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Ðåôåðàò
Ìåòà. Âèâ÷èòè ìîæëèâîñò³ â³äíîâëåííÿ ñòðóêòóðè
òà ù³ëüíîñò³ ãóá÷àñòî¿ òà êîðòèêàëüíî¿ ê³ñòêè ïðè
ïëàñòèö³ ðîçðîáëåíèì íàìè á³îñêëîì.
Ìàòåð³àë ³ ìåòîäè. Åêñïåðèìåíò ïðîâåäåíî íà á³ëèõ
ùóðàõ äå áóëî âèâ÷åíî äåòàë³ ðÿäó äèíàì³êó ìàðêåð³â
ï³ñëÿ ¿õ ³ìïëàíòàö³¿ íà îñíîâ³ ñêëà òà ñêëîêåðàì³êè.
Äîñë³äí³ ùóðè áóëî ðîçïîä³ëåíî íà 2 ãðóïè. Â ïåðø³é
ãðóï³ ³ìïëàíòóâàëè ìàòåð³àë íà îñíîâ³ ñêëîêåðàì³êè
ÀÑ-5, â äðóã³é - íà îñíîâ³ ñêëà FAR-5. Òîêñè÷í³ñòü ³ì-
ïëàíòàò³â âèçíà÷àëè íà îñíîâ³ äîñë³äæåííÿ äèíàì³êè
âì³ñòó â ñèðîâàòö³ êðîâ³ çàãàëüíîãî á³ëêà, ñå÷îâèíè
òà àêòèâíîñò³ ôåðìåíòó àëàí³íîâî¿ àì³íîòðàíñôå-
ðàçè (ÀëÀÒ). Ñòàí â³äíîâëåííÿ ñòðóêòóðè òà ù³ëü-
íîñò³ ãóá÷àñòî¿ òà êîðòèêàëüíî¿ ê³ñòêè äîñë³äæó-
âàëè çà äîïîìîãîþ ð³âíÿ ëóæíî¿ ôîñôàòàçè.
Ðåçóëüòàòè é îáãîâîðåííÿ. Â ðåçóëüòàò³ äîñë³äæåí-
íÿ âñòàíîâëåíî â³äñóòí³ñòü âïëèâó ³ìïëàíòàò³â íà
îñíîâ³ ñêëîêåðàì³êè ÀÑ-5 íà ôóíêö³îíàëüíèé ñòàí ïå-
÷³íêè ³ íèðîê åêñïåðèìåíòàëüíèõ òâàðèí, ïðîòå âè-
ÿâëåíî ïðèñóòí³ñòü çàïàëüíî-ðå´åíåðàö³éíèõ çì³í
ê³ñòêîâ³é òêàíèí³ çà ì³ñöåì ââåäåííÿ ³ìïëàíòàòó, ÿê³
ïðîÿâëÿþòüñÿ ëèøå íà 7 äîáó ñïîñòåðåæåííÿ, ùî º
çàêîíîì³ðíèì äëÿ íîðìàëüíîãî ïåðåá³ãó ðå´åíåðàö³¿
ï³ñëÿ ³ìïëàíòàö³¿. Äèíàì³êà àêòèâíîñò³ ëóæíî¿ ôîñ-
ôàòàçè â ñèðîâàòö³ êðîâ³ ùóð³â â³äïîâ³äàëà  åòàïàì
ðå´åíåðàö³¿ ê³ñòêîâî¿ òêàíèíè òà ïðèæèâàíîñò³ ³ì-
ïëàíòàò³â. Ó ùóð³â äðóãî¿ ãðóïè âì³ñò çàãàëüíîãî á³ë-
êà, íà â³äì³íó â³ä òâàðèí ïåðøî¿ ãðóïè, áóâ çíà÷íî
âèùèì ïîð³âíÿíî ç ³íòàêòíèìè ùóðàìè íà âñ³ òåðì³-
íè ñïîñòåðåæåííÿ, ùî ñâ³ä÷èòü ïðî ïðèñóòí³ñòü ó
òâàðèí ³íòîêñèêàö³¿. Âì³ñò ãë³êîïðîòå¿í³â áóâ çá³ëü-
øåíèé, ùî âêàçóº íà ïðèñóòí³ñòü çàïàëåííÿ â îð´à-
í³çì³ òâàðèí íàïðèê³íö³ äîñë³äæåííÿ. Íà â³äì³íó â³ä
ùóð³â ïåðøî¿ ãðóïè àêòèâí³ñòü ëóæíî¿ ôîñôàòàçè
áóëà çíà÷óùå ï³äâèùåíîþ ïîð³âíÿíî ç ïîêàçíèêîì ³í-
òàêòíèõ ùóð³â. Ïîêàçíèê çá³ëüøóâàâñÿ ç òåðì³íîì
ñïîñòåðåæåííÿ, à íà 90-òó äîáó ïîâåðíóâñÿ äî ðåôå-
ðåíòíèõ çíà÷åíü.
Âèñíîâîê. Íà ï³äñòàâ³ âèâ÷åííÿ ìàðêåð³â ê³ñòêîâîãî
ìåòàáîë³çìó (àêòèâíîñò³ ëóæíî¿ ôîñôàòàçè òà ð³â-
íÿ õîíäðî¿òèíñóëüôàò³â ó ñèðîâàòö³ êðîâ³) âèÿâëåíî
òðèâàë³øèé ïðîöåñ ïåðåáóäîâè ê³ñòêîâî¿ òêàíèíè â
ðàç³ çàñòîñóâàííÿ ³ìïëàíòàö³éíîãî ìàòåð³àëó FAR-
5, äå ï³äâèùåí³ ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè
âåëè÷èíè äîñë³äæóâàíèõ ïîêàçíèê³â ñïîñòåð³ãàëè ùå
íà 30-òó äîáó åêñïåðèìåíòó.
Êëþ÷îâ³ ñëîâà: ê³ñòêà, ëàáîðàòîðí³ ùóð³, á³îñêëî
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Abstract
DYNAMICS OF LABORATORY INDICATORS OF
RATS AFTER IMPLANTATION OF BIOGLASS
MATERIAL AND GLASS CERAMICS

