI PEYOBHHM PYyHHYe cTOBOYAcTy OyJOBY 30HM Ta Opi€HTalil0 ii
KOJIOHOK. KitiTHHHM pi3Ko 301IbIeH], HempaBWIbHOI PopMH, O6arato 3 HUX 31 3pYyHHOBAHUMHU SIPaMH.

UYepes THKIEHb 30UIBIIYETHCSA KUIBKICTh CHOJYYHOI PEYOBHUHHU, PYHHYIOUM CTOBIYACTY OyAOBY
30H. Dirypu MiTO3y MOOJWHOKI. 30UIBIIYETHCS BMICT aTUMIOBUX KMTHH. [leDiHITUBHUN XpAIl Malxke HE
BUSIBJSIETBCSL 1 3JIMBAETHCA 3 30HOIO JAecTpykimii. B HactymHi cTpokm (2, 3, 4 TWXKHI) MOCTYNOBO
3MEHIIY€ThCS KUTBKICTh MPOMDKHOI pEYOBUHHU, 301bIIYETHCS BMICT XOHAPOLHMTIB 3 (HIrypaMu MIT O3y, ane
6ararto 3 HUX aTUNOBOI (POPMH.

B rpyni R3+C2 3 Goky HapoCTKOBOrO Xpsiiia BiIMIiYEHO MPOrPECHBHE 3MEHIICHHS KiJIbKOCTI
KIITHH, MmO (OpMYyIOTh mpoJidepaTUBHY 30HY. Malxke 3HUKAE Mexa MK JediHITHBHUM Ta
npoidepyrodnuM XpsmamMu, KITHHU 31e01ab10r0 He (POpMYyIOTh 3BHYHHX "MOHETHHX' CTOBMYHMKIB, a
PO3MillleH] OKPEMHUMHU I'pyHaMH, 10 OTOYEHI BEIUKOK KIIbKICTIO CHOMYy4YHOI pedoBHHH. DIirypu MiTo3y
MOOJIMHOKI Ta 3yCTPiualoThCsl HA OKpEMUX mpenaparax. BinOyBaeTbcsi BpOCTaHHS CyJIMH B POCTOBY 30HY.
Knituan npomnidepyrouoro xpsina HaOpSKI Ta BaKyoJIi30BaHi, 0 CBITYUTH PO 3HAYHE MOPYIIECHHS X

¢byHKuIioHyBaHHS. 3yCTpiYa€eThCs 3HaYHA KUTBbKICTh 0€3 ' sIEpHUX Ta 3pyHHOBAHUX KIITHH. 30Ha JECTPYKIii



3HAYHO PO3LIMPEHA, 3 HE3HAYHUM BMICTOM KIIITHH Ta 301IbIIEHHSIM CIIOIYYHOI ped4OBHHH. Uepe3 THKACHb
MEXKI 30H PpO3PI3HUTH HEMOXKIJIMBO, 3HAYHO 3MEHIIYETHCS KUIBKICTh KITHH, (Irypu MiITO3iB HeE
BU3HAYAIOTHCS. BiTHOBIICHHS CTPYKTYPH XpsIlia PO3IMIOYMHAETHCS TITHKH HA TPETIH THKICHD.

Mop¢domeTpruHO BiMIYA€TbCA MPOrpecylode 3BYXKEHHS POCTOBOI 30HM 3a PaxyHOK
npomidepaTHBHOrO Ta Ne(iHITHBHOTO XPSIIIiB, IO OibII BUPaXKEHE, HIK y TBapHH SMIIITECHKOTO paiioHy.
B monanbmomy pi3HUI 3 KOHTPOJIEM 3MEHIIYeThesl, ajge B rpymax R2+C2 Ta R3+C2 gocroBipHO
BIJIPI3HSETHCS Bl KOHTPOJIO HABITh Yepe3 MiCsIlb.

Jna tBapun 3 koMmbOiHamiero conelt CepeanHo-byacekoro pailoHy € XapakTepHUM I0siBa 3MiH B
KOMITaKTHiH pedoBHHI Aiadi3y Bxke npu Aii pamiaimii ekBiBaneHTHii 1031 B 0,1 I'p, uoro He 3ycTpivaerses y
THIIMX JOCHIJKEHHAX. 3 MepIIoi 100U CIOCTEPEKEHHSI BIIMIYEHO MOSBY MOOIUHOKHX JIHIN CKJICIOBAHHS
Ha MEXI1 IMepruocTaabHOI Ta 0OCTEOHHOT 30H. KibKicTh 0cTe001acTiB 0111 TEpUOCTY 3MEHIIICHA. 3BYKCHUI
OCTCOHHUH Iap 3MIIICHUH B OiK MEPIOCTy PO3MIUPEHOIO 30HOK BHYTPIIIHIX I'eHEepaIbHUX IJIACTHHOK. B
OCTEOHHOMY Iapl CIOCTEPIraeTbcs MOOJUHOKI MOPOXKHUHHU OCTEOKJIACTUYHOI pe30opOlii, 3MEHIIEHHS
3a0apBIIOBaHHS SIZIEP OCTEOIUTIB, PO3UIMPEHHS KaHAIB OCTEOHIB. [HKOMM BUSBISIOTHCA TMEPBUHHI
OCTEOHH 3 IUPOKUM T'aBEPCOBUM KaHAJIOM.

[TouynHatoyum 3 JPYroro THXKHS CHOCTEPIra€ThCs IIBUJAKE TOJIMIICHHS OYyJOBH KOMIIAKTH,
3MEHILYIOTHCS, 1 Yepe3 TPU TUXKHI MOBHICTIO 3HUKAIOTh, JIHI{ CKJICIOBaHHS; Yepe3 TPU THXKHI NEPBUHHI
OCTEOHHU 3MIHIOIOTHCS BTOPUHHUMH, X04a 1X JlaMeTp AeIl0 MEHIIH 3a KOHTPOJIb. 301IbIIY€ETHCS 1 HABITh
MEPEBUIIYe€ KOHTPOJb, KiJBKICTh CEKPETYIOUHWX OCTEe00acTiB, IO BKAa3ye Ha aKTHBI3aIlil0 IMpOIECciB
KiCTKOYTBOPEHHSI.

[Ipu ompominenni TBapuH B 1031 0,2 I'p B miadi3i mepeBakarTh mpolecd pe3opOorii Haxa
KICTKOYTBOPEHHSIM, MOMITHa 3aTpUMKa MEpUOCTaJIbHOr0 pocTy. bararouncenbHi JiHII CKICIOBaHHS Ha
MEXI IEpPUOCTYy Ta OCTEOHHOrO IIapy 3JMBAalOThCS, OCTEO0JACTM Mailke He 3a0apBIIIOIOTHCS.
OKTeoKIacTU4HI MOPOXKHUHU pe30pOLii MEXYIOTh 3 INIAAKOKIITUHHUMM, 1O 3alIOBHEHHI CIIOJIYYHONO
TkaHuHOIO.  CTpyKTypa OCTEOHHOIrO IIapy 3HAYHO TMOpYLIEHa, B TeEpUly Yepry 3BUBHUCTHMU
NPOHU3YIOUMMH KaHAJIbLSAMHU, 30HAMH MO3ai4HOro 3abapBiieHHS Ta yJaMKaMHU BTOPUHHHX OCTEOHIB.
3HayHO 301IbIIYETHCS KIJIbKICTh NEPBUHHUX OCTEOHIB 3 TOHKUMH KICTKOBUMH IUIACTUHKAMU Ta M POKUM
KaHaJIoM, 1110 pO3TallOBaHi B PI3HUX IJIOUIMHAX.

HaiiGinpini 3Minu B aiadi3i MOMITHI MpU J0JATKOBOMY ornpomiHeHHi B 1031 0,3 I'p: BiqMivaeThcs
301IBIIIEHHS TUIOMI TPyOOBOJIOKHMCTOI KiCTKOBOI TKAHMHU Ha MEXI1 3 KiICTKOBOMO3KOBOK TTOPOXHUHOIO,
Maiike BIICyTHI BTOPUHHI ocTeoHU. OCTEOHHMH 1ap sBIIsi€ cOO0K TOHKUHM MPOIIAPOK KICTKOBOT pEUOBUHU
3 MOPOXKHMHAMU pe30pOIlii, AUITHKaMU MO3aiyHOro 3abapBiieHHs, 110 3MilleHuid B Oik mepuocty. Ha
NEeSIKUX TIpernapaTax BEIMKOTOMIJIKOBHX KICTOK OCTEOHHA 30HAa HE BHPI3HIETHCS 3 MACHBY KiCTKOBOI

peuoBuHu. [Tepdopyroui kKaHaIM TPOHU3YIOTH BCIO TOBIIY KiCTKH.



