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A promising direction of modern scientific research is the search for and provision of the most optimal condi-
tions for the course of reparative-regenerative processes in the event of a violation of the bone tissue integrity with
the use of cellular technologies. The proposed study aims to determine the specifics of the dynamics of reparative
osteogenesis during the local introduction of mesenchymal stem cells into the area of bone tissue defect in experi-
mental animals. The experiment was conducted in normal vivarium conditions on 64 rats, divided into control and
experimental groups, in compliance with bioethical norms. The material for histological examination was the bone
fragments of the tibia bones, which were removed on the experiment's 7th, 14th, 21st and 28th days. Mesenchy-
mal stem cells obtained from Warton's jelly umbilical cord were injected into the area of the bone fragments in the
animals of the experimental group. During the experiment, the structural changes of all components of the bone
tissue under the conditions of the reactive inflammatory process were investigated, in particular, the trabecular
component of the affected bone tissue, its fibrous structures, the state of the bone marrow, as well as perifocal soft
tissues in the fracture area. On the 7th day of the experiment, during the histological examination of the fracture site
tissues of the tibial bone of the main group rats, in addition to erythrocytes, mononuclear cells of the type of blood
monocytes (mononuclear cells), macrophage cells and mesenchymal fibroblast-like cells, small and undifferentiated
cells were present in a significantly greater number than in the control group. On the 14th day of the experiment,
after the treatment of the fracture between the bone fragments, the presence of signs of the formation of endosteal
and periosteal bone regeneration was also established. On the 21st day, the rats of the study group showed signs of
fracture union through the formation of endosteal, periosteal and intermediate bone calluses; the bone tissue was
more mature. In the main group, on the 28th day, significantly more intense remodelling signs of bone regeneration
were detected than in the control group. With the use of mesenchymal stem cells obtained from Warton's jelly um-
bilical cord, the rats of the experimental group experienced a significant improvement in the qualitative indicators

of reparative osteogenesis.
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Connection of the publication with planned re-
search works.

The article is a fragment of a research topic of the
Department of Traumatology and Orthopedics of the
National Pirogov Memorial Medical University “Com-
plex rehabilitation of patients with injuries and diseases
of the musculoskeletal system” state registration num-
ber 0115U007095.

Introduction.

The problem of treating disorders of reparative os-
teogenesis, particularly delayed consolidation of bone
fragments, nonunion of fractures and pseudojoints, is
an actual medico-social problem of modern medicine
and often leads to unsatisfactory treatment results.
According to domestic and foreign specialists, the fre-
quency of development of this pathology ranges from
2.5% to 18% and is relevant for all countries [1]. Clini-
cal observations show that the prospects of improving
the treatment results of bone pathology only due to the
improvement of the connection and retention of frag-
ments are exhausted [2]. In addition to fracture stabili-
zation using osteosynthesis and autologous bone tissue
transplantation, orthobiology is becoming increasingly
important in treating bone regeneration disorders. In
addition to using various growth factors, new data in
the literature show that using cellular therapeutics sig-
nificantly improves the results of bone regeneration [3,
4, 5]. That is why the “biological” field, as an additional
treatment field for patients with a trauma-orthopaedic
profile based on cellular technologies and bio-implanto-

logy, attracts the attention of leading specialists world-
wide [6, 7, 8].

Cellular therapy is a promising new therapeutic ap-
proach in regenerative medicine. It should be noted that
the most priority areas of application of cell therapy in
traumatology and orthopaedics are the use of stem cells
in articular cartilage injuries, acute and degenerative
tendon injuries, and the treatment of reparative osteo-
genesis disorders. Multipotent mesenchymal cells, the
precursors of all connective tissue cells and myocytes,
are most interested in solving scientific and clinical
problems in orthopaedics and traumatology [1, 9, 10].

Therefore, searching for and providing the most op-
timal conditions for reparative-regenerative processes
in the event of a violation of the integrity of bone tissue
is recognized as a promising and priority direction of sci-
entific research in the new millennium.

Six stages can be distinguished in the reparative
process of bone tissue: 1) destabilization of cellular ele-
ments; 2) cell proliferation; 3) differentiation of different
types of tissues (chondroblastic, fibroblastic, osteoblas-
tic, undifferentiated connective and fibrillar tissue); 4)
epigenesis of osteogenic tissue: through direct meta-
plasia and atypical enchondral ossification, in which all
types of tissue transform into osteoid tissue; 5) spon-
gization of osteoid tissue and formation of osteons; 6)
formation of lamellar bone [11].

The following four stages are distinguished during
fracture healing:

- reparative reaction;
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- the formation of bone fragments fusions;

- a fusion of bone fragments;

- functional reconstruction of the bone callus and
fused fragments forming the bone’s organic structure
[12].

Fracture union occurs due to the formation of a
bone callus through the proliferation of cells of the
mainly osteogenic layer of the periosteum, the appear-
ance of hyaline cartilage in the outer part of the bone
callus and the gradual spread of cartilage over its entire
volume, replacement of cartilage by bone, while initially
a spongy substance is formed, which is later rebuilt into
a compact one.

The aim of the study.

To determine the peculiarities of the dynamics of
reparative osteogenesis during the local introduction of
mesenchymal stem cells into the area of bone tissue de-
fect in experimental animals.

Object and research methods.

The study was conducted on 64 male and female
rats of the “Wistar” line, which were in the conditions
of the vivarium of the National Pirogov Memorial Medi-
cal University. The animals were divided into control
and experimental groups of 32 each and housed in
normal vivarium conditions. The research material was
removed on the experiment’s 7th, 14th, 21st and 28th
days. Mesenchymal stem cells obtained from Warton’s
jelly umbilical cord were injected into the area of the
bone fragments in the animals of the experimental
group. All manipulations were carried out in compliance
with the basic principles of work with experimental ani-
mals following the provisions of the European Conven-
tion for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasbourg,
1986), General Ethical Principles of Animal Experiments,
adopted by the First National Congress on Bioethics
(Kyiv, 2001), the Law of Ukraine “On the Protection of
Animals from Cruelty” (dated February 21, 2006). The
material for histological examination, namely bone
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Figure 1 — Regenerate of tibia of a control group rat on the 7th day
of the experiment. Hematoxylin-eosin staining.
Magnification: x100.

Figure 2 — Regenerate of tibia of a control group rat on the 7th day
of the experiment. Hematoma in the fracture area. Hematoxylin-
eosin staining. Magnification: x100.

fragments of tibia bones, was fixed with 10% neutral
formalin. After that, decalcification of bone tissue was
carried out using TRILON B, dehydrated in concentrated
alcohols and immersed in paraffin. Sections obtained on
a sled microtome were stained with hematoxylin and
eosin and placed on glass slides.

Microscopy of histological slides was carried out
with the help of an OLIMPUS BX 41 light microscope
(MoH of Ukraine State Registration Certificate No.
8120/2008, code 9011800000) using magnifications of
40, 100, 200, and 400 times. Image visualization and
morphometry were performed using the morphometric
program Quickphoto micro 2.3 (license agreement No.
925113924), which allows for 2737 pixels. The morpho-
logical study consisted in studying the structural chang-
es of all components of bone tissue — the trabecular
component of the affected bone tissue, its fibrous struc-
tures, the state of the bone marrow, as well as perifocal
soft tissues in the fracture area in the conditions of the
reactive inflammatory process without treatment and
with the use of mesenchymal stem cells obtained from
Warton’s jelly umbilical cord.

Research results and their discussion.

During the histological examination of tissues at the
tibial bone fracture area of rats of the control group
on the 7th day of the experiment, a hematoma was
found between the bone fragments with degenerative
changes, which is the source of the formation of endos-
teal and periosteal bone regenerate in the future. The
components of the hematoma were erythrocytes, most
of which were in a state of hemolysis, a minor part of
which was preserved. In addition to erythrocytes, there
were mononuclear cells of the type of blood monocytes
(mononuclear cells), macrophage cells and mesenchy-
mal fibroblast-like cells, poorly differentiated and undif-
ferentiated cells. During this period among them, young
fibroblasts were identified in small amounts. A more sig-
nificant number of osteoblasts was determined in the
marginal parts of the bone fragments. On the periphery
of the fracture zone, there was polymorphocellular in-
flammatory infiltration, represented mainly by polymor-
phonuclear leukocytes, lymphocytes, and plasma cells.
The lysis of small bone fragments was observed on the
cross-section of the middle of the diaphysis. The entire
osteon layer was damaged, with numerous lacunae of
resorption and necroses, which in some places merged,
forming sequestral fields. Zones of necrosis were espe-
cially pronounced on the side of the endosteum. The
area of the outer surrounding plates was also destroyed.

In the histological sections of this study term, the
formation of primary reticular structures, which mainly
consisted of young forms of fibroblasts, osteoblasts and
fibroreticular fibres located between them, is represent-
ed only in some places. Significant areas of granulation
and fibroreticular tissues indicate a considerable delay
in further osteogenesis. There were no signs of angio-
genesis. There was also a slowdown in the regression of
the hematoma and the absence of hemosiderophages,
which indicates a decrease in cellular activity, mainly the
macrophage link (fig. 1, fig. 2).

During the histological examination of the tissues of
the tibial bone fracture area of the main group rats on
the 7th day of the experiment, a hematoma was also
found between the bone fragments, which further led
to the formation of endosteal and periosteal regener-
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Figure 3 — Regenerate of tibia of the main group rat on the 7th day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.
ate of bone. The components of the hematoma were
erythrocytes, most of which were in a state of hemo-
lysis, @ minor part of which was preserved. In addition
to erythrocytes, mononuclear cells of the type of blood
monocytes (mononuclear cells), macrophage cells and
mesenchymal fibroblast-like cells, poorly differentiated
and undifferentiated cells were also present in a signifi-
cantly greater number than in the control group. In this
term, a small number of young fibroblasts was deter-

mined among them.

