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tongue direction (43.1%); with parameters of the maxillary dental arch in the sagittal plane - with mesiodistal dimensions of crowns of
teeth (50,0%) and with the width of the dentin-enamel border in the mesiodistal and vestibule-tongue direction (55,6%),; with
parameters of maxillary dental arc in the vertical plane - with teeth length (563.3%), root length in vestibule-tongue (50.0%) and
mesiodistal (44.4%) projections and with cephalometric indices (49.5%).

Key words: youth-mesocephals with orthognatic bite, correlations, transversal volumes of the upper and lower jaw, sagittal characteristics
of the dental arch, odontometric indicators, cephalometric indicators.
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HISTOLOGICAL FEATURES OF MORPHOGENESIS OF REGENERATE IN
RATS WITH OPEN LOWER JAW FRACTURE ON THE BACKGROUND OF
OSTEOPOROSIS AFTER IMPLANTATION OF CRYOPRESERVED TISSUE OF
HUMAN PLACENTS

Summary. The use of a cryopreserved fragment of the placenta with a combined pathology - a fracture of the lower jaw against
the background of osteoporosis - helps to reduce the area of necrosis in the fracture zone, its rapid delimitation, which is accompanied
by intensive development of connective tissue. These phenomena are more pronounced in the late stages of repair and are

accompanied by an increase in the activity of the osteogenic component.
Key words: osteoporosis, fracture, cryopreserved placenta, morphology.

Introduction

Cranio-facial injury is a serious injuries category and make
up a major threat to the health and life of a person what has a
great social significance [1, 2, 7]. Among the injuries of the facial
skeleton, fractures of the mandible are the most common, which,
according to domestic and foreign authors, make up from 70 to
85% of all fractures of the maxillo-facial bones [4, 5, 8, 11].

At present, numerous methods of treatment for stimulation
of reparative osteoregeneration after bone fracture have been
theoretically substantiated and clinically tested, but there is
no consensus among authors on ways to stimulate bone
debris consolidation and therapeutic tactics. The question of
the use of placental preparations as a method of influencing
reparative osteogenesis in the treatment and prevention of
complications in trauma and fractures, in particular, with
damage to the bones of the facial skull, has not been
investigated to date. At the same time, there is evidence of
a positive effect of the introduced cryopreserved fragment
of the placenta in inflammatory processes, hormonal and
immunological failure [6, 9, 10].

Aim of work - to substantiate the possibility of using
cryopreserved fragments of the placenta as a corrector of
reparative osteogenesis in the experimental traumatic process
in the bone tissue of the lower jaw against the background
of osteoporosis.

Materials and methods

The study was carried out on 70 male Wistar rats (body
weight 180-200 g). Experimental osteoporosis in rats was
induced by administration of 2.5% hydrocortisone acetate
solution over a period of 60 days in a dose of 5 mg/kg body
weight [3]. Subsequently, the drug was discontinued and
traumatic damage to the lower jaw was restored: the rat was
fixed on the back of the machine; under light hexanal (0.1
ml of 10% solution per 100 g of body weight) anesthesia in
the right submandibular zone was performed damage on
the skin parallel to the lower edge of the mandible in the
medial direction of 10-12 mm in length; the muscles
dissected and skeletoned the lower jaw; separating the
external cortical plate with a separating disk, and then a full
bone fracture with a bit on the line was applied, connecting
the site of the fusion of the body and the branches of the jaw
in the retro-molar region with a location 0.9 cm from the
medial angle of the mandible. The surgical wound was
connected with the oral cavity, the muscles and the skin
were sutured with a catgut. All stages of experimental
research have been performed in accordance with the
International Humane Animal Health Practices Directive in
accordance with the rules of the "European Convention for
the Protection of Vertebrate Animals Used for Experimental
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and Other Scientific Purposes” (Strasbourg, 1986) and
approved by the Committee on Bioethics of the National
Pirogov Memorial Medical University, Vinnytsya (Minutes No.
14 of 25.11.2010).

