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Äàíà ðîáîòà º ôðàãåíòîì ÍÄÐ «Ìåäèêî-á³îëî-
ã³÷íà àäàïòàö³ÿ ä³òåé ç³ ñòîìàòîëîã³÷íîþ ïàòîëîã³ºþ 
â ñó÷àñíèõ åêîëîã³÷íèõ óìîâàõ», ¹ äåðæ. ðåºñòðàö³¿ 
0108U010993, øèôð ÀÌÍ 7199. 4. 

Âñòóï. Ñòàí çäîðîâ’ÿ ä³òåé âïîâí³ çàêîíîì³ðíî 
ðîçãëÿäàþòü, ÿê îäèí ³ç âàæëèâèõ ìåäèêî-ñîö³àëü-
íèõ êðèòåð³¿â îö³íêè åêîëîã³÷íî¿ ñèòóàö³¿ ³ óìîâ æèòòÿ 
â ö³ëîìó. Ïîºäíàíèé âïëèâ íåñïðèÿòëèâèõ ïðèðîä-
íüî-ãåîãðàô³÷íèõ óìîâ, âèñîêî¿ àíòðîïîãåííî¿ íà-
ãðóçêè ³ çàãîñòðåííÿ ñîö³àëüíî-åêîíîì³÷íèõ ïðî-
áëåì óòâîðþþòü åêñòðèìàëüí³ óìîâè äëÿ ðîñòó÷îãî 
îðãàí³çìó äèòèíè, òîðìîçÿòü ïðîöåñè êîìïåíñàö³¿ 
òà äîçð³âàííÿ ðåãóëþþ÷èõ ñèñòåì. Ñòðóêòóðíî-
ôóíêö³îíàëüí³ îñîáëèâîñò³ îðãàí³çìó ä³òåé çóìîâ-
ëþþòü ï³äâèùåíó ÷óòëèâ³ñòü îðãàí³â äî ä³¿ øê³äëèâèõ 
ôàêòîð³â, íàäòî â êðèòè÷í³ ïåð³îäè ðîçâèòêó. Íåçð³-
ë³ñòü ôåðìåíòíèõ ñèñòåì òà ñèñòåì âèä³ëåííÿ, ð³çêå 
çá³ëüøåííÿ â ïðîöåñ³ ðîñòó ìàñè æèðîâî¿ òà ê³ñòêî-
âî¿ òêàíèíè ïðèçâîäÿòü äî äåïîíóâàííÿ â îðãàí³çì³ 
äèòèíè êñåíîá³îòèê³â [1, 2, 4, 7, 8]. 

Îñòàíí³ì ÷àñîì ïðîáëåìè, ïîâ’ÿçàí³ ç³ ñòðóêòóð-
íî-ôóíêö³îíàëüíèìè ïîðóøåííÿìè ê³ñòêîâî¿ òêàíè-
íè ó ä³òåé, íàáóëè çíà÷íî¿ àêòóàëüíîñò³ é óñå ÷àñò³øå 
ïðèâåðòàþòü óâàãó äîñë³äíèê³â [3, 9, 10]. Ó çâ’ÿçêó 
ç íåñïðèÿòëèâîþ ñèòóàö³ºþ, ùî ñêëàëàñÿ â Óêðà¿í³ 
(íåçáàëàíñîâàíå õàð÷óâàííÿ ç íåäîñòàòí³ì ñïîæè-
âàííÿì êàëüö³þ òà â³òàì³íó D, çàáðóäíåííÿ òåðèòîð³¿ 
îñòåîòðîïíèìè ðàä³îíóêë³äàìè, ïîâ’ÿçàíå ç àâàð³ºþ 
íà ×ÀÅÑ, íàÿâí³ñòü ðåã³îí³â ç ï³äâèùåíèì âì³ñòîì 
ñòðîíö³þ, ôòîðó òà çìåíøåíèì – éîäó), ïðîáëåìà 
ôîðìóâàííÿ íîðìàëüíî¿ ê³ñòêîâî¿ òêàíèíè ó ä³òåé 
íàáóâàº îñîáëèâîãî çíà÷åííÿ [5]. Âñòàíîâëåíî, ùî 
ïîã³ðøåííÿ åêîëîã³÷íî¿ ñèòóàö³¿ â Óêðà¿í³, çðîñòàí-
íÿ ÷àñòîòè õðîí³÷íî¿ ñîìàòè÷íî¿ ïàòîëîã³¿ ó ä³òåé, 
çîêðåìà, çàõâîðþâàíü îðãàí³â òðàâëåííÿ, íèðîê, 
åíäîêðèííèõ õâîðîá íåãàòèâíî âïëèâàþòü íà ìåòà-
áîë³çì ê³ñòêîâî¿ òêàíèíè â äèòÿ÷îìó îðãàí³çì³, ùî 
ïðèçâîäèòü äî çìåíøåííÿ ê³ñòêîâî¿ ìàñè, ïîðóøåí-
íÿ ì³êðîàðõ³òåêòîí³êè ê³ñòîê ç íàñòóïíèì ï³äâèùåí-
íÿì ¿õ êðèõêîñò³ òà ðîçâèòêîì îñòåîïåí³¿, â ïîäàëü-
øîìó – îñòåîïîðîçó [6]. 