BinHOBIEHHS CTPYKTYpH BiOYBa€ThCS MOBLIBLHO, Yepe3 JABa Ta TPH THIKHI 1I€ Maike HEIIOMITHE,
10 BKa3y€e Ha rJIMOOKI MopyiieHHs (yHKIIOHYBaHHS KiCTKU. JIumie yepe3 4oTHpW THIKHI BiAMIYa€ThCS
3MEHIICHHS ILIONMH rPyOOBOJIOKHUCTOI TKaHUHH. Ha esknx mpemnapaTax IedoBoi KiCTKA BUIUIAIOTHCS
JIMILIE TIOOIMHOKI BTOPUHHI OCT€OHH, YITKO BUIHO MEX1 30H.

MopdomeTpruHi TOKa3HUKH HATJIIHO BiZOOPaXKalOTh 3pOCTal0Yi 3MiHM B KOMIAKTHIN pedOBUHI
niagizy. Tak mmpuHa OCTEOHHOTO MIapy uepe3 100y 3MeHIleHa B 3piBHSIHHI 3 KOHTposeM Ha 10,91% -
12,93% (p<0,05) (R1+C2), na 14,89% - 19,37% (p<0,01) (R2+C2) ta Ha 21,96% - 24,94% (p<0,01)
(R3+C2), 3poctae Ha 2-3% 4epe3 THKIECHb Ta TOCTYIOBO HAOIMKAETHCS IO PIBHIO IHTAKTHUX TBapHH.
PosmmpenHss mapiB 30BHIIIHIX Ta BHYTPIIIHIX TE€HEPAJbHUX IUIACTUHOK IIEPEBUILYE IOKAa3HUKU
SAmniunecekoro paiiony Ha 3-4%, 1110 BKa3ye Ha OUIbII TOKCUYHY IO COJIEH Mijl, MapraHIto Ta CBUHIIIO.

3 60Ky XIMIYHOTO CKJIaJy BUSBJICHE MOIaIbIIIe 30IbIIIEHHS BOJIOTOCTI KICTOK, IO IIEPEBHUIILYE AaH1
nonepenHix rpyn Ha 2-4%. IIpogoBKyrOTh 3pOCTaHHS PiBHI Kallil0 Ta HATpil0. 3MEHIIEHHS BMICTY
MiHEpaJbHUX PEUOBUH BIJJOYBAETHCS B OCHOBHOMY 3a PaXyHOK KaJIbI[1}0, BMICT SIKOT'O BIANOBIAHO rpynam
MEHIIIHH 32 KOHTPOJIb uepe3 TrkIeHb Ha 13,76% - 30,27% (p<0,01).

Mertanu, 10 B HaIMIpHiH KUIBKOCTI HAIXOJIUJIM B OpraHi3M TBapyH, HAKOITUYYOTHCS B KICTKaX 11X
PIBEHB 3QJICKUTH BiJl 103U BUIIPOMIHEHHSI.

BuBueHHs1 KoMOiHOBaHOI A1l cOJel LUHKY, XpOMY Ta CBHHIIIO, 110 MicTAThCS B lllocTkKMHCEKOMY
paiioHi Ta HU3BKHUX /103 10HI3yr04o1 pasiamii B qo3ax 0,1, 0,2 ta 0,3 ['p, mokazano HaOUTBIT TOKCUYHY il
METalliB JaHOT'O PETiOHY.

B rpyni tBapun R1+C3 Bci ocTeoMeTprYHI TOKa3HUKU JOCTOBIPHO BiIPI3HSIFOTHCS BiJl KOHTPOIIO
Ta TIEPEBUIIYIOTh TONEPEAHI0 Tpymy Ha 3-4%, Mpu YoMy 4Yepe3 YOTHPH THOKHI PI3HUISI 3 IHTAKTHUMHU
TBapUHAMH 3aJIMIIA€ThCs OCTOBipHOIO. [Ipu 306imbmieHi mgo3u BumpomineHHs ao 0,2 I'p, pisHuHLS 3
KOHTpoJIeM 3HauyHO 3pocTae. Tak B rpymi R2+C3 3arpuMka NMOB3JOBKHBOTO POCTY CTETHOBUX KICTOK
ckiazae B nepmuid 1ewb 14,91% (p<0,01), uepes Trxaens - 15,79% (p<0,01) 1 uepe3 Mics1b 3aJIMIIAETHCA
MEHILIOI0 32 KOHTpoJib Ha 6,21% (p<0,05). ITonmepeuni po3mipu NEPEBUILYIOTH MOMEPEAHIO TPYNy B
cepeaHboMy Ha 4-5% 1 3anMIIalOTbCA IOCTOBIPHUMH MPOTATOM BCHOTO TEPMIHY CIOCTEPEKEHHS.
301IblIeHHS padianiiiHoro HaBaHTaxkeHHs 10 0,3 I'p. mpu3BOAUTH 10 MaKCUMAJIbHOIO OPYIIEHHS POCTY
KICTOK 3 HalO1JIBIIIOO PI3HULIEI0 B BEJIMKOIOMUIKOBHMX KICTKaX.

[TopyuieHHS! MOB3OBXHBOI'O POCTY BiIOYBAa€ThCS 32 paXyHOK HapOCTKOBOIO Xpsiua, OymoBa Ta
Mop(oMeTpiss SKOro MarTh HaWOLIbIN 3MiHM Mmix BIUIMBOM ekoiorii IllocTkuHchkoro paiony. Ilpu
onpomiHeHHsa mrypiB B 1031 0,1 I'p rpanuili pocToBOi 30HM HEPiBHI, MICISIMU TJIMOOKO BIAIOTHCS B
nepekyafku ryouactoi pedoBuHu emigiza. Pi3ko 3011blIyeTbes KUIBKICTh CIOJIYYHOI PEYOBUHU, IO
MICIISIMH BiZIOKPEMITIOE XOHAPOIUTH B 130T €HHI TPYIH, PYHHYIOYH CTOBOYACTY CTPYKTYpY 30HU. KibKicTh
MITO31B 3MEHIIYEThCS, 301MBIIYETHCS BMICT KJIITHH aTUNOBOi (opMu (IMONITOHANbHI Ta CIJIFOIICHI).

KinpkicTe KiTHH, 110 (OPMYIOTH CTOBIMUUKH 3MEHITYeThCs 10 13-17. Uepes Ba Ta TpU THUXKHI TOMITHO



301LIBIIIEHHS KJIITHH MPOJIiPepyrouoi 30HHU, IETKE 3MEHIIICHHS KIJIbKOCTI CITOJIy9HOI PEYOBUHHU Ta ATUTIOBUX
XOHAPOIUTIB. B 30H1 eiHITUBHOTO Xpslia 3MEHIIYEThCS KIJIbKICTh 3pYHHOBAHUX KJIITUH Ta MIPOMIKHOI
PEUOBHHH, MOIIMIIYETHCS OY10Ba 30HU JECTPYKIIii.

VY TtBapuH, kUX onpomiHioBanu B 1031 0,2 I'p, nponipepaTuBHUN XpALl Pi3KO 3BYKEHHUH, KIITUHU
(GOpMYIOTh CTOBITYUKH, SIKI OPIEHTOBaHI B PI3HUX IUIOMMHAX, PI3KO 3MEHIIEHA KITBbKICTh XOHAPOIIMTIB.
Krnituan HenpaBuibHOI (CIUTIOMIEHOI Ta MOMIrOHaNbHOI) Gopmu, O6araTo 3 HUX 13 HaIiB3pyHHOBaHUM
SJIPOM Ta TIraHTCHKUMU BakyossiMu. CrioydyHa pedyoBUHA BiIIUISIE KIIITHHH B 130T€HHI TPYITU Ta MOPYIIy€
CTOBITYACTICTh 30HU. Mexa 13 1eQiHITUBHUM XpsIlleM MaiiKe He PO3PI3HAETHCS.

