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Introduction. Injuries small animals,
especially in cities, is quite common. For
information E.I. Veremey, V.N Lakisov in
dogsitis52.1%ofsurgicaldiseases.Among
the various types of mechanical damage
boneinjuries(mainlyinpartsofthelimbs)
occurring in 44.5% of cases. Treatment of
diseases damage the device movement in
animals, because of anatomical features,
presentsaproblem.

Many authors believe that the stimula-
tionofboneformationremainsaneglected
andurgentproblemsofmoderntraumatolo-
gy.Therefore,findingnewwaystostimulate
the regeneration of bone is a priority for
research[1].

Analysis of recent research and publi-
cations. Inpracticeveterinaryexpertsoften
occur with injuries of different etiologies.
Topicalgoalintheshortterm,withminimal

cost and impact on the body, reconstruct
damagedtissue[5].

The use of stem cells in clinical practice
veterinary medicine was made possible by a
phenomenal discovery in biology and bio-
technologyrelatedtotheabilityofstemcells
after introducing theminto thebodyof the
recipienttoenteraplaceofdamagedtissues
andrestorecellstructure.Theinstalledcapac-
ityofstemcellsdifferentiatedinvirtuallyall
thespecializedcellsofthebodyandperform
specificbiologicalfunctions[3,7,8].

Researchers working mainly with embry-
onic stem cells and mezenchymal.
Mesenchymal stem cells are found in the
bonemarrowstromabrainisoneofthekinds
of adult stem cells of animals. In particular,
theywere isolatedfromskeletalmuscle,adi-
posetissue,lung,fetalliver,cordblood.They
are referred to as multipotent cells that can
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Animals of the first group (control) after
injuryperiosteumandbonetissuewoundsewn
withoutmakingcells.Theanimalsoftheexper-
imentalgroup in theareaof thebonedefect
was injected allogeneic mesenchymal bone
marrowstemcellsinanamountof5x106to
hemostaticsponge“Helaspon”Manufacturer:
ShovenankerfarmGmbH,Germany,whichisa
biodegradablematrix(Fig.2,3.).

Gettingabonemarrowseparationfromhis
cellwithhighproliferativeactivityandcultur-
ing mesenchymal stem cells was performed
accordingtothedescribedmethods[1].

 Macroscopic and microscopic changes
inthetissueofexperimentalanimalsstudied
30daysafterapplicationofmechanicalinju-
ry.After30daysofexperimentalstudiesafter
injury,theanimalsineachgroupperformed
euthanasiaofanimalsandfemurfragments
weretakenforhistologicalexamination.

Piecesoftissueforhistologicalexamination
oftheremovedfragmentexcisedfemurswithout
crushing.Conductedformalinfixation,decalci-
fication5%nitricacid,fillintseloyidyn;receiving
sections 10 microns thick, staining was per-
formed with hematoxylin-eosin and hematoxy-
lin-pikrofuksynom by Van ghisoni. Histological
andhistomorphometricalstudywasperformed
on microscope Olympus CX31 and MBS-2.
Measurement of the total area and volume of
regenerateboneinitconductedwiththeuseof
ocular inserts square-sitchatoyi 196 section
(14h14),mainlyinseries-adjacentfieldsofview.

differentiate into cells of connective tissue,
includingbone,fat,cartilageandmuscletis-
sue,sotheyareoptimalforcell-regenerative
treatmentofdamagedtissueabove[2].

Thebestsourceofmultipotentstemcells
isbonemarrowofanimals.Firstofall,thisis
duetotheavailabilityofmethodsofobtain-
ingthecells,itslowinvasivenesstothebody
sufficient opportunity and time to get the
desiredcellularmaterial[3].

Sincebonehealingoccurswithdefectcon-
nectivetissuereplacement,ourtaskis-multi-
potent stem cell transplantation, which will
continuetoowndifferentiatedbone[4,6,9].

The purpose of research –ofclinicaland
experimentalstudyofreparativeosteogenesis
accelerationinthehealingprocessafterbone
defectduringtreatmentwithallogeneicmes-
enchymalbonemarrowstemcells.

Materials and methods. Animalexperi-
ments were performed according to the
requirements of the “General ethics of ani-
mal experimentation,” approved by the
NationalCongressonBioethics(20/09/04
g., Kyiv, Ukraine) and consistent with the
provisions“oftheEuropeanConventionfor
theprotectionofvertebrateanimalsusedfor
experimental and other scientific purposes
“(Strasbourg,1986)

Inexperimentsusingfemalerabbitsaged
6monthswithanaverageweightof2.5kg.
Animals were divided into two groups of 3
animalseach:first-control;second-research.

