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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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KNEE JOINT STRUCTURAL CHANGES IN OSTEOARTHRITIS AND INJECTIONS
OF PLATELET RICH PLASMA AND BONE MARROW ASPIRATE CONCENTRATE

10lifirenko O., 2Savosko S., 'Movchan O.

IShupyk National Medical Academy of Postgraduate Education, Department of Orthopedics and Traumatology No.1;
’Bogomolets National Medical University, Department of Histology and Embryology, Ukraine

Osteoarthritis (OA) is the most common form of degenerative
joint disease and one of the main causes of pain and disability
in middle and elderly age patients [3]. Despite some advances in
the study of pathogenesis of the disease and knee arthroplasty,
there is still no effective specific treatment of osteoarthritis [4].
It is supposed that local administration of autologous cellular
materials may contribute to the restoration of injured struc-
tures or reduce progressive damage to the knee joint. The
use of platelet rich plasma (PRP) and bone marrow aspirate
concentrate (BMAC) has rapidly widened over the last de-
cade. Preparation of their concentrates above physiological
indices is considered as a condition for stimulating recov-
ery processes in the damaged area [8]. However, there are
conflicting results on the effectiveness of these approaches,
and some authors report on the absence of a recovery process
under experimental conditions [2], and others conclude about
the reduction of pain in mild and moderate osteoarthritis [1].
Most authors agree that autologous cell derivatives are not
only safe to use, but can also potentially improve recovery
both when using alone and in combination therapy [7]. Thus,
Krych et al. in the analysis of the use of artificial cartilage
showed better cartilage preservation after one year in case of
additional administration of PRP or BMAC [5].

Animal models of osteoarthritis are often used to study
the mechanisms of progressive degeneration of articular car-
tilage and to assess the effect of various drugs and cellular
technologies on its prevention. The spontaneous development
of osteoarthritis in experimental animals is long-lasting and
is usually associated with age-related changes and other fac-
tors. The assessment of the potential effect of drugs requires
the same nature of degenerative changes in all study cases.
Thus, the model with cartilage defect, anterior cruciate liga-
ment intersection and medial meniscus resection can cause
rapid, topographically and morphometrically typical progres-
sive damage to articular cartilage. In our study, we hypoth-
esized that administration of PRP and BMAC may influence
on the development of degenerative changes of articular car-
tilage of the knee joint in osteoarthritis.

The aim is to study the effect of PRP and BMAC on knee
joint structural changes in rabbit osteoarthritis models.

Material and methods. The experiments were carried out
on male Chinchilla rabbits weighing 2.47 [2.25-2.7] kg. The
animals were kept in the vivarium of Shupyk National Medical
Academy of Postgraduate Education with free access to water
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and food. All manipulations with the animals were conducted
in compliance with (European Convention for the protection
of vertebrate animals used for experimental and other scientific
purposes, # 123, Council of Europe, L222, 24/08/1999, p. 31).
Ethical approval for the research was obtained from the Ethics
Committee of Shupyk National Medical Academy of Postgradu-
ate Education, Approval No. 11 under the date of 11/19/2018.

Initially, the animals were randomly allocated in four groups:
1) control (intact); 2) osteoarthritis model + dual intra-articular
injection of saline solution after 4 and 6 weeks; 3) osteoarthritis
model + dual intra-articular injection of PRP after 4 and 6 weeks;
4) osteoarthritis model + intra-articular injection of BMAC after
4 weeks and PRP after 6 weeks. The experimental conditions in
both knee joints in each animal were identical.

The animals were anesthetized with 35 mg/kg IM ketamine
+ 5 mg/kg IM xylazine to undergo the surgery. The knee joints
were trimmed and treated with antiseptics. Medial parapatellar
approach with patellar dislocation was performed. The osteoar-
thritis model consisted in the mechanical simulation of a stan-
dard cartilage defect of the medial femoral condyle, intersection
of the anterior cruciate ligament, and resection of the medial
meniscus and fat body (Fig. 1).

3 =
3™
3.

4»1 Fo

Fig. 1. Intraoperative view of the knee joint. 1 — anterior cru-
ciate ligament stump, 2 — cartilage defect of the medial femoral
condyle; 3 — removed fat body; 4 — removed medial meniscus

The wounds were sutured tightly with 3-0 threads (Vicryl,
Ethicon Inc, USA) and subsequently treated with povidone io-
dine (Betadine, Egis, Hungary) daily till complete healing. The
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antibiotic prophylaxis with 40 mg/kg IM ceftriaxone once a day
for three days (Basalt Animal Health, Ukraine) was also performed.
No infectious or other postoperative complications were detected.

