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The comparative experimental study of osseous tissue regeneration in the created foraminous mandibular
defects being implanted with bioceramics Kergap T-300 and osteoplastic material Osteopor, as well as
Justifying the possibility of using the developed reparative material in the maxillofacial surgery clinics based
on the analysis of histomorphological research results for are the paper objectives. 78 nonlinear white male
rats weighing 240-300 g with foraminous mandibular defects were used as models for studying impact on the
reparative osteogenesis processes made by the bonegraft material. Reparative changes in the implantation
sites were studied in real time with the help of histological drugs under the optical microscopy. The graft
components were the morphometry object calculated at the percentage ratio per the graft space unit in three
cuts from each section. In 27.7% cases the rats’ mandibular defects repair under the natural environment
conditions of osseous tissue regeneration achieved with a blood clot was complicated by purulence, the
surgical wound dehiscence with pyorrhea or perimandibular abscess. In other cases regeneration caused
the development of heterogeneous graft made of chondroid-fibroblastic and osteoid tissues of different
organization levels. The comparative experimental morphological and histomorphometric studies of the
bone regeneration involving the replacement of created jaw defects with osteoplastic material Kergap-T
alone and in the combination with the lyophilized biological placenta implant Osteopor proved that the
latter speeded up the beginning of active regenerative processes promoting the early defect filling with the
neogenic organotypic osseous tissue comprising 52(43-63)[46-58]% and 74(57-85)[64-79] % of the bone
graftin 60 and 90 days after the surgical intervention correspondingly (being equal to 24(13-29)[20-28]%
132(27-38)[30-34]% correspondingly in cases when Kergap-Twas applied. According to the morphometric
research findings, in cases of Osteopor and Kergap-T application the tabular bone element of the graft was

equal to 53 (43-60) [46-56]% and 15(13-18) [14-16]% correspondingly.
Key words: reparative osteogenesis, placenta tissue; bone grafting materials.

INTRODUCTION

The difficulties of osseous regeneration or
replacement after surgical interventions resulted
from tumours, gun shot injuries, traumas,
osteomyelitis, cystic lesion and other maxilla
pathologies are one of the most important issues
having been studied in the maxillofacial surgery.
Osseous tissue regeneration in postsurgical jaw
gaps is a challenging process because of long-
lasting neogenesis (in cases when the healing
period is required to be reduced), frequent
cases of incomplete osseous tissue recovery
and relatively high frequency of purulent
complications [1-3].
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According to the tissue engineering theory
the availability of relevant cells (osteogenic
progenitor cells and osteoblasts), signal mole-
cules assuring osteoinduction (activating growth
factors, morphogenic proteins), matrix made of
the osteoplastic material specifying the osseous
tissue space and form, in other words the
development of launch environment necessary
for the well-disposed proliferation of osseous
tissues and capillaries in the defined space are
required for the goal-oriented osseous tissue
regeneration.

The autogenous osseous tissue with the
osteogenic, osteoinductive and osteoconductive
potential is the gold standard for the bone
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regeneration. As practice shows, despite the
sufficient motivation the patients are reluctant
to the reparative surgery being aware of
the additional trauma inevitability. In the
consideration of the foregoing, the maxillofacial
surgeons have been in the recent years striving
to optimize the reparative osteogenesis followed
after the surgical intervention taking into
account different factors among which the
local application of various plastic stuff is
predominant [4-7]. It is the authors’ opinion that
no universal osteoplastic material has been so
far invented to be used in odontology for filling
postsurgical bone gaps [8-10].

The search of appropriate implantation stuff
widely used in the reparative maxillofacial surgery
contributed to the application of the human
placental cells being an easily available and
economically advantageous biological material.

There is a great amount of collagen and
yellow fibers in the placenta villus stroma at
the end of pregnancy. Collagen is the main
fibrillary protein containing amino acids actively
engaged with cells promoting the reparative
process. As far as osteoregeneration processes
are similar with embryogenesis an idea of
applying fetoplacental tissues for the plastic
reconstruction of maxilla defects appeared [11].