SHYMON V., ALFELDII S., SHYMON M., STOYKA V.
State Educational Institution "Uzhgorod National
University", Uzhgorod

Aim. To explore the recovery of the structure and density
of the spongy and cortical bone after filling the defect
with the bioglass developed by the authors.
Material and Methods. The experiment was performed
on white rats where the dynamics of blood biochemical
markers were studied after implantation of glass-based
and glass-ceramic materials. The study rats were divided
into 2 groups. In the first group a material on the basis of
glass ceramics AC-5 was implanted; in the second group
- a material on the basis of glass FAR-5. Implant toxicity
was determined based on the study of the dynamics of
serum protein content, urea and alanine aminotransferase
(ALT) enzyme activity. The state of restoration of the
structure and density of the spongy and cortical bone was
examined using alkaline phosphatase level.
Results and Discussion. The study found no impact of
implants based on glass ceramics AC-5 on the functional
state of the liver and kidneys of experimental animals,
but revealed the presence of inflammatory-regenerative
changes in bone tissue at the implant site manifested only
on day 7 of observation, which is normal regeneration
after implantation. The dynamics of alkaline phosphatase
activity in the serum of rats corresponded to the stages of
bone regeneration and implant survival. In the rats of
the second group, the content of total protein, unlike the
animals of the first group, was significantly higher
compared to the intact rats at all observation periods,
indicating the presence of intoxication in animals. The
glycoprotein content was increased, indicating the
presence of inflammation in the animals at the end of the
study. In contrast to the rats of the first group, the activity
of alkaline phosphatase was significantly increased
compared with that of the intact rats. The indicator
increased with the observation period and returned to
the reference values by the 90th day.
Conclusion. Based on the study of the markers of bone
metabolism (alkaline phosphatase activity and serum
level of chondroitin sulfate ), a longer process of bone
remodeling in case of implantation of the FAR-5 implant
material was revealed, which increased compared to the
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test parameters of the intact animals.
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Âñòóï
Ñòð³ìêå ÕÕ² ñòîë³òòÿ ïîòðåáóº â³ä ëþäñòâà
âèð³øåííÿ ðÿäó âàæëèâèõ ïèòàíü, ÿê³ ñïðÿ-
ìîâàí³ íà ï³äâèùåííÿ åêîíîì³÷íîãî òà ñîö³-
àëüíîãî çðîñòàííÿ, ÿê³ â ïåðøó ÷åðãó ïîâ'ÿ-
çàí³ ç åôåêòèâíèì ðîçâèòêîì íàóêè ³ òåõí³êè.