A large number of osteoblasts was determined in the
marginal parts of the bone fragments. Polymorphocellu-
lar inflammatory infiltration occurred on the periphery
of the fracture zone, but it was much less pronounced
than in the control group, represented mainly by poly-
morphonuclear leukocytes, lymphocytes, and plasma
cells. In histological sections, the formation of primary
reticular structures was also observed in some places,
mainly consisting of young forms of fibroblasts, osteo-
blasts and fibroreticular fibres between them. Signs of
angiogenesis in this period were also absent (fig. 3).

During the histological examination of the tibial bone
regenerate of the control group rats on the 14th day of
the experiment after the fracture between the bone
fragments, signs of the formation of endosteal and peri-
osteal bone regeneration were established. The basis of
the regenerate was immature spongy bone tissue, which
had the appearance of chaotically located bone beams
that anastomosed with each other. Newly formed bone
beams were characterized by some mosaic colouration
and were more thinned than in the main group. Histo-
logical sections show the formation of mesh structures,
mainly consisting of young forms of fibroblasts, osteo-
blasts and fibroreticular fibres between them. Along
with these cells, there were also mononuclear cells of
the type of blood monocytes (mononuclear cells), mac-
rophage cells and mesenchymal fibroblast-like cells,
poorly and undifferentiated cells. During this period,
post-traumatic haemorrhages with an accumulation
of hemosiderophages p ngiogenesis

Figure 5 — Regenerate of tibia of the main group rat on the 14th day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.

Figure 4 — Regenerate of tibia of a control group rat on the 14th day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.
were not sufficiently expressed. There was also reac-
tive large-focal inflammatory cell infiltration, consisting
mainly of polymorphonuclear leukocytes, lymphohistio-

cytic elements, and plasma cells (fig. 4).

During the histological examination of the tibial
bone regenerate of the study group rats on the 14th day
of the experiment after the treatment of the fracture
between the bone fragments, it was also established
the presence of signs of the formation of endosteal and
periosteal bone regenerate, the basis of which was im-
mature spongy bone tissue in the form of bone beams
that anastomosed with each other. Along with them,
cells of chondroid and fibrous tissue were determined.
In the interbeam space, signs of more active angiogen-
esis were found than in animals of the control group. On
the 14th day, capillaries and arterioles with a larger di-
ameter prevail than in the control group, and the num-
ber of vessels in the regenerate also increases.

Along with these changes, mononuclear cells of the
type of blood monocytes (mononuclear cells), macro-
phage cells, mesenchymal fibroblast-like cells, poorly
differentiated and undifferentiated cells were also ob-
served. Post-traumatic haemorrhages were not deter-
mined. However, a slight reactive small-focal inflam-
matory cell infiltration remained, consisting mainly of
lymphohistiocytic elements, plasma cells, and a small
number of segmented leukocytes (fig. 5, 6).

The bone regenerate was mainly represented by
spongy osteogenic tissue that formed the endosteal
component of the bone callus and had the appearance
of a mesh of varying density from young bone beams
covered with chains of immature active osteoblasts. A
layer of regenerative tissues with a periosteal regenera-
tive reaction of uneven thickness was determined on
the surface of the bone fragments. The interbeam space
was represented by fibroreticular tissue, in which the
beams of the intramedia bone callus were formed (fig.
7, 8).

When examining histological sections on the 21st
day of the experiment, the formation of hyaline carti-
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Figure 6 — Regenerate of tibia of the main group rat on the 14th day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.
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Figure 7 — Regenerate of tibia of a control group rat on the 21st day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.
lage in the fracture zone with a relatively large number
of chondroblasts was already determined in rats of the
control group. However, the increased area of the inter-
mediate substance displaced the chondrocytes of the
isogenic groups and replaced the columns of chondro-
cytes in the reproduction and maturation zones. Most
of the cartilaginous plate cells are characterized by the
phenomena of hydropic dystrophy. In the initial parts of
the proliferative zone of cartilage, cells at the destruc-
tion stage were determined, which indicated a violation
of the division and differentiation processes of cartilage
cells. In the cytoplasm of the vast majority of cells, there
are signs of marked ballooning dystrophy. Signs of col-
lagen matrix formation in the zone of enchondral ossifi-
cation and islands of newly formed spongy bone tissue

were also revealed.

Small newly formed bone beams were identified,
and the interbeam space was represented by loose fi-
brous tissue. Bone beams are thinned; in some places,
they touch the indifferent zone and form cells with cel-
lular elements of the bone marrow.

Disturbances in the processes of formation and re-
construction of bone regeneration consisted in the fact
that the newly formed bone structures had a heteroge-
neous composition — against the background of tissue
that had a reticulofibrous character, areas of bone tis-
sue with a lamellar structure were determined, which
had a heterogeneous composition and uneven colour,
which indicates a violation of the mineralization of the
newly formed bone tissue Along with the decrease in
the content of bone tissue, its structural changes were
also observed — thinning and uzuration of the beams,
uneven colouring and a reduction of the number of ac-
tive osteoblasts on its surface.

The periosteal bone callus was excessively formed
and represented by a decorated fibrous tissue, among
which inflammatory cell elements were determined in
some places — mainly lymphocytes and histiocytes with
an admixture of a small number of segmented leuko-
cytes.

.
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Figure 9 — Regenerate of tibia of the main group rat on the 21st day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.
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Figure 8 — Regenerate of tibia of the main group rat on the 21st day
of the experiment. Hematoxylin-eosin staining.
Magnification: x200.

The red bone marrow is represented by separate
small hematopoietic islands, which were replaced by
cells of young fibrous tissue in some places. Newly
formed vessels showed uneven blood supply and were
also dilated (fig. 7).

In the rats of the study group, on the 21st day, signs
of fracture union were determined by the formation of
endosteal, periosteal and intermediate bone calluses.
The bone tissue in this period was more mature and was
represented by compacted lamellar bone tissue, and
instead of trabeculae, primary and secondary osteons
with vascular channels were determined. Young osteo-
blasts at different stages of differentiation were located
on the periphery of bone trabeculae. The interosseous
spaces were filled with spongiosa, which contained, in
addition to osteoblasts, a significant number of osteo-
clasts in gaushyip lacunae. They performed the func-
tions of active osteoresorption, resulting in the edges of
the bone beams having uneven contours. The presence
of multinucleated cells in the resorptive cavities (osteo-
clasts) allows us to conclude about the activity of bone
tissue remodelling processes of this cell. The network of
bone trabeculae of the distal metaepiphysis of the tibia
contained many osteoblasts, especially at the border
with the growth zone. Large osteoblasts, stained accord-
ing to their metabolic activity, were located on the outer
surface of bone trabeculae. Most of them were found
directly in the trabeculae themselves. Osteoblasts occu-
pied almost % of the total plane of bone tissue. Single
cells had signs of destruction. Expanded bone canals
contained young osteoid, narrow zones of newly formed
lamellar bone tissue formed in their walls (fig. 8, 9).

In the histological preparations of the diaphyseal
tibial fracture of the control group rats on the 28th day,
widespread foci of young cellular fibrous tissue were
determined, among which foci of active osteogenesis
were found. The bone regenerate was represented by a
network of newly formed bone beams of different thick-
nesses, which anastomosed with each other. Cells of
cartilage tissue were also determined. Therefore, bone

Figure 10 — Regenerate of tibia of a control group rat on the 28th
day of the experiment. Hematoxylin-eosin staining.
Magnification: x400.
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Figure 11 — Regenerate of tibia of the main group rat on the 28th
day of the experiment. Hematoxylin-eosin staining.
Magnification: x200.

tissue was formed at the site of the osteocartilaginous
callus by enchondral ossification. The newly formed
bone beams, anastomosing, formed spongy bone tissue
in which many osteoblasts and osteocytes were pres-
ent. Bone trabeculae had an arc-shaped shape and were
still chaotically located in the thickness of the regener-
ate. Numerous foci of mineralized primary interosseous
substance, stained more basophilic, were determined
among the bone plates. Loose fibrous tissue was ob-
served in the interbeam space.

The newly formed bone tissue was characterized
by unevenly placed osteons with multidirectional in-
sert plates. Often, osteonic structures were formed by
only two or three concentric plates, which represents
them as primary. Attention was drawn to the decrease
in the number of osteocytes and empty osteocyte lacu-
nae. The remnants of coarse fibrous tissue form a finely
looped network of trabeculae, on the surface of which
single osteoblasts and osteoclasts are found. The last
one indicates the incompleteness of bone callus recon-
struction processes at this time (fig. 10).

During the histological examination of the prepara-
tions of the diaphyseal fracture focus of the tibial bone
of the main group rats on the 28th day, significantly
more intense signs of remodelling of the bone regener-
ate were found in comparison with the control group.
Bone fragments consisting of cortex with the perioste-
um and endosteal regenerate with adjacent spongiosa
were determined in histological sections. Expanded re-
sorption cavities were observed in the examined cortex,
which performed the function of osteoresorption of ex-
cess newly formed bone tissue. The interbeam space,
filled with fibrous tissue, contained many vascular chan-
nels with the formation of osteon-type bone structures
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Figure 12 — Regenerate of tibia of the main group rat on the 28th
day of the experiment. Bone callus. Hematoxylin-eosin staining.
Magnification: x200.

around them. Newly formed bone structures were char-
acterized by uniform colouring and many secreting os-
teoblasts on their surface. Small muscular-type arteries
evidenced sufficient angiogenesis in vascular channels
and resorption cavities. Also, islands of red bone mar-
row, represented by all three sprouts in their average
ratio with some preference for the granulocytic sprout
(fig. 11, 12), were traced in the interbeam space.

