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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PE3IOME

OCOBEHHOTH AKTHUBALIMI KOMIIEHCATOPHO-
MNPUCITIOCOBUTEJIBHBIX MTPOLHECCOB ITPU OAHO-
CTOPOHHEI HE®PIKTOMHMHM B IIEYHHU B3POC-
JIBIX KPBIC

Kapymunze H.A., Bakypanse E.JI., Monebanze U.P.,
T'oronaypu T.M., I3ua3urypu J.B.

Tounucckuii 2ocyoapcmeennulii ynugepcumem um. HMe. /[rcasa-
XUweUU, Gaxyibmem mMOUHbIX U eMeCmEeHHbIX HAVK, Oenap-
mamenm ouonozuu, kagheopa mopgponocuu, I pysus

C menpio onpeneneHUs OOMMUX 3aKOHOMEPHOCTEH aKTHBa-
UM MEXaHM3MOB MEXOPTaHHBIX KOMIEHCATOPHO-TIPHCIIO-
COOMTENBHBIX IMPOILECCOB, M3yUYEHBI OCOOCHHOCTH KOMIICH-
CaTOPHBIX TIPOIECCOB B MEUCHH B3POCIBIX OENBIX KPBIC Ha
HAualbHOW CTAJUM TeHaTONATHH, BEI3BAHHOH OXHOCTOPOH-
Hell HeQpIKTOMHUEH (mepBBle TPU JIHA TOCIe onepamnun). B
YaCTHOCTH, YCTAHOBJIEHO, YTO MOP(OIOTHIECKH B THCTOAP-
XUTEKType TEeYEeHN KPBICH BBIABISIOTCA JHIIL HEOOTBIINE,
HO BHJVMbIE N3MEHEHHS MPOCTPAHCTBEHHOTO COOTHOUICHHS
CHUHYCOM]] ¥ TIEICHOYHBIX NPOTOKOB. B meuenn ypemmueHue
(YHKIIMOHATBHOM HArpy3Kd, BBI3BAHHOE HM3MEHEHHSMHU TH-
CTOAPXUTEKTYPHI, B 3TO BpeMs HE CTUMYIHpPYyeT Hponude-
panuio remnaTonuToB. B To *e BpeMs BEISBICHO, YTO Ha Ha-
YyaJbHOM CTaJMM IENaTONaTUH, BBI3BAHHON OJHOCTOPOHHEH
He(pIKTOMHUEH, MPEATNOYTeHHE OTJAeTCS MONUIUIONANN U3
KOMIEHCATOPHO-TIPUCIIOCOONTETHHBIX ITPOLECCOB, XapaKTep-
HBIX JUIs Ie4eHn. B qacTHOCTH, OBLTO MTOKA3aHO, YTO PEAKIIHS
MIeYeHN B OCHOBHOM BBIPA)KAeTCsI B KOJIMYECTBEHHOM yBEIH-
YeHUH ABYSACPHBIX KJIETOK (2¢X2) Ha (DyHKIMOHAIBHYIO Ha-
rpy3Ky, BbI3BAaHHYIO Ha paHHEN CTaJuMU OJHOCTOPOHHEH He-
(bpaKTOMHUEH.
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CORRELATION OF BLOOD BIOCHEMICAL INDICATORS WITH THE LEVEL
OF KNEE JOINT DAMAGE IN THE MODEL OF THE POSTTRAUMATIC OSTEOARTHRITIS

'Tkachuk P., 2Savosko S., 'Strafun S., **Kuchmenko O., SMakarenko O., “Mkhitaryan L., “Drobotko T.

!SI “Institute of Traumatology and Orthopedics of the National Academy of Medical Sciences of Ukraine”, Kyiv;
’Bogomolets National Medical University, Kyiv; 3SI “NSC” Institute of Cardiology. M.D. Strazheska”
of the National Academy of Medical Sciences of Ukraine, Kyiv; *Nizhyn Gogol State University,
Interregional Academy of Personnel Management, Kyiv, Ukraine

Osteoarthritis is a chronic joint disease, which consists of dys-
trophic changes in the articular surface, alteration of the cartilage
of the joint, damage of the meniscus and a subchondral bone [1].
The disease has a different etiology, is often the result of trauma
and age-related changes and is characterized by an insufficient
level of treatment effectiveness [2]. The role of vascular factor
in the development of osteoarthritis is being considered. In ad-
dition to direct injury, there are two other factors that reduce the
metabolic support of joint tissues during inflammation, namely
insufficient oxygen delivery due to poor perfusion in the in-
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flamed joint and subsequent peroxidation by forming proinflam-
matory molecules, vascular and joint necrosis [3]. Therefore, the
viability of the epiphyseal cartilage of the joint depends on the
adequate blood supply to the surrounding vessels, and strongly
affects the state of blood supply in the pathogenesis of osteo-
chondrosis, osteoarthritis [4].