Îäíèì ç íàéá³ëüø ïåðñïåêòèâíèõ íàï-
ðÿìê³â â ãàëóç³ ñòâîðåííÿ ïðèíöèïîâî íîâèõ
òèï³â òóãîïëàâêèõ íåìåòàë³÷íèõ ³ ñèë³êàòíèõ
ìàòåð³àë³â, ùî ³íòåíñèâíî ðîçâèâàþòüñÿ â òå-
ïåð³øí³é ÷àñ º ìåäèöèíà. Âèêîðèñòàííÿ êå-
ðàì³÷íèõ òà ñêëîïîä³áíèõ ìàòåð³àë³â ³ñòîòíî
ðîçøèðþº ìîæëèâîñò³ åôåêòèâíîãî ë³êóâàí-
íÿ á³ëüøîñò³ çàõâîðþâàíü òà òðàâì ê³ñòêîâî¿
òêàíèíè, çîêðåìà â  òðàâìàòîëî´³¿ òà îðòîïåä³¿
òà ³íøèõ ìåäè÷íèõ íàïðÿìêàõ, ùî çâ'ÿçàíî ç
¿õí³ìè îñòåîêîíäóêòèâíèìè òà îñòåî³íòåãðà-
ö³éíèìè âëàñòèâîñòÿìè. [2, 5, 6, 7]

Íà ñüîãîäí³ ðîçðîáëåííÿ á³îìàòåð³àë³â
äëÿ â³äíîâëþâàëüíî¿ ìåäèöèíè º íåâ³ä'ºìíîþ
÷àñòèíîþ ïðî´ðàìè îõîðîíè çäîðîâ'ÿ òà ïî-
êðàùåííÿ ÿêîñò³ æèòòÿ íàñåëåííÿ. Öå ïîâ'ÿ-
çàíî ³ç çàãàëüíèì çðîñòàííÿì ñîö³àëüíèõ
íîðì ñïðÿìîâàíèõ íà çáåðåæåííÿ çäîðîâî¿
íàö³¿. Ñîö³àëüí³ ïðî´ðàìè, ÿê³ ñïðÿìîâàí³ íà
ïîêðàùåííÿ ìåäè÷íîãî îáñëóãîâóâàííÿ íàñå-
ëåííÿ ìàþòü îð³ºíòèð íà øèðîêå çàñòîñóâàí-
íÿ ñó÷àñíèõ ìåòîä³â ë³êóâàííÿ çìåíøåííÿ
ñòðîê³â ë³êóâàííÿ, çíèæåííÿ ê³ëüêîñò³ íåçà-
äîâ³ëüíèõ ðåçóëüòàò³â.

Ó ñó÷àñí³é ìåäè÷í³é ïðàêòèö³ õ³ðóð-
´³÷í³ âòðó÷àííÿ   ÷àñòî ñïðÿìîâàí³ íà  ïîâíó
àáî ÷àñòêîâó çàì³íó ïîøêîäæåíîãî îð´àíó
øòó÷íèì, òàêèì ÷èíîì  äàþ÷è ïàö³ºíòàì çìî-
ãó âåñòè ïîâíîö³ííå æèòòÿ. Â³äîìî, ùî ðàí³-
øå ïîøêîäæåíèé àáî âèäàëåíèé îð´àí íå áó-
ëî çìîãè çàì³íèòè. Ùîäî ê³ñòêîâî¿ òêàíèíè
íà ñüîãîäí³ òàêà ìîæëèâ³ñòü º, ³ öå ïîâ'ÿçàíî
ç ïîÿâîþ óí³êàëüíèõ ìåòîä³â, ÿê ä³à´íîñòèêè
çàõâîðþâàíü ê³ñòêîâî¿ òêàíèíè, íàïðèêëàä
ìà´í³òíî-ÿäåðíèé ðåçîíàíñ, ÿê³ äàþòü çìîãó
âèÿâèòè çàõâîðþâàííÿ íà ðàíí³é ñòàä³¿, à ïðè
ïðîâåäåíí³ õ³ðóð´³÷íîãî âòðó÷àííÿ çðàçó ïðî-
âåñòè ïëàñòèêó óðàæåíî¿ ÷àñòèíè ê³ñòêè íî-