Conclusions.

During the fracture healing, the tibial bone regen-
erate is formed by successive changes in tissue-specific
structures with the formation of full-fledged bone tissue
at the defect site after 28 days of observation. Based on
histological studies, it has been proven that the physi-
ological and pathological remodelling of the bone tis-
sue of the tibia bones in the conditions of their fracture
without treatment and with the use of mesenchymal
stem cells obtained from Warton’s jelly umbilical cord
is significantly different in the control and experimen-
tal groups of white laboratory rats. When mesenchymal
stem cells were used in the experimental group of rats, a
significant improvement in the qualitative indicators of
reparative osteogenesis was established. The data from
the histological examination indicate that, in the ab-
sence of treatment, inflammatory changes last longer,
significantly slowing down the processes of bone tissue
regeneration.

Prospects for further research.

The obtained scientific results open prospects for
further study of the state of readaptation changes of
bone tissue in the body and the development of various
methods of treatment and correction to prevent patho-
logical regeneration of bone tissue.

MOP®O/10rNY4HI OCOBJ/IMBOCTI PENAPATUBHOIO OCTEOTEHE3Y MiA BNJIMBOM
ME3EHXIMAJIbHUX CTOBBYPOBUX KNITUH

BiHHMLbKKUI1 HaWioOHaNbHUIF MeauYHMI4 yHiBepcuTeT im. M. |. NMuporosa (M. BiHHMUA, YKpaiHa)
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lMepcrieKMUBHUM HAMPAMKOM Cy4aCHUX HAYKosUuX 00Cni0xeHbs € nowyK ma 3abesneyeHHA Halibinow
onNMMUManbHUX ymos rnepebiey pernapamusHo-pe2eHepamopHUX MPouecie npu nopyweHHi yinicHocmi Kicmkogoi
MKAHUHU i3 30CMOCY8AHHAM KAIMUHHUX mexHonoeill. Mema nponoHo8aHo20 OO0CAIOHeHHA oAA20E Yy
8U3HA4YeHHI ocobausocmeli OUHAMIKU pernapamusHo20 ocmeoz2eHesy npu A0KAAbHOMY 88€0€HHI ME3EHXIMANbHUX
cmosbyposux KaimuH y OinAHKY Oehekmy KiCmKosoi MKAHUHU 8 eKCrepumMeHmasabHUX meapuH. ExkcriepumeHm
nposedeHO 8 38uU4aliHUX YyMOBOX g8igapid HaO 64 wypax, po3nodineHUx Ha KOHMPOsAbHY Ma eKcriepumMeHmMasnbHy
epynu, i3 dompumaHHAM bioemuyHux Hopm. Mamepianom 014 2icmosao2iyHo20 00CAIOHEHHA cmanu Kicmkosi
YAOMKU 8e/1UKO20MIfIKOBUX KICMOK, Wo byau susayyeHi Ha 7-my, 14-my, 21-wy ma 28-my 006y ekcriepumeHmy. Y
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0inAHKY KICMKOBUX yaMKi8 meapuHaM eKcriepumMeHmasnbHoi 2pynu 8800UAU Me3eHXiIMAAbHi cmosbyposi KaimuHu,
OMPUMGQHI 3 8apMmOHo8UX Opaasig MynosuHu AOUHU. [1i0 Yac ekcriepumeHmy 00CAiIOHEHO CMPYKMYPHi 3MiHU
8CiX KOMIMOHeHMi8 KicCmKoB8oi MKAHUHU 8 YyMOBAX Peakmu8HO20 3arasabHO20 rpouyecy, 30Kkpema mpabeKynapHo20
KOMMOHEHMY YPaHeHOI KICMKO80OI MKAHUHU, il 80I0KHUCMUX CMPYKMYyp, CMAHY KiCMKO8020 MO3KY, 0 MAKOMC
nepugoKanoHUX M’AKUX MKAHUH y OinAHyi nepesnomy. Ha 7-my 006y ekcriepumeHmy rnpu 2icmosoziyHomy
00Cni0HEeHHI MKAHUH Micysa rnepesomy 8eauK020MisIKo8OI KICMKU Wypie 0CHOBHOI 2pynu OKpim epumpoyumis 6ynu
PUCYMHI MAKOX 00HOAOEPHI KAIMUHU 30 MUNom MoHOUUMI8 Kposi (MOHOHYKaeapu), MaKpogazasbHi KAimuHu
ma me3eHximanbHi PibpobaacmonodibHi KaimuHu, maao- ma HedugepeHyiliosaHi KAIMUHU 8 3Ha4YHO binbwili
KinbKocmi, Hixc y 2pyni koHmposno. Ha 14-my 0oby ekcriepumeHmy nicAA AiKy8AHHA MePenomy Mix Kicmkosumu
hpazMmeHMamMu MaKoH B6CMAHOBAEHO HOABHICMb 03HAK (YOPMYB8AHHA eHOOCMAAbHO20 Ma NepiocmasnbHO20
KicmKkosoeo pezeHepamy. Ha 21-wy 006y y wypie 00CniO#y8aHOI epynu 8U3HAYAAUCHL O3HAKU 3POWYBAHHA
rnepesnomy WAAXom OpMy8aHHA eHOOCMAAbHO20, NepiocmanbHO20 ma iHmepmeodiapHo20 KicmKosux Mo30s1is,
Kicmkosa mkaHuHa 6yna binbw 3pinoto. B ocHosHiIl epyni Ha 28-my 006y 8uABAEHI 3HAYHO IHMEHCUBHIWI 03HAKU
nepebydosu KicmKoso2o pe2eHepamy, Hix y KOHMpPobHil 2pyni. [pu 3acmocysaHHi Me3eHXiManbHUX cmosbyposux
KAIMUH, oOmpuMaHux i3 apmoHo8uUX Opazsie nyrnosuHU A0OUHU, y Wypie eKcriepumeHmasbHOI 2pynu 6CMaHo8s1eHo
docmosipHe NOKpaweHHA AKICHUX MOKA3HUKI8 pernapamusHo20 ocmeozeHe3y.

Knroyoei cnosa: penapamusHuli ocmeoz2eHes, eKcriepumeHm, Me3eHXimanbHi cmoebyposi KaimuHu, nepesnom,

KicmkKa.

38’A30K ny6niKauii 3 nNAaHOBMMWM HAyKOBO-A0-
cnigiumu pobotamu. CTatTa € GpparMmeHTOM HayKOBO-
pocnigHoi Temu Kadeapwu TpaBmaTosorii Ta opToneaii
BHMY im. M. |. Muporoea «KomnnekcHa peabinitayin
NauieHTiB 3 TPAaBMaMM Ta 3aXBOPHOBAHHAMWU OMOPHO-
PYyX0BOro anapaTy» AeprKaBHWUIN PeECTPaLiMHUA HOMep
0115U007095.

Bcryn.

Mpobnema nikyBaHHA poO3najiB penapaTMBHOMO OC-
TeoreHesy, 30Kpema CrnoBilbHEHA KOHCOiAaLiA KiCTKo-
BUX Bif/1IaMKiB, HE3pOLLEHHA MepenomiB Ta MCeBAOCY-
rnobu, € BaXKIMBOIO MeLMKO-CoLianbHO Npobiemoto
Cy4yacHoOi mMegMUMHM | 4acTo NpuM3BOAMTbL A0 He3aao-
BiZIbHWUX Pe3ynbTaTiB NiKyBaHHA. YacToTa pPO3BUTKY LLiEl
naTosorii 3a 4aHUMM BITYU3HAHUX | 3aKOPAOHHMX daxiB-
LiB CTaHOBUTB Bif, 2,5% [0 18% i € akTya/IbHOMO A4 BCiX
KpaiH [1]. KniHiYHi cnocTepekeHHA NOKasyoTb, LLO nep-
CNEKTMBU MOKPALLLEHHA Pe3ynbTaTiB NiKyBaHHA MaTo/10-
ril KICTOK TiIbKM 3@ PaxyHOK YAOCKOHa/IeHH:A 3’ egHaHHA
i YTPMMaHHA BigaMKiB B OCHOBHOMY BMYepnaHi [2]. Ha
[0[aToK Ao cTabinisauii nepenomis 3 BUKOPUCTAHHAM
OCTEOCUMHTE3y Ta AyTONOrIYHOI TPaHCNAAHTAL,ii KiCTKO-
BOI TKaHWHU, Yy NiKyBaHHiI pO3nafiB KiCTKOBOI pereHe-
pauii yce 6inblworo 3HaveHHs HabyBae opTobiosoris.
Kpim 3acTocyBaHHA pi3HUX (paKTOpiB POCTY, HOBI AaHi
B NliTepaTypi NMOKa3yHTb, WO BUKOPUCTAHHA KAITUHHMX
TepaneBTUYHMUX 3ac0b6iB 3HAYHO MOKpPALLYE pPe3ynbTaTu
pereHepalii KicTok [3, 4, 5]. Came Tomy «bHionoriyHnm»
Hanpam, AK OOAATKOBWI HaMPAM NiKyBaHHA MaLieHTIB
TpaBmaTon0ro-opToneauMyHoro npodinto, Wwo 3acHoBa-
HUI Ha BUKOPWUCTAHHI KNITUHHUX TEXHOAOTIM Ta Bioimn-
NIAHTONOTII NpMBEPTAE yBary NPoBiAHMX CreLianicTis B
ycboMmy CBITi [6, 7, 8].