Hai6inpmi 3mian nomitHi B rpyni R3+C3, mo otpumyBana onpomideHHs B 1031 0,3 I'p.
HapocTtkoBuil xpsil XapakTepu3yeTbCs TOBHOIO BTPATOK 30HAIBHOCTI, MEXI1 30H BIACYTHI, 1110 OCOOJIMBO
BHUpa)K€HE B BEIMKOTOMIIKOBUX KicTkaxX. CKIIaJaeThCs BPa)KEHHS, 1[0 POCTOBA 30HA Maif’ke MOBHICTIO
3aMillleHa CIOJYYHOI0 PEYOBMHOK 3 HE3HAYHHM BMICTOM KIITHH. XOHAPOLUTH HE YTBOPIOIOTH
croBrnuukiB. Kiitunu HaOpskii, GIrypu MiTO31B HE 3yCTPIUalOThCs. YIaMKU XOHAPOLMTIB 3yCTPIYAIOTHCS
Mo BCIM TwomuHI xpsima. B mepiong peaganTariii CyTTeBHX 3MiH B CTPYKTYpl POCTOBOI 30HH HE
B110yBa€THCH.

MopdoMeTpruHO MiATBEPAKYETHCS MOCTYNOBE 3BYKEHHS SK 3arajbHOi IIUPUHU Xpslia, Tak i
OKPEMUX 30H, 32 BUHATKOM APy JAECTPYKIii, IKUi 3Ha4HO po3mmproerbes. (Puc.1)

Hia¢iz TBapuH, 1o 3a3Haiu BIUIMBY 4YMHHUKIB IllocTknHChKOro paiioHy, 3 mepHmx TEepMiHIB
CIOCTEPEKEHHS 3a3HA€ 3HAYHUX 3MiH. Tak Mpu BKUBAHHI CONEH Mifi, IUHKY Ta CBHHIIIO 1 ONTPOMiHEHI B
1031 0,1 I'p BiaMivaeThCs 3011 1IIEHHS TOBIIMHU Ta KUTBKOCTI JIHIN CKIICIOBaHHS B IIEPHOCTAIBHOMY IIapi.
Cama 30Ha HepiBHA, MICISIMM Ha MeXl 3 OCTEOHHMM MLIApOM INOMITHI AUISHKM T'y04acToi pedyoBUHHU.
KinbkicTh 0cTe001acTiB 3MEHIIIEHA, 1X Sapa HEIiTKO 3a0apBieHi. Ha Mexi 3 OCTEOHHUM MapoM Ta B HOTo
IMOWHI  BiIMIYA€ETHCS TOsiBA 0OaraTOSNEPHUX KIITHH - OCTCOKIJACTIB, IO YTBOPIOIOTH HEBEIMKI 3a
pPO3MipoM NOpOKHUHU pe3opbiii. [Tepdopyrodl kaHamM 30UIBIIYIOTECS B PO3MIpI, 1HKOJIM 3IMBAIOThCA,
MOPYLIYIOUH CTPYKTYPY OCTEOHHOTO WIapy, CHPHUSIOYM THM CaMUM BTpaTi KOMIIAKTHOCTI KiCTKH.
301IbITY€ThCS KIIBKICTh IEPBUHHUX OCTEOHIB, 1110 0COOJIMBO TIOMITHO B BEJIMKOTOMIJIKOBIH KicTIli. [HKOIH
BIIMIYA€THCSA XAaOTUYHE PO3MIIIEHHS BCTaBHUX IJIACTUHOK. BTpara 10HIB KaJbI[il0 Ta HEPIBHOMIPHICTb
IPOLIECIB MiHepai3alii NPU3BOAUTD 10 MOSBU MO3aiuyHUX AUISHOK 3a0apBieHHs. BHyTpimHI reHepaibHi
TJTACTHHM MICIIMU po3ipBaHi. Uepes THXKICHb BiOYBAEThCS pi3Ke MOTIPIICHHS OyJI0BU KOMITAKTH. AJie
yepe3 MicsIlb BiIOyBa€ThCs 30LIbIIICHHS KiJIBKOCTI OCTE00JIACTIB Ta OCTEOIHUTIB 3 YITKMM 3a0apBICHHSM,

MOPOKHUHU pe30pO1ii HE BIAMIUAIOTHCSL.

Puc.1 TlpomeHTHE CHiBBITHOMIEHHS MOKAa3HHUKIB MOPPOMETPii HAPOCTKOBOTrO Xpsiilia TJICYOBHX

KicTOK mrypiB rpynu R3+C3
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30imbmeHHss no3u onpoMiHeHHs a0 0,2 ['p mpu3BOAMTH MO TOro, IO OUIBII PO3IMIMPEHUM
€HJ0CTaJIbHUIM IIap BIJTICHSAE JO MEPIOCTY OCTEOHHY 30HY, sika BTpaya€ CBOK 3BHYHY OyaoBy. B Hiii
NEepeBaKalOTh MEPBUHHI OCTEOHU eJinconoAiOHoi  ¢opMU 3 IIMPOKUMH KaHalaMH, HOPOKHUHU
[VIAJJKOKIITUHHOI Ta OCTEOKJIACTHUYHOI pe3opOuii 3aliMaloTh 3HA4YHY IUIOHIY KOMIIAKTHOI PEYOBHHHU.
Jinsgaku Mo3aigHOTr0 3a0apBIIEHHS BEIMKOTO PO3Mipy Ta HEMpaBWIbHOI (opMu. Ha Mexi meprocTaisHOro
Ta OCTEOHHOTO APy BiAMIYarOThCS JIiHIT CKIICFOBAHHS XBIIIACTOI OPMHU, IO MICI[IMU 3TTHBAIOTHCSL.

Ane nonaTkoBe onpoMiHeHHS 1ypiB B 1031 0,3 I'p Ta BxkuBanHs coneil [llocTkiHCbKkOro paiioHy
(IIMHK, XpOM Ta CBHHEIIb) MTPU3BOIUTH JI0 HAHOUIBIINX 3MiH B KOMIAKTHIM pedoBuHi. B miadi3i JOMiHYIOTh
mporecu pe3opOIii, mepedyqoBa KOMIIAKTHOI pPEYOBHMHHM He BigOyBaeThcs. Bemmki 3a po3mipamu
MOPOXKHUHU OCTEOKJIACTUYHOI pe30pOlii, 1110 BUIIOBHEHI CHOJYYHOIO TKAHWHOIO, 3aiMarOTh BCl IIapu
KOMIAKTH. MeXi Mk 30HaMH HEUiTKi, 3BUBHCTI, IJIACTHHKUA PO3MIIICH] B PI3HUX IUIOMKHAX, 10 PYWHYE
KOMITaKTHICTh KICTKH. MiX IUIaCTUHAMH MEPHOCTATBHOIO Ta €HJO0CTAJIbHOTO HIapiB BUHUKAIOThH IIHUPOKI
pO3pUBH, SKI MICHSIMU BHUIIOBHEHI I'PYOOBOJIOKHHUCTOIO KICTKOBOK TKaHHMHOK. OCTEOHHMH 1map
IPEeICTAaBICHUM BUKIIOYHO IIEPBUHHIMH OCTEOHAMHU, IO CKIAAAIOTHCS 3 2-3 KOHIIEHTPHYHO PO3MIIICHUX
KICTKOBHUX IIJIACTHHOK 3 NIMPOKHUM KaHAJIOM 371e01IbIie oBaibHOI popmu. BigHoBneHHs OyaoBu niadiszy He
CIOCTEPITaNoch B YCi CTPOKH CIIOCTEPEKCHHS.

