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AHHOTaUuA

Ienp — oCyIeCTBUTh KOJMYECTBEHHYIO OLIEHKY 3a’KHBJIEHHUs IlepeioMa
Tpy64aToil KOCTH, CMOJIEIMPOBAHHOTIO IIyTeM HaHeCeHUsl B Hell CKBO3HOIO
nedexTa, ¥ NPOBECTU aHAIU3 CYILeCTBYIOIUX METOIUK MOPGHOMETPUH KOCT-
HOTO pereHepara.

Marepuai u MeTopbl. JlaHHbIe osTydeHbl Ha 30 GeJIbIX 10I0BO3PEJIbIX KPbl-
cax, KOTOPbIM HaHOCHJICSl CKBO3HOM IBIpYaThiil fedekT B 60bIIebepioBbIX
kocTsix. Mopdoiorudeckoe u MopdpoMeTpruueckoe U3yuyeHHe pereHepara
ocymecTBsM Ha 3, 10, 15, 24, 45-e cyTku nociie onepanyy Ha THCTOJIO-
TMYeCKUX cpe3ax.

Pesynwrarsl. MccienoBanue pereHepara 60s1b11e6epIioBoi KOCTH 110I0BO3-
PeJbIX KPbIC MUKPOCKOIIMYECKU XapaKTepy3yeTcs HaJlMdMeM reMaToMbl Ha 3
u 10-e cyTkH, a TakXKe FPAHYIISIIMOHHON TKAHU — Ha 3—24-e cyTkH, pubpope-
TUKYJISIPHOM, TPYOOBOJIOKHHUCTOM TKaHe# — Ha 3—45-e CyTKY U IIaCTHHYATOH
TKaHU — Ha 10-45-e cyTKu penapaTtiBHOIO ocreoreHe3a. Hapsay ¢ obiens-
BECTHBIMU CTPYKTYpPaMH pereHepara B ero rpaHyJIsIIIAOHHOMN TKaHH BbISIBIIEHBI
MblIlIeYHbIe BONIOKHA. B CBs3U ¢ 0CO6eHHOCTSIMH CTPYKTYPHOM OpraHM3alin
¢$ubpopeTHKyIISPHOM, IPyOOBOIOKHUCTOM, IJTACTHHYATOM TKaHeH U UX JIOKa-

JM3alyel B pereHepare MpejioKeHo BBIJIETUTh B TIePBOM OPraHW30BaHHBIIN
Y HeOpraHM30BaHHBIM CIIOW, @ B OCTAJIbHBIX — TUIIWYHBIA U HETUIIUYHBIHA
(pa3pyLIArOIIHFIACS) KOMIIOHEHTEl. MeToioM rMCTOMOP(pOMETPUH TIOTydeHbI
JIaHHBIe 0 GAKTUYEeCKUX 3HAYEHHSIX IUIOIa el reMaToMBbl, TPaHYIISIIMOHHOM,
$ubpopeTukyspHOM, rpy6OBOIOKHUCTOM U IUIACTUHYATOM TKaHel Ha 3, 10,
15, 24, 45-e cyTku nOCIIe MOZIENIMPOBAHMS TIEPEJIOMA, MX IPOLEHTHBIX OT-
HOIIeHUsIX K OOIIel IUIoIma iy pereHepara U INHAMUKe UX U3MeHeHUH OT
OJIHOTO CPOKa K JIPyTrOMYy.

3axurouenue. /laHHble rucToMopdoMeTpUr pereHepara 60ibiebepIioBoi
xoctu Ha 3, 10, 15, 24, 45-e cyTky mOCTIe onepanyy, a TakXe BBIBIIEHHbIE
0CcOGEHHOCTH ero TUCTOCTPYKTYPbI PACHIUPSIOT U JIOTIONHSIOT UMEIOIyH0Cs
MHQPOPMAIIHUIO T10 3aKHBJIEHUIO T1epeIOMOB KOCTel M MOTYT GBITh UCIIOJIB30-
BaHBbI JUIs GyH/[AMEHTaJIbHOM MeJIUIIHEL.

KirroueBslIe ciioBa: Tpy64aras KOCTb, pereHepar, reMaToMa, TpaHyJIsIIIMOHHAs
TKaHb, GHOPOPETHKYIISIPHAst TKaHb, IPyOOBOJIOKHUCTAs TKaHb, TVIACTUHYATAs
TKaHb, MOPGOMETPHSI, METO].
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Abstract

Aim — to carry out a quantitative assessment of the healing of tubular bone
fracture modeled by applying a hole defect in it and to analyze existing
methods of bone regenerate morphometry.

Material and methods. The data were obtained on 30 white mature rats,
which had a hole defect made in the tibiae. Morphological and morphometric
studies of the regenerate were performed on the 3rd, 10th, 15th, 24th and 45th
days after surgery on histological sections.

Results. Microscopically the tibial regenerate in mature rats is characterized
by the presence of hematoma from 3rd to 10th days, as well as granulation
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tissue from 3rd to 24th days, fibroreticular tissue, woven bone from 3rd to 45th
days, and lamellar bone, from 10th to 45th days of reparative osteogenesis.
Along with the well-known structures of the bone regenerate, muscle fibers
have been identified in its granulation tissue. Due to the peculiarities of the
structural organization of fibroreticular tissue, woven and lamellar bones and
their localization in the regenerate, it is proposed to distinguish organized
and unorganized layers in the first, and typical and atypical (disorganized)
components in the rest. Histomorphometry was used to obtain data on the
actual values of the areas of hematoma, granulation, fibroreticular tissue,
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woven and lamellar bones on 3rd, 10th, 15th, 24th, 45th days after fracture
modeling, their percentages to the total area of the regenerate and the dynamics
of their changes from one period to another.

Conclusion. The histomorphometry data of the tibial regenerate on the 3rd,
10th, 15th, 24th and 45th days after surgery, as well as the revealed features

of its histostructure, supplement the available information on bone fracture
healing and can be used for fundamental medicine.

Keywords: tubular bone, regenerate, hematoma, granulation tissue,
fibroreticular tissue, woven bone, lamellar bone, morphometry, technique.
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m BBEJIEHUE
CornaCHo CTaTUCTUYEeCKUM JaHHBIM, B Poccuiickoit Pe-
Jlepaluy TPaBMBI 3aHUMAIOT BTOpPOe MecCTo IocJe 3a-

OosieBaHUI CepleYHO-COCYAUCTOM CUCTeMBI U IIepBoe Me-
CTO Cpe[iy IPUYMH BBIXOJ]a Ha IepBUYHYIO NHBAJIUIHOCTD Y
nmanueHToB B Bo3pacTe 1o 60 et [1]. B HacTosiee Bpems
BOIIPOC TPaBMaTH3Ma SIBJIIeTCs 0COOeHHO aKTyalbHBIM [2].
V4auThIBasi, Kakve COITHaIbHO-3KOHOMUYeCKUe TI0CTIe/ICTBUS
MMeIOT TPaBMbI T'PakIjaH /AJIsl FOCYAapCTBa, U3ydeHue BOIIpo-
COB pellapaTUBHOU pereHepanyy KOCTel IpefCTaBiIsIeTCs
KpaviHe BaXKHbIM.

3axuBIIeHMe ITepeioMa KOCTH SIBJISIeTCS! CII0XKHBIM, MHOT'O-
CTyIIeHYaThIM [IPOI[eCCOM, JJISl OLleHKU KOTOPOTO MUCIIOIb3Y-
IOTCS KITMHUYeCKYe IPU3HAKH, a TaKXKe peHTTeHOJIOTM4YecKue,
yABTPa3ByKOBEHIe [3], Mopdororniyeckue (CBeToBasi MUKpO-
CKOTIHS U TUCTOMOpdOMeTpHs), a Takxe JlabopaToOpHbIe
(ompenenenrie MapkepoB KOCTHOTO MeTaboJM3Ma) MeTO/IbI.

m [TEJIb

OcymiecTBUTh KOJIMYEeCTBEHHYIO OLIeHKY 3aKUBJIEHUS
mepesyioMa Tpy64aToil KOCTH, CMOJIeIMPOBAHHOTIO ITyTeM Ha-
HeCeHHs B Hell CKBO3HOTO JiedeKTa, ¥ IIPOBECTH aHAJIU3 CY-
IIeCTBYIOLIUX METOIMK MOP$OMeTpPUH KOCTHOTO pereHepara.

