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Investigated correlation structure of bone and regenerate fibrinous in rabbits during
treatment with allogeneic mesenchymal bone marrow stem cells to correct reparative
process in the tissue of animals.

Found that the experimental group of animals regeneration of bone in the defect area
occurred much faster and better than animals in the control group. These are the facts:
regenerate a large area compared to animals in the control group; more pronounced
development periosteum compared to animals in the control group; greater intensity of
calcium deposits compared to animals in the control group; no pathological changes
(histiocytic infiltration of fibrous connective tissue, vascular congestion) than animals in
the control group.
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Introduction. Injuries small animals,
especially in cities, is quite common. For
information E.I. Veremey, V.N Lakisov in
dogs it is 52.1% of surgical diseases. Among
the various types of mechanical damage
bone injuries (mainly in parts of the limbs)
occurring in 44.5% of cases. Treatment of
diseases damage the device movement in
animals, because of anatomical features,
presents a problem.

Many authors believe that the stimula-
tion of bone formation remains a neglected
and urgent problems of modern traumatolo-
gy. Therefore, finding new ways to stimulate
the regeneration of bone is a priority for
research [1].

Analysis of recent research and publi-
cations. In practice veterinary experts often
occur with injuries of different etiologies.
Topical goal in the short term, with minimal

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

The use of stem cells in clinical practice
veterinary medicine was made possible by a
phenomenal discovery in biology and bio-
technology related to the ability of stem cells
after introducing them into the body of the
recipient to enter a place of damaged tissues
and restore cell structure. The installed capac-
ity of stem cells differentiated in virtually all
the specialized cells of the body and perform
specific biological functions [3, 7, 8].

Researchers working mainly with embry-
onic stem cells and mezenchymal.
Mesenchymal stem cells are found in the
bone marrow stroma brain is one of the kinds
of adult stem cells of animals. In particular,
they were isolated from skeletal muscle, adi-
pose tissue, lung, fetal liver, cord blood. They
are referred to as multipotent cells that can

Tom 9, Ne1-2, 2017

BIOPECYPCU | NIPUPOJOKOPUCTYBAHHSA

ISSN 2078-9912 | 77



BETEPUHAPISA

differentiate into cells of connective tissue,
including bone, fat, cartilage and muscle tis-
sue, so they are optimal for cell-regenerative
treatment of damaged tissue above [2].

The best source of multipotent stem cells
is bone marrow of animals. First of all, this is
due to the availability of methods of obtain-
ing the cells, its low invasiveness to the body
sufficient opportunity and time to get the
desired cellular material [3].

Since bone healing occurs with defect con-
nective tissue replacement, our task is - multi-
potent stem cell transplantation, which will
continue to own differentiated bone [4,6,9].

The purpose of research — of clinical and
experimental study of reparative osteogenesis
acceleration in the healing process after bone
defect during treatment with allogeneic mes-
enchymal bone marrow stem cells.

Materials and methods. Animal experi-
ments were performed according to the
requirements of the “General ethics of ani-
mal experimentation,” approved by the
National Congress on Bioethics (20,09 /04
g., Kyiv, Ukraine) and consistent with the
provisions “of the European Convention for
the protection of vertebrate animals used for
experimental and other scientific purposes
“(Strasbourg, 1986)

In experiments using female rabbits aged
6 months with an average weight of 2.5 kg.
Animals were divided into two groups of 3
animals each: first - control; second - research.

All manipulations with animals per-
formed under general anesthesia. The
defect in the region of the distal femur
metaphysis animals trepanation formed by a
metal cutter, which had a diameter of 3.5
mm and a retainer for limiting the depth of
the hole is 1.5 mm. (Fig .1.).

The operation was conducted in compli-
ance with all the rules of aseptic and antisep-
tic. Cutting of the skin and the muscles in
the area between the m. rectus feoris and m.
vactus lateralis. The size of surgical access
was 3 cm .
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Animals of the first group (control) after
injury periosteum and bone tissue wound sewn
without making cells. The animals of the exper-
imental group in the area of the bone defect
was injected allogeneic mesenchymal bone
marrow stem cells in an amount of 5 x 106 to
hemostatic sponge “Helaspon” Manufacturer:
Shoven ankerfarm GmbH, Germany, which isa
biodegradable matrix (Fig. 2,3.).

