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Relevance. It is believed that when scaffolds fill in bone defects after removal of jaw cysts or revision of inflammatory foci, a new
bone grows from the periphery to the center, replacing the graft and at the same time changing its properties. Delivery of all materials
necessary to start the reparative process begins with the contact area of the bone bed and scaffold. The properties of the material for
making the scaffold and its hydrophilicity determine its ability to incorporate chemical and cellular material from surrounding tissues.

Scaffold properties can be programmed. The properties of the fluid conductor from the wall of the bone defect to the implanted
material are also important. The use of autologous blood components for this role becomes attractive.

Objective: to study the composition of autologous blood components prepared using simplified technology, and their interaction
with scaffolds of the original design in the treatment of patients with destructive periodontitis and jaw cysts.

Materials and methods. Microscopic examination of the components of autologous blood and their ability to penetrate into the
scaftold during surgical preparation.

Results. Microscopic examination of autologous blood after centrifugation showed a platelet count in plasma similar to the norm,
increased in the liquid from the gel, as well as their presence in the gel itself and in the gel membrane. A small increase in the number of
leukocytes compared to the norm is determined in the liquid obtained from the gel. In the remaining blood components, the number of
leukocytes in our micropreparations is not determined. The proposed original scaffold with initial cell sizes of 10 pm during immersion
in the liquid components of autologous blood showed great absorption potential against the background of the possibility of increasing
its porosity.

Conclusions. The proposed simple technique for obtaining the components of autologous blood allows you to create such an
environment on the border of the «bone bed-scaffold», where platelets, white blood cells and biochemical blood components are
concentrated in the required quantity. On the other hand, the proposed original design of the scaffold allows, in the process of filling
it with a mixture of the liquid components of autologous blood, an increase in cell sizes, which leads to an increase in the absorption
volume and contact area. Both of these circumstances make it possible to achieve the necessary incorporation of biological material

already before scaffold is introduced into bone defects.

Key words: reparative bone regeneration, scaffold, blood components.

Relevance. One of the most important problems
of modern reconstructive surgery of the maxillofacial
region is the restoration of bone tissue. At the same
time, preference is given to one-stage, highly effective,
low-cost, safe methods, allowing to achieve the fastest
anatomical and functional and social rehabilitation [10].

Reparative bone tissue regeneration is an incredibly
complex and multi-component process. The role of
surgery in this case is to create the most favorable
conditions for the body to implement its regenerative
program at each stage. The reparative regeneration of
each type of tissue has unique features, but it always
starts from the following processes: destruction of
damaged cells and structures, including introduced ones,
and proliferation of viable cells in the area of the defect.

If at the first stage blood and lymph leak from
damaged vessels, then a fibrin-blood clot becomes
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a naturally necessary substrate for proliferation and
differentiation of cellular material with the subsequent
formation of new bone tissue. The shape and localization
of the bone regenerate corresponds to the shape and
localization of the fibrin-blood clot. During the first 12
to 24 hours, blood flows from damaged vessels and the
bone defect is filled with blood.

After a while, a blood clot forms, which consists
mainly of platelets and fibrin fibers, which form a kind
of network. Subsequently, this network is a biological
matrix for the migration and proliferation of osteogenic
cells. During the first hour after the formation of a blood
clot, its retraction sets in, the clot contracts. Platelet
compression occurs. They are activated and burst.
Platelet activation is their degranulation. A-granules
carrying growth factors are released from the protoplasm
of platelets.
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Vascular-platelethemostasis, capable of independently
stopping bleeding from microcirculatory vessels with
low blood pressure and including the following main
successive phenomena: reflex spasm of the vessel,
platelet adhesion to exposed collagen of the vascular
wall, their aggregation (gluing). Platelet aggregation is
accompanied by the destruction of their membranes and
the release of new factors that continue the process of
thrombosis and trigger the mechanisms of inflammation
and proliferation.