Animals that were in the same conditions of containment
were distributed into the following groups: group 1 - contral,
animals with combined pathology: rats under the background
of the simulated osteoporosis were performed traumatic
damage to the mandible (fracture of the mandible); group 2
- study of the effect of cryoplacenta on the repair of bone
tissue in animals that had a combined pathology: 24 hours
after the manipulation, transplant of the placenta fragments
was carried out. The implantation of the drug was performed
surgically one day after the fracture of lower jaws. For this
purpose, in rats on the back, in the area of the shoulder
blade, underneath the local novocaine anesthesia, made a
subcutaneous pocket in which a sterile fragment of the
placenta weighing 200 mg per animal was fed. The incision
was sewn and treated with antiseptics. Human placenta
fragments weighing from 1500 to 1800 mg with observance
the rules of asepsis and antiseptics were stored in sterile
disposable containers of the company "Nunc" for low
temperature preservation at a temperature of -1960 C.
Cryopreservation and storage of containers was carried out
according to the technology developed at the Institute for
the problem of cryobiology and cryomedicine of the National
Academy of Sciences of Ukraine [9]; group 3 - study of the
effect of cryoplacenta in combination with calcium (calcium
citrate) in animals that had a combined pathology. The drug
calcium citrate was administered to animals once a day in a
therapeutic dose of 26 mg/kg, taking into account the
coefficient of species sensitivity.

Theresearchwas carriedout at 7, 14, 21, 30 and 45 days
after fracture simulation.

For histological examination, fragments of bone tissue
fromthe operation area wereisolated, fixedin 10% of formalin
solution, dehydrated and enclosed in celloidin, sections were
made on a Reichert sane microtome and stained with
hematoxylin and eosin. Studies of histological specimens
and microphotography were performed using the "AxioStar
Plus™ microscope.

Results. Discussion

Group 1. On the 7th day, extensive areas of necrosis
were found, and the sequestration of fragments of bone and
teeth with narrow granulation tissue zones intensively
infiltrated by leukocytes onthe border with soft tissues (Figure
1). In some areas, a pronounced lacunar resorption of bone
fragments from the side of the granulation tissue was
determined. The vast fields of necrosis, subjected to
rarefaction and lacunar resorption, are separated from the
bone fragments by the granulation shaft.

On the 14th day, randomly located areas of necrosis,
sequestration were determined, which were partially
delineated by granulation tissue infiltrated by leukocytes, and
alternately alternated with irregularly shaped fields from a
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fine-grained network of bone bunches. At certain sites,
sequesters of lamellar bone tissue were identified, which
was located among necrosis fields or onthe border of necrosis
and granulation tissue infiltrated by leukocytes. Sections of
the newly formed bone tissue were observed in the thickness
of the granulation tissue separating the necrosis fields, in the
inter-beam spaces awell-vascularized cell-fibrous tissue was
defined in them, at the border of necrosis and granulation
tissue.

On the 21st day, various sizes of sequestration were
observed among the large areas of necrosis, narrow fields
of the granulation tissue alternated with large zones of
pronounced leukocyte infiltration. Lacunar resorption with
strata of newly formed bone tissue was determined on
individual sites, mainly at the ends of fragments of the lamellar
bone, along the periosteal and endosteal surfaces, diffuse
and focal leukocyte infiltration of the granulation tissue.

On the 30th day, randomly spaced sections of necrosis
were identified, with sequesters of various sizes and
granulation tissues, sometimes with intensely marked
infiltration. The newly formed bone tissue was located mainly
on the periphery. In some areas, pronounced lacunar
resorption and zones of osteogenesis in the region of
fragments were detected. Among the granulation tissue were
randomly located areas of necrosis, sequestration anda small-
loop network of newly formed bone beads, mostly in the
form of bezystocitous sequesters, osteocyteswere surrounded
by lacunae with fuzzy contours. Individual cells were small,
contained dense nuclei and were located in dilated lacunae
with basophilic margins, which indicated a violation of
mineralization and calcification of lacunar walls, which
indicates osteoporotic processes.

At day 45, sequestration and necrosis occupied mainly
the central areas and were separated by a narrow zone of
infiltrated granulation tissue with fistulous passage. The fields
of the newly formed bone tissue are found outside the
granulation, forming not a continuous secondary bone "box".
In some areas, sequestration is partially fused to the bony
beams of the newly formed shallow loop, locally restricted
by leukocyte infiltrated granulation tissue from the fields of
the newly formed bone (Figure 2). Bone trabeculae were
found in the central sections with microcracks and also
sections of the basophilic matrix, which reflects a violation of
mineralization processes, which can be regarded as
manifestations of osteoporosis.