m MATEPUAJI 1 METO/IbI

B uccnenoBanuu 6suty Mcnonb3oBaHb! 30 6enbix Gecro-
POIHBIX KPBIC-CAMIIOB II0JIOBO3PEJIOTO BO3pacTa C MacCok
200-210 r (110 6 )KUBOTHBIX Ha KaXKIbIii CDOK 3KCIIEPUMEHTA).
[lepesrom 6ombliebepOBBIX KOCTEM MOAEINPOBajCs nyTeM
HaHEeCeHUs CKBO3HOTO JIbIpUaToro gedekra (2,2 MM) 371eKTpo-
WHCTPYMEHTOM, COCTOSIIIIMM M3 TBepIOCIIaBHOTO 6opa st
YIJIOBOTO HaKoHe4HHKa (ripousBonuTesib AO «033 Brnagmu-
Ba», benropon, P®) v aHI0M0HTHYECKOTO MOTOpA C HAKOHEY-
HUKOM U pelyKIIMOHHOM rojoBKoi X-Smart (Ipou3BOAXTENb
Dentsply, Maillefer, IlIBeiiriapusi) B IpokCHManbHOM OTHejie
muadusza nox a¢pupHeIM Hapko3oM [4]. Cpoku HabIOneHuMs
MOCJIe OKOHYAHUS ONlepaTUBHOTO BMemaTenbCcTBa (3, 10, 15,
24, 45-e CyTKM) yCTaHABJIMBAIA Ha OCHOBAHHUU KJTFOYEBBIX
CpOKOB penaparuBHoro ocreoreHe3a mo H.A. Kopxy, H.B.
Henyx (2006) [5]. ns THCTOIOTMYECKOTO UCCIIeJ0BaHHUS
BBHITWJINBANIK pparMeHT 00JibIIebeploBON KOCTU MeXAY
MIPOKCUMATbHBIM 3MUbH30M U Iradr3oM, GUKCHPOBAU B
10% pacTBOpe HeUTpaabHOTO popMajkHa, JeKaJIbIIMHUPO-
Bas 5% pacTBOPOM MYpPaBbUHOMN KHUCJIOTHI, 006e3BOXUBAIN
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B M30IIPONWIOBOM CIIMPTe BO3pacTarollleil KOHIleHTpaIun
Y 3aJIMBajIi B TOMOT'eHU3WPOBAHHYIO TapapuHOBYIO Cperdy
Histomix. ['oToBMIM THUCTONOTHUYECKHE CPe3bl TONIIUHON
5-6 MKM, KOTOpbIe OKpalIMBaJN reMaTOKCUIUH-303UHOM,
o Maccony. [Ins BU3yaJbHOM OlleHKU T'MCTOJIOTMYeCKUX
M3MeHeHU! Ha cpe3aX, IIPOBe/IeHHs 3aMepoOB UX CTPYKTYp-
HBIX KOMITOHEHTOB, a TakXe ¢oTorpadbrupoBaHUs UCIIOJIb30-
BaJIU NIPOI'PaMMHO-aMIIapaTHBINA KOMILJIEKC, COCTOSIIAN U3
MepCoOHAJIbHOTO KOMITbIOTepa (TIporpaMMHOe obecriedeHue
Nis-Elements BR 4.60.00), mukpockomna Nikon Eclipse Ni
u nudposoi kamepsbl Nikon DS-Fi3 (Nikon Corporation,
Japan). 3amepsl MopdpoMeTpUieCcKUx apaMeTpoB KOCTHO-
T0O pereHepara OCyIIeCTBJISUIM B KOMIIBIOTEPHOM ITporpaMme
NDP.view2 (Hamamatsu Photonics K.K., EU, Japan, UK,
USA). YucnoBble faHHbIe 3arpy>Kajy B JIUIIEH3UOHHYIO KOM-
nbioTepHyto nporpammy JASP (Bepcus 0.19.1.0, The JASP
Team, Amsterdam) [iJis TpoBejieHUs] OMKUCATeIbHON CTaTH-
CTUKHU (1151 BLIYMCIIEHUS] MeJIMaHbl U KBapTuiei). B aToi
e IporpamMmme IIPoBepsuId HOPMaJIbHOCTb paclipefiesieHust
JIAaHHBIX C UCTOJb3oBaHueM kputepus lllanmupo — Yunka.
VuuThIBas pacupeziesieHye JaHHbIX, OTVINYHOe OT HOpMalb-
HOTO, /Il CPaBHeHHs He3aBUCUMBIX TPYIII B pa3lUIHbIe CPO-
KU 3KCIleprMeHTa npuMeHsii U-kpuTtepuii ManHa — YUTHU
IUIsl yCTAHOBJIEHUS CTaTUCTUYeCKU 3HAYMMBIX M3MeHeHU.
JloBepuTebHBIM UHTEPBAJIOM [IJIsl 3HaYeHuH cautanu 95%.

m PE3VYJ/IBTATBI

Ha TpeTbu cyTku sxcneprMeHTa B obacty gedexra Bbl-
SIBJISIETCS. YIaCTOK TeMaTOMBbl, KOTOPBII OKPYXXaloT IPaHyJIs-
I[MOHHas1, pubpopeTUKyIIsIpHas TKaHU (PUCYHOK 1), mpruemM
B TIOCJIe[IHEeH BBISBIISIOTCS O4aru TpyOOBOIOKHUCTOMN TKaHU.

B o6rnacTtu remaTomsl onpeiessitoTcs: prubpUHOBLIE BOJIOK-
Ha, KOTOpble pparMeHTUPYIOT JaHHYIO 00/1acTh, OTAENSIOT
ee OT TPaHY/IAIIMOHHONU TKAHU U OTPaHUYUBAIOT JaJIbHEN-
Illee paclipocTpaHeHHe B OKpY>Kalolie TKaHH GOPMeHHBIX
3JIeMeHTOB KPOBU. MeXITy BOJIOKHAMMU BBISIBIISIIOTCS pa3py-
IIeHHbIe UK pa3pyliaiomniyecs GopMeHHbIe 3JIeMeHThl Kpo-
BU, MBIIIIeYHble BOJIOKHA U KOCTHBIe OTJIOMKHU. [Ipu aTom Ha
nepudepuy reMaToOMBbI ONIPeNIeNIIOTCS eIMHUIHbIe COCYB.

B rpanynsaiuoHHON TKaHU, OKpY»XKaloleil reMaTomy,
KJIETKH pacIojiaraioTcs pbixio. KieTouHslit cocTaB pasHo-
obpazen. Onpenenstorcs: pubpoodIacThl, MaKpodaru, JTuM-
douuTel, MmanoguddepeHITIpOBaHHbIE KIETKU, KalTWIISPhI
B Pa3HOM CeYeHHH.
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PucyHok 1. Ydacmok pezeHepama 6osbwebepuyoBoli kocmu nocne
HaHeceHusi B Hell CKBO3HO20 Oblp4amozo degekma Ha mpembu
CymKuU 3kcnepuMeHma: A — ysacmok 6onbwebepyoBoli kocmu ¢
pezeHepamoM, b — zemamoma, B Komopol Bcmpedaromcesi ocmamku
MbIWeYHbIX BOMIOKOH (1) c cocydamu (2), B — epaHynsiyuoHHas
mkaHb, codepxxaujasi cocyo (2), pubpobnacm (3), Makpogaz

(4), numgpouyum (5), ' — ysacmok opzaHu3oBaHHoU (6) u
b6e3ocmpoBKoBoU HeopeaHu3oBaHHoU (7) pubpopemukynspHol
mKaHUu, codepxauyul y4acmku munu4yHol epy6oBonokHucmol
mkaHu (8), komopble npusiexxam K 2paHynssyUoOHHOU mKaHu

(9), 4 — yuacmok 6e3ocmpoBkoBoll HeopzaHu30BaHHOU
¢ubpopemukynspHol mkaHu, KoHmakmupyouwuil ¢ KpacHbIM
KOCMHbIM M0320M, 10 — mezakapuouyumsi. Okpacka:
2emMamoKcuwiuH-303uH (A-B, [1), no Maccowny (I').

Figure 1. Tibial bone regeneration site after applying a hole defect
in it on the 3rd day of the experiment: A — area of the tibia with
regenerate, B — hematoma in which remnants of muscle fibers

(1) with vessels (2), C — granulation tissue containing a vessel

(2), fibroblast (3), macrophage (4), lymphocyte (5), D — area of an
organized (6) and non-insular disorganized (7) fibroreticular tissue
containing areas of typical woven bone (8) that adhere to granulation
tissue (9), E — area of non-insular disorganized fibroreticular tissue
in contact with red bone marrow, 10 — megakaryocytes. Staining:
hematoxylin-eosin (A-C, E), according to Masson (D).

dubpopeTukysnspHas TKaHb IIpeficTaBjieHa HeoOpraHU30-
BaHHBIM CKOIIEHHEM KJIETOK U BOJIOKOH, MeX/1y KOTOPBIMU
pacmnosaraiorcs cocyasl. CieyeT OTMEeTUTh, 9TO KJIETOK
OobIle, 4yeM BOJIOKOH, a CTPYKTYpPHBbIe KOMIIOHEHTH! ¢pu-
OpOpeTHKYJISIPHON TKaHH, OKPY’)Kalolllie TPaHyISIIMOHHYIO0
TKaHb, pacIoJaraioTcs BAOIb NocieqHell B Bune cios (op-
TaHU30BaHHBIN Cyl0l GUbpopeTUKyIsspHON TkaHu). Co crTo-
POHBI KOMIAKTHON KOCTU B GUOpPOPETUKYJISIPHON TKaHU
CTPYKTypHble KOMIIOHEeHTHI pacloyaraloTcs IyYKaMu B pas-
HBIX HalpaBjieHUsX (6e30CTPOBKOBBINM HEOPTaHU30BAHHBIN
cio¥ puOpOPeTUKYISIPHOM TKaHU) U MeXy HUMU IOSIBIIS-
IOTCS BBITSHYTON (pOPMBI Y9aCTKU IPYOOBOJIOKHUCTOM TKaHU.
JlaHHBIe y4aCTKH OKPY>KeHbl 0CTeobIacTaMU U COCTOSIT U3
OpPraHU30BAaHHBIX B IIYYKH HEIJIOTHO PacCIOJIOXKeHHBIX KOJI-
JIareHOBBIX BOJIOKOH.

Y49acTok KOMITAKTHOM KOCTH, KOTOPBIM MTPUJIEXKUT K 0071a-
cTu edpeKTa, CoIepXKUT JIaKyHbI 6e3 ocTeonnToB. KpacHsiit
KOCTHBIN MO3T, KOHTaKTUPYIOUIUM C JaHHOM 006J1acThio, CO-
JIeP>KUT KPYIIHble MerakapuOIUTHI.