All manipulations with animals per-
formed under general anesthesia. The
defect in the region of the distal femur
metaphysisanimalstrepanationformedbya
metal cutter, which had a diameter of 3.5
mmandaretainerforlimitingthedepthof
theholeis1.5mm.(Fig.1.).

Theoperationwasconductedincompli-
ancewithalltherulesofasepticandantisep-
tic. Cutting of the skin and the muscles in
theareabetweenthem.rectusfeorisandm.
vactus lateralis. The size of surgical access
was3cm.

Fig .1. Defect bone in the area of transition 
from the diaphysis to epiphysis
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es, in some areas periosteum was absent
defect in these areas was closed growths
looseconnectivetissue(Fig.5,6).

In preparations obtained from control
animalsnumber2layerregeneraterelatively
thin,noperiosteum(Fig.7,8).

In preparations obtained from control
animals№3,regeneratethestructurewasa
uniform arrangement of compact and
spongy bone with fibrous layers of dense
connective tissue. Histiocytic infiltration of
fibrous dense connective tissue was absent,
the blood vessels were filled with blood
(hyperemic). In animals, the experimental
group showed damage in the area regener-
ate,whichhadastructuresimilartothatof
the control group animals. Plot regenerate
was built mainly of cancellous bone, which
formsthenetworkstructureofsmalltrabec-
ularbone,whichshowedalargenumberof
osteoblastsandosteocytes(Fig.9,10).

Area of restored bone is much greater for
suchanimalsinthecontrolgroup.Thisareawas,
infact,fullyformedcallus.OsteonandHaversian
canalinstructuredifferedfromthatofthecon-
trolgroupanimals.Intheareaof regeneration
showedalargeamountofdensefibrousconnec-
tivetissue,whichformedasubstantialthickness
of layers between the elements of bone tissue.
Bunchesofconnectivetissuefibersarerandomly
directed,thick,sealed(Fig.11).

Results and discussion. Bone regener-
ateinbothgroupswascomparedcharacter-
istichistologicalpicture,butsomeobserved
heterogeneity of structure. Specific quality
features in the control and experimental
groupsorindividualanimalshasbeenestab-
lished,thatthestructureofboneandfibrous
regeneratehasonetype.

In the control group of animals in the
area regenerate damaged reveal that the
morphological features reminiscent of
spongybonetissue.Osteontherewereloose-
lyarranged,incrosssectionswereroundor
irregularellipse-shape(Fig.4).

Calciumboneintheregeneratetissuein
smallquantities.Periosteumwastherelative-
lythinlayerofdenseconnectivetissuefibers,
theouterfiberswereloosenedinsomeplac-

Fig 3. Suturing wounds

Fig. 2. Introduction to the bone defect site 
allogeneic mesenchymal bone marrow stem 
cells in an amount of 5 x 106 to hemostatic 
sponge «Helaspon» Manufacturer: Shoven 
ankerfarm GmbH, Germany, which is 
biodegradable matrix.

Fig. 4. Bone animals in the control group:  
1 - periosteum (periosteum); 2 - spongy bone 
substance (spongiosis); 3 - compact bone 
substance; 4 - marrow. Painting with 
hematoxylin and eosin Karatsu x 40
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Conclusion and prospects for further
research: theexperimentalgroupofani-
mals regeneration of bone in the defect
area occurred much faster and better
thananimalsinthecontrolgroup.Thisis
evidenced by the following facts:  regen-
erate a larger area compared to animals
in the control group; more pronounced
growthperiosteumcompared toanimals
inthecontrolgroup;mostcalciumdepos-
its intensity compared to animals in the
control group; no pathological changes
(histiocyticinfiltrationoffibrousconnec-
tivetissue,vascularcongestion)thanani-
malsinthecontrolgroup.

Thus,theresultsofthestudiesindicate
that mesenchymal stem cells are adminis-

In the connective tissue showed a
large number of fibroblasts and fibrotsy-
tis.Periosteumwasathicklayerofdense
connective tissue fibers, fibers which
adhere to one another. In formed bone
observed a large amount of calcium
deposits(Fig.12).

Most clearly expressed a similar pic-
ture on the preparations obtained from
animal experiments №2. Overall struc-
tureof regenerated landdefect in tissue
samplestakenfromtheanimalsofexper-
imental group, fully consistent with the
normal structure of cancellous bone.

