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The purpose of this study was to investigate the role of expression of immunohistochemical markers — Ki67 and
inducible nitrogen oxide synthase in the structural components of the chorionic villi of human embryos derived from
sporadic, recurrent miscarriage of pregnancy, and to compare the results obtained from artificial abortions.

The group of sporadic miscarriage included 42 samples, a group of recurrent miscarriage included 33 samples

and control group — 35 samples.

Expression of Ki67 marker was observed only in the nuclei of the cytotrophoblast and syncytial sprouts in all of
the studied groups. A large number of proliferating cells of the cytotrophoblast was observed in the control group.
In the groups of sporadic and habitual negligence, there was no or very low expression of this marker.

After the use of antibodies to INOS, no activity of the synthase on the cell surface or in their cytoplasm was ob-
served in the control group. In two other groups, in most of the studied tissues — the picture was similar to control

group.

As a result of this study, the Ki67 expression activity was decreased in the cells of cytotrophoblast cells in spo-
radic and recurrent miscarriage of pregnancy, indicating a decrease in the processes of proliferation and differen-
tiation of the components of the hematoplacental barrier, which slows down its formation and can play a key role in

the development of miscarriage.
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MOP®OJ10rs1 MDKXPEBLLEEBOIO UCKA TA KICTKOBOI TKAHUHU
ANO®I3IB TU1 XPEBLIB B YMOBAX MOAEJIIOBAHHA OCTEOMNOPO3Y

AY «lHcTuTyT NnaTtonorii xpe6Ta Ta cyrno6ie im. npod. M. I. Cutenka HAMH YkpaiHun»
(m. XapkiB)

3B’a30k ny6nikauwii 3 nNAaHOBMMU HayKOBO-
pocnigHumu poGotamu. Ctatts € dparmMeHTom
OocniokeHb, WO npoBeneHo 3a Ttemoto HAP: «[o-
CNiANTY CMiNbHI NaHKN B MEXaHI3Mi NaToreHedy OCcTeo-
Nnopo3y, OCTE0apPTPO3y Ta OCTEOXOHOPO3Y XpebTa ans
0OrpyHTYBaHHSA NiaxoniB A0 NiaBuLLEHHS epeKTUBHOC-
Ti OjarHOCTUKKM, NpodiNnakTnkn Ta sikysaHHA». LLUndp
Temun LU®.2017.1.HAMHY, Ne pepxxaBHOi peecTpadlii
0117U001021.

BcTtyn. OcteoxoHapo3 xpebTa — ogHe 3 NOLUMPEHUX
XPOHIYHNX 3axBOPtOBaHb NioanHN. MixxpebLesi anckm
€ HeBi’EMHOI0 YacTuHOl XxpebTa, cnpusitoTb oro
PYX/IMBOCTI, @ TakoX BOHW MIATPUMYIOTb PiIBHOMIPHUIA
pO3noain HanNpyrn Ha AINSHKWU 3aMUKanbHUX NAACTUH.
B cknag, uiei cknagHoi CTPYKTYpU BXOANTb XPSILLOBI 3a-
MUKasbHiI NNAaCTUHKK, BOJIOKHUCTE KiNbLe Ta aparimnc-
Te 94p0, CTPYKTYPW, L0 HE MaloTb CyauH. XXUBNEHHS
ONCKIB NPOXOAUTb Yepesd CyAVHUN KiCTKOBOi TKaHMHU. Y
3B’A3KY 3 UMM, cepen, po3p0060K B LIbOMY HAMpsiMKy 00~
CNigXYIOTb 3MiHW SIKOCTi KiCTKOBOI TKaHUHW. B nitepa-
Typi NpeacTaBneHo AaHi Woao 3MiH MiHEPaANbHOI LWib-
HOCTI Tin xpebuis, apxiTekTypu Tin xpebuis Ta BNIMBY
LUMX 3MiH Ha CMpPSIMOBAHICTb AereHepaTuBHUX NPosiB B
Mixxxpebuesux anckax [13,17,18,19], mexaHiuHOi AkocC-
Ti Tin xpebLiB B kKopensii 3i CTaHOM MixXxpebLeBux amnc-
ki [19]. Cynepeunusi AaHi CTOCYOTbCS CTaHy Mixkxpeob-
LLEBOrO OMCKY B YMOBaXx Pi3HOI MiHEPANbHOI LLiNIbHOCTI.
€ nocnigXeHHs, LWo NnpoBeaeHo Ha 6IM3HIOKax, B SKOMY
npencTaBfieHO 3HavyLly acoujauiio MixX gereHepaLiieio
OMCKIB Ta NiABULLEHOIO MIHEPAJIBHOIO LLIIBHICTIO B NPO-
KCMMasnbHOMY BiAiNi CTErHOBOI KiCTKX Ta NONepeKkoBo-
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My Bigaini xpebTa [11]. 3a gaHUMK iHLWIKX AOCHIAHWKIB
B YMOBAX HU3bKOI MiHEPabHOI LLNbHOCTI MiXXXpebueBsi
ancku 36epiratoTb cBoto 6yaosy [12,20].

Binoma 3HauHa posib CybxoHAPanbHOI KICTKOBOI TKa-
HVHU Y PO3BUTKY OCTE0APTPO3Y, L0 MOB’A3aHO 3 eKC-
npecieto octeobnactamy npo3ananbHUX LMTOKMHIB Ta
pocToBMX HAKTOPIB, WO BMIMBAKTbL HA XOHOPOUMTY Ta
3aMUKaloTb LMK PO3BUTKY apTpogdy [3,7,9,14]. Axwo
Ui [aHi ekcTpanonoBaTty Ha npuierny 0o Mikxpeob-
LLEBOrO ANCKY KICTKOBY TK@HVHY, TO MOXJIMBO, ii pofib
TakOX Bax/MBa B PO3BUTKY B ANCKY AECTPYKTUBHUX NO-
pyweHb [10,15,20]. OgHak ricTonorivyHMX A0CNIOXKEHb,
040 3MiH Y MiXXXpebLeBOMY AMCKY, 3aNeXHO Bif, CTaHy
NPUNEernoi KicTKOBOI TKaHWHW, 30KpemMa KiCTKOBOI Tka-
HUHN ano@i3iB HE BUSABIEHO, X04a L CTPYKTYpWU Yyepes
3aMuKasbHi NIaCTUHKK NOB’a3aHi meTaboniamom [16].