180

Obaacrs
nedexra

PucyHok 2. Yd4acmok pezeHepama 6onbwebepuoBoll kocmu
nocJie HaHeceHus B Hell CKBO3H020 Obip4amozo decekma Ha 10-e
CYMKU 3KcnepumMeHma: A — yqacmok bonbuebepyoBol Kocmu

¢ pezeHepamoM, b — ezemamoma, codepxxawjasi pubpuHoBbie
BosiokHa (1), B — epaHynsiyuoHHasi mkaHb, codepaujasi cocyo
(2), pubpobnacm (3), Mmakpogpae (4), numcpoyum (5), I —
y4acmok 2paHynsiyUOHHOU MKaHU C MbilUEeYHbIMU BOJIOKHaMU

(6), O — ysuacmok opeaHusoBaHHoU (7) u ocmpoBkoBoll (8)
HeopezaHu30BaHHOU ubpopemuKynsipHoll mkaHu, codepxawjudi
ydacmku munuyHol epyboBonokHucmoUl mkaHu (9), E — ysacmok
munuyHoll epyboBosiokHucmoUl mkaHu, okpyxarouwiell KoCmHo-
MO0320Bble N0JI0CMU C 0CMPOBKOBOU HeopaaHu30BaHHOU
¢pubpopemukynsipHol mKaHbto, nepexoosuwull B munu4HyH
nnacmuH4amyto mkaHb (10), OKpy)karoulyto KOCMHO-M0320Bble
nosiocmu € KpacHbIM KOCMHbIM M0320M (11), XK — yyacmok
munuyHol nnacmuH4yamoti KocmHoll mkaHu pezeHepama c
OKpY>aruwumM pezeHepam KpacHbIM KOCMHbIM M0320M, 12 —
ocmeobnacmel, 13 — ocmeoyum, 11 — KOCMHO-M0320Basi N0A0CMb C
KpacHbIM KOCMHbIM M0320M, 12 — KocmHble mpabekynbl munudHol
nnacmuH4amoli kocmHol mkaHu, 14 — ocmeoknacm, 15 —
Mezakapuoyumsi. Okpacka: eeMamokcuiuH-303uH (A-T, E, XX), no
Maccony (4).

Figure 2. The tibial bone regeneration site after applying a hole
defect in it on the 10th day of the experiment: A — area of the tibia
with regenerate, B — hematoma containing fibrin fibers (1), C —
granulation tissue containing a vessel (2), fibroblast (3), macrophage
(4), lymphocyte (5), D — area of granulation tissue with muscle fibers
6), E — organized (7) and insular (8) disorganized fibroreticular
tissue containing areas of typical woven bone (9), F — section of
typical woven bone surrounding bone marrow cavities with insular
disorganized fibroreticular tissue, turning into typical lamellar bone
(10) surrounding bone marrow cavities with red bone marrow (11),
G — area of typical lamellar bone of the regenerate with red bone
marrow surrounding it, 12 — osteoblasts, 13 — osteocyte, 11 — bone
marrow cavity with red bone marrow, 12 — bone trabeculae of typical
lamellar bone, 14 — osteoclast, 15 — megakaryocytes. Staining:
hematoxylin-eosin (A-D, F, G), according to Masson (E).

I'mcromopdomeTtpust perenepara 60JbIIe6ePIIOBLIX KO-
CTed Ha TPeTbU CYyTKH IKCIEpPUMeEHTa I10Ka3aja, 4To ero
obmras mwiomasas cocraenser 10,480 [10,317;10,710] mm?,
101 b, 3aHUMaeMasl TeMaTOMOU B pereHepare, — 6,250
[5,942;6,513] Mmm?, IO b, 3aHUMAaeMast TPaHyJISIIIUOHHON
TkaHblo, — 1,790 [1,698;1,875] mm?, dpubpopeTUKysIpHO
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TkaHbi0 — 1,615 [1,530;1,685] Mxm?, rpyOOBOIOKHUCTOM
kocTHOM Tkanbio — 0,885 [0,807;0,932] Mm?2, 4TO B IIPOIIEHT-
HOM BBIpa)KeHUU COCTaBjsieT cOoTBeTCcTBeHHO 60%, 17%,
15%, 8% ot ob1e#t momaau pereHepara.

ITo cTtpykType obnacts gedekra Ha 10-e cyTku 3KcIepu-
MeHTa aHaJIoTMYHa TaKOBOW Ha TPEThHM CYTKH, HO II0 Iepu-
dbepun puOPOPETUKYISIPHON TKAHU TOSBIISIETCS TJTACTHUH-
yaTas TKaHb (pucyHok 2). CiefayeT OTMeTUTbh, YTO TKAHU
perenepara ¢pOpMUPYIOTCSI pABHOMEpHO I10 BCel OKPY>KHOCTH
obnactu gedekra.

ITo cTpyxType 1 pacosnoxeHuo obIacTb reMaToMBl, Ipa-
HYJISITUOHHAs 1 GUOPOPeTHKYISIPHAsE TKAHU CXOIHBI C TaKO-
BBIMH Ha TPeTbU CyTKHU 3KCIIepUMeHTa, IPU 3TOM B TpaHy-
JIIMOHHOM TKAaHU ObUTU BBISBIIEHB! eJUHHUYHbIE MbIIIIeYHbIe
BOJIOKHA, B KOTOPHBIX OIpefessieTCsl UICIepYeHHOCTb.

Co CTOpOHBI TIJIACTUHYATON TKAaHU I'PyOOBOJIOKHUCTAS
TKaHb OIpeJieliseTcs B BUJle Pa3BeTBIIEHHBIX, CBS3aHHBIX
IpYT C IPyroM y4YacTKOB HellpaBWIbHON (OpPMBI, OKpYyXa-
IOIUX CKOIIeHUs GpUOPOPeTUKYISIPHON TKaHHU, KOTOpas
¢dopMHUpyeT OCTPOBKOBBIM HEOPTaHU30BAaHHBIN CIION. JTU
y4acTku ¢pubpopeTHKyIpHON TKaHH 00pa30BaHbI PHIXJIbI-
MU CKOIUIEHUSIMU ITYYKOB KOJIIaTeHOBBIX BOJIOKOH, a TakK-
ke $pubpobacToB ¢ GUOpOIUTAMU U MEPexXOodsT B IJIOTHO
yIaKOBaHHbIe CKOIUIEHMsI KOJUIaTeHOBBIX BOJIOKOH C aHAJIo-
TMYHBIMU KJIETKaM{ U OCTeOKJIacTaMu, 06pasys TpabeKysibl
IJIaCTUHYATON TKaHU. [IpryeM mpocTpaHCcTBa MeXy Myd-
KaMM y IIepBoii 3aroHeHbl pUOpPOPeTUKYISIPHON TKaHbIO,
a y BTOpPOM — KpacHBIM KOCTHBIM Mo3roM. Ha moBepxHocTH
TpabeKys MJIaCTUHYATON KOCTH OIPe/iesSIFOTCS. OCTeOKIIACThI.

CrnenyeT oTMeTUTb, UTO Ha Nepudepuu pereHepara
Y9aCTKU IPyOOBOIOKHUCTOM U IJITACTUHYATON KOCTHOM TKa-
HU HA4YMHAIOT pa3pyuiaThCs (II0 CTPYKTYpe COOTBETCTBYIOT
paspylaoNIMMCcsl KOCTHBIM OTJIOMKaM Ha TPeTbU CYTKHU
SKCIIeprMeHTa B 00OJIacTH reMaTOMBbI, Ha IOBepPXHOCTH pas-
PYILIAIOIIKXCS CTPYKTYP OIIpefiesIsiioTCsl OCTeOKJIacThl), a Ha
UX MeCTe O0CTaloTCs KOCTHO-MO3TOBBIe ITOJIOCTH, 3aII0THeH-
Hble GUOPOPETUKYIISIPHOM TKAHBIO WM KPACHBIM KOCTHBIM
MO3TOM COOTBETCTBeHHO. TakuM 06pa3oM, MOXXHO BBIJIEIUTh
TUMWYHYIO 'PYOOBOJIOKHUCTYIO U IIJIACTUHYATYIO KOCTHBIE
TKaHU C HeU3MeHeHHBIM CTPOeHHeM, a TakKe HeTUIIUYHYIO,
a UMeHHO U3MEeHEeHHYIO TKaHb C Pa3pylIeHHbIMU WM pas-
PYILIAIOIUMUCS CTPYKTYPHBIMUA KOMIIOHEHTaMHU.

OcobeHHOCTU CTPYKTYPHBIX KOMIIOHEHTOB KOCTU, OKPY-
KaIOIUX pereHepaT B 006acTy fedekTa, COXPAHIIOTCS TaKue
e, KaK ¥ Ha TPeTbU CyTKH.

Ha 10-e cyTku skcnepuMeHTa o061ias IJI0Maab pereHe-
para coctasnser 11,500 [11,343;11,665] mm?, rutomazs, 3a-
HHUMaeMasi reMaTtoMoii B perenepare, — 0,140 [0,115;0,165]
MM?, IJIOIIaAb, 3aHMMaeMasl IPaHYISIMOHHON TKaHbIO,
- 0,890 [0,813;1,020] mm?, pubpopeTUKYSIPHOIN TKAHBIO
- 2,370 [2,295;2,625] MmM?, rpyOOBOIOKHHUCTON KOCTHOM
TKaHbio — 1,720 [1,662;1,823] MM?, IacTUHYATOM KOCTHOM
TKaHbIO — 3,630 [3,507;3,730] MM2, KOCTHO-MO3TOBLIMHU T10-
joctsamu — 2,535 [2,450;2,710] MM2, 94TO B IIPOIIEHTHOM BHI-
paXkeHUHM COCTaBJisIeT COOTBeTCTBeHHO 1%, 8%, 21%, 15%,
32%, 23% ot obimeil tiiomniaau pereHepara. Ilo cpaBHeHUIO
C TpeTbUMH cyTKaMHU Ha 10-e CyTKHU 3KCIlepuMeHTa ob1ias
IJIOINAAb pereHepaTa yBeiauumiack Ha 1,09% (p=0,004),
IJIoniaab reMaToMbl yMeHblunaack Ha 97,77% (p=0,002),
IUIOIIAb TPAHYJISIMOHHOM TKaHU — Ha 48,93% (p=0,002).
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PucyHok 3. Yd4acmok pezeHepama 6onblwebepuyoBoli kocmu
nocne HaHeceHusl B Hell CKBO3HO20 Obip4amozo degpekma Ha 15-e
CymKu akcnepumeHma: A — yqacmok bonbwebepuosoli kocmu

C pezeHepamoM, b — yqacmok peeeHepama ¢ epaHynsayuoHHou
mkaHbio (1), c opeaHu3oBaHHOU pubpopemuKynspHol mKaHbo
(2), c munuyHol epyboBonokHUCMOU mKaHbto (3), cooepxawel
KOCMHO-M0320Bble N0J0Cmu ¢ 0CmMpPOBKOBOU HeopaaHU30BaHHOU
pubpopemukynspHol mkaHbto (4), ¢ munuyHol (5) u Hemunu4HouU
(6) nnacmuH4amoU mKaHbto, OKPY>XaroWwuUMU NoA0CMU C KpacHbIM
KOCmHbIM Mo320M (7), B — yyuacmok pezeHepama, codepxxawjuil
MUNUYHYIO U HeMUNUYHYK NacmuHYamyto mkaHb, OKPYXKarWyto
KOCMHO-M0320Bble N0A0CMU C KPaCHbIM KOCMHbIM MO320M, [ —
ydyacmok 2paHynsiuuoHHol mkaHu, 8 — ocmeoknacm, 9 — Mbiwe4yHoe
BOIOKHO. OKpacka: 2eMamoKCWIUH-303UH.

