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The issue of finding ways to optimize the course of posttraumatic bone regeneration is very relevant today. The
aim of this study was to determine the dynamics of morphological, radiological, and lectin-histochemical character-
istics of bone-ceramic regeneration after transplantation of octacalcium phosphate into an experimental defect of
the rabbit mandible. The study was conducted on laboratory animals (male rabbits) divided into appropriate groups.
Intact animals were used to study the normal structure of the bone tissue of the investigated area of the mandible.
The posttraumatic state of the bone tissue in the area of the defect was monitored for 84 days. Morphological ex-
amination of the experimental bone defect of the mandible after implantation of osteoplastic material with octacal-
cium phosphate revealed numerous macroscopic signs of osteoregeneration that correlated with the dynamics of
changes in bone surfaces, on radiographs and radiovisiographs and with the lectin-histochemical characteristics of
the bone-ceramic regenerate, the peculiarities of the mineral density of the bone tissue of the mandible of the rabbit
and the restoration of its quality after implantation of octacalcium phosphate into its cavity were clarified. A fairly
high osteoinductive ability of octacalcium phosphate and its effectiveness compared with the control in healing a

bone injury under a blood clot were established.

Key words: mandible/lower jaw, bone tissue regeneration, osteoplastic materials, morphological study, lec-
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Connection of the publication with the planned re-
search work.

The study was conducted within the framework of
the initiative research work of the Department of His-
tology, Cytology and Embryology, Danylo Halytsky Lviv
National Medical University: “Morpho-functional and
Immunohistochemical Features of Tissues and Organs in
Norm and under Pathological Conditions.” State registra-
tion number: 0122U000168.

Introduction.

The development of effective bone tissue restoration
methods is a complex challenge in modern dentistry and
traumatology [1]. Jaw defects, caused by various fac-
tors including infections, trauma, tumors, or congenital
anomalies, are common. While bone has the capacity
to regenerate, large defects, pathological fractures, or
infections can significantly hinder healing. Surgical in-
tervention with bone substitutes is often required for
treating jaw defects, as indicated by Ferraz MP’s litera-
ture review [2].

Bone grafting is a common method of treating bone
defects. The choice of material for bone grafting de-
pends on many factors, such as availability, size of the
defect, biomechanical properties, ease of processing,
cost, ethical aspects, biological properties, and possible
complications [3]. Autologous bone from the iliac crest
is widely considered the «gold standard» for bone graft-
ing, particularly for large defects, as it contains osteo-
genic cells and provides a natural scaffold for new bone
formation. Nevertheless, this approach has limitations.
[3-5]. Alternative bone materials offer the advantage of
reduced complication risks when used for treating small-
er and medium-sized bone defects. However, their effec-
tiveness depends on their ability to integrate seamlessly
with bone tissue, preventing the formation of fibrous
tissue. Successful bone graft materials must meet sever-
al key criteria for optimal results. They should stimulate
osteogenesis without inducing an immune response. In
addition, the materials should promote rapid revascu-

larization and stimulate osteoinduction and osteocon-
duction, which will ultimately lead to the replacement
of the graft with bone tissue that matches the quality
and quantity of the host tissue [3, 5]. Materials of ani-
mal origin, known as xenogenic materials or xenografts,
are also widely used. These materials, which have been
studied for over three decades, are known for their os-
teoconductive properties, primarily attributed to their
inorganic structure, composed mainly of hydroxyapatite
[6]. The removal of organic components from xenogenic
materials leaves a scaffold that mimics the structure of
human bone, promoting bone regeneration. This simi-
larity in chemical structure, particularly the calcium to
phosphate ratio (1.67), which matches human bone
exactly, makes xenogenic materials ideal for transplan-
tation [7]. The close resemblance in chemical structure,
particularly in materials derived from bovine bone like
Bio-Oss®, significantly enhances their ability to stimu-
late bone tissue regeneration. Octacalcium phosphate, a
widely used material for filling bone defects, has proven
effective due to its rapid degradation in the body, allow-
ing natural bone tissue to readily replace its structure
[8]. The advanced crystalline material octacalcium phos-
phate promotes factors that stimulate bone regenera-
tion [9]. It has long been one of the most popular and
frequently used xenogenic materials, especially in den-
tistry [10].

The aim of the study.

To determine the dynamics of morphological, ra-
diological and lectin-histochemical characteristics of
bone-ceramic regenerate after the transplantation of
octacalcium phosphate into an experimental defect in
the rabbit jaw.

Object and research methods.

The study was conducted on 45 adult male rabbits
aged 6-7 months, weighing 2.5-3 kg. The animals were
divided into control and experimental groups (20 ani-
mals in each). An additional 5 intact animals were used
to study the normal structure of bone tissue in the stud-
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ied area of the lower jaw. Under general anesthesia,
by intraperitoneal injection of Thiopenate (“Brofarma”,
Ukraine), at a dose of 25 mg/kg of body weight, the an-
imals in the control and experimental groups were sub-
jected to a bone-destroying injury, a cavity 4 mm deep
and 3 mm wide at the level of the toothless area of the
mandibular part of the lower jaw using a dental burr.
The control group consisted of animals with a bone de-
fect that healed under a blood clot. The experimental
group consisted of rabbits in which the bone defect was
filled with CompactBoneB osteotropic material (Dente-
gris, Germany) — a natural bovine bone substitute, the
main crystalline material of which is native octacalcium
phosphate (OCP-N). The study of the condition of bone
tissue in the area of the inflicted defect was performed
at1, 7,14, 21, 28, 35, 56 and 84 days after the injury was
inflicted. The following methods were employed: bone
defect modeling, assessment of jaw macrostructure, ra-
diographic examination, radiovisiography, examination
of bone sections under a microscope, and lectin-histo-
chemical analysis of decalcified bone sections. The Bio-
ethics Committee of Danylo Halytsky Lviv National Med-
ical University (protocol No. 3 dated March 11, 2020)
determined that all animals were housed in a vivarium
and procedures for cleaning, inspection, marking and
all other manipulations were carried out in accordance
with the provisions of the “European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg, 1985), the
“General Ethical Principles of Experiments on Animals”
adopted by the First National Congress on Bioethics
(Kyiv, 2001), the Law of Ukraine No. 3447-1V “On the Pro-
tection of Animals from Cruel Treatment” in accordance
with the Directive of the Council of the European Union
2010/63/EU on compliance with the regulations, laws,
and administrative provisions of the EU Member States
on the protection of animals used for scientific purpos-
es[11, 12].

Research results and their discussion.

Macroscopic examination of macerated specimens
of the interdental area of the alveolar part of the lower
jaw at the intervention place on the first day of the ex-
periment visualized a trepanation hole 4 mm deep and
3 mm wide with clear contours and a smooth surface on
the periphery without macroscopic signs of osteoregen-
eration. Starting from the 8" day, the walls of the exper-
imental defect exhibited characteristic scalloped edges,
indicating the initiation of osteoregenerative processes
under the influence of OCP-N (fig. 1). On the 28th day
after the injury, a significant portion of the primary bone
defect contained inorganic remnants of bone regener-
ate. From the 35 day until the end of observation, the
newly formed regenerate almost completely filled the
cavity. At the end of the experiment, the newly formed
callus slightly protruded above the surface of the mater-
nal bone.

Radiographic examination of the rabbit mandibles
with defects filled with OCP-N revealed areas of lucen-
cy at the defect sites. Starting from day 14 post-surgery,
the surgical area gradually became denser, and the in-
jury site exhibited uneven darkening. By day 21, signs
of regeneration appeared, with the soft tissue callus
undergoing uneven remodeling into bone. From day 28
onwards, the injury site became darker, and the bone
defect was completely closed by a heterogeneous bone

callus (fig. 2). The observed signs indicated the begin-
ning of the bone regenerate remodeling stage. From day
35 to day 84, signs of bone remodeling completion were
evident, with the defect fully closed by a typical bone
callus, although some heterogeneous areas remained.

In animals from the experimental group where the
defect was filled with OCP-N material, bone density
increased by 12% compared to normal values one day
after injury, reaching 80.04+2.79 HU. After 7 days of the
experiment, the examined parameter decreased sig-
nificantly to 59.18+2.47 HU, which is 17% lower than
normal. Over the following 14 days, bone density in the
injury area increased again, reaching 68.13+1.57 HU on
day 14, approaching the normal value. By the end of day
21, bone density increased sharply — doubling compared
to the previous period and exceeding the norm by 90%,
reaching 135.67+4.35 HU (fig. 3). On day 28, the exam-
ined parameter decreased to 82.48+2.88 HU, and on day
35, it dropped to 70.19+2.98 HU. From day 35 until the
end of the experiment, bone density values in the injury
area remained close to normal, reaching 71.18+1.38 HU
on day 56 and 70.94+1.07 HU on day 84.