Placenta is an active polyfunctional organ
consisting of a great number of collagen fibres,
synthesizing almost all hormones and over 40
fetal immunomodulating factors. It is a natural
repository of vitamins, cytokines, peptides,
a-fetoproteins, antioxidants, adaptogenes and
other biologically active agents stimulating
reparative regeneration processes [ 12]. Placenta
is a producer of many growth factors: insulin-
like growth factor — a well-known mitogen for
stromal fibroblasts; placental growth hormone
- the main regulation hormone of insulin-like
growth factors; vascular endothelial growth
factor involved in angiogenesis [13]. Adjusting
to the microenvironment conditions and an-
swering the local organ- and tissue specific
regulating signals the placenta biological
implant serves as a “reparative construction
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material” performing morphogenesis function
and recovering damaged structures [14]. A new
compositional osteoplastic material Osteopor
was made of (at the percent ratio) a double-phase
porous bioceramics Kergap T-300 (55-60%),
lyophilized placenta fragments (30-35%) and
polymer blend consisting of polyvinyl alcohol
and polyvinylpyrrolidone (5-10%) serving as
a binding component. The declaration patent
of Ukraine was obtained for the invention No.
67927A. No data was found in the literary
sources about the research of the combined
use of hydroxyapatite (HA) and tricalcium
phosphate (TCP) with placenta tissue for filing
postsurgical maxilla defects.

The comparative experimental study of
osseous tissue regeneration in the created
foraminous mandibular defects being implanted
with bioceramics Kergap T-300 and osteoplastic
material Osteopor, as well as justifying the
possibility of using the developed reparative
material in the maxillofacial surgery clinics
based on the analysis of histomorphological
research results for are the paper objectives.

METHODS

78 nonlinear white male rats weighing 240-300
g with foraminous mandibular defects were used
as models for studying impact on the reparative
osteogenesis processes made by the osteoplastic
material. The well-known standard method [15]
was applied for conducting a surgery. Above
abdominal anesthesia with 10% hexenalum
solution at the rate of 0.6 mg hexenalum per
100 g of the animal’s mass. Having achieved
the periosteum detachment and bone surface
baring by means of a dental drill a perforated
foraminous defect of 5 mm in diameter was
made in the rat’s mandibular angle by applying
a conical dental cutter with a restrictor.
Periosteum was resected over the gap space
in order to exclude the impact of paraosseous
tissues on osteogenesis. The implant material
was inserted into the created bone defects. The
experiment consisted of three sets. The bone
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wound repair with a blood clot was observed in
the first set of experiments (18 animals) being
a test group. The double-phase bioceramics
Kergap T-300 with the particle sizes of 0.25-
0.40 mm was inserted into the rats’ mandibular
defects in the second set (30 animals). The
newly elaborated ompositional osteoplastic
material Osteopor was used for the third set of
experiments (30 animals).

The animals were sacrificed by ether
anesthesia overdosing on the 7th, 14t 21t 30th,
60" and 90™ days. The jaw bone fragments with
defects were removed, fixed in 10% neutral
formalin solution, decalcified in 10% trilon
B solution with the borate buffer (pH=7.2),
dehydrated in the alcohols of increasing
concentration and put in paraffin. Three
histological sections of 10 mclIU thick were
made by means of a microtome from each
unit being stained in hematoxylin and eosin
[16]. Reparative changes in the implantation
sites were studied in real time with the help of
histological drugs under the optical microscopy.

The received agents were investigated and
taken micro photos by means of Leica Galen
IIT microscope under 150 and 357 zooming.
Histological studies were carried out to evaluate
the graft structural organization and the osseous
tissue enclosing the defect. Morphometric
study was conducted with the application of
spectacular inserts with measuring grids applied
for cytohistostereometric research [17].

The graft components were the morphometry
object calculated at the percentage ratio per the
graft space unit in three cuts from each section.
A big quadrate of the spectacular stereo logical
grid containing 100 node points regarded
as 100% of the graft square was the space
unit. The spectacular grid points accidentally
coinciding with the graft components were used
to measure the volumetric percentage ratio of the
osteoplastic material, connective and osseous
tissues contained in the osseous graft allowing
for the mathematical representation of the
dynamic pattern in the course of the biological
implant reconstruction.
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The received numerical research findings
were processed by means of the variation
statistics method by means of the computer
program STATISTICA for Windows 8.0 (Stat
Soft, USA) used for medical and statistical
computations.