KniTMHHa Tepania € nepcnekTMBHWM, HOBMM Tepa-
NeBTUYHUM MiAXOAOM B pPEereHepaTuBHIA MeaULMHI.
Cnig, 3a3HaunTK, WO HaWbiNbW NPiOPUTETHUMM HanpsA-
MaMM 3aCTOCYBAHHA KAITMHHOI Tepanii y TpaBmaTonorii
Ta opTonesii € BUKOPUCTAHHA CTOBOYPOBUMX KAITUH MpK
YLWKOAKEHHAX CYyrnoboBOro xpsLa, rocTpux Ta AereHe-
PaTUBHUX YPArKEHHAX CYXOXKUNA, @ TAKOXK Y JIiIKyBaHHi
po3nagais penapaTMBHOro octeoreHesy. [1na BupiieHHnA
HaAYKOBMX Ta KNiHIYHMX Npobsiem B opToneAii Ta TpaBma-
TONOrii HAaNBINbLLIWI iHTepec CTaHOBAATb MY/IbTUMNOTEHT-
Hi me3eHXiManbHi KNiTUHU, AKi € monepeaHUKammM BCiX
KNITUH CNONYYHOI TKAHUHM Ta miouumTis [1, 9, 10].

Tomy nowyk Ta 3abe3neyeHHA HalbinbWw onTMMmanb-
HUX yMOB nepebiry penapaTMBHO-pereHepaTopHMX Npo-
LLeciB NpW NOPYLUEHHI LiNiCHOCTI KiCTKOBOI TKAHWUHW BU-
3HAHO AIK MEePCNEKTUBHUI Ta NPIOPUTETHUI HANPSMOK
HAYKOBMUX AOCANIAKEHb HOBOIO TUCAYONITTA.

Y penapaTMBHOMY MpoOLEeCi KiCTKOBOI TKaHWHM
MOKHa BUAIAUTU WICTb CTaAiit: 1) aecrabinisauia Kni-
TUHHUX efleMeHTIB; 2) KniTuHHa nponidepauina; 3) au-
depeHujauia pisHoro BuAy TKaHWH (xoHApPOBNACTUYHA,
¢ibpobnacTmyHa, octeobnactuyHa, HeamdepeHuinosa-
Ha crnony4yHa i ¢ibpunspHa TKaHUHKM); 4) enireHes ocTeo-
reHHOI TKAHUHW: WAAXOM NPAMOI MeTannasii i aTunoBsoi
eHXoHApanbHOI ocubikaLii, Npu AKIN BCi BUAM TKaHWUH
nepexoasTb B OCTeOIAHY TKaHWHY; 5) cnoHrisaujia oc-
TEOiHOI TKAHUHM | YTBOPEHHA OCTEOHIB; 6) YTBOPEHHA
naacTMHYaTOoi KicTkm [11].

Mpn 3aroeHHi nepenomis BUAINAKOTb TaKi 4OTMPMU
cTaaii:

- penapaTt1BHa peakLis;

- popMyBaHHA 3pOLLEHb KICTKOBMX BiA/IOMKIB;

- 3POLLEHHA KiCTKOBMX BiA/IOMKIB;

- dyHKLioOHanbHa nepebygoBa KiCTKOBOI MO30Ai i
3pOLEHUX BiASIOMKIB 3 GOpMYyBaHHAM OPraHHOI CTPYK-
Typu KicTku [12].

3polleHHA nepenomy BiAOyBa€eTbcA 3a paxXyHOK
YTBOPEHHA KiCTKOBOrO MO30/15 LWAAXOM PO3MHOMEHHA
KNITUH NepeBaKHO OCTEOreHHOro LWapy OKiCTA, NOABU
riafiHOBOro XpALLa B 30BHILLHIN YaCTUHI KiCTKOBOTO MO-
3071 | MOCTYNOBOrO MOLWMPEHHA XpALWaA 33 ycim Moro
06cArom, 3amillleHHA XpALLA KiCTKOM, NPW LbOMY Cho-
YaTKy YyTBOPIOETbCA rybyacTa pevyoBMHa, AKa Ni3Hile ne-
pebyaoBYETLCA B KOMMNAKTHY.

MerTa gocnigKeHHs.

BW3HaunTM 0cobaMBOCTi AMHAMIKM penapaTUBHOTO
ocTeoreHesy Mpu JI0KaNbHOMY BBEeZEeHHI Me3eHXimasib-
HUX CTOBOYPOBUX KAITUH Y AiNAHKY AedeKTy KicTKoBOI
TKaQHMHU B eKCNePUMEHTANIbHUX TBAPUH.

06’eKT i meTOAMU AoCNigKEHHSA.

JocnigeHHA npoBefeHO Ha 64 camuAx Ta cammuAax
WypiB NiHii «BicTap», Wo 3HaxogMAUCb B yMOBax BiBa-
pito BHMY im. M. I. Muporosa. TeapuHu byan posno-
[iNeHi Ha KOHTPOJ/IbHY Ta eKCMEePUMEHTA/IbHY rpynu no
32 TBapUHU Y KOXKHIill | 3HAXO4UANCS Y 3BUYANHUX YMO-
Bax BiBapito. Matepian gna gocnigKeHHsa BUAy4YaBca Ha
7-my, 14-1y, 21-wy Ta 28-Mmy goby ekcnepumeHTy. Y gi-
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NAHKY KiCTKOBMX YNaMKiB TBapUHaM eKcnepumeHTasb-
HOI rpynu BBOAUM Me3eHXiMabHi CTOBOYPOBI KNITUHW,
OTPMMaHI 3 BAapTOHOBMX ApParnis NynoBUMHU NHOLUHW.
Yci maHinynauii nposogman 3 4OTPUMaAHHAM OCHOBHMX
npuHUMMiB poboTM 3 eKcnepMmeHTaslbHUMM TBApWHa-
MW BiANOBIAHO 4,0 NONOXKEHHA EBPONENCbKOi KOHBEHLiT
npo 3axucT xpebeTHWUX TBAPUH, AKI BUKOPUCTOBYHOTb-
CA ANA eKCnepuMMEHTAZIbHUX Ta iHLWMX HAYKOBMX Linen
(Ctpacbypr, 1986 p.), 3aranbHuUX €TUYHUX MNPUHLMNIB
EeKCNepuMMEHTIB Ha TBapWHax, yxBaneHux lMepwmm Ha-
LioHanbHMM KoHrpecom 3 6ioetukn (Kuis, 2001 p.),
3aKkoHy YKpaiHu «[po 3axuCT TBApPWH BiA, *KOPCTOKOro
nosoaeHHs» (Big 21.02.2006). MaTepian ansa rictono-
riYHOro AOCNiAXKEHHA, @ Came KiCTKOBI y1aMKK BeINKO-
rOMINIKOBUX KiCTOK, @ikcyBanu 10%-BMM HENTPanbHUM
dopmaniHom, nicna Yoro NPOBOAUNN AeKaNbLMHALLIO
KICTKOBOi TKaHWHW, BUKopuctosytoum TPIJIOH b, 3He-
BOAHIOBA/IN Y CAMPTAX KOHUEHTpPALIl Ta 3aHyproBanu
y napadiH. 3pi3n, oTpMMaHi Ha CaHHOMY MIKPOTOMI,
¢bapbyBanu remaToKCMNIHOM Ta €03MHOM, YKNa4anu Ha
npeameTHi CKenbLA.

MiKpocKonito ricToniorivHMx npenaparis NpPoOBOANAN
32 4ONOMOroto CBITN10BOro mikpockona OLIMPUS BX 41
(MO3 YkpaiHu CBifouTBO MPO AepyKaBHY peecTpaLito
Ne 8120/2008, koa 9011800000) i3 3acTocyBaHHAM
36inbweHb y 40, 100, 200 Ta 400 pasis. Bisyanizauito
306parkeHHA Ta MopdOMETpIto 34iliCHIOBaNM 3a A0Mo-
moroto mopdpomeTpuryHoi nporpamm Quickphoto micro
2.3 (niueHsiitHa 3roga No 925113924), wo [o03BONSE
nposoauTt 2737 nikcenen. MopcdonoriyHe AocCaigKeH-
HA MONAran0 y BUBYEHHI CTPYKTYPHUX 3MiH BCIX KOM-
NMOHEHTIB KiCTKOBOI TKaHWHW — TpabeKynAapHOro Kom-
NOHEHTY YypPaXKeHOi KiCTKOBOI TKaHWHW, il BONIOKHUCTUX
CTPYKTYp, CTaHy KiCTKOBOTO MO3KY, @ TaKoX nepudo-
KaNbHUX M’ AKUX TKaHWH Y AiNAHLI nepenomy B ymoBax
peakTUBHOIO 3anasabHOro npouecy 6e3 NikyBaHHA Ta i3
3aCTOCYBaHHAM Me3eHXiMa/ibHUX CTOBOYPOBUX KAITUH,
OTPMMAHMUX i3 BAPTOHOBMX AparaiB NyNnOBUHU NOONHMN.

Pe3ynbrati gocnigKeHb Ta iXx 06roBopeHHs.