A perspective direction of regenerative medicine is the use
of autologous cell therapies. Currently, several areas like this
have begun to be used: the introduction of platelet-rich plasma
(PRP), cells derived from aspirated bone marrow cells (BM) and
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adipose tissue (AT) [5]. PRP is obtained as a product of blood
plasmaphoresis, the concentration of platelets in which is signif-
icantly higher than the initial values in the blood (6x10-7x108
1/ml) [6,7]. The strategy of its application is explained by the
trophic action of growth factors (PDGF, VEGF, FGF and oth-
ers) released from platelet granules [8]. The possibility of in-
troducing BM- and AT-derived mesenchymal cells is also being
considered [9,10]. There is a discussion about the direct trophic
action of these cell suspensions and PRP, some conclusions are
speculative. We reckon that adipose tissue aspirate may be an al-
ternative instead of using the red bone marrow cells and platelet
plasma. In this study, we hypothesized that the introduction of
bone marrow aspirate concentrate (BMAC) and mechanically
homogenized adipose tissue (MHAT) cell suspensions and PRP
into the knee joint helps to support articular cartilage in osteoar-
thritis, activates the regenerative processes in damaged tissues,
which can be detected on the basis of histological studies of the
knee joint and blood biochemical parameters.

In this work, we investigated the influence of BMAC and
MHAT cell suspensions and PRP on changes of a knee joint and
their correlation with biochemical indicators of blood.

Material and methods. The study was carried out on Chin-
chilla rabbits (n=25, weighing 3-4 kg). The research was per-
formed in 2 stages. On the first stage, post-traumatic osteoar-
thritis (PTOA) was simulated in intact animals. Animals were
observed for 30 days. On the second stage, cell suspensions
were injected into the injured animals’ knee joint. Animals were
divided into 5 groups: group 1 — control group (n=4); group 2 -
PTOA group (n=6); 3 — BMAC group (n=5); 4 — MHAT group
(n=5); 5 — PRP group (n=5). In 45 days, the animals received
blood from the jugular vein (animals were anesthetized with so-
dium thiopental, 60 mg/kg, ip), serum was taken for biochemical
examination. Animals were anesthetized to a lethal dose. The
knee joint was isolated for histological studies.

Model of post-traumatic osteoarthritis (PTOA). Rabbits under
anesthesia were shaved at the level of the ankle joint. The knee
joint capsule was accessed through the medial surface, the medi-
al ligament was crossed. The central area of the articular surface
of the tibia was mechanically damaged by circular rotations with
a low-speed drive with a modified Ilizarov needle with solder-
ing caused damage to the joint surface (speed 100045 rpm). The
standard lesion area is 2.0x2.1 mm. The epiphyseal surface of
the femur and the meniscus of the joint were left intact. The joint
bag was sutured with suture material 3/0 “Prolene” (“Ethicon,”
Scotland). For additional damage to the joint capsule, its surface
was thermally damaged by a coagulator. The area of thermal
damage is 9.5-10.0 mm?. The skin was sutured with material
3/0 “Prolene” (“Ethicon,” Scotland) and irrigated with betadine
(“Egis”, Hungary).

Bone Marrow Aspirate Concentrate (BMAC). In intact rab-
bits, an autologous bone marrow aspiration of 2.0 ml was per-
formed with a 10 ml diameter bone trocar and a 5 ml syringe
from the rabbit’s proximal thigh. Bone marrow aspirate with
dextrose citrate (1:8) ACD-A (Baxter SA, USA/Belgium) was
centrifuged for 16 minutes at 740g. Animals were administered
1.0 ml of BMAC.

Mechanically homogenized adipose tissue (MHAT). In intact
rabbits, 1.0 cm® of adipose tissue was obtained from a large
omentum. Adipose tissue was mechanically homogenized by
passing 10 times through a 1 mm cannula (gentle method). The
volume of injection into the joint is 1.0 ml.

