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Âñòóï. Ïðîáëåìà ë³êóâàííÿ çóáîùåëåïíèõ àíî-
ìàë³é ó ä³òåé òà ï³äë³òê³â ïðè íàÿâíîñò³ ñóïóòíüî¿ 
ïàòîëîã³¿ äîñèòü àêòóàëüíà íà ñüîãîäí³øí³é äåíü. 
Âñòàíîâëåíà çàëåæí³ñòü ì³æ ðîçâèòêîì çóáîùåëåï-
íèõ àíîìàë³é òà ïîðóøåííÿìè îïîðíî-ðóõîâîãî àï-
ïàðàòó, à ñàìå ñêîë³îçîì, ðîçïîâñþäæåí³ñòü ÿêîãî 
ñÿãàº 60 % [3, 9, 12]. Çóáîùåëåïí³ àíîìàë³é ó òàêèõ 
ä³òåé ñïîñòåð³ãàþòüñÿ â 2,5 ðàçà âèùå, í³æ ó ãðóï³ 
ïðàêòè÷íî çäîðîâèõ, òà çá³ëüøóºòüñÿ ç ï³äâèùåííÿì 
ñòóïåíþ ñêîë³îçó [4,10, 11 ]. Ñêîë³îç – öå ïîë³åò³îëî-
ã³÷íå çàõâîðþâàííÿ, ÿêå õàðàêòåðèçóºòüñÿ âèêðèâ-
ëåííÿì õðåáòà ó ôðîíòàëüí³é ïëîùèí³ ç ðîòàö³ºþ 
òà òîðñ³ºþ õðåáö³â. Ó 62,8 % âèïàäê³â ó ä³òåé, õâîðèõ 
íà ñêîë³îç, ìàº ì³ñöå îñòåîïåí³ÿ, ïåðåâàæíî ó ãóá-
÷àñò³é òêàíèí³. Ì³íåðàëüíà ù³ëüí³ñòü ê³ñòêè çíèæåíà 
íåçàëåæíî â³ä ñòàò³ õâîðèõ òà òèïó äåôîðìàö³¿. ×àñ-
òîòà âèÿâëåííÿ ³ ñòóï³íü îñòåîïåí³¿ íàðîñòàº â ì³ðó 
çá³ëüøåííÿ âåëè÷èíè âèêðèâëåííÿ õðåáòà òà â³êó 
õâîðèõ. Ó ä³òåé, õâîðèõ íà ñêîë³îç, ³ç çá³ëüøåííÿì 
â³êó â³äáóâàºòüñÿ íàêîïè÷åííÿ ê³ñòêîâî¿ ìàñè, àëå 
ïðèð³ñò ïîêàçíèê³â ì³íåðàë³çàö³¿ ê³ñòêîâî¿ òêàíèíè 
ìåíø âèðàæåíèé, í³æ ó çäîðîâèõ îäíîë³òê³â. Îñòåî-
ïåí³÷íèé ñèíäðîì ïðîÿâëÿºòüñÿ çíèæåííÿì âì³ñòó 
ì³íåðàë³â òà ì³íåðàëüíî¿ ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè 
òà çì³íàìè ìåòàáîë³÷íîãî ñòàòóñó, ùî ñïðèÿº ïðî-
ãðåñóâàííþ äåôîðìàö³¿ õðåáòà. Ó ä³òåé, õâîðèõ íà 
ñêîë³îç, â³äáóâàþòüñÿ çíà÷í³ ïîðóøåííÿ ìåòàáîë³ç-
ìó îñíîâíèõ ñòðóêòóðíèõ êîìïîíåíò³â ñïîëó÷íî¿ òêà-
íèíè, çóìîâëåí³ ³íòåãðàëüíîþ ðåàêö³ºþ îðãàí³çìó íà 
ïîºäíàííÿ äâîõ ïàòîëîã³÷íèõ ñèòóàö³é – îñòåîïåí³¿ 
òà ñêîë³îòè÷íî¿ äåôîðìàö³¿ [3, 8, 9]. 