Mig, yac rictoNoriYHOro A0CNIAKEHHA TKAHWH Y MiCLLi
nepesiomy Be/IMKOrOMIZIKOBOI KiCTKM LLypiB KOHTPO/b-
HOI rpynu Ha 7-my 406y eKCnepuMeHTY MiXK KiCTKOBUMM
dparmeHTamu 3 gereHepaTUBHUMM 3MiIHAMUW BUABNEHO
remMaTomy, fiKa € girepenom GopmMyBaHHA eHA0CTaNbHO-
ro Ta NepiocTanbHOro KiCTKOBOrO pereHepaTy B ManbyT-
Hbomy. CKnafoBMMU remaTomu 6ynun eputpoumTy, 6inb-
LA YacTUHa AKMUX NepebyBana y CTaHi remosnisy, MeHLwa
iX yacTMHa byna 36epexeHa. OKpim epuTpouuTiB Byan
NPUCYTHI TaKOX OAHOAAEPHI KNITUHM 332 TUMOM MOHO-
LUTIB KPOBi (MOHOHYKNEeapu), MakpodaranbHi KAiTUHU
Ta me3eHximanbHi pibpobnacTononibHi KNiTMHK, Mmano-
Ta HegndepeHLuinoBaHi KNiTUHW. Y LboMy nepioai cepen,
HUX BWM3Ha4yanncb Mosiodi ¢ibpobnactu y HeBenuKii
KiNIbKOCTi. Y KpalloBUX BiaAinax KiCTKOBUX dparmeHTiB
BM3Ha4anacb binblia KiNbkicTb octeobnacTis. Mo nepwu-
¢depii 30HM nepenomy mana micLe noniMopdHOKAITUH-
Ha 3ananbHa iHQINbLTPaLiA, NpeacTaBNeHa NepeBaXKHO
nonimopdHoALEpPHUMU NeKouuTamm, nimdountamm,
naasMaTMYHUMK KNiTMHaMK. Ha nonepeyHomy 3pisi ce-
peavHu aiadisa cnocrtepirasca nisnc gpibHUX ynamkis
KiCTKM. YcA naola ocTeoHHOro wapy byna nowKkoaxke-
Ha, 3 YUCNEHHUMM NlaKyHaMK pe30pbuii Ta HEKpOo3amu,
LLLO MiCLAMM 31MBaANUCA MiXK COBOIO, YTBOPHOOUM CEKBe-
CTpanbHi Nons. 30HM HeKPOo3y 0cobnBO ByM BUPAKeHi

PucyHoK 1 — PereHepaT Be/IMKOrOMiZIKOBOI KiCTKM Lypa
KOHTPOJ/IbHOI rpynu Ha 7-Mmy A06y eKcnepumeHTy. 3abapBneHHA
remaToKCcuiH — eo3uH. 36inbleHHs: x100.

PUCYHOK 2 — PereHepat Be/IMKOrOMiZIKOBOI KiCTKM LLlypa KOHTPONbHOI
rpynu Ha 7-my goby ekcnepumeHTy. lematoma B ginaHLi nepenomy.
3abapBieHHA reMaToOKCUIiH — e03uH. 36inbleHHsA: x100.

3i CTOPOHM eHAOCTY. 30Ha 30BHILLUHIX OTOYYOYMX MNiac-
TUHOK TaKOX byna 3pyiHOBaHa.

Y ricTonoriyHux 3pisax Lboro TepmiHy SOCAIAMKEHHA
Nvlie noaekyau npeactaBneHe GopmyBaHHA NEPBUH-
HUX CiTYACTUX CTPYKTYP, AKi B OCHOBHOMY CK/JaZa/MCb
3 monoaux dopm ¢ibpobnacTis, octeobnactis Ta o¢i-
6POPETUKYNAPHUX BOSIOKOH, PO3TALLOBAHUX MiXK HUMM.
HaABHicTb 3HaYHMX now, rpaHynsAuiiHoi Ta ¢ibpope-
TUKYNAPHOI TKAaHMH CBiZYMTb MPO 3HAYHY 3aTPUMKY
nofanblworo octeoreHesy. O3HAaKWM aHrioreHesy 6yau
BiACyTHi. TakoxK BigbyBanocs ynoBilbHEHHA perpecii
remaTtomu, BifiCYTHiICTb remocugepodaris, WO CBiAYUTL
NPO 3MEHLUEHHA KNITUHHOI aKTUBHOCTI, NePEBAXKHO Ma-
KpodaranbHoi naHkK (puc. 1, puc. 2).

Mpw rictonorivHOMY [O0CNIAMKEHHI TKAHWMH MicuA
nepesomy BeMKOTOMINIKOBOI KiCTKM LWypPiB OCHOBHOI
rpynu Ha 7-my poby eKkcnepuMmeHTy MiX KiCTKoBMMU
dparmeHTamu TakoXK OyNo BUABMEHO remaTomy, fKa
Hagani npussBoguTb A0 GOPMYyBaHHA €HAOCTaNbHOro
Ta nepiocTanbHOro KicTkoBOro pereHeparty. Cknagosu-
MW rematomun 6ynmn epuTpounTm, Hinblua YacTUHA AKUX
nepebyBana y CTaHi remonisy, MeHLa ix YacTuHa byna
36epexeHa. OKpim epuUTPoLMTIB BYIN MPUCYTHI TaKOXK
0oAHOALEPHI KNITUHM 32 TUMOM MOHOUMTIB KPOBi (MOHO-
HyK/leapw), MakpodaranbHi KNITUHU Ta Me3eHXiMasbHi
dibpobnactonogibHi KNiTMHKU, Mano- Ta HeaudepeHLu,i-
M0BaHi KNITUHKM B 3HAYHO BiNbLWili KiNbKOCTI, HiX y rpyni
KOHTpOAt0. Y LUbOMy TepMiHi cepes, HUX BM3HaA4Yanacb
HeBeJsInKa KinbKicTb monoamx Gibpobnacris.

Y KpanoBux Bigainax KicTKOBUX ¢pparMeHTiB BU3Ha-
Yyanacb Be/MKa KifbkicTb ocTteobnactis. Mo nepudepii
30HM nepenomMmy masna micue nosiMmopPHOKNITUHHA 3a-
nanbHa iHdINbTPALLA, ane 3HAYHO MEHLL BUPAXKeHa, HixK
Y KOHTPOAbHINA rpyni, NnpeacTaBaeHa NepeBayKHO MoJi-
MopdHOAAEPHUMM NierKouUTamMK, nimdoumtamm, nnas-
MaTUYHUMM KNITUHAMU. Y TICTONOTIYHUX 3pi3ax TaKOXK
nogekyam cnoctepiranoca ¢GopmyBaHHA NEPBUHHMUX
CiTYACTUX CTPYKTYP, AKi B OCHOBHOMY CKNaAaNMUCA 3 MO-
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PucyHoK 3 — PereHepat Be/IMKOrOMi/IKOBOI KiCTKM LLlypa OCHOBHOI
rpynu Ha 7-my o6y ekcnepumeHTy. 3a6apBaeHHA reMaTOKCUiH —
e03uH. 36inbweHHs: x200.
noanx dopm pibpobnactis, octeobnactis Ta pibpopeTn-
KYJIAPHUX BOJIOKOH, PO3TalLOBaHUX MiX HMMU. O3HaKK
aHrioreHesy y LboMy TepMiHi Takox 6ynu BiacyTHi (puc.

3).

Mpu rictonorivHOMy AOCNiAXKEHHI KiCTKOBOro pere-
HepaTy BEJIMKOTOMIJIKOBOI KiCTKM LLypiB KOHTPOJIbHOT
rpynu Ha 14-Ty goby ekcnepumeHTy nicia nepesomy
MiX KiCTKOBUMMK dparmeHTamm BCTAHOB/IEHO HAABHICTb
03HaK GOpMyBaHHA eHA0CTa/IbHOrO Ta NepiocTanbHOro
KicTkoBOro pereHepaty. OCHOBY pereHepaTty CTaHOBW/A
He3pina rybyacta KiCTKOBa TKaHMHA, AKa Mana BUMNAL,
XaOTUYHO PO3TALLOBAHMX KiCTKOBUX BasloK, Wo aHacTo-
MO3YyBann Mix coboto. HoBocdopmoBaHi KicTKoBi 6anku
XapaKTepu3yBanuca 4eAKO0 MO3aiuHicTio 3abapBaeHHA
Ta 6ynu Binbl CTOHLWEHI, HiXX B OCHOBHIl rpyni. Y ric-
TONOTIYHMX 3pi3ax npeacTaBneHe GOpMyBaHHA ciTyac-
TUX CTPYKTYP, AKi B OCHOBHOMY CK/J1aZanmca 3 MONOANX
dopm ¢dibpobnacTie, ocTeobnactiB Ta GpibpopeTnkrynap-
HMX BONOKOH, PO3TalLOBaHMX MiXX HUMW. [TopAag i3 ummmn
KNiTMHaMM Bynn NPUCYTHI TaKOX OAHOAAEPHI KAITUHMU
33 TUNMOM MOHOLMTIB KPOBi (MOHOHYKNEapu), Makpo-
daranbHi KNITMHW Ta Me3eHximasnbHi ¢ibpobnactono-
AiOHI KNITUHM, Mano- Ta HeandepeHLinoBaHi KNiTUHW. Y
LbOMY TEPMIHI We 36epiranncb NicnsTpaBMaTUYHI Kpo-
BOBW/IMBM 3i CKynyeHHsAm remocuaepodaris. O3HaKK
aHrioreHe3y 6ynv HegoOCTaTHbO BUpaKeHi. Takox 36e-
piranacb peakTMBHA BE/IMKOBOTHWULLIEBA 3anasbHOKI-
TUHHA iHPINbTPaALA, WO CKNaAanacb NepesaXKkHoO 3 no-
nimopdHoAaaepHUX nerkouunTie, nimdoricTiounTapHmx
€/1eMeHTiB, NN1a3MaTUYHUX KNITUH (puc. 4).

Mpwn ricTonoriyHOMY AOCAIAMKEHHI KiCTKOBOro pere-
HepaTy BE/IMKOrOMI/IKOBOI KiCTKW LLYpPiB AOCAIAXKYBaHOI
rpynu Ha 14-Ty oby eKcnepuMeHTy Nicns NikyBaHHA ne-
penomy mix KicTKoBuMu pparmeHTamMm TaKOK BCTaHOB-
JIEHO HAABHICTb 03HaK GOpPMYBAHHA eHAOCTAaNIbHOrO Ta
nepiocTasbHOrO KiCTKOBOrO pereHepaTty, OCHOBY AKOro
CKNagana Hespina rybyacta KiCTKOBA TKaHWHA y BUMNA-
AOi KicTKoBUX 6afoK, WO aHACTOMO3yBanu Mix coboto.
NopAg i3 HAMM BM3HAYANUCL OCepeaKM XOHAPOIAHOT

PuUcyHOK 5 — PereHepaT Be/IMKOrOMiNIKOBOI KiCTKM LLlypa OCHOBHOT
rpynu Ha 14-ty noby ekcnepumeHTy. 3a6apBneHHA reMaTOKCUAIH —
€03uH. 36inbweHHs: x200.