Thus, in animals of group 1 against the background of
sharply expressed osteoporosis between 21 and 30 days,
the regeneration of the injured lower jaw was characterized
by pronounced necrosis and sequestration processes with
the phenomena of primary and secondary necrosis. Typical
for this process was a pronounced tissue infiltration, which
consistently increased from 14 to 21 days. Despite a
significant amount of necrotic changes, sequestration and
infiltration of leukocytes, the granulation tissue formed by 45
days completely delimited the necrosis and sequestration
zones, and beyond it a secondary bone "box" was formed
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Figure 1. Fragments of bone fragments of the mandible on the
right on day 7 after an open fracture on the background of
osteoporosis. 1 - lacunar resorption of bone fragments; 2 -
granulation tissue, focal infiltrated with leukocytes. Hematoxylin-

eosin. Magnification 150.

e

Figure 3. Fragments of the fractures of the lower jaw bones in
the right-hand side of the rats with amodel of open fracture of the
mandible on the background of osteoporosis after implantation of
cryopreserved placenta7 days after the fracture. 1 - the surface of
the fragment of the plates bone; 2 - areas of lacunar resorption; 3
- a network of newly formed bone plates. Hematoxylin-eosin.
Magnification 150.

from the small and large-pile network of newly formed bone
bunches.

Group 2. On the 7th day, extensive areas of necrosis and
sequestration were identified, which were located at a
considerable distance from the injury line but were
delineated by a well-formed granulation tissue with narrow
sections of leukocyte infiltration. In some areas (Figure 3)
fragments of compact bone tissue were determined, in which
along with clearly colored osteocytes, "voids" or chambers
with asymmetrically located or partially fragmented osteocytes
were found. The surface of bone fragments with a large
number of resorption lacunae in many areas was fused to
newly formed bone bunches that locally formed the fields
or passed into areas of osteogenic granulation tissue in which
a significant number of cells with an asymmetrically located
nucleus, intensively oxyphilic homogeneous cytoplasm, to

Figure 2. Fragments of the fractures of the lower jaw bones on
therightfor 45 days after an open fracture againstan osteoporosis
background. 1 - sequestered fragments of lamellar bonetissue; 2
- anetwork of newly formed bone plates; 3 - granulation tissue,
infiltrated with leukocytes. Hematoxylin-eosin. Magnification 150.
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Figure 4. Fragments of the fractures of the lower jaw bones on
the rightin the rat with a model of open fracture of the mandible
on the background of osteoporosis after implantation of
cryopreserved placenta45 days after the fracture. 1 - newly formed
bone plates; 2 - narrow zone of granulation tissue; 3 - the area of
necrosis. Hematoxylin-eosin. Magnification 150.

preosteoblast. Often between these cells, thinbranched areas
of the newly formed bone matrix were found.

On the 14th day, the predominance of the fields of
granulation and newly formed bone tissue was found in the
components of the regenerate, which clearly delimited the
necrosis and sequestration sites and only in certain regions
was infiltrated by leukocytes in the form of narrow zones. In
certainzones, the delineation of necrosis sites was determined
by granulation tissue containing a large number of capillaries.
Against the background of a large number of newly formed
bone bunches, mainly soldered to the surface of the
fragments, there were areas of compact bone tissue with
separate non-stestocytic zones and places of resorption
lacunae.

On the 21st day, necrosis and sequestration sites were
detected. They occupiedthe central regions of the regenerate
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and were delimited by a well-formed tissue that was infiltrated
by leukocytes in places of contact with the necrosis zones.
In close connection with the damaged sections of the
fragments, the fields of a small- and large-pile network of
bone bobs were determined. In some areas there was a
transition of granulation tissue into the field-like fields of newly
formed bone bunches, which were reconstructed into
compact zones. In other areas, the formation of a cortical
structure of thickened bone bones was found, delimited by
a fibrous layer from the granulation tissue.

On day 30 maintained regenerate arrangement of
components described above: small areas of necrosis and
sequesters the center, arelatively narrow band of granulation
tissue surrounding these regions and only in some parts of
its leukocytic infiltration. The main component of the
regenerate was the newly formed bone tissue, into which
the remaining fragments of bone tissue were "soldered"”. In
some places, the osteoclastic resorption of compact bone at
the ends of the fragments and the fusion of the newly formed
bone tissue with the surface of the same fragments was
determined. The fields of the newly formed bone bunches
passed intothe granulationtissue, which inthe layers adjacent
to the necrosis site was infiltrated by leukocytes. Due to the
fields of bone bunches, the ends of the fragments are fused,
but in places they are separated by a granulation tissue with
adistinct fibrous base.

