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Ðîáîòà âèêîíàíà â³äïîâ³äíî äî ïëàíó íàóêîâèõ 
äîñë³äæåíü êàôåäðè àíàòîì³¿ ëþäèíè «Çàêîíîì³ð-
íîñò³ â³êîâèõ ³ êîíñòèòóö³îíàëüíèõ ìîðôîëîã³÷íèõ 
ïåðåòâîðíü âíóòð³øí³õ îðãàí³â ³ ê³ñòêîâî¿ ñèñòåìè çà 
óìîâ âïëèâó åíäî- ³ åêçîãåííèõ ÷èííèê³â ³ øëÿõè ¿õ 
êîðåêö³¿», ¹ äåðæ. ðåºñòðàö³¿ 0113U001347. 

Âñòóï. Îñòàíí³ìè ðîêàìè ó áàãàòüîõ ðîçâèíåíèõ 
êðà¿íàõ ñâ³òó çíà÷íî çá³ëüøèëàñÿ ê³ëüê³ñòü ïîòåðï³-
ëèõ ïðè äîðîæíüî-òðàíñïîðòíèõ ïîä³ÿõ ³ ëîêàëüíèõ 
â³éñüêîâèõ êîíôë³êòàõ, ùî âèñóâàº ïðîáëåìó âè-
â÷åííÿ îòðèìàíèõ ïðè öüîìó òðàâì, ðîçðîáêè åôåê-
òèâíèõ çàõîä³â ïî ñêîðî÷åííþ ³ çíèæåííþ âàæêîñò³ 
¿õ íàñë³äê³â, ðåàá³ë³òàö³¿ âêàçàíèõ êîíòèíãåíò³â ïî-
òåðï³ëèõ ó ðÿä íàéá³ëüø ïð³îðèòåòíèõ ³ àêòóàëüíèõ 
äåðæàâíèõ çàâäàíü [1,2]. Àêòóàëüí³ñòü âèð³øåííÿ 
ö³º¿ ïðîáëåìè îáóìîâëåíà çðîñòàííÿì ïîøèðåíîñò³ 
òðàâìàòèçìó â íàø³é êðà¿í³ ³ âðàæåííÿì â îñíîâíîìó 
îñ³á ïðàöåçäàòíîãî â³êó. 

Ì’ÿçîâî-ñêåëåòí³ óøêîäæåííÿ ñêëàäàþòü ïðè-
áëèçíî 70 % â³ä óñ³õ â³éñüêîâèõ óøêîäæåíü ³ îáóìîâ-
ëþþòü äóæå íèçüêèé ð³âåíü ñìåðòíîñò³, àëå ñïðèÿ-
þòü çíà÷í³é çàõâîðþâàíîñò³ [3]. Ïîä³¿, ùî íàãàäóþòü 
ïðèðîäí³ êàòàêë³çìè, àëå ñòâîðåí³ ëþäèíîþ, òàê³ 
ÿê â³éíè, òàêîæ çíà÷íîþ ì³ðîþ â³äîáðàæàþòüñÿ íà 
çäîðîâ’¿ íàñåëåííÿ [4]. 

Åêñïåðòè ÂÎÎÇ ïðîãîëîñèëè ïåðøó äåêàäó ÕÕ² 
ñòîð³÷÷ÿ äåêàäîþ ë³êóâàííÿ ê³ñòîê òà ñóãëîá³â, ³ îñî-
áëèâî ïðèä³ëÿëàñÿ óâàãà ïðîô³ëàêòèö³ òà ë³êóâàííþ 
òðàâìàòè÷íîãî ¿õ óøêîäæåííÿ [7]. 

Ðÿä àâòîð³â [5,6,9] ïîâ³äîìèëè, ùî ñèìâàñòàòèí 
ïîêðàùóº ôîðìóâàííÿ ê³ñòêîâî¿ òêàíèíè ÿê ï³ñëÿ 
ï³äøê³ðíîãî ââåäåííÿ ìèøàì, òàê ³ ï³ñëÿ ïåðîðàëü-
íî¿ çàñòîñóâàííÿ äàíîãî ïðåïàðàòó ùóðàì. Âëàñòè-
âîñò³ ñòàòèí³â ï³äâèùóâàòè ù³ëüí³ñòü ê³ñòêîâî¿ òêà-
íèíè òà çìåíøóâàòè ðèçèê ïåðåëîì³â áóëè ïîêàçàí³ 
â áàãàòüîõ ïðàöÿõ 

Ö³ äîñë³äæåííÿ íàãîëîøóþòü íà íåâèâ÷åí³é ðîë³ 
ìåâàëîíàòíîãî øëÿõó â ðåãóëÿö³¿ ôîðìóâàííÿ ê³ñòêè. 