Ï³ä ÷àñ îðòîäîíòè÷íîãî ë³êóâàííÿ ï³ä âïëèâîì 
ìåõàí³÷íî¿ ä³¿ àïàðàò³â êîðîíêà çóáà â³äõèëÿºòüñÿ 
ó íàïðÿìêó ä³þ÷î¿ ñèëè. Â çîí³ òèñêó â³äáóâàºòüñÿ 
ðåçîðáö³ÿ ê³ñòêîâî¿ òêàíèíè àëüâåîëè, à íà ïðîòè-
ëåæí³é ñòîðîí³, â çîí³ òÿæ³ííÿ, â³äáóâàºòüñÿ àïïîçè-
ö³éíèé ð³ñò ê³ñòêîâî¿ òêàíèíè. Ìîðôîëîã³÷íà ïåðå-
áóäîâà ê³ñòêîâî¿ òêàíèíè º ïðîöåñîì, ùî äèíàì³÷íî 
ðîçâèâàºòüñÿ òà â³äáóâàºòüñÿ íå ò³ëüêè â ïåð³îä àê-
òèâíî¿ ä³¿ àïàðàò³â, à ³ â ïåð³îä ô³êñàö³¿ çóá³â â ïðè-
äàíîìó ïîëîæåíí³. Âíàñë³äîê òîãî, ùî ó õâîðèõ íà 
ñêîë³îç äîñèòü ÷àñòî ñïîñòåð³ãàºòüñÿ îñòåîïåí³÷-
íèé ñèíäðîì, àïàðàòóðíå ë³êóâàííÿ ìàº âïëèâ íà 

ïàòîëîã³÷íî çì³íåíó ê³ñòêîâó òêàíèíó, îðòîäîíòè÷-
íå ë³êóâàííÿ òàêèõ õâîðèõ ìàº ñâî¿ ñïåöèô³÷í³ îñî-
áëèâîñò³. Òîìó ðàííÿ ³íôîðìàòèâíà òà íå³íâàçèâíà 
ä³àãíîñòèêà îñòåîïåí³÷íèõ ñòàí³â âêðàé âàæëèâà. 
Á³îõ³ì³÷í³ ìàðêåðè äîçâîëÿþòü âèÿâèòè ïîðóøåííÿ 
ìåòàáîë³çìó ê³ñòêîâî¿ òêàíèíè íà äîêë³í³÷íèõ åòà-
ïàõ. Çâàæàþ÷è íà òå, ùî ì³íåðàëüíèé ñêëàä ñëèíè 
â³äáèâàº çàãàëüíèé ñòàí îáì³íó ðå÷îâèí â îðãàí³çì³, 
òî ïðè ð³çíèõ çàõâîðþâàííÿõ â³äáóâàþòüñÿ çì³íè â 
éîãî ñêëàä³. Ñëèíí³ çàëîçè ëþäèíè âîëîä³þòü âèðà-
æåíîþ ñåêðåòîðíîþ çäàòí³ñòþ, âèä³ëÿþ÷è ³ç êðîâ³ äî 
ñêëàäó ðîòîâî¿ ð³äèíè åíäîãåíí³ é åêçîãåíí³ ðå÷îâè-
íè â ïðÿì³é çàëåæíîñò³ â³ä ¿õ âì³ñòó â êðîâ³ [1,2,4,7]. 
Òîìó ìè ïðîâåëè âèçíà÷åííÿ á³îõ³ì³÷íèõ ìàðêåð³â ³ â 
êðîâ³, ³ â ðîòîâ³é ð³äèí³ îáðàíèõ ãðóï ïàö³ºíò³â. 

Ìåòà äîñë³äæåííÿ – âèâ÷èòè ð³âåíü ìàðêåð³â 
ê³ñòêîâîãî ìåòàáîë³çìó òà âì³ñòó êàëüö³þ â ðîòîâ³é 
ð³äèí³ òà êðîâ³ ó çäîðîâèõ òà ä³òåé, õâîðèõ íà ñêîë³îç. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ âèð³øåí-
íÿ ïîñòàâëåíèõ çàäà÷ áóëî îáñòåæåíî 48 ïàö³ºíò³â 
â³êîì â³ä 13 äî 17 ðîê³â, ÿê³ çâåðíóëèñÿ ïî îðòî-
äîíòè÷íó äîïîìîãó. 24 ïàö³ºíòà íå ìàëè çàãàëüíî-
ñîìàòè÷íî¿ ïàòîëîã³¿, 10 ïàö³ºíò³â ç³ ñêîë³îçîì III-IV 
ñòóïåíÿ òÿæêîñò³, ðåøòà 14 – ç³ ñêîë³îçîì II ñòóïå-
íÿ òÿæêîñò³ ð³çíî¿ ëîêàë³çàö³¿. Áóëî ñôîðìîâàíî äâ³ 
ãðóïè – îñíîâíà, â ÿêó óâ³éøëè 24 ïàö³ºíòà ç³ ñêîë³î-
çîì òà ãðóïà ïîð³âíÿííÿ – 24 ïàö³ºíòà áåç ñîìàòè÷-
íî¿ ïàòîëîã³¿. 

