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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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saSualebiT, sajdomi nervis funqciuri indeq-
sis Semdgomi gansazRvriT. IV kviras tardeboda 
eleqtroneiromiografia, histologiuri da mor-
fometriuli analizebi.
Sedegebis ganzogadeba miuTiTebs, rom polie-

Tilenglikol-hidrogeli metad uwyobs xels 
funqciur aRdgenas rogorc sajdomi nervis 
funqciuri indeqsis, aseve, ConCxis kunTebis mio-
grafiuli pasuxis mixedviT. epinevrul nakerTan 
da polieTilenglikol-hidrogelTan SedarebiT, 
fibrinuli webos gamoyenebam ganapiroba maCvene-
blebis naklebi sidide polieTilenglikol-hi-
drogelTan mimarTebiT. 

statistikuri analizi miuTiTebs polieTi-
lenglikol-hidrogelis da fibrinuli webos 
dadebiT gavlenaze nervis regeneraciaze, Tumca, 
sarwmunod ufro maRali remielinizacia (boWko-
Ta diametris analizis mixedviT) dadasturda mx-
olod polieTilenglikol-hidrogelis jgufSi, 
riTac aixsneba kiduris ufro swrafi funqciuri 
aRdgena. dazianebuli nervebis mikroqirurgiuli 
aRdgenisas polieTilenglikoli hidrogelis 
saxiT warmoadgens ufro perspeqtul saSualebas, 
rogorc webo, uwyobs ra xels nervis swraf re-
generacias, denervirebuli kunTebis reinervacias 
da kiduris funqciur aRdgenas. 

PECULIARITIES OF ACTIVATION OF COMPENSATORY-ADAPTIVE PROCESSES 
IN ADULT RAT LIVER CAUSED BY UNILATERAL NEPHRECTOMY

Karumidze N., Bakuradze E., Modebadze I., Gogolauri T., Dzidziguri D.

Division of morphology, Biology Department, Faculty of Exact and Natural Scineces,
 Iv. Javakhishvili Tbilisi State University, Georgia 

At the modern stage, the study of the mechanisms of com-
pensatory-adaptive processes of separate as well as inter organs, 
has acquired special importance. The urgency of the problem is 
further enhanced by its social nature. Deep study of these mech-
anisms allows for the rational employment of such people after 
treatment. In this sense, special attention is given to organs such 
as the heart,liver and kidneys. Recently, two types of responses 
after acute organ failure have appeared to be shared in the liver, 
heart, and kidney: (i) surviving differentiated parenchymal cells 
undergo cell hypertrophy via polyploidization; and (ii) a popula-
tion of progenitors, mostly identified as resident, more imma-
ture diploid parenchymal cells, self-renew and differentiate to 
replace lost cells [12]. Complex metabolic transformations, as 
well as detoxification and filtration processes, as it is known, 
maintain the body’s homeostasis [5]. A pathological condition 
that develops during liver damage and revealed in impaired 
kidney function, including acute renal failure, has been known 
for about 100 years as hepatorenal syndrome. Despite numer-
ous treatments, a significant reduction in mortality has not been 
achieved to date [3,13,15-17].

Particular importance today is also attached to the study of 
compensatory mechanisms induced in response to increased 
functional load on the liver after various renal pathologies or 
resections. Latent hepatopathy caused by increased functional 
load on the liver in response to renal resection is revealed in 
experimental animals and patients. Thus, any changes in the 
functioning of these organs, including those caused by surgery, 
increase the risk of severe complications and inevitably lead to 
systemic disorders. Based the above, the urgency of the problem 
of inter organ compensatory mechanisms and the expediency of 
intensive research in this direction is clear [4].

Recent studies have found relatively little information that 
compensatory and adaptive growth of liver is not always ac-
companied by strictly regulated sequential regeneration pro-

cesses such as proliferation, hypertrophy, and polyploidy. For 
example, it has been shown that 4 days after the common bile 
duct ligation, ploidy of destructive liver parenchyma cells is in-
creased [7]. Increasing of the degree of polyploidy was found 
under radiation and oxidative stress [10]. It has been established 
that, in the case of alimentary dyslipidemia, the mechanism 
of regeneration depends on the duration of use of the hepato-
genic ration and the degree of damage [1]. Clinical trials have 
shown that after unilateral nephrectomy for any reason, patients 
need constant follow-up, since the changes that develop over 
the years in the remaining kidney primarily affect liver func-
tion [14]. For example, after unilateral nephrectomy decrease 
in urine output and glomerular filtration, which leads to the so-
called latent hepatopathy is occur [2]. At the same time, it is not 
yet known, for example, which mechanism of adaptive growth 
is used by the liver in response to dysfunction resulting from 
unilateral nephrectomy.