Platelet rich plasma (PRP). To 10.0 ml of blood was added
1.0 ml of 3.8% sodium citrate and centrifuged at 400 g for 15
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min (t=4°C). The platelet layer was removed (by cytological
analysis 0.8-1.0x10°¢ 1/ml). Donor blood was used as in similar
studies [11,12].

Serum parameters were determined on pQuant spectropho-
tometers (Bio-Tek, USA). The method was used to determine
the level of thiobarbituric acid-reactive substances (TBARS)
[13], ceruloplasmin [14], diene conjugates (DC - diene con-
jugates) [15], products of free radical modification of proteins
[16], activity of leukocyte elastase [17] and myeloperoxidase
[18].

Both the left and right knee were harvested, rinsed with phos-
phate buffer saline (PBS), and fixed in 10% buffered formalin
solution. The samples of capsule, meniscus and epiphysis of the
tibia were demineralized in a solution of OsteoFast 2 (BioGnost
Ltd., Croatia), dehydrated in alcohol and were embedded in par-
affin (Leica Surgipath Paraplast Regular, USA). 8um microsizes
were made on Thermo Microm HM 360 microtome (Thermo
Scientific, USA) and stained with hematoxylin and eosin, alcian
blue with picrofuchsin and observed with an Olympus BX51
microscope. The Carl Zeiss AxioVision SE64 Rel.4.9.1 software
was used for morphometry. We were analyzed density of density
of subchondral bone tissue and thickness of perifocal epiphyseal
cartilage. Calculations were performed from images of histo-
logical slices (x100, x200).

Structural changes of the knee joint were evaluated using light
microscopy and scoring systems: 1) joint capsules according to
the criteria: cellular infiltration, intimal hyperplasia, subintimal
edema, subintimal fibrosis [19]; 2) epiphyseal cartilage by cri-
teria: cell morphology, proteoglycan (toluidine blue) staining,
cartilage thickness, surface regularity, extent of integration of
matrix [20]; 3) meniscus by criteria: surface, cartilage cells, col-
lagen fibers [21].

All the experimental manipulations were approved by the Ethics
Committee of the State Institution “The Institute of Traumatology
and Orthopedics under NAMS of Ukraine”. The animal experiment
complied with the European Convention for the protection of ver-
tebrate animals used for experimental and other scientific purposes
(#123, Council of Europe, L.222, 24/08/1999, p. 31).

All data are provided as the mean =+ standard error of the mean
(SEM). Statistical analysis was performed using the SPSS (IBM,
USA) and Origin vs 8.0 (OriginLab Corporation, USA). All data
were assessed for Gaussian distribution using the Shapiro-Wilk
normality test. The differences between the groups were evaluat-
ed using one-way analysis of variance, and post hoc Tukey test;
Kruskal-Wallis test for nonparametric data. Correlation analysis
was performed using Spearman’s rank correlation test. Statisti-
cal significance was set at P<(0.05.

Results and discussion. To assess the level of damage of
the capsule and articular cartilage in 75 days after modeling,
these structures of the knee joint were examined by histologi-
cal method. Observe Fig. 1 for the distribution of values of the
experimental groups by type of injected cell suspensions. The
Mcllwraith scale showed high values in samples with PTOA,
mainly, damage to the synovial membrane (alteration of the sy-
novial membrane, synovial villi), equally leukocyte infiltration
and fibrosis (subintimal). We did not find intimal hyperplasia,
on the contrary, it underwent a significant reduction due to the
inflammatory process and impaired regional microcirculation
(hemorrhagic penetration into the areas of edema, subintimal
edema). The total histological score was statistically lower in
the PRP group (P<0.05) and BMAC group (P<0.05). No differ-
ence was found in PRP group vs BMAC group; no difference
was found in BMAC group vs PTOA group.
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Fig. 1. The results of the assessment of knee joint injury based on a morphometric data and scoring systems.
P<0.05 compared to the control group; # P< 0.05 compared to the PTOA group

According to the Fitzgerald scale, the total histological index
was equal in all samples with PTOA, the separation of the aver-
age thickness of the perifocal cartilage made it possible to detect
a statistical difference in the PRP group (P<0.05). This shows
that the assessment of joint changes by the sum of several indi-
cators (integral indicator) is more important than only individual
indicators, such as cartilage thickness or chondrocyte density,
such actions may be speculative.