MeTa pocnigxeHHa — B €KCNepuMEeHTi Ha TBa-
puHax OOCNAUTU 3MiHM B CTPYKTYPi MixXxpebLeBoro
OMCKY B KOpensuii 3 Npuierfiioln KiCTKOBOK TKaHMHOO
Tin xpebujiB Ha eTanax PoO3BUTKY OCTEONOpPO3Y, iHAYKO-
BaHOr0 OBApPIiOEKTOMIEIO.

006’ekT i meToamu pocnigXeHHa. O6’ekT Oochni-
IDKEHHs — KicTKoBa TkaHuHa anodisiB Tin xpebuiB Ta
MixXxpebueBnii Ouck.

EkcnepumeHTanibHe MOAEIOBAHHS OCTEONOPO3Y.
EkcnepumeHTanbHi gocnigxkeHHs Oyno npoBeneHo 3
OOTPVYIMaHHSA BMMOI FYMaHHOrO CTaBfieHHs A0 nigno-
CNigHWX TBapWH, pernaMmeHToBaHuUX 3aKOHOM YKpaiHu
«[1pO 3axMCT TBApPWH BiA XXOPCTOKOr0 MOBOAXEHHS»
(Ne 3447-1V Big 21.02.2006 p.) Ta EBPONENCHKOIO KOH-
BEHLLit0 MPO 3aXUCT XPEOETHMX TBAPVIH, Ki BUKOPUCTOBY-
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Ta6nuua 1.
OuiHka (6anun) mixkxxpebLeBoro gucka ta npuernoi KicTKu B yMOBax MoAeIloBaHHS
OCTEeonopo3y
KicTka, wo npunerna Banun . . Bann
: ) Mixxpeb6ueBuit auck .
00 MiXKXpeOueBoro gucka OLLiHKM OLLiHKM
) . Hopma: cnoicte @ibpo3aHe Kinbue, KNiTUHHUI
Hopma ppibHo netnsacTa rybyacTa KicTkoBa TKaHUHa 1 i~ ) 1
CUHLMUTI B AparnMcTomy sapi
[MoyaTkoBi 3MiHW KiCTKOBUX Tpabekyn 2 HepiBHOMIPHICTb KOHTYpPIB 2
MopyLeHHs GPOHTY OCTEOreHe3y 3 Hesenuki nokanbHi AinsHKM po3LLapyBaHHA 3
MaTpUKCy
PoswupeHHs MixTpabdekynsapHux npocTopis oo 1/3 4 PoswapyBaHHs matpukcy Ha 1/3 TepuTopii 4
Po3LwwurpeHHs MixTpabekynspHuX NnpocTopis Ao 2/3 5 PoslwapyBaHHs maTpukcy Ha 1/2 TepuTopii 5
HeBenuki TpilwuHM , po3LwapyBaHHs MaTPUKCy 6 3MEHLLEHHS BUCOTU MixXXXPebLeBOro amcka 6
CTOHLWEHHS KICTKOBUX Tpa6e_:_|<yn, MOPYLUEHHS BupaxeHi 4eCTPYKTUBHI 3MiHW, 3MEHLUEHHS
dopmyBaHHSA TpabekynspHOi CiTKK, MOOANHOKI 7 BUGOTH 7
He3B’A3aHi KicTKoBi Tpabekynu, TPILLMHN
CTOHLLEHHS KiCTKOBUX TpabekyJsl, MopyLUeHHs
dopMyBaHHs TpabekynapHOi CiTKM, NMOOAMHOKI 3
He3B’sA3aHi KiCTKOBI Tpabekynu, Mikponepenomu
KiCTKOBUX Tpabekyn
. . . Banu . . . Banu
KniTHW KicTKOBOI TKAHUHU ) KnitnHn mixxpebLeBux AnNCKiB .
OLLiHKM OLLiHKM
Hopma: piBHOMIipHa LWiNbHICTb KNITUH, BIiACYTHICTb 1 Hopma: piBHOMIpHa LWiNbHICTb KNITUH, BiA- 1
OECTPYKTUBHUX 3MiH CYTHICTb AECTPYKTUBHUX 3MiH
HeBenuiki ginsHkn 6e3 octeoumTiB 2 HeBenuki ginsaHku 6e3 kniTuH 2
JecTpyKLis NOOAVNHOKUX KNITUH 3 JecTpyKLuisg NOOONHOKUX KNITUH 3
Hun3bka WiNbHICTb KNITUH OiNsHKax 4 Hu3bka WinbHICTb KNITUH HA AinsHKax 4
Benuki ainaHku 6e3 knituH 5 Benuki ainaHkun 6e3 kKNitTuH 5
3arnbenb KNiTUH Ha 3HAYHUX TEPUTOPIAX 6 3arnbenb KNiTUH Ha 3HAYHUX TEPUTOPIAX 6

I0TbCS A1 AOCNIAHNX Ta IHLIMX HAayKoBKMX Linen (Ctpac-
Oypr, 18.03.1986 p.) [1,2]. MNMnaH ekcnepuMeHTaNbHUX
LOCNIAKEHb YXBA/IEHO NO3UTUBHUM pilleHHaM KomiteTy
3 6ioeTukum (npotokon Ne 155 Big, 29.06.2016 p.).