Comparison of bone density in the mandibular ramus
area after filling the defect with OCP-N and control re-
vealed a significant difference by day 21 of the experi-
ment. While bone density increased in both groups during
the first day, the increase was significantly greater in the
control group. Unlike the control group, where bone den-

Figure 1 — Macrophotograph of the rabbit mandible 7 days after
injury and filling the defect with OCP-N material. Lateral projection.

Figure 2 — Radiograph of the rabbit mandible 14 days after injury
and filling the defect with OCP-N material. Lateral projection. The
area of augmentation is highlighted in yellow.
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Figure 3 — Radiograph of the rabbit mandible 21 days after injury
and filling the defect with OCP-N material. Determination of bone
mineral density. Lateral projection.

sity continued to increase, reaching its peak on day 14,
the OCP-N group showed a significant decrease in bone
density (below normal) seven days after injury. This was
followed by an increase and a rapid rise to peak density
by day 21. From day 28 onwards, the bone density trend
in both groups was similar. However, the experimental
group’s values approached normal levels by day 35, while
the control group’s values remained significantly higher
(fig. 4). Overall, bone density values in the experimental
group were lower than those in the control group at 1, 7,
14, 28, 35, 56, and 84 days (fig. 5).

A significant difference (p < 0.001) in bone density was
observed between the experimental group and the con-
trol group at 1, 7, 14, 21, 35, 56, and 84 days post-experi-
ment. A less significant difference (p<0.01) was observed
at 28 days. When comparing bone density measurements
at different stages of bone defect healing after filling with
OCP-N, a significant difference (p<0.001) was detected.
Moreover, there was no significant difference (p>0.05)
between the indicators established 14, 35, 56 and 84 days
after the injury and between the norm and the indicators
established at these terms of the experiment in the ani-
mals of this experimental group.

Microscopic examination of bone sections of the ex-
perimental bone defect of the lower jaw after implanta-
tion of OCP-N osteoplastic material revealed a number of

Figure 4 — Radiovisiogram of the rabbit lower jaw in the control
group 70 days after injury and defect filling with OCP-N material.
Lateral projection. The place of augmentation is highlighted in
yellow.
changes associated with both the development of trauma
sequelae and the appearance of signs of reparative regen-
eration. Indeed, the structure of bone tissue at the site of
the defect and in areas directly adjacent to it in the early
stages of the experiment, up to day 21, did not differ sig-
nificantly from the animals in the control group. However,
starting from day 28, we documented a number of signs
indicating a somewhat different course of restoration and
remodeling of the destroyed bone. First of all, this con-
cerns the architecture of the outer bone plate of the al-
veolar processes. If in the early stages in such plates we
noted the destruction of the osteon layer, the appearance
of clusters of amorphous dense masses, then starting from
day 28, extensive homogeneous zones were observed in
the areas of the outer bone plate, which probably arose as
a result of increased osteolysis (fig. 6). Starting from day
35, against the background of such zones, islets of woven
bone appeared surrounded by osteogenic cells. It should
be noted the presence of signs of enhanced revasculariza-
tion in such areas in contrast to the animals of the control
group, in which the saturation of similar areas with mi-
crovessels was weaker. The consequences of the inflicted
trauma for the inner bone plate of the alveolar process-
es were insignificant. The osteon layer, starting from day
28 of the experiment, was preserved. In the defect zone,
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: served, followed by a significant remodeling
A A of the bone and its acquisition of a typical

structure, which was characteristic of intact
animals. The manifestations of such pro-
cesses were the reconstruction of the outer
bone plate of the alveolar processes, where,
against the background of increased neo-
vascularization, the formation of new os-
teons was detected. The cancellous lamel-

Figure 5 — Dynamics of bone density changes in the mandibular ramus area after

defect filling with OCP-N material.

Notes: * — statistically significant difference compared to normal (71.25 HU);

A — statistically significant difference compared to the control group.

lar bone of the jaw base also underwent
significant reconstruction, both in the area
of defect augmentation and in the adjacent
native bone. The signs of this were the for-
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Figure 6 — Micrograph of a bone section from the rabbit mandible 28
days after the injury and filling of the defect with OCP-N material.
Maghnification: x200. Designations: 1 — native bone; 2 — regenerate

formation.

mation of bone trabeculae with a sufficient content of
ossein fibers, as well as the accumulation of osteogenic
cells, which were detected at the final stages of the ex-
periment (fig. 7). Thus, the results of microscopic analysis
of bone sections of the lower jaw when filling the trepa-
nation hole with OCP-N osteoplastic material indicate its
fairly high osteoinductive ability.

Decalcified bone sections from the jaw treated with
peroxidase-labeled lectins were studied. Among all lec-
tins used, the most informative were WGA, LABA, CNFA.
Specifically, when using WGA lectin, we registered vari-
ability in the intensity of binding to carbohydrate deter-
minants of the structural components of bone tissue in
the area of surgical intervention. These components were
the alveolar processes, periodontium and gums. This
lectin exhibited high reactivity to glycoconjugates of vas-
cular endothelium of the microcirculatory bed, cellular
elements of the periodontal ligament closer to the apex
of the tooth root. This picture was characteristic of the
14™ and 21 days of observation. During the same period,
the cellular elements of the proper plate of the gum mu-
cosa exhibited a positive reaction to WGA. Later (on the
56% and 84" days), this lectin exhibited a lower affinity
for the above-mentioned structures. At the same time,
during these same periods, individual fragments of the
basal membranes of small blood vessels exhibited a weak
positive reaction. Lectin-histochemically, the reactivity of
the cellular elements of the studied structures did not un-
dergo significant changes. This applies to both the experi-
mental and control groups of animals.

When applying galactose- and fucose-specific LABA
lectin after osteoplasty with OCP-N material in the stud-
ied group, in contrast to the animals of the control group
and intact animals, a noticeable reactivity was predomi-
nantly shown by cellular elements in the early stages of
the experiment (from day 1 to 28). Since it is known that
LABA lectin is a specific marker for binding carbohydrate
determinants of macrophages, in this case, there was a
presence of a large number of macrophages in the focus
of the inflammatory process, which was naturally caused
by bone-destructive trauma.

When treating the corresponding preparations of ani-
mals of this experimental group with CNFA lectin and their
visualization under a microscope, a number of features of
its binding to carbohydrate determinants of the studied

Figure 7 — Micrograph of a bone section from the rabbit mandible
in the area of bone regenerate 84 days after injury and defect filling
with OCP-N material. Maghnification: x400.

structures were revealed. Thus, CNFA lectin unexpected-
ly showed affinity for carbohydrate residues of destroyed
structures already on the first day of the experiment. The
same picture was observed in the animals of the control
group. With regard to subsequent observation periods
in animals whose bone defect was filled with OCP-N, in
the 35-56 days, this lectin selectively bound to the sur-
face of single cells as part of the periodontium, the walls
of hemocapillaries. The same picture was at the end of
the experiment, but at the same time, the reactivity of
the endothelium of the microcirculatory bed was relative-
ly higher than in the animals of the control group. This
fact can be interpreted as enhanced vasculogenesis in the
defect zone filled with OCP-N material. It's important to
note that CNFA lectin was able to selectively conjugate
with carbohydrate residues of structural components of
the endosteum of bone trabeculae, which was most clear-
ly manifested at the end of the observation period. At the
same time, we didn’t observe such binding in the animals
of the control group and in intact animals.

Conclusions.

1. Macroscopic examination revealed signs of an ac-
tive osteoregenerative process under the influence of
OCP-N already from the 14™ day of the experiment.

2. The results of microscopic analysis of bone sections
of the lower jaw when filling the trepanation shaft with
OCP-N osteoplastic material indicate its fairly high oste-
oinductive ability.

3. X-ray examination of the lower jaws of animals
whose bone defect was filled with OCP-N indicated the
onset of the remodeling stage of the bone regenerate
after 21 days of the experiment.

4. By the end of the 21 day, the density of the bone
tissue increased sharply — twice in comparison with the
previous period and exceeding the norm by 90%, reaching
a value of 135.67+4.35 HU. However, by the end of the
experiment, the values of bone density indicators in the
experimental group were lower than in the control group.

Prospects for further research.