â³òí³ìè ìàòåð³àëàìè ç êðàùèìè ìåõàí³÷íèìè
òà îñòåî´åííèìè âëàñòèâîñòÿìè. [3,9]

Ìàòåð³àë ³ ìåòîäè
Åêñïåðèìåíòè âèêîíàíî ç äîòðèìàííÿì âè-
ìîã ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðå-
áåòíèõ òâàðèí, ÿêèõ âèêîðèñòîâóþòü äëÿ äîñ-
ë³äíèõ òà ³íøèõ íàóêîâèõ ö³ëåé (Ñòðàñáóðã,
1986) [4] òà Çàêîíó Óêðà¿íè "Ïðî çàõèñò òâà-
ðèí â³ä æîðñòîêîãî ïîâîäæåííÿ" (ñò. 26, 31)
[8] ³ ñõâàëåíî ïîçèòèâíèì ð³øåííÿì êîì³òåòó ç
á³îåòèêè ïðè ÄÓ "²ÏÕÑ ³ì. ïðîô. Ì. ². Ñèòåí-
êà ÍÀÌÍ" (ïðîòîêîë ¹ 184 â³ä 10.09.2018).

Äîñë³äæåííÿ ïðîâåäåíî íà 64 á³ëèõ
ëàáîðàòîðíèõ ùóðàõ-ñàìöÿõ (íà ïî÷àòîê åêñ-
ïåðèìåíòó â³ê 4 ì³ñ., ìàñà ò³ëà 200-300 ´),
ÿêèõ óòðèìóâàëè íà ñòàíäàðòíîìó ðàö³îí³
õàð÷óâàííÿ òà ñïîæèâàííÿ âîäè â óìîâàõ åêñ-
ïåðèìåíòàëüíî-á³îëî´³÷íî¿ êë³í³êè ÄÓ
"²ÏÕÑ ³ì. ïðîô. Ì. ². Ñèòåíêà ÍÀÌÍ". Äîñ-
ë³äí³ ùóðè áóëî ðîçïîä³ëåíî íà 2 ãðóïè. Ó
ïåðø³é ãðóï³ ³ìïëàíòóâàëè ìàòåð³àë íà îñíîâ³
ñêëîêåðàì³êè ÀÑ-5, â äðóã³é - íà îñíîâ³ ñêëà
FAR-5. Äîäàòêîâî, ÿê ãðóïó ïîð³âíÿííÿ äëÿ
á³îõ³ì³÷íèõ äîñë³äæåíü, âèêîðèñòàíî 5 ³í-
òàêòíèõ ùóð³â.