OcTeonopo3 moaenoBanu Ha Binnx nabopaTopHmUx
Lypax LASAXOM OBapiOeKkTOMii, fKy po3rmanalnTb K
«30/10TUN CTaHJApT» HOYKYBAaHHA €KCrepuMeHTaslb-
HOro ocrteonopody. Meton agetanbHO NpencTaBneHOo
B MOHorpadii [4]. TBapuH BMBOOMSIN 3 EKCNEPUMEHTY
yepead 1 Ta 3 Mic. nicna onepadii.

licTonoridHi gocnigxeHHs. Onsa rictTonoriyHoro Oo-
cnimxkeHHs y 10 wypiB BUAinanM mixxpebuesi aucku
3 npunermumu Tinamu xpebuis. Matepian ¢ikcyBanu
B 10% po3unHi dopmaniHy, NPoOBOAUIN MO ChNMpTam
3pocTato4oi MidHocTi (Big, 50 go 96°) Ta 3aknoya-
M B uenoignH [5]. 3pi3n BUroTOBASIM HA MIKPOTOMI
Reichert, dpapbyBanu remaTokCuiHOM Ta €03UHOM, a
TakoX NMMKPOPYKCMHOM 3a BaH [i30H. JocnigxeHHs ric-
TONOriYHUX 3Pi3iB NPOBOAWIIN Y CBITJIOBOMY MiKPOCKOMI
Olympus BX63 (Japan).

Bys nposeneHnn MopOOMETPUYHNUI aHani3 3a no-
KasHMKamu, Wo HaBedeHi B Tabnuui (Tabn. 1). Y tBa-
PWH Ha BiOMIHY Big, JIIOANHM, 30HA POCTY po3TalloBaHa
B Tini xpebus 11 BiggineHa Big MixxpebueBoro AUCKY
LIapOM KiCTKOBOI TKaHMHW, Yepesd Ky NMPOXOOUTb XUB-
JNIeHHs aucky. ToMy B AaHOMYy AOCHioKeHHi 06’ekToM
OyB NpoLLaPOK KICTKM Mi>XX 30HOIO POCTY Ta MixxxpebLie-
BUM OMCKOM.

BupaxoByBann cepepgHiin 6an ons NOpiBHAHHSA Oe-
CTPYKTUBHUX 3MiH B CUCTEMI KiCTKa — MixxpebueBunii

auvck. Yum Bue 0yB cymapHuii 6an, Tum GinbLu BUpa-
XEHI 3MiHM B AOCNIOXEHNX CTPYKTYpPax.

MeTton enekTpoHHOI MikpocKonii. Ansa ynsTpacTpyk-
TYPHOrO AOCHIOKEHHS BUAINANN dparMeHTn Mixxpeo-
uesoro amcky (= 1 mm® i 06pobnsinu 3a cTaHOAPTHUM
METOAOM eNeKTPOHHOI MiKpOoCKonii BigMOBIAHO 0 pe-
komeHpauin b. Yikni [6]: npedikcauia B 5% dikcaTopi
KapHoBCbKOro, gexkanbuuHauia (419 MiHepanisoBaHnx
TkaHuH) B 3,7% po3uuHi TpunoHy b, nogatkosa dikca-
uist B 1% po34uHi yotnpuokmcy ocmito (0sO4), 3HeBoA-
HEHHSI B PO34YMHAX ETUIOBOIr0 CNUPTY 3POCTAl0HOI MiL-
HocTi ( Big, 50° 0o 96°) i B aLETOHiI, 3aK/I0YEHHS Y CYMiLL
ernoKCMAHNX CMOJ ernoHa Ta apanaita. HanisToHki (1-2
MKM) Ta ynbTpaToHKi 3pian (0,05-0,09 mkm) BUroToBns-
NN 32 AOMNOMOrOI0 CKASIHUX HOXIB Ha YNbTPaMikpOTOMi
YMIMT-3M. OundepeHuiiive dapOyBaHHA HamniBTOHKMX
3pisiB npoBoannm 1% pO34YMHOM METUNEHOBOIrO CuU-
HbOro Ta 1% pPoO34YMHOM OCHOBHOro ¢yKcuHy 3a S.R.
Aparicio. YneTpaToHKi 3pi3n KOHTpacTyBanan LMUTPaATOM
CBMHLLIO Ta ypaHinauetatom 3a metogom E. PeliHonbac.
YNeTpacTpyKTypPHUIA aHani3 NpoBOAVIN 3 BUKOPUCTAH-
HAM TPaHCMICIMHOro eNneKkTPOHHOro Mikpockony EMB-
100B6P (Cymu, Ykpaina).

PesynbtaTn pocnigXeHb Ta X OOroBOPEHHS.
Yepes 1 Mmic. nicna oBapioekToMii BUPaKEHNX OEeCTPYK-
TUBHUX 3MiH B OOCHIOXEHUX CTPYKTYPax HE BUSIBIEHO.
KicTka mana o3Haku peakTuBHOI nepebynoBu ¢ HepiB-
HOMIPHMM HalLapyBaHHAM Ha AiNsIHKaX HOBOYTBOPEHOI
KiCTKOBOI TKaHMHW, Ta HEPIBHOMIPHO 3abapBieHnM Ma-
TpukcoM (puc. 1). MixTpabekynspHi npoctopu 6ynm
BY3bKi Ta BUMOBHEHI YEPBOHMM KiCTKOBUM MO3KOM.
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Puc. 1. PoToBig6GUTOK ricTonoriyHoro npenapary.
MixxxpebueBuii AUCK Ta KiCTKOBa TKaHUHa, npunerna ao
Aaucky. lfematokcuniHd Ta eo3uH. 36. 100.

Puc. 3. ®oToBiabuTOK enekrpoHorpamu. HepieHomipHa
TOBLUMHA KOJTareHOBUX BOJIOKOH. KoHTpacToBaHo 3a
PeiiHonbacom. 36. 25200.

