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Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä Óêðà¿íè «Óêðà¿íñüêà ìåäè÷íà 

ñòîìàòîëîã³÷íà àêàäåì³ÿ» (ì. Ïîëòàâà)

Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Óäîñêîíàëèòè 
ìåòîäè ïðîô³ëàêòèêè òà ë³êóâàííÿ îñíîâíèõ ñòîìà-
òîëîã³÷íèõ çàõâîðþâàíü ó ä³òåé ³ç ôàêòîðàìè ðèçè-
êó», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0111U006760. 

Âñòóï. Ôëþîðîç çóá³â çàëèøàºòüñÿ àêòóàëüíîþ 
ïðîáëåìîþ äëÿ ð³çíèõ ðåã³îí³â Óêðà¿íè [2,3,8]. Ïðî-
áëåìà ôòîðó äëÿ Ïîëòàâñüêîãî ðåã³îíó º îñîáëèâî 
àêòóàëüíîþ, îñê³ëüêè íà éîãî òåðèòîð³¿ ðîçòàøîâàí³ 
åíäåì³÷í³ âîãíèùà ùîäî âì³ñòó öüîãî ì³êðîåëåìåí-
òà â ïèòí³é âîä³ [1,5,6,7]. 

Ïðîâåäåí³ äîñë³äè ïîêàçàëè íàÿâí³ñòü ñïåöè-
ô³÷íî¿ ðåàêö³¿ ïóëüïè íà êèñëîòíèé ïîäðàçíèê íà 
ïîâåðõí³ çóáà, ùî ïðèçâîäèòü äî øâèäêî¿ çì³íè 
åëåêòðè÷íîãî ³ìïåäàíñó ñòðóêòóðè åìàëü-äåíòèí 
çàëåæíî â³ä åòàï³â ôîðìóâàííÿ êîðåíåâî¿ ñèñòåìè 
çóáà ³ äîçð³âàííÿ åìàë³ [2]. Öå çàõèñíà ðåàêö³ÿ ïóëü-
ïè, ÿêà ðåãóëþº ïðîíèêí³ñòü òâåðäèõ òêàíèí çóá³â 
ïðè êèñëîòí³é îáðîáö³ çóáà. Áóëî âèÿâëåíî, ùî ïðè 
ôëþîðîç³ ôóíêö³îíàëüíà êàð³ºñïðîòåêòîðíà àêòèâ-
í³ñòü ïóëüïè àáî â³äñóòíÿ, àáî çíà÷íî çíèæåíà [1]. 

Ìåòîþ äîñë³äæåííÿ áóëî âèÿâèòè çì³íè ôóíê-
ö³îíàëüíî¿ àêòèâíîñò³ ïóëüïè íà êèñëîòíå ïîäðàç-
íåííÿ åìàë³ â çàëåæíîñò³ â³ä ñòóïåíÿ òÿæêîñò³ ôëþ-
îðîçó â ä³òåé, ÿê³ ïðîæèâàþòü ó ðåã³îíàõ ³ç ð³çíèì 
óì³ñòîì ôòîðó â ïèòí³é âîä³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ï³ä íàøèì ñïî-
ñòåðåæåííÿì çíàõîäèëèñü 120 ä³òåé â³êîì 6 ðîê³â, ÿê³ 
ìåøêàëè ó ðåã³îíàõ ³ç ð³çíèì óì³ñòîì ôòîðó â ïèòí³é 
âîä³ (Ïîëòàâà –îïòèìàëüíèé; Øèøàêè – âèñîêèé). 

Ïðîÿâè ôëþîðîçó çóá³â îö³íþâàëè çà êëàñèô³êà-
ö³ºþ ². Ìþëåðà [6], çàïðîïîíîâàíîþ ÂÎÎÇ, ÿêà â³-
äîáðàæàº â³äñîòêîâå óøêîäæåííÿ, çàáàðâëåííÿ òà 
äåñòðóêö³þ åìàë³ íà îãëÿä³. 