Áóëè îáðàí³ íàñòóïí³ ìàðêåðè ìåòàáîë³çìó 
ê³ñòêîâî¿ òêàíèíè. Îñòåîêàëüöèí ñèíòåçóºòüñÿ îñ-
òåîáëàñòàìè òà ââàæàºòüñÿ íàéïîøèðåí³øèì íå-
êîëëàãåíîâèì á³ëêîì ê³ñòêîâîãî ìàòðèêñó, ùî 
ñïåöèô³÷íèé äëÿ ê³ñòêîâî¿ òêàíèíè òà äåíòèíó. Â³í 
ðîçãëÿäàºòüñÿ ÿê îäèí ³ç íàé³íôîðìàòèâí³øèõ á³î-
õ³ì³÷íèõ ìàðêåð³â ôîðìóâàííÿ ê³ñòêîâî¿ òêàíèíè òà 
øâèäêîñò³ «ê³ñòêîâîãî îáîðîòó». Â îíòîãåíåç³ îñòåî-
êàëüöèí ç’ÿâëÿºòüñÿ îäíî÷àñíî ç ïî÷àòêîì ì³íåðà-
ë³çàö³¿ ê³ñòêè, âêëþ÷àºòüñÿ â ïîçàêë³òèííèé ìàòðèêñ 
ê³ñòêîâî¿ òêàíèíè, ç’ÿâëÿºòüñÿ â êðîâ³ â ðåçóëüòàò³ 
ñåêðåö³¿ ç êë³òîê ê³ñòêè, à íå ÷åðåç ðîçïàä ê³ñòêîâîãî 
ìàòðèêñà. Ð³âåíü îñòåîêàëüöèíó ó ñèðîâàòö³ äîáðå 
êîðåëþº ç ïðîöåñîì óòâîðåííÿ ê³ñòêè. 

Ê³ñòêîâà ëóæíà ôîñôàòàçà ââàæàºòüñÿ íàéá³ëüø 
àäåêâàòíèì ñåðåä ³ñíóþ÷èõ ìàðêåð³â ôîðìóâàííÿ 
ê³ñòêîâî¿ òêàíèíè. Îö³íêà äèíàì³êè ëóæíî¿ ôîñôà-
òàçè ìàº âåëèêå çíà÷åííÿ äëÿ õàðàêòåðèñòèêè ì³íå-
ðàëüíî¿ ù³ëüíîñò³ ê³ñòêîâî¿ òêàíèíè. Äîñë³äíèêàìè 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 2 (119)80

ÑÒÎÌÀÒÎËÎÃ²ß

âñòàíîâëåíî ïðÿìó êîðåëÿö³éíó çàëåæí³ñòü ì³æ àê-
òèâí³ñòþ ëóæíî¿ ôîñôàòàçè òà ³îí³çîâàíèì êàëüö³ºì 
êðîâ³, ùî óçãîäæóåòüñÿ ç äàíèìè ïðî ¿¿ ó÷àñòü ó ì³íå-
ðàë³çàö³¿ ê³ñòêîâîãî ìàòðèêñà. 

Ïðîäóêòè äåãðàäàö³¿ êîëàãåíà I òèïó – β CrossLaps, 
Ñ-ê³íöåâ³ òåëîïåïòèäè. Êàðáîêñèòåðì³íàëüí³ (Ñ-ê³í-
öåâ³ òåëîïåïòèäè) ëþäñüêîãî êîëëàãåíà 1-ãî òèïó 
º íàéá³ëüø ³íôîðìàòèâíèìè ìàðêåðàìè ê³ñòêîâî¿ 
ðåçîðáö³¿. Îñê³ëüêè êîëëàãåí ñòàíîâèòü îñíîâó îð-
ãàí³÷íîãî ìàòðèêñà ê³ñòêè, òî çì³ñò òåëîïåïòèä³â ó 
ñèðîâàòö³ êðîâ³ é ñå÷³ íàéá³ëüøå òî÷íî õàðàêòåðèçóº 
ïðîöåñè ðåçîðáö³¿. 