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ 
îñîáëèâîñòåé ïåðåá³ãó ïðîöåñ³â ðåïàðàòèâíî¿ ðå-
ãåíåðàö³¿ âåëèêîãîì³ëêîâî¿ ê³ñòêè ùóð³â çð³ëîãî â³êó 
çà óìîâ âàæêîãî ñòóïåíÿ çíåâîäíåííÿ îðãàí³çìó òà 
âèçíà÷åííÿ åôåêòèâíîñò³ çàñòîñóâàííÿ ïðåïàðàòó 
ñèìâàñòàòèí ç ìåòîþ êîðåêö³¿ âèÿâëåíèõ çì³í. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíò 
ïîñòàâëåíî íà á³ëèõ ùóðàõ-ñàìöÿõ çð³ëîãî â³êó, ÿêèõ 
ðîçïîä³ëèëè íà êîíòðîëüíó (Ê) òà ï³ääîñë³äíó (Ä) 
ñåð³¿. Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâî-
äèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîí-
âåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòî-
âóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» 
(Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â 
åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íà-
ö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Åêñïåðèìåíòàëüí³ òâàðèíè áóëè ïîä³ëåí³ íà äâ³ 
ãðóïè: ó ïåðø³é (Ä1) ìîäåëþâàâñÿ âàæêèé ñòóï³íü 
ïîçàêë³òèííîãî çíåâîäíåííÿ îðãàí³çìó, ÿêèé äîñÿ-
ãàâñÿ ïðîòÿãîì òðüîõ ì³ñÿö³â, à ó äðóã³é (Ä2) ïðîâî-
äèëàñÿ êîðåêö³ÿ ìîðôîôóíêö³îíàëüíèõ çì³í, âèêëè-
êàíèõ âàæêèì ñòóïåíåì ïîçàêë³òèííî¿ äåã³äðàòàö³¿ 
îðãàí³çìó. Äåã³äðàòàö³ÿ äîñÿãàëàñÿ ïåðåáóâàííÿì 
òâàðèí íà áåçñîëåâ³é ä³ºò³ òà ïî¿ííÿì ¿õ á³äèñòèëüî-
âàíîþ âîäîþ ç äîäàâàííÿì ä³óðåòèêà – ëàçèêñó. 

Òâàðèíàì êîíòðîëüíî¿ òà åêñïåðèìåíòàëüíî¿ 
ñåð³é ï³ñëÿ äîñÿãíåííÿ âàæêîãî ñòóïåíÿ çíåâîäíåí-
íÿ â óìîâàõ îïåðàö³éíî¿ ï³ä çàãàëüíèì çíåáîëåííÿì 
íàíîñèâñÿ ä³ð÷àñòèé ïåðåëîì ä³àìåòðîì 2 ìì íà ïå-
ðåäí³é ïîâåðõí³ ïðàâî¿ ãîì³ëêè. 

Íàäàë³ òâàðèíè êîíòðîëüíî¿ ñåð³¿ òà ï³ääîñë³äí³ 
òâàðèíè ãðóïè Ä1 ïåðåâîäèëèñÿ íà çâè÷àéíèé ðà-
ö³îí, à òâàðèíè ãðóïè Ä2 îòðèìóâàëè ñèìâàñòàòèí 
ïåðîðàëüíî ó äîç³ 20 ìã/êã/äîáó çà ìåòîäèêîþ Ana 
Lia Anbbinder [8]. 

Âåëèêîãîì³ëêîâ³ ê³ñòêè ç ðåãåíåðàòîì çàáèðàëè-
ñÿ ï³ñëÿ äåêàï³òàö³¿ òâàðèí ï³ä çàãàëüíèì çíåáîëåí-
íÿì íà 3, 15, 24 äîáó – ó òåðì³íè, ùî â³äïîâ³äàþòü 
îñíîâíèì ñòàä³ÿì ðåïàðàòèâíîãî îñòåîãåíåçó çà 
êëàñèô³êàö³ºþ Êîðæ Ì. Î. òà Äºäóõ Í. Â. [1]

