MOP®OJ10TIA

© Menunexko O. B., LLeniTbko B. I.
YOK611.71-616-092.9

Menunexko O. B., LLeniteko B. I.

KIJIbKICHI CMNIBBIAHOLWEHHA CTPYKTYPHUX KOMMOHEHTIB
KICTKOBOI TKAHUHMU LLYPIB

Buwnia aep>xaBHnin HaBYanbHUM 3aknag YkpaiHu

«YKpalHCbKa Meaun4yHa ctomartosioriyHa akagemis» (M. NMontasa)

®parmeHT HaykoBO-gocnigHOI poboTtn «Ekcnepu-
MEHTaNbHO-MOP@OIOriYHE BUBYEHHS Aji TpPAHCMaHTa-
TiB KPIOKOHCEPBOBAHOI NAALLEHTN Ta IHLWINX EK30reHHUX
YNHHUKIB HA MOPDODYHKLIOHANIBHNA CTaH BHYTPILLHIX
opraHie» Ne nep>xaBHoi peecTpauiji 0113V006185.

BcTtyn. OnopHO-pyxoBuiA anapaT NaviHU i 0COo-
61MBO Taki CKNagHi Moro By3nu sk cyrnobu, nocTiliHO
MNiAOAETbCA PISHOrO PoAy YLWKOOXYKUYMM dakTopam
OTOYYIOHOrO cepepoBulia (TeMnepaTypHi, MexaHiyHi
TOLLO). 3HAYHE YM TpMBaAe YLWIKOOKEHHS Cyrnoby Beae
0o oucbanaHcy cniBBigHOLWEHb CKNaa0BUX KOMMOHEH-
TiB, LLLO MOrPOXYE MOXJ/IMBOIO 3arnbesnsiio oKpeMmnx Kii-
TWUH 41 KNITUHHUX KOMMEKCIB. B TakmMx ymoBax opraHiam
NMOBUHEH MaTW AOCKOHAy 3aXUCHY CUCTEMY NiATPUMKUN
CTPYKTYPHO-MeTaboniyHoro romeoctasy. 34aTHICTb
MPOTUCTOATU PYMHYIOYMM  dakTopamMm 3akfiageHa Ha
Pi3HMX PiBHSAX opraHisauii cyrnoboBux CTPYKTyp i 3ane-
XWTb Bi, BUCXiAHOIO CTaHy TKaHMH, WO 3yMOBJIIOE Y NO-
[anbloMy CTyNiHb BUPAXEHOCTI 3axXMCHOI peakuii Ta,
BiANOBIOHO, MMOUHK NaTonoridyHoro npouecy [1,8,10].

OcTaHHIM YacoM TeOopis NEPBUHHOCTI AereHepaTmB-
HUX 3MiH CYrnoBG0oBOro xXpsly y cyOxoHApanbHii KicTuj
HabyBae Bce OinbLuoi nonynapHocTi [7,13,15,16].

BVHWKHEHHST apTPO3HUX 3MiH Yy cyrnobax vepes
NepBUHHE TPaBMATUYHE YLUKOIXKEHHSI CyrnoboBOro
XPSLY HE BUKNKAE CYMHIBY, afe KifbkiCTb cnoctepe-
XeHb OEeCTPYKLji, y TOMY YnChi 3anasibHoi eTionorii 6e3
HasiBHOCTI TPaBMAaTMYHOrO0 KOMIMOHEHTY pPobUTb AaHy
npob6nemy BenbMu akTyanbHow [3,6,14]. FicToximMiyHi
OOCNIOXEeHHS 30aTHOCTI CyOXOoHApPasbHOI KiCTKM Npo-
OYKYBaTU BENIUKY KiNlbKiCTb NPOTM3anajibHUX LUTOKIHIB
Ta $akTopiB POCTY, WO MOXYTb BIIMBATU HA Aerpana-
LLItO XPSALLOBOI TKAHWUHM 32 paxyHOK CYAMHHOI iHBa3ii Ta
YTBOPEHHA MIKPOTPIWMH xpawy [11] niaTBepoxyoTb
BKa3aHy Teopito.