Evaluation of changes in hepatocyte ploidy of white adult rats at 
different time from unilateral nephrectomy is the aim of the work.

Material and methods. Experimental Animals and Model. 
Experiments were carried out on adult white rats(130-150 g). All 

laboratory animals have been housed in cages at room temperature 
(25°C), with free access to standard food and water chow and sub-
jected to a 12 h light/dark cycle. Unilateral nephrectomy (resection 
of the right kidney) was performed under ether anesthesia.

Experimental groups
The animals were divided into 2 groups: 1. Control group - 

intact rats that underwent false surgery; 2. Experimental group 
- animals that underwent unilateral nephrectomy. liver and renal 
tissue (study material) was taken at 24 h, 48 h, 72 h, after Uni-
lateral nephrectomy. 

1 mg/kg of colchicine (Sigma, USA) was injected into the ani-
mals of both the control and the test groups for determination of 
the colchicine mitotic index per 1000 cells (‰).
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Fixation and embedding in paraffin of liver tissue
Liver and renal tissue was fixed in formalin (4% solution ph 

7.2-7.4 for 2 days). After fixation, the tissue sections were de-
hydratedby passing through in increasing concentration of al-
cohol baths (70%- 30 min, 80%- 30 min, 96%- 30 min). Then, 
tissues were placed in acetone three times for 20 min each, 
acetone-benzoyl (1:1) for 30 min, benzoyl three times for 20 
min each. Placed in Paraffin wax (58‐60 ºC), three changes, 1 
hours each. Tissues were embedded into paraffin blocks. Tis-
sues were sectioned by Leica microtome (thickness of sections 
-5µm) and stained using standard protocol of Hematoxylin and 
eozine (H&E) [8].Tissue samples were studied under the light 
microscope (Zeiss Primo Star, Germany).

Preparation of Schiff’s reagent and smears staining
Hepatocytes smears were stained by Schiff reagent (Feulgen 

staining). Schiff’s reagent was prepared as follows: 200ml of 
boiling, distilled water were poured on 1g of powdered basic 
fuchsin. After cooling to 50°C, the solution was filtered and 
20ml of 1 N HCl was added, cooled to 25°C and 2g of K2S205 
was added. Vacate overnight in a dark place. The bisulfite wash-
ing solution was composed of 10 ml 10% K2S205, 10 ml1 N HCl 
100 ml of distilled water.

After fixation of methyl alcohol, the smear was fixed in 5% 
sulfosalicylic acid for 10 minutes, rinsed in distilled water and 
placed in solution (LiCl 9M + HCl 0.2M) for 20 minutes, rinsed 
in 0.01 M HCl; Placed in the dye (Schiff reagent) for 30 min-
utes-1 hour.Moved inbisulfite washing solution three times for 
5 min each; rinsed in 0,01 M HCl; than alcohol baths (80°-5 

min, 96°-5 min); Placed in xylol, two changes, 20 min each and 
mount in mounting media. 

Conventional light microscope, ocular micrometer and stage 
micrometer were used for morphometry. The ocular microm-
eter was calibrated using a stage micrometer - the size of the 
divisions on the ocular micrometer was determined at the ap-
propriate magnification. Immersion objective (X100) and H&E 
stained preparations were used for the measurement. For each 
structure were measured height and width, reseved numbers 
were multiplied and obtained the area. 300 cells were measured 
for each sample [6,11].

Nuclear DNA content was detected by using of computer soft-
ware ImageJ 1.36 b.

Results and discussion. Polyploidy as shown is a common bio-
logical phenomenon, influences all levels of biological organiza-
tion, from genes to cells to entire ecosystems Yet, polyploidy re-
mains underexplored in many contexts, and its roles and impact in 
biological processes and across phylogeny are unclear [9].