Next, there is a migration and proliferation of
mesenchymal cells into the fibrin matrix from the side
of intact tissues with the formation of blood vessels
and the differentiation of cells in the direction of bone
dipheron. Cell adhesion occurs on fibrin jumpers with
a longitudinal orientation parallel to fibrin fibers. With
hypoxia (with a limited number of capillaries), anaerobic
glycolytic metabolism prevails, which is characteristic
for connective tissue with a low decay energy. Finally,
with euxia (i.e., good capillary supply), oxybiosis, which
provides bone formation, dominates.

After a while, a blood clot forms, which consists
mainly of platelets and fibrin fibers, which form a kind of
network. Subsequently, this network is a biological matrix
for the migration and proliferation of osteogenic cells.
During the first hour after the formation of a blood clot, its
retraction sets in, the clot contracts. Platelet compression
occurs. They are activated and burst. Platelet activation is
their degranulation. A-granules carrying growth factors are
released from the protoplasm of platelets.

Vascular-platelethemostasis, capable of independently
stopping bleeding from microcirculatory vessels with
low blood pressure and including the following main
successive phenomena: reflex spasm of the vessel,
platelet adhesion to exposed collagen of the vascular
wall, their aggregation (gluing). Platelet aggregation is
accompanied by the destruction of their membranes and
the release of new factors that continue the process of
thrombosis and trigger the mechanisms of inflammation
and proliferation.

Next, there is a migration and proliferation of
mesenchymal cells into the fibrin matrix from the side
of intact tissues with the formation of blood vessels
and the differentiation of cells in the direction of bone
dipheron. Cell adhesion occurs on fibrin jumpers with
a longitudinal orientation parallel to fibrin fibers. With
hypoxia (with a limited number of capillaries), anaerobic
glycolytic metabolism prevails, which is characteristic
for connective tissue with a low decay energy. Finally,
with euxia (i.e., good capillary supply), oxybiosis, which
provides bone formation, dominates.

Platelet products are of great interest in tissue
engineering. This is due to the high content of a
complex of biologically active substances in them
that can cause a number of cellular processes, as well
as with pro-angiogenic potential. Materials based on
blood components have high biological activity, which
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ultimately determines the regenerative potential of
scaffolds when implanted into damaged tissues.

Thus, blood components, in particular blood plasma,
platelet-rich blood plasma, individual proteins, platelets,
platelet lysate, and growth factors are promising
and sought-after materials in tissue engineering
[3,11,13,14,15,16].

There are proteins in the blood plasma that can
form nanofibrous polymers and have active centers of
interaction with the integrins of the cells, which remain
available after polymerization. Blood plasma and
platelet-rich plasma contain many nutrients and growth
factors, the presence of which can determine the normal
functioning of cells in the structure of the scaffold. The
use of blood plasma, rather than pure fibrinogen, as
a material for fibrin scaffolds, to a certain extent, can
improve its mechanical properties due to its natural
components.

When using platelet-rich plasma, it must be taken
into account that all cell elements are degranulated
within the first 3-5 days, and the natural initial activity
of the cells runs out within 10 days. Not only platelet-
rich plasma can be prepared from autologous blood and
used as a valuable additions to bone materials, but also
to prepare gels of various densities and membranes. Gels
and membranes can give additional properties to both
the bone materials used in this area and to stabilize the
initially loose plastic material. They can also serve as a
rapidly resorbable biological barrier.

True, membranes themselves, made of platelet-rich
plasma, do not represent a barrier that can withstand
the germination of the epithelium, but can be used as
insulating membranes.

PRF represents a new step in the therapeutic concept
of platelet gel [7]. Unlike other platelet concentrates,
the manufacture of this material does not require any
gelling agent, which gives it superiority over PRP. In
PRF, platelets and released cytokines accumulate. The
harmony between cytokines and their supporting fibrin
matrix is much more unique than any other constant.

Fibrin gel can be used to accelerate wound healing,
bone tissue regeneration, graft stabilization, wound
sealing and effective hemostasis. Since the fibrin matrix
is better organized, it is able to more efficiently direct
stem cell migration [8, 9].

