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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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sia progresulad ikargeba. mezenqimuri markeris 
vimentinis eqspresia aseve izrdeba CINIII-sa da in-
vaziur karcinomaSi. Tanainfeqciis mqone SemTx-
vevebSi proliferaciuli indeqsi Ki67-is moniS-
vnis mixedviT, gacilebiT ufro maRalia, xolo 
E-kadherinis eqspresia gacilebiT ufro dabalia. 
Ki67-is indeqsis da fosfohiston-H3-is SefasebiT 
sarwmunod aris SesaZlebeli saSvilonos yelis 

intraepiTeluri neoplaziis progresiis maRali 
da dabali risk jgufebis gamovlena, iseve rogorc, 
maRali p63-is eqspresiiT, dabali E-kadherinis da β–
kateninis da maRali vimetinis eqspresiiT. Tanain-
feqciebis arseboba SesaZloa gamoyenebuli iq-
nas rogorc saSvilonos yelis intraepiTeluri 
neoplaziebis progresiis riskis ganmsazRvreli 
damatebiTi risk-faqtori. 

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

1Olifirenko O., 2Savosko S., 1Movchan O.

1Shupyk National Medical Academy of Postgraduate Education, Department of Orthopedics and Traumatology No.1;
2Bogomolets 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 

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).  

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, μm

Group 1 (control)
tibia -

femur -

Group 2 (study)
tibia 2279.8 [1987.8-3087.3]

femur 2085.7 [1239.5-2352.4]

Group 3 (PRP/PRP)
tibia 2443.2 [1764.8-3206.6]

femur 1576.9 [1422.3-5040.7]

Group 4 (BMAC/PRP)
tibia 2153.6 [1985.9-3361]

femur 1903.1 [1238.6-2686.7]

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: ×40), alcian blue-picrofuchsin (B: ×100)
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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 μm showed an intergroup differ-

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, μm Relative density of subchondral bone tissue, %
Group 1
(control)

tibia 1524.7 [1061.1-1531.6] 53.2 [51.2-55.2]
femur 1133.7 [1110.0-1156.3] 70.3 [68.8-72.6]

Group 2
(osteoarthritis)

tibia 778.9 [613.9-951.8]* 29.6 [23.9-36.1]*
femur 530.1 [447.0-815.0]* 36.2 [24.8-52.9]*

Group 3
(PRP/PRP)

tibia 1179.9 [680.9-1439.8]* 30.7 [25.6-35.1]*
femur 714.2 [473.8-973.2]* 57.7 [37.6-78.4]*

Group 4 
(BMAC/PRP)

tibia 1012.8 [820.8-1188.2]*# 31.6 [29.8-36.3]*
femur 591.3 [429.5-816.5]* 50.1 [35.8-56.0]*

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

1Olifirenko O., 2Savosko S., 1Movchan O.

1Shupyk National Medical Academy of Postgraduate Education, 
Department of Orthopedics and Traumatology №1, Kiev; 2Bo-
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.

РЕЗЮМЕ

СТРУКТУРНЫЕ ИЗМЕНЕНИЯ КОЛЕННОГО СУ-
СТАВА ПРИ ОСТЕОАРТРИТЕ И ВВЕДЕНИИ ОБОГА-
ЩЕННОЙ ТРОМБОЦИТАМИ ПЛАЗМЫ И КОНЦЕН-
ТРАТА АСПИРАТА КОСТНОГО МОЗГА

1Олифиренко А.И., 2Савосько С.И., 1Мовчан О.С.

1нМАПо им. П.Л. Шупика, кафедра ортопедии и травма-
тологии №1, киев; 2национальный медицинский универси-
тет им. А.А. Богомольца, кафедра гистологии и эмбриоло-
гии, киев, украина

В статье представлены результаты экспериментального 
исследования структурных изменений коленного сустава 
и морфометрической оценки суставного хряща после вве-
дения обогащённой тромбоцитами плазмы (ОТП) и кон-
центрата аспирата костного мозга (КАКМ). Кроликам мо-
делировали остеоартрит путём формирования хрящевого 
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дефекта, пересечения передней крестообразной связки и 
резекции медиального мениска. Спустя 28 дней внутри-
суставно вводили 0,9% NaCl, ОТП или КАКМ, а спустя 14 
дней дополнительно - 0,9% NaCl или ОТП. Спустя 2 месяца 
проведены гистологические и морфометрические исследо-
вания эпифизарной поверхности бедренной и большеберцо-
вой костей. По результатам исследований во всех опытных 
группах выявлены идентичные по диаметру дефекты эпи-
физарного хряща, редукция хондроцитов на 55,1%, умень-
шение толщины перифокальной суставной поверхности на 
53,2% и относительной плотности костной ткани эпифи-

