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Po6ota € ¢dparmedHtom  HAOP  «BuBumtn
pemMoentoBaHHs KiCTKOBOI TKaHMHWU Tin xpebuis Ta
CTPYKTYPHY OpraHisatiito MixxxpebLeBumx ANCKIB B yMOBaXx
OCTEOrNnopo3y, OOTAXEHOro A€l HECNPUATINBUMX
€KOJIOMYHNX YMHHUKIB», 2014-2016 pp., LUd 2014.1.
HAMHY, Ne nepxaBHoi peecTtpauii 0114U003015.

Bctyn. CBuHeUb € Hanbinbll pPO3MNOBCIOAXEHUM
BAXXKVIM METAIOM, LU0 BMJIMBAE HA 300POB’s1 HACENEHHS
Ykpainn. Y 2015 poui YkpaiHa yBinwna B 4eCATKY KpaiH
3 HanbinbL 3abpyaHEHMM MOBITPSIM Yy CBIiTi, OAHUM i3
3abpyaHukiB € cBuHeub [5]. Mpo wkiginBMin BNAMB
CBUVHLIO Ha 3L40pPOB’S JIIOAUHU BiAOMO OOCUTbH OABHO,
asle Ha TenepiwHii yac nocTtae npobrema BrINBY
HEBENMKNX KOHLEHTPAL,A CBUHLO HA OpraHiam, 30Kpe-
Ma Moro aisi Ha doHi ocTeonopoay [6,8].

CBMHELb HaKOMUYYETbCA B  KICTKOBIA  TKaHWHI
NPOTArOM BCbOr0O XMUTTS Ta BMBIJIbHAETLCS Y KPOB Mig,
Yyac npouecy pe3opobuii kictkn. Ha doHi ocTeonoposy
aKTUBHICTb MpoLecy pe3opbLii MOoxe nocunioBaTucs,
WO Mpu3BOOUTb OO0 MOX/IMBOCTI BrMJIMBY CBUHLIO
Ha KiCTKOBY TKaHWHYy He Tinbku ©6e3nocepenHbo
nepebyBaioun B ii CTPYKTYpi, ane i Ha Me3eHxiMasibHi
KNITUHW, WO CNYryloTb nonepeaHnkaMmmn octeobnacTis,
KNMTUH, 9Ki GOPMYIOTb KICTKOBY TKaHUHY. TakUM YMHOM,
BUBYEHHS [ji CBUHLLIO HA KiICTKOBY TK@HUHY Tin XxpebL,iB €
aKTyasnbHOIO.

MeTa pocnimkeHHs — BCTaHOBUTU OCOOMIMBOCTI
BMAVBY CBUHLIO Ha KNITUHW KiCTKOBOI TK@HWHW Tin
XpeObLiB NonepekoBoro Biaainy xpedTa wypiB HA GOHi
0OCTEeonopoay.