During the production of PRF, in addition to platelets,
other cellular elements, such as white blood cells, are
activated. White blood cells have a great influence on the
biological nature and properties of platelet concentrates,
not only because of their immune and antibacterial
potential, but also because these cells play a decisive
role in wound healing [10]. They are capable of releasing
three pro-inflammatory cytokines (IL-1B, IL-6, and
TNFa), an anti-inflammatory cytokine (IL-4), and an
angiogenesis promoter (VEGF), and therefore perform
important functions such as anti-infective effect, immune
regulation and the ability to secrete cytokines.

41



Chumachenko O.V., Topchii D.V., Gromowy Y.S., Plyatsko S.V.

The presence of leukocytes in moderation in platelet
concentrates are important participants in the healing
process. PRF is also able to regulate inflammation and
stimulate the immune process, since the fibrin network
stimulates the migration of neutrophils, modulates
phagocytosis and promotes enzymatic degradation of
immune cells. An important role in the mechanism of
bone tissue regeneration belongs to monocytes and
lymphocytes, the change in the number, ratio and
functional state of which leads to a change in systemic
and local inducers and modulators of bone formation,
including the production of interleukins.

In the mechanism of bone resorption, macrophage
activation is of great importance with increased
production of IL # 1 and TNF, which activate osteoclasts
and initiate an inflammatory reaction, resulting in
bone destruction. This suggests that the resorption and
regeneration of bone tissue have similar mechanisms of
immune regulation [1].

The vast majority of autologous blood preparation
methods described today (enriched plasma, platelet
concentrates, fibrin gels, etc.) reflect the development
and marketing of many commercial procedures that are
designed to concentrate platelets and suspend them in
plasma or fibrin structures of different densities. All these
methods are generally grouped under the general term
«platelet-rich plasma.»

All procedures for preparing preparations from
autologous blood involve the collection of various
volumes of venous blood, the use of various centrifugation
techniques, the addition of different reagents and
fragmentation of the finished product with its mechanical
or other processing. The exact composition of the final
material and, therefore, its potential effectiveness, can
vary widely. For example, some PRP products contain
white blood cells, while others do not. In some methods,
exogenous thrombin or calcium chloride is added to
activate platelets or to initiate a coagulation cascade.
Finally, differences in the initial volume of whole blood
used, as well as in the efficiency of platelet recovery, vary
markedly among PRP methods, which leads to a significant
(3-27 times) increase in the concentration and availability of
growth factors. All PRP products are not the same and their
application does not have universal indications. The success
or failure of each specific PRP product or product associated
with PRP is associated with specific local situations. Most
authors consider it necessary to obtain a large concentration
of platelets in a small plasma volume [4, 5, 6, 10, 12, 16].
We doubt this view.

Purpose of the study. The aim of our study was to
study the composition of the components of autologous
blood after centrifugation (plasma, liquid from the gel,
gel and the membrane from the gel) and the possibility
of their use in scaffold technology in the restoration of
bone tissue after removal of benign neoplasms of the jaw.
Attention was focused on the determination of platelets
and leukocytes - the main cellular participants in the
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initial stage of reparative osteogenesis. The main criteria
in this case were: technological simplicity of preparing
blood components, non-use of chemical reagents, low
cost of the procedure and the possibility of quickly filling
scaffolds and the recipient bed with the components of
the autoblood.

MATERIALS AND METHODS

1.  We used the original material for scaffold,
consisting of calcium phosphates (from tricalcium
phosphates in pure form to hydroxyappatite in pure form)
of biological and synthetic origin and their mixtures in
different molar compositions, as well as solid solutions
of tricalcium phosphate-hydroxyappatite. Scaffolds are
made using the high-temperature (T ~ 2300 K) photon
and laser-stimulated nanocomposite crystallization
process from the stoichiometric composition of calcium
phosphates to a predetermined one.