PTOA simulation of osteoarthritis caused traumatic injury and
alteration of hyaline cartilage and was reflected in subchondral
bone density. The reduction of trabecular bone was at the level
of 39.8% (P<0.05). In PRP group (P<0.05) and BMAC group
(P<0.05) the indicator was statistically higher vs PTOA group.
In addition, there was a direct correlation between subchondral
bone damage and cartilage damage (r=1.00; P<0.01) and joint
capsules (r=-0.949; P<0.05). Noticeable that the correlation in
BMAC group was relative to the values of the joint scale (r=-1.00;
P<0.01), in MHAT group relative to the values of the capsule scale
(r=-0.949; P<0.05), in PRP group there was no correlation.
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Uneven staining of the cartilaginous body of the meniscus was
registered in all samples with PTOA, violation of the density of
collagen in the capsule of the meniscus, ruptures and deforma-
tions, in some samples hemorrhagic impregnation of the con-
nective tissue of the meniscus. The overall rate of histological
changes of the meniscus was statistically higher in PTOA group
vs PRP group (P<0.05) and MHAT group (P<0.05). In the body
of the meniscus there was a greater number of chondrocytes, less
deformation and rupture of the cartilage matrix and the preserva-
tion of the cell layer of the capsule. In contrast, in the BMAC
group the capsule was changed, it was poorly followed, because
on the border of the meniscus with the epiphyseal cartilage there
was morphogenesis of reticular tissue, its integration with the
meniscus capsule. These results indicate that PRP and MHAT
reduce meniscus degradation, and the introduction of BMAC had a
similar trend, but the scale scores were higher due to reorganisation
of the meniscus capsule against the background of morphogenesis
and integration of newly-formed reticular tissue around the menis-
cus (collagen density in the capsule was reorganized).
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As expected, damage of the articular cartilage affected blood
counts. We predicted that the level of peroxidation products in
the blood increases against the inflammation in the joint. Statis-
tically increased activity of leukocyte elastase (114.3%; r=-0.90;
P<0.05) and myeloperoxidase (171.4%, P<0.05) and this cor-
related with the increased levels of TBARS (108.8%; r=-0.90;
P<0.05) and DC (69.7%; r=0.90; P<0.05). In addition, the in-
crease of products in plasma of oxidative modification of pro-
teins and ceruloplasmin correlated (44.3%; r=1.00; P<0.01).

Data which refers to the changes in ceruloplasmin levels ap-
peared to be interesting. It turned out that the decrease in ceru-
loplasmin levels correlates with a higher density of subchondral
bone in the PRP group and BMAC group, ie this indicator can
predict the direction of the disease, progressive osteoarthritis or
the dynamics towards the recovery process.

In the PRP group a statistical decrease in the activity of leukocyte
enzymes and products of lipid and protein peroxidation in serum
was found (between the latter direct correlation, =1.00; P<0,01). A
negative correlation was discovered between the level of subchon-
dral bone tissue (11.4; P<0.05) and ceruloplasmin (r=1.00, P<0.01),
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although the level of the latter only had a decreasing trend. The
results of PRP can be considered as a means of delaying osteoarthri-
tis, although ceruloplasmin remained at an elevated level.

In BMAC group, a statistically higher density of subchondral
bone was found compared to PTOA group, and these values
correlated with a decrease in serum TBARS (18.3%; r=-1.00;
P<0.01) and DC (25.1%; r=-1.00; P<0.01). Level of serum ceru-
loplasmin was significantly reduced by 16.5% (P<0.05). Appar-
ently, the level of articular cartilage damage was at the level of
the PTOA group, which also correlated with increased leukocyte
elastase activity. In contrast, statistically reduced myeloperoxi-
dase activity correlated with a decrease in serum protein oxida-
tion products (r=-1.00, P<0.01). and a decrease in the level of
ceruloplasmin (r=1.00, P<0,01), but no dependence was found
on the level of damage of the capsule, cartilage and bone tissue
(r=-0.50; P>0.05) of the knee joint. These data indicate that the
use of BMAC significantly inhibited the progression of dystro-
phic changes in the epiphyseal bone, between the knee injury
and biochemical parameters of the blood is a direct relationship
that can be assessed and predicted.
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Fig. 2. Activity of the leukocyte enzymes, ceruloplasmin and products of lipid and protein peroxidation.
P<0.05 compared to the control group; # P<0.05 compared to the PTOA group
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No changes in subchondral bone density relative to the PTOA
group were detected in the MHAT group. According to the
Mcllwraith and Fitzgerald scale, there was also no difference,
changes in the capsule correlated with bone damage (25.3%;
r=0.949; P<0.05), high levels of leukocyte elastase (85.7%;
r=-1.00; P<0.01,) and DC (10.6%; r=0.949; P<0.01). No cor-
relation of myeloperoxidase activity with any of the evaluated
indicators was detected. This means that the leukocyte response
may be related to other factors, including the response to the
MHAT injection.