Ïðîâîäèëîñÿ ã³ñòîìîðôîìåòðè÷íå âèâ÷åííÿ 
çîíè äåôåêòó. Çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ 
âèãîòîâëÿëèñÿ çð³çè òîâùèíîþ 10 ìêì, ÿê³ çàáàðâ-
ëþâàëèñÿ íà 3 äîáó çà Ðîìàíîâñüêèì–Ã³ìçå, à íà 15 
òà 24 – ãåìàòîêñèë³íîì–åîçèíîì. Íà òðåòþ äîáó âè-
â÷àëè êë³òèííèé ñêëàä ðåãåíåðàòó ó âèãëÿä³ â³äñîòêà 
îêðåìèõ ïîïóëÿö³é êë³òèí â³ä ¿õ çàãàëüíî¿ ê³ëüêîñò³ ó 
ä³ëÿíö³ äåôåêòó. Ó ïîäàëüø³ òåðì³íè ðåïàðàòèâíîãî 
îñòåîãåíåçó ïðîâîäèëîñÿ âèçíà÷åííÿ â³äñîòêîâî-
ãî âì³ñòó ãðàíóëÿö³éíî¿, ô³áðîðåòèêóëÿðíî¿, ãðó-
áîâîëîêíèñòî¿ òà ïëàñòèí÷àñòî¿ ê³ñòêîâî¿ òêàíèíè; 
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òîâùèíè ê³ñòêîâèõ òðàáåêóë ó öåíòðàëüí³é òà ïåðè-
ôåð³éí³é ä³ëÿíêàõ äåôåêòó, à òàêîæ çàãàëüíî¿ ïëîù³ 
ñóäèí ó ðåãåíåðàò³. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
êîíòðîëüíèõ òâàðèí íà òðåòþ äîáó çîíà ðåãåíåðàòó 
çàïîâíåíà ãåìàòîìîþ, ÿêà ïî÷èíàº îðãàí³çîâóâàòè-
ñÿ. Ó íå¿ âðîñòàº ô³áðîðåòèêóëÿðíà òêàíèíà ç ñóäè-
íàìè, ïîäåêóäè øèðîêèìè, ïî òèïó ñèíóñî¿ä³â. Êë³-
òèíí³ åëåìåíòè ñïîëó÷íî¿ òêàíèíè ðîçòàøîâóþòüñÿ 
âçäîâæ íîâîóòâîðåíèõ ñóäèí, òðàíñôîðìóþòüñÿ ³ 
îòðèìóþòü çäàòí³ñòü óòâîðþâàòè íàâêîëî ñåáå îñ-
òåîãåííó òêàíèíó. Ïåð³îñò ïî êðàÿì ê³ñòêîâî¿ ðàíè 
êîðòèêàëüíîãî ä³àô³çàðíîãî øàðó ³ ïîáëèçó â³ä íå¿ 
âòðà÷àº çâè÷àéíó ñòðóêòóðó, òóò âèÿâëÿºòüñÿ íåøè-
ðîêà çîíà (çàââèøêè äî 1,5 ìì) ô³áðîðåòèêóëÿðíî¿ 
òêàíèíè. Ó ïåð³îñòàëüí³é ô³áðîðåòèêóëÿðí³é òêàíèí³ 
ðîçïî÷èíàºòüñÿ ôîðìóâàííÿ ïðèì³òèâíèõ ê³ñòêîâèõ 
áàëîê. 

Íà òðåòþ äîáó ïðè âàæêîìó ñòóïåí³ çíåâîä-
íåííÿ çîíà ðåãåíåðàòó çäåá³ëüøîãî ïðåäñòàâëåíà 
ãåìàòîìîþ òà òêàíèííèì äåòðèòîì. Ñïîñòåð³ãà-
ºòüñÿ ñïîâ³ëüíåííÿ ôîðìóâàííÿ ãðàíóëÿö³éíî¿ òà 
ô³áðîðåòèêóëÿðíî¿ òêàíèí. Çíà÷í³ çì³íè â³äáóâà-
þòüñÿ ³ â êë³òèííîìó ñêëàä³ ðåãåíåðàòó, òàê ê³ëüê³ñòü 

Ïðè âàæêîìó ñòóïåí³ äåã³äðàòàö³¿ â ðåãåíåðà-
ò³ íàÿâí³ îñòð³âö³ ãåìàòîìè – çîâñ³ì íå õàðàêòåðíå 
ÿâèùå äëÿ äàíîãî òåðì³íó, òàêîæ íå òèïîâèì äëÿ 
äàíîãî òåðì³íó º ïðèñóòí³ñòü ó ê³ñòêîâîìó ìîçîë³ 
ãðàíóëÿö³éíî¿ òêàíèíè. Ãðóáîâîëîêíèñòà òà ïëàñ-
òèí÷àñòà ê³ñòêîâ³ òêàíèíè, ùî ôîðìóþòüñÿ â çîí³ ðå-
ãåíåðàòó, çìåíøåí³ çà ïëîùåþ â³äïîâ³äíî íà 18,83 % 
òà 16,38 % ó ïîð³âíÿíí³ ç êîíòðîëåì (ðèñ. 1). Â³äì³-
÷àþòüñÿ îçíàêè íåçð³ëîñò³ íîâîóòâîðåíî¿ ê³ñòêîâî¿ 
òêàíèíè, à ñàìå á³äí³ñòü êë³òèííèìè åëåìåíòàìè, 
ïîðóøåííÿ ïðîñòîðîâî¿ îð³ºíòàö³¿ íîâîóòâîðåíèõ 
ê³ñòêîâèõ áàëîê òà íåäîñòàòíº ¿õ ïîòîâùåííÿ. Òàê, 
òîâùèíà òðàáåêóë ó öåíòð³ ðåãåíåðàòó çìåíøóºòüñÿ 
íà 18,37 %, à ïî ïåðèôåð³¿ – íà 15,62 %. Ì³æ íîâî-
óòâîðåíèìè ê³ñòêîâèìè òðàáåêóëàìè ðîçòàøîâà-
íà ô³áðîðåòèêóëÿðíà òêàíèíà, ³ ¿¿ ïëîùà çìåíøåíà 
íà 4,12 % ó ïîð³âíÿíí³ ç êîíòðîëüíèìè òâàðèíàìè 
(ðèñ. 2). Â³äì³÷àºòüñÿ ïîðóøåííÿ âàñêóëÿðèçàö³¿ 
ê³ñòêîâîãî ìîçîëÿ, ùî â³äîáðàæàºòüñÿ ó çìåíøåíí³ 
ïëîù³ ñóäèí ðåãåíåðàòó íà 16,10 %. 