Using the above methods, carried out a comparative assess-
ment of changes in liver histoarchitectonics and proliferative 
activity in control and experimental animals (unilateral kidney 
resection). Fig. 1 shows intact rat liver (Fig.1 A,B,C,D) where 
the typical histoarchitectonics of adult rat liver is clearly visible: 
the classical lobular structure, the oval-shaped central vein (CV) 
located in the center of the lobule, liver plates radiated from the 
periphery, polygonal-shaped parenchymal cells - hepatocytes 
(both mono and binuclated) assembled into plates in one or two 
rows and sinusoidal capillaries located between them (Fig. 1A).

Fig. 1. A, B, C, D. Light microscope micrograph of the rat liver tissue. A - control. The photo shows the classic particle structure. 
In the particles we see: oval-shaped cavity – the central vein (CV) and sinusoids (SC); B - 48 hours after nephrectomy; 

C - 56 hours after nephrectomy; D - 72 hours after nephrectomy. The photos clearly show slightly enlarged sinusoids. 
E - Mitotic index change in hepatocytes at 48, 56 and 72 h after unilateral nephrectomy; 

Table 1 - results of measurement of liver tissue cells and nuclei areas; F - ploidy change in hepatocytes at 48, 56 and 72 h after 
unilateral nephrectomy. G - isolated hepatocytes stained with Feulgen reaction; H - Image in computer program Image J
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 How does the hepatic architecture change after eremoval 
of the right kidney? Studies have shown that within 48 hours 
of unilateral nephrectomy the microscopic picture of the liver 
ischanged slightly . The radial structure of the organ is pre-
served (Fig. 1B). However, there is a change in the relation-
ship between the sinusoids and the liver plates. In particular, 
slightly enlarged sinusoids (SC) are well visible. Neverthe-
less, the disruption of the typical structure of hepatocytes is 
not manifested in the liver tissue. Similar changes are ob-
served at 56 and 72 hours after operation, with the expansion 
of sinusoids more pronounced at 72 hours (Fig. 1C,D). The 
results show that the effect of unilateral nephrectomy on rat 
liver histoarchitectonics is morphologically appears only in 
the changing of the spatial relationship of the sinusoids and 
liver plates within 72 hours. 

Against the background of these changes, we have assessed 
the proliferative activity of liver parenchymal cells. It was found 
that unilateral nephrectomy did not change mitotic index of the 
liver in animals of experimental group during the first three days 
(48th, 56th and 72nd hours) (Fig. 1E).

At the same time, some structural changes were revealed 
after the morphometric analysis of hepatocytes and their nu-
clei. In particular, it was found that at 48 hours after unilat-
eral nephrectomy, the areas of hepatocytes and their nuclei 
are increased compared to controls in the liver. These data 
remain unchanged at 56 h and 72 h after the operation (Fig.1, 
Table 1).

In cholestatic liver-induced by common bile duct ligation 
as well as in dyslipidemia, as already mentioned above, have 
been shown that Increased functional load at early stage initi-
ates polyploidy in the liver (7, 1). Therefore, we have studied 
the changes in the quantitative ratio of hepatocytes with differ-
ent ploidy in the liver of animAals of control and experimen-
tal groups. It was found that in 48 hours after the operation the 
ratio of different ploidy hepatocytes did not statisticaly change 
compared to control. Also, no changes in the genome content 
of hepatocytes were observed at 56 h after surgery compared to 
intact animals. In particular, diploid (2c) and tetraploid (2cx2) 
cells were reducedstatistically significant, while the number of 
4c, 4cx2, and 8c cells remained unchanged (Fig. 1F).

We also assessed the change in renal histoarchitectonics 
from unilateral nephrectomy on above dates. The micro-
graphs presented in Figure 2 show the renal histoarchitecton-
ics of the control rats. In particular, the typical distribution of 
renal tubules and blood vessels in the space and the structure 
of the distal and proximal tubules of the nephrons is well vis-
ible. In their lumens, renal epithelial cells with eucromatin 
nuclei and moderately active nuclei are well distinguished 
(Fig. 2A).