Getting a bone marrow separation from his
cell with high proliferative activity and cultur-
ing mesenchymal stem cells was performed
according to the described methods [1].

Macroscopic and microscopic changes
in the tissue of experimental animals studied
30 days after application of mechanical inju-
ry. After 30 days of experimental studies after
injury, the animals in each group performed
euthanasia of animals and femur fragments
were taken for histological examination.

Pieces of tissue for histological examination
of the removed fragment excised femurs without
crushing. Conducted formalin fixation, decalci-
fication 5% nitric acid, fill in tseloyidyn; receiving
sections 10 microns thick, staining was per-
formed with hematoxylin-eosin and hematoxy-
lin-pikrofuksynom by Van ghisoni. Histological
and histomorphometrical study was performed
on microscope Olympus CX31 and MBS2.
Measurement of the total area and volume of
regenerate bone in it conducted with the use of
ocular inserts squaresitchatoyi 196 section
(14h14), mainly in series-adjacent fields of view.

Fig .1. Defect bone in the area of transition
from the diaphysis to epiphysis
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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 3. Suturing wounds

Results and discussion. Bone regener-
ate in both groups was compared character-
istic histological picture, but some observed
heterogeneity of structure. Specific quality
features in the control and experimental
groups or individual animals has been estab-
lished, that the structure of bone and fibrous
regenerate has one type.

In the control group of animals in the
area regenerate damaged reveal that the
morphological features reminiscent of
spongy bone tissue. Osteon there were loose-
ly arranged, in cross sections were round or
irregular ellipse-shape (Fig. 4).

Calcium bone in the regenerate tissue in
small quantities. Periosteum was the relative-
ly thin layer of dense connective tissue fibers,
the outer fibers were loosened in some plac-

2
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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

es, in some areas periosteum was absent
defect in these areas was closed growths
loose connective tissue (Fig. 5, 6).

In preparations obtained from control
animals number 2 layer regenerate relatively
thin, no periosteum (Fig. 7,8).

In preparations obtained from control
animals Ne3, regenerate the structure was a
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, which had a structure similar to that of
the control group animals. Plot regenerate
was built mainly of cancellous bone, which
forms the network structure of small trabec-
ular bone, which showed a large number of
osteoblasts and osteocytes (Fig. 9, 10).

Area of restored bone is much greater for
such animals in the control group. This area was,
in fact, fully formed callus. Osteon and Haversian
canal in structure differed from that of the con-
trol group animals. In the area of regeneration
showed a large amount of dense fibrous connec-
tive tissue, which formed a substantial thickness
of layers between the elements of bone tissue.
Bunches of connective tissue fibers are randomly
directed, thick, sealed (Fig. 11).
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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

§ A AR

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

In the connective tissue showed a
large number of fibroblasts and fibrotsy-
tis. Periosteum was a thick layer of dense
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 Ne2. Overall struc-
ture of regenerated land defect in tissue
samples taken from the animals of exper-
imental group, fully consistent with the
normal structure of cancellous bone.

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

Fig. 8. Bone animals in the control group.
Tinned layer regenerate (arrow); no
periosteum. Painting with hematoxylin and
eosin Karatsu x 40

Conclusion and prospects for further
research: the experimental group of ani-
mals regeneration of bone in the defect
area occurred much faster and better
than animals in the control group. This is
evidenced by the following facts: regen-
erate a larger area compared to animals
in the control group; more pronounced
growth periosteum compared to animals
in the control group; most calcium depos-
its intensity compared to animals in the
control group; no pathological changes
(histiocytic infiltration of fibrous connec-
tive tissue, vascular congestion) than ani-
mals in the control group.

Thus, the results of the studies indicate
that mesenchymal stem cells are adminis-
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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. 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

tered in an amount of 5 x 106 to hemostatic
sponge «Helaspon» Manufacturer: Shoven
ankerfarm GmbH, Germany, which is a bio-
degradable matrix in place of the defect
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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
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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.

bone optimize the processes of reparative
osteogenesis can therefore be used to accel-
eration of reparative osteogenesis during
bone healing.
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Managment.— 2017. = 9, Nel-2. — P.76-82.