Ìåòà ðîáîòè – âèâ÷èòè çì³íè ïîêàçíèê³â 
á³îõ³ì³÷íèõ ìàðêåð³â óòâîðåííÿ ê³ñòêîâî¿ òêàíè-
íè ó ä³òåé, ÿê³ ïðîæèâàþòü â ð³çíèõ àíòðîïîãåííèõ 

ðåã³îíàõ Ïðèêàðïàòòÿ, çà íàÿâíîñò³ çóáîùåëåïîâèõ 
àíîìàë³é òà äåôîðìàö³é (ÇÙÀÄ). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ ïîãëèáëå-
íîãî âèâ÷åííÿ ÌÙÊÒ ó ä³òåé áóâ ïðîâåäåíèé àíàë³ç 
á³îõ³ì³÷íèõ ìàðêåð³â óòâîðåííÿ ê³ñòêîâî¿ òêàíèíè, 
çà ïîêàçíèêàìè êàëüö³þ, ôîñôîðó, ð³âí³â ëóæíî¿ 
ôîñôîòàçè òà îñòåîêàëüöèíó ó ñèðîâàòö³ êðîâ³, ó 
496 ä³òåé 6-15-ð³÷íîãî â³êó, ÿê³ ïðîæèâàþòü â ð³çíèõ 
ðåã³îíàõ Ïðèêàðïàòòÿ. Ó îáñòåæåíèõ ä³òåé ïðîâîäè-
ëè çàá³ð âåíîçíî¿ êðîâ³ ó ðàíêîâèé ÷àñ íàòùå ñåðöå. 
Êîíöåíòðàö³þ çàãàëüíîãî Ñà, íåîðãàí³÷íîãî ôîñôî-
ðó ó ñèðîâàòö³ êðîâ³ âèâ÷àëè ôîòîìåòðè÷íèì ìåòî-
äîì, âèêîðèñòîâóþ÷è íàáîðè «Ô³ë³ñèò-Ä³àãíîñòèêà» 
(ÒÎÂ ÍÂÏ, Óêðà¿íà). ßê ìàðêåð ê³ñòêîóòâîðåííÿ â 
ñèðîâàòö³ êðîâ³ äîñë³äæóâàëèñÿ ð³âí³ àêòèâíîñò³ 
ëóæíî¿ ôîñôàòàçè (ËÔ) – ñïåêòðîôîòîìåòðè÷íèì 
ìåòîäîì, ³ îñòåîêàëüöèíó (ÎÊ) – çà äîïîìîãîþ íà-
áîðó N-MID Osteocalcin (Nordic Bioscience Diagnos-
tics A/S, Êàíàäà) ìåòîäîì ÓÔÀ. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ ïîêàçàâ (òàáë.), 
ùî âì³ñò êàëüö³þ ó ñèðîâàòö³ êðîâ³ ä³òåé ó îñ³á áåç 
ÇÙÀÄ òà ç³ ÇÙÀÄ ð³âíèííî¿ çîíè áóâ ñòàòèñòè÷íî 
îäíàêîâèì, ³ ó ñåðåäíüîìó äîð³âíþâàâ (2,21±0,04) òà 
(2,22±0,03) ììîëü/ë (ð>0,05). Ó ä³òåé ïåðåäã³ðñüêî¿ 
çîíè ç³ ÇÙÀÄ ð³âåíü Ñà ó ñèðîâàòö³ êðîâ³ äîð³âíþ-
âàâ (2,30±0,04) ììîëü/ë, ùî áóëî íà 3,36 % ìåíøå, 
í³æ ó ä³òåé áåç ÇÙÀÄ ïåðåäã³ðñüêî¿ çîíè (ð>0,05), 
àëå íà 3,60 % á³ëüøå í³æ ó îãëÿíóòèõ ð³âíèííî¿ çîíè 
(ð>0,05). Ó ä³òåé ã³ðñüêî¿ çîíè, çà íàÿâíîñò³ ÇÙÀÄ, 
ð³âåíü Ñà ó ñèðîâàòö³ êðîâ³ ó ñåðåäíüîìó äîð³âíþ-
âàâ (2,42±0,04) ììîëü/ë, ùî, ó ñâîþ ÷åðãó, áóëî íà 
9,01  % á³ëüøå í³æ ó ä³òåé ç³ ÇÙÀÄ ð³âíèííî¿ çîíè 
(ð<0,001), òà íà 5,22  % ïåðåâèùóâàëî äàí³ ó ä³òåé 
ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ (ð<0,05). 