RESULTS AND THEIR DISCUSSION

The special features of the osseous graft and new
organotypic bone development in the created
foraminous mandibular defects observed in rats
from the experimental and control sets were
compared by applying the histomorphological
and morphometric methods. In 27.7% cases
the rats’ mandibular defects repair under the
natural environment conditions of osseous tissue
regeneration achieved with a blood clot was
complicated by purulence, the surgical wound
dehiscence with pyorrhea or perimandibular
abscess. Having been revealed pyorrhea the
animals were sacrificed. The remaining rats
with no detected suppurative complications were
observed the neutrophil leucocytic infiltration,
intense macro- and microphagal detritus
resorption up to 14-21 days after the surgery.

The development of cicatrical connective
tissue, poor periosteal reaction manifested as
the newly-made short and slightly winding bone
trabeculas developed on the 215 — 30™ days of the
experiment and partial defect filling of the defect
with the slightly differentiated chondroid and
osteoid graft are the main evidence of the reparative
processes in this experiment set (Tablel).

Along with the development of the osseous
tissue the osteogenic structures of which are of
disordered orientation in the graft peripheral
sites no complete neogenesis of bone archi-
tectonics was evident in the defects even in
three months of the bone regeneration during
the experimental set. The graft structure was
of mosaic type with the osteoid osseous tissue
interchanging the immature fungoid polymor-
phic structure. A complicated low differentiated
graft of the mixed chondroid-osteoid type was
developed (Figure 1).
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Table 1. Morphometric characteristics of the rats’ reparative regeneration of mandibular defects under the conditions
of natural regeneration.

Regenerate composition (%): Me (min-max) [low-upper quartiles]
ob]s)e?,/ :tfo n Blood clots, tis- | Soft connec- ngz:tlie Cartilage Rough-fiber Plate bone
sue detrite tive tissue . tissue bone tissue tissue
tissue
. 76 (72-80) 24 (20-28) i i i )
[75-78] [22-25]
14 53 (48-58) 39 (36-42) 5 (4-6) 4 (3-5) i )
[50-55] [38-40] [4-6] [4-4]
21 10 (7-13) 74 (71-77) 8 (6-10) 6 (3-8) 2 (1-3) i
[8-12] [73-75] [7-9] [5-8] [2-2]
30 ) 69 (67-71) 12 (9-15) 8 (7-9) 11 (9-14) i
[68-70] [11-13] [7-9] [10-12]
60 i 40 (35-46) 32 (29-35) 4 (3-5) 19 (17-21) 5 (4-6)
[37-43] [30-34] [3-5] [18-20] [4-6]
90 i 25(23-27) 39 (36-42) 2 (1-3) 25 (22-27) 9 (7-11)
[25-26] [37-40] [1-3] [24-26] [8-10]

The slow osteogenesis of defects achieved
with a blood clot can be explained by the lack
of the sufficient amount of cells, their poor
density during the first and next regeneration
stages and osteogenesis conditions unfavourable
for osteogenesis, thus, confirming the necessity
of replacing postsurgical defects with plastic
materials in order to optimize osteoreparative
processes.

Figure 1. The bone defect filled with the neogenic osseous
tissue of different maturity level and connective tissue.
Haematoxylin and eosin staining. Zoom — 150. The 90 day
of the experiment. Test group
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Having analysed the results obtained in the
2"d and 3" sets of the experiment some con-
sistent patterns were revealed in the course of
implantation material replacement. On the 14
day of observation in animals of the 3rd series
capillary net in the regenerate have been devel-
oped. The optimization of the cellular fibroblast
proliferation and differentiation, the osteoblas-
tic tissue formation in the graft and its further
reformation starting from the 14" day of the
experiment were the characteristic features of
the osseous tissue neogenesis (Table 2).

Presumable dynamics (P<0.05) in terms of all
morphometric aspects of osseous regeneration
as compared to the previous sampling and
between the both experimental animals groups
was determined in the course of the study.