OG’eKT i MeToau AOCNiAKEHHS

MopenioBaHHa BMAMBY CBUHLID. B ekcnepumeHTi
BMBYEHO BMAMB CBUHLIO Ha OpraHiam LWypis 3
MOOENbOBaHMM  OCTEONOpPO30M, WO  BignoBigae
Oi1 UbOro enemMeHTa Ha JoAen, sKi NpoXmBaloTb B
ypbaHi3oBaHOMY CepefoBuLLi Ha OCHOBi Mogeni
po3pobneHoi J. J. Carmouche 3 cniBaBTopamu [7].
JocnipxeHHa BukoHaHO Ha 40 6invMx nabopaTtopHUX
wypax. Y wypiB BikoMm 6 MiC. MOAeNoBanmM 0CTeONOP03
LUASIXOM NpOBeAeHHs oBapioekTomii [9]. Yepes 4 wmic.
nicns NpoBeAEeHHS 0OBAPiOEKTOMIi TBAPUH PO3AINUAN Ha
OBi rpynu: Wwypy JocnigHoi rpynm npotarom 10 TUXHIB
OTPUMYBaAN PO34MH aLleTaTy CBUHLO (230 Mr CBUHLLIO
Ha 11 AMCTUNBLOBAHOT BOAM) AK MUTHY BOAY, 8 KOHTPOJIb-
HOI — AMCTUNBLOBaHy Boay. LLlypis Bikom 12,5 mic. nicns
3aKiHYEHHS eKCNEPUMEHTY 3 BM/IMBY CBUHLIO BUBOOM-
N 3 OOCHIMKEHHS Wnaxom gekanitauii nig, epipHum
Hapko30oM. [l mMpoBeOeHHs NogasnblunX OOCNIOKEHb
BUAINANM (parmMeHTV nonepekoBoro Bianiny xpebra
L-L, BviKoHaHHA ekCcnepuMeHTanbHOro AOCHIAKEH-
HS1 3aTBEPKEHO KOMITETOM 3 BioeTukn Y «lHCTUTYTY
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natosnorii xpebTa Ta cyrnobis im. npod. M. |. CuteHka
HAMH Ykpainn» (npotokon Ne 127 Big 24.02.2014 p.)
3rigHo 3 EBPONENCHKNMK 3aKOHOAABYMMIN HOPMaMK Ta
3akoHOM YkpaiHu [1,2].

FicTtonoriyHni anania. Buainexi parmeHTn xpebra
wypiB ¢ikcysann B 10% dopmanini, gekanbLmHyBanu
B 10% MypalwwuHin KMCNOTi, 3HEBOAHIOBANN B Cepii
cnupTiB i xnopodopmi, NpocoyyBanu, 3anvMBannm B
napadiH i BurotoBnsnu 3pisu. apbysanu 3pi3u
reMatokcuniHom Ta eo3mnHom [3]. Mig yac mopdpome-
TPUYHOIrO aHani3y KOMMNaKTHOI Ta rybyacToi KicTKOBOIO
TK@HVHW Tin XPeOLi,iB BUMIPIOBAsM LLISIbHICTb OCTEOLUTIB
Ta BIOHOCHY KiNIbKICTb OCTEOUUTIB 3 PO3LUMPEHMMU
nakyHamu. BumiptoBaHHs npoBogunm Ha 3 3pisax B
5 nonsax 3opy 3i 36inbweHHam 200 nig, MiKpOcKonom
Olympus BX-63.

Ona €N1EKTPOHHO-MIKPOCKOMIYHOro aHanisy
dparmenTn (1 Mm®) Tin xpebuis npedikcyBanu B 5%
dikcaTopi KapHoBCbkOro, aekanbuuHyBanu B 3,7%
po3uuHi TpunoHy b, popatkoBo ¢ikcyBanu B 1%
pOo34uMHi YoTupmokucy ocmito (OsO4), 3HeBoaHIOBaNU
B PO34YMHAX €TUI0BOro CrMpPTy 3POCTaK40i MiLHOCTI
i B aLETOHIi, 3aKk/oyanu y CyMmill ernokCUAHWX CMOJ
ernoHa Ta apangita. YnbTpaTtoHKi 3pi3n KOHTpacTyBanu
UMTPaTOM CBUHLIO | ypaHinauetatom 3a MeToaoM
E. PenHonbpca Ta aHaniayBanm B TPaAHCMICIMIHOMY
enekTpoHHoMmy Mikpockoni EMB-1006P [4].

CTaTUCTMYHMI aHani3 OTPMMAHUX AaHUX BUKOHAHUIA
3 BUKOPUCTaHHAM nporpam «IBM SPSS Statistics 20» i
«Microsoft Office Excel 2003». nsa KOXHOro 3 nokas-
HUKIB Yy OOCHioKyBaHUX rpynax BM3Hayannm CepepHio
apndmeTnyHy BenmduHm (M) i nomMunky cepenHboro
(m). Anga NOpiBHAHHA CepeHix 3Ha4YeHb BMKOPUCTOBY-
Banu t-kputepit CtblogeHTa. Mpu UpOMY pPO3paxoBy-
BanM OOCArHYTUIA piBeHb 3HavywocTi (P), KpUTUYHUM
BBaXxanu noro 3HavyeHHsi 0,05.