No correlation was found between all indicators using the
Spearman’s rank correlation test, but a statistically significant
improvement was found for most indicators by the Kruskal-
Wallis test or ANOVA. The obtained results on various indica-
tors are somehow “disordered”, but if we do not take into ac-
count the factor of introduction of cell suspensions, then almost
all indicators correlate with each other. This is both evidence of
a direct relationship between morphological parameters of joint
changes with biochemical parameters of inflammation in the se-
rum in the pathogenesis of osteoarthritis and the manifestation
of the influence of cell suspensions on its development.

In conclusion, the most significant results in terms of action of
cell suspensions can be considered those obtained in the BMAC
group. Discussions about the specific action of PRP, BMAC, or
MHAT, such as the release of growth factors, are speculative,
as there is no evidence as to which cells release specific growth
factors. In our work, this was not the aim of the study at all, and
the most important participation of the introduced cells affected
the activation of connective tissue regeneration of the menis-
cus of the joint and integration of reticular tissue and adipocytes
with the meniscus capsule and synovial membrane. These ef-
fects are evidence of the viability of the cells introduced into the
damaged joint by activating the regenerative processes in the
capsule and meniscus under the action of BMAC and MHAT,
while significant morphological evidence of articular cartilage
regeneration has not been established. This confirms once again
the poor regenerative potential of articular cartilage and there-
fore treatment should be aimed at preventing the progression of
cartilage alteration and bone damage. In this direction, BMAC
has the best potential vs MHAT and PRP.
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SUMMARY

CORRELATION OF BLOOD BIOCHEMICAL INDICATORS
WITH THE LEVEL OF KNEE JOINT DAMAGE IN THE
MODEL OF THE POSTTRAUMATIC OSTEOARTHRITIS

'Tkachuk P., *Savosko S., 'Strafun S., **Kuchmenko O.,
SMakarenko O., “Mkhitaryan L., ‘Drobotko T.

ISI “Institute of Traumatology and Orthopedics of the National
Academy of Medical Sciences of Ukraine”, Kyiv, ?Bogomolets
National Medical University, Kyiv; 3SI “NSC” Institute of Car-
diology. M.D. Strazheska "of the National Academy of Medical
Sciences of Ukraine, Kyiv, *Nizhyn Gogol State University, °In-
terregional Academy of Personnel Management, Kyiv, Ukraine

The aim of the study was to assess the dependence of blood bio-
chemical parameters with the degree of osteoarthritis of the knee
joint and therapy. In experiments, osteoarthritis was simulated in
rabbits (n=25) and after 75 days changes in the level of peroxida-
tion products, activity of leukocyte enzymes were studied and the
results were compared with the degree of knee joint injury, as well
as taking into account the application of a concentrate of bone mar-
row aspirate, mechanically homogenized adipose tissue and platelet
rich plasma. Analysis of the results confirmed the assumption of a
direct relationship between the level of peroxidation products (di-
ene conjugates, TBA-reactive products, products of oxidative mod-
ification of proteins), ceruloplasmin, and proinflammatory activity
of leukocytes (by the activity of elastase and myeloperoxidase) with
the level of morphological changes in the articular cartilage, cap-
sule and meniscus of the knee joint. Based on histological analysis,
it was concluded that the application of a concentrate of bone mar-
row aspirate and homogenized adipose tissue activated the process-
es of reorganization and regeneration of the synovial membrane
and menisci of the joint, which correlated with the indicators of
myeloperoxidase activity, the level of TBA-reactive products and
ceruloplasmin. The action of platelet rich plasma was characterized
by a correlation between leukocyte enzymes and lipid and protein
oxidation products in blood serum. The results of the study suggest
that the bone marrow aspirate concentrate has a greater therapeutic
potential compaired to the platelet rich plasma and cell suspension
obtained from adipose tissue.

Keywords: osteoarthritis, biochemical parameters, mor-
phometry, experimental therapy.