The comparison of the experimental findings
gave us the grounds for stating about more
active reparative regeneration in the created rats’
mandibular defects filled with the compositional
biological stuff Osteopor versus the defects filled
with Kergap. As a result of the active resorption
the osteoplastic material was comprising less
than a half of the graft space in only three weeks
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Table 2. Morphometric aspects of the rats’ mandibular defects regeneration after their being replaced with Kergap T
(K) and Osteopor (O) osteoplastic materials.

Regenerate composition (%): Me (min-max) [low-upper quartiles]

Bonegraft mate- | Soft connective | Osteoid connec- |Rough-fiber bone .
. . o . Plate bone tissue
Day rial tissue tive tissue tissue
K O K 0) K (0] K (0] K (0]
85 73 12 19 2 7 1
7 (82-88) (70-76 (10-13) (17-22) (1-5) (5-9) - (0-2) - -
[83-87] [71-75] [11-13] [18-20] [2-5] [6-8] [1-1]
77 60 16 22 6 12 1 6
14 (74-80) (57-63) (15-17) (19-25) (4-8) (9-15) (0-2) (4-8) - -
[75-79] [58-62] [15-17] [20-24] [5-7] [10-14] [I-1] [5-7]
66 44 18 26 11 17 5 9 4
21 (63-69) (41-47) (15-21) (18-28) (8-14) (14-20) (3-7) (7-14) - 3-7)
[64-68] [42-46] [16-20] [19-28] [8-14] [15-19] [3-7] [8-13] [4-7]
55 32 17 15 14 22 9 17 5 14
30 (52-58) (29-35) (14-20) (12-19) (12-16) (19-25) (6-12) (14-20) (3-7) (12-16)
[53-57] [30-34] [16-19] [13-17] [13-15] [20-24] ([7-11] [15-19] [3-7] [13-15]
43 18 16 9 17 21 14 22 10 30
60 (40-47) (15-21) (14-18) (7-14) (14-20) (14-25) (12-16) (19-25) (1-13) (24-38)
[41-44] [16-20] [15-17] [8-13] [16-19] [18-23] [13-15] [20-24] [7-13] [26-34]
38 5 13 6 17 18 17 21 15 53
90 (35-40) (4-6) (11-15) (5-7) (14-20) (15-21) (14-20) (14-25) (13-18) (43-60)
[37-39] [5-5] [12-14] [5-7] [16-19] [16-20] [16-18] [18-23] [14-16] [46-56]

following the surgery with the application of
Osteopor. For 60 days - loose and instant masses
of composite material were imbued with osteoid
tissue full of capillaries.

The closure of the bone trabecular grid
having been developed in the soft connective
tissue resulted in the early formation of rough
fibrous osseous tissue and spongy structure.
Later it underwent the oppositional growth
with osteoblasts playing the main role, forming
new osseous tissue layers and making a sheet
structure. The newly formed bone mineraliza-
tion was accomplished due to the physical
and chemical reprecipitation of calcium and
phosphate having been released from the implant
material and due to the osteoblasts.

The neogenic rough-fiber and plate bone
tissue elements were comprising 52 (43-63)[46-
58]% and 74 (57-85)[64-79]% of the bone graft
in 60 and 90 days after the surgical intervention
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correspondingly. In cases of Kergap-T application
it was equal to 24 (13-29)[20-28]% and 32
(27-38)[30-34]% correspondingly. In cases of
“Osteopor” application the plate bone element
of the graft was comprising 53 (43-60)[46-56]%
by the end of the experiment while the use of
Kergap-T resulted only in 15 (13-18)[14-16%].

By the end of the experiment the latter
comprised 1/3 of the graft space which was
equal to 38 (35-40)[37-39]% being hidden in
the osseous tissue. Consequently, according
to the morphometric research, the osseous
tissue development, maturing and secondary
reconstruction of osseous structures, as well
as biodegradation of composite material
substances were faster and the maturity of
the osseous tissue was observed by the end of
the experiment in the group of animals with
the Osteopor used for filling the created bone
defects (Figures 2a, 2b).

ISSN 0201-8489 @Dision. scypu., 2016, T. 62, Ne 6



Kh. R. Pohranychna

Figure 2a) The enlargement of osseous graft
with the hidden Kergap-T granules

Figure 2b) Neogenic osseous tissue with the
evidence of compaction

This resulted from the intense reparative
osteogenesis developed under the conditions
of constant engagement with the composition
material implanted into the bone defect. High
porosity of the material simplified the fast implant
revascularisation, as well as the migration and
proliferation of osteoplastic peripheral blood cells
and the surrounding loose connective tissue. Being
a biologically active material Osteopor promoted
angiogenesis, migration, the attachment of stromal
cells, their differentiation into osteoblasts and
further reparative osteogenesis.