PeaynbraTn pocnigXeHb Ta X OOroBOpPEHHS.
EnekTpOHHO-MiKpOCKOMivYHMN aHania ryéuyacToi
KICTKOBOI TKAHWHW KOHTPOJIbHOI rpyny TBapmH NOKa3as,
L0 Ha NoBepxHi Tpabekyn 3ycTpidanncs octeobnacTu,
ane BeNVKI OiNAHKM Ha iX NoBepxHi 6ynn 6e3 KNiTuH
abo BKpWUTI HeakTMBHMMUW ocTeobnactamu, WO Manuv
cnnoweHy dopmy Ta okpyrne eyxpomHe sgpo. Oc-
TeobnacTu Mmanm BUOOBXeEHY GOpPMy Ta reTEPOXPOMHE
A0p0 3 4iTKO KOHTYPOBaHO0 4BOLLAPOBOI0 MEMOPAHOIO.
B umtonnasmi Takux KNTUH BUSBASAN TPAHYASPHY
eHgonnasmMaTtuyHy citky (rEMC) 3 Bennkow KinbkicTio
LMCTEPH, Oeski 3 HUX Oynn po3LIVpeHi Ta 3anoBHEHI
npoayktamu 6iocuHTedy (puc. 1 a). rEMC zanmana
BEJSIVKY YaCTUHY MOLLj UMTONNa3Mu, WO CBiAYNTb NPO
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Puc. 1. Octeo6nacTu LwypiB KOHTPONbHOI (a) Ta AochigHOT (6) rpyn Ha NoBepXxHi KicTkOBUX Tpabekyn. 36. 6000.
KoHTpacTtyBaHHga 3a PeiiHOonbacom.

aKTUBHUI BiocMHTE3 ocTeobnactaMmn BiNkiB KicTKOBOI
TKaQHUHW.

Ha pingaHkax, B uyuTomnnasami Takux KJiTUHax
po3TalloByBanucs 06e3CTPYKTYpHi 30HU. [lo6nmsy
6e3CTPYKTYPHUX 30H TpannsAnCb BTOPWHHI

Ni3ocoMU, BCepeauviHi SKnxX Bu3HavYanuca pparmMeHTu
HenepeTpaBneHNX OpraHen KNitnHu. Lle moxe ceigunTtun
NMPO OYMLLEHHSI HUMU LMTONAA3MK Bifl, MOLUKOXKEHNX
KOMMOHEHTIB, TaKOX Ha Le BKadyBana HasiBHICTb Yy
OEeAKUX KNITUH NOOAVMHOKUX 3aNULLKOBUX TiNneup, 9Ki €
pe3ynbLTaTOM HenepeTpaBieHnX Ni30COMOIO NMPOAYKTIB
ab0 MOLWKOAXEHUX KOMMOHEHTIB KNiTMHWU. TakoX B
ocTeobnacTax BUSABNSAIM BENNKY KiNlbKiCTb MITOXOHAPI,
nesiki 3 akmx 6ynm Habyxni.

OcTeoknacTn Ha MOBEepxHi Tpabekyn Tpanasancs
3pigka, Mannm 3-5 reTepoxpoMHUX s4ep Ta Benuky

KiNbKICTb  Bakyosnie. 3ycTpidanuca nonepeaHukn
OCTEOKNacTIB, ki Manu 2-3 aapa Ta He 6y npuKpinneHi
[0 NoBepxHi Tpabekys, a po3TalloByBanncs nobanay.