TyM He MeHLW, nnacTuHyacTa KiCTKOBA TKaHWHA,
ska € 060B’A3KOBUM_KOMIMOHEHTOM enidisapHoi Yac-
TUHN CUHOBIANbHUX CYrNo6iB, 3rigHO AaHUX PI3HUX O0-
cnipxeHb [2,4,5,12], Mae neBHMA Aiana3oH KiNbKiCHUX
MOPONOrivyHMX CNIBBIAHOLWEHb, AKi MOBMHHI BPaxoBy-
BaTMCb NMPY AOKA30BUX EKCMEPMMEHTAX BKA3aHOr o Bif-
iny ONOPHO-PYXOBOi CUCTEMMU.

MeTta pocnig)xeHHsa. BU3HaunTK KiNbKiCHI CcriBBia-
HOLUEHHSA MOPdONOriYHNX CTPYKTYP KICTKOBOI TKAHUHWN
enidizapHoi OiNsHKM KONIHHUX CyrnobiB LWypiB Ansa no-
[anblOoro NOPIBHAHHSA iX NPU PO3BUTKY NATOSOMYHNX

ovpelypenko@ukr.net

3MiH y cyrnobi nepeBaxHO 3anasbHOr0 xapakTepy Ta
nicns BNAMBY Ha BKAa3aHi 3MiHM NiKyBanbHUX 3aX0[iB.

OO6’ekT i MeTOoaM pochipxeHHa. JocniokeHHs
nposoamnock Ha 30 ccaBLgXx LypPiB fiHii «BicTap» Bikom
12 TnxHiB 3 macoto 130-150 r, Wo 3HaxXoANNNCh B YMO-
Bax BiBapito BOH3Y «YkpaiHCbka MeguyHa cTtomaro-
noriyHa akagemis». EkcnepmMmMeHTn Ha TBapuHax npo-
BOOWIUCHL Y BIiAMOBIOHOCTI A0 npasun €BPOMNENCHKOT
KOHBEHLLii NP0 rymMaHHe BifHOLLIEHHS A0 TBapuH [9].

Jn§a rictonoriyHoOro AocniokXeHHa matepian — gmc-
TanbHi MeTaenidian cTerHoBKUX KicTok — dikcysann 10%
HenTpanbHUM GopMasiHOM, MiCAs YOro npPoBOAUIN
AeKanbLMHaLII0 KiCTKOBOI TKAHWHM BUKOPUCTOBYIOHN
TPIAJIOH B, 3HeBOOHIOBaNM y cnmpTax KOHUEHTpaui,
L0 3pocTanu Ta 3aHyptoBanu y napadid. [Ansa ceiToBoi
MiKpockonii 3pi3n, OTpUMaHi Ha MikpoToMmi, dapbysanu
remMaToKCUANHOM Ta €E03UHOM, YKaaanu Ha npeaMeTHi
ckna. BuByeHHs maTepiany nposBoanIn 3a LONOMOroto
mMikpockony Biorex-3 BM-500T 3 undpoBoto Mikpodo-
ToHacagkoo DCM 900 3 agantoBaHMK A9 JaHUX 00-
ChnigXeHb NnporpamMamu.

Mpwn BUBYEHHI OTPUMAHOIO MaTepiany BU3Ha4annchb
AKICHI Ta KinbKiCHIi xapakTepucTuku TpabeKynsipHOro
KOMMOHEHTY, BOJIOKHUCTUX CTPYKTYP Ta BifIbHOI PiaVHN.

PeaynbtaTn pocnigXeHb Ta X OOroBOPEHHS.
CybxoHapanbHa KicTka TBapWH, WO A0CHioXKyBaInUCh
Mana TUMoBy rybyacTy CTPyKTypy, PiBHOMIpHUIA OKpac.
Mexxa nepexony 40 XpsiLy, Lo KanbundikyeTbCs PIBHO-
MipHa, CrnocTepiraincb OKPeMi BUNSYyBaHHA KiICTKOBOI
TK@QHVHN 3 4iTKUMW KOHTYpamu.

Oco6nu1By yBary Nnpuainsan MetabosiyHO akTUBHUM
ocepenkam KiCcTku, a caMme TpabeKynsipHiii cknanosii.
Biomivanucsb KinbkicTb, 4OBXMHA Ta TOBLUMHA Tpabekyn,
BiZICTaHb MiX HUMM i HAsSIBHICTb MOPOXHUH Be3nocepes-
HbO Y caMux Tpabekynax.