MopdomeTpis mokazana pi3Ke 3BYKEHHS OCTEOHHOTrO Iapy Ta PO3ILMPEHHs 30H BHYTPIIIHIX Ta
30BHILIHIX T€HEpaJIbHUX IJIACTUHOK B 3piBHAHHI 3 TBapuHamu CepenuHo-bynacbkoro paiiony. PizHuus
CTaHOBUTH B cepenHboMY 3-6% 1 3aIMIIAE€ThCS JOCTOBIPHOIO MPOTSTOM BCHOT'O TEPMIHY peajarnTariii.
301IbIIyEThCS KiTbKICTh IEPBUHHUX OCTEOHIB 13 3BY)KEHHM 1X JIiaMEeTPOM Ta pO3IIMPEHUM KaHaioM. Yepes

MiCSIIII) Jig| piSHI/IHH TPOXHU BHUIKYETHCA, AJIC 3aJIMINA€THCA CTATUCTUIHO ZIOCTOBipHOIO.



3MiHU XIMIYHOTO CKJIaJly KICTOK TBapHWH, 110 3a3HaJM BIUIMBY YMHHHKIB IIIOCTKIHCHKOTO PETiOHY,
CAraroTh 3HaYHUX HUQp. 301IbIIEHHS BMICTY BOAM 4epe3 TwkaeHb ckiuanae 13,08% - 30,87% (p<0,01) i
CYIIPOBO/KYETHCS 3aTPUMKOIO HATPIIO Ta Kalito. BMICT OCTaHHIX 3pOCTa€ B 3pIBHAHHI 3 NMOKa3HUKAMHU
Cepenuno-byncekoro paitony Ha 3-5%. [IpoaoBxkye MpOrpecCHBHO 3MEHIIIYBATUCS PIBEHb KAJbBIIIO MPSMO
MPOMOPIIIIHO 31 301TbIIEHHSM JJO3U ONMPOMIHEHHS. 3HAYHO 3MEHIIYEThCS B 3PIBHSAHHI 3 KOHTPOJIEM BMICT
MiJli, MarHito Ta Maprafii, J0CIATal0uy HAOIIbIIO] Pi3HUII B BEIMKOT OMITKOBUX KicTKax rpynu R3+C3.
MeTau, 110 HAJXOIMIH 30BHi, JEMOHYIOTHCA B KiCTKOBOMY MAaTpPHKCi. IX BHBEIeHHs BinOyBacThCs JyKe
MOBUIBHO, 1 HABITh Yepe3 MICALb PI3HUIIT 3 KOHTPOJIEM € TOCTOBIPHOIO.

Kopekuis mopymieHHs pocTy Ta (QOpPMOYTBOPEHHS KICTOK CKeJleTa B yMOBax Jil pPI3HUX
MOIIKO/DKYIOUMX YHHHHUKIB € BOKIMBUM HAMPSIMKOM Tpari 0aratboxX MOCTITHUKIB. IJisg 3MEHIIIEHHS Ta
YCYHEHHS MpOSIBIB OCTEONOPO3y BUKOPHCTOBYIOTH Taki Mpemapatd SK TiMaliH, TIIOKOHAT KaJbIio,
OichochonanTu, Tokopepos Ta iHIII aHTHOKCHUIAHTH, MOMIpHI (i3udHi HaBaHTaxeHHs [[lenyx H.B. ta
cmiBas., 1999; Kosemmukos B.T'., [Tukantok B.C., 1993; ITerpuuxo C.A., 2001; [ToBopozuiok B.B., 1998].
Jnst xopekuii mopymensb pocTy, GOPpMOYTBOPEHHSI Ta MIHEPAJIbHOTO CKJIATy KICTOK B YMOBAax HaIIOTO
eKCIEPUMEHTY JOLIIFHO BUKOPUCTOBYBATH MpemapaT 3 paaioNpOTEKTOPHUMH Ta aHTHOKCHIAHTHHUMHU
BJIACTUBOCTSAMHU. TOMY B SIKOCTI KOPEKTOpa MU BUKOPHUCTOBYBaJH npernapat "Epbdicon", 1o 101aTKOBO 111e
Ma€ BIIACTUBOCTI pemapanta. lIpemapat peKOMEHIYETbCS 3aCTOCOBYBAaTM B KOMIUICKCHIN Teparmii
HACJIAKIB paJialifHOro0 BIUIMBY Ta €KOJOTIYHOIro 3a0pyaHEHHs. BUBUYEHHS KOPEryrounx BIaCTUBOCTEH
npernapaTy Ha KiCTKOBY CHCTEMY IPOBOAMTHCS Brepiie. BuBuatoun Koperyrodi BJIAaCTUBOCTI MpenapaTty
"EpGicon", Mu B3suM TBapuH, M0 oTpuMyBaiu coii IIIoCTKiHCHKOrO paifioHy, 3Ba)Kaloud Ha HANOLIbII
BHUpa)KEH1 3MIHU B CTPYKTYpI Ta XIMIYHOMY CKJIaJll JOCIII)KyBaHUX KiCTOK.

Bukopucranna "EpOicomy" y TBapuH, 11O JOJAaTKOBO 10 COJEH IUHKY, XpOMY Ta CBHUHIIIO
ornpoMiHtoBanuce B 1031 0,1 I'p, ocTeoMeTpryuHI MOKa3HUKU AOCTOBIPHO HE BIAPI3HSIIOTHCS BlJ] KOHTPOJIIO
Ha BCIX CTPOKAaxX CIIOCTEPEKEHHSL.

HapocTkoBuil XpAIl Mae THUIOBY CTOBIMYACTY OyAOBY, YITKO PO3PI3HSIOTHCS BClI 30HM POCTOBOI
rtacTuHKU. Yepes 1 neHp Ta 1 THKIEHb MOMITHE TUIBKU JIeKe 301JIbIIEHHS CIIOIYYHOI PEUOBHHHU TTOMIXK
CTOBITYHMKIB MpOoJipepaTUBHOIO Xpsllla Ta MOOJUHOKI BaKyO0JIi30BaHl KJIITUHU. B nmonansiomMy cTpykTypa
XpsLIa HOBHICTIO BIIHOBIIOETHCS. MOP(HOMETPUUHO - TOCTOBIPHE HEBEIMKE 3BYKEHHS MPoJiihepaTUBHOIO
Xpsiiia yepe3 00y Ta THXKACHD MIiCIs 3aKIHYEHHs eKCIEePUMEHTY. [HIII MOKa3HUKU 3HAXOISATHCS B MEXKax
HOPMH.

B niadisi, okpiM TOHKMX HEBHPAKEHMX JIIHIA CKJICIOBAHHS, L0 CBITYUTH HPO JIEAKY 3aTPUMKY
nepedy10BH KOMIIAKTH, HE MTOMITHO BIAMIHHOCTEHN Bij MpernapaTiB IHTAKTHUX TBapuH. Mopdomerpis He
MoKa3aia Pi3HMIN 3 KOHTPOJEM, OKpiM po3mmmpeHHs eHgocty Ha 5,09% (p<0,05) depe3 THXKIEHH B

IUICYOBUX KiCTKaxX. B XiMiYHOMY CKJIa/i KiCTOK JJaHOI IPYyIH TAaKOXK HE BUABJICHO CYTTEBUX BiIMIHHOCTEH.



30inbmenHs 1o3u onpomiHeHHs 10 0,2 I'p mpu3BoaAMTH 10 MOPYIISHHS JIHIHHUX MOKa3HHKIB
KICTOK, ajie JOCTOBipHI BiamiHHOCTI (Ha 3-4%) cmocrepiraloThesi TiBKH depe3 | Ta 2 TuxkHI 1 B
NOJAIBIIIOMY Pi3HHMIIS 3 KOHTPOJIEM € HEJTOCTOBIPHOIO.