OcTeouunT pO3TalLOBYBANNCS B JIaKyHAX, LLO Manu
KOHTYpW, Ha AinsiHkax 3yb4acTi, WO MoXe BkalyBaTu
Ha Mpouec ocTeouuTapHoro ocrteoni3ucy. Ocrteoum-
T Mann BENVKE FETEPOXPOMHE S4p0, uMTonnasmy 3
HEBENNKOIO KiNbKICTIO opraHen (nooavHoki npodini
rErncC, mitoxoHapii Ta Bakyoni). Tpanasanancs octeounTn
3 MITOXOHAPIAMN 3i 3PYNMHOBAHUMU KPUCTaMW.

AHani3 KOMNAKTHOI KiCTKOBOI TKAHVMHU KOHTPOJbHOI
rpynu nokasas HasfBHICTb OCTEOLMTIB PO3TALLOBAHUX Y
pi3HVX 3a dopMamu nakyHax (puc. 2 a). Y 0eaKux KNiTuH
KOHTYpW NakyH 6ynu 3ybyacTi. Y umronnasmi 3ycrpiva-
NnCS BENKKI 3a pO3MipamMm MiTOXOHAPIT, iIHOA 3i 3pyNHO-
BaHUMUW KPUCTaMU Ta HEYITKMMW KOHTYpaMy MemMOpaH.

Puc. 2. OcTteouuTu LLypiB KOHTPOJILHOI () Ta AocnigHoi (6) rpyn Ha NoBepXxHi KicTKOBUX Tpabekyn. KomnakTHa KicTkoBa
TKaHUHa.
36.: a) 10000; 6) 8000. KoHTpacTyBaHHg 3a PeitHonbacom.
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Takox 3yCcTpivyanncs BTOPUHHI
nisocomu. B nepeBaxHin
OiNbLLIOCTI KMNTUH Y UMTOMA3MI

Tabnuua.

LLinbHiCTb OCTEOUUTIB KiCTKOBOI TKAHWUHM TiN XpeouiB Lwypis

KoHTponbHa rpyna AocnipgHarpyna

nepesaxanmu MiKpOTPYBOUKM

Ta MikpodinameHTn, Wwo Moxe

cBigunTN npo 3HUXKXEHHS NapameTpu
dYHKLiOHaNbHOI AKTUBHOCTI

ocTeouuTis. MaTpukc | Fy6uacTta kicTkoBa TKaHUHa

MaB ogHopigHy ©6ynoBy 3
pO3TalLlOBaHVMWN MOOANHOKUMM

LLinbHIiCTb OCTEOUMTIB (Y MM2)

1235,32 + 47,37 1026,57 + 49,62

KaHasbusimMun BiOPOCTKIB

OCTEOUMUTIB. PoswunpeHi nakyHn (%)

16,73+ 1,03 20,50+ 2,32

Mig yac aHanidy rybéyacToi
KICTKOBOI TKaHMHW Yy AO0CAIAHIN

KomnakTHa KicTKOBa TKaHUHa

rpyni TBapuH Tpannsaaucs
MnooaMHOKI ocTeobnactu, Lo

LLinbHIiCTb OCTEOLMTIB (Y MM2)

1169,01 £ 50,75 928,11 £70,66*

Manu BUOOBXEHY GOpMy Ta | PoswwupeHi nakyHu (%)

16,53 £ 2,66 32,89+ 4,72*

pPO3MilLlyBaICA  Ha MOBEPXHi
KICTKOBMX Tpabekyn. Taxi
KNITUHX Manu B uuTOoMnnasmi
BEJIMKY KiNbKICTb PIiSHUX 32 pOo3MipaMn PO3LLUNPEHNX
umctepH rEMC 3 4iTko KOHTYpOBaHMMU prbocomMamu
Ha noBepxHi. OgHak, KNiTMHHA MembpaHa UuX KiTUH
He mMasna 4YiTKMX KOHTYpIiB, a Ha AinsHkax Gyna 30BCiM
BiACYTHS, O BKadye Ha 3armbesnib octeobnacTis (puc.
10).