PUCYHOK 4 — PereHepaT BE/IMKOrOMIZIKOBOI KiCTKM Lypa
KOHTPO/IbHOI rpynu Ha 14-T1y no6y ekcnepumeHTy. 3a6apBneHHA
remaToKcuniH — eo3uH. 36inbleHHs: x200.

ABNIEHI O3HaKM OifiblL aKTUBHOTO aHriOreHesy, HiX y TBa-
PUH KOHTPOJIbHOI rpynu. Ha 14-Ty goby nepeBaxaloTb
Kaninapu Ta apTepionn 3 HinblmMm AiameTpom, HiX y
KOHTPO/bHIM rpyni, KiNbKICTb CYyANH B pereHepati Takox

36iNbLUYETHCA.

Mopag, i3 UMMM 3MiHAMM TaKOXK CnocTepiraan ogHo-
AOEPHI KNITUHU 33 TUNOM MOHOLMTIB KPOBi (MOHOHY-
Kneapu), MmakpodaranbHi KAITUHU Ta Me3eHXiMainbHi
dibpobnacTtonofibHi KniTMHM, Mano- Ta HeaudepeH-
LioBaHi KNiTUMHK. TicnaTpaBMaTUYHI KPOBOBUANBU He
BM3HaYanucb. O4HaK 36epiranacb He3Ha4YHa peakTUBHaA
ApibHOBOrHMLLEBA 3aNa/IbHOKAITUHHA iHINbTPayia, Wwo
CKNajanacb nepeBarKHO 3 nimooricTiounTapHux ene-
MEHTIB, N1a3MATUYHUX KNITUH, HE3HAYHOI KiNbKOCTI cer-
MeHTOoAAEePHUX NerkoumTis (puc. 5, 6).

KicTkoBuiA pereHepaT 6yB npeacTaBAeHWUin nepe-
BAXKHO ryb4yacToto 0CTEOreHHO TKaHUHOLO, Lo dopmy-
Basla eHAO0CTa/IbHUIM KOMMOHEHT KiCTKOBOrO M030/1A Ta
Mana BUMAA CITKM Pi3HOI WiNbHOCTI 3 MON0OAMUX KiCTKO-
BMX DGANOK, BKPUTUX NAHLIOMKKAMU MONOANX AaKTUBHMUX
octeobnactiB. Ha noBepxHi KiCTKOBMX y/lamKiB BM3Ha-
YaBCA LWap pereHepaTopHUX TKAaHWH 3 MepioCcTasbHOo
pereHepaTopHO peaKLieEld HEepPiBHOMIPHOI TOBLUMHMU.
Mixkbankosuii npoctip 6yB npeacTaBneHunin ¢ibpope-
TUKYNIAPHOO TKAHUHOMO, B AKi popmyBanuncb 6anku iH-
TpamegiapHoro KictTkoBoro mosons (puc. 7, 8).

Mpwn pocnigXeHHi rictonoriyHnx 3pisie Ha 21-wy
[06y eKcnepuMMeHTy y LLypiB KOHTPObHOI Fpynu BxKe
BM3HA4anocb GOPMYBAHHA riafiHOBOro XpALlA Yy 30Hi
nepesoMmy 3 JOCUTb BE/IMKOK KiNbKicTO XoHApobnac-
TiB. OgHaK 36inbWeHa naowa NPOMIXKHOT PEYOBUHM
BUTICHANA XOHAPOLMTK i30rEHHUX Fpyn Ta 3amillyBana
KONOHKN XOHAPOLUMUTIB Y 30HAaX PO3MHOMEHHA Ta 40-
3piBaHHA. BiNbWicTb KAITUH XPALLOBOI MIACTUHKM Xa-
paKTepM3yTbCA ABMLWAMM rigponivyHoi auctpodii. Y
noyaTKoOBMX BigAinax nponipepaTMBHOI 30HU XpALLA BU-
3HaAYaNMCb KNITUHW Ha CTAAil pyMHYBaHHA, LLO CBiAYMIO
Npo NopyLleHHA npouecis noainy i gudepeHuitoBaHHA
XPALLOBUX KNITUH. Y LMTONNa3Mi NepeBarKHoi BinbwocTi
KNITUH HaABHi 03HAaKW BUPaXKeHOi 6anoHHOT AncTpodii.

i P
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PuUcyHOK 6 — PereHepaT Be/IMKOrOMiNIKOBOI KiCTKM LLlypa OCHOBHOT
rpynu Ha 14-ty noby ekcnepumeHTy. 3a6apBNeHHA reMaTOKCUAIH —
€03uH. 36inbweHHs: x200.
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PucyHOK 7 — PereHepaT BE/IMKOrOMiNIKOBOI KiCTKM Liypa
KOHTPO/bHOI rpynu Ha 21-wy Ao6y ekcnepumeHTy. 3a6apBneHHA
remaToKcuniH — eo3uH. 36inbleHHs: x200.

TakoXK BMABNEHO O3HAKM YTBOPEHHA KOMAareHoBOoro ma-
TPUKCY B 30Hi EHXOHAPAIbHOIO OKOCTEHIHHA Ta OCTPIBL

HOBOYTBOPEHOI ryb4yacToi KicTKOBOT TKaHUHMW.

Bu3Havyanucb ApibHi HOBOYTBOPEHi KiCTKOBI 6ankuy,
MixkbankoBuin npoctip OyB NpeacTaBAEHUI MYyXKOH
BOJIOKHUCTOO $ibpo3HO0 TKaHMHO. KicTKoBi 6anku
CTOHLUEHI, MicUsAMM TOPKatoTbCA iIHANPEPEHTHOT 30HU Ta
YTBOPIOIOTb KOMIPKM 3 KNITUHHUMU eNeMeHTaMm KiCTKO-
BOr0O MO3KY.

MopylweHHs npouecis dopmyBaHHA Ta nepebynosu
KiCTKOBOrO pereHepaTy MonAraav B TOMy, LLLO HOBOYTBO-
PEeHi KiCTKOBI CTPYKTYpPY Ma/iu HEOA4HOPIAHWI CKlag,— Ha
bOHI TKaHWHW, WO Mana peTuKynodibposHUii xapaKTep,
BM3HAYa/IUCb AiNAHKN KiCTKOBOI TKAHMHW NIACTUHYACTOI
Oyn08BuM, AKI ManM HEOAHOPIAHWIM CKAAL Ta HEPIBHOMIp-
He 3abapBieHHsA, WO CBIAYMTb NPO MOPYLUEHHA MiHe-
panisauii HOBOYTBOPEHOI KiCTKOBOI TKaHUHW. Pasom 3i
3MeHLWEHHAM BMICTy KiCTKOBOI TKaHMHM cnocTepiranm-
CA TAKOXK i CTPYKTYPHI 3MiHW — CTOHLUIEHHA Ta y3ypauia
6aN1040K, HepiBHOMIpHE 3abapB/ieHHA Ta 3MEHLUEeHHsA
KiZIbKOCTi aKTMBHMX 0CcTe061acTiB Ha il MOBEPXHI.

MepiocTanbHUIA KiCTKOBUI MO301b OYyB Haa/MLL-
KoBO cHOPMOBaHUIN Ta NpeacTaBieHnin obopmaeHoo
¢$ibpo3HOI TKAaHUHOM, cepes, AKOT NoAeKyan BU3HaYa-
NINCb 3aNaNbHOKNITUHHI eNeMeHTU — MepeBaXKHO Nim-
dounTK, ricTiounT 3 AOMILLIKOK HE3HAYHOI KilbKoCTi
CEerMmeHTOAAEPHUX NENKOLMUTIB.

YepBOHUI KICTKOBMI MO3OK NpeacTaB/iieHU oKpe-
MUMU APiBHUMK reMONOETUYHMMM OCTPIBLAMM, AKI NO-
OEKyAM 3amilyBanuncb ocepeakamm monoaoi ¢pibposHoi
TKaHWHU. HOBOYTBOpPEHI CyaMHM Manu 03HaKU HepiBHO-
MipHOTO NOBHOKPOB’A, @ TaKOX HByNn HepiBHOMIPHO Au-
natosaHi (puc. 7).

Y wypis gocnigxysaHoi rpynu Ha 21-wy ao6y BU3Ha-
YaZIMCb O3HAKM 3POLLYBaHHA nepenomy LWAAXom ¢op-
MYBaHHA €HA0CTa/IbHOro, MepioCcTaNbHOro Ta iHTepme-
LIapHOro KiCTKOBMX M0O30iB. KicTKOBA TKAHMHA B LLbOMY
TepMmiHi byna 6inbLw 3pinoto Ta byna npeacTaBieHa Kom-
NaKTM30BAHOI NIACTMHYACTOIO KiCTKOBOKO TKAHUHOIO, @

BTOPWUHHI

S
CON

PUCYHOK 9 — PereHepaT BeZIMKOrOMiNIKOBOI KiCTKM LLlypa OCHOBHOI
rpynu Ha 21-wy fo6y ekcnepumeHTy. 3a6apBNeHHA reMaTOKCUAIH —
€03uH. 36inbweHHs: x200.

PucyHokK 8 — PereHepaT Be/IMKOrOMiZIKOBOT KiCTKM LLlypa OCHOBHOI
rpynu Ha 21-wy fo6y ekcnepumeHTy. 3a6apBNEHHA reMaTOKCUAIH —
€03uH. 36inbweHHsA: x200.