At that, osteogenesis was developing in two
directions: from the periphery towards the center
due to the proliferation of spongeous mandibular
osteoblasts and from the central cavity area
towards the periphery being the result of the
neogenic bone trabeculas newly formed in the
loose connective tissue and presented as “spot
osteogenesis” areas. The latter was not observed
in cases when Kergap-T was applied.

SUMMARY

The repair of created foraminous mandibular
defects achieved with a blood clot in the

course of the experiment was complicated
with the defect stuff purulence (in 27.7%
cases). In other cases regeneration caused
the development of heterogencous graft ma-
de of chondroid-fibroblastic and osteoid
tissues of different organization levels. The
comparative experimental morphological
and histomorphometric studies of the bone
regeneration involving the replacement of
created jaw defects with osteoplastic material
Kergap-T alone and in the combination with the
lyophilized biological placenta implant Osteo-
por proved that the latter speeded up the begin-
ning of active regenerative processes promo-
ting the early defect filling with the neogenic
organotypic osseous tissue.

The availability of lyophilized placenta
fragment (LPF) in the osteoplastic material
promoted HA (hydroxyapatite) and TCP (tri-
calcium phosphate) bioresorption, fast deve-
lopment and mineralization of the osseous graft.
Osteopor proved to have osteogenesis promoting
properties due to the following aspects of
the implant elements: 1) lyophilized placenta
fragments (LPF) being the source of biologically
active agents, in particular, polypeptide osteo-
genesis factors, serve as the inductors for
the osteoblastic cell population and for the
secretion of bone matrix proteins; LPF assure
microenvironment favourable for osteogenesis,

Figure 2. the 90" day of the experiment. The bone defect filled with Kergap (a) and Osteopor (b). Haematoxylin and eosin
staining. Zoom — 150
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intercellular fluid diffusion and fast graft
vascularization; 2) activating proliferation of
fibroblasts and their biosynthetical function
the placenta collagen promotes collagen
development; 3) depositing and restraining the
osteogenetic cell material Kergap-T serves as a
frame gradually reabsorbing and being replaced
with the normal osseous tissue. Kergap-T
assures the neogenic bone mineralization due
to the physical and chemical reprecipitation of
calcium and phosphate having been released
from the implant material.

Consequently, according to the experimental
study findings the offered composition plas-
tic material Osteopor was proved to have
osteoinductive and osteoconductive effects
assuring the development of a compact osseous
tissue. Thus, it is recommended for the clinical
use as an osseointegrated implant effective for
the stimulation of reparative osteogenesis in the
wound jaw defect area.