After 4 weeks: Group 2 — intra-articular injection of 0.5 ml of
0.9% NaCl was performed under sedation.

Group 3 — ear vein blood sample collection of 4.5 ml + ACD-A
0.3 ml using vacutainer tube under sedation. Centrifugation (0.6
g; 8 min) with Elmi CM-6M centrifuge (Latvia). Blood separa-
tion into layers, manual sampling of 0.5 ml of layer of platelets
(PRP) and white blood cells and intra-articular administration.

Group 4 — red bone marrow aspiration from the iliac crest of
4.5 ml + ACD-A 0.3 ml in vacutainer with the help of Jamshidi
bone marrow biopsy needle 11G (Biomedical, Italy) under seda-
tion. Centrifugation (0.6 g; 8 min) with Elmi CM-6M centrifuge
(Latvia). Red bone marrow separation into layers, manual sampling
of 0.5 ml of rich layer (BMAC) and intra-articular administration.

Two weeks later: group 2 — repeated, groups 3 and 4 — intra-
articular administration of PRP. Two month after osteoarthritis
induction, at the conclusion of the experiment, the animals were
sacrificed with a lethal dose of narcosis.

The epiphyses of the femur and tibia of animals were isolated
for histological and morphometric studies. Demineralization of
the samples was performed in a solution of OsteoFast 2 (BioG-
nost Ltd., Croatia). After washing, all samples were embedded
in paraffin (Leica Surgipath Paraplast Regular, USA) following
the standard procedure. Sagittal paraffin sections were made and
stained with hematoxylin and eosin, alcian blue with picrofuch-
sin and observed with an Olympus BX51 microscope. The Carl
Zeiss AxioVision SE64 Rel.4.9.1 software was used for mor-
phometry. Statistical analyses were performed using the Origin
Lab version 8.0. The Kruskal-Wallis test was used to compare
group means. P<0.05 were considered statistically significant.
The data are presented as a median (Me) and the upper and low-
er quartiles (Q1-Q3).

Results and their discussion. The articular surface defect
was studied in all experimental animals of groups 2, 3, and 4.
The average diameter of the defect is shown in Table 1. No sta-
tistically significant difference was found between the compari-
son groups, which made it possible to objectively evaluate other
indicators in the samples.

Table 1. Defect diameter in epiphysis after osteoarthritis induction

Group Bone Defect diameter, pm

tibia -

Group 1 (control)
femur -
tibia 2279.8 [1987.8-3087.3]

Group 2 (study)
femur 2085.7 [1239.5-2352.4]
tibia 2443.2 [1764.8-3206.6]

Group 3 (PRP/PRP)
femur 1576.9 [1422.3-5040.7]
tibia 2153.6 [1985.9-3361]
Group 4 (BMAC/PRP)

femur 1903.1 [1238.6-2686.7]

i L 4 A P o -

Fig. 2. Defect of the articular surface of the femur in rabbit osteoarthritis models.
Note: 1 —group 2; 2 — group 3; 3 — group 4; * articular cartilage defect. Hematoxylin-eosin
(A: x40), alcian blue-picrofuchsin (B: x100)

© GMN
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Cartilage defect was characterized by loss of hyaline carti-
lage, disruption of perifocal cartilage and subchondral bone tis-
sue (Fig. 2: 1A, 2A, 3A). In some samples, the area of the defect
was filled with connective tissue containing fibroblasts, in some
cases reticular tissues were found. The newly formed fibrore-
ticular tissue was also registered beyond the edge of the articular
cartilage, covering the cartilage surface with a thin layer. This is
explained by the migration of cells from the subchondral region
due to a through defect. In some samples, the density of the red
bone marrow decreased and the repair by connective tissue was
registered. Hemorrhages and vascular stasis of newly formed
vessels were observed around the defect. At the defect level, to-
tal cartilage reduction occurred, so only the average diameter of
these areas was estimated. In the perifocal epiphyseal cartilage,
partial preservation of chondromucoid and isogenic groups of
chondrocytes was observed, although cartilage structure was
dramatically changed. The main changes involved reduction of
cartilage thickness and cell density, which was associated with
degenerative changes. Morphologically, this is found as empty
lacunae devoid of chondrocytes, or cells with pycnosis. When
stained with alcian blue, which reacts with acidic sulfated gly-
cosaminoglycans, the reaction intensity of pericellular region of
chondromucoid is decreased. The degenerative changes of the
cartilage progressed radially from the mechanical damage zone,
and the surface layers of hyaline cartilage were damaged more
(Fig. 2: 1B, 2B, 3B). In the deeper layers of cartilage, the de-
structive changes with remodeling of chondromucoid and bone
tissue with the formation of lacunae were observed. In these
cases, the metaphyseal cartilage remained relatively preserved,
that is, the degenerative changes in the applied model of osteo-
arthritis were limited by the epiphysis.