Ïî÷èíàþ÷è ç 15 äåííîãî òåðì³íó â³äì³÷àºìî 
á³ëüø çíà÷í³ ñòðóêòóðí³ â³äì³ííîñò³ ì³æ òâàðèíàìè 
ç âàæêèì ñòóïåíåì ïîçàêë³òèííîãî çíåâîäíåííÿ òà 
òâàðèíàìè, ÿêèì çàñòîñîâóâàâñÿ êîðåêòîð. À ñàìå: 

Ðèñ. 1. Äèíàì³êà çì³íè ñòðóêòóðè ðåãåíåðàòó âåëèêîãîì³ëêîâèõ ê³ñ-
òîê ùóð³â çà óìîâ ³çîëüîâàíîãî ïîçàêë³òèííîãî çíåâîäíåííÿ 

ó ïîð³âíÿíí³ ç êîíòðîëåì. 

Ðèñ. 2. Äèíàì³êà çì³íè ñòðóêòóðè ðåãåíåðàòó âåëèêîãîì³ëêîâèõ ê³ñ-
òîê ùóð³â çà óìîâ ïîçàêë³òèííîãî çíåâîäíåííÿ ³ âæèâàíí³ 

ñèìâàñòàòèíó ó ïîð³âíÿíí³ ç êîíòðîëåì. 

ô³áðîáëàñò³â çìåíøóºòüñÿ íà 24,10 %, 
ìàêðîôàã³â íà 12,88 %. Ïîðÿä ç öèì 
ñïîñòåð³ãàºòüñÿ çðîñòàííÿ ïëàçìîöè-
ò³â íà 15,50 % òà íåéòðîô³ë³â íà 33,86 %. 

Íà òðåòþ äîáó çà óìîâè âæèâàííÿ 
ñèìâàñòàòèíó â çîí³ ðåãåíåðàòó ñïî-
ñòåð³ãàºòüñÿ ãåìàòîìà, äåùî ìåíøà çà 
ïëîùåþ í³æ ïðè âàæêîìó ñòóïåí³ ïîçà-
êë³òèííîãî çíåâîäíåííÿ. Á³ëüø ³íòåí-
ñèâíî, í³æ ç ³çîëüîâàíîþ ã³ïîã³äð³ºþ 
â³äáóâàºòüñÿ ôîðìóâàííÿ ô³áðîðåòè-
êóëÿðíî¿ òêàíèíè. Ó êë³òèííîìó æ ñêëàä³ 
ðåãåíåðàòó ñïîñòåð³ãàºìî çìåíøåííÿ 
ê³ëüêîñò³ ô³áðîáëàñò³â òà ìàêðîôàã³â ó 
ïîð³âíÿíí³ ç êîíòðîëåì íà 21,68 % òà 
11,01 % â³äïîâ³äíî, âì³ñò íåéòðîô³ë³â 
çðîñòàº íà 48,35 %. Ó ïîð³âíÿíí³ æ ç 
âàæêèì ñòóïåíåì ïîçàêë³òèííîãî çíå-
âîäíåííÿ ê³ëüê³ñòü äàíèõ êë³òèí çì³íþ-
ºòüñÿ íå äîñòîâ³ðíî. 

Íàäàë³, íà 15-òó äîáó, ó êîíòðîëü-
íî¿ ãðóïè òâàðèí, íàáðÿê ïîñòóïîâî 
çìåíøóºòüñÿ, êðîâîï³äòüîêè çíèêàþòü; 
íà ì³ñö³ ïåðåëîìó óòâîðþºòüñÿ íîâà, 
ç’ºäíóþ÷à â³äëàìêè ê³ñòêîâà òêàíèíà. 
Ç ïîñòóïîâèì ðîçâèòêîì ñóäèí íà ôîí³ 
ô³áðîðåòèêóëÿðíî¿ òêàíèíè ïî÷èíàþòü 
ôîðìóâàòèñÿ ê³ñòêîâ³ ïëàñòèíêè, ÿê³ çà-
áàðâëþþòüñÿ ìåíø ³íòåíñèâíî, í³æ ìà-
òåðèíñüêà ê³ñòêà, òà íåð³âíîì³ðíî, ùî 
º îçíàêàìè ãåòåðîòîï³÷íî¿ îñèô³êàö³¿. 
Ïîñòóïîâî ê³ñòêîâ³ áàëî÷êè ï³äëÿãàþòü 
ïðîöåñàì ì³íåðàë³çàö³¿. Ó ì³ñöÿõ íàé-
á³ëüøî¿ îñèô³êàö³¿ çóñòð³÷àºòüñÿ áàãàòî 
êðîâîíîñíèõ êàï³ëÿð³â, ùî ìàþòü çâè-
÷àéíó áóäîâó. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 2 (100) 247

ÌÎÐÔÎËÎÃ²ß

ó ðåãåíåðàò³ â³äñóòíÿ ãðàíóëÿö³éíà òêàíèíà, à ïëîùà 
íîâîóòâîðåíî¿ ãðóáîâîëîêíèñòî¿ òà ïëàñòèí÷àñòî¿ 
ê³ñòêîâî¿ òêàíèíè çðîñòàº íà 8,02 % òà 7,43 % â³ä-
ïîâ³äíî (ðèñ. 2). Ê³ëüê³ñòü êë³òèííèõ åëåìåíò³â ó 
ê³ñòêîâèõ áàëêàõ òà ïîáëèçó ñóäèí ïåðåâàæàº òàêó ó 
òâàðèí ç ³çîëüîâàíèì çíåâîäíåííÿì. Ê³ñòêîâ³ áàëêè 
ðîçòàøîâàí³ á³ëüø âïîðÿäêîâàíî òà ìàþòü á³ëüøó, ó 
ïîð³âíÿíí³ ³ç òâàðèíàìè áåç êîðåêö³¿, òîâùèíó ïî ïå-
ðèôåð³¿ íà 12,08 %, à â öåíòð³ – íà 12,57 %. 