Âì³ñò ôîñôîðó ó ñèðîâàòö³ êðîâ³ ä³òåé çà íà-
ÿâíîñò³ çóáîùåëåïîâèõ àíîìàë³é òà áåç íèõ ó âñ³õ 
ãðóïàõ äîñë³äæåííÿ ñòàòèñòè÷íî íå â³äð³çíÿâñÿ ì³æ 
ñîáîþ (ð>0,05), îäíàê éîãî êîíöåíòðàö³ÿ ó ä³òåé ïå-
ðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ áóëà íà 33,82 % òà ã³ðñüêî¿ 
çîíè – íà 48,53 % âèùå í³æ ó ä³òåé ç³ ÇÙÀÄ, ùî ïðî-
æèâàëè ó ð³âíèííîìó ðåã³îí³ (ð<0,001). 

Âì³ñò ëóæíî¿ ôîñôàòàçè ó îãëÿíóòèõ ç³ ÇÙÀÄ 
ð³âíèííî¿ çîíè áóâ íà 1,04 % ìåíøå, í³æ ó ä³òåé áåç 
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ÇÙÀÄ (ð>0,05). Ó îñ³á ïåðåäã³ðñüêî¿ çîíè 
ç³ ÇÙÀÄ ð³âåíü ËÔ ó ñèðîâàòö³ êðîâ³ áóâ 
ìåíøèì àíàëîã³÷íîãî ïîêàçíèêà ó ä³òåé áåç 
ÇÙÀÄ íà 1,62 % (ð>0,05), îäíàê á³ëüøèì íà 
0,12 % ñòîñîâíî äàíèõ ó îñ³á ð³âíèííî¿ çîíè 
ç³ ÇÙÀÄ (ð>0,05). Ó îãëÿíóòèõ ã³ðñüêî¿ çîíè 
ç³ ÇÙÀÄ âì³ñò ËÔ ó ñèðîâàòö³ êðîâ³ áóâ íà 
1,25 % íèæ÷å, í³æ ó ä³òåé áåç ÇÙÀÄ äàíî¿ 
ãðóïè (ð>0,05), àëå íà 4,49 % âèùå ñòîñîâíî 
äàíèõ ä³òåé ð³âíèííî¿ òà íà 4,37  % ïåðåäã³ð-
ñüêî¿ çîí (ð>0,05). 

Âì³ñò îñòåîêàëüöèíó ó ñèðîâàòö³ êðîâ³ 
ä³òåé ð³âíèííî¿ çîíè áóâ íà 17,82  % ìåí-
øèì í³æ ó îãëÿíóòèõ áåç ÇÙÀÄ äàíî¿ ãðóïè 
(ð<0,01). Ó ä³òåé ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ 
êîíöåíòðàö³ÿ ÎÊ áóëà íà 12,50 % ìåíøå í³æ ó 
ä³òåé áåç ÇÙÀÄ (ð<0,05). Ó ä³òåé ã³ðñüêî¿ çîíè 
ç³ ÇÙÀÄ ð³âåíü ÎÊ áóâ íà 11,01 % ìåíøå, í³æ ó 
îñ³á áåç ÇÙÀÄ äàíî¿ ãðóïè (ð<0,05). Ó òîé æå 
÷àñ ó îñ³á ã³ðñüêî¿ çîíè ç³ ÇÙÀÄ ð³âåíü ÎÊ áóâ 
íà 48,53 % âèùå ó ïîð³âíÿíí³ ç äàíèìè ä³òåé ç³ 
ÇÙÀÄ ð³âíèííî¿ çîíè (ð<0,001) òà íà 10,99 % 
ïåðåâèùóâàâ àíàëîã³÷íå çíà÷åííÿ ó ä³òåé ç³ 
ÇÙÀÄ ïåðåäã³ðñüêî¿ çîíè (ð<0,05). 

Àíàë³çóþ÷è äàí³ ïîêàçíèêè â çàëåæíîñò³ 
â³ä ñòàò³ (ðèñ. 1), òî ó õëîïö³â ð³âíèííî¿ çîíè 
âì³ñò Ñà ó ñèðîâàòö³ êðîâ³ áóâ ñòàòèñòè÷íî îä-
íàêîâèì (ð>0,05), ³ ó ñåðåäíüîìó äîð³âíþâàâ 
(2,22±0,06) òà(2,25±0,05) ììîëü/ë; àíàëîã³÷-
íà òåíäåíö³ÿ ïðîñòåæóâàëàñü ³ ó ä³â÷àò äàíî¿ 
çîíè çà íàÿâíîñò³ ÇÙÀÄ, äå ñåðåäí³é âì³ñò Ñà 
ñêëàäàâ (2,20±0,22) ììîëü/ë, ùî ó ïîð³âíÿí-
í³ ç õëîïöÿìè áóëî ñòàòèñòè÷íî îäíàêîâèì 
(ð>0,05). 