 Êàëüö³é – ïðåâàëþþ÷èé êàò³îí îðãàí³çìó, ì³íå-
ðàëüíèé êîìïîíåíò ñêåëåòà, ìàêðîåëåìåíò, ùî âè-
êîíóº áàãàòî ô³ç³îëîã³÷íèõ ôóíêö³é. 99 % êàëüö³þ 
îðãàí³çìó ì³ñòèòüñÿ â ê³ñòêàõ ñêåëåòà ³ çóáàõ ó âèãëÿä³ 
ã³äðîêñèàïàòèòó – ñïîëóê êàëüö³þ ç ôîñôàòàìè. 
Ëèøå áëèçüêî 1 % êàëüö³þ çíàõîäèòüñÿ â êðîâ³ òà 
³íøèõ á³îëîã³÷íèõ ð³äèíàõ îðãàí³çìó. Êîíöåíòðàö³ÿ 
öèòîïëàçìàòè÷íîãî êàëüö³þ ñòàíîâèòü ìåíøå 
1/1000 â³ä çì³ñòó éîãî ï³äïîçàêë³òèííî¿ ð³äèíè. Êàëü-
ö³é â îðãàí³çì³ áåðå ó÷àñòü ó ïðîöåñàõ ì’ÿçîâîãî 
ñêîðî÷åííÿ, ìåõàí³çìàõ ñåêðåö³¿ ãîðìîí³â, êë³òèííî¿ 
ðåöåïö³¿, ðåãóëÿö³¿ àêòèâíîñò³ áàãàòüîõ ôåðìåíò³â, 
ïðîöåñ³ çãîðòàííÿ êðîâ³. Ð³âåíü êàëüö³þ â ñèðîâàò-
ö³ êðîâ³ – îäèí ç íàéá³ëüø ñòàá³ëüíèõ ïîêàçíèê³â, 
ÿêèé ï³äòðèìóºòüñÿ çà ðàõóíîê ðåãóëÿö³¿ ìåòàáîë³ç-
ìó êàëüö³þ â ê³ñòêîâ³é òêàíèí³, âñìîêòóâàííÿ éîãî â 
êèøê³âíèêó òà ðåàáñîðáö³¿ â íèðêàõ. 

Â³äïîâ³äíî äî ïîñòàâëåíî¿ ìåòè â ñèðîâàòö³ ïå-
ðèôåð³éíî¿ êðîâ³ òà ðîòîâ³é ð³äèí³ âèçíà÷àëè çà-
ãàëüíèé êàëüö³é, ìàðêåðè îñòåîãåíåçó – ëóæíó ôîñ-
ôàòàçó ³ îñòåîêàëüöèí òà ìàðêåð ðåçîðáö³¿ ê³ñòêîâî¿ 
òêàíèíè – Ñ-ê³íöåâ³ òåëîïåïòèäè. Êðîâ äëÿ äîñë³-
äæåííÿ áðàëè ç ë³êòüîâî¿ âåíè. Ðîòîâó ð³äèíó çáèðà-
ëè â ïðîá³ðêè âðàíö³ íàòùåñåðöå. Ïîïåðåäíüî ïàö³-
ºíò ïîëîñêàâ ïîðîæíèíó ðîòà äèñòèëüîâàíîþ âîäîþ 
3 ðàçè ïðîòÿãîì 5 õâèëèí. 

Îñòåîêàëüöèí òà Ñ-ê³íöåâ³ òåëîïåïòèäè â ñè-
ðîâàòö³ êðîâ³ òà ñëèí³ âèçíà÷àëèñÿ ìåòîäîì ³ìóíî-
ôåðìåíòíîãî àíàë³çó ç âèêîðèñòàííÿì òåñò-ñèñòåì 
«N-MID-îñòåîêàëüöèí» òà «CrossLaps™ ÅLISA» ô³ðìè 
«Nordic Bioscience Diagnostics A/S». Äëÿ âèçíà÷åííÿ 
çàãàëüíîãî êàëüö³þ çàñòîñóâàëè ôîòîìåòðè÷íèé 
ìåòîä. Ïðî àêòèâí³ñòü ëóæíî¿ ôîñôàòàçè ñóäèëè çà 

ã³äðîë³çîì β-ãë³öåðîôîñôàòó ç âèêîðèñòàííÿì ðåàê-
òèâ³â ô³ðìè «Làhcema» . 

Ñòàòèñòè÷íó îáðîáêó öèôðîâîãî ìàòåð³àëó ïðî-
âîäèëè ñòàíäàðòíèì ïàðàìå òðè÷íèì ìåòîäîì âàð³-
àö³éíî¿ ñòàòèñòèêè ç óðàõóâàííÿì çíà÷åíü t-êðèòåð³þ 
Ñòüþäåíòà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðåçóëüòàòè äîñë³äæåííÿ íàâåäåí³ â òàáëèö³. 