Further studies are planned to investigate the ultra-
structural features of regeneration of experimental bone
tissue defects under conditions of using different osteo-
plastic materials, which will allow for the development
of more effective innovative solutions that will improve
bone regeneration outcomes in the maxillofacial region.
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MOP®O/IOTYHI TA PEHTTEHO/IOTYHI ACMEKTU NOCTPABMATU4HOIO
PEMOAENIOBAHHA KICTKU HUXHbBOI LLENEMNW NICNA TPAHCMTAHTALL
OKTAKA/IbUINDOCDHATY

JIbBiBCbKMiA HaLiOHaNbHUIT MeAUYHUIA YHiBepcuTeT imeHi [laHuna NanauuybKoro (m. /lbeiB, YKpaiHa)
ilona.med75@gmail.com

MumaHHA nowyky wnsaxie onmumizayii nepebizy peeeHepayii nocmmpasmamu4yHOi KICMKU €, HG CbO200HIWHIl
OeHb, dyxce akmyanbHUM. Memoto 0aHoi pobomu 6ys10 8U3HAYEHHS OUHAMIKU MOPEOs02IYHUX, peHM2eHO102i4HUX,
ma /AeKMUHO2ICMOXIMIYHUX XAPAKMePUCMUK KiCMKOBO-KepamiyHo20 pezeHepamy micaa MmpaHCnaaHmayii
OoKmakanvuilighocghamy 6 ekcriepumeHmanbHUli 0eghekm HUMCHbOI Wwenenu Kpoauka. ocnioxnceHHs 6yao nposedeHo
Ha n1a60pamopHUX MEBAPUHAX (KPO/AUKax-camysx), AKux 6yno po30ineHo Ha 8i0nosioHi epynu. IHMakmHux
meapuH 6ys0 BUKOPUCMAHO 078 BUBYEHHS HOPMA/bHOI CMPYKMYypU KiCMKOBOI MKAHUHU 00CAi0HCYy8aHOI
OinAHKU HUMXCHbOI wenenu. KoHMposasL nocmmpasmamuyHo20 CmMaxy KiCmKo8oi MKaHUHU 8 OinaHui deghekmy
30ilicHiosanu ernpodosxc 84 0i6. MopgonoziyHe 00CAiIOHEHHA eKCrnepuMeHmanbHOo20 KiCmKosozo Oegekmy
HUWXHbOI wenenu nicasa imnaaHmayii ocmeonaacmuyHo2o mamepiany 3 okmakansyilihochamom 00380:aus0
BUABUMU YUC/AEHHI MAKPOCKOMIYHi 03HAKU Oocmeopez2eHepauii, o Kopearsanu 3 OUHAMIKO 3MIiH y winigax
KiCMKU, Ha peHma2eHo02pamax ma padiosiziozpamax ma 3 1eKMUHO2iCMOoXiMiYHUMU XapaKmepucmuKamMu KiCmKoeo-
KepamiyHo20 pezeHepamy, 3’acosaHi ocobnusocmeli MiHePaAnbHOI WinbHOCMI KICMKOBOT MKAHUHU HUXCHbOI Wwenenu
KPpOauKa ma 8i0Ho8sAeHHSA iT AKocmi npu iMmnaaHmayii 8 (io2zo NopoxHUHy okmakanasyitigocgpamy. BcmaHoseneHo
008011 BUCOKY 0OCMeoiHOyYKmusHy 30amHicmbe oKkmakansyiligochamy ma epekmusHicme y rMopieHAHHI 3

KOHMposaem rnpu 3020€HHI KICMKO80oi mpasmu rio Kpoe’aHUM 32YyCMKOM.

Knwo4oei cnosa:
MopgosoziuHe 00CAIOHEHHS, AEKMUHO2ICMOXimis.

3B’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMU poboTamu.

JocnigeHHA npoBeAeHO B paMKax iHiLiaTMBHOI
HAP kadbenpwu rictonorii, umtonorii Ta embpionorii J/1bBis-
CbKOrO HaLiOHANbHOrO MeAUYHOro YHIBEPCUTETY iMEHI
[anuna Fanvubkoro « MopdpodyHKLiOHaNbHI Ta iMyHO-
ricToxiMiyHi 0cob6/MBOCTI TKAaHMH | OpraHiB B HOpMI Ta
Npw NaToNOTYHUX CTaHax». [leprKaBHUI peecTpaLiiHuit
Homep 0122U000168.

Bcryn.

OgaHieto 3 KAYOBUX NPOBAEM Cy4aCcHOT CTOMATO/0-
rii Ta TpaBmaTtosorii € po3pobKa edpeKTUBHUX METOAIB
BiAHOBNEHHA KiCTKOBOI TKaHWHK [1]. [dedekTn wenen,
LLLO BUHWMKAOTb BHAC/IAOK iHPEKLiN, TpaBMm, NyxJnH abo
BPOAKEHUX aHOMaNi, € MOLWMPEHUM ABMLLEM. Xouya
KiCTKQ Ma€ NPMPOAHY 34aTHICTb 40 pereHepau,ii, BeuKi
nedeKTn, natonorivyHi nepenomu abo iHPeKLUii MoxKyTb
nepeLLKoaXKaT Mpouecy 3aroeHHA. 3 niTepaTypHUX
ornagis, onybnikoBaHux Ferraz MP. BigOMO, LLO B TaKUX
BMNAZKax HeobxigHe XipypriyHe BTPyYaHHA 3 BUKOPU-
CTaHHAM KiCTKOBMX 3aMiHHMKIB [2].

KicTkoBa nnactvka — MOLWMpPEHU MeTog NiKyBaH-
HA KicTKOBUX aedekTiB. Bubip maTtepiany Ana Kictkosoi
NAACTUKKU 3aneXnTb Bif, 6aratbox ¢akTopis, TaKuX fAK
OOCTYMHICTb, po3mip AedekTy, biomexaHiuyHi Bnactu-
BOCTi, MpocToTa 06POOKM, BAPTICTb, €TUYHI acMeKTy,
6iosioriyHi BNACTMBOCTI Ta MOXKAMBI ycKnagHeHHs [3].
[na Benvkux gedekTiB HayacTie BUKOPUCTOBYIOTb ay-
TONOTIYHY KiCTKy, B3ATy 3 rpebeHsa KnyboBoi KicTKu. Llel
MaTepian BBAXKAETbCA «30/I0TUM CTAaHAAPTOM» KiCTKOBOT
NMAACTUKKN, OCKINbKU BiH MICTUTb OCTEOre€HHi KJiTUHMU,
AKI MOXYTb CTBOPHOBATM HOBY KiCTKY, @ MOro CTpyKTypa
CNYrye NPUPOAHMUM Kapkacom. OaHak, Len MeTos MaE
CBOi Hegonikn [3-5]. AnbTepHaTMBHI KiCTKOBI MaTepianu
CTaloTb Bce Binbll NONYAAPHUMU ANA NiKyBaHHA Apib-

HUMCHA weserna, pe2eHepayisi KiCMKOB80i MKAHUHU,

ocmeonaacmuyHi - mamepianu,

HUX Ta cepefHix aedeKTiB KiCTOK, afKe BOHM gomnoma-
raloTb 3MEHLUNTU PU3KK YCKNaaHeHb. OaHaK, Ana epek-
TMBHOIO 3aCTOCYBaHHA, Taki maTtepiann MOBUHHI MaTu
3[aTHICTb A0 iHTerpauii 3 KiCTKOBOK NoBepxHew 6e3
yTBOpPEHHA iBPO3HOI TKAaHMHU. [NA AOCATHEHHA ONTU-
MaJIbHUX pPe3ynbTaTiB, KiCTKOBI TpaHCM/AaHTaUinHI Ma-
Tepiann matoTb BiANOBIAATU NEBHUM KpuTepiam. BoHu
NMOBWHHI CTUMy/OBAaTU oOcCTeoreHe3 6e3 BUKAWKAHHA
imyHHOI Bignosiai. Kpim Toro, matepiann noBUHHI cnpu-
ATW WBUAKIN peBacKynapusauii, CTUMyNt0BaTU OCTEOIH-
OYKLIO Ta OCTEOKOHAYKLIO, WO B KiHLEBOMY pe3yabTaTi
npussee A0 3aMillleHHA TPAHCMNaHTaTy KiCTKOBO TKa-
HWHOLO, WO BiAMOBIAAE 33 AKICTIO Ta Ki/IbKICTIO A0 TKa-
HUH opraHiamy-rocnogaps [3, 5]. TakoX, LWUMPOKO 3acTo-
COBYIOTb MaTepiasin TBAPUMHHOTO MOXOAKEHHA, BiAOMi
AK KCeHOreHHi maTepiann abo KceHoTpaHcniaHTaTh. Ix
OOCNIAXKYIOTb BXe NOoHAA4 TPUALUATL POKIB | BOHU BiAOMi
CBOIMW OCTEOKOHAYKTUBHWMMK BAACTUBOCTAMM, LLIO 3Y-
MOBJ/IEHO X HEOPraHiYHOI CTPYKTYPOIO, AKA NEPEBAXKHO
CKNafaeTbea 3 rigpokcmanatuty [6]. Micna BuAaneHHs
OpraHiYHMX KOMMOHEHTIB 3a/IMLIAETLCA KapKac, WO imi-
TYE CTPYKTYPY NIFOACBKOI KICTKM Ta CNPUSAE KiCTKOBIN pere-
Hepauii. KceHoreHHi maTepianu BUrigHO BIAPI3HAOTLCA
Bif, IHLWIMX MaTepianiB CBOEK XiMIYHOI CTPYKTYpPOIO, AKa
AyKe 6113bKa 0 CTPYKTYPU NOACHKOT KICTKU. 30Kpema,
CNiBBiAHOLWEHHA Kanbuito Ta docdhaTy B KCEHOreHHUX
maTepianax (1,67) ToyHO BiAMNOBIAAE LbOMY NMOKA3HUKY
B JIOACHKIM KiCTLi, WO pobuTb iX ifeanbHUMKN Ans TpaH-
cnnaHTauii [7]. Taka cxoxicTb, 0c06MBO Yy MaTepianax 3
61yayoi KicTkK, Takmx AK Bio-Oss®, 3HaUHO MoKpaLyye ix
34aTHICTb CTUMYNIOBATU pereHepaLito KiCTKOBOI TKaHU-
HU. [1o HalyacTiwe 3aCTOCOBYBAHMX 3 METOH 3aNOBHEH-
HA KiCTKOBMX AedeKTiB MaTepianiB HaNeXWTb OKTaKa/b-
uindocdat. BiH WBNAKO PO3KAALAETHCA B OpPraHiami, a
MOro CTPYKTYpY NErKO 3aMiHIOE NPUPOAHA KiCTKOBA TKa-