At day 45, the pattern described above remains. The
location of the main components of the regenerate did not
differ significantly. Most of the fields consisted of thickened
newly formed bone bunches, which form a coarse-woven
network, which was locally rearranged into compact bone
tissue. In some areas (Figure 4), the delineation of the fields
of newly formed bone bobs from the granulation tissue was
clearly detected, which narrowed the area of necrosis by a
narrow zone. The preserved fragments of compact bone
are welded to the newly formed bone tissue. Lacunar
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resorptionis found inthe region of the ends of the fragments.
The data presented clearly reflect the stimulating effect
of the injected cryoplacental preparation, expressed to a
greater extent in the late stages of regeneration. The
predominance of the activity of the osteogenic component
in the fusion of fragments of damaged bone through a
network of finely bony bone beams, which consists in an
increase in the area of the newly formed bone tissue in the
lesion zone compared with the control group. In addition,
the cryoplacental preparation had a stimulating effect on the
formation of provisional tissues in certain regions of the
regenerate in the early periods from 14 to 21 days.

Conclusions and perspectives of further
development

1. In the control group (group 1) granulation tissue was
the most active component of the regenerate in all terms of
its formation and leukocyte infiltration delimited fields and
sequesters, but has not received an osteogenic component
predominant development and consequently to the final
observation period recovery of the mandible integrity is not
occurred, because in the morphogenesis of the regenerate
therewas noregular changein structure, which slowed down
the process of restructuring.

2. Atthe turn of the introduction of cryopreserved placenta
(group 2) was defined considerably smaller than in the group
1, the intensity of necrotic changes, the rapid necrosis
delimitation portions and sequesters and more intensive
development of granulation tissue. This created the
conditions for the fusion of the fragments to the 30th day
due to the shallow-loop network of newly formed bone
bunches.

The results obtained in the experiment allow to determine
the indications for the combined use of cryopreserved tissue
placenta in the complex treatment of patients with disorders
of reparative osteogenesis.
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FICTONOrI4HI OCOBJINBOCTI MOP®OrEHE3Y PEFEHEPATY VY LWWYPIB 3 BIAKPUTUM MEPEJIOMOM

HWXHbOI LWEMENW HA TJII OCTEONOPO3Y, NICAHA IMMNNAHTALII KPIOKOHCEPBOBAHOI TKAHWUHW
MNTAUEHTU JNIOAUHU

Pe3iome. BukopuctaHHs KpiOKOHCEPBOBAHOIro parMeHTa naaueHTV rpuv rnoeaHaivi narosnaorii - nepenomi HUXHbOI Lwenenu Ha T
OCTeOornopo3y - Crpusie 3MEHLLEHHIO 00/1aCTi HEKPO3y B 30HI epesiomy, LBUAKOMY HOro BiAMEXYBaHHIO, L0 CYrpPOBOAXYETbLCS
[HTEHCUBHWM PO3BUTKOM Cr10/1y4HOI TKaHuHN. Lii aBuLa 6inbLy BUPAXEHI Ha Mi3HiX CTaaisax penapadii i cyrnpoBoaXYIOTbCS MigBULLEH-
HSIM aKTUBHOCTI OCTEOr €HHOro0 KOMIMOHEHTA.

Kno4oBi cnoBa: ocreornopos, rnepesioM, KpiokoOHCepBoBaHa nialeHTa, Mop@onoris.

Jinxuyknii A.A.

T’MCTONOMMMYECKUE OCOBEHHOCTU MOP®OIMEHE3A PEFEHEPATA Y KPbIC C OTKPbLITLIM MEPEJIOMOM
HWXHEN YENIOCTU HA ®OHE OCTEOMOPOS3A, MOCJIE UMMJIAHTALUUN KPUOKOHCEPBUPOBAHHOW

TKAHW NNAUEHTbI YENOBEKA

PesioMe. Vicrionb3oBaHne KpMOKOHCEPBUPOBAHHOIO GparMeHTa rnaaLyeHThbl pu COYETaHHOV NaToaoruy - NePeaoMe HUXKHeN
4eJ1I0CTN Ha OHE OCTeornopo3a - CrioCOOCTBYET YMEHbLLUEHUIO 001aCTU HEKPO3a B 30He r1epesioma, ObiCTPOMY €ro OTrPaHN4eHuIo,
4TO COMPOBOXAAETCS UHTEHCUBHBLIM Pa3BUTUEM COEANHUTEIbHOU TKaHu. 3Tu sB/eHuss 60/1ee BbipaxeHbl Ha MO3AHUX CTaansX
penapauuu 1 CorpoBOXAAIOTCS MOBbLILLIEHNEM aKTUBHOCTH OCTEOr€HHOrO KOMIMOHEHTa.
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AONCKPUMIHAHTHI MOAEJ NMPUHAJTIEXXHOCTI NMPAKTUHHO 3400POBUX
YOJIOBIKIB A0 LUEHTPAJIbBHOIO, 3AXIAHOIO ABO CXIAHOIO
AOMIHICTPATUBHO-TEPUTOPIAJIbHUX PETIOHIB YKPATHM HA OCHOBI
OCOBJIMBOCTEN NMOKA3HUKIB MAJIbLEBOT | LOSOHHOI
OEPMATOIMNIPIKN