Puc. 2. ®oToBiAOUTOK eneKkTpoHorpamu. lecTpykuis
¢pidpoxoHapouuTa. FNraHrcbka nizocoma. MopyleHHs
nnasmaTuyHol MeMmbOpaHu. MpaHynonoai6oHuit pocnap,
uuTonnasmMu.
KoHTpacToBaHo 3a PeiiHonbacom. 36. 24200.

B MixxxpebueBomMy OMCKy AparnucTe 54po 6yno He-
3HAYHO PO3LUMPEHO 3 0O3HAKaMM AECTPYKLLi B KPAaNoBUX
Bigainax. KnitnHm B oCHOBHOMY (OpPMYBann CUHLUUTIN,
ofHaK 6ynu NPUCYTHI i301bOBAHO PO3TaLLOBaHi BOIOK-
HUCTI CTPYKTYpPW Ta NOOAMHOKI KNiTuHK (puc. 1). Bo-
JIOKHUCTE KiflbLle B OCHOBHOMY 36epirano xapakTepHi
rictonoriyHi pucu: 6yno npencTaBneHo nnactTuHamm 3
Ny4KiB KONareHOB1X BOJIOKOH MiX iKMW po3TaLloByBa-
nmcs GibpoxoHapoLnTHr.

Mpn petanbHOMY €neKTPOHHOMIKPOCKONIYHOMY
aHaniai KNiTMH Ta MIKKNITUHHOI PEYOBUHWU BOSOKHUC-
TOrO KifbUs BUSIBNIEHO 3arnbni KniTMHN 3 OeCTPYKLUIED
nnasmMaTtu4yHoi MmembpaHu, BesMKUMUK NisocoMamMn Ta
npoaykTamMu posnagy B untonnasmi (puc. 2). Haskono
TakuX KNiITUH BU3HAYEHO MOPYLUEHHS PO3TaLLyBaHHA Ta
Oy[0BM KOJTAareHOBUX BOJIOKOH. Jesiki 3 Hux 6ynu dpar-
MEHTOBaHi. Y pasi aHanizy nonepekoBux 3pi3iB BUSB-
JIEHO HEPIBHOMIPHY TOBLUMHY KOJIareHOBMUX BOJIOKOH Ta
NPUCYTHICTb MPOMIXX HUMW NPOAYKTIB pO3naay y BUrns-
ni xnon’a-nofibHunx ocepeakis (puc. 3).

3 mic. nicna oBapioekTomii. BusBneHo 3HayHe
MOPYLUEHHS KICTKOBOI TKAHWHU, WO NPpUAsirae go Mix-

Puc. 4. ®oTOBIAOUTOK FiCTONOrNYHOro Npenapary.
Po3wupeHi MxTpabeKkynsapHi NPOCTOpU B KiCTKOBI
TKaHUHi Ha MeXi «MKXpeObLeBuii AUCK — HApOCTKOBa
30Ha». HepiBHi KOHTYpPY 3 pparMeHTamMm KiCTKU B NPOCBITi.
FemaTokcunid Ta eo3uH. 36. 40.

XpebLeBoro amcka. XapakTepHot ocobnmeicTio Oyno
dOpPMYBaHHS PO3LUMPEHUX MIXTPAOEKYNSAPHUX MpPO-
CTOpIB, Ha AiNSIHKAX CXOXMX C KUCTOMNOAIOHUMYM NOPOXK-
HUHamMmu (puc. 4).

Jeski 3 HIX Manu HepiBHI KOHTYpK 3 dparmeHTamm
KICTKM B MPOCBITi. TepuTopii, WO 3anmae gparnucre
aapo, O6ynn po3LMPEHI, LWiNbHICTb KNITUH 3MEHLLEHA,
BUSIBNIEHO BOTHULLA AETPUTY, LLO CKYMYEHi B KPAMNoBUX
Bigainax.

BupaxeHi 3MiHN BUSIBNEHO 11 Y BOIOKHUCTOMY Kiflb-
ui. Ha ginsHkax nnacTtuHM KonareHoBMX BOJSIOKOH Bynu
posiwapoBaHi (puc. 5), BUABNEHO pPi3HOi GopmMuU Ta Ha-
NPSIMKY TPILLMHK, HEpiBHOMIpHe 3abapBreHHs. [leski
KNiTUHW ByNn 3MEHLUEHI B PO3MIpi, Manu LWinbHi OKpy-
v 94pa, WO He XapakTepHo Ans KNiTuH ¢ibpo3Horo
Kinbus.

Mopsag 3i 3MiHOW GopMu Ta CTPYKTypu aaep ¢i-
OPOXOHAPOLUUTIB BUSBIIEHO Y AEAKMX KNITUH HAsABHICTb
B UMTOMNNa3Mi HabpsSKNIMX MITOXOHAPIN 3i 3pyNHOBaHN-
MU KpucTamu (puc. 6), Wo CBiaYMTbL NPO MNOPYLUEHHS
eHepreTM4yHoro o6MiHy KNiTuH.
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Puc. 5. ®oToBiaGUTOK ricTonoriyHoro npenapary.
BonokHucTte kinbue. KonareHoBi BONIOKHa po3LLlapoBaHi.
Pi3HOi popMu Ta HaNPSAMKY TPiLLUHU, HEPIiBHOMIpHE
3abapeneHHsa. KniTuHM 3i WinbHUMU HEBENUKNMU SAPaMU.
FemaTokcunid Ta eo3uH. 36. 200.

Puc. 6. ®oToBiAOGUTOK enekTpoHorpamu. MopyLieHHs
opraHi3auii pi6poxoHapouuTa. LLlinbHe 9apo 3
HepiBHOMEPHMUMMU KOHTYpaMU SAepPHOT MeMOpaHi.
Hab6psikni MiToXoHAPIT 3 NOpYyLIEeHHS opraHi3auii KpUCT.
KoHTpactoBaHo 3a PeiiHonbacom. 36. 32400.