Figure 3. Tibial bone regeneration site after applying a hole defect
in it on the 15th day of the experiment: A — area of the tibia with
regenerate, B — area of regenerate with granulation tissue (1),

with organized fibroreticular tissue (2), with typical woven bone

(3) containing bone marrow cavities with insular disorganized
fibroreticular tissue (4), with typical (5) and atypical (6) lamellar
bone surrounding cavities with red bone marrow (7), C — regenerate
site containing typical and atypical lamellar bone surrounding bone
marrow cavities with red bone marrow, D — granulation tissue site, 8
— osteoclast, 9 — muscle fiber. Staining: hematoxylin-eosin.

[Ipu 3TOM mnomaas GUOPOPETUKYISIPHOM TKAaHU YBeJIHNYU-
jach Ha 56,58% (p=0,002), a rpy6b0BOIOKHUCTOM KOCTHOM
—Ha 201,139% (p=0,005).

Ob6nactb nedexra Ha 15-e CyTKM 3KCIIepUMeHTa OTINYa-
eTCsl OT TaKoBOM Ha TpeThU U 10-e CyTKH OTCYTCTBUeM Te-
MaToMmel. [IpydeM ciiegyeT OTMeTHTh, YTO TKAaHU pereHepara
¢opMupyIOTCS paBHOMEPHO 110 BCeil OKPY>KHOCTH 006J1acTH
nedexra.

ITo cTpyxType U pacronoxeHuio 061acTh TPaHYIIAIMOH-
HOM, GpUOPOPETUKYIISPHOM, TPYOOBONIOKHHUCTON U TIJIACTHH-
4yaToi TKaHel CXOMHBI C TaKOBBIMU Ha 10-e cyTKU aKcriepu-
MeHTa. [Ipy 3TOM B TpaHy/ISIIIMOHHOM TKAaHU TaKXe ObLIH
BBISIBJIEHBI OMHOYHO PACIIOIOXKeHHbIe MBIIIeYHble BOJIOK-
HAa, B KOTOPBIX OIpeJiefisieTCsl HcuepuyeHHOCThb. B nmocnenHux
BCTPeyaloTCs CKOILJIeHUSI si/iep B OHOM M3 y4aCTKOB CapKo-
1a3Mbl (pucyHok 3). OpraHusoBaHHbIH cii0i ¢ubpopeTH-
KyJISIPHOM TKaHU HeloCpefICTBeHHO T'PAaHUYUT C TUIUIHON
rpyOOBOIOKHUCTON TKAaHbBIO, 8 OCTPOBKOBBIM HEOPraHHU30-
BaHHBIU CJIOM pacIiojaraeTcs B IIOJIOCTAX IMOCJIeJHe .

CrnenmyeT OTMeTUTD, YTO Ha Ileprdepun pereHepara omnpe-
NeNSI0TCS KaK TUMIWYHAs, TaK U HeTUNWYHas (pa3pyIaoria-
sicsl) TIJTaCTUHYATast KOCTHAs TKaHb (AHAJTIOTUYHAs MOPdOJI0-
rUyeckast KapTUHa BeisBiseTcs Ha 10-e cyTku), a Ha MecTe
MocCJeiHell 0CTaloTCs KOCTHO-MO3TOBbIe IIOJIOCTH, 3aI0JI-
HeHHbIe KpaCHBIM KOCTHBIM MO3roM. Psamom ¢ HeTunuyHoii
IUIACTUHYATOM KOCTHOM TKAHBIO BBISIBIISIIOTCSI OCTEOKJIACTHI.
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PucyHok 4. Y4acmok pezeHepama 6onbuwiebepyoBol kocmu
nocne HaHeceHus! B Hell CKBO3HO20 Obip4amozo degekma Ha 24-e
CcymKu akcnepumeHma: A — yqacmok bonbwebepuosoll kocmu

C pezeHepamoM, b — yqacmok pegeHepama ¢ 2paHynsuyuoHHou
mkaHbio (1), ¢ op2zaHU30BaHHOU (hubPOPEemMuUKyISPHOU MKaHbo
(2), c munuyHol epyboBonokHUcmol mkaHbto (3), cooepxxawel
KOCMHO-M0320Bble NosI0Cmu € 0CMPOBKOBOU HeopeaHu30BaHHOU
pubpopemukynspHoll mkaHbto (4), ¢ munuyHol (5) u Hemunu4Hou
(6) nnacmuH4yamotl mKaHb, OKpYXarouumMu nosocmu ¢

KpacHbIM KOCMHbIM M0320M (7), B — yyuacmok epaHynsiyuuoHHol
mKaHu ¢ op2aHu3oBaHHoU gpubpopemukynsapHol mkaHbto, M —
y4acmok pegeHepama, cooepxxawull munuyHy U Hemunu4Hyo
nnacmuH4Yamyto mkaHb, OKPYXKarowyto KOCMHO-M0320Bble
nosocmu ¢ KpacHbIM KOCMHbLIM M0O320M, 8 — MblUWEeYHOE BOSIOKHO
B 2paHynsiyuoHHol mkaHu, 9 — nycmas nakyHa. Okpacka:
2eMamoKCUIUH-303UH.

Figure 4. Tibial bone regeneration site after applying a hole defect
in it on the 24th day of the experiment: A — area of the tibia with
regenerate, B — area of regenerate with granulation tissue (1),

with organized fibroreticular tissue (2), with typical woven bone

(3) containing bone marrow cavities with insular disorganized
fibroreticular tissue (4), with typical (5) and atypical (6) lamellar
bone surrounding cavities with red bone marrow (7), C — area of
granulation tissue with organized fibroreticular tissue, D — regenerate
site containing typical and atypical lamellar bone surrounding
bone marrow cavities with red bone marrow, 8 — muscle fiber in
granulation tissue, 9 — empty lacuna. Staining: hematoxylin-eosin.

Ha 15-e cyTku akcriepyMeHTa o611[ast IJIOIAlb pereHepara
cocrasnser 10,210 [10,105;10,503] mm?, mtomaib, 3aHUMA-
eMasi T'paHyJISIMoHHOM TkaHbio, — 0,770 [0,637;0,858] mm?,
¢$ubpopeTuKyIsipHOW TKaHbIO — 2,445 [2,308;2,508] MxMm?,
rpyOOBOJIOKHUCTOM KOCTHOM TKaHbio — 2,065 [1,987;2,165]
MM?, TUTAaCTUHYATOM KOCTHOM TKaHbIo — 2,160 [2,032;2,295]
MM?, KOCTHO-MO3TOBLIMU TTosiocTssmMu — 2,925 [2,768;3,052]
MM?, YTO B IPOIIEHTHOM BBIPa)KEHHU COCTAaBJIsIeT COOTBET-
cTBeHHO 7%, 23%, 20%, 21%, 29% ot o6me#t miomanu
pereHepara. B cpaBrenuu c 10-mu cytkamu Ha 15-e cyTku
JKCIIepUMeHTa 00I11ast IVIONIAlb pereHepara yMeHbIIIWIACh Ha
10,08% (p=0,004), ruiomanb rpaHyJISIMOHHON TKAHU — HA
17,30% (p=0,180), momans $pubOpOPeTHUKYISIPHOM TKAaHU —
Ha 2,51% (p=0,937). Ilinomaas rpybOBOIOKHUCTOM KOCTHOM
TKaHU yBenmumuuiack Ha 17,64% (p=0,013), miactuHuaTon
KOCTHO¥ TkaHW — yMeHbImiack Ha 40,22% (p=0,002), a
IUIOMIAh KOCTHO-MO3TOBBIX IIPOCTPAHCTB YBEJIMYMIACh HA
13,55% (p=0,026).

O6nactp nedekra Ha 24-e CyTKH, KaK U Ha 15-e cyTKu
3KCIIepUMeHTa, OTJINYaeTCs OT TaKOBOW Ha TpeTbu U 10-e
CYTKU OTCYTCTBHeM reMaroMmbl. [Ipuuem ciieyer orme-
TUTb, YTO TKAHU pereHepara GOPMUPYIOTCS pABHOMEPHO
10 Bcel OKpyXHOCTH obrnacTtu medekra. I[lo cTpykType u
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PucyHok 5. Y4acmok pezeHepama 6osbuwiebepyoBol kocmu

nocse HaHeceHus B Hell CKBO3HO20 Obip4amozo degpekma Ha 45-e
CYmKu 3kcnepumeHma: A — y4acmok bonbwebepyoBol kocmu

¢ peeeHepamoM, b — yuacmok pezeHepama ¢ opaaHu3oBaHHOU
pubpopemukynspHol mkaHbto (1), c munuyHol epyboBoaoKHUCMOU
mkaHbto (2), ¢ munuyHol (3) u Hemunu4Hol (4) nnacmuH4amou
MKaHbI0, OKPY>XarouUMU NO0CMU C KpacHbIM KOCMHbIM M0320M (5),
B — yyacmok pezeHepama, codepxxauwuli munu4yHyto U Hemunuy4Hyo
naacmuH4Yamyro mkaHb, OKPYXXatowyr KOCMHO-M0320Bble nosiocmu
C KpacHbIM KOCMHbIM M0320M. OKpacka: 2eMamoKCUIUH-303UH.