Kpim TOro, B umMronnasmi 3yctpiyanucst 36inbLueHi
y pO3Mipax MIiTOXOHAPIi 3i 3pyNHOBAHUMU KPUCTAMMU.
Takox crnocTepiranm BEeNuKY KiNbKiCTb PISHUX 3a
po3MipaMmn eNeKTPOHHO-LLINIbHUX BTOPUHHUX JTI30COM.
[eski 3 octeobnactiB Manu 3pynMHOBaHyY niasMaTuyHy
MeMbOpaHy, y Takux KNiTUH CnocTepirann BUPaXeHUn
HabpsiKk MITOXOHAPIA Ta NooAamMHOKi kaHanbui rEMC.
Takox 3ycTpiyanmcsa octeodbnactn 3 LUMTOMIasMolo, B
AKili nepeBaxann MiKpoTpyboukn Ta MikpodinameHTn
nopsia 3 MOOAMHOKMMW HEBEUKUMWU BTOPUHHUMU
nidocomMamu, WO He XapakTepHO AAs UMTOMIasmu
Takoi GYHKLIOHaNIbHO-aKTUBHOI KNITUHW Ik OCTeobnacT.
dapa octeobnacTiB Manu 3pynHOBAHYy Ha AiNsgHKax
[BOKOHTYpPHY MeMbpaHy. CnocTepiranvcs octeobnacTtu
3 03HaKaMu HeEKPO3y abo AeCTPYKTYPOBaHi KNiTUHU.

OcTeoknact 3a CTPYKTYPHOKO OpraHi3auieo He
BiAPI3HANMCSA Bif, KNITUH KOHTPOJIbHOI rpynn TBApUH.

OcTeouunTn B ryb4yacTil KICTKOBIN TKAHWHI AOCNIAHOT
rpynMTBapUHMaNMreTepPOXpPOMHiSApa, pO3MiLLyBanmcs
y nakyHax 3 3ybyactumu kpasmu. Lintonnasma takmx
KNiTMH OGyna npenctaBfieHa B NepeBaHil BGinbLIOCTi
MiKpOTpyboUKamMu Ta MikpodinameHTamu, WO CBIOYNTb
MPO HU3bKY PYHKLIOHANIbHY aKTUBHICTb KNITUHU. TakoX
TpanaaBCcsa OeTPUT B laKyHax.

Y KOMMakTHIW  KICTKOBI  TKaHWHI  OOCHIOHNX
LLYpiB OCTEOUUTU 3 FeTEPOXPOMHUMU sapamu Oynu
pO3TallOBaHi B lakyHax 3 KOHTypamMu, LLIO HaragyBanu
rOJIKW, HACTINbKM BOHW 3a3Hanu Aji pe3opbuii (puc. 2
6). Kpim TOro 3ycTpidanncs nakyHu 3Ha4HO PO3LLMPEHI
3a po3Mipamu BIAHOCHO PO3MipiB OCTEOLMTIB, LLLO MOXE
OyT1 PEe3ynbLTaTOMakTUBHOIO MPOLLECY OCTEOLIMTAPHOIO
octeonisucy. Lntonnasma octeouutie Oyna 6igHotO
Ha opraHenn Ta Yy OINbLWOCTI KAITUH nepeBaxanu
KOMMOHEHTM  UWTOCKEeNeTy, iHo4i  3ycTpivyanucs
BENVKI BTOPWHHI Ni3ocoMu. Tpannanuca nakyHu 3
rofIKONOAIGHUMIN  KOHTYpaMu, aKi MICTUAM  OeTpuT.
Kpim TOro, y MaTpuKci KOMMakTHOI KiCTKM 3yCcTpidanmcs

*MpumiTtka. P < 0,05; NOPiBHSAHHSA 3 KOHTPOJIHOIO FPYMOIO.