At 48 hours after unilateral nephrectomy, no visible chang-
es are observed in renal histoarchitectonics, but it is important 
to note that the proliferative activity of nephrocytes increases 
very slightly but significantly (Fig. 2. B). Increased mitotic 
index is also apeare at 56 and 72 hours after nephrectomy 

Fig. 2 A, B, C, D. Light microscope micrograph of the rat kidney tissue. A – control; B - 48 hours after nephrectomy; 
C - 56 hours after nephrectomy; D - 72 hours after nephrectomy; F - ploidy change in hepatocytes at 48, 56 

and 72 h after unilateral nephrectomy. The photos clearly show the typical distribution of renal tubules 
and blood vessels in space; E - mitotic index change in kidney at 48, 56 and 72 h after unilateral nephrectomy; 

Table 2 - results of measurement of kidney tissue cells and nuclei areas; F - ploidy change in kidney at 48, 56 and 72 h 
after unilateral nephrectomy; G – isolated kidney cells stained with Feulgen reaction; H - image in computer program Image J
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(Fig. 2 C, D, E), which may be associated with an increased 
functional load on the organ. Morphometric analysis of cells 
and nuclei in renal tissue revealed that at 48 hours after uni-
lateral nephrectomy, the area of ​​nephrocytes nephrocytes sta-
tistically increased in comparison with the control. The area 
of ​​nephrocytes statistically increased also at 56 and 72 hours 
after surgery (Fig. 2, Table 2).

Quantitative analysis of DNA in isolated nephrocytes of ani-
mals of control and experimental group showed that number of 
diploid (2c) cells decreased and percentage of tetraploid (2cx2) 
cells increased statistically significantly at 48 h after unilateral 
nephrectomy compared to intact animals. The number of binu-
cleited tetraploid cells also increased at 56 and 72 hours after the 
opration (Fig. 2 F).

From obtained results follow that the kidney responds to the 
functional load caused by unilateral nephrectomy by increasing 
the number of high ploydy cells. The fact that the number of 
polyploid cells in the kidney increases 24 hours earlier than in 
the liver may be explained by a more rapid increase in the func-
tional load on the second kidney.

Conclusions. The results obtained by us show that in con-
ditions of hepatopathy caused by unilateral nephrectomy, as in 
some other pathologies, in response to increased functional load, 
the liver prefer polyploydy from the inter-organ compensatory-
adaptive mechanisms at the initial stage. After unilateral ne-
phrectomy, in the second kidney of adult white rats, in the initial 
stage, an increase in the number of high-ploydy cells allows us 
to think that cell polyplodization is a preferred compensatory 
adaptative mechanism characteristic of parenchymal organs in 
response to increased functional load. 
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SUMMARY

PECULIARITIES OF ACTIVATION OF COMPENSA-
TORY-ADAPTIVE PROCESSES IN ADULT RAT LIVER 
CAUSED BY UNILATERAL NEPHRECTOMY

Karumidze N., Bakuradze E., Modebadze I., Gogolauri T., 
Dzidziguri D.

Division of morphology, Biology Department, Faculty of Exact 
and Natural Scineces, Iv. Javakhishvili Tbilisi State University, 
Georgia 

In order to determine the general patterns of activation of 
the inter organ compensatory-adaptive processes, the pecu-
liarities of activation of compensatory processes caused by 
unilateral nephrectomy in adult rat liver at the initial stage 
of hepatopathy (first three days after the operation) have 
been studied. In particular, it has been established that only 
small but visible abnormalities in the spatial relationship of 
sinusoids and hepatic plates are revealed morphologically 
in rat liver histology. The increasing of the functional load 
caused by changes in histoarchitecture, at these times, does 
not stimulate hepatocyte proliferation. At the same time, it is 
revealed that at the initial stage of hepatopathy caused by uni-
lateral nephrectomy, preference is given to polyploidy from 
compensatory-adaptive processes charachterised to liver. 
In particular, it has been shown that liver responses mainly 
by quantitative increases in binucleated cells (2cx2) to the 
functional load induced by unilateral nephrectomy at an early 
stage.

Keywords: white rat, liver, unilateral nephrectomy, poly-
ploidy. 
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РЕЗЮМЕ

ОСОБЕННОТИ АКТИВАЦИЙ КОМПЕНСАТОРНО-
ПРИСПОСОБИТЕЛЬНЫХ ПРОЦЕССОВ ПРИ ОДНО-
СТОРОННЕЙ НЕФРЭКТОМИИ В ПЕЧНИ ВЗРОС-
ЛЫХ КРЫС

Карумидзе Н.А., Бакурадзе Е.Д., Модебадзе И.Р., 
Гоголаури Т.М., Дзидзигури Д.В.