OCTEOHM i3 CyAMHHMMM KaHanamu. Mo nepuoepii KicTko-
BMX TpabeKyn NIoKanisyBasincb Monogi octeobiact Ha
pi3HMX eTanax andepeHLitoBaHHA. MiXKicTKOBI npocTo-
pu 6y 3aN0OBHEHI CNOHTI03010, AKa MiCTUAa OKpPiM OC-
Teo6/1acTiB 3HAYHY KiNbKiCTb OCTEOKNACTIB, PO3TallOBa-
HUX Yy FayLMNoBKUX laKyHax. BoHM BUMKOHYBanAn GyHKLT
aKTMBHOI ocTeope3opbLii, BHACNIAOK YOro Kpai KicTKo-
BUX 6asioK Manu HepiBHi KOHTYpW. HasBHicTb 6arato-
AQEPHUX KNITUH Y pe30pbTUBHUX MOPOXKHMHAX (OCTeo-
Knactis) 403BONSE 3pOOUTM BUCHOBOK MPO aKTUBHICTb
npouecis pemoaentoBaHHA KiCTKOBOI TKaHWUHWU LbOro
ocepeky. CiTKa KiCTKOBWX TpabeKyn AUCTanbHOro meTa-
enigisy BeIMKOroMi/IKOBOI KiCTKM MiCTUNA BEUKY KiNlb-
KicTb 0cTeobnacTiB, 0cO6MBO Ha MeXi i3 30HOI POCTY.
Benuki octeobnactn, 3abapeneHi BignosigHo o ix me-
Tabo/1iYHOT aKTMBHOCTI, PO3TaLLIOBYBa/IMCb HA 30BHILUHI
NoBEpPXHi KiCTKOBUX Tpabeky, 6inbLuicTb IX 3Haxoannach
6e3nocepeaHbO B cammx Tpabekynax. Octeobnactu 3a-
MManu maike % 4acTUHY 3arasibHOi N/IOWMWHM KiCTKOBOI
TKaHUHW. [TOOAMHOKI KNITUHU Mann O3HAKWU AECTPYKLiI.
Po3wmnpeHi KicTKOBi KaHann MiCTUIM MONIOANIM OCTEOIS,
B iXHiX CTiHKax ¢popmyBasiMCb By3bKi 30HM HOBOYTBOpE-

HOI NIaCTUHYACTOI KicTKOBOI TKaHMHM (puc. 8, 9).

Y rictonoriyHMx npenapatax AiadisapHoro nepeno-
MY BE/IMKOTOMIZIKOBOI KiCTKM LLypPiB KOHTPObHOI rpynu
Ha 28-my 006y BM3HAYaNUCb MOLIMPEHI BOTHULLA MO-
NIOA01 KNITMHHOT $ibpPO3HOI TKaHMHM, cepes, SIKOi BUAB-
NANUCb OCepefiKM aKTMBHOTO ocTeoreHesy. KicTkoBui
pereHepaT 6yB NpeaCcTaBieHUI CiTKOIO HOBOYTBOPEHMX
KICTKOBUX 6anoK pi3HOI TOBLIMHM, LLO aHAaCTOMO3YyBa-
I MiXK c060t0. TaKOXK BM3HAYaNUCb OCEPESKU XPALLO-
BOi TKaHMHU. OTXKe, KiCTKOBa TKaHWHa ¢dopmyBanacb
Ha MiCL,i KiCTKOBO-XPALLOBOrO MO30/1A LUAAXOM €HXOH-
OpPanbHOro OKOCTEHiIHHA. HoBOYTBOpPEHI KiCTKOBI 6asiku,
aHACTOMO3YtouM, YTBOPOBaNAM rybyacTy KicTKOBY TKa-
HUHY, B AKiN ByAn HasBHI ocTeob1acTU Ta OCTEOLUTHU Y
Be/INKIN KinbKocTi. KicTKoBi Tpabekynu manu gyronoai6-
Hy dopmy Ta Byan LLe XaOTMYHO PO3TallOBaHi B TOBL
pereHepaTy. Cepef KiCTKOBMX MAACTUHOK BU3HAYanUCb
YyncesbHi BOTHMLLA MiHEPasi30BaHOi OCHOBHOI MiXKiCT-

>

PucyHoK 10 — PereHepaT Be/IMKOrOMi/IKOBOT KiCTKM Lypa
KOHTPOJIbHOI rpynu Ha 28-my A06y ekcnepumeHTy. 3a6apBneHHsA
remaToKCuiH — eo3uH. 36inblieHHs: x400.
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PucyHok 11 — PereHepaTt Be/IMKOTOMi/IKOBOI KiCTKM LLlypa OCHOBHOI
rpynu Ha 28-my Ao6y ekcnepumeHTy. 3a6apBNeHHA reMaTOKCUNIH —
e03uH. 36inbweHHs: x200.

KOBOIi pe4yoBUHM, 3abapsieHi 6inbll 6a30¢iNbHO. Y Mix-
6anKoBOMY NPOCTOPi cnocTepiranachb Nyxka BOSIOKHUCTA

¢$ibpo3Ha TKaHUHa.

HoBoyTBOpeHa KiCTKOBa TKaHWHA XapakTepu3syBsa-
Nacb HEpPiBHOMIPHO PO3MILLEHMMM OCTEOHaMU 3 pi3-
HOHanpaBAeHMMU BCTAaBHUMM NAacTMHamMu. Yacto oc-
TEOHHIi CTPYKTYpK Bynn yTBOPEHi BCbOro IBOMA—TpbOMa
KOHUEHTPUYHUMMK NAACTUHAMM, WO XapaKTepusye ix
AK NepBUHHI. MpnBepTano yBary 3MeHLeHHA KinbKoc-
Ti OCTEOUMTIB Ta HAABHICTb MOPOXKHIX OCTEOUUTAPHUX
NaKyH. 3anULWKN rpyboBONOKHUCTOI GibpO3HOI TKaHU-
HU dopmytoTb APIBHONETANCTY CiTKy Tpabekyn, Ha no-
BEPXHi AKMX 3yCTPiYaloTbCsA NMOOAMHOKI ocTeobnactu Ta
OCTeOKNacTU. HaABHICTb OCTaHHIX CBIAYMTbL NPO Hesa-
BepLUeHicTb NpoLecis nepebynoBuM KiCTKOBOro M030/1A B
Lubomy TepmiHi (puc. 10).

Mpwu rictonorivHOMy OOCANiAXKeHHI npenapaTis BOr-
HMWa piadizapHoOro nepesomy BeAMKOTOMINKOBOT
KiCTKM LLLypiB OCHOBHOI rpynu Ha 28-my o6y BUAB/EHI
3HAYHO iHTEHCUBHILLI 03HAKKW nepebynoBM KiCTKOBOTO
pereHepaTy B NOPIBHAHHI 3 rpynot0 KoHTpoat. Y ric-
TONOTIYHMX 3pi3ax BU3HaYaIUCb pparMeHTU KiCTKM, WO
CK/IaZanunca 3 KoOpTeKcy 3 NepiocToM Ta eHAOCTa/ibHUM
pereHepaTom 3 NPUAErNIO CNOHFi030t0. Y [AOCAiaXY-
BaHOMY KOPTEKCi cnocTepiranv poswwmpeHi pe3opbuiliHi
NOPOXKHWUHM, LLLO BUKOHYBaANM PYHKLiO ocTeope3opbuii
HAA/MLIKOBOI HOBOYTBOPEHOI KiCTKOBOT TKAaHWHU. MixK-
6anKoBUIA NPOCTipP, 3aNOBHEHUI BONOKHUCTO ¢ibpo3-
HOI TKAHWHOI, MICTUB 3HAYHY KiNIbKIiCTb CYAUHHUX Ka-
Hanis 3 GOpMyBaHHAM HAaBKOJ/IO HUX KiICTKOBUX CTPYKTYP
33 TUNOM OCTeOoHiB. HoBoChOpPMOBaHI KiCTKOBI CTPYKTY-
pW XapaKTepu3yBaamcsa PiBHOMIpHUM 3abapBNEHHAM Ta
BE/IMKOIO Ki/IbKIiCTHO CEKpPETYoUMX ocTeob1acTiB Ha iXHil

PucyHoK 12 — PereHepaTt Be/IMKOTOMi/IKOBOi KiCTKM Lilypa OCHOBHOI
rpynu Ha 28-my ao6y ekcnepumeHTy. KictkoBuit mo3onb.
3abapBneHHA reMaToKCUiH — e03uH. 36inblueHHs: x200.

nosepxHi. MNpo AocTaTHI aHrioreHes ceigumMaa Hase-
HiCTb B CYAMHMUX KaHaNax Ta pe3opbuiiHMX NOPOXKHMHAX
ApibHUX apTepilt m’sa30Boro TMny. TakoX B MixbanKo-
BOMY MPOCTOPi MPOCTEXYBANUCb OCTPIBLi YEepPBOHOro
KICTKOBOrO MO3Ky, NpeAcTaBneHoro Bcima Tpboma poc-
TKaMM B HOPMaibHOMY iX CNiBBIAHOLWEHHI 3 AeAKoto ne-
peBaroto rpaHynouMTapHoro pocTka (pmc. 11, 12).

BucHoBKM.