Õ³ðóð´³÷í³ âòðó÷àííÿ âèêîíàíî â óìî-
âàõ àñåïòèêè é àíòèñåïòèêè ï³ä çàãàëüíèì
çíåáîëþâàííÿì (êåòàì³í, 50 ì´/ê´ æèâî¿ ìàñè,
âíóòð³øíüîì'ÿçîâî). Ï³ñëÿ âèñòðèæåííÿ
øåðñò³ íà ë³âîìó êîë³í³ é îáðîáëåííÿ ä³ëÿíêè
àíòèñåïòèêîì Áåòàäèí® ïåðåäíüî-ëàòåðàëü-
íèì äîñòóïîì â³äêðèâàëè ä³ëÿíêó äèñòàëü-
íîãî ìåòàô³çà ñòåãíîâî¿ ê³ñòêè òà çà äîïîìî-
ãîþ ñòîìàòîëî´³÷íîãî áîðà ìîäåëþâàëè ä³ð-
÷àñòèé äåôåêò, ðîçì³ðè ÿêîãî â³äïîâ³äàëè ðîç-
ì³ðàì ³ìïëàíòàòó, - ä³àìåòðîì 1 ìì, ãëèáèíîþ
3 ìì. Öèë³íäðè÷í³ çðàçêè ç³ ÑÊÌ ðîçì³ùó-
âàëè â ä³ëÿíö³ äåôåêòó ç âèêîðèñòàííÿì press-
fit òåõí³êè. Ï³ñëÿ ì³ñöåâî¿ îáðîáêè àíòèá³î-
òèêîì ïîøàðîâî çàøèâàëè ì'ÿçè òà øê³ðíó ðà-
íó, ä³ëÿíêó õ³ðóð´³÷íîãî âòðó÷àííÿ îáðîáëÿëè
àíòèñåïòèêîì. ×åðåç 7, 14, 28 ³ 90 ä³á ï³ñëÿ
îïåðàö³¿ ïî 16 òâàðèí âèâîäèëè ç åêñïåðèìåí-
òó øëÿõîì äåêàï³òàö³¿ ï³ä åô³ðíèì íàðêîçîì.
Ìåòîä åâòàíàç³¿ îáóìîâëåíèé íåîáõ³äí³ñòþ
çàáîðó êðîâ³ äëÿ á³îõ³ì³÷íîãî äîñë³äæåííÿ.
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Á³îõ³ì³÷í³ äîñë³äæåííÿ. Ó ñèðîâàòö³
êðîâ³ ùóð³â äëÿ àíàë³çó ðå´åíåðàö³¿ ê³ñòêîâî¿
òêàíèíè âèçíà÷àëè àêòèâí³ñòü ëóæíî¿ ôîñôà-
òàçè çà ê³íåòè÷íèì ìåòîäîì, õîíäðî¿òèíñóëü-
ôàòè - çà ìåòîäîì Nemeth-Csoka ó ìîäèô³êà-
ö³¿ Ë.². Ñëóöüêîãî. Òîêñè÷í³ñòü ³ìïëàíòàò³â
îö³íþâàëè íà ï³äñòàâ³ âèâ÷åííÿ äèíàì³êè
âì³ñòó â ñèðîâàòö³ êðîâ³ ñå÷îâèíè òà àêòèâíîñ-
ò³ ôåðìåíòó àëàí³íîâî¿ àì³íîòðàíñôåðàçè
(ÀëÀÒ). ÀëÀÒ âèçíà÷àëè çà ê³íåòè÷íèì ìåòî-
äîì, âì³ñò ñå÷îâèíè - ôåðìåíòàòèâíèì[1, 10].

Ñòàòèñòè÷íèé àíàë³ç îòðèìàíèõ ïî-
êàçíèê³â çä³éñíåíî çà äîïîìîãîþ ïðî´ðàìíèõ
ïàêåò³â Microsoft Excel òà Statsoft Statistica
6.0. Äëÿ âèçíà÷åííÿ â³äì³ííîñòåé ì³æ ãðóïà-
ìè ïîð³âíÿííÿ çàñòîñîâàíî ìåòîä Ìàííà-Ó¿ò-
í³. Çíà÷óùîþ ââàæàëè ð³çíèöþ çà óìîâ ð
<0,05. Ó á³îõ³ì³÷íèõ äîñë³äæåííÿõ ïîð³âíÿí-
íÿ ãðóï ïðîâîäèëè çà íåïàðàìåòðè÷íèì êðè-
òåð³ºì Â³ëêîêñîíà ³ç ðîçðàõóâàííÿì ìåä³àíè
(Ìå) ³ ïðîöåíòèë³â (25-75 ‰).

Ðåçóëüòàòè é îáãîâîðåííÿ
Óñêëàäíåíü ó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ íå
ñïîñòåð³ãàëè. ²ç ïåðøèõ äí³â ï³ñëÿ ³ìïëàíòà-
ö³¿ ÑÊÌ òâàðèíè ïîâí³ñòþ íàâàíòàæóâàëè
ê³íö³âêó, õàðàêòåðèçóâàëèñÿ íîðìàëüíîþ ðó-
õîâîþ àêòèâí³ñòþ, ñïîæèâàííÿì ¿æ³ òà âîäè.

Ïåðøà ãðóïà (ìàòåð³àë ÀÑ-5)
Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî, ùî
âì³ñò çàãàëüíîãî á³ëêà íà 7-ìó äîáó ï³ñëÿ ³ì-
ïëàíòàö³¿ ñòàíîâèâ 79,10 ´/ë òà ïåðåâèùóâàâ

ïîêàçíèê ³íòàêòíèõ òâàðèí íà 10% (p<0,05),
ùî ïîâ'ÿçàíî ³ç çàãàëüíèì çàïàëüíèì ïðîöå-
ñîì íà ðàíí³ òåðì³íè ï³ñëÿ òðàâìè. Íà ïîäàëü-
ø³ òåðì³íè ñïîñòåðåæåííÿ ð³âåíü çàãàëüíîãî
á³ëêà íå â³äð³çíÿâñÿ â³ä ïîêàçíèê³â ³íòàêòíèõ
ùóð³â (òàáë. 1).