Puc. 7. A, B. ®oToBia6UTOK enekTpoHorpamu. MopylieHHs opraHi3auii MDXKIiTUHHOT PE4YOBMHU BOJIOKHUCTONO KiflbLisl.
A) OinaHku kanbuudikauii konareHoBUx BONOKOH. B) ®dparmeHTauia, yrpata cmyracTicTi. KoHTpacToBaHo 3a
PeiiHonbacom. A) 25200. B) 36. 39600.

BupaxeHi 3MiHM 3adikCOBaHO 1 B MIXXKIITUHHIN pe-
YOBWHi BOSIOKHUCTOrO KinbLs (puc. 7 A, 6).

[MpoBegeHO MOPMOMETPUYHUI aHani3 CTaHy Mix-
XpebLeBoro ANCKy Ta KicTKOBOiI TKAHUHMU, L0 NPUAsSrae
[0 Hboro (Tabn. 2). BuasneHo, WO B BOIOKHUCTOMY
XPSLLY AECTPYKTMBHI 3MiHW B MATPUKCI Ta KNiTHax 6ynm
NPaKTUYHO iAEHTUYHI 3a NoKa3HMKaMK OLHKY B Ganax.
B matpukci KicTkoBux Tpabekysn 3miHu 6ynn Ginbl Bu-
paxeHi, HiXX B KniTuHax (Tadn. 2). MNopiBHAHHA OBOX
CUCTEM — KICTKOBOI TKaHWHW Ta BOJIOKHNCTOrO XpsiLla —
[EeCTPYKTUBHI 3MiHM B 1,4 pa3u GinbLU BUPAXEHI B KiCT-
KOBI TkaHuHI (P < 0,01).

Taknm YMHOM, HaMM NPOaHaNi30BaHO 3MiHU Y MiX-
XxpebueBoMy ANCKY 3 MPUNENTO A0 HbOro KiCTKOBOO
TKaHWHOIO TiN1 XpebLiB y LlypiB 3 OCTEONOPO30M, MO-
[enbOoBaHUM LUASXOM OBapioekToMii. B npoBeneHomMy
HaMu OOCHIOXEHHI NpeaCcTaBNeHo AaHi LWOoao BMAMBY HA
Pi3Hi TEPMiHM 3MiH OYL0BW NPUAENOI KiICTKU Ha CTPYK-
TYpPHY opraHisaujto ¢ibpo3HOro KinbLs Ta AparnmcToro
anpa. B ¢ibpo3HoMy KinbLi BUSIBNEHO po3LuapyBaHHS

MaTpUKCy Ta NOSIBY B HbOMY TPILLUMH N OECTPYKTUBHUX
3MiH B KiTUHax. ecTpykKTUBHI 3MiHK Bynn GinbLl BUpa-
>KEHi B KPaMOBMX BigAinax AparnMcToro 14pa, BiaAMiyeHO
nopyLleHHa GOpPMyBaHHA CUHLUMTIIO. B KiCTKOBIM TKaHW -
Hi XxapakTepHolo 0Cco6AMBICTIO BYN0 GOPMYBaHHS PO3-
LUMPEHUX MiXTPabeKynsipHUX MPOCTOpPIB, Ha AingHKax
CXOXMX C KWUCTOMOAIOHUMM MOPOXHUHaMU. B 3B’a3Ky
3 TUM, WO OCTEONOPO3 MOAENIOBAM LUSIXOM OBapio-
EKTOMIi, WO iMiTye nicnsmeHonay3anbHUN OCTEONOPO3,
[OChnigXeHi 3MiHW B MiXxpebueBOoMy OUCKY MOXYTb
OyTI TaKOX BUKITMKAHI IK CTAaHOM KiCTKM, Tak i gediun-
TOM ecTporeHis [7,8,20]. Binomo, Wo kNiTMHM BOMOK-
HUCTOrO XpsLla MaloTb PELLENTOPU A0 ECTPOreEHIB, KOTPI
BMAMBAOTb HA METabO0NiI3M XPSALLOBUX TKAHWH. DyHKLLiS
€CTPOreHy ornocepeakoBaHa ABoOMa KNaCUYHUMN 9aep-
HUMU peLLenTopamMm eCTPOreHy -o 1a - Ta MeMOpaHHoO-
nos’a3aHnmMm G-6inkom-3B’a3aHMm  peuentopoMm 30
(GPR30) [21]. 3a mieto peuenTopiB eCTPOreHn BUKIN-
KalTb Nponidepawio KNiTMH AparnnucToro aapa Ta 3a-
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Tabnuug 2.
MopdonoriyHi nokazHUKN MiXkxpebLeBoro
AUNCKY Ta CTaHy KICTKOBOI TKAHUHMU, L0
npunsrae Ao Hboro
(3 mic. nicna oBapioekTomii)

Moka3HMKK, WO A0CNIAXEHI Bann
MaTpurKC BONOKHUCTOIO KiflbLisl 3,07+0,25
KNiTUHN BONOKHNCTOrO KiNbLsA 2,8+0,2

CyMapHili noKka3HukK 2,93+0,14
o rpunatators o mixpeBUesOro oky | H67+0.23
OcTteountn 3,67+0,21*

CyMapHuUi NOKasHUK 4,17+0,18**

MpumiTtka:

* BipOriAHiCTb BiAMIHHOCTEW [ECTPYKTUBHMX 3MiH B MaTPUKCI Tpabekyn
KICTKOBOI TKaHWHM, WO npuierna A0 MixxpebueBoro AWCKy, Bid
nokasHukiB octeoumtis, P < 0,01;

** BipOrigHIiCTb BiAMIHHOCTEI CTaHy KiCTKOBOI TKAHWUHW Bif, NOKa3HUKIB

BOJIOKHUCTOIO XpsLwia.