Tpabekynu rybyacToi KicTK1 KOMipyYacToi opraHisa-
uii manu ToBwmHyY 280 — 330 MKM i3 3arasibHOBU3HAHOIO
OCTEOHHOIO CTPykTypolo. OpieHTauiga nnacTtuHYacTux
CTPYKTYP BU3Ha4anachb y NepBUHHI JOKYMeHTaLl Big-
NnoBigHO PO3pP0o6EHOI NPOCTOPOBOT cxeMu. Y Tpabeky-
nax meHue 250 MKM OCTEOHHa CTPYKTypa Oyna BiacyT-
HeA. O6’em KicTkoBUX Tpabekyn cknagas 59,23+2,01%,
TOBWMHA — 55,71£6.17 MKM.

Citka «kicTkoBMX Tpabekyn AucTanbHOro MeTa-
enidizy CTerHoBOi KiCTKM MiCTuNa BeNNKY KiSIbKiCTb
ocTeobnacTiB, 0COBNMBO Ha MPUKOPAOHHIN Mexi i3
30HOI0 pocTy. KpynHi ocTteobnactn, okpalleHi Bigmno-
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BiIHO MeTabosiYHOT aKTMBHOCTI, pPO3TallOBYBaJINCh
Ha 30BHILLHI/ MOBEPXHi KICTKOBUX Tpabekyn, BinbLuicTb
3Haxogmnacb 6eanocepedHbOo y camMmx Tpabekynax.
OcTeobnactn 3ariManu Maixe j 4acTUHY 3arasbHoi
MOLLMHK KICTKOBOI TKaHMHK (23,66+0,11). MNooauHoKi
KIITUHU Mann 03HaK1 OeCTPYKTUBHUX MPOLLECIB.

HasBHicTb 6aratosaepHUx KNiTMH 'y pe3opoTUBHUX
NMOPOXHWHAX (OCTEOKNaCTiB) O03BONSNO podUTU BU-
CHOBOK MNPO aKTUBHICTb MNPOLECIB PEMOOENIOBAHHS
KICTKOBOI TKAHUHM OAaHOr0 OCEpPenKy.

OgHUMM 3 NposBIB HAsIBHOCTI MATOJIONYHMX 3MiH
KICTKOBOI TKaHWHW € BiOXWEHHSA MOKa3HWKIB rigpaTa-
uii ii cknagosumx. ToMy BM3HAYEHHS 0OMBOBOI YaCTUHU
PIANHHOT YaCTUHMN € BaXJIMBUM AiarHOCTUYHUM KpuUTe-
pieM npuv BU3HAYEHHi iIHTEHCUBHOCTI 3anasibHMX npoLe-
ciB. B xoai pocnigxeHb BCTAHOBNIEHO HACTYMHI CK1aJ0BI
B3aEMOBIOHOCUHMU:

« BMICT BOOM  KOPTUKANbHOI  PEYOBUHU  —

0,43+0,02 mr/mmi (19,17+£50,56%).

« BMICT opraHiyHoi yactuHm — 0,24+0,01 mr/mmi

(24,15%0,76%).
* BMICT MiHepanbHOi YacTnHu — 1,23+0,02 Mr/mmi
(56,68+1,22%).

Ha paHomy eTani OOCRIOXEHHS MW He nmpoBOAMU-
N gndepeHuinHniA aHani3 KisibKiCHUX CriBBIAHOLLEHb
TUMIB KOMIAreHOBUX CKagoBUX OpPraHiyHoro cknagy
KiCTKOBOI TKQHWUHM MaTepiany, Wo B1uB4aBcs. BigmiyeHo
NVLLIE MPUCYTHICTb PI3HUX TUMIB KONareHy, cepem, akux,
BiOMOBIAHO AAHMM MPOBIOHUX BYEHMX, 3HA4YHO nepe-
BaxkaB kosiareH | Tuny. MaTpukc KiCTKOBOT TKAHUHWU 00~
cnigxxyBaHoro martepiany cknagas 24% Big, 3arasbHOro
mMaTtepiany CnoCTepeEXeHb.