Âèâ÷àþ÷è ðîçïîä³ë ä³òåé çà ñòóïåíåì ôëþîðîçó 
[3,4], áóëî ç’ÿñîâàíî, ùî ó ä³òåé, ÿê³ ïðîæèâàþòü ó 
ì³ñöåâîñò³ ³ç âèñîêèì óì³ñòîì ôòîðó â ïèòí³é âîä³, 
ïåðåâàæàº ïîì³ðíèé (68,8 ± 4,14 %), à çà îïòèìàëü-
íîãî âì³ñòó ôòîðó  äóæå ñëàáêèé ôëþîðîç (63,1 ± 
2,06 %). Òîìó äëÿ îáñòåæåííÿ ãðóïà ä³òåé ó Ïîëòàâ³ 
ìàëè äóæå ñëàáêèé òà ñëàáêèé ñòóï³íü ôëþîðîçó 
çóá³â, à ó Øèøàêàõ – ñëàáêèé òà ïîì³ðíèé. 

Ôóíêö³îíàëüíó êàð³ºñïðîòåêòîðíó àêòèâí³ñòü 
ïóëüïè çóá³â (ÔÊÏÀÏ) îö³íþâàëè çà äîïîìîãîþ ìå-
òîäó, ùî áàçóºòüñÿ íà çíèæåíí³ ïðîíèêíîñò³ äëÿ ïå-
ðåì³ííîãî åëåêòðè÷íîãî ñòðóìó òâåðäèõ òêàíèí ³í-
òàêòíèõ çóá³â ïðè ä³¿ íà åìàëü êèñëîòè [2]. Âèçíà÷àëè 
â³äíîøåííÿ ï³äâèùåííÿ åëåêòðè÷íîãî ³ìïåäàíñó 

ñòðóêòóðè åìàëü-äåíòèí Z
2
 äî çíà÷åííÿ ³ìïåäàíñó 

Z
1
, ÿêèé âèì³ðþâàëè äî ä³¿ êèñëîòè íà çóá: À = Z

2
/Z

1
. 

Åëåêòðè÷íèé ³ìïåäàíñ çóá³â âèì³ðþâàëè in vivo ïðè 
ïåðåì³ííîìó ñòðóì³ íà ÷àñòîò³ 1000 Ãö çà äîïîìî-
ãîþ RLC-ìîñòà òèïó Å5030. Ïðè öüîìó âèêîðèñòî-
âóâàëè ñð³áí³ åëåêòðîäè ïëîùèíîþ S=7ìì, îäèí ³ç 
ÿêèõ ïðèòèñêàëè äî ôðîíòàëüíî¿ ïîâåðõí³ çóáà íà 
â³äñòàí³ 1-2 ìì â³ä ð³çàëüíîãî êðàþ, à äðóãèé – äî 
ïðèëåãëèõ äî öüîãî çóáà òêàíèí ïàðîäîíòà. Äëÿ ïî-
êðàùåííÿ åëåêòðè÷íîãî êîíòàêòó ³ç çóáîì ³ òêàíèíà-
ìè ïàðîäîíòà ïåðåä êîæíèì âèì³ðþâàííÿì ïîâåðõ-
í³ êîíòàêòó çìî÷óâàëè ô³ç³îëîã³÷íèì ðîç÷èíîì. ßê 
êèñëîòíèé ïîäðàçíèê âèêîðèñòîâóâàëè äèñê ³ç ô³ëü-
òðóâàëüíîãî ïàïåðó ä³àìåòðîì 4 ìì, ðÿñíî ïðîñî-
÷åíèé ðîç÷èíîì ñîëÿíî¿ êèñëîòè (0,1N; 1N). Ïåðåä 
ïðîâåäåííÿì âèì³ðþâàíü çóá âèñóøóâàëè âàòíèì 
òàìïîíîì òà ñòèñíåíèì ïîâ³òðÿì. Ïîò³ì âèì³ðþ-
âàëè ³ìïåäàíñ çóáà Z