XULLAKTb KNITUHW Bif, iHAYyKOBaHoOro IL-1f anonTtoasy, a ix

BTparTa cnpusie nopyLueHHio 6ynosu amcka [8,21].
[aHi, wo oTpumaHo B pe3ynbraTti AOCHILKEHHS,

cBigyathb, Wo 6ynoBa MixkxxpebueBOro AMcka Ta npu-

Nernoi A0 HbOro KiCTKOBOIT TKAHUHW HEraTUBHO 3MIHIO-
€TbCS HA PaHHIX TEPMIHAX MOAENIOBAHHS OCTEONOPO3Y
y TBApVH Micns oBapioekToMii 3 BinbLIMMM NposiBaMu B
KICTKOBI TKQHWHI.

BucHoBku

1. B ymoBax mogentoBaHHs y LypiB OCTEONOPO3Y
LLIAXOM OBapiOEKTOMIi BUABMIEHO, LLO HA PaHHi TEPMI-
HW OOCHIOXEHHS B MibXKXpeOLeBoMY AMCKY Ta NpUernoi
KiCTKOBOI TKQHVHU Tin XpebLiB PO3BMBAIOTLCS AECTPYK-
TUBHI 3MiHW HaMOINbL BUPaXeHi B KICTKOBOI TKAHWHI.

2. BuagneHo, o B MixkxpebLueBoMy AMCKY AEeCTPYK-
TUBHI 3MiHWU B MaTpUKCi Ta KniTMHax 6ynu npakTU4HO
i0EeHTUYHI 3a nokasHukamMu oujiHkM B 6anax (3,07+0,25)
Ta (2,8+0,2). B maTpuKci KicTkoBUX Tpabekyn OecTpyk-
TUBHI 3MiHM 6ynu BinbLl BUPAXEHi MOPIBHAHO 3 KNiTUHA-
Mu, (4,67+0,23) Ta (3,67+0,21) 6anis. NopiBHAHO ABOX
CUCTEM — KICTKOBOI TKaHUHW Ta MiXXXpebueBoro oucky
0ECTPYKTMBHI 3MiHM B 1,4 pa3n 6ynn GinbLu BUpaXeHi B
KicTKOBIM TKaHuHiI (P < 0,01).

MepcnekTuBM NnoaanbLUNX JOCHAIAKEHb — BU3HA-
YEeHHs MexaHi3MiB B3aemofii octeobnacTiB KiCTKOBOI
TKaHVHN Ta GiBPOXOHAPOLUTIB MiXXPEOLLEBOrO ANCKY.
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MOP®OJIOTA MIDKXPEBLLEBOIO AUCKA TA KICTKOBOI TKAHUHU ANO®I3IB TIS1 XPEBLIB B YMO-
BAX MOAEJTIOBAHHSA OCTEOMNMOPO3Y

KocTtepin C. B., leayx H. B., ManbueBa B. €.

Pestlome. Y cTaTTi NnpeacTaBneHo pe3ynbtaTy A0CNIAKEHHS, Lo npoBeaeHi Ha 10 wypax, Ha TepMiHn 11 3 mic.
nicns MOAENIOBAHHA OCTEOMNOPO3Y LLIAXOM OBAPIOEKTOMIi. 3 BUKOPUCTAHHAM MiCTONOMYHMX MeTOoAIB i MOpdoMeTpii
BMBYAJIM CTaH KiCTKOBOI TKaHWHK anodi3iB Tin xpebuiB i CTPYKTYpr MixxxpebueBoro avcka — GibposHe KinbLe i apa-
rnucTe 9ap0. BuaeneHo, Lo Ha paHHi TePMiHK A0CNIAKEHHS B MiXXpebLeBux AucKax i Mpunernoi KicTkoBOi TKAHUHU
Tin xpebuiB PO3BMBAIOTLCS AECTPYKTUBHI 3MiHU. Y MidXXPebueBmx AMCKaxX AeCTPYKTUBHI 3MiHM B MaTPUKCI | KNITUHAX
Oynu NPaKTUYHO iIfEHTUYHI 3a Noka3Hukamu ouiHku B 6anax (3,07 + 0,25) i (2,8 + 0,2). Y maTpukci KicTKOBUX Tpa-
Oexyn OecTPYKTMBHI 3MiHM Oynu Binblu BUpaXxeHi B MOPIBHAHHI 3 kniTuHamu (4,67 + 0,23) i (3,67 + 0,21) 6anis (P
<0,01). Y pasi NopiBHSAHHSA ABOX CUCTEM — KICTKOBOI TKQHUHU i MiXXXpebLieBoro aucka — AeCTPyKTUBHI 3MiHM B 1,4
pasu 6y GiNbLL BUPaXKeHi B KiCTKOBI TKAHWHI.

Knio4oBi cnoBa: eKcreprMeHT, LLypu, OBapiOEKTOMIS!, MixXXpebLLeBUin ANCK, KICTKOBa TKaHMHA.

MOP®0J10rnst MEXXNO3BOHKOBOIO AUCKA U KOCTHOMN TKAHU ANODPU30B TEJ1 MTO3BOHKOB B
YCJ10BUAX MOAEJIMPOBAHUSA OCTEOIMNOPO3A

KoctepuH C. B., lenyx H. B., MansueBa B. E.