In a crystalline nanocomposite solid solution
of tricalcium phosphate-hydroxyappatite ~with a
microporous structure was about 10 pum, while contacting
with the liquid, component resorption with different
kinetics can occur, which is accompanied by the growth
of micropores to 20-30 or more microns. This leads to
an increase in the contact area of the nanocomposite
with the liquid, as a result of which the concentration of
resorbed elements in the liquid (in our case, in the blood
plasma, where 3.5 um platelets and lymphocytes from
4.5-6 um to 20 um were), can also increase.

2. Blood sampling was carried out from the ulnar vein
in a volume of 10 ml and without any additives it was
centrifuged for 12 minutes at 3000 rpm. The components
for microscopic examination were separated into plasma,
liquid from the gel by mechanical compression, an
impression of the gel on a glass slide and a membrane.

3. Microscopic evaluation of blood components was
carried out on a Konus Biorex 3 40-1000 microscope.
The materials were applied to a glass slide, fixed with a
Main-Grunwald solution and stained with a Romanovsky
solution.

4. Platelet counts in the resulting fluids were
performed on an Advia 60 analyzer, Siemens Healthcare
Diagnostics Inc. USA The number of leukocytes
was assessed as “not detected”, “insignificant” and
“sufficient”, while focusing on the normal blood picture.

RESULTS AND DISCUSSION

The count of platelets in the plasma when counting on
the analyzer was from 197 - 109, and in the liquid after
isolation from the gel it was up to 458 - 109 ul (which is
more than the physiological norm), while about 50 - 109
pl of erythrocytes remained in the erythrocyte mass.

During microscopic examination of blood plasma
(the first series of glasses) after centrifugation (Fig. 1,
2), platelets occupied the entire viewing field with single
copies or small groups. Attempts to detect white blood
cells were practically unsuccessful.
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Fig. 1, 2. 100x. A significant number of platelets, other
cellular material was not detected

Under microscopy of the second series of glasses
(liquid from the gel), the platelet count was significantly
larger (Fig. 3) and they were located mainly in groups
of different sizes. In the same series, a sufficient number
of different forms of white blood cells were revealed
(Fig. 4, 5)

Fig. 3.100x. Singl and platelet groups in liquid from the gel

Fig. 4.100x. A sufficiently large number of white blood
cellsin liquid from the gel.
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Fig. 5. 1000x. Several white blood cells from previous
photo

Microscopic examination of a glass smeared with a
thin layer of gel (Fig. 6, 7), it was possible to determine
the longitudinally located fibrils of the gel and single and
platelets going in this direction and collected in small
groups; practically no leukocytes were found in the
preparations.

Fig. 6, 7. 100x. Parallel-directed fibrils (resembling carpal
smears) are clearly defined, and single or small platelet
groups following in their direction are not detected; no

cellular material was detected

Microscopy of the fourth series of glasses — gel
membranes obtained by finger compression to obtain a
dense translucent plate — showed their inhomogeneous
density and degree of saturation with stop solution and
dye. Nevertheless, single and platelet-forming groups
were randomly located in them. No other cellular material
was detected (Fig. 8, 9).
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Fig. 8, 9. 100x. Against the background of a translucent
membrane preparation, randomly dispersed platelets are
determined. There is no other cellular material

Thus, the dynamics of the number of cellular
components of the blood after centrifugation and separation
into individual components (Fig. 10) has led to the fact
that platelets are present in all four series of drugs, but
their greatest number (above the physiological norm)
is concentrated in the liquid from the gel. As for the
leukocyte material, its obvious increase (compared with the
physiological norm) is observed in the liquid from the gel.
Attempts to detect any forms of white blood cells in plasma,
gel typos, and gel membranes were unsuccessful.

600
500
200
norm 200-300 ¢
thousand 0
100
. Leukocytes 1-plasma
2-gel fluid
3-gel imprint
. Bemmbcytes a-membrane

The assessment of the possibility of saturating
scaffolds with blood components took about 15-20
minutes (this was the time provided for by the protocols
of most of our surgical interventions). In this study, 2
types of scaffolds of the original preparation were used:
denser with extremely small cells and scaffolds with a
microporous structure of about 10 um (Fig. 11, 12, 13).