Ó ïàö³ºíò³â ïåðøî¿ ãðóïè ð³âåíü çàãàëüíîãî 
êàëüö³þ â êðîâ³ ñòàíîâèâ 2,44 ± 0,01 ììîëü/ë, â ðî-
òîâ³é ð³äèí³ – 1,71 ± 0,03 ììîëü/ë, ó ïàö³ºíò³â äðó-
ãî¿ ãðóïè öåé ïîêàçíèê ìàâ òåíäåíö³þ äî çíèæåí-
íÿ – â êðîâ³ 2,3 ± 0,01 ììîëü/ë, à â ðîòîâ³é ð³äèí³ 
– 0,98 ± 0,01 ììîëü/ë. Âì³ñò çàãàëüíîãî êàëüö³þ ó 
ïàö³ºíò³â, õâîðèõ íà ñêîë³îç â ö³ëîìó íèæ÷èé ³ â ðîòî-
â³é ð³äèí³, ³ â êðîâ³, àëå çíàõîäèòüñÿ â ìåæàõ íèæíüî¿ 
ìåæè íîðìè. Íàâåäåíèé ïîêàçíèê â êðîâ³ òà ðîòîâ³é 
ð³äèí³ ìàº ñëàáêó êîðåëÿö³éíó çàëåæí³ñòü ÿê â ïåð-
ø³é, òàê ³ â äðóã³é ãðóïàõ (r = 0,17 òà 0,13 â³äïîâ³äíî). 

Àêòèâí³ñòü ëóæíî¿ ôîñôàòàçè ó çäîðîâèõ ñòà-
íîâèâ 378,21 ± 1,92 ÎÄ/ë â êðîâ³, â ðîòîâ³é ð³äè-
í³ – 27,27 ± 1,19 ÎÄ/ë, ó õâîðèõ íà ñêîë³îç â êðîâ³ 
– 348,83 ± 2,29 ÎÄ/ë, ðîòîâ³é ð³äèí³ – 24,33 ± 0,15 
ÎÄ/ë. Ïðèéìàþ÷è äî óâàãè ðîëü ëóæíî¿ ôîñôàòàçè â 
ïðîöåñàõ ê³ñòêîóòâîðåííÿ, ìîæíà ãîâîðèòè ïðî çíè-
æåííÿ îñòàíí³õ ó îáñòåæóâàíèõ õâîðèõ íà ñêîë³îç. 
Öåé ïîêàçíèê ìàº ñèëüíó êîðåëÿö³éíó çàëåæí³ñòü â 
êðîâ³ òà ðîòîâ³é ð³äèí³ ó ïàö³ºíò³â îáîõ ãðóï (r = 0,84 
òà 0,97 â³äïîâ³äíî). 

Ç öèìè äàíèìè óçãîäæóþòüñÿ ðåçóëüòàòè âè-
â÷åííÿ ³íøîãî ìàðêåðà îñòåîãåíåçó – îñòåîêàëü-
öèíó. Ð³âåíü ïîêàçíèêà ó ïàö³ºíò³â äðóãî¿ ãðóïè 
âèÿâèâñÿ òåæ íèæ÷å ÿê â êðîâ³ (24,56 ± 0,41 íã/ìë 
ïðîòè 32,59 ± 0,56 íã/ìë ó ñîìàòè÷íî çäîðîâèõ îñ³á), 
òàê ³ â ðîòîâ³é ð³äèí³ (0,48 ± 0,01 íã/ìë ïðîòè 0,98 ± 
0,02 íã/ìë). Âì³ñò îñòåîêàëüöèíó â ñèðîâàòö³ êðîâ³ 
òà ðîòîâ³é ð³äèí³ äîñë³äæóâàíèõ ïàö³ºíò³â ìàº ñèëü-
íó êîðåëÿö³éíó çàëåæí³ñòü (r = 0,96 òà 0,97). 