The dystrophic changes of chondrocytes in the perifocal area
were smaller than in the defect site. A specific manifestation
of progressive degenerative changes was a faster reduction of
chondrocytes over the destructive changes of chondromucoid.
The analysis of chondrocyte density in test zones of a cartilage
surface with a length of 1,000 um showed an intergroup differ-
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ence between group 2 and groups 3 and 4 (43.6% and 46.8%,
P<0.05), whereas to the control 51.3% and 42.7% (P<0.05)
(Table 2).

According to the morphometric results, 2 months after defect
modeling the thickness of the peripheral cartilage decreased by
53.2% compared to the control group (P<0.05). In groups 3 and
4, no statistical difference was found when compared to group
2 (Table 3).

The analysis of the tibial epiphysis showed significantly
greater thickness (by 23.1%, P<0.05) in group 4 when compared
to group 2, which indicated a partial prevention of progressive
degenerative changes in articular cartilage (Table 3).

The evidence of the restorative process may be an increase
in bone marrow density and activation of angiogenesis (group
4). The changes of the articular cartilage of the tibia were simi-
lar to the disorders described, the only difference being that the
degenerative changes of the cartilage were more concentrated
in the surface layers, but local damage to the cartilage was also
recorded, which affected the subchondral bone.

Histological and morphometric analysis of subchondral bone
tissue revealed its partial destruction, which was associated both
with mechanical damage and with partial resorption of trabecu-
lar bone. The average group difference of relative density was
22.3% at the level of the femur and 22.5% at the level of the
tibia. No statistically significant difference was found between
the experimental groups (Table 3).

In the experiments, we investigated structural changes of the
articular cartilage surface after local defect modeling using his-
tological and morphometric methods. As previously described,
at the morphological level, the defect area was not limited to the
articular cartilage, subchondral part of the epiphysis was also
involved. The disorders of hyaline cartilage were due to chon-
drocyte death, reduction of their number in cartilage, resulting
in the recording of empty (cell-free) lacunae. The destructive
changes of chondromucoid also affected the damage and thick-
ness of the articular surface. We believe that this primarily oc-
curred in the surface layers of cartilage, and then, as the damage

Table 2. The average density of chondrocytes in the perifocal articular cartilage of the femur after osteoarthritis induction

Group

Cell density/test zone

Group 1 (control)

352.0 [315.0-386.0]

Group 2 (osteoarthritis)

131.0 [118.7-203.7]*

Group 3 (PRP/PRP)

232.5[150.0-307.0]*#

Group 4 (BMAC/PRP)

246.5 [209.0-300.2]*#

note: * — statistically significant when compared to control group (P<0.05);
# — statistically significant when compared to group 2 (P<0.05)

Table 3. The morphometric data of perifocal area of epiphysis after osteoarthritis induction

Group Bone | Thickness of perifocal epiphyseal cartilage, pm | Relative density of subchondral bone tissue, %
Group 1 tibia 1524.7 [1061.1-1531.6] 53.2[51.2-55.2]
(control) femur 1133.7 [1110.0-1156.3] 70.3 [68.8-72.6]
Group 2 tibia 778.9 [613.9-951.8]* 29.6 [23.9-36.1]*
(osteoarthritis) | femur 530.1 [447.0-815.0]* 36.2 [24.8-52.9]*
Group 3 tibia 1179.9 [680.9-1439.8]* 30.7 [25.6-35.1]*
(PRP/PRP) femur 714.2 [473.8-973.2]* 57.7 [37.6-78.4]*
Group 4 tibia 1012.8 [820.8-1188.2]*# 31.6 [29.8-36.3]*
(BMAC/PRP) | femur 591.3 [429.5-816.5]* 50.1 [35.8-56.0]*