BEJIMKI 3a PO3MipaMun MOPOXHUHN 3 BE3CTPYKTYPHUMU
KOMMOHEHTaMK, WO HaragyBanun JOeTpuT Ta Manun
KOHTYPW CXOXi Ha KOHTYPW JlakyH OCTEeOUMUTIB, WO
3a3Hanun Aji 0CTeounTapHOro octeonisucy. Lle moxe
OyTK pe3ynbTaToM Pe3opOUiiHOI Ojii ocTeoknacTiB, Lo
€ peakuielo Ha 3armbenb ocTeoumTiB. MaTpukc MaB
HeoaHopIAHY 6yO0BY, HacTO TPANIAINCS eNeKTPOHHO-
LLiNbHI OiNAHKN.

BUMIpIOBaHHA LWiNbLHOCTI OCTEoOuUTIB Yy rybyacTin
KICTKOBI TKaHWHI LWypiB nNicng Aji CBUHLIO BUABWUIO
3HMXEHHS LbOro nokasHuka Ha 16,9%, a y Kom-
MakTHI KICTKOBIN TkaHuHi — Ha 20,6% nopiBHAHO 3
KOHTPOJIbHOW rpynot  (Tabn.). AHania BigHOCHOI
KiNIbKOCTi PO3LUMPEHUX TAKYH OCTEOLUMTIB Y KOMNAKTHIN
KICTKOBIM TKaHWHI NokKa3aB MiABULLEHHS iX YNCENbHOCTI
B 1,98 pa3u NoOpiBHSAHO 3 KOHTPONIEM, TOA| SIK Y ry6yacTii
KICTL Pi3HULLi HE BUSIBNIEHO.

FicTonoriyHnin aHanis NiaTBepAvB HEraTUBHI 3MiHN,
wo BinOyBalOTbCA B KJITUHAX KiCTKOBOI TKaAHWHW Tin
xpeobuiB nicns aii cBUHLI0 Ha GOHI ocTeonopoasy. A came,
nerpagauis MmembOpaHHUX opraHesi octeobnacTis, LWO
npu3BOAUTbL A0 3arnbeni KNiTUH y rybyacTiil KiCTKOBIl
TKaHWHI, PO3LUMPEHHS NakKyH OCTEOUMTIB B KOMMAKTHIM
KICTKOBI TKaHWHI, BHACNIAOK OCTEONITUYHOI aKTUBHOC-
Ti UMX KNITUH. Takox BiaMiYeHo 3arnbenb OCTeoOUMTIB Y
KOMMAaKTHilA Ta ryb4yacTiii KiCTKOBIN TKaHWHI, LLLO BUKN-
Ka€ NOpPYLUEHHS LiNICHOCTI KICTKOBOIrO MaTPUKCY.

BucHoBKu

1) Y KOMNaKTHI# KiCTKOBI TKaHWHI Tin XpeObuiB LypiB
nicnsa Aji cBMHUIO Ha OHI OCTEONOPO3Y BUSIBAIEHO
3HMXXEHHS WiNbHOCTI ocTeounTiB Ha 20,6% Ta nigsu-
LLEHHS BiAHOCHOI KiNIbKOCTi pO3LMPEeHnX nakyH B 1,98
pasu BHACNiAOK PyrHYBaHHA MeMOpPaHHUX OpraHen Ta
HEKPO3Y KJITUH, @ TAKOX OCTEOLMTAPHOIO OCTEONI3NCY.

2) BcTtaHoBfEHO, WO Ais CBMHUIO Ha rybyacTty
KICTKOBY TKaHWHY Tin XpeOuis LWypiB BUKINKAE
[OCTOBIPHE 3HUXEHHS LWiNbHOCTI ocTeoumTiB Ha 16,9%
BHACNIOOK gaerpagauii  MmemMOpaHHUX opraHen, Ta
3arnbenb octeobnacTiB y cTaHi Pi3HOT PyHKLOHAaNBHOI
aKTUBHOCTI.