Âåëè÷èíè âì³ñòó ñå÷îâèíè òà ÀëÀÒ â
ñèðîâàòö³ êðîâ³ íå â³äð³çíÿëèñÿ â³ä çíà÷åíü
³íòàêòíèõ òâàðèí (òàáë. 1). Â³äñóòí³ñòü â³ðî-
ã³äíî¿ ð³çíèö³ ì³æ âêàçàíèìè ïîêàçíèêàìè â
äèíàì³ö³ äîñë³äæåííÿ ï³ñëÿ ³ìïëàíòàö³¿ ñâ³ä-
÷èòü ïðî â³äñóòí³ñòü âïëèâó ³ìïëàíòàò³â íà îñ-
íîâ³ ñêëà òà êåðàì³êè íà ôóíêö³îíàëüíèé ñòàí
ïå÷³íêè ³ íèðîê åêñïåðèìåíòàëüíèõ òâàðèí.

Çàô³êñîâàíî ï³äâèùåííÿ âì³ñòó õîíäðî-
¿òèíñóëüôàò³â íà 7 ³ 14-òó äîáó äîñë³äæåííÿ
ïîð³âíÿíî ç ïîêàçíèêàìè ó ³íòàêòíèõ ùóð³â -
íà 32,6% ³ 26,1% â³äïîâ³äíî (p<0,05; òàáë. 1).

Âì³ñò ãë³êîïðîòå¿í³â ñóòòºâî ïåðåâè-
ùóâàâ ïîêàçíèêè ³íòàêòíèõ òâàðèí íà 14,3%
(p<0,05; òàáë. 1) ëèøå íà 7-ìó äîáó ï³ñëÿ ³ì-
ïëàíòàö³¿.

Íà 30 òà 90-òó äîáó ñïîñòåðåæåííÿ
âì³ñò ãë³êîïðîòå¿í³â ³ õîíäðî¿òèíñóëüôàò³â â
êðîâ³ ùóð³â íå â³äð³çíÿâñÿ â³ä ïîêàçíèê³â ó
³íòàêòíèõ òâàðèí. Öå ñâ³ä÷èòü ïðî ïðèñóò-
í³ñòü çàïàëüíî-ðå´åíåðàö³éíèõ çì³í ê³ñòêîâ³é
òêàíèí³ çà ì³ñöåì ââåäåííÿ ³ìïëàíòàòó, ÿê³
ïðîÿâëÿþòüñÿ ëèøå íà 7 äîáó ñïîñòåðåæåííÿ,
ùî º çàêîíîì³ðíèì äëÿ íîðìàëüíîãî ïåðåá³ãó
ðå´åíåðàö³¿ ï³ñëÿ ³ìïëàíòàö³¿ (òàáë. 1).

Îö³íþâàëè ïåðåá³ã ïðîöåñó ê³ñòêîóò-
âîðåííÿ øëÿõîì àíàë³çó äèíàì³êè àêòèâíîñò³

Äèíàì³êà ëàáîðàòîðíèх ìàðêåð³â Ïîêàçíèêè ²íòàêòí³ щóðè 
n=5 7 äîáà 14 äîáà 30 äîáà 90 äîáà 