594

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnnn — 2024 - Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)



MOP®»ONO0rIf / MORPHOLOGY

HUHa [8]. YAOCKOHaNEeHUI KpUCTaniyHUIM maTepian OK-
TakanbuiidochaTt cnpmse dakTopam, WO CTUMYIIOOTb
pereHepauito Kictok [9]. BiH gaBHO cTaB 04HMM i3 Halt-
NonNyAAPHIWKX i HaNYacTile BUKOPUCTOBYBAHMX KCEHO-
reHHWx maTepianis, ocobanso B ctomaTonorii [10].

Merta gocnigKeHHs.

BU3HaunTM AMHaMiKy MOpPOONOriYHUX, PEHTreHOo-
NOTIYHUX, Ta JIEKTUHOTICTOXIMIYHUX XapaKTEePUCTUK Ki-
CTKOBO-KepamiyHOro pereHeparty nicna TpaHcnaaHTauii
OKTaKasblindochaTy B eKcnepumeHTanbHUi aedekt
HUXXHbBOI LWenenun Kpoaunka.

06’eKT i meToaM pOCNipKEHHS.

JocnigrkeHHa 6yno nposegeHo Ha 45 craTeBo3pi-
NINX KPO/ZIMKAxX-CaMuAX BiKom 6-7 micAauis, Baroto 2,5-3
Kr. TBapuHu Bynn posaineHi Ha KOHTPO/IbHY Ta eKcne-
puMmeHTanbHy rpyny (no 20 TBapuH KoxHa). e 5 in-
TAKTHUX TBApWH BYN10 BUKOPUCTAHO A1 BUBYEHHA HOP-
MaNbHOI CTPYKTYPU KiCTKOBOI TKAaHMHW AOCHiIAXKYBaAHOI
OINAHKNU HUKHDBOI Wenenu. TBapMHaM KOHTPONbHOI Ta
eKCnepuMMeHTaNbHOI Fpyn nig, 3ara/bHUM HaPKO30M,
LUNIAXOM BHYTPILLHbOOYEPEBMHOTO BBeAeHHA TioneHaTty
(«Bpodapma», YKpaiHa), 3 po3paxyHKy 25 mr/Kr macu
Tina TBapuHM Ha piBHi 6e33yb0oi AiNAHKM KOMipKOBOI
YaCTMHW HUXKHbOI Wenenu 3a A0MNOMOrol CTOMaToso-
riYHoro 6opa HaAHOCWUM KiCTKOPYWMHYIOUY TpaBmy Y BU-
rnagi waxtm mmbuHoo 4 Mmm Ta wupuHoo 3 mm. [o
KOHTPOJIbHOT FPYNK yBIMLWAM TBApUHU 3 AedeKTom KicT-
KOBOT TKaHWHU, AKWIA 3arotoBaBCcA Nif, KPOB'AHMUM 3rycT-
KoM. EKcnepumeHTanbHy rpyny cKnaafann KpoauKu, y
AKUX KICTKOBUIN AedeKT 3anoBHIOBA/NM OCTEOTPOMHUM
maTepianom CompactBoneB (Dentegris, HimeuunHa) —
HaTypasbHUM 3aMiHHWMKOM 6M4Yayoi KiCTKM, OCHOBHMM
KPUCTaNiYHMM MaTepiaslom AKOrO € HATUBHUI OKTa-
Kanbuiidocdat (OKD-H). JocnigkeHHa cTaHy KicTKoBOI
TKAHMHU B AiNAHLI HaHeceHoro aedekTy 3ailcHoBaAm
yepes 1, 7, 14, 21, 28, 35, 56 Ta 84 nobu nicns HaHeceH-
HA Tpasmu. Cepes, MeToAMK Bynn BUKOpUCTaHI: moae-
JIIOBAHHA KiCTKOBOro AedekTy, OLiHKa MaKpOCTPYKTypu
wiesnen, peHTreHorpadiyHe AoCAigKeHHs, pagiosisiorpa-
diyHe [OoCNiAXKeHHs, BUBYEHHA MiKponpenapaTis LWii-
diB KiCTKM Ta NEKTUHOTICTOXIMIYHI AocnigXKeHHs 3pisis
AeKaNbUMHOBAHOI KicTKM. KomiTeTom 3 6ioeTukn J1bBiB-
CbKOro HaLiOHaNbHOTO MeAMUYHOro yHiBEepCUTETY iMeHi
Janunna Manunupkoro (npotokon Ne 3 Big 11 6epesHs
2020 p.) BCTAHOBNEHO, O YCi TBAPWUHWU 3HAXOAWUIUCH B
yMOBax BiBapito i npoueaypwm, WO CTOCYBaINCA NMUTaHb
YTPUMaHHA, A0rNA4Y, MAapKyBaHHA Ta BCi iHWIi MaHiny-
NAuji NpoBOANAUCA i3 LOTPUMAHHAM NOJIOXKEHb «EBPO-
nemncbKoi KOHBEHL,i NPOo 3aXMCT XpebeTHUX TBAPUH, AKI
BMKOPUCTOBYIOTbCA ON1A €KCNEePUMEHTANIbHUX Ta iHLWNX
HayKoBMx Linen» (Ctpacbypr, 1985), «3aranbHux eTmy-
HUX MPUHLUMWMIB €KCMepuUMEHTIB Ha TBapWHax», yxBa-
neHux Mepwum HauioHanbHUM KOHrpecom 3 6ioeTuKu
(Kwuis, 2001), 3akoHy YkpaiHu Ne 3447 — IV «[po 3axucT
TBApUWH Bif, })KOPCTOKOrO NMOBOAMKEHHA» 3TiAHO 3 AMpPEK-
TmBoto Pagm €C 2010/63/EU npo AoTpUMaHHA nocTa-
HOB, 3aKOHiB, agMiHICTPATMBHMX NonoxKeHb depkas EC
3 NUTaHb 3aXWUCTy TBapPUH, AKi BUKOPUCTOBYHOTbCA 3 Hay-
KoBoto meToto [11, 12].

Pe3ynbratu gocnigKeHb Ta ix 06roBopeHHs.