Ó õëîïö³â ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ 
âì³ñò Ñà áóâ íà 2,94 % íèæ÷å, í³æ ó õëîïö³â áåç 
ÇÙÀÄ (ð>0,05); ó ä³â÷àò äàíî¿ çîíè ç³ ÇÙÀÄ 
âì³ñò Ñà áóâ íà 3,38 % íèæ÷å í³æ ó ä³â÷àò áåç 
ÇÙÀÄ (ð>0,05). Îäíàê, ó õëîïö³â ïåðåäã³ð-
ñüêî¿ çîíè ç³ ÇÙÀÄ ð³âåíü Ñà áóâ íà 2,67 % 
âèùå í³æ ó õëîïö³â ç³ ÇÙÀÄ ð³âíèííî¿ çîíè 
(ð>0,05). Ó õëîïö³â ã³ðñüêî¿ çîíè âì³ñò êàëüö³þ 
ó ñèðîâàòö³ êðîâ³ çà íàÿâíîñò³ ÇÙÀÄ òà áåç 
íèõ, áóâ ñòàòèñòè÷íî îäíàêîâèì ³ äîð³âíþâàâ 
(2,46±0,06) ììîëü/ë (ð>0,05). 

Ó ä³â÷àò ç³ ÇÙÀÄ ã³ðñüêî¿ çîíè âì³ñò Ñà áóâ íà 2,46 % 
ìåíøå í³æ ó ä³â÷àò äàíî¿ ãðóïè áåç ÇÙÀÄ (ð>0,05). Ó òîé æå 
÷àñ, ó õëîïö³â ã³ðñüêî¿ çîíè ç³ ÇÙÀÄ âì³ñò Ñà áóâ íà 9,33 % 
á³ëüøå ñòîñîâíî çíà÷åíü ó õëîïö³â ð³âíèííî¿ çîíè ç³ ÇÙÀÄ 
(ð<0,01) òà íà 6,49 % ïåðåâèùóâàâ çíà÷åííÿ ó õëîïö³â ç³ 
ÇÙÀÄ ïåðåäã³ðñüêî¿ çîíè (ð>0,05). Ó ä³â÷àò ã³ðñüêî¿ çîíè ç³ 
ÇÙÀÄ âì³ñò Ñà ó ñèðîâàòö³ êðîâ³ áóâ íà 8,18 % âèùå í³æ ó 
ä³â÷àò ð³âíèííî¿ çîíè ç³ ÇÙÀÄ (ð<0,01) òà íà 3,93 % ïåðåâè-
ùóâàâ äàí³ ó îñ³á æ³íî÷î¿ ñòàò³ ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ 
(ð>0,05). 

Òàáëèöÿ 

Ïîêàçíèêè ì³íåðàëüíîãî îáì³íó òà ìåòàáîë³çìó ê³ñòêîâî¿ òêàíèíè ó 6-15 ð³÷íèõ ä³òåé 
ð³çíèõ ðåã³îí³â Ïðèêàðïàòòÿ

Ïîêàçíèê
Ð³âíèííà çîíà (n=194) Ïåðåäã³ðñüêà çîíà (n=143) Ã³ðñüêà çîíà (n=159)

áåç ÇÙÀÄ
(n=69)

ç³ ÇÙÀÄ
(n=125)

áåç ÇÙÀÄ
(n=45)

ç³ ÇÙÀÄ
(n=98)

áåç ÇÙÀÄ
(n=51)

ç³ ÇÙÀÄ
(n=108)

Êàëüö³é, ììîëü/ë 2,21±0,04 2,22±0,03 2,38±0,05°° 2,30±0,04 2,45±0,05°°° 2,42±0,04 ªªª ⁿ
Ôîñôîð, ììîëü/ë 1,43±0,02 1,40±0,02 1,52±0,03° 1,52±0,02°°° 1,59±0,02 ªªª 1,54±0,02 ªªª

Ëóæíà ôîñôàòàçà, Îä/ë 58,91±1,80 58,30±1,40 59,33±2,16 58,37±1,48 61,69±2,03 60,92±1,16

Îñòåîêàëüöèí, ìêã/ë 3,31±0,19 2,72±0,12** 4,16±0,20°° 3,64±0,15*°°° 4,54±0,15 ªªª 4,04±0,13* ªªª ⁿ