186

note: * — statistically significant when compared to control group (P<0.05);
#— statistically significant when compared to group 2 (P<(0.05)
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progressed to the subchondral bone tissue, bone and deep carti-
lage layers resorbed. Thus, the change of the contour between
the cartilage and the bone tissue towards articular surface, as
well as empty lacunae in the cartilage with macrophages were
revealed. Similar changes were mentioned by Liu Z [6], who
revealed irregularity of the surface from week 2, and critical
cartilage degeneration from week 4 after osteoarthritis induc-
tion (cracks, loss of cartilage matrix, thickness reduction). It is
clear that the loss of chondrocytes dramatically reduces the po-
tential for cartilage repair, so the maintenance of cartilaginous
tissue is expected to have an effect on degenerative processes.
Unfortunately, in our experiments we did not find a statistically
significant difference in the PRP group, the dystrophic changes
continued as in the osteoarthritis group, although the tendency
for cartilage preservation was observed (irregular deformation
was combined with the areas of relatively preserved chondro-
mucoid). Partial preservation of chondrocyte number recorded
as isogenic groups in hyaline cartilage was found, but this did
not affect the preservation of the entire thickness of the articular
cartilage. The degenerative changes progressed, and the reduc-
tion of chondrocytes and destructive changes of chondromucoid
were revealed in the perifocal areas and even in the surface lay-
ers of the cartilage of the tibia. In the BMAC group, the thick-
ness of the cartilage surface was significantly greater only on the
tibial epiphysis, but the morphological changes in the subchon-
dral bone apparently had a similar course as in the group without
the introduction of the studied agents.
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SUMMARY

KNEE JOINT STRUCTURAL CHANGES IN OSTEO-
ARTHRITIS AND INJECTIONS OF PLATELET RICH
PLASMA AND BONE MARROW ASPIRATE CONCEN-
TRATE

10lifirenko O., 2Savosko S., 'Movchan O.

IShupyk National Medical Academy of Postgraduate Education,
Department of Orthopedics and Traumatology Nel, Kiev, *Bo-
gomolets National Medical University, Department of Histology
and Embryology, Kiev, Ukraine

The article presents the results of an experimental study on
the knee joint structural changes and morphometric evaluation
of articular cartilage with the injections of platelet rich plasma
(PRP) and bone marrow aspirate concentrate (BMAC). Carti-
lage defect, anterior cruciate ligament intersection and medial
meniscus resection were performed for the induction of osteoar-
thritis in rabbits. After 28 days, 0.9% NaCl, PRP or BMAC was
administered intra-articularly; 0.9% NaCl or PRP was injected
intra-articularly within 14 days. After 2 months, histological and
morphometric examination of the epiphyseal surface of the fe-
mur and tibia was performed. Animal models showed identical
diameter of epiphyseal cartilage defect, chondrocyte reduction
(by 55.1%), reduction of perifocal articular surface thickness
(by 53.2%) and relative bone density of epiphysis (by 44.3%).
Modeling of the joint defect was not limited to the area of dam-
age and caused degenerative changes of the articular cartilage
of the tibia. Statistical analysis showed that the introduction of
PRP had no preventive effect on the degenerative changes in the
articular surface. In the BMAC group, the thickness of the hya-
line cartilage of the tibia was found to be 23.1% (P<0.05) greater
compared with the 0.9% NaCl group and the double PRP group.
However, the relative density of subchondral bone tissue in the
experimental groups with osteoarthritis had no differences.

Keywords: osteoarthritis, knee joint, morphometry, platelet
rich plasma, bone marrow aspirate concentrate.

PE3IOME

CTPYKTYPHBIE HW3MEHEHHUS KOJEHHOI'O CY-
CTABA 1P OCTEOAPTPUTE U BBEJIEHUU OBOT'A-
IMEHHOM TPOMBOIIMUTAMMH TIJIA3MBI 1 KOHI[EH-
TPATA ACITMPATA KOCTHOI'O MO3I'A

10aundupenko A.U., 2Casocbko C.U., 'Mouan O.C.

THMAIIO um. ITJL Illynuxa, kageopa opmoneduu u mpasma-
monoauu Nel, Kues, >Hayuonanonolit MeOuyuncKuil ynueepcu-
mem um. A.A. Boecomonvya, kagheopa eucmonoeuu u smopuono-
euu, Kues, Yxpauna