Äî 24 äîáè ðåïàðàòèâíèõ ïðîöåñ³â ó òâàðèí 
êîíòðîëüíî¿ ãðóïè â³äáóâàºòüñÿ çàãîºííÿ ê³ñòêîâîãî 
äåôåêòó ³ ïîäàëüøå çàì³ùåííÿ äåôåêòó ïëàñòèí÷àñ-
òîþ ê³ñòêîâîþ òêàíèíîþ òà â³äíîâëåííÿì ïîøàðî-
âî¿ áóäîâè â çîí³ ïåðåëîìó ä³àô³çó. Ðîçïî÷èíàºòüñÿ 
ôîðìóâàííÿ îê³ñòÿ, â ÿêå ïðîðîñòàþòü êðîâîíîñí³ 
ñóäèíè, â³äíîâëþºòüñÿ ê³ñòêîâîìîçêîâèé êàíàë ç 
åíäîñòîì, ó ê³ñòêîâîìîçêîâ³é ïîðîæíèí³ ôîðìó-
þòüñÿ ñòðóêòóðè ÷åðâîíîãî ê³ñòêîâîãî ìîçêó. ²íêîëè 
ì³ñöå êîëèøíüîãî ïåðåëîìó ìàêðîñêîï³÷íî ³äåíòè-
ô³êóºòüñÿ ëèøå ó âèãëÿä³ íåçíà÷íî ïîòîâùåíî¿ ä³-
ëÿíêè ïåðèîñòó. 

Ó öåé æå òåðì³í ó òâàðèí ç âàæêèì ñòóïåíåì ïî-
çàêë³òèííîãî çíåâîäíåííÿ çîíà ðåãåíåðàòó âèïî-
âíåíà ê³ñòêîâèì ìîçîëåì, ùî ìàº ê³ëüê³ñí³ òà ÿê³ñí³ 
â³äì³ííîñò³ ó ïîð³âíÿíí³ ç êîíòðîëüíèìè òâàðèíàìè. 
Íåòèïîâîþ òêàíèíîþ ðåãåíåðàòó â äàíèé òåðì³í º 
ô³áðîðåòèêóëÿðíà òêàíèíà. Ñïîâ³ëüíþþòüñÿ ïðî-
öåñè ÿê äîçð³âàííÿ, òàê ³ ðåìîäåëþâàííÿ ê³ñòêîâî¿ 
òêàíèíè íîâîóòâîðåíîãî ìîçîëÿ ïðî ùî ñâ³ä÷èòü 
ïðèñóòí³ñòü ãðóáîâîëîêíèñòî¿ ê³ñòêîâî¿ òêàíèíè â 
ê³ëüêîñò³, ÿêà íà 10,31 % ïåðåâàæàº òàêó â êîíòð-
îëüíèõ òâàðèí. Íîâîóòâîðåíà ïëàñòèí÷àñòà ê³ñòêîâà 
òêàíèíà çìåíøåíà íà 33,27 % çà ïëîùåþ ó ïîð³â-
íÿíí³ ç êîíòðîëüíèìè ïîêàçíèêàìè ³ ïðåäñòàâëåíà, 
â îñíîâíîìó, îñòåîíàìè íà ïî÷àòêîâèõ ñòàä³ÿõ ôîð-
ìóâàííÿ, çá³äíåíèìè íà êë³òèíí³ åëåìåíòè. Òîâùèíà 
ê³ñòêîâèõ áàëîê ó öåíòð³ ðåãåíåðàòó çìåíøåíà íà 
12,18 %, à íà ïåðèôåð³¿ – íà 10,71 % (ðèñ. 1). 

Ó öåé æå ïåð³îä ó òâàðèí, ÿêèì ïðîâîäèëà-
ñÿ êîðåêö³ÿ ìîðôîëîã³÷íèõ çì³í çà óìîâ ã³ïîã³äð³¿ 

ñïîñòåð³ãàºìî ïåâí³ â³äì³ííîñò³. Äîñèòü ñóòòºâîþ 
îçíàêîþ ïîêðàùåííÿ ðåïàðàòèâíèõ ïðîöåñ³â º â³ä-
ñóòí³ñòü ó ðåãåíåðàò³ ô³áðîðåòèêóëÿðíî¿ òêàíèíè. 
Ê³ëüê³ñòü ãðóáîâîëîêíèñòî¿ ê³ñòêîâî¿ òêàíèíè çíèæó-
ºòüñÿ ó ïîð³âíÿíí³ ç åêñïåðèìåíòàëüíîþ ãðóïîþ íà 
6,56 % ïðè çðîñòàíí³ ê³ëüêîñò³ ïëàñòèí÷àñòî¿ ê³ñòêî-
âî¿ òêàíèíè íà 30,71 %. Òîâùèíà òðàáåêóë ïî ïåðè-
ôåð³¿ çðîñòàº ó ïîð³âíÿíí³ ç ³çîëüîâàíîþ ã³ïîã³äð³ºþ 
íà 9,61 %, à â öåíòð³ – íà 10,38 % (ðèñ. 2). 