Çàãàëüíèé á³ëîê, /́ë 72,20 
65,50 – 71,40 

79,10 * 
74,90 – 83,30 

68,75 
66,10 – 73,10 

73,15 
72,93 – 73,38 

67,20 
65,80 – 80,40 

Ñå÷îâèíà, ììîëü/ë 4,20 
3,80 – 4,40 

4,90 
4,48 – 5,65 

3,90 
3,58 – 4,25 

4,25 
3,98 – 4,53 

4,87 
4,38 – 5,14 

ÀëÀÒ, U/L 58,00 
54,50 – 68,40 

44,00 
36,00 – 49,50 

46,00 
39,25 – 58,50 

70,00 
63,00 – 77,00 

48,00 
24,00 – 51,00 

Гë³êîïðîòå¿íè,´/ë 1,12 
1,07 – 1,14 

1,28 * 
1,17 – 1,38 

1,17 
1,10 – 1,20 

1,12 
1,09 – 1,14 

1,09 
0,99 – 1,15 

Õîíäðî¿òèí-ñóëüôàòè, ´/ë 0,230 
0,216 – 0,245 

0,305 * 
0,288 – 0,331 

0,290 * 
0,280 – 0,304 

0,221 
0,212 – 0,229 

0,260 
0,220 – 0,290 

Ëóæíà ôîñôàòàçà, U/L 328,00 
318,00 – 332,00 

412,00 * 
349,00 – 475,30 

953,00 * 
807,00–1099,0 

828,00 * 
679,50–958,50 

320,00 
301,00 – 370,30 

Òàáëèöÿ 1
Äèíàì³êà ëàáîðàòîðíèõ ìàðêåð³â êðîâ³ ùóð³â ï³ñëÿ ³ìïëàíòàö³¿ ìàòåð³àëó íà îñíîâ³ ñêëîêåðàì³êè,

äîñë³äíà ãðóïà (Me, 25%-75%)

* - â³ðîã³äíî çà Â³ëêîêñîíîì ïîð³âíÿíî ç ³íòàêòíîþ ãðóïîþ, ð<0,05
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ëóæíî¿ ôîñôàòàçè â ñèðîâàòö³ êðîâ³ ùóð³â,
ÿêèì ó ä³ð÷àñòèé äåôåêò äèñòàëüíîãî ìåòà-
ô³çà ñòåãíîâî¿ ê³ñòêè ââåäåíî çðàçêè ìàòåð³à-
ëó ÀÑ-5. Âèçíà÷åíî, ùî íà 7-ìó äîáó ï³ñëÿ
³ìïëàíòàö³¿ àêòèâí³ñòü ôåðìåíòó ñòàíîâèëà
412 U/L ³ áóëà á³ëüøîþ íà 25,6% ïîð³âíÿíî ç
ïîêàçíèêîì ³íòàêòíî¿ ãðóïè, íà 14-òó äîáó
çá³ëüøèëàñÿ â 2,3 ðàçè ïîð³âíÿíî ç ïîïåðåä-
í³ì òåðì³íîì ñïîñòåðåæåííÿ, à íà 90-òó - çíè-
çèëàñÿ íà 13,1% ïîð³âíÿíî ç 14-þ äîáîþ, ùî
â³äïîâ³äàëî åòàïàì ðå´åíåðàö³¿ ê³ñòêîâî¿ òêà-
íèíè òà ïðèæèâàíîñò³ ³ìïëàíòàò³â (òàáë. 1).

Äðóãà ãðóïà (FAR-5)
Ó ùóð³â ö³º¿ ãðóïè âì³ñò çàãàëüíîãî á³ëêà, íà
â³äì³íó â³ä òâàðèí ïåðøî¿ ãðóïè, áóâ çíà÷óùå
ï³äâèùåíèì ïîð³âíÿíî ç ³íòàêòíèìè ùóðàìè
íà âñ³ òåðì³íè ñïîñòåðåæåííÿ (òàáë. 2).

Âì³ñò ñå÷îâèíè áóâ çíèæåíèé íà 14-òó
äîáó ñïîñòåðåæåííÿ íà 30,9% (ð<0,05, òàáë. 2).

Àêòèâí³ñòü ÀëÀÒ íå çì³íþâàëàñü íà
âñ³õ òåðì³íàõ äîñë³äæåííÿ.

Âì³ñò ãë³êîïðîòå¿í³â áóâ çá³ëüøåíèé
íà 90-òó äîáó íà 18,8%, ùî âêàçóº íà ïðèñóò-
í³ñòü çàïàëåííÿ â îð´àí³çì³ òâàðèí íàïðèê³íö³
äîñë³äæåííÿ. Íà â³äì³íó â³ä öüîãî ó ùóð³â
ïåðøî¿ ãðóïè íà öåé òåðì³í ñïîñòåðåæåííÿ
âì³ñò ãë³êîïðîòå¿í³â íå â³äð³çíÿâñÿ â³ä ïîêàç-
íèê³â ³íòàêòíèõ òâàðèí.