Ïðèì³òêà: çíà÷óù³ñòü ð³çíèö³ äàíèõ ì³æ îáñòåæåíèìè: 1. * – ç³ ÇÙÀÄ òà áåç ÇÙÀÄ: *- ð<0,05; **- ð<0,01; *** ð<0,001. 2. ° – ð³âíèííî¿ ³ 

ïåðåäã³ðñüêî¿ çîí: °-ð<0,05; °°-ð<0,01; °°°-ð<0,001. 3. ª – ð³âíèííî¿ ³ ã³ðñüêî¿ çîíè: ª – ð<0,05; ªª – ð<0,01; ªªª – ð<0,001. 4. n  – ïåðåäã³ðñüêî¿ 

³ ã³ðñüêî¿ çîíè: ⁿ -ð<0,05; ⁿⁿ-ð<0,01; ⁿⁿⁿ-ð<0,001. 

Ðèñ. Âì³ñò êàëüö³þ ó ñèðîâàòö³ êðîâ³ ä³òåé ð³çíèõ ðåã³îí³â Ïðè-

êàðïàòòÿ â çàëåæíîñò³ â³ä ñòàò³. 

Ðèñ. 2. Âì³ñò ôîñôîðó ó ñèðîâàòö³ êðîâ³ ä³òåé ð³çíèõ ðåã³îí³â 

Ïðèêàðïàòòÿ â çàëåæíîñò³ â³ä ñòàò³. 
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Âì³ñò ôîñôîðó ó ñèðîâàòö³ êðîâ³ (ðèñ. 2) õëîïö³â ç³ ÇÙÀÄ 
ð³âíèííî¿ çîíè áóâ íà 2,78  % ìåíøå, í³æ ó õëîïö³â áåç ÇÙÀÄ 
äàíî¿ çîíè (ð>0,05), à ó ä³â÷àò íà 1,40 % ìåíøå (ð>0,05). 

Ó õëîïö³â ïåðåäã³ðñüêî¿ çîíè êîíöåíòðàö³ÿ ôîñôîðó ó ñè-
ðîâàòö³ êðîâ³ áóëà îäíàêîâîþ çà íàÿâíîñò³ çóáîùåëåïîâèõ 
àíîìàë³é òà áåç íèõ ³, ó ñåðåäíüîìó, äîð³âíþâàëà (1,52±0,03) 
ììîëü/ë, ùî ó ñâîþ ÷åðãó áóëî íà 8,57 % âèùå í³æ ó îñ³á 
÷îëîâ³÷î¿ ñòàò³ ç³ ÇÙÀÄ ð³âíèííî¿ çîíè (ð<0,01). Ó ä³â÷àò ç³ 
ÇÙÀÄ ïåðåäã³ðñüêî¿ çîíè âì³ñò ôîñôîðó áóâ îäíàêîâèì çà 
íàÿâíîñò³ ÇÙÀÄ ³ ñòàíîâèâ (1,52±0,03) ììîëü/ë, ùî, îäíàê, 
áóëî íà 7,80 % á³ëüøå í³æ ó ä³â÷àò ç³ ÇÙÀÄ ð³âíèííî¿ çîíè 
(ð<0,05). 

Ó õëîïö³â ã³ðñüêî¿ çîíè ç³ ÇÙÀÄ âì³ñò ôîñôîðó áóâ íà 
4,40 % íèæ÷å í³æ ó õëîïö³â áåç ÇÙÀÄ äàíî¿ çîíè (ð>0,05) òà 
íà 8,57 % âèùå í³æ ó îñ³á ð³âíèííî¿ çîíè (ð<0,01) òà ñòàòèñ-
òè÷íî íå â³äð³çíÿâñÿ â³ä äàíèõ ó õëîïö³â ç³ ÇÙÀÄ ïåðåäã³ð-
ñüêî¿ çîíè (ð>0,05). Ó ä³â÷àò ã³ðñüêî¿ çîíè ç³ ÇÙÀÄ êîíöåí-
òðàö³ÿ ôîñôîðó áóëà íà 1,87 % íèæ÷å, í³æ ó ä³â÷àò áåç ÇÙÀÄ 
äàíî¿ ãðóïè, ùî ïåðåâèùóâàëà ïîêàçíèê ó ä³â÷àò ð³âíèííî¿ 
çîíè ç³ ÇÙÀÄ íà 10,64 % (ð<0,001) òà ïåðåäã³ðñüêî¿ – íà 
2,63 % (ð>0,05). 