Âèñíîâêè. Âàæêèé ñòóï³íü ïîçàêë³òèííîãî çíå-
âîäíåííÿ âèêëèêàº ó ùóð³â çíà÷í³ ïîðóøåííÿ ðåïà-
ðàòèâíî¿ ðåãåíåðàö³¿ â óñ³ òåðì³íè ñïîñòåðåæåííÿ, 
ùî õàðàêòåðèçóºòüñÿ çìåíøåííÿì ê³ëüêîñò³ ô³áðî-
áëàñò³â ³ çðîñòàííÿì âì³ñòó íåéòðîô³ë³â òà ë³ìôî-
öèò³â. Ïåðøà ñòàä³ÿ ðåïàðàòèâíîãî îñòåîãåíåçó 
º ïóñêîâîþ ñòàä³ºþ. Òîìó, ïîðóøåííÿ êë³òèííîãî 
ñï³ââ³äíîøåííÿ âåäå äî ãàëüìóâàííÿ ðåïàðàòèâíèõ 
ïðîöåñ³â ó ïîäàëüø³ òåðì³íè. Ïðî öå ñâ³ä÷èòü çá³ëü-
øåííÿ ê³ëüêîñò³ ãðàíóëÿö³éíî¿ òà ô³áðîðåòèêóëÿðíî¿ 
òêàíèí ³ çìåíøåííÿ ïëîù³ ãðóáîâîëîêíèñòî¿ òà ïëàñ-
òèí÷àñòî¿ ê³ñòêîâî¿ òêàíèí. Çàñòîñóâàííÿ êîðåêòîðó 
ïðèçâîäèòü äî çìåíøåííÿ óøêîäæóþ÷îãî âïëèâó 
ïîçàêë³òèííîãî çíåâîäíåííÿ. Â³äáóâàºòüñÿ ïîçè-
òèâíà äèíàì³êà ðåïàðàòèâíèõ ïðîöåñ³â ó á³ëüø ï³çí³õ 
òåðì³íàõ ñïîñòåðåæåííÿ (15, 24 äîáà), ïðî ùî ñâ³ä-
÷èòü â³äñóòí³ñòü ó ðåãåíåðàò³ ãðàíóëÿö³éíî¿ òêàíèíè, 
òà çðîñòàííÿ ïëîù³ íîâîóòâîðåíî¿ ãðóáîâîëîêíèñòî¿ 
òà ïëàñòèí÷àñòî¿ ê³ñòêîâèõ òêàíèí íà 15 äîáó; â³äñóò-
í³ñòü ó ðåãåíåðàò³ ô³áðîðåòèêóëÿðíî¿ òêàíèíè, çíè-
æåííÿ ê³ëüêîñò³ ãðóáîâîëîêíèñòî¿ ê³ñòêîâî¿ òêàíèíè 
òà çðîñòàíí³ ê³ëüêîñò³ ïëàñòèí÷àñòî¿ ê³ñòêîâî¿ òêàíè-
íè ó ïîð³âíÿíí³ ç òâàðèíàìè ç ³çîëüîâàíîþ ã³ïîã³äð³-
ºþ íà 24 äîáó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïî-
äàëüøîìó ïëàíóºòüñÿ ïðîâåñòè åêñïåðèìåíò íà 
ùóðàõ ìîëîäîãî òà ñòàðå÷îãî â³êó, à òàêîæ âèâ÷èòè 
âïëèâ ñèìâàñòàòèíó íà ðåïàðàòèâíó ðåãåíåðàö³þ 
çà äîïîìîãîþ ³íøèõ ìåòîä³â äîñë³äæåíü (ðàñòðîâà 
åëåêòðîííà ì³êðîñêîï³ÿ ç ì³êðîàíàë³çîì, òðèâê³ñí³ 
âëàñòèâîñò³). 
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ÊÎÐÅÊÖ²ß ÌÎÐÔÎËÎÃ²×ÍÈÕ ÇÌ²Í ÐÅÃÅÍÅÐÀÒÓ ÄÎÂÃÈÕ Ê²ÑÒÎÊ ÒÂÀÐÈÍ ÏÐÈ ÇÍÅÂÎÄÍÅÍÍ² 

ÎÐÃÀÍ²ÇÌÓ
Áóìåéñòåð Â. ²., Ëîãîøà À. ². 
Ðåçþìå. Â ðîáîò³ ïðîâîäèëîñü ã³ñòîìîðôîìåòðè÷íå äîñë³äæåííÿ ä³ëÿíêè ïåðåëîìó âåëèêîãîì³ëêîâî¿ 