Ð³âåíü Ñ-ê³íöåâèõ òåëîïåïòèä³â ó çäîðîâèõ â 
êðîâ³ ñòàíîâèâ 0,82 ± 0,03 íã/ìë, â ðîòîâ³é ð³äè-
í³ – 0,11 ± 0,01 íã/ìë, ó õâîðèõ íà ñêîë³îç öåé ïî-
êàçíèê ï³äâèùóºòüñÿ â êðîâ³ äî 1,21 ± 0,02 íã/ìë, â 
ðîòîâ³é ð³äèí³ – äî 0,49 ± 0,01 íã/ìë, ùî ïîâ’ÿçàíî 
ç ï³äâèùåíèì ðîçïàäîì êîëàãåíîâèõ âîëîêîí ê³ñò-
êîâî¿ òêàíèíè. Êîðåëÿö³éíèé àíàë³ç âèÿâèâ ù³ëüíó 

Òàáëèöÿ

Ðåçóëüòàòè á³îõ³ì³÷íîãî äîñë³äæåííÿ ïåðèôåð³éíî¿ êðîâ³ òà ðîòîâî¿ ð³äèíè

Ãðóïè
Ca, ììîëü/ë Ëóæíà ôîñôàòàçà, ÎÄ\ë Îñòåîêàëüöèí, íã/ìë

Ñ-ê³íöåâ³ òåëîïåïòèä 
òåëîïåïòèäè, íã/ìë

êðîâ
ðîòîâà 
ð³äèíà

êðîâ
ðîòîâà 
ð³äèíà

êðîâ
ðîòîâà 
ð³äèíà

êðîâ
ðîòîâà 
ð³äèíà

²
çäîðîâ³
n = 24

2,44 ± 0,01 1,71 ± 0,03 378,21 ± 1,92 27,27 ± 1,19 32,51 ± 0,56 0,98 ± 0,02 0,82 ± 0,03 0,11 ± 0,01

²²
õâîð³ íà 
ñêîë³îç
n = 24

2,3 ± 0,01
p < 0,001

0,98 ± 0,01
p < 0,001

348,83 ± 2,29
p < 0,001

24,33 ± 0,15
p < 0,001

24,56 ± 0,41
p < 0,001

0,48 ± 0,01
p < 0,001

1,21 ± 0,02
p < 0,001

0,49 ± 0,02
p < 0,001

Ïðèì³òêà: ð – â³ðîã³äí³ñòü ïî â³äíîøåííþ äî ïîêàçíèêà ó ñîìàòè÷íî çäîðîâèõ ä³òåé. 
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âçàºìîçàëåæí³ñòü ì³æ ïîêàçíèêàìè â êðîâ³ òà ðîòî-
â³é ð³äèí³ (r = 0,79 òà r = 0,98 â³äïîâ³äíî). 

Âèñíîâêè. Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü 
âèÿâëåíî, ùî ó ä³òåé ç çóáîùåëåïíèìè àíîìàë³ÿ-
ìè, íà òë³ ñêîë³îçó, ð³âåíü çàãàëüíîãî êàëüö³þ íèæ-
÷èé ÿê â ñèðîâàòö³ êðîâ³, òàê ³ â ðîòîâ³é ð³äèí³, í³æ ó 
çäîðîâèõ , àëå çíàõîäèòüñÿ â ìåæàõ íèæíüî¿ ìåæè 
íîðìè. Êîðåëÿö³éíà çàëåæí³ñòü ì³æ òàêèì ïîêàçíè-
êîì â êðîâ òà ñëèí³ ñëàáêà. Âì³ñò çàãàëüíîãî êàëüö³þ 
â ñèðîâàòö³ êðîâ³ íàëåæèòü äî îñíîâíèõ êîíñòàíò 
îðãàí³çìó, òîìó ïîêàçíèêè ìåíø âàð³àáåëüí³, í³æ â 
ðîòîâ³é ð³äèí³. Çíèæåííÿ ð³âíÿ ëóæíî¿ ôîñôàòàçè òà 
îñòåîêàëüöèíó ó ïàö³ºíò³â, õâîðèõ íà ñêîë³îç ñâ³ä-
÷èòü ïðî çíèæåííÿ ïðîöåñ³â ê³ñòêî óòâîðåííÿ. Ï³ä-
âèùåííÿ ð³âíÿ Ñ-ê³íöåâèõ òåëîïåïòèä³â, ùî ñâ³ä÷èòü 