Fig. 11. Plasma (1) and gel (2) after centrifugation

Fig. 12. Small cell scaffold (1) and large cell scaffold (2) in
a mixture of plasma and liquid from a gel. Membranes 3
after gel compression.

Lllt

Fig. 10. Plot distribution of platelets and leukocyte group in the preparations after microscopy
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Fig. 13. Gel (2) with large cells absorbs the liquid part of
the blood, unlike gel (1) with small cells. Membranes (3)
after gel compression.

After blood sampling in patients, plasma (1) was
extracted from the tube and the gel (2) was separated
from the blood clot with scissors. Subsequently, liquid
was released from it and mixed with plasma. It was in
this mixture that a very dense scaffold (1) was immersed
in Fig. 12 and around it a scaffold with greater porosity
(2). Both materials were mixed with the liquid for 15 -
20 minutes, the membranes after squeezing the gel (3)
were in the form of thin translucent plates. After mixing
(Fig. 13), the hard scaffold did not absorb the liquid
part of the blood (1), and the scaffold with large cells
(2) was saturated with a mixture of plasma and liquid
from the gel and became smaller. The gel membranes (3)
remained unchanged.

In more detail, the saturation test of a scaffold with
large cells is as follows (Fig. 14).

Fig. 14. Large cell scaffold (1, 3) in small fractions andin
larger fractions (2). Small cell scaffolds (4) do not absorb
liquid even after grinding

The scaffold (1, 3) after 15 minutes of contact with
the mixture of plasma and liquid from the gel becomes
soft and can be turned into an almost liquid state (in the
form of milk), which can be used to fill the gaps between
the incongruent surfaces of the recipient bed (wall of the
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bone defect, tooth root, etc.) and made large fragments of
the implanted material.

Larger scaffolds (2) adsorb liquid material well —they
become colored similarly to plasma and gel liquid. An
attempt to saturate a scaffold with a weakly squeezed
gel, even if there is a small amount of liquid in it (4), is
unsuccessful — gel fibers prevent the penetration of the
material into the pores of the scaffold.

Thus, a test for the possibility of penetration of
autologous components after centrifugation showed that
the liquid from the gel and blood plasma are (and their
mixture especially!) The ideal material for placement in a
scaffold with 10 um pores. It should be remembered that
the cells of our original scaffold immediately after that
increase to larger sizes — 30-40 or more microns.

Together with the non-cellular composition of the
liquid material (proteins, fats, carbohydrates, minerals,
signaling molecules, etc.), the first cell delegation
(platelets and leukocytes) easily gets into scaffolds
— this is important at the first early stage of reparative
osteogenesis. Gel from autologous blood, liquid or with
a slight squeeze, can, in our opinion, be used for more
specific indications — parietal hemostasis, retention of
the material, etc. The widespread use of membranes after
more severe mechanical processing of the gel has very
limited (protective, mechanical, hemostatic) application,
in addition, the body must spend time and resources on
its disposal and replacement.

CONCLUSIONS

Our morphological studies suggest that a simple,
effective and cheap way to obtain autologous blood
components has real clinical potential when used in
maxillofacial surgery and dentistry. All the materials
obtained have different purposes. The mixture of plasma
and liquid from fibrin gel contains a natural or a slightly
increased number of white blood cells and platelets. This
mixture effectively penetrates the scaffold developed by
us with variable cell geometry, which ensures the platelet
and leukocyte culture before the material is introduced
into bone defects. A mixture of plasma and liquid from
a gel with small fragments of a scaffold fills the contact
space between the incongruent surfaces of the recipient
bed and large fragments of the scaffold. A fibrin gel with
various degrees of fluid loss is useful for hemostasis on
the wound surfaces of the recipient bed and for holding
volumes of the scaffold in different geometric shapes.
We consider this direction promising and will continue
to work.
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KOMIIOHEHTH AYTOJIOT'TYHOi KPOBI TA iX E®EKTUBHICTb [TPH BUKOPUCTAHHI
CKA®®OJIAIB OPUT'THAJILHOI KOHCTPYKLIII

"Jymauenxo O.B., 'Tonuiii /I.B., ‘Tpomosuii 10.C., *ILisayxo C.B.