MakpockoniyHe JocniaKeHHA MaLepoBaHuX npena-
paTiB MiXK3yOHOT AiNSHKM KOMIPKOBOT YaCTUHU HUNKHbBOT
wenenu y Micui BTPyYaHHA Ha nepwy Aoby ekcnepu-
MEHTY Bi3yasisyBaso TpenaHauiliHMiA oTBip rMOMHOM
4 MM Ta WMPUHOK 3 MM 3 YiTKUMW KOHTYpamu i rnaa-

KOt nosepxHeto no nepudepii 6€3 MaKpOoCKOMiYHMX
03HaK ocTeopereHepalii. MoynHatoun 3 14-i fO6U CTiH-
KM eKCnepuMeHTaNbHOro AedeKTy Manu XapaKTepHi
decToHYacTi Kpai, Wo cBigYMAO NPO NoYaToOK ocTeope-
reHepaTopHux npouecis nig snavsom OK®-H (puc. 1).
Ha 28-y noby nicna HaHeceHHA TpaBMM 3HaYHa YacTUHA
NepBMHHOIO KiCTKOBOro AedeKTy MicTuna HeopraHiyHi
3a/IMLWKM KiCTKOBOrO pereHepary. 3 35-i 4obu i Ao KiHuA
crocTepekeHHA HOBOYTBOPEHUI pereHepaT NpPakTUYHO
NOBHICTIO 3aNOBHMB NMOPOXKHUHY. MpK LLbOMY, HaNPUKiH-
Li eKcnepMmeHTy HOBOCTBOPEHA KiCTKOBa M030/1A AeLLo
BMCTyMNana Haj, MOBEPXHE MAaTEPUHCBKOI KiCTKMN.

Mpwn peHTreHorpadii HUXKHIX Wenen TBapWH, KicT-
KOBUIN AedeKT AKux 3anoBHioBaan OKD-H, y ainaHkax
Moro po3TallyBaHHA CNOCTepPirasocb NPOCBiTAEHHA. Mo-
uYnHatoum 3 14-i pobu onepauiliHa AinsHKa NOCTYNoBO
YLWiNbHIOBAACA, @ Micue TPaBMW HEPIBHOMIPHO 3aTem-
HtoBanocs. Ha 21-y no6y 3’aBnanvca o3Haku BigHOB/EH-
Hf, M'AKOTKaHWHHA MO30/ HeoAHOopiAHO nepebyao-
BYBa/slaca Ha KicTKoBy. MounHatoum 3 28-i nobu ainsHka
TPaBMM CTaBasia TEMHILLIO, KiICTKOBUI AedeKT NOBHICTIO
3aKPUTUIN HEOAHOPIAHO KiCTKOBOIO Mo30s1eto (puc. 2).
3ape€ecTpoBaHi 03HAKM CBIAYMAM NMPO NOYATOK CTagji pe-
MOZENOBAHHA KiCTKOBOro pereHepaty. I3 35-i no 84-y
[00y BMABAANNUCA O3HAKM 3aBEpLUEHHA PEMOAE/toBaH-
HS KIiCTKM, @ came MOBHICTIO 3aKPUTUIM TMMOBOI KiCTKO-

PucyHok 1 — MakpodoTorpadia HUKHbOI LWenenn Kpoauka yepes 7
Ai6 nicna HaHeceHHs TpaBMM Ta 3aNOBHEHHA AedeKTy maTepianom
OK®-H. BiuHa npoekuis.

PUCYHOK 2 — PeHTreHorpama HUKHbOI Lenenu Kpoauka yepes 28
Ai6 nicna HaHeceHHs TpaBMU Ta 3aNOBHEHHA AedeKTy maTepianom
OK®-H. biuHa npoeKuisa. [linAHKa ayrmeHTaLii BUAiNeHa XXOBTUM
KO/NIbOPOM.
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PucyHOK 3 — PeHTreHorpama HUKHbOI Lenenu Kponuka yepes 21
Ao6Y nicna HaHeceHHA TPaBMU Ta 3aNOBHEHHA AedeKTy maTtepia-
nom OK®P-H. BusHaueHHA MiHepasbHOI LWiNbHOCTI KiCTKOBOI TKaHU-
HU. BiyHa npoeKuia.

BOIO Mo30neto gedeKT, npoTe i3 36epekeHUMMN HeoaHO-
pigHUMK AinAHKaMK.

Y TBapWH eKCnepMMeHTaNbHOI rpynu i3 3amnoBHe-
HHAM aedeKTy maTtepianiom OK®-H yepes 1 pgoby nicna
HAHEeCEHHA TPAaBMMU LLiNbHICTb KiCTKOBOI TKAHMHM NigBKN-
LyBanacb Ha 12% y NopiBHAHHI 3 HOPMOIO | CTaHOBUAA
80,04+2,79 YOC. Yepes 7 fib eKcnepumeHTy O0CAiAXKY-
BaHWI NMOKA3HMK Pi3Ko 3HMKyBaBcs Ao 59,18+2,47 YOC,
wo Ha 17% noctynanoca HOpmi. YNPoaoB¥K HACTYMHUX
ABOX TUMKHIB LWiIbHICTb KiCTKOBOI TKaHWUHW B AinAH-
ui TpaBmMM 3HOBY 3pocTana i Ha 14-y noby craHoBMAA
68,13+1,57 YOC, HabnuxKaoumnCb A0 NOKAa3HWKA HOPMMU.
Jo KiHua 21-i 406y WinbHICTb KiCTKOBOI TKAHWUHU Pi3KO
36i/blUyBaNach — yABidi NOPiBHAHO 3 NonepeaHim Tepmi-
HOM i NnepeBuLLyOYM HOpMY Ha 90%, cAratoum BeIMYNHN
135,67+4,35 YOC (pmc. 3). Ha 28-y noby pmocnigxysa-
HUI NOKA3HWK 3HMKyBaBcs Ao 82,48+2,88 YOC, Ha 35-y
noby — no 70,1942,98 YOC. MounHatoum 3 35-i gobu i go
KiHLA eKCMepMMEeHTY MOKA3HWMKM LWibHOCTI KiCTKOBOI
TKAHMHU B LiNAHL TPAaBMM 3HAXOOUANUCA Ha Habauke-
HOMY A0 HOPMM piBHI Ta cTaHoBuAKM 71,18+1,38 YOC Ta
70,94+1,07 YOC Ha 56-y Ta 84-y noby BianosigHo.

MpY NOpPIBHAHHI AMHAMIKM LWiNbHOCTI KiCTKOBOI TKa-
HUHW KOMiPKOBOI ZiNAHKM HUXKHbBOI LWenenu nicasa 3ano-
BHeHHA aedekTy OKD-H 3 KOHTpOSIEM BCTAaHOBNEHO, WO

PucyHoK 4 — Pagiosisiorpama HMXKHbOI LWenenu KposnkKa KOHTPOb-
Hoi rpynu yepes 70 4i6 nicna HaHeCeHHA TPaBMM Ta 3aNOBHEHHA
Aedekty matepianom OK®-H. BiuHa npoekuia. [inAHKa ayrmeHTauii
Bup,ineHa YXOBTUM KOJZIbOpPOM.

80 21-1 fobu eKcnepMmMeHTY MiX HUMM iCHyBana CyTTeBa
pi3HMUA. Xoua ynpoaoB:K nepLuoi obu gocniarKysaHuin
NMOKa3HMK 3pOCTaB y TBapuH 060X eKcrnepMmeHTaNbHUX
rpyn, Moro 36inblueHHs B KOHTPOAI Byn10 3HAYyHO icTOT-
Hiwmm. Ha BiamiHy Big KOHTPOAIO, A€ MOKA3HUK LWib-
HOCTI KiCTKOBOi TKaHWHW MPOAOBXKYBAB 3POCTATU i CAraB
MaKCMMaIbHOro 3Ha4YeHHA Ha 14-y noby ekcnepumeHTy,
npu 3anoBHeHHI KicTkoBoro gedekty OK®-H vepes 7 ai6
nicnA HaHeCceHHA TPaBMWM CMOCTEpPiranoca MaKkCMMasb-
He 3HUMXEHHA MOKa3HMKa LWiNbHOCTI KiCTKOBOI TKAHUHMU
(HMX4Ye HopMM) 3 HACTYMHMUM MOrO NiABULLEHHAM i pi3-
KMM 3POCTaHHAM A0 MAKCMMA/ZIbHOTO NMOKa3HMKa yepes
21 noby ekcnepumeHTy. MoyunHatoum Big, 28-i fobu cno-
CTeperKeHb AMHAMiKa [AO0CNiAXKYBaHOrO MOKa3HWUKA Yy
TBApPWH 060X rpyn Byna CXOXKOo, NPU LLbOMY NMOKa3HWUKK
eKCnepumeHTanbHoI rpynu Big 35-i 406U MaKcMmasibHO
HabAMKanMca [0 HOPMM, @ NOKA3HUKN KOHTPOAIO 3a/1uU-
LIANMCA 3HaYHO BUWMMM. (puc. 4). 3aranom, 3HaYeHHn
NMOKAa3HMKIB LWiNIbHOCTI KiCTKOBOi TKaHWHW B eKcrnepwu-
MeHTa/bHIM rpyni yepes 1, 7, 14, 28, 35, 56 Ta 84 ai6

BYNIN HUKUMMM, HiXK Y KOHTpoi (puc. 5).