Âì³ñò ëóæíî¿ ôîñôàòàçè (ðèñ. 3) ó õëîïö³â ç³ ÇÙÀÄ ð³â-
íèííî¿ çîíè áóâ íà 1,03 % íèæ÷å í³æ ó õëîïö³â áåç ÇÙÀÄ 
(ð>0,05). Ó ä³â÷àò ç³ ÇÙÀÄ äàíî¿ ãðóïè âì³ñò ËÔ áóâ íà 1,00 % 
íèæ÷å í³æ ó ä³â÷àò áåç ÇÙÀÄ (ð>0,05) òà â³äð³çíÿâñÿ â³ä ïî-
êàçíèêà õëîïö³â ç³ ÇÙÀÄ íà 0,56 % (ð>0,05). 

Ó õëîïö³â ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ êîí-
öåíòðàö³ÿ ëóæíî¿ ôîñôàòàçè áóëà íà 1,36 % 
íèæ÷å í³æ ó õëîïö³â áåç ÇÙÀÄ äàíî¿ ãðóïè 
(ð>0,05), òà äîð³âíþâàëà çíà÷åííÿì ó õëîï-
ö³â ç³ ÇÙÀÄ ð³âíèííî¿ çîíè (ð>0,05). Ó ä³â÷àò 
ïåðåäã³ðñüêî¿ çîíè ç³ ÇÙÀÄ âì³ñò ËÔ áóâ íà 
1,91 % íèæ÷å í³æ ó ä³â÷àò áåç ÇÙÀÄ (ð>0,05) 
òà íå â³äð³çíÿâñÿ â³ä ïîêàçíèêà ä³â÷àò ð³âíèí-
íî¿ çîíè ç³ ÇÙÀÄ (ð>0,05). Ó õëîïö³â ã³ðñüêî¿ 
çîíè ç³ ÇÙÀÄ âì³ñò ËÔ áóâ íà 0,46 % íèæ÷å 
í³æ ó õëîïö³â áåç ÇÙÀÄ, ïðîòå ïåðåâèùóâàâ 
äàí³ ó õëîïö³â ç³ ÇÙÀÄ ð³âíèííî¿ òà ïåðåäã³ð-
ñüêî¿ çîí íà 5,56 òà 5,63  % (ð>0,05). Ó ä³â÷àò 
ã³ðñüêî¿ çîíè ç³ ÇÙÀÄ êîíöåíòðàö³ÿ ËÔ áóëà 
íà 1,89 % ìåíøå í³æ ó ä³â÷àò áåç ÇÙÀÄ äà-
íîãî ðåã³îíó, àëå íà 3,34 % á³ëüøå ñòîñîâíî 
äàíèõ îñ³á æ³íî÷î¿ ñòàò³ ç³ ÇÙÀÄ ð³âíèííî¿ òà 
ïåðåäã³ðñüêî¿ çîí (ð>0,05). 

Ó õëîïö³â ç³ ÇÙÀÄ ð³âíèííî¿ çîíè âì³ñò 
îñòåîêàëüöèíó (ðèñ. 4) áóâ íà 23,19 % ìåíøå 
í³æ ó õëîïö³â áåç ÇÙÀÄ äàíîãî ðåã³îíó 
(ð<0,05). 

Ó ä³â÷àò ç³ ÇÙÀÄ ð³âíèííî¿ çîíè êîíöåí-
òðàö³ÿ ÎÊ áóëà íà 13,62 % íèæ÷å, í³æ ó îñ³á 
æ³íî÷î¿ ñòàò³ áåç ÇÙÀÄ (ð>0,05) òà íà 21,64 % 
á³ëüøå í³æ ó õëîïö³â ç³ ÇÙÀÄ äàíîãî ðåã³-
îíó (ð>0,05). Ó õëîïö³â ïåðåäã³ðñüêî¿ çîíè 
ç³ ÇÙÀÄ êîíöåíòðàö³ÿ ÎÊ áóëà íà 13,44 % 
ìåíøå í³æ ó õëîïö³â áåç ÇÙÀÄ äàíîãî ðå-
ã³îíó. Ó ä³â÷àò ç³ ÇÙÀÄ ïåðåäã³ðñüêî¿ çîíè 
âì³ñò ÎÊ áóâ íà 11,54 % íèæ÷å, í³æ ó ä³â÷àò 
áåç ÇÙÀÄ (ð<0,01) òà íà 1,90 % ìåíøå í³æ ó 
õëîïö³â ç³ ÇÙÀÄ äàíî¿ ãðóïè (ð>0,05). Ó òîé 
æå ÷àñ, äîñë³äæóâàëîñü ï³äâèùåííÿ âì³ñ-
òó ÎÊ ó îñ³á ïåðåäã³ðñüêîãî ðåã³îíó ç³ ÇÙÀÄ 
ñòîñîâíî çíà÷åíü ó ä³òåé ç³ ÇÙÀÄ ð³âíèííî¿ 
çîíè: íà 49,80 % – ó õëîïö³â òà íà 20,81 % ó ä³-
â÷àò (ð<0,05). Ó õëîïö³â ç³ ÇÙÀÄ ã³ðñüêî¿ çîíè 
ð³âåíü ÎÊ áóâ íà 11,11 % íèæ÷å í³æ ó îñ³á ÷î-
ëîâ³÷î¿ ñòàò³ áåç ÇÙÀÄ (ð<0,05). 