за кости на 44,3%. Моделирование суставного дефекта не 
ограничивалось зоной повреждения и вызвало дистрофиче-
ские изменения суставного хряща большеберцовой кости. 
По результатам статистического анализа, введение ОТП не 
подавляло дегенеративные изменения суставной поверхно-
сти. В группе с КАКМ толщина гиалинового хряща больше-
берцовой кости была больше на 23,1% (р<0,05) в сравнении 
с группы с 0,9% NaCl и группой с повторным введением 
ОТП. При этом относительная плотность субхондральной 
костной ткани в группах сравнения с остеоартритом не от-
личалась.

reziume

muxlis saxsris struqturuli cvlilebebi osteoarTritis dros 
da TrombocitebiT gamdidrebuli plazmis da Zvlis tvinis aspiratis koncentratis Seyvanisas 

1a. olifirenko, 2s. savosko, 1o. movCani

1p.SCupikis sax. postdiplomuri ganaTlebis erovnuli samedicino akademia, orTopediisa 
da travmatologiis kaTedra, kievi; 2a. bogomolcis sax. erovnuli 

samedicino universiteti, histologiisa da embriologiis kaTedra, kievi, ukraina 

statiaSi warmodgenilia muxlis saxsris 
struqturuli cvlilebebis eqsperimentuli 
kvlevis da saxsris xrtilis morfometriuli 
Sefasebis Sedegebi  TrombocitebiT gamdidre-
buli plazmis da Zvlis tvinis aspiratis  kon-
centratis Seyvanis Semdgom. bocverebSi xrti-
lovani defeqtis formirebiT wina jvaredini 
iogis gadakveTiT da medialuri meniskis rezeq-
ciiT modelirdeboda osteoarTriti. 28 dRis 
Semdeg saxsarSi SehyavdaT natrium qloridis 
0,9%-iani xsnari,  TrombocitebiT gamdidrebu-
li plazma an Zvlis tvinis aspiratis  koncen-
trati, 14  dRis Semdeg ki damatebiT SehyavdaT 
natrium qloridis 0,9%-iani xsnari an  Trom-
bocitebiT gamdidrebuli plazma. 2 Tvis Semdeg 
Catarda barZayis Zvlis da  didi wvivis Zvlis 
epifizuri zedapirebis histologiuri da morfo-
metriuli kvleva.  yvela sakvlevi jgufis Sede-
gebis mixedviT gamovlinda epifizuri xrtilis 

diametris identuri defeqtebi, qondrocitebis 
reduqcia 55,1%-iT, saxsris perifokaluri zeda-
piris sisqis Semcireba 53,2%-iT, Zvlis epifizis 
Zvlovani qsovilis simkvrivis Semcireba 44,3%-iT.  
saxsris defeqtis  modelireba dazianebis zoniT 
ar Semoifargleboda da iwvevda didi wvivis Zv-
lis saxsris xrtilis distrofiul cvli-leb-
ebs. kvlevis Sedegebis statistikuri analizis 
mixedviT, TrombocitebiT gamdidrebuli plazmis 
Seyvana ar Trgunavs sasaxsre zedapiris degener-
aciul cvlilebebs. Zvlis tvinis aspiratis kon-
centratis jgufSi didi wvivis Zvlis hialinuri 
xrtilis sisqe 23,1%-iT (р<0,05)  meti iyo, vidre  
natrium qloridis 0,9%-iani xsnaris jgufsa da 
TrombocitebiT gamdidrebuli plazmis  ganmeo-
rebiTi Seyvanis jgufSi. amasTan, Zvlis subxrti-
lovani qsovilis SefardebiTi simkvrive Sedar-
ebis jgufebSi ar gansxvavdeboda osteoarTritis 
jgufisagan.

ОЦЕНКА ЗДОРОВЬЯ НАСЕЛЕНИЯ ПО ДАННЫМ ДОНОЗОЛОГИЧЕСКОЙ ДИАГНОСТИКИ

Сливкина Н.В., Абдулдаева А.А., Тарджибаева С.К., Досжанова Г.Н., Куанышбаева Г.С.

нАо «Медицинский университет Астана», нур-султан, казахстан

Значимым индикатором социально-экономического раз-
вития любого государства является здоровье его населе-
ния. Традиционные методы медицинского обследования, 
используемые во время медицинских осмотров, позволя-
ют оценить состояние физического здоровья в статиче-
ском состоянии, однако содержат недостаточно сведений 
об адаптационных возможностях организма. В частности, 
они определяют способность организма приспосабливать-

ся к изменяющимся условиям окружающей среды [1-3]. 
Состояние здоровья человека определяется количеством и 
мощностью его адаптационных резервов [4-6]. Поэтому для 
объективной оценки здоровья и повышения эффективности 
оздоровительных мероприятий должны определяться пока-
затели, характеризующие состояние адаптации организма 
[7-10]. Диагностику адаптационных возможностей организ-
ма можно отнести к форме донозологической диагностики 