IcTOTHY pisHMUto (p<0,001) mixK NoKasHMKaMu AaHOI
rpynu 3 KOHTPONEeM BCTaHOBMEHO Yepe3 1, 7, 14, 21, 35,
56 Ta 84 46 ekcnepmMeHTYy, MeHL iCTOTHY —4Yepes 28 aib
(p<0,01). MNpw NOPIBHAHHI NOKA3HUKIB LLIBHOCTI KiCTKO-
BOi TKAHMHW YNPOJOBXK PIi3HUX TEPMIHIB

160
YOC

140

120

100 .

80 2

60 2

40

Hopma 1 p06a 7 ni6 14 ni6 21 goba 28 ni6 35 a6

3aro€HHA KicTKoBOro gedekTty nicnsa oro
3anoBHeHHA OK®-H mix HUMK BMABAEHO

H KOHTPOIb
2 OK®-H icTOTHY pi3Huuto (p<0,001). Mpu LboMy He
6yno icToTHOT pisHuMLi (p>0,05) Mixk NoKas-
HMKamu, BCTaHOBNeHUMM vepes 14, 35, 56
Ta 84 fib nicna HaHeCeHHs TPaBMM Ta MiXK
) ) HOPMOIO i MOKa3HMKaMM, BCTAaHOBAEHUMM
A A

Ha LMX TepMiHaX eKCnepMMeHTy Yy TBapuH
[aHOI eKcnepuMeHTaNbHOI rpynu.

Mpn MiKpoCKoMiYHOMY BMBYEHHI Mpe-
napaTiB WAidiB KiCTKM HWKHBLOI LWenenu
3 HaHEeCeHOK KiCTKOBOPYWHIBHOK TpaB-
MO0 Yy BUrNAAi aedeKTy KiCTKM 3 Hactyn-
HUM 3aMiLLEHHAM MOro OCTeONNACTUYHUM
matepianom OK®P-H BuaBneHo pazg 3MmiH,

56 nic 84 nobun

PUCYHOK 5 — [InHamiKa 3MiH LWiIbHOCTI KiCTKOBOi TKAHUHU KOMIPKOBOT i IHKU HUXK-
HbOI Wenenu nicna 3anoBHeHHA aedekTy matepianom OK®-H.

NpuUMiTKK: * — pi3HULA CTaTUCTUYHO 3HaYyLa NPV MOPIBHAHHI 3 Hopmoto (71,25 YOC);

A — Pi3HMLA CTaTUCTMYHO 3HAYyLLA NPY NOPIBHAHHI 3 KOHTPOJ/ILHOLO rPYMoto.

NnoB’A3aHUX SIK 3 PO3BUTKOM HACNigKiB
TpaBmM, TaK i 3 NOABOIO O3HAK penapaTus-
HOI pereHepalii. TaK, CTPYKTypa KiCTKOBOI
TKaHMHKU Yy Micyi gedeKTy Ta B AinAHKaX,
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PucyHok 6 — MikpodoTorpadisa wnida KicTKM HUXKHbOI Wenenu
KponuKa Yepes 28 Ai6 nicna HaHeceHHA TPaBMU Ta 3aNOBHEHHSA
AedekTy matepianom martepianom OK®-H. 36inbweHHn: x200. Mo-
3Ha4YeHHA: 1 — maTepUHCbKa KicTKa; 2 — GopmyBaHHA pereHepary.

6e3nocepesHbO NPUAEINNX A0 HbOTO, Y PAaHHI TEPMIHK
eKCnepuMmeHTy ax A0 21-1 4obu cyTTEBO He BiapisHAnaca
BiZL, TBAPMH KOHTPOJIbHOI rpynu. MpoTe, BXKe NOYMHaoum
BiZ 28-i OOV HaMM 33,0KYMEHTOBAHO pAA, 03HaK, WO
CBiZYNAN NPO AeLo iHWWK Nepebir BIAHOBNEHHA Ta pe-
MOAENtoBaHHSA 3pyMHOBAHOI KicTKK. MepL 3a Bce ue cTo-
CYETbCA APXITEKTOHIKM 30BHILWHbOT KiCTKOBOI NIACTUHKMU
KOMIPKOBMX BigpOCTKIB. AKLLO y paHHi TEPMiHWN Yy TaKMX
NAACTUHKAX MW BiAMiYanu pynHYBAHHA OCTEOHHOrO
LIapy, NoABY CKYNYeHb aMOPOHUX LLIIBHUX Mac, TO Mo-
YnMHatoum 3 28-1 06K y AiNAHKaxX 30BHILHbOI KiCTKOBOI
NAACTUHKKM CNOCTepiraamca ObLWMPHI TOMOreHHi 30HM,
AKI BUHUKAW, UMOBIPHO, BHAC/AO0K NOCUNEHHA OCTEONI-
3ucy (puc. 6). MounHatoum 3 35-i 4O6M Ha TAi TaKMX 30H
3’aBnAANCA OCTPIBL rPyH6OBONOKHUCTOI KiCTKM B OTOYEH-
Hi KNiITUH ocTeoreHHoro pagy. Cnig 3a3HavYmMTM HaABHICTb
Y TaKUX AiNAHKAX 03HAK NOCMIEHOI peBacKynApm3aLi Ha
BiZLMiHY BiZ, TBAPUH KOHTPOJIbHOI FPYyNK, Y AKUX HACUYEH-
HA @aHaNOTIYHUX AINAHOK MiKpocyaMHamm b6yno cnabuwe.
Hacniakn HaHeceHOi TpaBMM A1A BHYTPILLIHbBOI KiCTKOBOI
NAACTUHKN KOMIPKOBUX BiPOCTKIB NPOABAAINCA HECyT-
TeBO. OCTEOHHUI Wap NoYmnHatoumn i3 28-i 1obu ekcrnepu-
MeHTy byB 36epekeHuni, a B 30Hi gedekTy, Ha T1i romo-
reHHOI [iNAHKK, 3’ABNSAAMCA OCTPiBLj rpyb0oBONIOKHUCTOT
KICTKM 3 O3HaKaMW pemofeNtoBaHHA Y MNAACTUHYaCTy
KOMMAKTHY KiCTKOBY TKaHWHY.

Mpw BMBYEHHI WAidiB HUKHIX Wenen y b6inbl nisHi
TepmiHm (35 4ib) cnoctepiranocs NOCUNEHHA pereHe-
PaTOPHMX MpPOLECIB i3 HACTYMHMM CYTTEBUM pemoge-
JIIOBAHHAM KiCTKM i HabyTTa Helo TMNoBoi 6yaoBu, WO
byna npuTamaHHa iHTaKTHMM TBapuHam. [lposasamu
Takux npouecis byna nepebyaoBa 30BHiLLIHbOI KiCTKOBOT
NAACTUHKM KOMIPKOBUX BIAPOCTKIB, A€ Ha TAi nocune-
HOrO HeoBacKynoreHesy BMABAEHO GOPMYyBaHHA HOBUX
octeoHiB. CyTTeBOi NepebyaoBM 3a3HaBafa TaKoXK ryb-
YyacTa NAACTUHYACTA KiCTKA OCHOBMU LWenenu aK y AifAHLi
ayrmeHTauii gedekTy, Tak i y npuaerniin MmaTepuHCbKIl
KicTui. O3Hakamu uboro 6ynm popmyBaHHA KiCTKOBUX
TpabeKyn 3 gocTaTHIM BMICTOM OCEIHOBMX BOJIOKOH, a
TAKOX HAKOMWYEHHA OCTEOreHHWX KAITWH, WO BUABNA-
JINCA Ha NPUKIHLEBUX TEPMiHAX ekcnepumeHTy (puc. 7).
OTIKe, pe3ynbTaT MiKPOCKOMIYHOro aHani3y npenaparis
WAidiB KiCTKM HUNKHOI LLenenu npu 3anoBHEHHI Tpena-
HaLIMHOI WaxTu ocTeon1acTMyHUM MmaTtepianom OK®-H

PucyHok 7 — MikpodoTorpadisa wnida KicTKM HUXKHbOI Wenenu
KpOAuKa B AiNAHLI KiCTKOBOro pereHeparty Ha 84-y aoby nicnsa Ha-
HeCeHHA TPaBMM Ta 3aNOBHEHHA AedeKTy maTepiaiom maTepiasiom
OK®-H. 36inbweHHs: x400.
cBigYaTb NpPO [0BOAI BUCOKY WMOF0 OCTEOiIHAYKTUBHY

34aTHICTb.