Figure 5. The tibial bone regeneration site after applying a hole
defect in it on the 45th day of the experiment (A, b): A — area of
the tibia with regenerate, B — area of regenerate with organized
fibroreticular tissue (1), with typical woven bone (2), with typical (3)
and atypical (4) lamellar bone surrounding cavities with red bone
marrow (5), C — area of regenerate containing typical and atypical
lamellar bone surrounding bone marrow cavities with red bone
marrow. Staining: hematoxylin-eosin.

pacnosioXXeHUI0 00J1aCTH I'PaHySIMOHHON, pUOpPOpeTUKyY-
JIIPHOM, TPYOOBOIOKHUCTOM U IIJTACTUHYATON TKaHel CXof-
HBI C TAaKOBBIMH Ha 15-e cyTku skcnepumenTa. [Ipu 3Tom B
T'PaHYJISI[UOHHON TKAaHU TaKXe ObLTH BBISIBIIEHBI [IOOIMHOYKe
pacnosioXkeHHbIe MBIIIeYHbIe BOJIOKHA, B KOTOPBIX OIpefe-
JiseTcsl ucuepueHHOCTb. OpraHmM3oBaHHBIN cioi dpubdpope-
TUKYJISIPHOM TKaHU HEeIloCPeJCTBeHHO IPaHUYUT C TUITUIHOMN
IpyOOBOJIOKHHCTOM TKAHBIO, @ OCTPOBKOBBIN HEOPraHU30BaH-
HBIU pacIiojiaraeTcs B MOIOCTSX MOCIIeJHeN.

CrnenyeT OTMeTUTD, YTO Ha Ilepudepun pereHepara ompe-
JIeJISIIOTCS KaK TUIIWYHAs, TaK ¥ HeTUINYHAs [JIJaCTUHYAaTast
KOCTHasl TKaHb (aHaJoTH4Has Mopdoioruieckas KapTHHa
BBISBJISIeTCSI Ha 15-e CyTKH), a Ha MecCTe MOCiIeJHel ocTa-
IOTCSI KOCTHO-MO3TOBBIe [I0JIOCTH, 3all0JIHeHHbIe KPAaCHBIM
KOCTHBIM MO3TOM (PHCYHOK 4).

Ha 24-e cyTku akcriepumeHTa 06111asi IUIOIAlb pereHepara
cocraeinser 10,430 [10,037;10,688] mm?, mioiaib, 3aHUMa-
emasl rpaHyJISIMOHHON TKaHbio, — 0,655 [0,592;0,748] mm?,
¢dubpoperuxynspuoi tkanbio — 0,430 [0,405;0,485] mm?,
rpy0OOBOJIOKHUCTOM KocTHOM TkaHbio — 0,575 [0,505;0,638]
MM?, IJIaCTUHYATOM KOCTHOM TKaHbio — 2,115 [2,092;2,242]
MM?, KOCTHO-MO3TOBLIMU TosocTsMu — 6,505 [6,030;7,107]
MM?, 9YTO B IIPOLIEHTHOM BBIPQ)KEHUU COCTaBJIsIeT COOTBET-
cTBeHHO 6%, 4%, 6%, 21%, 63% oT 00I11eli IJIOIIAAH pereHe-
para. B cpaBHeHu# c 15-Mu cyTKaMu Ha 24-e CyTKH 3KCIIepH-
MeHTa 00111as MJIoIa/ib pereHepara yBenudwiack Ha 0,69%
(p=0,818), mnoraab rpaHyISIMOHHON TKAaHU YMEeHBIITWIach
Ha 12,56% (p=0,296), iomans ¢ubpopeTUKyIIPHON TKa-
Hu — Ha 81,64% (p=0,002), mwiomanas rpybOBOJIOKHUCTOM
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PucyHok 6. [pacbuk «[JoxxdeBble obnaka», ompaxarouwull OUHAMUKY
usMeHeHul niowaou peseHepama bosnbuwebepyoBbix Kocmel B
meyeHue pasHbiX ¢ha3 penapamusBHO20 ocmeozeHesa (a—c¢ 3 no 10
cymku, 6 —c 10 no 15 cymku, B —c 15 no 24 cymku, 2 — ¢ 24 no 45
CYmKuU).

Figure 6. “Rain cloud” graph reflecting the dynamics of changes in
the area of tibial regenerate during different phases of reparative
osteogenesis (a — from 3 to 10 days, b — from 10 to 15 days, c —
from 15 to 24 days, d — from 24 to 45 days).

KOCTHOM TKaHH — Ha 62,41% (p=0,002), moraap rmiacTuH-
yaToM KoCTHOM Tkauu — Ha 0,62% (p=0,748), a mnomanas
KOCTHO-MO3TOBBIX ITPOCTPAHCTB YBeIUYWIACh Ha 224,79%
(p=0,002).

O6mactb nedexTa Ha 45-e CyTKH 3KCIIepUMeHTa OT/IYaeT-
Cs1 OT TAaKOBOWM HAa 24-e CyTKY OTCYTCTBHEM I'PaHYJISIIIMOHHOM
TKaHU (PHCYHOK 5). IIprdem cienyeTr oTMeTUTh, 9TO TKaHU
pereHepara GOpPMHPYIOTCSl PABHOMEPHO 110 BCEH OKPY>KHOCTH
obmnactu nedexra. [lo cTpykType U pacnosioxeHHI0 00JIacTh
¢$UbpPOPeTUKYIISIPHOM, 'PyDOOBOIOKHUCTON U IJIACTUHYATON
TKaHe# CXOIHbI C TAKOBBIMHU Ha 24-e CyTKU 3KCIIEPUMEHTa.

Ha nepudepun perenepara ompeessifoTcsl Kak TUITAIHAS,
TaK ¥ HeTUITMYHAS IJIACTUHYATAsl KOCTHAS TKaHb (AaHAJIOTHY-
Hast MopdoJioruuecKast KApTHHA BLISIBIISIETCS HA 24-e CyTKH),
a Ha MeCTe MoCJIeTHel 0CTAl0TCsl KOCTHO-MO3TOBBIe IOJIOCTH,
3aI0JTHeHHbIe KPACHBIM KOCTHBIM MO3TOM.

Ha 45-e cyTku obmias mionia/ib pereHepara COCTaBIIseT
10,990 [9,973;12,173] mm?, niommiajb, 3aHuMaeMast Gubpo-
peTuKyssipHoii TkaHbio, — 0,420 [0,368;0,495] mm?, rpy6oBO-
JokHUCTOM TKaHbio — 0,400 [0,368;0,495] mm?, miacTrHYa-
ToM TKaHbio — 2,850 [2,732;3,042] MM?2, KOCTHO-MO3TOBBIMU
nonoctsamu — 7,320 [6,505;8,210] Mm2, 94TO B MPOIEHTHOM
BbIpa’KeHWH COCTABIISIET COOTBETCTBEHHO 4%, 4%, 26%, 66%
oT 0b1Ielt iona/iu pereHepara. B cpaBHenuu ¢ 24-mu cyT-
KaMH Ha 45-e cyTku 00111asl IUIOIAb pereHepara yBeJIniu-
nack Ha 6,95% (p=0,485) (pucyHok 6), iomans ¢pubpo-
PeTUKYJISIPHON TKaHU yMeHbIIWjachk Ha 2,65% (p=0,873),
IUIOIIalb I'PyOOBOJIOKHUCTON KOCTHOM TKaHU — Ha 29,65%
(p=0,009), mnormaab MWIACTUHYATON KOCTHOM TKAaHU YBeJu-
yunack Ha 33,31% (p=0,002), a momaib KOCTHO-MO3TOBBIX
mpocTpaHcTB — Ha 12,93% (p=0,240).

m OBCYKJIEHUE

PenapaTuBHBINM OCTeoreHe3 uMeeT CBOM 0COOEHHOCTH
TeYeHUs IPY Pa3HBIX THIAX IepeioMoB Koctei. Pe3ynbra-
ThI PYYHBIX U aBTOMAaTH3WPOBAHHBIX 3aMepOB MOTYT 3Ha-
YUTEJIbHO OTIMYAThCs, MIO3TOMY BaXKHO YYUTHIBATh BU/]L

www.innoscience.ru

obopynoBaHus [j1s1 MOpGOMETPHH, UCII0Ib30BaHHOEe IIPO-
rpaMmHoe obecrniedenre (ganee — [10) u TUIl OKpaIIBaHUS.

A.T. Cunanrtbesa u coasT. (2003) maioT oIeHKy Iporecca
obpa3oBaHMs pereHepara, pOpMUPYIONIETOCS MeXAY IPOK-
CHMaJIbHBIM U AUCTAJIbHBIM KOHIIAMU KOCTeH rojieHu cobak
IocJjie UX IONepevyHoro nepejoMa Ha OCHOBAaHUHU pacyeTa
k03bUITMeHTa KOMIIAKTU3aAIUK pereHepara (J10J1s1 KOpKOBOH
MIJIACTUHKY B TOMIEPEeYHOM Cpe3e pereHepara), koabduiiieH-
Ta $opMbl pereHepara (COOTHOIIIEHHe IT0IIepevyHOro pa3Mepa
pereHepara ¥ IollepeyHoro pasmMepa KOCTHOTO OTJIOMKa), KO-
adduIenTa CTpyKTYphI pereHepara (107151 KOCTHBIX OTHEJIOB
B 00IIei TIIONAY pereHepaTa), UHJeKca MIIOTHOCTH KOM-
MIaKTHOM U T'yb4aToit KOCTHOM TKaHU (CoziepkaHue BelllecTBa
KOMITaKTHOM M rybuaToil KOCTHOM TKaHHU Ha cpe3e pereHe-
pata). Ha ocHOoBaHUU TaHHBIX MMOKa3aTesel Jajiee paccuu-
THIBAIOTCS AMHAMUYeCcKHe IapaMeTphbl KOCTeoOpa3oBaHUs:
WHJIeKC COfiep>kaHHs KOCTHOIO BellleCTBa B pereHepare 10
Hayasa $opMHUPOBaHMSI KOPKOBOM IIJIACTUHKU U HA 3Talle ee
¢dopmupoBanus [6].