PE3IOME

3ABUCUMOCTDb BUHOXUMHUYECKHUX ITOKA3ATE-
JIEM KPOBH OT YPOBHSI ITOBPEXJIEHMS KOJIEH-
HOI'O CYCTABA IIPU TNOCTTPABMATHYECKOM
OCTEOAPTPUTE

'Tkauyk I1.B, 2CaBocbko C.HU., 'Ctpadyn C.C.,
34Kyumenko E.B., "Maxkapenko A.H.,
‘Mxurapsu JI.C., ‘IIpo6orbko T.®.

TV «Hncmumym mpasmamonozuu u opmoneouu HAMH Ykpau-
nowy, Kues; *Hayuonanewiil Meduyunckuil yuueepcumenm um. A.A.
Bozomonvya, Kues; *Hedxcunckuil 20CyO0apcmeeHHblil YHUBEPCU-
mem um. H. Tocons; *I'V «HHL] «Hncmumym rkapouonocuu um.
HJI. Cmpaoiceckoy» HAMH Ykpaunwiy, Kues; *Mecpezuonanvhas
Axaoemua Ynpaenenus nepconanom, Kues, Ykpauna

Ilenb nccneoBaHms — OLICHKA 3aBUCHMOCTH OMOXUMHYECKHX
HoKasareseil KpOBH CO CTETICHBIO TOPayKeHHS KOJICHHOTO CyCTa-
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Ba IIpu ocTeoapTpose. Ha kponukax nopoas! [lunmmia Becom
3-4 xr (n=25) MozmenMpoOBaJM OCTEOAPTPO3, 3aTeM CIyCTd 75
JTHEH M3ydajau M0Ka3aTeld YPOBHS IPOLYKTOB MEPOKCHUAALMH,
AKTUBHOCTHU JICHKOLIMTAPHBIX (DEPMEHTOB, pPE3yJbTaThl COIO-
CTaBJISUIU CO CTEIECHBIO NTOPAKEHUS KOJICHHOT'O CYCTaBa, a Tak-
K€ C yUETOM BBE/ICHHS KOHIIEHTpATa aclupara KOCTHOTO MO3Ta,
MEXaHMYEeCKH TOMOTCHUPOBAHHOMN JKUPOBOU TKAHH M TPOMOO-
LIUTAPHOM IIa3MBbI.

AHanu3 TNOJIYYCHHBIX pe3yJbTaTOB IOATBEPAMWI Hpel-
MIOJIOKEHHE O MPSAMOI 3aBUCHMOCTH IIOKa3areslei ypOBHS
IPOAYKTOB MEpOKCHAALUU (IueHoBble KoHborarsl, TBK-
pearupyrouue IpoayKThl, MPOIYKTl OKHUCIUTEILHOW MOIU-
¢ukanuy OeJIKOB), LEPyIOIUIa3MUHA U HPOBOCHAIUTEIBHOM
AKTUBHOCTH JICHKOIMTOB (aKTUBHOCTH 3JACTa3bl U MHUEJO-
MEPOKCUIA3bI) C YPOBHEM MOP(OIOTHUCCKUX H3MECHCHUI
CYCTaBHOI'O XpsIla, KAalCyJIbl 1 MEHUCKA KOJICHHOTO CyCTaBa.
Ha ocHOBe rucTonornyeckoro aHauau3a aBTOpaMu ClielaH Bbl-
BOJI, YTO BBEJCHHE KOHIIEHTpATa aclupara KOCTHOTO MO3ra u
TOMOTCHU3UPOBAHHON KMPOBOW TKAaHM aKTUBUPYET Mpolec-
Chl pEOpraHu3aly U pereHepalu CHHOBUAJILHON 000I0YKH
1 MEHHCKOB CyCTaBa, YTO KOPPEIUpPYET C MOKa3aTeIsIMHU aK-
THBHOCTHU MHeNonepokcuaassl, yposueM ThK-pearupyromux
HNPOIYKTOB M Iiepynomiazmuna. J{elicTBre TpomMOounuTapHoii
IUIa3Mbl XapaKTEPU30BAIOCh KOPPEISILIMOHHON CBA3BIO JIEH-
KOLUTAPHBIX (EPMEHTOB U MPOIYKTOB MEPOKCHIALIMH JIUITH-
JI0B 1 OCJIKOB B CHIBOPOTKE KPOBH. Pe3ynbTaThl HCCiie10BaHUs
MO3BOJIAIOT MPEANOI0KHUTh, YTO KOHLIEHTPAT acIupaTa KoCT-
HOT'O MO3ra nMeeT 0oJiee BBICOKHI TEeparieBTHYSCKUIl OTEeH-
Maj B CPAaBHEHUH C TPOMOOIIUTAPHOH MJ1a3MOM U KJIIETOUHOU
CyCIIEH3HEH, 0JIy4eHHOH U3 KUPOBOH TKAHU.
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POSSIBLE EFFECTS OF ELECTRIC-MAGNETIC STIMULATION
ON HYPOTHALMIC-HYPOPHISIAL-ADRENAL AXIS: BEHAVIOURAL STUDY