" Hayionanonuti meouunuil ynisepcumem imeni O.0. Boeomonvys, Kuis, Ykpaina
2 [ncmumym izuxu nanienpogionuxie im. B.E. Jlawkapvosa, Kuis, Yxpaina

AkTyanbHicTh. BBaxkaeTbes, mo micis 3anoBHeHHs ckaddoragamMu KicTKOBUX Ae()eKTiB Micis BUAAJIEHHs KiCT mienen ado pesisii
BOTHMIIL 3alaJIeHHs, HOBa KicTka pocte Bix nepudepii 10 LEeHTPY, 3aMilllaioul TPaHCIIaHTaT i B TOM e yac 3MiHIOIOUM HOro BilacTH-
BocTi. J/locTaBka BCix MaTepianiB, HEOOXiTHUX JUIS MOYATKY PEMapaTUBHOTO MPOLECY, TTOYNHAETHCS 3 001aCTi KOHTAKTY KiCTKOBOTO JI0XKa
i cxagonna. BractuBocti marepiany st BuroroBneHHs ckaddonna i fioro riapodiabHICTh BU3HAYAIOTH HOTO 3AATHICTH BKIIIOYATH
XIMiYHUI | KIITHHHUI MaTepial 3 HABKOIUIIHIX TKaHWH. BiactuBocti ckaddonniB moxkyTs 6yTH 3anporpamosati. Biactusocti nposij-
HOI piZINHM BiJ CTIHKM KiCTKOBOTO JA€()eKTy 10 IMIIAHTOBAHOTO MaTepiady TaKkoXK BaKIMBi. BUKOpHCTaHHS KOMIIOHEHTIB ayTOIOTIYHOT
KPOBI 1St 1i€i posti cTae prBalbIMBUM.
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Merta: BUBUMTH CKJIaJ KOMIOHEHTIB ayTONOTiYHOT KPOBI, MPUTOTOBIEHOT 3a CIPOIEHOIO TEXHOJIOTICI0, i if B3aeMoailo i3 ckadon-
JIlaMU OPUTiHAJILHOT KOHCTPYKLIT MPH J1iKyBaHHI XBOPHX 3 J€CTPYKTUBHUMM TEPIOJOHTUTAMU Ta KiCTaMH 1IEJIeTI.

Marepiaan Ta MeToau. MiKpOCKOITiYHE TOCITiKEHHS! KOMIIOHEHTIB ayTOJOTTYHOT KPOBi Ta iX 3MaTHOCTI MPOHUKATH y ckadPoiau
MPY XipyprivHii miIroToBIIi.

Pe3yabraTn. MikpockomiuHe JOCHiKEHHS ayTOJTOTITHOT KPOBI Mic/sl HEHTPU(YTyBaHHS 1MOKa3ano, Mo KilbKiCTh TPOMOOIHTIB B
masMi 61M3pKa 10 HOPMH, TPOTe 11 KiNbKiCTh 30inbmumnacs B piauHi 3 remo. TpoMOoLUTH TakoX MPUCYTHI B caMOMy Teli i B reneBiit
MeMOpaHi. 301IbIIeHHS KiIbKOCTI JISUKOIMTIB Y MOPIBHSHHI 3 HOPMOIO BU3HAYAECTHCS B PiJIMHI, OTpHUMaHOT 3 refo. B iHIIMX KoMIIOHEH-
Tax ayTOJOTIYHOT KPOBi KiMBKICTh NEHKOLMTIB B HAIIMX MiKpoNpenaparax He BuzHauanacs. [IponoHoBanuii opurinansunit cxkaddonn
3 MOYATKOBMMH Po3MipamMu KoMipok 10 MKM TIpu 3aHypeHHi B pilki KOMITOHEHTH ayTOJIOTiYHOT KPOBi MOKa3aB BEJIMKWI MoTeHmian i
MOTITMHAHHS Ha (DOHI MOXKIIMBOCTI 301MBIIIEHHS OO MOPUCTOCTI.