B.B. AunukoB u coast. (2005) MonenipoBaiu momneped-
HBIM IIepeJjioM KOCTeH TrOJIeHU Y KPOJIMKOB U IIPU IOMOIIU
OKYJISIPHOM CeTKU Ha TMCTOJIOTUYEeCKHX Cpe3ax OIlpefessuln
OTHoIlIeHHe 06beMa 06pa30BaHHOM KOCTH K TAKOBOMY B ApY-
TUX TUTAX TKaHe#d (CoOeMHUTEIHHOM, XPSIleBoi), OTHOCH-
TeJIbHYIO IUIOMIA b, 3aHUMaeMyIo IIOC/IeIHUMH, OTHOIIIeHHe
MIPOTSPKEHHOCTHU KOCTHBIX TPabeKysl, 3aHATHIX aKTHUBHBIMU
ocTeobyacTaMu, K UX 0OIIei MPOTSKEeHHOCTH, a TaKXe ero
KJIETOYHBIA COCTaB (KOJTUYECTBO TMCTHUOIMTOB, pubpobIIa-
CTOB, 001Ilee YHCJI0 0CTe0OIIaCTOB, KJIeTOK BOCHAIUTEILHOTO
psna) [7].

H.B. lenyx u coast. (2009) Ha Mopeny CKBO3HOTO JIbIP-
yaToro Aedekra B IUCTAIbHOM MeTadu3se 6eJJpeHHOM KOCTH
KpbICc MeToroM MopdomeTtpuu 1o [.I. ABrannusnoBy npen-
JlaraloT OIpe/iesiaTh KOJIMYeCTBO TKaHeBbIX 6a30bUIIOB,
HeWTpOHUIIOB, TIA3MOIUTOB, TUMPOIUTOB, GUOPOOIACTOB,
MasnoaudepeHITMPOBaHHbIX KJIeTOK Ha 1, 2, 3-e CyTKH mociie
CO3IaHMS IlepejioMa U IUIOIIAAb FPaHyISIHOHHOHN, Gpubpo-
PeTUKYJISIPHOH, 'PyOOBOIIOKHHUCTON KOCTHOH, IIJIaCTUHYATON
KOCTHOU TKaHel, MaTepUHCKOU KOCTHU U JIeTPUTa, KOCTHOI'O
mosra Ha 5, 7, 14, 21, 28-e cyTku [8].

A.B. Cnucapenxko u coaBT. (2013) onenuBanu mopdo-
dYHKIIMOHAJILHOE COCTOsSIHUe pereHepara Ha 7, 15 u 24-e
CyTKU IIOCJIe HaHeCeHUs IpIpyaToro gAedexra B cepeluHe
nmuadusa 6osb11e6epIioBBIX KOCTEH yTeM U3MepeHUs TaKuX
IIUTO- U TUCTOMOPGOMEeTPHUIeCKUX TapaMeTPOB, KaK IPOIeHT
¢$ubpobnactoB, Mmakpodaros, TUMPOITUTOB, IJIA3MOIUTOB,
HelTpodunos, ManoaruddepeHIIMPOBAHHBIX KIIETOK, Cpelir
o0111ero yucia KJIeTok, a TakXKe IPOIeHTHOe CofiepXKaHue
TPaHYISALUOHHON, pUOPOPETHKYISIPHOM, IPyOOBOIOKHUCTON
Y IJIaCTUHYATOM KOCTHOM TKaHed. MopdomeTpudeckye 3ame-
PBI IPOBOJMMIN B KoMIIbIoTepHoO mporpamMe SEO imagel.ab
Ha THUCTOJIOTMYeCKUX Cpe3ax, OKpallleHHBIX TeMaTOKCUIIMH-
303uHOM U 110 PomaHoBckomy — ['umse [9].

H.O. Amrykuna u coasT. (2013) Ha okpallleHHBIX Te-
MaTOKCUJIMH-303UHOM, 110 Ban ['M30Hy, rucronornieckux
cpesax pereHepara, GOpMUPYIOIIErocs B AbIpYaToM fedek-
Te cepeiHbl nradu3a 6e[peHHON KOCTU KPBIC, TIPH TTOMO-
IIA KBaJpaTHO-CeTYaTON OKYJISPHOM BCTaBKU MUKDPOCKOIIA
OTIpefiesIsiii OTHOCHUTENIbHYIO IIJI0MIAlb TeMaTOMbl, KOCTHOH,
$ubpPOPeTUKYIISPHOHN, TPAHYIISIIMOHHOMN TKaHel U KOCTHOTO
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Mo3ra U Jlajiee pacCUUTHIBAIM UX IPOIeHTHOe OTHOIIeHUe
K 0OI1e# MyIomaay Bcex TKaHel B obmactu nedekra. M3me-
peHus poBonwiIv Ha 3, 7, 14 1 21-e cyTKH mociie CO3/1aHust
Mojieliy fepesioMa 6epeHHo# koctu [10].

B.1O. Jle6benunckuii u coart. (2015), U.H. MuxaiiyioB u
coaBT. (2015) B akcrepuMeHTe Ha KPOJMKaX IMpeJiaraioT
paccYuTHIBaTh CllefiyIoliie MopdoMeTpUdecKre napaMeTpsl
IUCTPaKIIMOHHOIO pereHepara JIOKTEeBOM U JIy4eBOM KOCTeM:
OTHOCUTeJIbHBIN 00heM COCYI0B U TKaHeBBIX CTPYKTYP C BbI-
YHCJIeHHEeM B MOC/IeTHUX KOIU4YeCTBa KJIeTOK U MeXXKJIeTOU-
HOTO BelnecTBa (C pacueToM 0CCUGUITMPOBAHHBIX U HEOCCH-
$ULIUPOBAHHBIX CTPYKTYpP). ABTOpaMH IpeJjIoKeHbI TaKue
MopdoMeTpUUeckue UHIEKCHI, KaK COCYAUCTO-TKaHEeBOe
OTHOIIIeHUe, KJIeTOYHO-TKaHeBoe OTHOIIIeHUe, UHJIeKC 0C-
cudukarnuu. [lepBbie 1Ba MHAEKCA MPeCTaBIAI0T COOOH Co-
OTBETCTBEHHO OTHOIIIeHHe OTHOCHUTEJIbHOTO 06beMa COCyIoB
Y KJIETOK K KOJIM4eCTBY TKaHeBBIX CTPYKTYP, a TPeTHii — OT-
HOIIIeHHe YHCIIa 0CCUPUIMPOBAHHBIX CTPYKTYP K HeoCCUH-
LIMPOBaHHBIM. B nocieqHux onpeiesnsiii KOJIM4YecTBO KJIETOK
Y MeXKJIeTOYHOI'0 BelllecTBa. Mi3MepeHust IPOBOAWIN TIPU
IIOMOIITY OKYJISIPHOM CEeTKU U CUCTeMbl aHaJI3a U300pakeHUi
Ha cpe3ax, OKpalleHHbIX TeMaTOKCUIMH-303uHoM [11-13].

I[1.E. KoBanbuyk u coaBT. (2015) mnocie MomenrpoBaHUs
iepesioMa B IIPOKCUMaJIbHOM MeTadu3se OepeHHOM KOCTH ITy-
TeM HaHeCeHUsI CKBO3HOTO ABIPYATOro AedekTa mpearaioT
OTIpeJieNISITh IIPOTIeHT 3aroIHeHus JedekTa HOBOOOpa3oBaH-
HOM KOCTHOHM TKaHbIO Ha 7, 15, 30-e cyTku penapaTHBHOTO
ocTeoreHesa. JlaHHBII TapaMeTp aBTOPHI ONpesiesIsIy IIa-
HUMETPUYHO Ha IUPPOBOM M306paKeHUH TUCTOIOTUYeCKO-
ro Ccpe3a C IIOMOIIIBIO U3MepUTEeIbHOM CeTKU U BbIpaXkasll B
nporenTax [14].

0O.B. KopenbkoB (2016) njis orieHKH 3aXKHUBIIEHUS JIbIP-
yaToro Jiedpexra B fraduse 605bIe6eprioBhIX KOCTEH KPBIC
IpejJiaraeT ONpenensaTh OTHOIIeHNe IIONaay KOCTHON U
COeNIMHUTEeIbHOM TKaHel K o0Irel miomaau KOCTHOTO Jie-
¢dexTa c ucmonb3oBaHKWEM MMPOrPaMM aHaJIM3a U300pasKeHU
«Buneo-Tect» u «Buneo-Pa3mep». AHanus ocyiecTBIsIICS
Ha 15 u 30-e cyTku mociie mepejioMa Ha THUCTOJIOTMYECKUX
cpe3ax, OKpallleHHbIX TeMaTOKCHUIMH-303uHOM [ 15].

M.C. [IImakoBckuii u coaBsT. (2016) B kauecTBe Mopdo-
MeTpUYeCKUX ITapaMeTpOB OIeHKHU 3a)XUBJIeHUs IlepejioMa
medky 6eIpeHHON KOCTH KPOJIMKOB TIpeijlaraloT U3MepsiTh
IJIOMIAZb [TOBEPXHOCTHU KOCTHBIX TPabeKyll, YMCIeHHYIO
IJIOTHOCTB OCTe00JIacTOB, OCTEOIIUTOB, OCTEOKIIACTOB, COCY-
IIOB, IPOJTHUEepHUPYIOIINX 0CTe06IaCTOB, KJIETOK SHIOTeIHS.
3aMepsl OCyIecTBISUIMCh Ha 7, 14, 30, 60-e cyTku nocie
ollepaliy Ha Cpe3ax, OKpallleHHBIX T'eMaTOKCUINH-303MHOM
u 1o Ban ['u3ony, ¢ ucnons3oBaHueM nporpamMmsl Axioplan
2 imaging (Carl Zeiss, I'epmanus) [16].

