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ÍÀÏÐÅÄÀÊ Ó ÂÅÒÅÐÈÍÀÐÑÊÎ£ ÐÅÃÅÍÅÐÀÒÈÂÍÎ£ ÌÅÄÈÖÈÍÈ: 

ÌÎÃÓŽÍÎÑÒ ÊÎÐÈØŽÅŒÀ ÁÈÎÌÀÒÅÐÈ£ÀËÀ ÍÀ ÁÀÇÈ 

ÊÀËÖÈ£ÓÌ ÔÎÑÔÀÒÀ ÍÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÍÎÌ ÌÎÄÅËÓ 

ÏÀÖÎÂÀ
1 2 3 4 5Ä.Ìàðêîâèž , Ç.Êî¼èž , Ì.Êîâà÷åâèž-Ôèëèïîâèž , À.Ðàäîâàíîâèž , Í.Àíäðèž , 

6 7£.Ôðàíöóñêè , Â.Òîäîðîâèž

Ðåãåíåðàòèâíà ìåäèöèíà ¼å îáëàñò õóìàíå è âåòåðèíàðñêå ìåäèöèíå êî¼à îáóõâàòà ñòâàðàœå æèâîã, 

ôóíêöèîíàëíîã òêèâà êî¼å žå îáíîâèòè è çàìåíèòè òêèâà è îðãàíå êî¼è ñó îøòåžåíè ïîâðåäîì, áîëåñòèìà, ñòàðåœåì 

èëè äåôåêòîì íà ðî�åœó. Îïîðàâàê òåðàïè¼îì ñà àäóëòíèì žåëè¼àìà, ñà èëè áåç êîðèøžåœà áèîìàòåðè¼àëà, âåîìà ñå 

óñïåøíî ñïðîâîäè ó òðåòìàíèìà êîä êîœà è ïàñà, ïîñåáíî êîä ïîâðåäà çãëîáíèõ âåçà, êîñòè¼ó è ëèãàìåíàòà.

Öèš îâå åêñïåðèìåíòàëíå ñòóäè¼å áèî ¼å äà ñå îäðåäè áèîêîìïàòèáèëíîñò òðè ðàçëè÷èòà áèîêåðàìè÷êà 

ìàòåðè¼àëà (ÁÖÌ) èìïëàíòèðàíèõ (ïàðàâåðòåáðàëíà ëóìáàëíà ðåãè¼à) ó ñóáêóòàíî òêèâî ïàöîâà ó ñêëàäó ñà 

ïðîöåäóðîì ìå�óíàðîäíèõ ñòàíäàðàäà (ÈÑÎ 10993-6; ÈÑÎ 10993-10) çà ñêðèíèíã òåñòîâå êîðèøžåœåì 

õèñòîëîøêèõ èñòðàæèâàœà. Ó ñâðõó óòâð�èâàœà áèîêîìïàòèáèëíîñòè èìïëàíòàòà ïðèìåœåíå ñó ðóòèíñêå 

õèñòîëîøêå òåõíèêå (Õ&Å, ÒÁ, ÀÇÀÍ), èìóíîõèñòîõåìè¼ñêå ìåòîäå (çà îáåëåæàâàœå Ò è Á ëèìôîöèòà è ìàêðîôàãà) 

è ñêåíèíã åëåêòðîíñêà ìèêðîñêîïè¼à íà äîäèðíî¼ ïîâðøèíè áèîìàòåðè¼àëà. Òðèäåñåò äâà ïàöîâà ñó ïîäåšåíà ó 

÷åòèðè ãðóïå: êîíòðîëíà ãðóïà, äåíòàëíà êåðàìèêà (ÄÖ), àëôà òðèêàëöè¼óì ôîñôàò (áÒÖÏ), õèäðîêñèàïàòèò (ÕÀÏ). 

Èíäåêñ èðèòàöè¼å (ñòåïåíà òêèâíîã îøòåžåœà) ¼å îäðå�èâàí ìèêðîñêîïñêèì è òàáåëàðíèì ñèñòåìèìà ïðîöåíå 

êî¼è ¼å áèî óïîðå�èâàí îöåíàìà îä 0 äî 4, ãäå ñó ðåçóëòàòè îïèñèâàíè îä ñëàáèõ (1) äî ñíàæíèõ (4). Èíôëàìàòîðíè 

èíôèëòðàò ñà÷èœàâàëè ñó ëèìôîöèòè, ïîëèìîðôîíóêëåàðè, ìàêðîôàãè, ñèäåðîôàãè è ìàñòîöèòè. Èñòîâðåìåíî ñó 

óî÷åíè çíàöè èíêàïñóëàöè¼å è íåîâàñêóëàðèçàöè¼å îêî ÁÖÌ. 