"Bukia N., 'Butskhrikidze M., *Svanidze M., 'Machavariani L., 2Jojua N.

!LEPL Ivane Beritashvili Center of Experimental Biomedicine, *European University, Tbilisi;
3Iv. Javakhishvili Thilisi State University, Georgia

Depression disrupts the physiological and emotional function
of the body and can lead to health problems. Potential reactions
to the development of depression can be physiological such as
cognition, emotion, and behavior. One of the most important
physiological responses to depression is the enhanced release
of glucocorticoids. Depressed patients consistently exhibit hy-
peractivity of the hypothalamus-pituitary-adrenal (HPA) axis
[7,10]. HPA axis activity is regulated by the secretion of the cor-
ticotropic hormone-releasing factor (CRF), vasopressin (AVP)
and oxytocin (OXY) from the hypothalamus, which finally
stimulates the secretion of the glucocorticoids from the adre-
nal cortex. Glucocorticoids interact with their receptors (GRs)
in multiple target tissues including the HPA axis by feedback
inhibition [3,6,8,9].

Glucocorticoid receptor modulators and selective glucocor-
ticoid receptor agonists, combined as glucocorticoid receptor
agonists. They belong to the class of experimental medications
designed as anti-inflammatory, immunosuppressive, or anti-tu-
mor medications [1,2].

Selective glucocorticoid receptor agonists are steroidal struc-
tures, while selective glucocorticoid receptor modulators are
usually nonsteroidal. Both modulators and agonists act by acti-
vating glucocorticoid receptors. Dexamethasone is an agonist of
glucocorticoid receptors.

Working hypothesis. The activity of the HPA axis increases by
the action of large doses of dexamethasone, a glucocorticoid re-
ceptor agonist. Thus, we assumed that exposure to GR agonists
would reveal depressive behavior. It has been suggested that
EMS will reduce the activity of the HPA axis, GR expression,
and thus improve the symptoms of a depressed state.

Material and methods. The experiments were conducted on
mongrel, albino male rats, weighing 150- 200 g (n=14). Pro-
ceeding from the goals set, the experimental group (dexametha-
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sone-treated) and the control group of rats were involved in the
experiments. Each group was divided into subgroups. Some rats
from the subgroup were given EMS.

Reagents — Dexamethasone - 1mg/ per animal for 10 days
were given to the experimental groups The Control group of rats
received the same amount of saline.

Electro-Magnetic stimulation —For EMS (carried for 10
consecutive days) the device with coil designed at Tbilisi
Technical University, Georgia was used. The parameters of
EMS (stimulus frequency, number, and duration of stimuli,)
which partially or fully inhibited behavior manifestation of
depression, were established during pilot experiments. For
repetitive EMS the following parameters: 10000 -15000 Hz
frequency, 1,5 m/Tesla, for 15 min, during 10 consecutive
days were used.

Forced Swimming Test (FST) - is quite sensitive to antidepres-
sant treatment. In this task, the rats were individually placed in a
vertical cylinder containing water (25 0C) for a set length of time
(15 min). 24 hours later, the rats were placed in the same cylinder
and the time spent immobile, active swimming, struggling/climb-
ing, and spent under the water were measured during a 5 min.

The Open Field Test- Against the background of repeated
EMS, the behavioral parameters of emotionally motivated re-
actions were studied in the open field test. The open field ap-
pears to be a chamber with 80 cm diameter, surrounded by 30
cm height walls. The floor is divided into 32 squares and lighted
with a 200 W lamp. The observation of the rats took place for
5 minutes at the same time of the day. The video registration of
the following parameters: entering the center, number of crossed
squares, head raise, vertical stands, the frequency and duration
of grooming, number of fecal boluses, and urination were per-
formed. After each experiment, the experimental chamber was
cleaned with a 30% ethanol solution.
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