X.P.ITorpanuyna

PEITAPATUBHI TPOLUECH IIEJEITHUX
KICTOK IIPU BACTOCYBAHHI PI3BHUX
OCTEOIIJIACTUYHUX MATEPIAJIIB

Mertoro Hamoi po6oTu Oyio BHBYCHHS Y MOPIBHSUIBHOMY
aCIeKTi B €KCIEPUMEHTI MPOLECiB pereHeparii KiCTKOBUX
TKaHHMH Y IITYYHHUX Jip4acTHX JedeKTax HIKHBOIIETICITHHX
KicTOK mp¥ imMIaHTamii B HuX 6iokepamiku Kepram T-300 ta
OCTEOIIIACTUIHOr0 MaTepiary OcTeonop, Ta Ha OCHOBI aHATI3Y
Ppe3yaBTariB ricTOMOp(HOIOTIYHUX JOCITIKEHb OOTPYHTYBATH
MOJKIIMBICTb 3aCTOCYBaHHS PO3POOICHOr0 HAMH IIACTHYHOTO
Marepiany B KIiHIII OIeTeMHO-IUIEeBO] Xipyprii. Brums mia-
CTUYHOTO Marepiany Ha pernapaTuBHI MPOLECH OCTEOreHE3y
BHBYAIU HAa MOJETI IipyacTHX Ae(eKTiB HUKHBOI e Y
78 maboparopHuX OiMHX mIypiB. ['icTONOTIYHI HOCHTIIKEHHS
HPOBO/IHIIN JUTS OLLIHKH CTPYKTYPHOI OpraHizaii pereHepary
i cTaHy KiCTKOBO1 TKAaHWHH, IO 0TOUyBaia nedekt. 06’ ekrom
Mop¢oMeTpii Oymu CKITagoBi KOMIIOHEHTH PEreHeparty, sKi
MTiIPaxX0OBYBAIUCS Y BiJICOTKOBOMY BiJHOILICHHI Ha OIUHHIIIO
IUTOILI pereHepaTy B TPHOX 3pi3ax KOXKHOTO OJIOKY. 3aro€HHs
MITyYHO YTBOPEHHX AIPYACTUX KiCTKOBHUX Ae(EKTiB HUKHBOT
IIeNIeNN B eKCIePUMEHTI IMiJ KPOB SITHUM 3TyCTKOM y 27,7%
YCKIIaHIOBAJIOCS HArHOEHHSM BMicTy Aedekrty. B iHmmx
BUIAJKaX pereHepais IpU3BOAMIA J0 YTBOPEHHS HEOJ-
HOPITHOTO pereHepary 3 XoHApo(hiOpoOIacTHIHOI Ta ocTe-
OIMHOT TKAaHWH Ha PI3HUX CTaisAX oprasizamii. [lopiBHsIBHI
eKCTIepIMEHTaNbHI MopdooriuHi Ta rictoMmophoMeTprudHi
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JIOCIIJDKEHHST pereHepanii KicTKU MpH 3aMillieHHi ITYyYHO
YTBOPEHUX KiCTKOBHX JAe(EKTiB IIeJell OCTeOINIaCTUYHHM
marepianom Kepran T camoctiitHo i B kommo3uuii 3 jio-
¢inizoBanuM OioiMIulaHTaTOM 3 IUIaLeHTH — OcTeonopom
HIOKa3aJH, 10 OCTaHHIN MPUCKOPIOE MTOYATOK aKTUBHUX MPO-
IeCiB pereHepallii, Cipusie paHHbOMY 3aIMIOBHEHHIO IC(EKTY
HOBOYTBOPEHOIO OPraHOTUIIOBOO KICTKOBOIO TKAHUHOIO, SIKa
uepe3 60 116 micyis onepariii ctanoBuiaa 52(43-63)[46-58]%,
a yepe3 90 — 74(57-85)[64-79]% KiCTKOBOTO pereHepary,
TOJI SIK mpu 3actocyBanHi Marepiany Kepram T —24(13-29)
[20-28]% 132(27-38)[30-34]% BianosigHo. MophomeTpuuHi
JTOCITIKCHHSI 3aCBIUYIIIH, 10 TIPH 3aCTOCYyBaHHI OcTeonopy
YacTKa IJTACTHHYACTOT KICTKH B pereHeparTi 10 KiHLs eKcIe-
pumenty cranosuiia 53 (43-60) [46-56]%, B TOM yac, K npu
3actocyBanHi Kepramy T - 15(13-18) [14-16]%.

KitrouoBi ciioBa: penapaTuBHUI OCTCOTCHE3; IUIAIICHTAPHA
TKaHHHA; KICTKOBO-TUTACTHYHI MaTepiau.