Aocaidaceno  cnigsionowenns cmpyxmypu
KICMK0B0-Pibpun03n020 pezenepamy y xpoaie Ha
POHL exCnepUMEHManbHO20 3aCMOCYEAHH AN02CH-
HUX MEBCHXIMANBHUX CMOBOYDOBUX KATMUN KicH-
K06020 MO3KY 3 Memo10 Kopexyii penapamusrozo
npoyecy y Kicmxosith mKaHuni meapum.

Bemanosaeno, wo y meapun docaionoi epynu
pecenepayia Kicmxosoi mxanunu 8 0irsHYi dedex-
my 6106Y8ANACA 3HAUNO WBUOULE T NOBHIULE, AHIIIC 6
meapun Konmpoavnoi epynu. IIpo e ceiduamnv
MaKi axmu: Giavua niowa peeernepamy nopiHs-
HO 3 MBAPUHAMU KOHMPOALHOTL 2pynu; biavit upa-
AHCEHULL POIBUMOK NEPLOCMY NOPIBHANO 3 MEAPUNA-
MU KOHMPOALHOL epynu; Oiabuua iHMeHCUBHICTID
810KAA0EHD CONEll KAABYIN NOPIBHANO 3 MBAPUNA-
MU KOHMPOALHOT 2pynu; 8I0CYyMHICIL NAMOA0LIY-
HUX 3MIN (2lemioyumapua in@dirempayisa 6010x-
HUCMOL CROAYUHOT MKAHUNYU, 2inepemiss cYOuH)
NOPIBHANO 3 MEAPUHAMU KOHMPOLLHOL 2PYNU.

Kuouosi crosa: mesenximaroni cmos0yposi
KATMUHU, KICMKO8UT peeenepam

H. A. Mamox, M. A. Kyauda, A. K. Ceporoxoe,
A. B. Boeocrasey. Bausinue MeseHxXumanssiolx cmeo-
N0BBIX KACMOK A Penapamusnsiti 0cmeo2enes Yy
acusommvix //buopecypcvl u npupodonorvsosarue.
—-2017. - 9, Nel-2. - C.76-82.

Hccnedosano coommowenue cmpyxmypol xocm-
HO-PUBPUHO3HO20 pecenepama y Kpoauxos na gome
IKCNEPUMEHMANDHOZ0  NPUMEHEHUS  ANN02EHHBLX
MEIEHXUMANDHBLX  CMBOAOBBLX  KACMOK KOCMHO20
MO32a ¢ YeAvlo Koppexyuu penapamuesrozo npoyecca
8 KOCMHOU MKAHU HCUBOMHBLX.

Yemanosneno, wmo y AcuBOMHBIX KOHMPOALHO
epynnvl, peeenepauus Kocmnou mxanu 6 oonacmu
Oegpexma npoucxodura namrozo Gvicmpee, Hesicesu y
HCUBOMIBIX KOUMPOILHOT epynnot. OO smom ceude-
MEALCMBYIOM. CALOYIOUUE PaKmbL: OOABULAS NAOULAOD
pezerepama, ¢ chasrenuu ¢ HUSOMHBIMU KOHMPOLL-
HOU epynnst; Goaee 8vypasicerioe pazsumue nepuocma,
6 ChasHenUU € HCUBOMMHDBIMU KOHMPOLHOU 2Pynnvl;
0OADULAA UHMEHCUBHOCT OMAONHCEHUT, COACU KA
YUA, 6 CPABHEMUU C HCUBOMHBIMU KOHMPOABHOU
2pynnvL; OMCYMCMEUE NOMOAOZUMECKUX USMEHEHULL
(eucmouumapnas unGuasmpayua 040KHUCMOU coe-
OQUHUMEHOUL MKAHU, eunepemus cocydos) 6 cpase-
HUU € HCUBOMHBIMU KOHMPOILHOU 2PYNNbL.

Kmuouesvie crosa: mesenxumansivie cmeorogvle
KACMKU, KOCHbIU peecenepam
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