B.. Oluntyx u coasT. (2018) Ha TpeTbU CyTKHU IHOCTe
CO3MIaHMs CKBO3HOTO JedekTa B cepenune nuadursza 601b-
111e6epIIOBBIX KOCTel KpBIC NpeJiaraloT OCYyIeCTBIISTh 3a-
Mep KJIeTOYHOTO COCTaBa pereHepara, a MMeHHO KOJIM4eCTBa
$ubpobnactoB, HEUTPOPUIOB, TUMPOIUTOB, TVIA3MOIIUTOB,
Makpodaros, ManoarddepeHIIMPOBAHHbBIX KIETOK, a Ha 15,
24-e CyTKM — NIPOLEHTHOTO COJIep>KaHHUsI TPAHY/ISIIMOHHOMH,
ubpopeTUKyIIpHOHi, rPyOOBOIIOKHUCTON U IJTACTHHYATON
TKaHel. B mocneqHux qByX OCyIIeCTBISIICS 3aMep TONIITUHbI
KOCTHBIX TpabeKkys B IleHTpe U Ha nepudepuu pereHepara,
a Takxe oOIIel IIOMAAX U AMaMeTpa COCYIOB BO BCexX U3
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HUX. MopdomeTpuyeckue 3aMepsl 0CyHIIeCTBIISIIUCH C II0-
MoInbio mporpamm «Bupeo-Tect 5,0» u «Buneo-Pasmep 5,0»
Ha THUCTOJIOTMYeCKUX Cpe3ax, OKpallleHHbIX T'eMaTOKCHUIINH-
s03uHOM (15, 24 cytku) 1 no PomanoBckomy — ['um3e (Tpetbu
cytkm) [17].

E.H. l'op6au (2019) uzyuana MopdomeTprieckyrie rapame-
TPbI KDOBEHOCHBIX COCYZOB ITIPOKCUMAJIbHOIO U JUCTANIbHO-
r'o KOCTHBIX OTJIOMKOB, aHAJIOTUYHBIX OTEJIOB pereHepara u
30HBI MeX/1y HUMH y cobak [ociie MoJie/IpOBaHUs Ioliepey-
HOTO TIepejioMa cepeJlMHbI Tradu3a 60bIIeb6epIoBbIX KO-
creit. Ha rucronorudeckux cpesax, OKpalieHHbIX TeMaTOKCH-
JIMH-303WHOM, OpCcerHOM 110 TeHnlepy — YHHY, IIpU IIOMOIITA
nporpammbl «BuneoTecT-Mopdonorus 4.0» (Poccust) us-
Mepsijla [uaMeTp COCYZIOB U YHCJIeHHYIO IIJIOTHOCTb COCYIOB
apTepHalIbHOTO ¥ BeHO3HOI'0 THIIA, OIIpeiesisijia KOJIMIeCcTBO
apTepuii, apTepuoJ, BeHys U BeH [18].

H.H. CyuxoB u coabT. (2019) MonenrpoBanyu OKOHYATHIN
nedekT B cpeiHel TpeTH 6elpeHHOM KOCTH KPBIC U U3MepsUIn
Takue IapaMeTpbl, KaK KOJIM4eCTBO COCYNIOB, KOJIMYeCTBO U
COOTHOITIEHHE KJIETOK 0CTeoluTapHoro nuddepona (octeo-
IIUTHI, 0CTe0BIacThl, 0CTEOKIACTHI), IUION[Alb KOCTHOTO MO3-
ra, BOJIOKHUCTOM TKaHH, KOJIMYeCTBO KJIETOK BOCHAJIUTENb-
HOTO psifia ¥ KJIeTOK MHOPOJHBIX Tesl. I3aMepeHus aBTopamu
npoBefieHs! B nporpamme Image] (NIH, CIIIA) Ha rucroso-
TMYeCKUX Cpe3ax, OKpallleHHbIX [eMaTOKCHUINH-303UHOM, 110
Bau 'uzony, Ha 14, 21, 28-e cyTku nociie MonesiipoBaHHUs
nepesnoMa [19].

3.A. Happipos u coasr. (2019) npeasnararoT ocyIecTBisTh
3aMep Takux MOpdOMeTpHUUIeCKHX ITapaMeTpPOB pereHepara
00JIbIIe0epIIOBBIX KOCTEHM KPBIC, KaK IIOIIAJb HEKPO30B,
IPaHyJSAIIMOHHOM TKaHU, KOCTHBIX TPabeKysl Ha TUCTONIOTH-
YeCKUX cpe3aX, OKpallleHHbIX TeMaTOKCUITHUH-303uHoM [20].

AHanu3 coBpeMeHHOM Hay4YHOM JINTepaTyphl II0Ka3asl OT-
CyTCTBHe BIUIOTbH JI0 HACTOSIIETO BpeMeHU eJJUHOI0 MOJX0-
Jla K MeTOJIMKe OLleHKU 3a’KHBJIeHUS TIepeIoMOB TPyOUaThIX
KOCTel, YTO MOXXHO CBSI3aTh C BBIOOPOM HCCIIeIoBaTeIIMU
Pa3IMYHBIX OMOJIOTMYeCKUX O0OBEKTOB JIJis U3ydeHus (Mo-
JleJTMPOBaHUs), CIIOCOO0B MOIEIMPOBAHUS TIePeIoMOB, Me-
TOIUYECKHUX IT0/IX0/I0B K MOPGOMeTPHUH, Pa3HbIX CPOKOB JIJIs
n3ydeHus ¢opMUpyIollerocs pereHepata. B panHue cpoku
ocJie repesoma (Ha TPeTbU CYyTKH) IPOBOANMbIe U3MepeHUs
KacaloTCst reMaToOMBbI U ee KJIeTOYHOT'O COCTaBa, a B OCTallb-
Hble cpoku (10-e cyTku u manee) — mapamMeTpoB GpopMUpY-
IOIMXCS U TIOCTelleHHO 3aMellaloniuX APYyT ApyTa TKaHe!
(rpaHyIAIMOHHOM, PUOPOPETHKYISIPHOM, IPyOOBOIOKHUCTOM
Y IIJIACTUHYATON KOCTHOM) U UX CTPYKTYPHBIX KOMIIOHEHTOB.

I'panynanroHHas TKaHb SBJISETCS Pa3HOBUIHOCTBIO CO-
eIMHUTEJIbHON TKaHU, KOTopasl pa3BUBaeTCs Ha MecTe ¢pu-
OPUHOBOTO CTyCTKa, HaUMHas C Meprudeprudeckux OTIe0B
remMaToMbl. Ee OCHOBHBIMU KJIeTKaMU SIBISIOTCA Gubpo-
6sacTel, MUOPUOPOOIACTHI, MPOUCXOJAINNE KaK U3 PAIOM
PacCIOIOXKeHHBIX COeIMHUTENbHBIX TKaHeH, Tak u audde-
peHIMpYIoINecs U3 KJIeTOK-Ipe/illleCTBeHHUKOB MU Me-
3eHXHMMaJIbHBIX CTBOJIOBBIX KJIETOK, MUTPUPYIOIINUX B 30HY
nepesoma. AMopdHOe Bell[eCTBO I'PAaHYIISIITMOHHON TKaHU
XapaKTepu3yeTCs BBICOKOM CTelleHbIO T'MIpaTalliy, B KOTO-
POM KoJITareHOBbIe BOJIOKHA COCTOST U3 KoJUIareHa TpeThero
Tumna (6osee OBICTPHIN CUHTE3, HO MeHbIIasi MexaHu4eCcKast
IIPOYHOCTD) 6e3 MPUCYTCTBHUS /1aCTHUeCKUX BOJIokoH. Haps-
Iy ¢ popMHpoBaHKeM aMOP}HOTO BelllecTBa U KOJIJIareHOBBIX
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BOJIOKOH IIPOMCXOIUT HOBOOOPa3oBaHHe KPOBEHOCHBIX Ka-
nuIspoB [21].

Hlanee B mpoliecce 3a)XMBJIeHUs IlepejioMa 13-3a IIPOJIu-
deparuu kietok ¢pubpodmactuyeckoro audpdepoHa U mMo-
CTeIIeHHOTO CO3peBaHus KOJIJIaTeHOBBIX BOJIOKOH (3aMellle-
HHe KoJlJlareHa TpeThero TUIIa IIepBbIM TUIIOM) popMupyeTcs
¢$ubpopeTUKYIIsIpHas TKaHb, ITpefcTaBeHHas 0eCropsI0oYHO
OpVeHTUPOBAaHHBIMH TSHKAMU U3 TAHHBIX KJIETOK U BOJIOKOH.
B nepudepudeckux otnenax pereHepara 1o Mepe Te4eHHs
Ipolecca ocTeopenapalyy MOsBISIOTCS Y4acTKU IpyboBo-
JIOKHUCTOX KOCTHOM TKaHU, KOTOPbIe XapaKTepU3yIOTCs yII0-
PSIOYEeHHBIM paclojioXKeHHeM pPasHBIX IO TOJIIKMHEe IYYKOB
KOJUTareHOBBIX BOJIOKOH, OPUEHTUPOBAHHBIX BIIOJIb CUIIOBBIX
nuHuN KoCcTH. OHM SIBISIIOTCS OCHOBOM (pOpMHUpPOBaHUS Tpa-
Oekys rpyOOBOJIOKHUCTOM KOCTHOM TKaHU, B KOTOPBIX YHCIIO
OCTeOI[UTOB U pa3Mep JIaKyH, B KOTOPBIX OHU JIOKAIU3YIOTCS
BBIIIE, YeM B 3peJIOi MJIaCTUHYATON KOCTHOM TkaHu. Eciu
MeXxny GopMupyouMMucs TpabeKkyiaMu rpybO0oBOIOKHUCTON
KOCTHOW TKaHH MPOCTPAHCTBA BLITIOJIHEHBI GUOPOPETHKY-
JIIPHOM TKAHBIO, TO B IIJIACTUHYATOMN aHAJIOTHYHBIE [TOJIOCTU
3aroTHeHbl KOCTHBIM M03roM [22].