Тбилисский государственный университет им. Ив. Джава-
хишвили, факультет точных и етественных наук, депар-
тамент биологии, кафедра морфологии, Грузия

С целью определения общих закономерностей актива-
ции механизмов межорганных компенсаторно-приспо-
собительных процессов, изучены особенности компен-
саторных процессов в печени взрослых белых крыс на 
начальной стадии гепатопатии, вызванной односторон-
ней нефрэктомией (первые три дня после операции). В 
частности, установлено, что морфологически в гистоар-
хитектуре печени крысы выявляются лишь небольшие, 
но видимые изменения пространственного соотношения 
синусоид и печеночных протоков. В печени увеличение 
функциональной нагрузки, вызванное изменениями ги-
стоархитектуры, в это время не стимулирует пролифе-
рацию гепатоцитов. В то же время выявлено, что на на-
чальной стадии гепатопатии, вызванной односторонней 
нефрэктомией, предпочтение отдается полиплоидии из 
компенсаторно-приспособительных процессов, характер-
ных для печени. В частности, было показано, что реакция 
печени в основном выражается в количественном увели-
чении двуядерных клеток (2cx2) на функциональную на-
грузку, вызванную на ранней стадии односторонней не-
фрэктомией.

reziume

zrdasruli TeTri virTagvas RviZlSi calmxrivi 
nefreqtomiiT gamowveuli kompensatorul-adap-
taciuri procesebis aqtivaciis Taviseburebebi

n. qarumiZe, e.bakuraZe, i.modebaZe, T.gogolauri, 
d.ZiZiguri

ivane javaxiSvilis sax. Tbilisis universite-
ti, zust da sabunebismetyvelo mecnierebaTa 
fakulteti, biologiis departamentis morfolo-
giis kaTedra, saqarTvelo

organoTaSorisi kompensatorul-SeguebiTi pro-
cesebis meqanizmebis aqtivaciis zogadi kanonzo-
mierebebis dadgenis mizniT, Seswavlilia calmxri-
vi nefreqtomiiT gamowveuli hepatopaTiis sawyis 
etapze (operaciidan pirveli sami dRe) zrdasruli 
TeTri virTagvebis RviZlSi kompensatoruli pro-
cesebis mimdinareobis Taviseburebebi. kerZod, dad-
genilia, rom aRniSnul vadebze virTagvas RviZlis 
histoarqiteqtonikaSi morfologiurad mxolod 
sinusoidebis da RviZlis bagirakebis sivrciTi 
urTierTobis mcire, magram TvalsaCino darRvevebi 
vlindeba. RviZlze, histoarqiteqtonikis cvlile-
bebiT gamowveuli funqciuri datvirTvis gazrda, 
aRniSnul vadebze, ar iwvevs hepatocitebis proli-
feraciis stimulacias. amave dros, gamovlinda, rom 
calmxrivi nefreqtomiiT gamowveuli hepatopaTiis 
sawyis etapze, RviZlisTvis damaxasiaTebel organo-
TaSorisi kompensatorul-SeguebiTi procesebidan 
upiratesoba poliplodizacias eniWeba. kerZod, 
naCvenebia, rom calmxrivi nefreqtomiiT gamowveul 
funqciur datvirTvas zrdasruli virTagvas RviZ-
li sawyis etapze ZiriTadad orbirTviani ujre-
debis (2cx2) raodenobrivi matebiT pasuxobs.

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

1Tkachuk P., 2Savosko S., 1Strafun S., 3,4Kuchmenko O., 5Makarenko O., 4Mkhitaryan L., 4Drobotko T.

1SI “Institute of Traumatology and Orthopedics of the National Academy of Medical Sciences of Ukraine”, Kyiv; 
2Bogomolets National Medical University, Kyiv; 3SI “NSC” Institute of Cardiology. M.D. Strazheska”

of the National Academy of Medical Sciences of Ukraine, Kyiv; 4Nizhyn Gogol State University; 
5Interregional 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-

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 