Íà îñíîâó èíäåêñà èðèòàöè¼å, ñòåïåíà è âðñòå èíôëàìàòîðíîã îäãîâîðà ó êîæè è ìåêèì òêèâèìà îêî èìïëàíòàòà 

ñâè ñëó÷à¼åâè ñó áèëè ó ãðàíèöàìà áèîêîìïàòèáèëíîñòè àëè ðàçëè÷èòîã ñòåïåíà ðåàêöè¼å: íà¼èíòåçèâíè¼è îäãîâîð 

¼å çàáåëåæåí êîä ÕÀÏ, à ñëàá è óìåðåí ó ñëó÷à¼åâèìà ÄÖ è áÒÖÏ áèîêåðàìè÷êèõ èìïëàíòàòà.

Êðàòàê ñàäðæà¼

Êšó÷íå ðè¼å÷è: Ðåãåíåðàòèâíà ìåäèöèíà, áèîêåðàìèêà, áèîêîìïàòèáèëíîñò, õèñòîëîãè¼à

1  4 3 5Äð Äàíèöà Ìàðêîâèž, àñèñòåíò, Äð Àíèòà Ðàäîâàíîâèž, äîöåíò Ìèëèöà Êîâà÷åâèž-Ôèëèïîâèž, äîöåíò,  Äð Íåíàä Àíäðèž, 
6äîöåíò, Äð £åëåíà Ôðàíöóñêè, äîêòîðàíò, Ôàêóëòåò Âåòåðèíàðñêå Ìåäèöèíå, Óíèâåðçèòåò ó Áåîãðàäó,  

2   57  Äð Çâåçäàíà Êî¼èž,ïðîôåñîð, Èíñòèòóò çà Ìåäèöèíñêó ôèçèîëîãè¼ó, Ìåäèöèíñêè ôàêóëòåò, Óíèâåðçèòåò ó Áåîãðàäó ÄðÂåðà 
 Òîäîðîâèž, ðåäîâíè ïðîôåñîð, Ñòîìàòîëîøêè Ôàêóëòåò ó Ïàí÷åâó,  
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THE IMPROVEMENT IN VETERINARY REGENERATIVE MEDICINE: THE 
POSIBILLITY OF USING THE BIOMATERIALS BASED ON CALCIUM-

PHOSPHATES ON RAT EXPERIMENTAL MODEL

1 2 3 4 5 6 7D.Markoviæ , Z.Kojiæ , M.Kovaèeviæ-Filipoviæ , A.Radovanoviæ , N.Andriæ , J.Francuski , V.Todoroviæ

Abstract

Regenerative medicine is the field of human and veterinary medicine that involves creating living, functional tissue to repair 

and replace tissues or organs that have been damaged by injury, disease, aging or birth defects. Regenerative adult cell 

therapy with or without supporting biocompatible material, has been currently successfully treated in horses and dogs, 

especially in joint, bone and ligament injuries.

The aim of this study was to evaluate the biocompatibility of three different bioceramical materials (BCM) implanted 

(paravertebral lumbal region) in rat subcutaneous tissue according to the International standard procedures (ISO 10993-6; 

ISO 10993-10) for screening tests by histological examinations. In order for biocompatibility phenomena to be investigated 

and to choose of an implantable device we use the routine histological techniques (H&E, TB, AZAN), 

immunohistochemical method (for labeling T and B lymphocytes and macrophages) and scanning electron microscopic 

investigations on interface of biomaterials. Thirty two rats were assigned to 4 groups, as following: control group; dental 

ceramic (DC) implants; alfa tricalcium phosphate (áTCP); hydroxyapatite (HAP). The irritation index (the level of tissue 

injuring) was noted microscopically and tabelar system of evaluations were compared in grading scores from 0 to 4, where 

results had been described from mild (1) to severe (4). The inflammatory infiltrate consisted of lymphocytes, 

polimorphonuclears, macrophages, siderophages and mastocytes. At the same time there were sign of encapsulation and 

neovasculogenesis around BCM. 

In conclusion, the irritation index among the different BCM were in all cases in the range of biocompatibility. Evaluating 

different responses according to BCM, the most intense tissue reaction was noticed at HAP, grading as severe and mild to 

moderate for DC and áTCP.

Key Words: Regenerative medicine, bioceramics, biocompatibility, histology
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