1
, äëÿ ÷îãî îäèí ³ç åëåêòðîä³â 

ïðèòèñêàëè äî âåñòèáóëÿðíî¿ ïîâåðõí³ êîðîíêîâî¿ 
÷àñòèíè çóáà ïî ñåðåäí³é ë³í³¿ íà â³äñòàí³ 1…2 ìì â³ä 
ð³çàëüíîãî êðàþ, à äðóãèé – äî ïðèëåãëèõ äî öüîãî 
çóáà òêàíèí ïàðîäîíòà. Ïîò³ì çóá ïðîòèðàëè âàòíèì 
òàìïîíîì, âèñóøóâàëè ñòèñíåíèì ïîâ³òðÿì ³ íà âêà-
çàíå ì³ñöå êîðîíêîâî¿ ÷àñòèíè çóáà íàêëàäàëè äèñê 
³ç ïàïåðîâîãî ô³ëüòðà ç ðîç÷èíîì êèñëîòè íà 30 ñåê. 
Çíÿâøè äèñê, çàëèøêè êèñëîòè çí³ìàëè âîëîãèì 
âàòíèì òàìïîíîì. Çóá çíîâó âèñóøóâàëè ³ ïîâòîðíî 
âèì³ðþâàëè ³ìïåäàíñ Z

2
. Ïîò³ì ðîçðàõîâóâàëè â³ä-

íîøåííÿ À = Z
2
/Z

1
. 

Äëÿ îö³íêè â³ðîã³äíîñò³ ðåçóëüòàò³â âèêîðèñòîâó-
âàëè êðèòåð³é t Ñò’þäåíòà-Ô³øåðà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðîâåäåí³ äîñë³äæåííÿ âèÿâèëè, ùî çàëåæíî â³ä 
ï³äâèùåííÿ ñòóïåíÿ ôëþîðîçó â ä³òåé çíèæóºòüñÿ 
ôóíêö³îíàëüíà àêòèâí³ñòü ïóëüïè íà êèñëîòíå ïî-
äðàçíåííÿ åìàë³. Óñåðåäèí³ ãðóïè çíà÷åííÿ åëåê-
òðè÷íîãî ³ìïåäàíñó öåíòðàëüíèõ ð³çö³â äî (Z

1
) òà 

ï³ñëÿ (Z
2
) êèñëîòíî¿ ä³¿ íà åìàëü çóáà ³ ¿õ â³äíîøåííÿ 

ïðåäñòàâëåí³ â òàáëèö³. 
Îñê³ëüêè â ä³òåé ì. Ïîëòàâè âèÿâëåí³ ìåíø âè-

ðàæåí³ ñòóïåí³ ôëþîðîçó çóá³â, òî ³ ïîêàçíèêè áóëè 
êðàù³, í³æ ó ä³òåé ì. Øèøàê, äå âèÿâëåí³ òÿæê³ ôîðìè 
ïðîÿâó ôëþîðîçó çóá³â. Ó ä³òåé ì. Ïîëòàâè íà ïåð-
âèííîìó îáñòåæåíí³ ðåàêö³ÿ ïóëüïè äî ä³¿ êèñëîòè â³-
ðîã³äíî (ð<0,001) âèùà (29,98± 0,36 êÎì), í³æ ó ä³òåé 
ì. Øèøàê (22,83 ±0,39 êÎì). Ï³ñëÿ ä³¿ êèñëîòè íà 
åìàëü çóá³â ðåàêö³ÿ ïóëüïè òàêîæ á³ëüøå âèðàæåíà â 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2013 – Âèï. 2 (100) 302

ÑÒÎÌÀÒÎËÎÃ²ß

ä³òåé ì. Ïîëòàâè  39,73 ± 0,31 êÎì, í³æ ó ä³òåé ðåã³-
îíó ³ç âèñîêèì óì³ñòîì ôòîðó â ïèòí³é âîä³,  17,7 ± 
0,43 êÎì (ð<0,001). Âåëè÷èíà À ïðè öüîìó â ä³òåé ì. 
Ïîëòàâè â 1,7 ðàçó ìàº á³ëüø³ çíà÷åííÿ â ïîð³âíÿíí³ 
³ç ä³òüìè ì. Øèøàê. 
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Òàáëèöÿ

Åëåêòðè÷íèé ³ìïåäàíñ ñòðóêòóðè åìàëü-
äåíòèí-ñëèçîâà ïàðîäîíòà äî (Z

1
) òà ï³ñëÿ 

(Z
2
) êèñëîòíî¿ ä³¿ íà åìàëü çóáà, (Ì ±m)