ê³ñòêè çð³ëîãî ùóðà ïðè âàæêîìó ñòóïåí³ ïîçàêë³òèííîãî çíåâîäíåííÿ îðãàí³çìó, à òàêîæ ïðè êîðåêö³¿ çì³í çà 
äîïîìîãîþ ïðåïàðàòó Ñèìâàñòàòèí. Âèÿâëåíî, ùî âàæêèé ñòóï³íü ïîçàêë³òèííî¿ äåã³äðàòàö³¿ âèêëèêàº çíà-
÷í³ ïîðóøåííÿ ðåïàðàòèâíî¿ ðåãåíåðàö³¿, ïî÷èíàþ÷è ç òðåòüî¿ äîáè ñïîñòåðåæåííÿ: ê³ëüê³ñòü ô³áðîáëàñò³â â 
ðåãåíåðàò³ çìåíøóºòüñÿ íà 24,10 %, ìàêðîôàã³â – íà 12,88 %. 

Íà 15 äîáó ïðè ïîçàêë³òèííîìó çíåâîäíåíí³ â ðåãåíåðàò³ ùå âèäíî îñòð³âö³ ãåìàòîìè, à òàêîæ â³äì³÷àºìî 
íàÿâí³ñòü íåõàðàêòåðíî¿ äëÿ öüîãî ïåð³îäó ãðàíóëÿö³éíî¿ òêàíèíè. Ãðóáîâîëîêíèñòà ³ ïëàñòèí÷àñòà ê³ñòêîâ³ 
òêàíèíè çìåíøåí³ íà 18,83 % òà 16,38 % â ïîð³âíÿíí³ ç êîíòðîëåì â³äïîâ³äíî. Íà 24 äîáó ñïîñòåðåæåííÿ ãðó-
áîâîëîêíèñòà òêàíèíà ïåðåâèùóº ïî ïëîù³ êîíòðîëüíèõ òâàðèí íà 10,31 %, ê³ëüê³ñòü ïëàñòèí÷àñòî¿ ê³ñòêîâî¿ 
òêàíèíè ìåíøà íà 33,27 %

Âèêîðèñòàííÿ ïðåïàðàòó Ñèìâàñòàòèí âèêëèêàº ïîë³ïøåííÿ ïðîöåñ³â ðåïàðàòèâíîãî îñòåîãåíåçó â ï³ç-
í³ø³ òåðì³íè – 15 ³ 24 äîáà, ïðî ùî ñâ³ä÷èòü â³äñóòí³ñòü â ðåãåíåðàò³ ãðàíóëÿö³éíî¿ òêàíèíè à òàêîæ çá³ëü-
øåííÿ ê³ëüêîñò³ ãðóáîâîëîêíèñòî¿ ³ ïëàñòèí÷àñòî¿ ê³ñòêîâèõ òêàíèí íà 15 äîáó ñïîñòåðåæåííÿ. Íà 24 äîáó â 
ðåãåíåðàò³ â³äñóòíÿ ô³áðîðåòèêóëÿðíà òêàíèíà, çìåíøóºòüñÿ ê³ëüê³ñòü ãðóáîâîëîêíèñòî¿ òêàíèíè íà 6,56 % 
ïðè çá³ëüøåíí³ âì³ñòó ïëàñòèí÷àñòî¿ ê³ñòêîâî¿ òêàíèíè íà 30,71 %. 

Êëþ÷îâ³ ñëîâà: ðåïàðàòèâíèé îñòåîãåíåç, ïîçàêë³òèííå çíåâîäíåííÿ îðãàí³çìó,ã³ñòîìîðôîìåòðè÷íå 
äîñë³äæåííÿ. 
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ÏÐÈ ÎÁÅÇÂÎÆÈÂÀÍÈÈ ÎÐÃÀÍÈÇÌÀ
Áóìåéñòåð Â. È., Ëîãîøà À. È. 
Ðåçþìå. Â ðàáîòå ïðîâîäèëîñü ãèñòîìîðôîìåòðè÷åñêîå èññëåäîâàíèå ó÷àñòêà ïåðåëîìà áîëüøåáåð-

öîâîé êîñòè çðåëîé êðûñû ïðè òÿæåëîé ñòåïåíè âíåêëåòî÷íîãî îáåçâîæèâàíèÿ îðãàíèçìà, à òàê æå êîð-
ðåêöèè èçìåíåíèé ïðè ïîìîùè ïðåïàðàòà Ñèìâàñòàòèí. Âûÿâëåíî, ÷òî òÿæåëàÿ ñòåïåíü âíåêëåòî÷íîé 
äåãèäðàòàöèè âûçûâàåò çíà÷èòåëüíûå íàðóøåíèÿ ðåïàðàòèâíîé ðåãåíåðàöèè, íà÷èííÿ ñ òðåòüèõ ñóòîê íà-
áëþäåíèÿ: êîëè÷åñòâî ôèáðîáëàñòîâ â ðåãåíåðàòå óìåíüøàåòñÿ íà 24,10 %, ìàêðîôàãîâ – íà 12,88 %. Íà 
15 ñóòêè îòìå÷àåòñÿ íàëè÷èå íåõàðàêòåðíîé äëÿ äàííîãî ïåðèîäà ãðàíóëÿöèîííîé òêàíè, ãðóáîâîëîêíèñòàÿ 
è ïëàñòèí÷àñòàÿ êîñòíàÿ òêàíü óìåíüøåíû íà 18,83 % òà 16,38 %. Íà 24 ñóòêè íàáëþäåíèÿ ãàíóëÿöèîííàÿ 
òêàíü ïðåâûøàåò ïî ïëîùàäè êîíòðîëüíèõ æèâîòíûõ íà 10,31 %, êîëè÷åñòâî ïëàñòèí÷àñòîé êîñòíîé òêàíè 
óìåíøåíî íà 33,27 % 