ïðî çá³ëüøåííÿ ðîçïàäó êîëàãåíó ê³ñòêîâî¿ òêàíèíè. 
Äàí³, ùî îòðèìàí³ ïðè îáñòåæåíí³ êðîâ³ äîáðå êîðå-
ëþþòü ç òàêèìè, ùî îòðèìàí³ ïðè îáñòåæåí³ ðîòîâî¿ 
ð³äèíè, òîìó öåé ìåòîä ìîæíà âèêîðèñòîâóâàòè äëÿ 
ä³àãíîñòèêè îñòåîïåí³÷íèõ ñòàí³â ÿê ìàëî³íâàçèâíèé 
òà òî÷íèé. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî 
õâîð³ íà ñêîë³îç ìàþòü îçíàêè îñòåîïåí³÷íîãî ñèí-
äðîìó, òîìó òàê³ ïàö³ºíòè º ãðóïîþ ðèçèêó â ïëàí³ 
ðîçâèòêó óñêëàäíåíü ïðè ïðîâåäåíí³ îðòîäîíòè÷íî-
ãî ë³êóâàííÿ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Óäî-
ñêîíàëåííÿ ìåòîä³â íå³íâàç³éíî¿ ä³àãíîñòèêè îñ-
òåîïåí³÷íèõ ñòàí³â ç ìåòîþ ïðîô³ëàêòèêè ìîæëèâèõ 
óñêëàäíåíü òà ìåòîäèê êîðåêö³¿ ïîðóøåíü ìåòàáî-
ë³çìó ê³ñòêîâî¿ òêàíèíè â ïðîöåñ³ îðòîäîíòè÷íîãî 
ë³êóâàííÿ. 
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ÌÈ ÀÍÎÌÀË²ßÌÈ ÒÀ ÎÑÒÅÎÏÅÍ²×ÍÈÌ ÑÈÍÄÐÎÌÎÌ
Äðîê Â. Î. 
Ðåçþìå. Ïðè á³îõ³ì³÷íîìó äîñë³äæåíí³ ñèðîâàòêè êðîâ³ òà ðîòîâî¿ ð³äèíè õâîðèõ íà ñêîë³îç ñïîñòåð³ãà-

ºòüñÿ çíèæåííÿ ð³âíÿ çàãàëüíîãî êàëüö³þ, ùî ñâ³ä÷èòü ïðî ïîã³ðøåííÿ ì³íåðàëüíîãî îáì³íó, çíèæåííÿ àê-
òèâíîñò³ ëóæíî¿ ôîñôàòàçè òà îñòåîêàëüöèíó, ùî ñâ³ä÷èòü ïðî çíèæåííÿ ïðîöåñ³â ê³ñòêîóòâîðåííÿ, ï³äâè-
ùåííÿ ð³âíÿ Ñ-ê³íöåâèõ òåëîïåïòèä³â, ùî ñâ³ä÷èòü ïðî ï³äâèùåíèé ðîçïàä êîëàãåíó ê³ñòêîâî¿ òêàíèíè. Òàê³ 
ïàö³ºíòè ìàþòü îçíàêè îñòåîïåí³÷íîãî ñèíäðîìó, òîìó º ãðóïîþ ðèçèêó â ïëàí³ ðîçâèòêó óñêëàäíåíü ïðè 
ïðîâåäåíí³ îðòîäîíòè÷íîãî ë³êóâàííÿ. 

Êëþ÷îâ³ ñëîâà: ñêîë³îç, çóáîùåëåïí³ àíîìàë³¿, ðîòîâà ð³äèíà, ñèðîâàòêà êðîâ³, ìàðêåðè ìåòàáîë³çìó 
ê³ñòêîâî¿ òêàíèíè. 
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ÎÏÐÅÄÅËÅÍÈÅ ÏÎÊÀÇÀÒÅËÅÉ ÌÅÒÀÁÎËÈÇÌÀ ÊÎÑÒÍÎÉ ÒÊÀÍÈÍÈ Ó ÏÀÖÈÅÍÒÎÂ Ñ 

ÇÓÁÎ×ÅËÞÑÒÍÛÌÈ ÀÍÎÌÀËÈßÌÈ È ÎÑÒÅÎÏÅÍÈ×ÅÑÊÈÌ ÑÈÍÄÐÎÌÎÌ
Äðîê Â. À. 
Ðåçþìå. Ïðè áèîõèìè÷åñêîì èññëåäîâàíèè ñûâîðîòêè êðîâè è ðîòîâîé æèäêîñòè áîëüíûõ ñêîëèîçîì 