Ha mexi okicTa Ta KICTKM BU3HA4YaInuCb CaMOCTiN-
Hi My4YKn BOJSIOKOH 3 MEPEXOAOM Y KOPTUKANbHUIA wap
(konaren Il Tmny). Konaren VI Tvny cnoctepirascs y
MiCLISIX MPUKPINJIEHHS CYXOXWIIOK Ta Kancyn cyrnobis,
y NepiocTi Ta eHJO0CTi Yy BUMMSAAi KOPOTKUX DiNnaMeHTiB.
KonareH V Tuny, 9k yTBOpeHHs konareny | Tuny y surns-
[ LEHTPaNbHOro CTPUXHS KonareHoBux dibpun nig yac
LOCHNioKEeHHS He BpaxOBYBaBCH 9K OKpeMa ricTosnoriyHa
OANHNLS.

Bsarani ocTteoin BurnsaaaB sk TOHKa MoJsiocka roMo-
rEHHO POXEBOro KObopy. Mpy BUBYEHHI KiNlbKiCHUX Xa-
PakTEPUCTMK OCTEOIAY OTPMMaHi HACTYMHI AaHi:

ToBwMHA oOCTEOigy B CcepeoHbOMY Cknagana
9,1+1,3 Mkm, 06’em ocTeoigy — 9,56+0,21 MKM; no-
BepxHs ocTeoiay — 20,24+0,38%. OTpumaHi gaHi cnis-
nagatTb 3 JAHUMU IHLWWX OOCIOXEHb.

BucHoBku

KictkoBa TkaHuMHa LWypiB Mae [OCUTb CKIagHy
CTPYKTYPY, CK1afoBi K0T 3HaxX04AaTbCH Y TICHUX B3ae-
MOBIOHOLLEHHSIX MiX cO0010. IHAMBIAyanbHi BiAMiHHOCTI
KiJTbKiICHNX XapaKTepPUCTUK MOBUHHI BPaxoByBaTUCh NpU
MOP@ONONYHUX OOCNIOKEHHSAX 3 MOoAasbLUOK IHTEp-
npeTauield BU3HAYEHUX B3AEMOBIOHOCUH Yy nabopa-
TOPHUX Ta KiHIYHUX ekcrepuMeHTax. 3MiHKU opraHiy-
HOro, MiHepaJsibHOro Ta PiaMHHOI0 KOMIMOHEHTY KICTKU
NoB’A3aHi Mixk COOOI0 3arasibHUMK NPOLLECaMu, Lo BU-
HUKaOTb NPU NaTOAOMYHUX YU MaHipecTHUX @isiono-
riYHMX Npouecax y opraHiami.

MepcnekTuBM NoaanbLUMX AOCHAIAXEeHb. HacTyn-
Hi eTany HayKoBWUX OOCHIOXEHb B LbOMY Hanpsmky Oy-
OyTb CTOCYBaTUCHA CTPYKTYPHMX 3MiH KOMMOHEHTIB KiCT-
KOBOIi TKaHWHM B YMOBax 3anasibHOro npouecy ta npu
3aCTOCYyBaHHi aKTUBHUX BiONIOTIYHMX PEYOBUH.
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KIJIbKICHI CNIBBIAHOLWEHHA CTPYKTYPHUX KOMMOHEHTIB KICTKOBOI TKAHUHMU LLLYPIB

Menunexko O. B., WeniTtbko B. I.

Pe3silome. poBegeHe mopdonoriyHe OOCNIOXKEHHS KifIbKICHMX CMiBBIAHOLLIEHb €/IEMEHTIB KiCTKOBOI TKaHUHMN
enigizapHoi AinsHKM KONiHHKX cyrnobiB wypis. OTpUMaHi xapakTepuCcTUkn TpabeKynsapHOI cknaaoBoi, MaTpuKey Ta
pPioVIHM MOXYTb BYTU BUKOPUCTaHI Y NOAANbLUMX eKCNePUMEHTaNbHUX JOCNIAXKEHHSX K KOHTPOJIbHI.

KnrouyoBi cnoBa: KicTkoBa TKaHMHA, CybXxoHapasbHa KicTka, LLypU.
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KOJINYECTBEHHbBIE COOTHOLLUEHUA CTPYKTYPHbIX KOMMOHEHTOB KOCTHOMN TKAHU KPbIC

MenuneHko A. B., LUennTtbko B. U.