HapocTkoBuil Xpsly AaHOi rpynd TBapuH udepe3 100y Ta B IepIIl JBa THXKHI MPEICTaBICHUN
XOHJIPOLIUTAMHU, IO OTOYEHI 30iJbIIEHO0 KIMBKICTIO CIIONY4YHOI pedoBHHHM. Ha aeskux mpemapatax
MOMITHO HE3HayHe PyHHYBaHHS CTOBMYACTOI OyMOBH Xpsiia. B mpomidepaTuBHiii 30HI ClIOCTEPIraroThes
KJIITUHYU CIUIOIIEHOI Ta MousiroHanbHoi (opmu 0e3 ¢iryp mito3y. Uepe3 Mmicdlp michs 3aKiHYCHHS
eKCIIEpPIMEHTY POCTOBA TUIACTHHKA Maike He Ma€ BIIMIHHOCTEW 3 iHTaKTHUMU Iypamu. Mopdomerpist
HApOCTKOBOI'O XpSIIA XapaKTEPU3YEThCS JIOCTOBIPHUM 3BYKEHHSM 3arajbHOi IIUPUHH, LIIMPHHU
npoJtihepaTHBHOI Ta JeiHITUBHOI 30H Ta PO3MIMPEHHSM IIapy AECTPYKIii B cTpoku 1, 2 Ta 3 TikHi. Yepes
MICAIh TICIISA 3aKiHYCHHS EKCIEePUMEHTY BCl 3a3HA4Y€HI MOKAa3HMKU HEIOCTOBIPHO BIJIPI3HSIOTHCS BiJI
KOHTPOITIO.

B niadizi Ha MeX1 OCTEOHHOI'O Ta MEPUOCTAIBHOIO IApy MOMITHI BUPa)KEHI MOOJMHOKI JIIHIT
CKJICIOBaHHS. BTOpMHHI OcTeOHN 3aliMalOTh OCHOBHY IJIOIMHY Ailadi3y, KUIbKICTh IEPBUHHUX OCTEOHIB
HE3HAayHa, 1 BOHM 3HUKAIOTh BXKE uYepe3 TPH TIKHI peanantaiii. Mopdomerpis aiadizy mokasana
JIOCTOBIpHE 3BY>KEHHSI OCTCOHHOTO Iapy 4epe3 2 Ta 3 THXKHI B BEJIMKOTOMIJIKOBHUX KiCTKaX Ta PO3IIHPEHHS
H1apiB €HJ0CTY Ta nepiocty uepes 1 ta 2 TukHi. [TopiBHIOIOUM TOKa3HUKHU 1aMETPY OCTEOHIB Ta iX KaHAY,
BIIMI4€HO OJIbIII JOCTOBIPHE PO3IIMPEHHS KaHaJliB OCTEOHIB.

3MiHH XIMIYHOTO CKJIQJy KICTOK XapaKTepU3yIThCS HE3HAYHUM 301JIbIICHHSIM BOJIOTOCTI B MIEPIITY
o0y, MpU IbOMY 3POCTaHHS BMICTY TiAPOQUIBHUX €JIEMEHTIB € HEAOCTOBIpHHM. PiBeHb MiHEpaIbHHX
PEYOBHH Ta KaJbI[iF0 MEHIIINH 32 TTOKA3HUKU IHTAKTHUX TBapHUH Yepe3 100y BinmnoBigHo Ha 4,97% (p<0,05)
Ta 6,09% (p<0,05), yepe3 TwxaeHb - Ha 5,89% (p<0,05) Ta 5,77% Ta yepe3 nBa THxHI - Ha 5,21% (p<0,05)
Ta 5,92% (p<0,05), pi3HULA B 1HIII CTPOKU HE3HAYHA Ta HEAOCTOBIpHA. BMICT IHIIMX MIKPOEIEMEHTIB, B
TOMY YMCIl ¥ THUX, 110 HAJAXOJWIN 30BHI, JOCTOBIPHO BIAPI3HAIOTHCS BiJl KOHTPOJIO TUIBKM Ha MEPIINX
CTpOKaXxX JOCIIIKEHHS.

B rpymi tBapuH, mo orpumyBanu coii lllocTkiHchkoro paiioHy Ta ompomiHeHHs B no3i 0,3 I'p
JIOBKMHA KICTOK MAaKCHMAaJIbHO 3MEHIITY€EThCS Yepe3 THKICHb - Ha 5,78% - 7,23% (p<0,05), ane uepe3 Tpu
TH>KHI Maike He BIAPI3HIEThCA Bl KOHTPOJIbHUX MoKa3HUKIB. [llnprHa mpoKcHManbHOIO Ta AUCTAJIBHOT O
eni(i3iB HaKOIbIIE 3MEHIIYETHCS B IUICYOBMX KICTKax. 30UJIBIICHHS IIUPUHU Ta MEPEAHBO-33JHHOTO
po3MipiB giadi3y 3aJHMIIAETHCA JOCTOBIPHUM IPOTATOM BCHOI'O TEPMIHY CIIOCTEPEKCHHS ajie udpu €
3HaYHO MEHIIMMHU, HIXK Y TBapHH, 1110 HE OTPUMYBAIIU KOPEKIIifO.

B HapocTkoBOMY Xpslli KICTOK IOMITHE pyilHYBaHHS 3BUYHOI OyZOBU B Iepily o0y Ta uepes
THOKJIEHB TICIS eKCIIEPUMEHTY. 30Ha pOCTYy Ma€ HEpiBHI MeXi, 9aCTO XOHAPOIMTH MPOTiepaTUBHOTO Ta
neQiHITHBHOTO XpsIla BaXXKO po3pi3HUTH. CHollydHa TKaHWHA BiJOKPEMIIIOE OKpEeMi KOHTIIOMepaTu

XOH)IpOIII/ITiB, IMopyuyroIu CTOBITYACTICTH 30H HapOCTKOBOI'O Xpsilia. LHI/IpI/IHa XpAia }IOCTOBipHO MCHIIC



3a IOKa3HUKU KOHTPOJIIO 10 YETBEPTOro THIKHS MICHA €KCIIEPUMEHTY, alie PI3HULS He J0CcsATae 3HaAYHUX
udp. 30Ha Tpoiepyrvoro Xpsia MaKCUMaIbHO 3BYKYETHCS Uepe3 THXKIEHb ITIiCIIsl eKCIIEPUMEHTY (Ha
5,48% - 7,26% (p<0,05)), mOCTYmmOBO pi3HUIL 3 KOHTPOJEM 3MEHINYETHCS Ta Yepe3 MICSIb MiCIs
eKCIIEPHUMEHTY CTa€ HeoCcTOBIpHOO (3,79% - 4,28% (p>0,05)). 3ByxeHHs mapy A1ediHITUBHUX KIITHH Ta
30HU JIECTPYKIIii € JOCTOBIPHUM /IO YETBEPHOTO THIKHSI MICIIS 3aKIHUCHHS EKCIEePUMEHTY.

B kicTrkoBOoMy MaTrpuKci aiadi3dy CIOCTEpiraloThCs HE3HAYHI MO IUIOINII BOTHHIA MO3aidyHOTO
3a0apBiIeHHS Ta MOPOKHUHU TJIAJAKOKIITUHHOI pe3opOuii. BTopuHHI OcTeoHM 3aMilleHHI 3HAYHOIO
KUTBKICTIO IEPBUHHMX, 10 MAaIOTh OBAJbHY Ta MoJiroHanbHy Gopmu. Ilepdopyrodi kaHamu 31 3HAYHUMU
aHACTOMO3aMHM IIPOHU3YIOTH TOBILY KICTKH, HOPYIIYIOUH 11 KOMITAKTHICTh. 30HHU 30BHIIIHIX Ta BHYTPIIIHIX
reHepaJbHUX MJIACTUHOK po3iupeHi. JIiHii ckiieoBaHHs 3Ha4HOI TOBIIMHU. OcTe001acTu MepuocTaibHOl
30HM HebaraToyucenbHi Ta ciaabo crpuiiMaroTh OapBHUKH. Yepe3 ABa THKHI MOYMHAIOTHCS I POIECH
MIOHOBJICHHS CTPYKTYpH Aiadizy.

3 OOKy XIMIYHOTO CKJaay - 30uibmieHHss Bmicty Boaum Ha 5,1% - 7,21%. 30uibmeHHs
riApoQUIBHUX €JIEMEHTIB - HATpil0 Ta Kajilo CAra€ MaKCUMyMYy udepe3 THXKAEHb IICIS EKCIEPUMEHTY
(5,89% (p<0,05) Ta 5,82% (p<0,05)) i Bxke uepe3 TPH TUKHI € HEAOCTOBIPHUM.