Äèíàì³êà çðîñòàííÿ âì³ñòó â êðîâ³
õîíäðî¿òèíñóëüôàò³â çáåð³ãàëàñü ç 7 äî 30-¿
äîáè ñïîñòåðåæåííÿ, ùî âêàçóº ìîæëèâ³ íà
äåñòðóêòèâí³ çì³íè ó ê³ñòêîâ³é òêàíèí³ çà ì³ñ-

öåì ³ìïëàíòàö³¿. Ìàêñèìàëüíå ï³äâèùåííÿ
çàô³êñîâàíî íà 7-ìó äîáó íà 67,8% ïîð³âíÿíî
ç ïîêàçíèêîì ³íòàêòíèõ ùóð³â (ð<0,05; òàáë. 2).

Àêòèâíîñò³ ëóæíî¿ ôîñôàòàçè â ñèðî-
âàòö³ êðîâ³, ÿê ³ ó ùóð³â, ÿêèì ³ìïëàíòóâàëè
çðàçêè ÀÑ-5, áóëà çíà÷óùå ï³äâèùåíîþ ïî-
ð³âíÿíî ç ïîêàçíèêîì ³íòàêòíèõ ùóð³â ç 7 ïî
30-òó äîáó ñïîñòåðåæåííÿ. Ïðè öüîìó íà 7-ìó
äîáó ð³çíèöÿ ñòàíîâèëà 1,4 ðàçè, íà 14-òó - 1,6
ðàçè, íà 30-òó - 2,8 ðàçè, òîáòî ïîêàçíèê çá³ëü-
øóâàâñÿ ç òåðì³íîì ñïîñòåðåæåííÿ, à íà 90-òó
äîáó ïîâåðíóâñÿ äî ðåôåðåíòíèõ çíà÷åíü.

Âèñíîâîê
Âèÿâëåíî òðèâàë³øèé ïðîöåñ ïåðåáóäîâè
ê³ñòêîâî¿ òêàíèíè â ðàç³ çàñòîñóâàííÿ ³ìïëàí-
òàö³éíîãî ìàòåð³àëó FAR-5, íà ùî âêàçóþòü
çì³íè ìàðêåð³â ê³ñòêîâîãî ìåòàáîë³çìó (àê-
òèâíîñò³ ëóæíî¿ ôîñôàòàçè òà ð³âíÿ õîíäðî-
¿òèíñóëüôàò³â ó ñèðîâàòö³ êðîâ³)

Âñòàíîâëåíî ïðîëîíãàö³þ ïåðåá³ãó
ïðîöåñ³â ðåàêòèâíî¿ ïåðåáóäîâè ïðè çàñòîñó-
âàíí³ ìàòåð³àëó FAR-5, íà ùî âêàçóº ï³äâè-
ùåííÿ âì³ñòó â ñèðîâàòö³ êðîâ³ ãë³êîïðîòå¿í³â
íà 18,8% ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè
íà 90-òó äîáó ñïîñòåðåæåííÿ.
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Äèíàì³êà ëàáîðàòîðíèх ìàðêåð³â Ïîêàçíèêè ²íòàêòí³ щóðè 
n=5 7 äîáà 14 äîáà 30 äîáà 90 äîáà 

Çàãàëüíèé á³ëîê, ´/ë 72,20 
65,50 – 71,40 

82,80 * 
75,58 – 86,48 

78,80 * 
77,35 – 83,63 
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74,40 – 76,20 

76,65 * 
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2,90 * 
2,48 – 3,00 

3,10 
1,95 – 3,90 

4,70 
4,33 – 5,60 
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1,15 
1,10 – 1,25 
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921,50 * 
834,50–1032,00 

324,50 
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Òàáëèöÿ 2
Äèíàì³êà ëàáîðàòîðíèõ ìàðêåð³â êðîâ³ ùóð³â ï³ñëÿ ³ìïëàíòàö³¿ ìàòåð³àëó íà îñíîâ³ ñêëà,
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* - â³ðîã³äíî çà Â³ëêîêñîíîì ïîð³âíÿíî ç ³íòàêòíîþ ãðóïîþ, ð<0,05
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