BucHoBKH. 3ariponoHoBaHa MpocTa METOANKA OTPUMAHHS KOMIIOHEHTIB ayTOJOTYHOI KPOBi, KOMIOHEHTH SIKOT J103BOJISIOTH CTBO-
PHUTH TaKe CepeOBHIIE Ha KOPIOHI «KiCTKOBE Joxke-ckaddony, 1e TPOMOOIUTH, JISUKOIMTH i 6i0XiMiuHI KOMIIOHCHTH KPOBi KOHIIEH-
TPYIOThCSl B HEOOXiHIH KifNbKOCTi. 3 iHIIOTO OOKY, MPOMOHOBAHA OpPUTiHATBHA KOHCTPYKIiS ckadonaa 103B0IsI€ MPH 3aII0OBHEHH] HOTO
CYMILIIIIO PiJKUX KOMIIOHEHTIB ayTOJOri4HOT KPOBi 301/IbIIYBaTH PO3MIpH OCEPEKIB, 10 MPU3BOAUTD 110 30iNbIIEHHS 00CITY MOTIH-
HaHHS i mTomi KoHTakTy. OOUIBI 11i 00CTAaBMHU JO3BOJISIIOTH JOCSITTH HEOOXIAHOTO BKIIOUEHHS 0i0J0TIMHOTrO MaTepiaty e 0 TOTo, K
ckad o Oyne BBeIeHHI B KiCTKOBI 1e()eKTH.

Karouosi ciioBa: pemaparnBHa pereHeparist kictku, ckadQ o, KOMITOHEHTH ayTOKPOBI.

KOMITOHEHTbI AYTOJIOTMYHOM KPOBU U UX IOPDPEKTUBHOCTb IMPU UCITOJIb30OBAHUU
CKA®®OJIJIOB OPUTUHAJIBHOOM KOHCTPYKLIUU

"Qymauenxo A.B., 'Tonuuii /1. B., ’I'pomosoit 10.C., *Il1auko C.B.

! Hayuonanenwiti meouyunckuil ynusepcumem umenu A.A. bocomonvya, Kues, Ykpauna
2 Unemumym ¢huzuxu nonynpoeoonurog um. B.E. Jlawkapésa, Kues, Ykpauna

AKTyaabHOCTh. CUnuTaeTCs, 4T0, Koraa cka)(osiabl 3aMONHIIOT KOCTHBIE AE()EKThI MOCTIE yAANEHNs! KUCT YETIOCTH UM PEBU3UU
04aroB BOCIAJICHMs, HOBAsi KOCTh PACTET OT Nepudepuu K LEHTpY, 3aMellas TPAHCIUIAHTAT M B TO )K€ BPEMsl M3MEHSISI €ro CBOWCTBA.
JlocTaBka BCeX MarepuaioB, HEOOXOAMMBIX AT Ha4ana PernapaTUBHOTO MPOLECCa, HAYMHACTCS ¢ 00MacTH KOHTAKTa KOCTHOTO JIOXkKa
u ckadpomnma. CBoiicTBa Marepuaa Juis U3rotoBieHus ckaddonaa u ero rTuaApoGUILHOCTE ONPEALISIOT €ro CIIOCOOHOCTh BKIIOYATh
XUMUAYECKHUI U KJICTOYHBIM MaTepuan U3 OKpyKarommux TkaHei. CoiicTBa ckaddongoB MOTYT ObITH 3amporpaMMupoBaHbl. CBOMCTBA
MPOBOJISIIIEH KUIKOCTH OT CTEHKH KOCTHOTO Jie(heKTa K MMITAHTHPOBAHHOMY MaTepHally Takxke BaKHBI. MCronbp30BaHe KOMITOHEHTOB
AyTOJIOTMYHON KPOBHU JIJIsl 3TOM POJIM CTAHOBUTCS NIPUBJIEKATEIbHBIM.