Bbynu pocnigxeHi npenapaTt AeKanbLMHOBAHWX 3pi-
3iB KiCTKM Wwenenun, o6pobneHnx NeKTMHaAMK1, MiYeHMMU
nepokcunpaasoto. Cepes, ycix BUKOPUCTAHUX NPU LLbOMY
JNIEKTUHIB HaNbiNbW IHPOPMATUBHUMKN BUABUAUCA NEK-
TUHUM 3aB’A3KiB nweHuui (WGA), NeKTUH Kopu 30/10TO-
ro gowy (LABA) Ta neKkTuH rpuba rpysnvMka AMm4YacTto-
ro (CNFA). 3okpema, npu BUKOPUCTaHHI NekTUHa WGA
HamMK 3apeecTpoBaHO BapiabenbHiCTb IHTEHCUBHOCTI
3B'A3yBaHHA 3 BYIMEBOAHUMMU AeTEePMiHAHTaMM CTPYK-
TYPHMX KOMMOHEHTIB KiCTKOBOI TKAHMHWU B AiNAHLUi one-
paTMBHOrO BTPyYaHHA. TaKMMWU KOMMOHEHTaMu 6ynu
KOMIPKOBI BiApOCTKM, NepiofoHT Ta sicHa. O3HayeHui
NIEKTUH NPOABNAB BUCOKY PEAKTUBHICTb CTOCOBHO rNi-
KOKOH'toraTiB eHAoTenito CyauH MiKpOLMPKYAATOPHOIO
pycna, KNiTUHHUX eNleMeHTiB 3yHHOT 3B’A3KM 6anKYe A0
BepPXiBKM KopeHs 3yba. Taka KapTUHa Byna XapaKTepHo
ona 14-i Ta 21-i pobu cnoctepexkeHHA. Y Ui X TepmiHu
NO3UTUBHY peakLito Ha WGA YMHUAN KNITUHHI eleMeHTH
BN1ACHOI NNACTUHKM CIM30BOI AceH. Y noganbiomy (56-i
Ta 84-11 AeHb) BKa3aHUI IEKTUH BUABASAB MEHLLY Cropia-
HEHICTb 3 BULLEO3HAYEHMMU CTPYKTYpamu. BogHouac, y
Li X TEPMiHW HE3HaYyHy NO3UTMBHY peakKLilo BUABNAAN
OKpeMmi ¢pparmeHTV 6asanbHUX MembpaH ApPibHUX Kpo-
BOHOCHMX CyAWH. JIEKTMHOTICTOXIMIYHO PEeaKTUBHICTb
KNITUHHUX eIeMeHTIB AOCNIAXKYBaHUX CTPYKTYpP CYTTE-
BMX 3MiH He 3a3HaBana. Lle ctocyBanoca AK gocnigHoi,
TaK | KOHTPOILHOI rpyn TBAPUH.

Mpwn 3acTocyBaHHiI ranaktoso- Ta ¢yKosocneundiy-
HOro nekTnHy LABA nicnAa ocTteonnacTMKM maTepiasiom
OK®-H y pocnigyKyBaHili rpyni, Ha BiAMiHY Bif, TBapuH
KOHTPO/bHOI TPYNW Ta iHTAaKTHUX TBApPWH, NOMITHY pe-
AKTUBHICTb BUABNANN MEPEBa*KHO KANITUHHI enemeHTU
Y paHHi TepmiHn gocnigy (Big 1-i nobu go 4-ro TUKHA).
OCKi/IbKM BiAOMO, L0 NeKTUH LABA € cneymoiyHum map-
KEPOM 3B’A3yBaHHA BYINIEBOAHUX AETEPMIHAHT MaKpo-
daris, TO y AaHOMY BMMNAAKy Majna Micle NPUCYTHICTb
BEJ/IMKOI KiNbKOCTI Makpodaris y BOrHMLi 3ana/ibHOro
npouecy, WO 3aKOHOMIPHO 3yMOB/OBaNachb KiCTKOBO-
pYMHIBHOK TPaBMOIO.

Mpu 06pobui BiANOBIAHNX NpenapaTiB TBapUH AaHOI
pocnigHoi rpynu nektuHom CNFA Ta ixHil Bisyanisauii
nig, MiKPOCKONOM BUABNEHO HWU3KY 0cOb6AMBOCTEN MOoro
3B’A3yBaHHA 3 BYINEBOAHWMMU AeTepMiHaHTaMu [0Chi-
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OXKYBaHUX CTPYKTYp. Tak, nektuH CNFA pgocutb Hecno-
LiBAaHO NMpPOABNAB CMOPIAHEHICTb i3 ByrneBogHUMM 3a-
NIMWKaMK 3pyMHOBAHMX CTPYKTYP B¥Ke Ha nepuly foby
eKkcnepuMmeHTy. Taka ¥ KapTWHa crnocTepiranaca y TBa-
PVH KOHTPObHOI rpynun. CTOCOBHO NOAAbLUNX TEPMIHIB

2. Pe3ynbTaT MiKPOCKOMNIYHOrO aHanisy npenapartis
WwAidiB KiCTKM HUXKHOI Wenenu nNpy 3anoBHEHHI Tpena-
HaLiMHOI WaxTu ocTeon1acTMYHUM Mmatepianom OK®-H
CBigYaTb MPO [A0BO/I BWCOKY MOro OCTEOIHAYKTUBHY
3[4aTHICTb.

CMOCTEPEKEHHA Y TBAapPWUH, KICTKOBUIN AedeKT AKMX 3a-
nosHtoBan OK®-H, Ha 35-56 406U BKa3aHWUI NEKTUH ce-
JIEKTUBHO 3B’A3yBaBCsA 3 NOBEPXHEI NOOAMHOKMX KNITUH
Yy CKnagi nepiogoHTy, CTiHKamMK remokaninapie. Taka X
KapTMHa Byna NpMTaMaHHOK HAMPUKIHLI ekcnepumeH-
Ty, a/ie BOAHOYAC PEAKTMBHICTb EHAOTEN IO CYAMH MIKPO-
LMPKYNATOPHOrO pycna 6yna NopiBHAHO BULLOK, HiXK Y
TBAPWUH KOHTPONbHOI rpynu. Takuii GpakT moxKHa po3ui-
HIOBATU AK MOCU/IEHUI BACKy/soreHes y 30Hi gedekTy,
3anoBHeHoro matepiasiom OK®-H. Baxknnso 3a3HaumnTy,
wo nektmH CNFA maB 3aaTHicTb BUBipKOBO KOH'tOryBaTtu
3 BYr1€BOAHUMM 3a/IULLKAMU CTPYKTYPHUX KOMMOHEHTIB
€HA0CTY KiCTKOBMX TpabeKy, Wo HanbinbLl Y4iTKo Nposs-
NAN0CA HAaNPUKIHLi TepMiHY crocTeperkeHHA. BogHouac,
TaKoro 38’A3yBaHHA MW He CMOCTepiraan y TBAPUH KOH-
TPONbHOI FPYyNM Ta Y iIHTAKTHUX TBAPUH.

BucHoBKM.

1. MakpocKkoniyHe [OCnigXKeHHA BUMABMAO O3HAKMU
aKTMBHOIO OCTeOopereHepaTopHOro npouecy nig, BhAAU-
Bom OK®-H Bike 3 14-i 4Ob6M eKcnepumeHTy.
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3. PeHTreHorpadia HUKHIX Wwenen TBapuH, KiCTKOBUIA
aedeKT Akux 3anosHoBann OK®-H, 3acsigumna noyatok
CTadii pemoaentoBaHHA KiCTKOBOro pereHeparty nicas
21-i nobu ekcnepuMeHTy.

4. [o KiHua 21-i gobu WinbHICTb KICTKOBOI TKAHUHM
pi3Ko 36inbluyBasack — yABiYi MOPIBHAHO 3 NonepeaHim
TepMiHOM i nepesuLLytoumn Hopmy Ha 90%, cAaratoum Be-
nnumHn 135,67+14,35 YOC. MNpoTe, A0 KiHUA eKcrnepu-
MEHTY 3HAYeHHA MOKA3HMKIB LUiIbHOCTI KiCTKOBOI TKa-
HUHW B eKCMEePUMEHTANbHIN rpyni 6yn HUNKUMMU, HiX
Y KOHTPO/I.

MepcnekTMBM NOAANbLUNX [OCNIAMKEHD.