Pe3lome. B ctatbe npencraBneHbl pedynbraThl UICCNeA0BaHWS, NpoBeaeHHble Ha 10 kpbicax, Ha cpoku 1 1 3
MEC. NMocfie MOAENMPOBaHNS OCTEONOPO3a NyTeM 0BapnoaKTOMun. C NCnonb30BaHMEM MMCTONOMMYECKNX METO-
[0B 1 MOP(OMETPUM N3yHanm COCTOSSHNE KOCTHOW TKaHM anodun3oB TeN NO3BOHKOB U CTPYKTYPbl MEXMO3BOHKO-
BOro aAmcka — Grubpo3HOe KOJbLO U CTYAEHUCTOE S4P0. BhIIBNEHO, YTO HA paHHME CPOKU UCCefoBaHNs B MeX-
NMO3BOHKOBbLIX AMCKaX U NPUJIEratLLLen KOCTHOW TKaHW TeN NO3BOHKOB Pa3BUBAOTCS OECTPYKTUBHbIE UBMEHEHUS.
B MeXMNO3BOHKOBbIX ANCKaX OECTPYKTUBHbIE M3BMEHEHUSI B MaTPUKCE U KneTkax Obliv NpakTUYecku MAEHTUYHbI
no nokasatensam oueHku B 6annax (3,07 + 0,25) n (2,8 + 0,2). B MaTpukce KOCTHbIX TPabeKyn AeCTPYKTUBHbIE N3-
MeHeHUS Obin 605ee BbipaXeHbl MO CpaBHEHMIO ¢ kneTkamu (4,67 + 0,23) n (3,67 + 0,21) 6annos (P <0,01). MNpwn
CpaBHEHUN OBYX CUCTEM: AECTPYKTUBHbIE UBMEHEHMS KOCTHOM TKaHW B 1,4 pasa npeBbillany HapyLLIEeHUs B MeX-
NMO3BOHKOBbIX ANCKAX.

KnioueBble cnoBa: 5KCNePUMEHT, KPbIChl, 0BAPUOSKTOMUS, MEXMO3BOHKOBbIN ANCK, KOCTHAS TKaHb.

MORPHOLOGY OF THE INTERVERTEBRAL DISK AND BONE TISSUE OF APOPHIZES OF VERTEBRAL
BODY AT MODELING OSTEOPOROSIS

Kosterin S. B., Dedukh N. V., Maltseva V. E.

Abstract. Osteochondrosis of the spine is one of the common chronic diseases in humans. However, histologi-
cal studies regarding changes in the intervertebral disc, depending on the state of adjacent bone tissue, in particu-
lar bone tissue of apothisis is not found, however these structures are associated with metabolism.

The purpose of the study is to investigate the changes in the structure of the intervertebral disc in the correla-
tion with the adjacent bone tissue of vertebrate bodies in the stages of the development of osteoporosis induced by
ovariectomy in an animal experiment.

Object and methods. Osteoporosis was simulated on white laboratory rats by ovariectomy. Animals were killed
after 1 and 3 months after surgery. For histological examination, 10 rats had their intervertebral discs isolated with
adjacent vertebral bodies. A morphometric analysis was performed on the indicators of the state of the matrix and
bone marrow cells and between the vertebral disk. In animals, unlike humans, the growth zone is located in the body
of the vertebrae and separated from the intervertebral disk by a layer of bone tissue through which the nutrition of
the disk passes. Therefore, in this study, the object was the bone layer between the growth zone and the interver-
tebral disc.

Results of research. In 1 month after ovariectomy the expressed destructive changes in the investigated struc-
tures were not revealed. The bone had signs of reactive reorganization with uneven layers on areas of newly formed
bone tissue and unevenly stained matrix. The intertrabucular spaces were narrow and filled with red bone marrow.
In the intervertebral disk the nucleus pulposus was slightly expanded with signs of destruction in the regional divi-
sions. The cells formed syncytia, but isolated fibrous structures and single cells were present. The annulus fibrosis
mainly retained the characteristic histological features: it was represented by plates from the beams of collagen
fibers between which were located fibrochondrocytes.

By electron microscopic analysis of cells and cellular matrix of the annulus fibrosis, we have found dead cells
with destruction of the plasma membrane, large lysosomes and decay products in the cytoplasm. Around these
cells, violations of the location and structure of collagen fibers are detected.

In 3 months after ovariectomy, significant bone tissue impairment adjacent to the intervertebral disc was detect-
ed. A characteristic feature was the formation of extended intertrabucular spaces similar to cyst-shaped cavities.
Some of them had uneven contours with fragments of the bone in the lumen. The territory occupied by the nucleus
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has been expanded, cell density has been reduced, detritus foci have been discovered, which are accumulated in
the regional areas.

The pronounced changes are also found in the annulus fibrosis. On the sections of the plate collagen fibers
were stratified. Different shape of the crack, aswell as uneven coloration were found. Some cells were diminished
in size, had dense rounded nuclei that was not characteristic of cells of annulus fibrosis. Along with the change in
the shape and structure of the nuclei of fibrochondrocytes, in some cells, the presence of edematous mitochondria
with destroyed crystas was revealed, indicating a violation of energy cell metabolism. The pronounced changes are
also observed in the intercellular substance of the annulus fibroses. On the basis of the morphometric analysis of
the state of the intervertebral disk and the bone tissue adjacent to it, it was found that destructive changes are more

pronounced in the bone tissue.

Conclusion. The study found that the structure of the intervertebral disc and adjacent bone tissue negatively
changes in early stages of osteoporosis in animals after ovariectomy with a greater manifestation in bone tissue.
Key words: experiment, rat, ovariectomy, intervertebral disk, bone tissue.
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PeueH3eHm — npogp. binaw C. M.
CrartTsa Hapjwna 24.12.2017 poky

MOP®OMETPUYHUN AHAJ1I3 3MIH MITOXOHAPIAJIbHOIO AMAPATA
MIOKAPAA CEPUY BIJ1IOIO LLLYPA 3A YMOB EKCINEPUMEHTAJIbBHOIO
BMNJZINBY HAJIBY®DIHY

JlbBiBCbKMIA HaLLiOHANBbHUIA MeaU4YHUM YHiBepcuTteT imeHi laHuna Manuubkoro (M. JIbBiB)

3B’a30K nyonikauil 3 n1aHOBUMU HayKOBO-A,0-
cnigHumu pob6otamun. PoboTa BMKOHaAHAa Yy BianoBia-
HOCTI 3 NJ1IaHOM HayKOBUX OOCIOXEHb JIbBIBCLKOIro Ha-
LiOHANbHOrO0 MeOuyHOro yHiBepcuteTy imeHi daHuna
lannubKOro i € YaCTUHOIO NAHOBOT HAYKOBO-A0CAIAHOT
poboTtn kadenpu HopmasnbHOi aHaToMii «CTpykTypHa
opraHisauis aHrioapxiTeKTOHIKM Ta aHTPOMNOMETPUYHI
0COBNMBOCTI OPraHiB y BHYTPILLIHLO- Ta NO3ayTPOOHOMY
nepiogax PO3BUTKY 32 YMOB €K30- Ta eHA0NATOreHHNX
dakTopiB» (Ne nepxxaBHoi peectpauii 0115U000041).