3) OcTeounTn KOMMAKTHOI KiCTKOBOI TKAQHWHM TiN
XpebuiB ulypiB Oinbll YyTAMBI A0 Aii CBMHLIO, HiX Yy
rybyacTili KiCTKOBIlA TKAHUHI.
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MepcnekTuemn nopanbLUNX AOCHIAXKEeHb.  MiXXpebueBMX OUCKIB LLYPIB NiCNS BMIMBY CBUHLLIO Ha
MnaHyeTbCa BUKOHAHHA  NONAApu3auiiHo-onTuiHux  POHI ocTeonoposy.
OOCNioXeHb  KICTKOBOi  TKAHWHW  TiN XpeobuiB i
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BMJIUB CBUHLIIO HA KJTITUHU KICTKOBOI TKAHUHU TIJ1 XPEBLLIB LLLYPIB HA ®OHI OCTEONOPO3Y

ManbueBaB. €.

Pesiome. B ekcneprmeHTanbHOMY OOCHIAXKEHHI BMBYEHO BMAMB CBUHLIO Ha KNITMHM KOMMAKTHOI i rybyacToi
KiCTKOBOT TKaHUHW TiN XxpebuiB LLypiB Ha GOHi 0CTEONOPO3y 3 BUKOPUCTAHHAM METOZLIB CBIT/IOBOI Ta €1eKTPOHHOI
Mikpockonii. BUsiBNeHo, Lo B KOMMNAKTHI KICTKOBIN TKAHWHI BMNJIMB CBUHLIKD NPU3BOANUTb A0 3HUXKEHHS LWiNIbHOCTI
ocTeoumTiB Ha 20,6% i NigBULLEHHS KiNbKOCTi po3LuMpeHnx nakyH B 1,98 pasu, BHacnifok pymHyBaHHS MeMOPaHHNX
opraHen i Hekpo3y KNiTUH, a TaKOX OCTEOLMTAPHOro 0CcTeonNida. BcTaHOBNEHO, O B ry0yacTilh KiCTKOBI TKaHWHI
LLYPIiB CBUHEL BUKIIMKAE 3HWXEHHS LLUiINMbHOCTI ocTeoumnTiB Ha 16,9%, B peaynbrati aerpagadii MemOpaHHUX
opranen, i 3armbenb 0cTe061acTiB B CTaHi Pi3HOT QYHKLLIOHANTbHOT aKTUBHOCTI.

Kniouosi cnosa: myp, cBHHEIb, KiICTKOBA TKAHWHA, XPEOET, OCTECOIHT, OCTCOONIACT.
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BO3AENCTBUE CBUHUA HA KJIETKM KOCTHOW TKAHU TEN MO3BOHKOB KPbIC HA ®OHE
OCTEOINOPO3A

ManbueBa B. E.

Pesiome. B akcneprMeHTasibHOM MCCIeA0BaHMM N3Y4EeHO BIUSIHME CBUHLA Ha KNETKU KOMMaKTHOM 1 ryGyaTomn
KOCTHOW TKaHW Ten NO3BOHKOB KPbIC HA POHE OCTEONOPO3a C UCM0Ib30BAHNEM METOA0B CBETOBOM N 3N1EKTPOHHOM
MuKpockonun. OBHapy>XeHO, Y4TO B KOMMAKTHOW KOCTHOM TKaHW BO3LOENCTBME CBMHLA MPUBOAUT K CHUXKEHUIO
NNoTHOCTK ocTeoumToB Ha 20,6% 1 NOBLILLEHMIO OTHOCUTENBHOMO KOMMYECTBA PaCLUMPEHHBIX nakyH B 1,98 pasa,
BCNEACTBME pa3pyLleHns MEMOPaHHbIX OPraHe 1 Hekpo3a KJIETOK, a Takke OCTEeOLMTapHOro octeonnsa. Ycra-
HOBJIEHO, YTO B ry04aTOW KOCTHOW TKaHW KPbIC CBUHEL, BbI3bIBAET CHUXXEHWE MIOTHOCTM ocTeoumToB Ha 16,9%, B
peaynbraTe gerpagaumm MeMopaHHbIX OpraHesn, 1 rmbenbs ocTeo61acToB B COCTOSHNN Pa3INYHON OYHKLUMOHANTBbHOM
aKTUBHOCTMW.