Pesiome. B crarti, Ha 0cHOBi 0CO6/IMBOCTENI MOKA3HMKIB NasIbLEBOI | JOTOHHOI AepmMaToridikv, Mobya0BaHi i PpOBEeaEHO aHasli3
10CTOBIPHUX AANCKPUMIHAHTHUX MOLAESEV IPUHAIEXHOCTI MPak TUHHO 340P0BUX YO/I0BIKIB 10 LIEHTPAIbHOIO, 3aXiAHOro abo CXiAHOro
aAMIHICTPAaTUBHO-TEPUTOPIASIBHUX PEriOHIB YKpainn. B 6i/bLLIOCTI BUNEAKIB CYKYHICTL yCiX AEPMATOITIQIHHNX 3MIHHUX MalOTb HE-
3HAYHNV PIBEHb ANCKPUMIHALLIT (HariBULLMK piBEHL BCTaHOB/IEHO MIXK YO/10BIKaMU 3aXiHOO | CXi4HOro perioHis Ykpainm). HavibinsLw
4acTo ANCKPUMIHAHTHUMM SMIHHUMU MK YOJ1I0BIKaMU AaHvX PerioHiB YKpaiHv € TUr BI3epyHKY Ha NauibLsiX JIIBOI KUCTI.

Knto4oBi cnoBa: gepmarorsighika, anmiHiCTPaTUBHO-TEDUTOPIAIbHI PErioHN YKPaiH, ANCKPUMIHAHTHMY aHai3, MPaKkTuyHo 340-
POBI YOJT0BIKU.

BcTtyn

CyvacHuin cknap, HaceneHHs YkpaiHu € pesynbTaTtoMm
ckagHux GaraToBikOBMX NPOLECIB Mirpaujii HapoaiB, eTH-
iHHWUX rpyn, WO NPOXMBANKM Ha ii Ta CyMIDKHUX 3 HElo Tepu-
Topisx. Binbwe Toro, ctaHomM Ha gaHuin Yac (pybix 20 Ta
21 crtoniTb, NoyaTtok 21 CTONITTS) LUel NPoLEeC akTUBHO
NPOOOBXYETLCS B CUITY PiIBHOMaHITHMX MakpodakTopis [13].

Taki BUKITMKN CbOrOAEHHS SIK BiiHW, Pi3Ki 3MiHM COL-
iaNbHO-EKOHOMIYHOrO CTaHy KpaiH (BiAMNOBIOHO PIBHS XWUT-
T HaCeNeHHs | PiBEHb 3/1I04MHHOCTI) BUMaratoTb CTBOPEH-
HS BCE HOBMX METOAIB, L0 AO3BONATb TaK YU iHaKLIe iaeH-
TudikyBaTK PacoBy, ETHIYHY, | HABITb PerioHaNbHy NpPUHa-
JIEXHICTb 0COOU, BUKOPUCTOBYIOYM MPU LbOMY IEMKOA0C-

TYMHWUA, NPOCTUIM Y BUKOPUCTAHHI METOL, LOCNIOXKEHHS, LLLO
6asyBaBcs 6 Ha AOCNIOXKEHHI JTIOACLKOI 03HAKM, WO Mae
OyTK "BigobpaxeHHsM" CTONITHIX NpoueciB 3MiH B €THO-
reHeTuvui. AHTPOMONOriYyHI MapKepn J03BONAIOTL PEKOHCT -
pyloBaTu, BIGHOBUTW NMPOLECU OaBHUHU, OMUHAIOYN TakKi
HEeOOCTOBIPHI 03HAKWM FK NIHIBICTUYHI Ta KYJ/IbTYPHI, WO He
NiaNsaraloTb OUIHLI Y 3B'A3KY 3 Cy4aCHMM PIiBHEM PyXy Ta
ypbaHisauji HaceneHHs. OgHMM 3 TakmMx MapKepiB, 6e3cyM-
HIBHO, Cnif BBaXaTuW LWKIPHUA penbed NIOANHU, BUBYEH-
HSIM IKOr0 3aIMa€ETbCA Taka Hayka sk gepmarornidika [14].
Binbwicte aBTOpPIB [5, 7, 10, 12, 13] CxmnsaTLCS 4O TOrO,
W0 aepMatornidiyHi 03HaKM MOXHa i He0OXiAHO BUKO-
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