Mia 4ac 3polUeHHA MNepenomy KiCTKOBUI pereHe-
paT BE/IMKOrOMINKOBOI KiCTKM (OPMYETbCA LUASAXOM
NOCANifOBHOT 3MiHW TKaHMHHOCNEUMIYHUX CTPYKTYp 3
YTBOPEHHAM MOBHOL,HHOI KiCTKOBOI TKAHMHM Ha Micu,i
nedekTy yepes 28 ai6 cnoctepekeHHs. Ha ocHOBI ricTo-
NOTiYHMX AOCNiAKeHb AoBeAeHO, Wo ¢isionoriyHa Ta na-
TonoriyHa nepebyaoBa KiCTKOBOT TKAHWUHM BE/IMKOTOMII-
KOBMX KiCTOK B yMOBaXx ix nepesomy 6e3 nikyBaHHs Ta i3
3aCTOCYBAaHHAM Me3eHXiMasibHUX CTOBOYPOBUX KNITUH,
OTPUMAHMUX i3 BapTOHOBUX ApParniB NynoBUHU NOANHU,
3HAYHO BiAPI3HAETLCA Y KOHTPO/IbHIN Ta AOCNIAHIN rpy-
nax 6innx nabopaTopHUX LLYpPiB. Y LLypiB eKcnepumeH-
TaNbHOI FPYNW NPU 3aCTOCYBaHHI Me3eHXiMaNbHUX CTOB-
6YypOoBMX KNITUH, BCTAHOB/IEHO AOCTOBIPHE NMOKPALLEHHA
AKICHMX MOKA3HWKIB penapaTtuBHOro octeoreHesy. OTpu-
MaHi AaHI FiCTONOrYHOro A40CNIAKEHHA CBigYaTb Npo Te,
LLLO 32 BiACYTHOCTI NiKyBaHHA A0BLUE TPUBAKOTb 3anabHi
3MiHW, AKI 3HAaYHO CMNOBI/IbHIOKOTL NPOLLECU pereHepau,ii
KICTKOBOI TKaHUHM.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

OTpMMaHi HayKoBi pe3ynbTaTu BigKPWBalOTb nep-
CNeKTUBKU O1A NOAANbLIOTO BUBYEHHA CTaHy peajanTa-
LiMHUX 3MiH KICTKOBOI TKAHWHM B OpraHiami Ta po3pobui
pi3HMX MeToAiB /liKyBaHHA Ta KOpeKLii A414 3anobiraHHn
NaTo/IOriYHIN pereHepau,ii KicCTKOBOT TKAHWUHW.
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MOP®OJIOTIYHI OCOB/TIUBOCTI PENAPATUBHOIO OCTEOTEHE3Y NiA BN/IMBOM ME3EHXIMAJIbHUX CTOB-
BYPOBUX KNITUH

diweHKo B. 0., Pabowanko 0. M.

Pestome. BaxnMBoo meanko-couianbHoto npobaemoto cyyacHoi opTonegii i TpaBMaTonorii € NiKyBaHHA PoO3-
nagis penapaTuBHoOro octeoreHesy. OKpim cTabinisauii nepenomis 3 BUKOPUCTAHHAM OCTEOCUHTE3Y Ta ayTOOrYHOT
TpaHCNAaHTaLii, pe3ynbTaTi pereHepauii KiCTOK MOXYTb ByTV NOKpPALLEHi LWAAXOM BUKOPUCTAHHA KNITUHHUX TeX-
Hosorii. MeTa gocnigKeHH:A — BU3SHAUYMUTU 0cOBAMBOCTI AMHAMIKM penapaTUBHONO OCTeOreHe3y Mpu JIOKaibHOMY
BBEEHHI Me3eHXiMaNbHUX CTOBOYPOBUX KNITUH Y AiNAHKY AedeKTy KiCTKOBOI TKAHWMHU B eKCNepUMEHTa/IbHUX TBa-
puH. LWypi ninii «Bictap» 6ynn po3noaineHi Ha KOHTPOJIbHY Ta eKCNepUMEHTaNbHY TPYnu No 32 TBAPUHU Y KOXK-
Hin. MaTepian gna ricToNOriYHOro AOCAIAKEHHS — KiCTKOBI Y/TaMKU BE/IMKOTOMIZIKOBMX KiCTOK, BU/Ty4aBCA Ha 7-my,
14-1y, 21-wy Ta 28-my aoby ekcnepmmeHTty. MopdonoriyHe AOoCiAXKEHHS MOAras0 y BUBYEHHI CTPYKTYPHUX 3MiH
BCiX KOMMOHEHTIB KiCTKOBOI TKAHWHU — TPAabEKyNAPHOTro KOMMOHEHTY YPaKeHOT KiCTKOBOT TKAHWHM, i BOIOKHUCTUX
CTPYKTYP, CTaHy KICTKOBOIO MO3KY, @ TaKOX NepudoKasibHUX M’ AKUX TKAHWH Y AiNAHLI Nepesiomy B yMOBaX PeaKTUB-
HOrOo 3anasnbHOro npouecy 6e3 NikyBaHHA Ta i3 3aCTOCYBaHHAM Me3eHXiMaslbHUX CTOBOYPOBUX KNITUH, OTPUMaHMX i3
BapPTOHOBWX ApariB NynosuHW NHOLUHW.

Mpw ricTonorivHOMY AOCNIAMKEHHI TKAHWH MICLLA NepesioMy BE/IMKOrOMINKOBOI KICTKM LLypiB OCHOBHOI rpynu Ha
7-my 006y eKcnepuMeHTy OKpPiM epuUTpoLmTiB 61U NPUCYTHI TAKOXK OAHOAAEPHI KNITUHU 33 TUIIOM MOHOUMTIB KPOBI
(moHOHYKNeapw), makpodaranbHi KAITUHWU Ta Mme3eHXiManbHi ¢ibpobnactonoibHi KNiTMHK, Mano- Ta HeaudepeH-
LioBaHi KNITUHM B 3HAYHO BiNbLWilA KiNbKOCTI, HiXK y rpyni KoHTpoAto. Ha 14-Ty o6y eKcnepmMeHTy Nicas NiKyBaHHA
nepenomy Mix KiCTKOBUMMK dparmMeHTammn TaKOXK BCTAHOBNEHO HAABHICTb O03HAK GOPMyBaHHA eHAOCTa/NIbHOrO Ta
nepiocTanbHOrO KiCTKOBOTO pereHeparty. Y LiypiB A0CNiAXKYBAHOI Fpynu Ha 21-wy 06y BU3HAYaNMCb O3HAKM 3pOLLLY-
BaHHA nepesomy WaAaxoM GOpMyBaHHA €HAO0CTaNbHOro, NepiocTaNbHOro Ta iHTEPMEAIapPHOTO KiCTKOBUX MO30/IB,
KicTKOBa TKaHWHa byna 6inbL 3pinoto. Ha 28-my fo6y KicTKOBa TKaHWHa GopMyBanach Ha MiCL,i KiCTKOBO-XPALLOBOTO
MO30/1A LUISXOM EHXOHAPANbHOIO OKOCTEHIHHSA, B OCHOBHIN rpyni BUABAEHI 3HAYHO IHTEHCUBHILLI 0O3HaKW nepeby-
[0BW KiCTKOBOro pereHeparty, HiX Y KOHTPOJIbHIN rpyni.

Y WypiB eKcnepuMeHTaIbHOI Fpyny Npu 3aCTOCYyBaHHI Me3eHXiMaibHMUX CTOBOYPOBUX KNITUH, OTPUMaHMX i3 Bap-
TOHOBWX AparaiB NynoBMHW NIOAMHU, BCTAHOB/IEHO AOCTOBIPHE MOKpPALLEHHA AKICHMX MOKA3HWUKIB penapaTMBHOro
ocTeoreHesy.

KntoyoBi cnoBa: penapaTMBHUI OCTEOreHes3, eKCNepUMEHT, Me3eHXiMasibHi CTOBOYPOBI KAITUHM, Mepesnom,
KiCTKa.

MORPHOLOGICAL FEATURES OF REPARATIVE OSTEOGENESIS UNDER THE INFLUENCE OF MESENCHYMAL STEM
CELLS

Fishchenko V. O., Riaboshapko O. M.

Abstract. Treatment of reparative osteogenesis disorders is a pressing medical and social issue in modern ortho-
pedics and traumatology. In addition to bone fracture stabilization by means of osteosynthesis and autotransplanta-
tion, bone regeneration can be improved through the use of stem cell technology. The purpose of this study was to
determine the characteristics of reparative osteogenesis dynamics with local mesenchymal stem cells introduction
in the bone defect area in experimental animals. Wistar rats were divided into control and experimental groups,
each group containing 32 rats. Materials for histological examination, which are bone fragments of the tibia, were
collected on days 7, 14, 21 and 28. Morphological investigation involved examination of structural changes of all the
bone components (trabecular component of the affected bone tissue, its fibrous structures, bone marrow, perifo-
cal soft tissues) in the fracture area in conditions of a reactive inflammatory process. The rats of the control group
received no treatment while the rats of the experimental group were introduced mesenchymal stem cells, obtained
from human Wharton'’s jelly.

Histological examination of tissues from the tibia fracture site revealed that on day 7 in rats of the experimental
group except erythrocytes there were much more mononuclear cells, macrophages, mesenchymal fibroblast-like
cells, poorly differentiated and undifferentiated cells than in rats of the control group. On day 14 of fracture treat-
ment, signs of endosteal and periosteal bone regenerate formation were found between the bone fragments. On
day 21, in rats of the experimental group there were signs of bone fusion through the formation of endosteal, peri-
osteal and intermediate bone callus while the bone tissue was more mature. On day 28, the process of bone tissue
formation through enchondral ossification was noted at the site of fibrocartilage callus. Bone regenerate reforma-
tion was found to be much more intensive in the experimental group than in the control group.

Conclusion. Rats of the experimental group with the introduction of mesenchymal stem cells, obtained from
human Wharton’s jelly, had reliably better quality indicators of reparative osteogenesis than rats of the control
group.

Key words: reparative osteogenesis, experiment, mesenchymal stem cells, fracture, bone.
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