BMmicT MiHepaIbHUX PEUOBHH HAMO1JIbIIIe 3MEHIITYETHCS B CTETHOBIH KiCTIIi. PIBEHb KaJIbIIiF0 MEHIIIC
3a MOKa3HUKU KOHTPOJIIO B repiry 100y Ha 8,11%, uyepe3 TixkaeHs - Ha 7,36%, pisHUI 3 KOHTPOJIEM Yepes
Mmicspe HepgocToBipHa (3,82% (p>0,05)). BmicT marsito, Mil Ta Maprasio HaiOuIbIIe 3MEHIIYEThCS B
BEIMKOTOMIIKOBUX KICTKax B TepMiH | Ta 2 TIKHI 1 4epe3 MiCsilb PI3HHIS 3 KOHTPOJIEM CTae
HE0CTOBIPHOIO.

MakcuMaiabHe 3pOCTaHHS BMICTY IMHKY Ta CBHHIIO CIOCTEpPIraeThCsl 4epe3 THKACHb MiCIs
3aKiHYEHHS €KCIIEPUMEHTY - BIAMOBIAHO Ha 6,79% (p<0,05) Ta 6,7% (p<0,05).

Takum ymHOM mpenapat "EpOicon" moxe ciayryBaTH aiisi NMpo(iJaKTHKU Ta KOPEKIii 3MiH B

KICTKOBIH CHUCTEMI, Kl BUKJIMKaHI BIIMBOM Ba)KKUX METAJIB Ta MaJUX J03 10HI3YI0UOi paiarii.

BUCHOBKHU

B ymoBax cymicHOi Aii HM3BKHMX [103 10HI3yIOUOTrO BHUIIPOMIHEHHSI Ta COJEH Ba)KKMX METAJIB
B1I0YBa€THCsl MOPYLIEHHS MOB3/I0BXXHbHOI'O Ta MOMNEPEYHOr0 POCTy NOBTUX KICTOK CKenera. BiamiueHo
nopyuieHHs] OyZ0BH KOMITAKTHOI PEYOBUHU Aladi3zy Ta 3MEHUICHHS IIUPUHU 30H HAPOCTKOBOTO XPSIIa.
[TomMiTHO 3MEHIIEHHSI MiHEpaJbHOT HACHYCHOCTI KICTKM Ta 30UIBIICHHS BMICTY METaJIiB, IO HAJAXOIHIIH
30BHI. 3acTocyBaHHs npenaparty "EpOicon" 103B0NMII0 3HAYHO 3HU3UTH OCTEOTOKCUYHY 110 OITPOMIHEHHS
Ta COJIEH BaKKUX METAJIB.

1.V nucepratii HaBeJeHe eKCIIEpUMEHTAIIbHE BUPIIIEHHS HAYKOBOT MPOOJIEMHU, IO BUSBISETHCS Y
BHU3HAUYEHHI 0COOJMBOCTEH pOCTy, Oy/M0BU Ta GOPMOYTBOPEHHS JOBTUX KiCTOK CKeJeTa MpH CyMiCHIM il

Ha OpraHi3M HU3BKUX J03 10HI3yH04Oi pajiallii Ta coJiell BaXXKUX METaJB 1 CIpoOM KOPEKIlii BUSIBICHUX



3MmiH. OTpuMaHi pe3yJIbTaTd MOXYTh OyTH BUKOPHCTaHi JJ1s1 MPO(UIAKTHKHA OCTEOMOPO3y B €KOJOT1YHO
3a0pyJHEHUX perioHax.

2. Comi BaXXKKUX METaJiB Ta HU3bKI 03U 10HI3yI0UOI 0 ONPOMIHEHHS HECIIPUATIIMBO BIUIMBAIOTh Ha
mpolecu pocty, OymoBu Ta (GOPMOYTBOpPEHHS AOBTUX KICTOK ckesera. CTyIMiHb BHPAXEHOCTI 3MiH
3JICKHUTH SK B 1031 BUITPOMIHCHHSI TaK 1 BiJl KOMOIHAIIIi CoIei.

3. Ilpu craniii 1031 10HI3yIOUOr0 BUIPOMIHEHHS HaWOIMBII BUpPAXKEHI 3MIHU BiOYBalOThCS B
KICTKax TBapuH, 110 OTpUMYBaIM KoMOiHalito coneit Zn, Cr ta Pb.

4. HapocTkoBuil Xpsiil Ta OCTeOHHUM Mmap Aiadi3y KICTOK HaWOIbII BpasznuBi A0 il
HECMPUATIIMBUX YNHHUKIB 30BHIIIHHOI'O CEPEIOBUIIIA.

5. KoMm06inariis BOiauBy BaKKMX METaJiB Ta 10HI3YK0YOi pajiaiii IpU3BOIUTH A0 3HUKEHHS TEMIIIB
POCTY IJIEYOBHX, CTETHOBUX 1 BEJIMKOT OMIJIKOBHX KICTOK, 3BYKEHHSI Ta JECTPYKI[il HAPOCTKOBOTO X pAIlIa
Ta 0co0suBo nponidepatTuBHOi 30HU (10 41,92%), 3MeHIIEHHS! IIMPUHU OCTEOHHOTO mapy (10 28,35%),
posmmpenHs eHaocty (10 23,79%) ta nepiocty (110 22,59%), 3umxkeHHs po3mipiB ocTeoHiB (10 20,39%) Ta
pO3IIMpEHHs IlaMeTpy ix kanary (10 21,98%).

6. 3MeHIIeHHS MiHepaibHOT HacudyeHocTi Kictok (Ha 30,12%) ta Bmicty kambiito (Ha 34,81%)
CYIIPOBOJIKYETHCS TiNEprigpaTaiiero Ta 30UTBIICHHSIM BMICTY HATpilO Ta Kamiro. MeTaiu, coyli SKHX
HAJXOOWIM B OpraHi3M B MIJBUULICHIM KIIbKOCTI, aKyMYJIIOIOThCSI B KICTKaX, HPUYOMY iX pIBEHb
301IbIIYETHCS 13 M1IBUILIEHHSIM 103U BUIIPOMIHEHHSI.

7. Ilicns MICSYHOTO BIUIMBY €KOJIOTIYHUX YMHHHKIB, BU3HAYAETHCS TEHICHIlIS J0 HOpMalizamil
CTPYKTYpHUX 3MiH B KICTKax 3 JPYroro TIDKHS TWIiCHs 3aKiHYCHHS EKCIEPHUMEHTY, alieé MOBHOTO
BIJIHOBJICHHS HE BiIOYBA€THCS HABITh Yepe3 MICSIlh peaianTaiii.

8. BBeneHHs ekcrepuMeHTalbHUM LypaM IpoTsIroMm wmicsis npenapaty "Epbicon" mpusseno g0
HIBEIIIOBaHHS 200 3MEHIICHHSI OCTEOTOKCUYHOT /111 KOMO1HAIllT HU3bKUX /103 10HI3YIOUOI'0 OITPOMIHEHHS Ta
CoJIel BayKKMX METaJB, 10 J03BOJISIE PEKOMEHAYBATH HOro B SIKOCT1 KOPEKTOPa 3MiH B KICTKOBIH cuCTeMI

HiI[ BIINIMBOM HECHPUATIIMBUX €KOJIOTIYHUX YMHHHKIB.

HNPAKTUYHI PEKOMEHJTAIIII

1. OTpuMaHi pe3yJbTaTH JONOBHIOIOTh TEOPETUYHI 3HAHHS B €KOJIOTT4HIA MOp(dOIIorii KicTKOBOI TKAHUHU
Ta MOXYTh OyTH BHUKOPHUCTaHI SK B HAYKOBUX JOCHIIKEHHSIX OIOPHO-PYXOBOIO amapary, Tak 1 B
HaBYaJILHOMY IPOIIECi.

2. OTpuMaHi eKClIepUMEHTaJIbHI JaHl MO)KHa BUKOPHCTOBYBATH Il MOP(OJOTiYHOrO OOrpyHTYBAaHHS
BUHUKHEHHS MMAaTOJIONTYHUX 3MIH B CKeJIETI B yMOBax Jiii 10HI3yl0uO0i paaialii Ta IHTOKCUKaLil opraHizmy
COJIIMU BaXKKHX METaJIiB.