Betyn. 3rigHo paHmx MiHicTepcTBa OXOPOHM
300pO0B’a YKpaiHM 3a piBHEM MOLWIMPEHOCTI 3/1I0BXMBAH-
HSl HAPKOTUYHMMM pedyoBnHamMK B YkpaiHi Ha 100 Tuc.
HaceneHHs npunagae 141 HapkosanexHa ocoba [7].
Cepen HapKOTUYHUX PEYOBUH, LLIO HAYacTiLle CNoXn-
BalOTb HAPKO3anexHi 0cobU BUKOPUCTOBYIOTLCS OMiHi
ankanoign Ta ix cuHTeTuyHi aHanorn [2]. OToX, 3Ha-
YHE MOLUMPEHHSI HApKOMaHii 3yMOBJIOE HEOOXiOHICTb
DEeTaNbHOro BMBYEHHS BMAMBY ONiOi4iB Ha BHYTPILLHI
opraHu noaunHu. 3rigHo aaHmx daxoBoi niTepatypu
TOKCUYHUIA BMANB HAaPKOPEYOBMHAMWN MPU3BOAUTbL A0
MOPYLUEHHS MPOBIOHOCTI Ta CKOPOTANBOI PYHKLT Mio-
Kapay. BHacnigok HapKOTUMYHOI iHTOKCKKALT Yy cepue-
BO-CYOMHHIl cucTemi 6yno BUABNEHO Psif 3MiH, a caMe:
HasIBHICTb YACNEHHUX OPIOHOBOrHULLIEBMX OiITHOK Kap-
niockneposy, pabaomioniay, XMpoBoi TpaHcdopma-
uii mioumTiB, GiGPO3 cepueBOro mM’a3a, KW, B CBOKO
yepry, Npu4YeTHUin [0 po3BUTKY @ibpunauii. Okpim
LLbOro, BUSIBSIEHO pparMeHTaL,il0 NOLWKOOXKEHNX Kapai-
oMiouMTIB, Nape3 MiKPOUMPKYNALIi, BOrHMLA FOCTPUX
KpoBoBunueiB [1,4].

sudmedvira@gmail.com

TakoXx BiAMIYAETLCA BMAMB OMiOi4iB Ha YynbTpa-
CTPYKTYPHI KOMMOHEHTWN KapAioMiounTiB, 30KpemMa Ha
MiToxoHApii [5]. TOoWwKOOKEeHHA MITOXOHOPIaNbHOrO
anaparty Ha OYyMKY OEeSKUX BYEHUX € OOHMM i3 MYyCKO-
BMX MEXaHi3MiB PO3BUTKY CEPLLEBO-CYAMHHOI NaToNorii
[8,9,10]. Tak, 6e3nocepeaHbLO0 NPUYNHOK CMEPTI Npr
roCTpMX IHTOKCUKALIAX HAPKOTUYHVMMU PEYOBUHAMU
€ YpaXeHHsl CKOPOTIMBOro amnapaTty Miokapay vepes
nosiBy pPi3koi AECTPYKL,i 30BHILLHIX i BHYTPILUHIX MEMO-
paH MITOXOHAPIN, BHACNIOOK YOro PO3BMBAETHCS 3a-
rméenb MitoxoHapin [3]. Tomy MeTolo O0CHIOXKEHHS €
nposeaeHHss MOP@POMETPUYHOro aHanidy KisbkiCHO-
AKICHUX 3MiH MITOXOHAOPIa/IbHOrO anapara Miokapaa
cepus Lwypa LWASXOM BU3HAYEHHS CriBBIAHOLLIEHHS
MOLLi Nepepisy MITOXOHAPIN A0 NAOLL LMTOoNAasMu nig,
BMJIMBOM HanbydiHy B €KCNEePUMEHTI.

MeTta pocnipxeHHs. [lpoBecT MopdomMeTpuy-
HUI aHani3 KifbKiCHO-AKICHMX 3MiH MITOXOHOPIaNbHOrO
anapara Miokapgaa Lypa nig BnaveomM HanbydiHy B ekc-
NepUMEHTI. 3a 4OMOMOro KOMMAEKCY MOP@OAOriYHNX
Ta CTaTUCTUYHUX METOLIB JOCNIOXKEHHSA OTPUMATU HOBI
OaHi Mpo CTaH MITOXOHAPIaNbHOrO anapary miokapaa
cepus uypa ta 3MiHM BiOHOLWIEHHS MOro niouli nepe-
pi3y OO niouwl uMtonnasmm nig aieto onioigy. OuiHNTK
MOXJIMBICTb 3aCTOCOBYBATU AAHNA MOPPOMETPUHHWUNI
aHania ans OuiHKN CTYMEHIO YLWKOOXKEHHS MITOXOHAPI-
anbHOro anapaty npw natonorii. Jocnigntn 3B’A30K
MiXK FIIMOUHOK CTPYKTYPHUX 3MiH NPU YLUIKOAXKEHHI MiO-
Kapaa i MoOppOMeTPUYHUMM MOKA3HUKAMMU.

006’ekT i MeTOOU pocnipkeHHd. Matepianom go-
cnigkeHHs cnyryesann cepus 53 nabopaTopHux ctaTe-
BO3pinux wwypis-camuie macoto 100-160 r. Bci TBapuHu
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