íàáëþäàåòñÿ ñíèæåíèå óðîâíÿ îáùåãî êàëüöèÿ, ÷òî ñâèäåòåëüñòâóåò îá óõóäøåíèè ìèíåðàëüíîãî îáìåíà, 
ñíèæåíèè àêòèâíîñòè ùåëî÷íîé ôîñôàòàçû è îñòåîêàëüöèíà, ÷òî ãîâîðèò î ñíèæåíèè ïðîöåññîâ êîñòåî-
áðàçîâàíèÿ, ïîâûøåíèå óðîâíÿ Ñ-êîíöåâûõ òåëîïåïòèäîâ, ÷òî ñâèäåòåëüñòâóåò î ïîâûøåííîì ðàñïàäå 
êîëëàãåíà êîñòíîé òêàíè. Òàêèå ïàöèåíòû èìåþò ïðèçíàêè îñòåîïåíè÷åñêîãî ñèíäðîìà, ïîòîìó ÿâëÿþòñÿ 
ãðóïïîé ðèñêà â ïëàíå ðàçâèòèÿ îñëîíåíèé â ïðîöåññå îðòîäîíòè÷åñêîãî ëå÷åíèÿ. 

Êëþ÷åâûå ñëîâà: ñêîëèîç, çóáî÷åëþñòíûå àíîìàëèè, ðîòîâàÿ æèäêîñòü, ñûâîðòîêà êðîâè, ìàðêåðû 
ìåòàáîëèçìà êîñòíîé òêàíè. 
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Examination Indicators of Bone Metabolism in Patients with Dentofacial Anomalies and Syndrome 

Osteopenia
Drok V. A. 
Abstract. Problem treat teeth abnormalities in children and adolescents in the presence of comorbidity is highly 

relevant today. The dependence between the development of teeth anomalies and disorders of the locomotor ap-
paratus, such as scoliosis, the prevalence of which reaches 60 %. Teeth anomalies observed in these children is 2.5 
times higher than in the healthy group, and increases with increasing degree of scoliosis. Due to the fact that pa-
tients with scoliosis is often observed osteopenic syndrome instrumental treatment has an effect on the pathologi-
cally altered bone, orthodontic treatment of these patients has its specific features. Therefore, early and noninva-
sive diagnostic information osteopenic conditions is essential. Therefore, we conducted a definition of biochemical 
markers in blood and oral fluid selected patient groups. 

Purpose of research – examine the levels of markers of bone metabolism and calcium in oral fluid and blood in 
healthy children and children with scoliosis. 

Object and methods. To address the problems examined 48 patients aged 13 to 17 years who sought orthodontic 
care. 24 patients had somatic disease, 10 patients with scoliosis III-IV severity, the remaining 14 – with scoliosis II 
severity of various locations. It was formed two groups – primary, which included 24 patients with scoliosis and 
comparison group – 24 patients without somatic pathology. In accordance with this goal in peripheral blood serum 
and oral fluid measured total calcium, bone formation markers alkaline phosphatase and osteocalcin and bone 
resorption marker C-terminal telopeptide. 

Results and discussion. As a result of studies found that children with abnormalities of dentition, against scolio-
sis, lower levels of total calcium in serum and in oral fluid than healthy, but is within the limit of the lower standards. 
Correlation between this indicator in blood and saliva weak. The content of total calcium in serum fundamental con-
stants belong to the body, so performance is less variable than in oral fluid. Reduction of alkaline phosphatase and 
osteocalcin in patients with scoliosis indicates a decrease in bone formation processes. Increased C-terminal telo-
peptide, indicating an increase in bone collagen collapse. Data obtained during the examination of blood correlate 
well with those obtained when examined oral fluid, so this method can be used to diagnose osteopenic conditions 
as minimally invasive and accurate. 

Conclusions. As a result of studies found that children with abnormalities of dentition, against scoliosis, lower 
levels of total calcium in serum and in oral fluid than healthy, but is within the limit of the lower standards. Correlation 
between this indicator in blood and saliva weak. The content of total calcium in serum fundamental constants be-
long to the body, so performance is less variable than in oral fluid. Reduction of alkaline phosphatase and osteocal-
cin in patients with scoliosis indicates a decrease in bone formation processes. Increased C-terminal telopeptide, 
indicating an increase in bone collagen collapse. Data obtained during the examination of blood correlate well with 
those obtained when examined oral fluid, so this method can be used to diagnose osteopenic conditions as mini-
mally invasive and accurate. The results suggest that patients with signs of scoliosis osteopenic syndrome because 
these patients are at risk in terms of complications during orthodontic treatment. 

Prospects for further research. Improved methods of diagnosis neinvaziynoyi osteopenic conditions to prevent 
possible complications and methods of correction of metabolic bone during orthodontic treatment. 

Êeywords: scoliosis, jaws anomalies, oral fluid, blood, markers of bone metabolism. 
Ðåöåíçåíò – ïðîô. Íåïîðàäà Ê. Ñ. 
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