3. Pe3ynpTaTé JOCHIIKEHHS JO3BOJISIIOTH NPOTHO3YBATH CTYMiHb MOIIKOKEHHS CKENeTy MpU Pi3HUX

KOMOIHaLIAX 1031 BUIIPOMIHEHHS Ta BUAY COJIeH BaKKUX METAaiB.



4. 3anpornoHOBaHO BHUKOPUCTAaHHS OioJioriyHO akTUBHOro mnpemnapaty "Epbicon" sk edexkTuBHOrO
KOPEryouoro 3aco0y 3HIM)KCHHS PaJiOreHHUX IOIIKO/KEHb Ta OJHOYACHOI 1HTOKCHKAIll OpraHi3mMy

COJIIMH Ba)KKHUX METAIIB.

CIIMCOK ONYBJIKOBAHUX IMPAILIb 3A TEMOIO JTUCEPTAIIII

1. TloropemoB M.B. 3Mminu emiizapHOTro poCTy Ta MiHEPAIBHOTO CKJIaly TOBTUX KiCTOK ITi/I BIUTMBOM
coJielt BaXKKMX MeTaiB / "YkpaiHcbkuid Meanuauil anbmanax", - 2003p.- Ne2,- C.121-123

2. ToropenoB M.B MiHepanbHUIl CKJIaJ CTErHOBOI KICTKH IIiJ BIUIMBOM XiMI4HOTO 3a0py/HEHHS
Boju / BicHuk nipoGiiem Gionorii i Mmeaumman, - Nel ,-2003,- C.21-22

3. TloropenoB M.B YnbTpamikpocKomiyHi 3MiHHM TIJIEYOBOi KICTKM TBapHH B yMOBaX 3arajbHOrO
10HI3y10uOro BUnpomiHeHHs / Bicauk mopdoutorii, Binauns - Ne2,- 2003, C. 263-264

4. Tloropenos M.B. OcobauBocTi pocTy Ta (OPMOYTBOPEHHS KICTOK IIIypiB B YMOBaX €KOJIOI'YHOI'O
3abpynuenns / Biomedical and biosocial antropology, Ne2,- 2004, C.199-201

5. TloropenoB M.B Mopdomerpis emidizapHoro xpsima i aiagiza cTerHoBoi KiCTKH HIypiB IiCIIs
ornpomineHHs / Tpyasl KppIMcKoOro rocyaapcTBEHHOro MeAMIMHCKOro yHuBepcuteta um. C.H.
I'eopruesckoro, Cumdeponois - Tom 138, yacts 3,- 2002, C. 79-80.

6. Cikopa B.3., Kononenko O.C., [Toropenos M.B. Octeorene3 Ta miHepajibHUN OOMIH B yMOBax
MiBUIICHOTO BKMBAaHHS BaXKuX MeTaiiB / "BicHuk CyMCBHKOro Jep)KaBHOTO YHIBEpCHTETY', -
Nel(9),- 1998p.,- C.111-114

OcobucTuii BHECOK 37100yBava MoJsrae y oOpoOIll pe3ynbTaTiB JOCIIHKEHHS, MiATOTOBI CTATTi 0

APYKY.

7. Cuxopa B.3., Kononenko O.C., IloropenoB M.B. M3meHenus octeoreHesa mpu H30BITOUHOM
IOCTYIVIEHUU B OpPraHU3M CoJiell TsDKeJbIX MeTal JIoB / "YKpaiHCbKMM MeauuHui anmbmaHax', -
1998p.- Ne3,-C. 99-101

OcoOuctuii BHecok 3100yBaya TMOJSArae y TMPOBEACHHI YAaCTHHH EKCHEPUMEHTY, MiArOTOBI

TICTOJIOTIYHUX TPEnapaTiB, MArOTOBII CTATT1 IO IPYKY.

8. Cikopa B.3., IloropenoB M.B., Kononenko O.C. Pict Ta popmMOyTBOpeHHS TOBIHMX TpyOuacTUX
KICTOK TiJ BIUIMBOM coJield Bakkux MetaiiB / "Poccuiickue mopdonoruyeckue BeaoMocTH', -
2000.- Ne1-2,-C285-286.

OcoOuctuii BHECOK 3/100yBaya TMOJISITa€ y IPOBEIEHI EKCIEpUMEHTY, 00poOLi pe3yJbTaTiB

JOCITIKEHHS, TIATOTOBII CTaTTI 10 APYKY.

9. Cuxopa B.3., Kononenko O.C., [ToropenoB M.B., Tkau I".®. Pict, 6ynoBa Tta ¢hopMOyTBOpEHHS
JOBTUX TPyOUACTHX KICTOK MiJ] BIUIMBOM 3arajbHOTr0 10HI3yIOUOro BUTIpOMiHEHHs / "YKpaiHChKHA

MeauuHuil anbmanax", - 2000p.- Nel ,- C.53



OcobOucTuii BHECOK 3100yBaya TMOJNSATaE y TMPOBEIACHI EKCIIEPUMEHTY, 00poOIi pe3yJbTaTiB

JIOCITI/DKEHHS, TIATOTOBII CTATTI A0 APYKY.

10. KaBape B.I., IToropenos M.B., Kintenko JI.I. Mopdomerpis emidizapHoro xpsiia J0BrUX KiCTOK
TBAapHH B yMOBaX €K0JIOT1YHOro 3a0pyaHeHHs / "TaBpruyeckuii MequKo-01M0I0rn4eckuii BECTHUK", -
2004.- Tom 7.- Ne4, C.171-172

OcoOucTtrii BHECOK 3/100yBaua MOJSTAa€E y TMPOBEACHI EKCIEePUMEHTY, MpOBedeHHI Mopdomerpii,

00po0I11i pe3ynbTaTiB JOCIIHKEHHS, MIATOTOBII CTATTI 10 APYKY.

11. IToropeno M.B., Tkau I".®., [lleneneB A.€. 3MiHM XIMIYHOT'O CKJIaly CTETHOBOI KiCTKH LIypiB MPU
nii exornoriunux (akropiB Cymmmuu Ta iX Kopekuis / "KiiHiuHa aHaTOMis Ta OmepaTHBHA
xipypris", - 2004.- Ne4,- C. 24-26.

OcobucTnii BHECOK 3700yBaya MoJisirae y MpoBe/eH1 eKCIIEpUMEHTY, IIPOBEICHHI CITEKTPO(OTOMETPIT,

00po011i pe3ybTaTiB JOCIIHKEHHS, TIATOTOBII CTATTI 10 APYKY.

12. Tloropenos M.B. Kopekiis BIUIMBY HecHpUSTIMBUX YMHHUKIB CyMCBKOIO PErioHy Ha KICTKH
ckenery mnpenapatoM "EpbGicon" / Marepiamu III  BceykpaiHcbkoi HayKoOBO-IpaKTU4HOI
KoH(epeHIlii BUKJIAIayiB, CTYACHTIB Ta Mojoaux BueHuX "CydacHi mpoOJieMH KIIIHIYHOI Ta

teopetnyHoi meaunuHu", - Cymu, - 2004p,- C.24-25

AHOTANIA

[Toropenos M.B. Picr, OynoBa Ta (OopMOyTBOpEHHSI KICTOK CKeleTa MiJ BILUIUBOM 3arajlbHOro
ONPOMIHEHHS Ta COJIEH BaKKHX METalliB (aHATOMO-EKCIIepUMEHTaIbHE JOCTiIKEeHHs). - Pykomwc.

Huceprartiist Ha 37700y TTs HAYKOBOTO CTYIEHS KaHIUaTa MEIUYHUX HayK 3a crnerlianpHicTio 14.03.01 -
HOpMasibHa aHatomisi. - KpuMmcekuil gepxaBuHuit Meauunuil yHiBepcurteT iMm.C.1.I'eoprieBchkoro. -
Cimdeporomns, 2004.