Ó ä³â÷àò ã³ðñüêîãî ðåã³îíó âì³ñò ÎÊ áóâ íà 
11,13 % ìåíøå í³æ ó ä³â÷àò áåç ÇÙÀÄ äàíî¿ 
çîíè (ð<0,05). Ó òîé æå ÷àñ ó õëîïö³â ç³ ÇÙÀÄ 
ã³ðñüêî¿ çîíè âì³ñò ÎÊ áóâ íà 66,53 % òà íà 
11,18  % á³ëüøå ñòîñîâíî äàíèõ õëîïö³â ð³â-
íèííî¿ òà ïåðåäã³ðñüêî¿ çîí (ð<0,05). Ó ä³â÷àò 
ç³ ÇÙÀÄ ã³ðñüêî¿ çîíè âì³ñò ÎÊ ó ñèðîâàòö³ 
êðîâ³ áóâ íà 33,90 % (ð<0,05) òà íà 10,84 % 
(ð>0,05) á³ëüøå, í³æ ó ä³â÷àò ç³ ÇÙÀÄ ð³âíèí-
íî¿ òà ïåðåäã³ðñüêî¿ çîí â³äïîâ³äíî. 

Âèñíîâêè. 
1. Âñòàíîâëåíî, ùî ó ä³òåé ç³ ÇÙÀÄ ïî-

ðóøåííÿ êàëüö³ºâîãî, ôîñôîðíîãî îáì³íó 
òà çì³íè á³îõ³ì³÷íèõ ìàðêåð³â óòâîðåííÿ 
ê³ñòêîâî¿ òêàíèíè (ëóæíà ôîñôàòàçà, îñòå-
îêàëüöèí) á³ëüø âèðàæåí³, í³æ ó ä³òåé áåç 
ÇÙÀÄ, ïðè÷îìó äàíà òåíäåíö³ÿ íîñèòü á³ëüø 
âèðàæåíèé õàðàêòåð ó ä³òåé, ùî ïðîæèâà-
þòü ó ð³âíèíí³é çîí³ ïðè á³ëüø ïîçèòèâí³é 
ä èíàì³ö³ ó îñ³á ïåðåäã³ðñüêî¿ òà ã³ðñüêî¿ çîí. 

Ðèñ. 3. Âì³ñò ëóæíî¿ ôîñôàòàçè ó ñèðîâàòö³ êðîâ³ ä³òåé ð³çíèõ 

ðåã³îí³â Ïðèêàðïàòòÿ â çàëåæíîñò³ â³ä ñòàò³. 

Ðèñ. 4. Âì³ñò îñòåîêàëüöèíó ó ñèðîâàòö³ êðîâ³ ä³òåé ð³çíèõ 

ðåã³îí³â Ïðèêàðïàòòÿ â çàëåæíîñò³ â³ä ñòàò³. 
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2. Ó îñ³á æ³íî÷î¿ ñòàò³ ç³ ÇÙÀÄ óñ³õ ðåã³îí³â 
ïðîæèâàííÿ, äîñë³äæóâàëè âèðàæåíèé äèñáàëàíñ 
ìàðêåð³â ê³ñòêîâîãî ìåòàáî ë³çìó ó ïîð³âíÿíí³ ç äà-
íèìè ó õëîïö³â ç³ ÇÙÀÄ äàíèõ ðåã³îí³â ó âñ³õ â³êîâèõ 
ãðóïàõ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿãà-
þòü ó âèâ÷åíí³ äàíèõ ïîêàçíèê³â ó â³êîâîìó àñïåêò³, 
äîñë³ä æåíí³ ôàêòîð³â, ÿê³ âïëèâàþòü íà ñòàí ê³ñòêî-
âîãî ìåòàáîë³çìó òà ðîçðîáêè åôåêòèâíèõ çàñîá ³â 
ïðîô³ëàêòèêè äàíèõ ïîðóøåíü. 
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äèñáàëàíñ ìàðêåðîâ êîñòíîãî ìåòàáîëèçìà ïî ñðàâíåíèþ ñ äàííûìè ó ðåáÿò ñ çóáî÷åëþñòíûìè àíîìàëè-
ÿìè è äåôîðìàöèÿìè äàííûõ ðåãèîíîâ âî âñåõ âîçðàñòíûõ ãðóïïàõ. Èññëåäîâàíî, ÷òî äàííàÿ òåíäåíöèÿ 
íîñèò áîëåå âûðàæåííûé õàðàêòåð ó äåòåé, ïðîæèâàþùèõ â ðàâíèííîé çîíå ïðè áîëåå ïîëîæèòåëüíîé äè-
íàìèêå ó ëèö ïðåäãîðíîé è ãîðíîé çîí. 