Lenb: U3yuuTh COCTaB KOMIIOHEHTOB ayTOJIOTMYHON KPOBU, IIPUTOTOBJICHHBIX 110 YIIPOLIEHHO! TEXHOJIOIMHY, U UX B3AUMOACUHCTBUE
co ckaddoaMy OpUrHHAIBHOM KOHCTPYKIMH MTPH JICYSHUH OOJIBHBIX C IECTPYKTHBHBIM MAPOJIOHTUTOM M KUCTAMU YEIIOCTEH.

Matepuaasl U MeToabl. MUKPOCKOIIMYIECKOE UCCIEA0BAHIE KOMITOHEHTOB ayTOJOTUYHOM KPOBHM U X CTIOCOOHOCTH MPOHUKAThH B
ckaPoiabl MPU XUPYPrudeckoi MoAroTOBKE.

Pe3yabTaTbl. MUKPOCKONIMYECKOE HMCCIEOBAHNE AyTOTOTUYHOM KPOBM MOCHE HEHTPH(YTHPOBAHUS MOKA3aI0, UYTO KOJIMYECTBO
TPOMOOLIUTOB B IJIa3Me, OIM3KOE K HOPME, YBEIUUMIOCH B )KUIKOCTU U3 Tells, TPOMOOUUTHI TAKKE IMPUCYTCTBOBIN B CAMOM TeElE U B
rejeBoil MemOpaHe. YBe/lMueHHE KOJIMUYECTBA JICHKOLMTOB [0 CPABHEHUIO C HOPMOM OmpesiessieTcs B AUIKOCTH, OTyYEHHOM U3 res.
B ocranbHbIX KOMIIOHEHTAaX KPOBU KOJIMYECTBO JICHKOLIUTOB B HALIMX MUKPOIIpenaparax He onpenessiocs. Ilpennaraemslii opuruHab-
HbI ckadPoia ¢ HaYa bHBIMM pa3MepamMu KJIeTok 10 MKM IpW MOrpY)KeHUH B JKUJKUE KOMIOHEHTHI ayTOJOTMYHONW KPOBM IOKa3all
OO0IBIIION MOTEHNIMAN ee MOTNOIEeHNs HA (JOHE BO3MOXKHOCTH YBETHMUEHHS €T0 TOPUCTOCTH.

BriBoawl. IIpennaracmas nmpocras METOMKA MOTYyUEHHUS KOMIIOHEHTOB ayTOJIOTMYHON KPOBHU IMO3BOJISET CO3aTh TaKylO Cpely Ha
rpaHuIe «KOCTHOE Jioxke-ckaddonay, rie TpOMOOLUUTHI, TEHKOIUTEI U OMOXMMUYECKUE KOMIIOHEHTBI KPOBU KOHIIEHTPHUPYIOTCS B He-
obxoanmoM kommuectse. C Apyroi CTOPOHBL, MpeIaraemMas OpUruHaabHAsE KOHCTPYKIuUs ckaddonna mo3BoIseT IPH 3aM0THEHUN €T0
CMECBIO KMJKUX KOMIIOHEHTOB ayTOJOIMYHOM KPOBU YBEJIMUMBAThH Pa3MEpPbl sIYEEK, YTO MPUBOAUT K YBEIMUYEHUIO 00bEMA MOIIOLIEHUS
1 Tiomanu konrakra. O6a 3TH 006CTOATENBCTBA MO3BOJSIIOT JOCTHYL HEOOXOAMMOTO BKIIOYEHHSI OMOJIOTHUECKOTO MaTepuana eme 10
Toro, kak ckadoiit OyJIeT BBeIeH B KOCTHBIE TE(EKTHI.

KoaroueBbie ci10Ba: pernapariBHAs pereHeparys KocTH, ckadgo, KOMITOHEHTH! ayTOKPOBH.
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