Fig. 5. Bone animals in the control group: 1 - 
potonshene periosteum; 2 - compact bone 
substance; 3 - proliferation of fibrous 
connective tissue; 4 - closing the defect fibrous 
connective tissue. Van Gieson’s stain, x 40

Fig. 7. Bone animals in the control group. 
Tinned layer regenerate (arrow); no 
periosteum. Van Gieson’s stain, x 40

Fig. 6. Bone animals in the control group. 1 - 
osteon; 2 - compact bone substance; 3 - 
proliferation of fibrous connective tissue; 4 - 
closing the defect fibrous connective tissue; 5 
- histiocytic infiltration of fibrous connective 
tissue. Painting with hematoxylin and eosin 
Karatsu x 40 

Fig. 8. Bone animals in the control group. 
Tinned layer regenerate (arrow); no 
periosteum. Painting with hematoxylin and 
eosin Karatsu x 40 
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bone optimize the processes of reparative
osteogenesiscanthereforebeusedtoaccel-
eration of reparative osteogenesis during
bonehealing.

teredinanamountof5x106tohemostatic
sponge «Helaspon» Manufacturer: Shoven
ankerfarmGmbH,Germany,whichisabio-
degradable matrix in place of the defect

Fig. 12. Bone animal research group. 1 - 
bundles of connective tissue fibers composed 
of bone regenerate; 2 - massive deposits of 
calcium in bone tissue. Painting with 
hematoxylin and eosin Karatsu, x 100.

Fig. 9. Bone animals of experimental group 1 - 
a well-developed layer of bone regenerate; 2 
- periosteum; 3 - compact bone substance. 
Van Gieson’s stain, x 40

Fig. 11. Bone animal research group. 1 - 
bundles of connective tissue fibers composed 
of bone regenerate; 2 - periosteum; 3 - 
compact bone substance. Painting with 
hematoxylin and eosin Karatsu x 40

Fig. 10. Bone animals of experimental group 1 - a 
well-developed layer of bone regenerate; 2 - 
periosteum; 3 - compact bone substance. Painting 
with hematoxylin and eosin Karatsu x 40
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Н. А. Малюк, М. А. Кулида, Я. К. Сердюков, 
А. В. Богославец. Влияние мезенхимальных ство-
ловых клеток на репаративный остеогенез у 
животных //Биоресурсы и природопользование. 
– 2017. – 9, №1–2. – С.76–82.

Исследовано соотношение структуры кост-
но-фибринозного регенерата у кроликов на фоне 
экспериментального применения аллогенных 
мезенхимальных стволовых клеток костного 
мозга с целью коррекции репаративного процесса 
в костной ткани животных.  

Установлено, что у животных контрольной 
группы, регенерация костной ткани в области 
дефекта происходила намного быстрее, нежели у 
животных контрольной группы. Об этом свиде-
тельствуют следующие факты: большая площадь 
регенерата, в сравнении с животными контроль-
ной группы; более выраженное развитие периоста, 
в сравнении с животными контрольной группы; 
большая интенсивность отложений солей каль-
ция,  в сравнении с животными контрольной 
группы; отсутствие потологических изменений 
(гистоцитарная инфильтрация волокнистой сое-
динительной ткани, гиперемия сосудов) в сравне-
нии с животными контрольной группы.

Ключевые слова: мезенхимальные стволовые 
клетки, костный регенерат 
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М. О. Малюк, М. А. Куліда, Я. К. Сердюков, 
А. В. Богославець. Вплив мезенхіальних стовбу-
рових клітин на репаративний остеогенез у 
тварин// Biological Resources and Nature 
Managment.– 2017. – 9, №1–2. – P.76–82.

Досліджено співвідношення структури 
кістково-фібринозного регенерату у кролів на 
фоні експериментального застосування алоген-
них мезенхімальних стовбурових клітин кіст-
кового мозку з метою корекції репаративного 
процесу у кістковій тканині тварин. 

Встановлено, що у тварин дослідної групи 
регенерація кісткової тканини в ділянці дефек-
ту відбувалася значно швидше і повніше, аніж в 
тварин контрольної групи. Про це свідчать 
такі факти: більша площа регенерату порівня-
но з тваринами контрольної групи; більш вира-
жений розвиток періосту порівняно з тварина-
ми контрольної групи; більша інтенсивність 
відкладень солей кальцію порівняно з тварина-
ми контрольної групи; відсутність патологіч-
них змін (гістіоцитарна інфільтрація волок-
нистої сполучної тканини, гіперемія судин) 
порівняно з тваринами контрольної групи.

Ключові слова: мезенхімальні стовбурові 
клітини, кістковий регенерат
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