Êëþ÷åâûå ñëîâà: äåòè, çóáî÷åëþñòíûå àíîìàëèè è äåôîðìàöèè, êàëüöèé, ôîñôîð, ùåëî÷íàÿ ôîñôà-
òàçà, îñòåîêàëüöèí
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Biochemical Markers of Bone Formation in Children with Deformities and Dental Jaw Abnormalities 

who Lives in Different Regions of the Carpathian
M. A. Luchynskiy 
Abstract. The aim of the study was to investigate changes in indicators of biochemical markers of bone 

formation in children living in different regions of anthropogenic Carpathians, in the presence and absence dental 
jaw abnormalities and deformities. 

Were analyzed biochemical markers of bone formation, in terms of calcium, phosphorus, and alkaline 
phosphatase levels in serum osteocalcin in 496 children 6 to 15- years of age, living in different regions of the 
Carpathians. 

Established that the calcium content in the blood serum of children in persons with dental jaw abnormalities 
and deformities and without dental jaw abnormalities and deformities plain area was statistically the same, and 
averaged (2,21±0,04) and (2,22±0,03) mg / dL (p>0,05). Children foothill zone of dental jaw abnormalities and 
deformities level of calcium in blood serum equal to (2,30±0,04) mg / l, which was at 3,36 % lower than in children 
without dental jaw abnormalities and deformities foothill areas (p>0,05 ), but to 3,60 % more than in the plain areas 
examined (p>0,05). Children mountainous areas, if dental jaw abnormalities and deformities level of calcium 
in blood serum averaged (2,42±0,04) mg/l, which, in turn, was at 9,01 % higher than in children with dental jaw 
abnormalities and deformities flat area (p<0,001 ) and to 5,22 % higher than the data in the foothill area of children 
dental jaw abnormalities and deformities (p<0,05). 

The content of phosphorus in the blood serum of children in the presence of anomalies zuboschelepovyh and 
without all the study groups was not statistically different between them (p>0,05 ), but its concentration in children 
foothill zone of dental jaw abnormalities and deformities was at 33,82 % and mountainous areas – the 48,53 % 
higher than in children with dental jaw abnormalities and deformities living in the flat region ( p<0,01). 

The content of alkaline phosphatase in dental jaw abnormalities and deformities examined with plain band was at 
1,04 % lower than in children without dental jaw abnormalities and deformities (p>0,05). Individuals foothill zone of 
dental jaw abnormalities and deformities level of alkaline phosphatase in serum was lower than the same indicator 
in children with dental jaw abnormalities and deformities to 1,62 % (p>0. 05 ), but higher by 0,12 % with respect 
to such persons in the plain areas of dental jaw abnormalities and deformities (p>0,05). In mountainous areas 
examined with dental jaw abnormalities and deformities content ALP in serum was 1,25 % lower than in children 
without dental jaw abnormalities and deformities this group (p>0,05 ), but 4,49 % higher on data on children and 
plain 4,37 % foothill areas (p>0,05). 

The content of osteocalcin in serum of children at the flat area was 17,82 % lower than in the examined without 
dental jaw abnormalities and deformities this group (p<0,01). Children foothill zone of dental jaw abnormalities 
and deformities concentration was OK for 12,50 % lower than in children without dental jaw abnormalities and 
deformities (p<0,05). Children mountainous areas with dental jaw abnormalities and deformities level was OK for 
11,01 % lower than in patients without den tal jaw abnormalities and deformities this group (p<0,05). At the same 
time, the people of the mountainous areas dental jaw abnormalities and deformities level was OK to 48,53 % higher 
compared with the data o f children with dental jaw abnormalities and deformities flat area (p< 0,001) and to 10,99 % 
higher than the similar value in children with ZSCHAD foothill zone (p<0,05). 

It was found that children with deformities and abnormalities of dental jaw violation of calcium, phosphorus 
metabolism and changes in biochemical markers of bone formation (alkaline phosphatase, osteocalcin) is more 
pronounced than in children without dental jaw abnormalities and deformities. In females with dental jaw anomalies 
and deformities in all regions of residence, investigated the imbalance expressed markers of bone metabolism 
compared with those in young men with dental jaw abnormalities and deformities of these regions in all age groups. 
Investigated, that this trend is more pronounced in children living in a flat area with a positive dynamics in patients 
foothill and mountain areas. 

Key words: children, dental jaw abnormalities and deformities, calcium, phosphorus, alkaline phosphatase, 
osteocalcin. 
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