AHanu3s omnpejiesiseMbIX aBTOPAMH T'HCTOMOpPGOMeTpUYe-
CKUX [TapaMeTpOB B pa3Hble CPOKH perapaTUBHOTO OCTeore-
He3a [OKa3bIBaeT MX BaXXHOCTh B KOJIMYECTBeHHOM OIleHKe
Ipolecca 3aXXUBJIeHUs IepesioMa Tpy6uaToit kocTu. J{uHa-
MHKa U3MeHeHHUH TaKUX [1apaMeTpoB, KaK KOJIM4ecTBO ¢u-
6pobmnacToB, ManoauddepeHITMPOBAaHHBIX KJIETOK B 00J1aCTH
reMaToOMBbl Cpefix 0OIero KoJau4ecTBa KJIeToK, YMCIeHHas
IUIOTHOCTB COCYIIOB, @ TaKXe IIPOIIeHTHOe cofiepykaHure ¢pop-
MUPYIOIINXCS TPAHYISIITMOHHON TKaHH, a 3aTeM ¢pubpope-
THUKYJISIPHOMN, IPyOOBOJIOKHUCTOM KOCTHOM U IJIaCTUHYATOM
KOCTHOU TKaHeM, OTpakaeT HOPMaJlbHbIU, B3aUMOCBs3aH-
HBIM CTyIeH4YaThli porecc ¢OpMHUPOBaHUs pereHepaTa OT
PaHHUX CPOKOB K ITO3[HHUM, U BBIKJIIOUeHHe U3 Ipolecca
KaKOT'0-TO OJJHOTO KOMIIOHeHTa 00s3aTellbHO NMPUBOIUT K
KOJINYeCTBEHHBIM M3MeHeHUsM Ipyrux. Tak, HapylleHue
HOPMAaJIbHOTO KPOBOCHAOXeHUs 061acTy MepejioMa BeJeT
K M3MeHeHHIO HallpaB/IeHUs! 0CTeoreHe3a B CTOPOHY ¢op-
MHUPOBAHUS XPSIIEBOM TKaHU, He 006JIaIaroIiei TeMy mpoy-
HOCTHBIMU XapaKTepUCTUKaMH, KaK1e eCTh y 3pejiod KOCTHOU
TKaHU. B HacTosIell paboTe yCTaHOBIEHO HAIW4Me MBbIIIed-
HBIX BOJIOKOH C IOTIePeYHOM MCUepueHHOCThIO B CTPYKTY-
pe TpaHyJAIUOHHOMN TKaHHU, KOTOpble IPeiNoIoXUTeIbHO
3a/1efiCTBOBAHBl B OTPAaHUYEeHUN U YMeHbIlleHUU obJacTu
reMaTOMBI M3-3a CBOMX COKpPATUTEJIbHBIX CBOMCTB, a TakXe
MOT'YT 0becleyrBaTh HeJIOCTAIONIYI0 KOJIJIareHy TpeThero
THIIA MeXaHU4eCKYI0 MPOYHOCTh IPaHY/ISAIIMOHHOM TKaHU.

HemanoBaxkHast posib APyTUX KJIETOK reMaTOMBI B IIpPO-
I[eccax CTPyKTYPHOM peopraHu3anyiy remMaTombl. Makpoda-
TU TaKKe, KakK ¥ JTUMOUUTEI, CUHTe3UPYIOT U CeKPeTHUPYIOT
aHTHOTeHHbIe U KJIeTOYHble POCTOBbIe (aKTOPbI, MHUIIUU-
pytoiye ¢puOpPOIIIa3Hio U HOBOOOPa3oBaHe KPOBEHOCHBIX
COCyIIOB B 00JIacTH IepesioMa. JHAOTeIUaNbHble KIIeTKU
MOTYT BBICTYIIaTh UCTOYHHUKOM Pa3BUTUS KJIETOK — IIpeJiie-
CTBEHHUKOB OCTEOTeHHOH JIMHUH, BBIIEJISIOT SH/I0TeHalb-
Hble GaKTOpPHI POCTa, CTUMYJIHPYIOIIKe UX TPoJudeparuio.

www.innoscience.ru

Taxoke SHIOTEMUATbHbIE KIIeTKH, KaK U MaKpodary, BhIIEIsIOT
TPOMOOITUTAPHBIN PaKTOp pOCTa, CTUMYIIUPYIOININi Tponrde-
paruio $pubpobIacToOB ¥ CHHTE3 UMM KOJUTareHa, XeMOTaKCHC
Me3eHXUMaJIbHBIX CTBOJIOBBIX U KJIETOK BOCIAIUTENIbHOM JTH-
Huu. CiefyeT y9UTBIBaTh U pojib Makpogaros Hapsny C Hell-
Tpodusiamu B GaronuTose KIeTOYHOTo JIETPUTA U OaKTepHii B
obmnactu nepesioma [23]. Micxopst U3 3TOr0, MOJCYHUTHIBAEMOE
KOJIM4YeCTBO YKa3aHHBIX BBIIIE TUIOB KJIETOK Cpefiu 0OIiei
TIOITYJISIIAY KJIETOK TeMaTOMBI SIBJISIeTCSI MHINKATOPOM UHTeH-
CHMBHOCTH IIpoIiecca CTPYKTYPHOH IIepeCcTPOUKY Ir'eMaToOMbl U
¢opmupoBaHUs TKaHeCHeIUPpUIecKuX CTPYKTYP.

H3BecTHO, 4TO NIOCTIe TpaBMBI 06J1aCTh ITepeioMa OKpyXe-
Ha CKOIIJIEHUSIMH aKTUBUPOBAaHHBIX TPOMOOITUTOB, KOTOPEIe
BBICBOOOXIAIOT paKTOP pOCTa TPOMOOIIUTOB, SHIOTEIUATb-
HBIHM paKkTop pocTa, UHCYIMHOMONOOHBIN dakTop pocta-1 u
2, Tpancdopmupyomuii pakTop pocra-f. IlepBriit 1 nocien-
HUW CTUMYJIMPYIOT XeMOTaKCUC, Npoudepanuio u audde-
PEHIIMPOBKY KJIETOK OCTEeOTeHHOM JIMHUM [24].

B dopmupytoieiics rpyboBOIOKHHUCTOM KOCTHOM, a 3a-
TeM IIACTUHYATOM KOCTHOM TKaHIX BaXXHYI0 MHPOPMAIIHIO
0 TIpollecce HOBOOOPa30BaHHUs KOCTHOW TKaHU B 00JIacTH
mepesiomMa faeT JUHaAMHKA U3MeHeHUH TakuX IapaMeTpoB,
KaK KOJIMYeCTBO M COOTHOIIIeHHe KJIeTOK OCTeOIUTapHOro
nuddepoHa (0CTEOMUTHI, 0CTE00IACThI, OCTEOKIIACTH). B
YaCTHOCTH, IPUMEepOM OCHOBHOT'O KpHUTepHUst OajlaHca HOBO-
00Opa3oBaHMs ¥ KOCTHOM pe30pOIUK MOXET CIIYXXUTb OTHO-
IIeHye IJION[A/Id, 3aHUMaeMOM 0CTeOKJIaCcTaMH, K IIJIOIA/IH,
3aHMMaeMoi ocTeobIacTaMy, a Takke OTHOIIeHHe KoJIde-
CTBa 0CTe0bJIaCTOB K KOJIMYeCTBY OCTEOKJIACTOB [25].

m BHIBO/IbI

1. UccnenoBanue pereHepara 60ibIie6epIioBoi KOCTH
MI0JIOBO3PebIX KPhIC MUKPOCKOIIMYeCKH XapaKTepu3yeTcs
HajmyueM remMatoMsl Ha 3—10-e cyTKH, a Tak)ke I'paHyIIs-
IMOHHOW TKaHU — Ha 3—24-e CyTKH, GUOPOPETUKYIISIPHOM,
rpyOOBOJIOKHUCTOV TKaHel — Ha 3—45 CyTKH U IJTaCTUHYATOM
TKaHU — Ha 10—45 CyTKHM perapaTuBHOIO OCTeoreHe3a.

2. Tlomy4yeHHble COOCTBEHHbIE JaHHbIE O GAKTUYECKUX
3HaueHMSX WX Iutomaned Ha 3, 10, 15, 24, 45-e cyTku nocie
MOJIeJIMPOBAaHMSI ITepesioMa, UX MPOLIeHTHBIX OTHOIIEHUSIX K
o0111el TIIOIAM pereHepara U IMHAMUKe UX U3MeHeHUH OT
OJTHOTO CpOKa K JIPyTrOMY COITIaCOBBIBAIOTCS C UMelolIeiics B
JuTepaType UH$poOpMaIMei 0 KoJruieCTBeHHOM OIfeHKe KOCT-
HOTO pereHepara U JIOMOJIHSIOT ee.

3. Hapsany c o011en3BeCTHBIMU CTPYKTypaMu pereHepara
B ero rpaHyJ/ISIIMOHHON TKaHHU BBISBIIeHbI MbIIIIeYHbIe BOJIOK-
Ha. B cBsI3u ¢ 0COGEHHOCTSIMM CTPYKTYPHOI OpraHU3aluu
¢ubpopeTuxynspHo#, rpyOOBOIOKHUCTOH, IIJITACTUHYATON
TKaHeW U UX JIOKaJu3alluel B pereHepare penjiokeHO BbI-
IeJIUTh B [IepBOY OPraHU30BaHHBINM U HEOPTaHU30BaHHBIN
CJIOH, @ B OCTAJIbHBIX — TUIIUYHBIA U HETUIINYHBIN (pa3py-
MIAIONIUINCS) KOMIIOHEeHTH. B nepcrnekTuBe maHUPYeTCs
MIPeIOKUTh CIIOCOOBI UX KOIMYeCTBEHHON OIIeHKH U peKo-
MeHJIOBaTh UX BKJIIOUEHHe B ITPOTOKOJI TUCTOMOP)OMEeTPUU
KOCTHOTO pereHepara, 4To OyzieT UMeTh BaKHOe 3HaueHHe
U1t pyHAaMeHTaIbHONM MeIUIIUHEI. P
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