KnioueBble cnoBa: Kpbica, CBUHEL,, KOCTHas TKaHb, MO3BOHOYHMK, OCTEOLUUT, OCTEOONACT.
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THE EFFECT OF LEAD ON BONE CELLS OF VERTEBRAE IN RATS WITH OSTEOPOROSIS

Maltseva V. E.

Abstract. Lead is the most widely distributed heavy metal which has effects of the health of the population of
Ukraine. At present there is a problem of influence of low concentrations of lead on the human organism, particularly
at osteoporosis.

The aim of the study was to determine the features of lead exposure on the cells of the bone tissue of the verte-
bral bodies of the lumbar spine of rats with osteoporosis.

Object and methods. The study was performed on 40 white laboratory rats. In the experiment was investigated
the lead exposure in rats, which corresponding to effect of this element on the people living in the urban environ-
ment. The modeling of osteoporosis was performed by ovariectomy. After 4 months rats were divided into 2 groups:
the experimental group received lead acetate solution (230 ppm in distilled water) with drinking water, and the con-
trol group — distilled water for 10 weeks. Rats aged 12.5 months were removed from the experiment by decapitation
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and fragments of lumbar spine LI-LIV were analyzed by light and electron transmission microscopy. The statistic
method: unpaired Student’s t-test.

Results. In the cancellous bone in the experimental group were found isolated osteoblasts that had elongated
form and were located on the trabecular surface. Many cisternae of rough endoplasmic reticulum were found in cy-
toplasm of such cells. Cisternae had of different sizes and were extended. However, the plasma membrane of these
cells didn’t have clear contours, and at the sites it was completely absent, that indicating the death of osteoblasts.
Also in the cytoplasm met increased in size mitochondria with damaged cristae. It was observed a large number of
different-sized electron-dense secondary lysosomes. Some of osteoblasts had the damage of plasma membrane.
Also were found of osteoblasts with cytoplasm where microtubules and microfilaments were dominated. The struc-
tural organization of osteoclasts did not differ from the cells of the control group. Osteocytes in cancellous bone
had heterochromatic nucleus and were located in the lacunae with jagged edges. The cytoplasm of these cells was
presented of microtubules and microfilaments.

In compact bone osteocytes of experimental rats had heterochromatic nuclei and were located in the lacunae
with contours, reminiscent of needles, so they are exposed to the resorption. Also was found significantly expanded
in size lacunae relative to the size of osteocytes, which may be the result of an active process osteocytic osteolysis.
The cytoplasm of osteocytes was poor in organelles and components of the cytoskeleton prevailed in most cells.
There were lacunae with needle edges that contained detritus.

After lead exposure the density of osteocytes in the cancellous bone of rats was decreased by 16.9%, in the
compact bone tissue — by 20.6% compared with the control group. Analysis of the relative number extended lacu-
nae of osteocytes in of compact bone showed increasing their numbers in 1.98 times compared to the control, while
in cancellous bone differences were not found.

Conclusion. The effect of lead in rats on the background of osteoporosis leads to degradation of membrane
organelles of osteoblasts, leading to cell death in the cancellous bone, to expansion of osteocytes lacunae in com-
pact bone, due to osteolytic activity of these cells. Also was observed loss of osteocytes in a compact and cancel-
lous bone that leads to damage of the integrity of the bone matrix.

Keywords: rat, lead, bone, spine, osteocyte, osteoblast.
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