Èñïîëüçîâàíèå ïðåïàðàòà Ñèìâàñòàòèí âûçûâàåò óëó÷øåíèå ïðîðöåññîâ ðåïàðàòèâíîãî îñòåîãåíåçà â 
áîëåå ïîçäíèå ñðîêè – 15 è 24 ñóòêè, î ÷åì ñâèäåòåëüñòâóåò îòñóòñòâèå â ðåãåíåðàòå ãðàíóëÿöèîííîé òêàíè 
à òàê æå óâåëè÷åíèå êîëëè÷åñòâà ãðóáîâîëîêíèñòîé è ïëàñòèí÷àñòîòé êîñòíûõ òêàíåé íà 15 ñóòêè. Íà 24 
ñóòêè â ðåãåíåðàòå îòñóòñòâóåò ãðàíóëÿöèîííàÿ òêàíü à òàê æå óìåíüøàåòñÿ êîëè÷åñòâî ãðóáîâîëîêíèñòîé 
òêàíè íà 6,56 % ïðè óâåëè÷åíèè ñîäåðæàíèÿ ïëàñòèí÷àñòîé êîñòíîé òêàíè íà 30,71 %. 

Êëþ÷åâûå ñëîâà: ðåïàðàòèâíûé îñòåîãåíåç, âíåêëåòî÷íîå îáåçâîæèâàíèå îðãàíèçìà, ãèñòîìîðôîìå-
òðè÷åñêîå èññëåäîâàíèå. 
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Correction of Morphological Changes of Long Bones of Animals Regenerate at Dehydration of 

Organism
Bumeyster V. I., Logosha A. I. 
Summary. Muscularly-skeletal damages fold approximately 70 % of all soldiery damages and stipulate the very 

low death rate yet assist considerable morbidity
The experts of WHO proclaimed the first decade of ÕÕ² of century the decade of treatment of bones and joints, 

and especially paid attention to the prophylaxis and treatment of their traumatic damage. 
Actuality of decision of this problem is conditioned by the increase of prevalence of traumatism in our country 

and affection mainly of persons of capable of working age
Many authors reported that Simvastatin improved the bone formation both after subcutaneous injection to the 

mise and after peroral application of this drug. Properties of statins to increase the density of bone tissue and 
diminish the risk of breaks were shown in many articles. 

For the experiments we used white mature male rats, divided into several groups: control group (K) and 
experimental group (E) with heavy degree of extracellular dehydration of an organism (E1) and correction of the 
changes caused by the heavy degree of extracellular dehydration of organism (E2). 

At the achievement of corresponding level of dehydration bone defect on the right tibia was created in animals 
of all groups. After surgery the animals of control series and experimental animals of group E1 were having an 
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ordinary ration, and the animals of group E2 received 20 mg/kg/ a day of simvastatin orally on methodology of Ana 

Lia Anbbinder et all, 2006

The rats were euthanized by decapitation using the Ketamine anesthesia and the right tibiae were harvested, at 

the terms corresponding with the basic terms of regeneration stages – 3-rd, 15, 24 day. 

Hystomorphometical research of tibia’s regenerate area of mature rat was made at the heavy degree of extracel-

lular dehydration of organism, and similarly corrections of changes by using a Simvastatin. 

It was found, that the heavy degree of extracellular dehydration caused considerable violations of reparative 

regeneration, starting from the third day of supervision: the amount of desmocytes in regenerate diminished on 

24,10 %, macrophages – on 12,88 %, at this time an increase of maintenance of plasmocytes on 15,50 % and neu-

trophills on 33,86 % took place. 

On a 15th day at extracellular dehydration the small islands of haematoma were yet visible in regenerate, and 

not typical for this term granalation tissue was found. The level of osteofibrous tissue and lamellular bone tissue was 

lower on 18,83 % and 16,38 % as compared to control accordingly. 

On a 24th day of supervision a granalation tissue exceeded the level of animals from control group on 10,31 %, 

the amount of lamellular bone tissue was diminished on 33,27 % 

The use of Simvastatin causes the improvement of reparative osteogenesis in later terms – 15th and a 24th 

days. At 15th day there was no granulated tissue in regenerate and the levels of osteofibrous tissue and lamellular 

bone tissue were higher. 

On a 24th day of supervision the granulation tissue was absent in regenerate and the amount of osteofibrous tis-

sue diminishes on 6,56 % while the maintenance of lamellular bone tissue was increased on 30,71 %

Key words: reparative osteogenesis, extracellular dehydration of organism, hystomorphometrical research. 
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