Pesilome. MNpoBeneHo Mopdonornyeckoe nccnenoBaHme Konm4eCTBEHHbIX COOTHOLLEHW 971IEMEHTOB KOCTHOM
TKaHM 3aNMdU3apHOro yHacTka KOJIEHHbIX CYCTaBOB KPbIC. [ony4yeHHbIe XxapakTepucTnK TpabeKynspHO COCTaB-
naowen, MaTpukca 1 XnaKkocT MOryT ObiTb MCMOJIb30BaHbl B AafIbHENLLMX 9KCNepUMeHTasIbHbIX MCCeaoBaHmsX
KaK KOHTPOJIbHbIE.

KnioueBble cnoBa: KOCTHasA TKaHb, CyOXOHApPanbHas KOCTb, KPbIChI.
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QUANTITATIVE RELATIONSHIPS OF THE STRUCTURAL COMPONENTS OF BONE TISSUE OF RATS

Pelipenko A. V., Shepitko V. I.

Abstract. The presence of arthrotic changes in the joints due to articular cartilage trauma has no doubt. Re-
cently, the theory of primary degenerative changes in articular cartilage in subchondral bone is gaining popularity.

A morphological study of the quantitative ratios of the elements of bone epiphyseal area of the knee joints of
rats.

30 male rats «Wistar» of 12 weeks of age of weight 130-150 g were investigated. Histological material is pre-
pared by the generally accepted rules. Studying the received material, the qualitative and quantitative characteris-
tics of trabecular component, fibrous structures and free fluid were determined.

Subchondral bone animals which studied had typical spongy structure, uniform color. Border of uniform transi-
tion to the cartilage that is being calcified were observed some protruding of bone tissue with clear contours.

Particular attention was paid to metabolically active cells of bone, such as trabecular component. The number,
length and thickness of trabeculae, the distance between them and the presence of cavities in the most directly
trabeculae were observed.

Trabecular of trabecular bone had a thickness of 280 — 330 mm with universally osteo structure. Orientation of
lamellar structures was defined in the primary spatial documentation developed under the scheme. In less than
250 microns of trabecular there was no osteo structure. Trabecular bone output was 59,23 + 2,01%, thickness —
55,71 £6.17 mm.

Network of trabecular bone of the distal femur of metaepiphysis contained a large number of osteoblasts, espe-
cially in the border zone limits of growth. Large osteoblasts, colored due to metabolic activity, located on the outer
surface of the trabecular bone, the majority was located directly in the most trabeculae. Osteoblasts occupy nearly
j of the total bone plane (23,66 = 0,11). Single cells showed signs of destructive processes.

One of the manifestation of the presence of pathological changes of bone tissue are deviations of hydration of
its components. Therefore, the definition of equity of the liquid is an important diagnostic criterion in determining
the intensity of inflammatory processes. During the research, the following components of the relationship are de-
termined:

The water content of the cortical substance — 0,43 = 0,02 mg / mmi (19,17 + 50,56%). The content of organic —
0,24 £0,01 mg/ mmi (24,15 £ 0,76%). The content of the mineral — 1,23 £ 0,02 mg / mmi (56,68 = 1,22%).

At this stage of the study we did not conduct a differential analysis of quantitative ratios of collagen type organic
components of bone material that was studied. Marked only the presence of different types of collagen, among
which, according the data of leading scientists, greatly surpassed type | collagen. Matrix bone test material was
24% of the total material observations.

At the border of the periosteum and bones, the separate bundles of fibers of passage in cortical layer (collagen
type lll) were determined. Collagen type VI observed in places of attachment of tendon and joint capsule, the peri-
osteum in the form of short filaments. Collagen type V as the formation of collagen type | in the form of a central core
of collagen fibrils were not considered during the study as a distinct histological unit.

Generally osteoid looked like a thin strip homogeneously pink color. In the study of quantitative characteristics
of osteoid, the following data are received:
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Osteoid thickness averaged 9,1 = 1,3 mm, osteoid volume — 9.56 + 0.21 microns; osteoid surface — 20,24 +
0,38%. The received data coincide with other studies.

Bone tissue of rats has a very complex structure, elements of which are in close relationship between them.
Individual differences of quantitative characteristics should be considered in morphological studies with further
interpretation of the relationship identified in laboratory and clinical experiments.

Keywords: subchondral bone, rat.
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