Y noganbluoMy NAAHYETbCA AOCAIAUTU YABTPACTPYK-
TYpHi 0cobamBoCTi pereHepadiii eKcnepMmeHTanbHO-
ro aedeKkTty KiCTKOBOI TKAaHWMHM 33 YMOB 3aCTOCYBaHHA
Pi3HMX OCTEONNaCTUYHUX MaTepianis, WO [03BONUTb
po3pobutn 6inbl ePeKTUBHI iIHHOBALIMHI pileHHA, AKi
NOKpaLaTb pe3ynbTaTu pereHepaLii KiCTKOBOI TKAHWUHMU
B LLLe/IeNHO-NNLbOBIN AiNAHL.
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MOP®O/ONYHI TA PEHTTEHONOIYHI ACMEKTU NOCTPABMATUYHOIO PEMOZAE/TIOBAHHA KICTKMU HUK-
HbOT LLENIENW NICNA TPAHCNAAHTALIT OKTAKANbLINDOCHATY

YennaHosa I. B.

Pestome. OcTeonnacTUyHi maTepianm LWMPOKO 3aCTOCOBYOTLCA A5 JIiIKYBaHHA KiCTKOBUX AedeKTiB, 0g4HaK NOBHa
Ta AKiCHa pereHepauifa KiCTOK LWeNenHo-AMUeBOI AiNAHKKM, i MexaHi3smu Ta AMHaMIKa 3aAMLWaoTbCA HeAO0CTaTHbO
BUBYEHUMMU. AKTYaNbHICTb AaHOT POBOTU NONAra€ y BUKOPUCTaHHI MOPPONOriYHMX, PEHTIEHONONYHUX T NEKTUHO-
riCTOXIMIYHUX METOZAIB AOCAIAKEHHS ANA NOMMOAEHOrOo BUBYEHHI AMHAMIKM PEMOAENIOBAHHSA KiCTKOBOI TKAHUHM
nicnsa ctBopeHHA AedeKTy Ta Moro 3anoBHEHHA OCTEOMIACTUYHUM MaTepiaslom.

Mema 0ocnidieHHA — BUSHAYUTU ANMHAMIKY MOPDONOTiYHUX, PEHTIEHOOFNYHMX, Ta IEKTUHOFICTOXIMIYHMX Xa-
PaKTePUCTUK KICTKOBO-KepaMiYHOro pereHepaTy nicna TpaHcnAaHTaLii oKTakanbLindochaTy B eKcnepuMeHTanbHUM
OedeKT HUXKHbOI LWenenu Kposnka.

06’ekm i mMemoodu docnioxeHHA. [JocniaxKeHHA 6yno nposeaeHo Ha 45 cTaTeBO3pPiNNX KPOJIMKaX-CamMLAX BiKOM
6-7 micauis, Baroto 2,5-3 Kr. TBapuHU Bynn po3aineHi Ha KOHTPO/IbHY Ta eKCnepumeHTanbHy rpyny (no 20 TBapuH
KOXHa). LLle 5 iHTaKTHMX TBapUH BYN0 BUKOPUCTAHO AN BUBYEHHS HOPMa/bHOT CTPYKTYPU KiCTKOBOT TKAHUHU A0-
CNiAXKYBAHOI AINAHKN HUXKHBOI Wenenu. [lo KOHTPObHOT rpynu yBIlLWAM TBAPUHU 3 AedEKTOM KiCTKOBOI TKaHMHMU,
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AKWUI 3arotoBaBCA Mig KPOB' AHUM 3rycTKOM. EKCepuMeHTanbHy rpyny CKAafanm KPOaUKK, Y AKUX KiCTKOBUI aedeKT
3anOBHIOBA/IM OCTEOTPOMHMM MaTepiaioM 3 OKTaKabLindocdaTom. KOHTPOIb NOCTTPAaBMATUYHOIO CTaHY KiCTKOBOT
TKAHMHU B AinAHui fAedekTy 34ilicHioBanu BnpoaosxK 84 aib. Cepea metoank Byan BUKOPUCTaHI: MOAeNtOBaHHSA
KiCTKOBOro AedeKTy, OLiHKa MaKpPOCTPYKTYpU Lienen, peHTreHorpadiyHe AOCNiAXKeHHSA, pagioBsisiorpadiyHe gocni-
OYKEeHHA, BUBYEHHS MiKponpenaparTiB widiB KiCTKM Ta IEKTUHOTICTOXIMIYHI A0CNiAKeHHA 3pi3iB AeKalbLUMHOBAHOI
KICTKW.

Pe3ynemamu. MopdonoriyHe foCAiaKeHHA eKCNePUMEHTANbHOTO KiCTKOBOTO AedeKTy HUKHbOI LWenenu nicns
iMnnaHTaLiT OCTeoN/IaCTMYHOrO MaTepiany 3 oKTaKasbliipocdaTom L03BONMAO BUABUTU YUCTEHHI MAKPOCKOMIYHI
03HaKK ocTeopereHepaLii, Wo KopentoBaan 3 AMHAMIKO 3MiH y wiidax KiCTKM, Ha peHTreHorpamax Ta pagiosisi-
orpamax Ta 3 JIeKTMHOFICTOXIMIYHMMW XapaKTePUCTMKaMM KiCTKOBO-KePaMIiYHOro pereHepary nicia TpaHcnaaHTauii
maTepiany B eKcnepMmeHTasIbHUIN AedeKT HUKHBOT Wenenu KPoamKa, 3’ AcoBaHi ocobansocTeit MiHepanbHOI Wifb-
HOCTi KiCTKOBOI TKAHWUHU HUMKHbBOI LLEeIeNM KPOJIMKa Ta BiAHOBAEHHS il AKOCTI NpW iMMNNAHTALLT B MOro NOPOXKHUHY
OKTaKanbLindocoary.

BucHoBKuU. BCTaHOB/IEHO, LLO B €KCMEePUMEHTANbHIN rpyni TBAPUH, Y AKMX NAACTUKY AedeKTy NPOBOAMAN 3 BUKO-
pPUCTaHHAM MaTepiany 3 OKTaKanbLindocdhaTom BUABUAM LOBOAI BUCOKY MOFO OCTEOIHAYKTUBHY 34aTHICTb Ta edek-
TMBHICTb Y NOPIBHAHHI 3 KOHTPO/IEM MPU 3arOEHHI KiCTKOBOT TPaBMM Mif, KPOB’'SHUM 3rYCTKOM.

KntovoBi cnoBa: HUXKHA Lienena, pereHepalia KicTKOBOT TKAHWHW, OCTEONAACTUYHI MaTepianun, mopdonoriyHe
[OCNiAXKEHHA, NeKTUHOTICToXimisA.

MORPHOLOGICAL AND RADIOLOGICAL ASPECTS OF POST-TRAUMATIC REMODELING OF THE LOWER JAW
AFTER OCTACALCIUM PHOSPHATE TRANSPLANTATION

Chelpanova l. V.

Abstract. Osteoplastic materials are widely used to treat bone defects, but the complete and qualitative
regeneration of maxillofacial bones, its mechanisms, and dynamics remain incompletely understood. This study
aims to use morphological, radiological, and lectin-histochemical methods to investigate the dynamics of bone
tissue remodeling after defect creation and filling with osteoplastic material.

The aim of the study is to determine the dynamics of morphological, radiological, and lectin-histochemical
characteristics of bone-ceramic regenerate after the transplantation of octacalcium phosphate into an experimental
defect in the rabbit mandible.

Object and research methods. The study was conducted on 45 adult male rabbits aged 6-7 months, weighing
2.5-3 kg. The animals were divided into control and experimental groups (20 animals in each). An additional 5 intact
animals were used to study the normal structure of bone tissue in the studied area of the lower jaw. The control
group consisted of animals with a bone defect that healed under a blood clot. The experimental group consisted
of rabbits in which the bone defect was filled with an osteotropic material containing octacalcium phosphate.
Post-traumatic bone tissue status within the defect area was monitored for 84 days. The following methods were
employed: bone defect modeling, assessment of jaw macrostructure, radiographic examination, radiovisiography,
examination of bone sections under a microscope, and lectin-histochemical analysis of decalcified bone sections.

Results. Morphological examination of the experimental bone defect in the rabbit mandible after implantation
of osteoplastic material with octacalcium phosphate revealed numerous macroscopic signs of osteoregeneration,
which correlated with the dynamics of changes in bone sections, radiographs and radiovisiographs, and with the
lectin-histochemical characteristics of the bone-ceramic regenerate after the transplantation of the material into
the experimental defect in the rabbit mandible. The study elucidated the features of mineral density of the bone
tissue of the rabbit mandible and the restoration of its quality after implantation of octacalcium phosphate into its
cavity.

Conclusions. It was established that in the experimental group of animals in which defect repair was performed
using material with octacalcium phosphate, a fairly high osteoinductive ability and effectiveness were revealed
compared to the control group during the healing of bone trauma under a blood clot.

Key words: mandible/lower jaw, bone tissue regeneration, osteoplastic materials, morphological study, lectin-
histochemistry.
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