JlucepTalisi mpUCBsiY€HA BUBYEHHIO OCOOJIMBOCTEN pocTy, OyA0BH Ta (GOPMOYTBOPEHHS TOBIUX KICTOK
nIypiB B yMoBaxX KOMOIHOBaHOi il 10HI3yr0uoOi pajiallii, cosield Ba)KKUX METaJliB 1 MOIIYKIB ILIAXIB iX
Kopekiii. CTpyKTypHO-MeTa0OJIIYHY XapaKTepUCTHKY KICTOK BHBYAJIM 3a JOMOMOIOI0 OCTEOMETpii,
CBITJIOBOI MIKpOcCKomii 3 MeTogaMu MOp@oMeTpii 1 XIMIKO-aHaJIITHYHOrO aHaiidy. BcraHoBiieHo, 1110
10HI3yt0oue onpomiHioBaHHA B go03ax 0,1p, 0,2I'p 1 0,3Tp Ta HaBaHTa)KEHHS OPraHi3My COJIIMU Ba)KKUX
METaJIB y pI3HHX KOMOIHAIISX TPU3BOIUTH 110 3MiH niadi3y i emidizapHOi MIIACTUHKYU POCTY IOBI'UX KiICTOK
ckenera. CTyniHb Ta BUPKEHICTh ITUX MTEPETBOPEHB 3aJICKHUTh K BiJl JO3W pajaiallii Tak i BiJl BUIY COJICH.

3actocyBanns "EpbGicony" m03BOJISIE ICTOTHO 3MEHIIUTH HETATUBHHUM BIUIMB KOMOiHOBaHOi il
HU3bKHX J103 pajianii Ta cojeil Ba)KKUX MeTalliB. Pe3ynbTaTu JOCHIKEHHS BIPOBA/KEH] Y HaBUYAJIbHUM
nporiec Kadenp HoOpMaIbHOI AHATOMIT JIFOTUHU MEIUYHUX BY3iB.

Kito4oBi croBa: TOBT1 KICTKH CKeJeTa, 10HI3yroua pajiallis, coi BaKKuX MeTaiis, "Epbicon".



AHHOTAIUA

Moropenos M.B. Poct, cTpoenue u ¢popmoodpazoBaHne KOCTeH cKejleTa Mo BJANsIHUEM 00 111ero
00/1y4eHHs M COJIeH TSAKeJbIX METANJI0B (AHATOMO-IKCIIEPMMEHTAJIbHOE HCCIeloBanne) - Pykonuce.

Juccepranys Ha COMCKAaHHWE HAY4YHOM CTENEHM KaHIUAaTa MEIULUHCKUX HAyK IO CHElUaIbHOCTU
14.03.01 - HopmasbHast aHaToMmus. - KpbIMCKMII TroCyJapCTBEHHBIH MEIUWUMHCKUI YHHBEPCUTET WM.
C.N.I'eopruesckoro. - Cumdeporons, 2004.

JluccepTanus MOCBAIlEHA BOIPOCaM ONpeeeHnss 0COOEHHOCTEH pOCTa, CTPOCHUS U XUMHUYECKOTO
COCTaBa JIIMHHBIX KOCTEH KPBIC B YCIOBUAX KOMOMHUPOBAHHOTO BO3/CHCTBHSI HOHU3UPYIOILEH paTuaiui,
CoJiell TSKENbIX METAJIOB M IOUCKY MyTel HX KOpPpEeKIHH. OKCHEePUMEHTAJIbHbIE HCCIIEAOBAHUS
npoBeneHbl Ha 372 OenbiX 0eCmopogHBIX Kpbicax - camiax ¢ maccoi Tena 150-200 r. ITomombiTHBIC
’KHUBOTHBIE OBLIIM pa3/elieHbl HAa 5 CepHH:

I cepus - kommekcHoe BiIusiHuE ob61iero oomydenus B 1o3e 0,1 Ha ycranoBke "Rocus" ¢ sHeprueit
KBaHTOB - 1,25 M»B, MomHocTh 10361 - 60 P/MuH (exxeqHeBHOE 00/1y4eHN e )KUBOTHBIX Ha IPOTSHKEHUU 4-X
HEJeTb) U COJIeH TSDKENbIX METANJIOB B KOHIIGHTpAIUH, ONpeaensieMoil B MUThEBOM Boje SIMMIOIBCKOTO,
Cepenuno - bynckoro u loctkuackoro paitoHoB Cymckoii obmactu; I cepust - MecsaHoe oOiydeHue
*KUBOTHBIX B f03e 0,2 I'p m 3arpaBka comsimu Smmnonsckoro, Cepenuno - byackoro u IloctkuHcKoro
paitonoB; III cepust - mecsiunoe oOnydeHue >KUBOTHBIX B go3e 0,2 I'p m 3aTpaBKa COJSIMH TSDKEIBIX
METaJuIOB B COOTBETCTBMM perumoHam. IV cepust - xoppekuus MophOoPyHKIHMOHANBHBIX HW3MEHEHHH
JUIMHHBIX KocTeil KpbIc nipenapaTtoM "Epbucon”. V cepus - KOHTpOJIbHBIE )KUBOTHEIE, Pa3/ielieHHbIC HA 5
rpynm (1, 7, 14,21 u 28 cytok); CTpyKTypHO-METabOINYECKYIO XapaKTEepUCTUKY KOCTHOM TKaHU U3ydaiu
C TIOMOLIbI0  OCTEOMETPHM, CBETOBOM  MHUKPOCKONMMM €  METoJaMu  MoppoMeTpuu U
XMMHKO-aHAJIMTUYECKOTO aHAJIN3a.

IIpn m3yyeHum pocta U CTPOEHUS KOCTEH KPBIC HAMHU YCTaHOBJICHO 3aMEUICHHE IPOJOJIBHOIO U
MONEPEYHOr0 poOCTa KOCTEHM, KOTOPOE CONPOBOXKIAETCA YrHETEHUEM pocTa U JECTPYKLHMEeH HX
snuduzapHoro xpsma. B nuaduze ormevaercs 3aMeasieHre MPOLECCOB PEMOJIETUPOBAHHUS KOMIIAKTHOTO
BellecTBa U oOpazoBaHue mosiocTed pe3opouuu. [Ipoucxoaut mporpeccupyromas AeMHHEpPAIU3aLUs
KOCTEH 3a CUET YMEHbILIEHUS COAEP)KaHUS B HUX KaJIbIUS C YBEIUYEHUEM I'MAPOPHIBHOCTH U KOJIMYECTBA
KaJisl ¥ HaTpUs, a TAKK€ METAJJIOB, COJIM KOTOPBIX B M30BITOYHOM KOJIMYECTBE MOCTYIMAU B OPTaHU3M
JKUBOTHBIX.

Bgenenue "EpbOucona" yBenuuuBaeT MUHEPAJIbHYIO HACBIIIEHHOCTh KOCTHOM TKaHHU U CIIOCOOCTBYET
CYIIECTBEHHOMY YJIYYIIIEHUIO CTPYKTYPHBIX [10Ka3aTeJIell KOCTHOM CHCTEMBI.

KitoueBsie ciioBa: JIMHHBIE KOCTU CKEJIETa, HOHU3UPYIOILAs pagualysi, COIM TSKENIbIX METAJIOB,

"EpOucon".



SUMMARY

Pogorelov M. V. -The growth, structure and shape-formation of the skeleton bones under the influence
of total irradiation and heavy metal salts (anatomical experimental research). - Manuscript.

Dissertation on gaining of the scientific degree of the candidate of medical sciences after speciality
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Dissertation is devoted to the study of characteristics of peculiarities of the growth, structure and
shape-formation of rats bone under the conditions of combined action of ionizing radiation and heavy
metals salts and searches for the ways of their correction. Structural-metabolic description of the bone has
been studied by means optometric, light microscopy with methods of morphometria; ultramicroscopic and
chemical-analytical analysis. It is ascertained that under conditions of ionizing radiation in doses of 0,1Gr,
0,2Gr and 0,3Gr and loading by the organism by heavy metal salts in the different combinations causes
changes in diaphysis and epiphesis. The changes are depend on the radiation dose and view of heavy metal
salts.

The "Erbisol" can redual the negative influence of the growth, structure and shape-formation of rat's
done under the conditions of combined action of ionizing radiation and heavy metals salts. Research results
are inculcated into the educational process of the Human Normal Anatomy Chair at Medical Institutions of
Higher Education.

Keywords: long bone of the skeleton, ionizing radiation, heavy metals salts, "Erbisol".