B cratne NPEACTABJICHBI PE3YyIbTaTbl 3KCIIEPUMEHTAJILHOI'O
YICCIICIOBAaHUSL CTPYKTYPHBIX M3MEHEHHUH KOJEHHOIO cycTaBa
1 MOP(OMETPUYECKOH OLIEHKH CYCTAaBHOTO Xpsillia IOCJe BBe-
nenust oboraménuo TpomOouuramu rmiazmbl (OTII) u koH-
HeHTpara acnupara koctHoro mosra (KAKM). Kponukam mo-
JETTMPOBAIHN OCTEOAPTPHUT IYTEM (HOPMHUPOBAHUS XPSIIEBOTO
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nedeKTa, MepeceueHus MepeaHeil KpecTooOpasHOM CBSI3KH U
pesekuun MeauanbHoro MeHucka. Crmycts 28 nHeil BHyTpu-
cycrasuo Beoxuin 0,9% NaCl, OTII wiun KAKM, a cnyerst 14
nHeit nonoaHuTensHO - 0,9% NaCl unu OTIL. Cnycrs 2 mecsina
HPOBEJICHBI THCTOJIOTMYECKUE U MOP(HOMETPUUSCKHE HCCIICH0-
BaHUsI S (U3apHOIL TOBEPXHOCTH OeIPeHHOIT 1 OoIbIIeOepIIo-
Boi1 koctei. 1o pesynbraram vcciae0BaHul BO BCEX OIBITHBIX
rpymnrmax BbISIBJICHbI UACHTUYHBIC 110 )II/IaMepr )Ie(beKTbl DI~
(u3apHOro Xpsa, peayKuust XOHAPOUUToB Ha 55,1%, ymMeHb-
IICHNE TOJIIMHBI epu(OKAIBLHON CYCTaBHOIl IOBEPXHOCTH Ha
53,2% ¥ OTHOCHTENbHOW IJIOTHOCTH KOCTHOM TKaHU SMH(DH-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3a kocTH Ha 44,3%. MozenupoBanue cycTaBHOro nedexra He
OrpaHMYMBAIOCH 30HOI MOBPEXKACHHS M BHI3BAJIO TUCTPOdHUe-
CKHME HW3MEHEHHsI CyCTaBHOTO Xpsia OoJbIIeOepIioBOil KOCTH.
ITo pesynbraram cratucTudyeckoro aHanusa, seenenue OTII He
MOJABJUIO J€TeHEePAaTHBHbBIC H3MEHEHUsI CYyCTaBHOM TOBEPXHO-
ctu. B rpynne ¢ KAKM Ttonuyza ruannHoBoro xpsiiia 6osibiie-
6eproBoii kocTH Obuta Gosbine Ha 23,1% (p<0,05) B cpaBHeHUH
¢ rpymmsl ¢ 0,9% NaCl u rpynmnoit ¢ moBTOpHBIM BBEICHHEM
OTIIL. Ilpu 3TOM OTHOCHTENbHAS TUIOTHOCTh CYOXOHAPaIbHOM
KOCTHOW TKaHH B TPYIIIaX CPaBHEHUS C OCTEOAPTPUTOM HE OT-
JIMYanach.
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OIIEHKA 3/IOPOBbSI HACEJEHMS 110 JTAHHBIM JJOHO30JIOTHYECKOM TUATHOCTHKH

CauBkuna H.B., A6ayanaeBa A.A., TapukubaeBa C.K., locikanosa I H., Kyansimoaena I'.C.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cyaman, Kazaxcman

3HAYUMBIM HHIHKATOPOM COIHATIbHO-9KOHOMHYECKOTO pPa3-
BUTHSL JIFOOOTO TOCYHapcTBa SIBISICTCS 3I0POBBE €ro Haceie-
Hus. TpaTuIMOHHBIE METOABl MEIHLUHCKOTO O0CICIOBaHMS,
WCTIOJIb3yEeMbIE BO BpEeMsI MEAWUIMHCKHAX OCMOTPOB, IMO3BOJISI-
IOT OLEHHUTH COCTOSHHE (DU3UYECKOTO 3/I0pOBbS B CTaTH4e-
CKOM COCTOSIHWHM, OJHAKO COJIEPXKaT HEJOCTAaTOYHO CBEICHUI
00 aJanTanuOHHBIX BO3MOXKHOCTSIX OpraHusMma. B wacTHOCTH,
OHH OTPEIEIISIOT CIIOCOOHOCTh OpraHu3Ma MPHUCIOCAOINBATh-
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cs K M3MCHSIONIMMCS YCJIOBUSIM OKpyKatomiel cpenst [1-3].
CoCTosIHUE 3I0POBBS YEIOBEKA ONPENeIseTCs KOMMYSCTBOM U
MOIITHOCTBIO €T0 aJanTallMOHHBIX pe3epBoB [4-6]. [loaTomy mms
00BEKTHBHOM OLIEHKH 3J0POBBS M TIOBBIIICHUS d(P(PEKTUBHOCTH
03II0POBUTEIBHBIX MEPONPUSTHI JOJKHBI OTIPEEIIATHCS MOKa-
3aTeNd, XapaKTepU3YIOIIUE COCTOSHUE agalTallid OpraHu3Ma
[7-10]. InarHOCTHKY aganTaliOHHBIX BOBMOKHOCTEH OpraHm3-
Ma MOYXHO OTHECTH K ()OpME TOHO30JIOTHYECKOH JAUATHOCTUKU