X.P.Ilorpannynas

PEITAPATUBHBIE TPOLECCBHI HEJIOCT-
HBIX KOCTEM NPU IPUMEHEHUU
PA3JIMYHBIX ITJIACTMACC

Lenbio Hamel paboThl OBUIO H3YYEHHE B CPABHUTEIILHOM ac-
HIEKTE B 9KCIIEPUMEHTE ITPOLIECCOB PereHepallii KOCTHBIX TKa-
Hei’l B UCKYCCTBEHHBIX AbIpYaTbIX ;[ecbeKTax HHKXHCYCITFOCTHBIX
KOCTe# IIPU MMITTaHTalMK B HUX Onokepamuku Kepram T-300
U ocTeoruiacThyeckoro marepuaina Ocreornop, U Ha OCHOBE
aHaJM3a pe3y/IbTaToB T'MCTOMOP(OIOTHYHUX HCCICIOBAHMN
000CHOBaTh BO3MOXKHOCTH NMPHUMEHEHHs pa3paboTaHHOTO
HaMH IUIACTHYECKOTO MarepHaia B KIHMHUKE YeIIOCTHO-JIH-
LIeBOH XUpYypruu. BiusHue miacTuueckoro Marepuaia Ha
pernapariBHBIC IIPOLIECCHI OCTEOreHe3a U3ydalld Ha MOJIEIH
JIBIpYATBIX Je(EeKTOB HIKHEH 4entocTh y 78 mabopaTopHbIX
6en1>1x KpBbIC. FI/ICTOHOFI/I‘IGCKI/IG UCCIICA0BaHUA MTPOBOANUIIN
C LIEJBI0 OLICHKH CTPYKTYPHOIl OpraHuM3alyy pereHepara u
COCTOSIHUSI KOCTHOM TKaHH, OKpyXKaBiuei gepekt. O0beKToM
MopdoMeTpun ObIIIM KOMIIOHEHTBI pereHepara, KOTOpble
IMOACYUTHIBAJIMCH B IIPOLUEHTHOM OTHOLICHWU HA €AUHHULLY 1110~
IaJIM pereHepara B TPeX cpe3ax Kaxaoro Oyoka. 3aKUBIeHHE
HCKYCCTBEHHO 00pa30BaHHBIX JbIPUATHIX KOCTHBIX 1e(EKTOB
HIDKHEH YEeNIOCTH B AKCIICPUMEHTE 1107l KPOBSHBIM CI'yCTKOM
B 27,7% OCIOXHSIOCH HATHOGHUEM coJiepiKaHus Jedexra.
B npyrux ciy4asx pereHeparnus npuBoauia K 00pa3oBaHHIO
HEOJHOPOIHOTO pereHepara ¢ XOHAPOPUOPOOIACTHIHOU
U OCTCOHMIHOIO TKaHei/'l Ha pa3HbIX CTaaudaX OpraHu3alvu.
CpaBHI/ITeHbeIe OKCIIEPUMEHTAJIbHBIC MOp(.JpOJ'lOFI/I‘leCKPIC nu
THCTOMOP(GOMETPUYHH HUCCIICOBAHUS PETCHEPALMH KOCTH
IpHu 3aMEICHUN UCKYCCTBEHHO CO31aHHBIX KOCTHBIX zle(bex—
TOB UEJIIOCTEH ocTeorutacTuyeckuM MarepuanoMm Kepram T
CaMOCTOSITEIFHO ¥ B KOMOHHAIMY € JTMOQUIH3HPOBAHHBIM
OMOMMIUTAHTATOM M3 IUTAEHTH - OCTEOMOPOM IMOKa3aH,
4qToO HOCHGJIHI/IFI ycxopﬂeT HavdaJl0O aKTUBHBIX IIPOLECCOB
pereHepanuu, CriocoOCTBYET paHHEMY 3aIllOJIHEHHIO le(eKTa
HOBOOOPA30BAaHHON OPraHOTHIIMYECKUX KOCTHOW TKaHBIO,
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KoTopas 4epe3 60 cyT mocie onepanuu cocrasisia 52 (43-
63) [46-58]%, a uepe3 90 - 74 (57-85) [64-79]% xocTHOTO
pereHepara, Toraa Kak IpH npuMeHeHHH Matepuana Kepram
T - coorBerctBenHo 24 (13-29) [20-28]% u 32 (27-38) [30-
341%. MopdomeTrpryeckue UcclieJOBaHNs CBUIETEIbCTBYIOT,
4TO IpH puMeHeHnH OcTeonopa 10515 INIaCTUHYATOH KOCTU
B pereHepare K KOHIly SKCIepuMeHTa cocTasisiia 53 (43-60)
[46-56]%, B TO Bpems, kak npu npuMeHenuun Kepran T - 15
(13-18) [14-16]%.

KittoueBble ciioBa: penapaTHUBHBIH OCTEOreHe3; IIalleHTHAsI
TKaHb; KOCTHO-IIJIACTUYCHKUE MaTCpUaJIbl.
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