Ì³ñöå ïðî-
æèâàííÿ

Ê³ëüê³ñòü 
ä³òåé çà 

ñòóïåíåì 
ôëþîðîçó 

Ïåðâèííå îáñòåæåííÿ
À = 

Z
2 

/ Z
1

Ïàðàìåòðè

Z
1
 êÎì Z

2
 êÎì

ì. Ïîëòàâà

äóæå ñëàá-
êèé, n=50

30,32 ± 0,51 40,36 ± 0,27 1,33

ñëàáêèé, 
n=10

27,9 ± 0,48 36,6 ± 0,72 1,31

Âñüîãî n=60 29,98 ± 0,36 39,73 ± 0,31 1,33

P
1

<0,001 <0,001

ì. Øèøàêè

ñëàáêèé, 
n=10

25,6 ± 0,83 20,4 ± 0,50 0,80

ïîì³ðíèé,
n=50

22,28 ± 0,45 17,16 ± 0,47 0,77

Âñüîãî n=60 22,83 ± 0,39 17,7 ± 0,43 0,78

P
2

<0,001 <0,001

P
3

<0,001 <0,001

P
4

<0,05 <0,001

Ïðèì³òêà: P
1
 – â³ðîã³äí³ñòü â³äì³ííîñòåé â³äíîñíî ðåçóëüòàò³â 

óñåðåäèí³ êîæíî¿ ãðóïè ì. Ïîëòàâè; P
2
 – â³ðîã³äí³ñòü â³äì³ííîñòåé 

â³äíîñíî ðåçóëüòàò³â óñåðåäèí³ êîæíî¿ ãðóïè ì. Øèøàê; P
3
 – 

â³ðîã³äí³ñòü â³äì³ííîñòåé ó ä³òåé ì. Ïîëòàâè ³ ì. Øèøàê; P
4
 

– â³ðîã³äí³ñòü â³äì³ííîñòåé ó ä³òåé ì. Ïîëòàâè ³ ì. Øèøàê ì³æ 

ïîêàçíèêàìè ñëàáêîãî ôëþîðîçó çóá³â; n
 
– ê³ëüê³ñòü ä³òåé ó ãðóï³. 

Ó ä³òåé ì. Ïîëòàâè ³ç äóæå ñëàáêèì ôëþîðîçîì 
çóá³â ðåàêö³ÿ ïóëüïè äî (30,32 ± 0,51) òà ï³ñëÿ ä³¿ êèñ-
ëîòè (40,36 ± 0,27), à òàêîæ âåëè÷èíà À (1,33) ìàþòü 
â³ðîã³äíî á³ëüø³ ïîêàçíèêè, í³æ ó ä³òåé ç³ ñëàáêèì 
ôëþîðîçîì çóá³â (Z

1
 = 27,9 ± 0,48 êÎì; Z

2
 = 36,6 ± 

0,72 êÎì; À=1,31) (ð<0,001). 
Ó ì. Øèøàêàõ ä³òè ç³ ñëàáêèì ñòóïåíåì ôëþîðî-

çó çóá³â òàêîæ ìàþòü á³ëüø âèðàæåíó ðåàêö³þ ïóëüïè 
íà êèñëîòíèé ïîäðàçíèê, í³æ ä³òè ³ç ïîì³ðíèì ôëþî-
ðîçîì çóá³â. 

Çà îäíàêîâîãî ñòóïåíÿ ôëþîðîçó çóá³â ðåàêö³ÿ 
ïóëüïè äî òà ï³ñëÿ ä³¿ êèñëîòè á³ëüøå âèðàæåíà â 
ä³òåé ì. Ïîëòàâè, í³æ ó ä³òåé ì. Øèøàê (P<0,001). 

Îòæå, ç ï³äâèùåííÿì ñòóïåíÿ ôëþîðîçó çóá³â 
çíèæóºòüñÿ çàõèñíà ðåàêö³ÿ ïóëüïè íà êèñëîòíèé 
ïîäðàçíèê. Íàâ³òü çà îäíàêîâèõ ñòóïåí³â ôëþîðîçó 
çóá³â ö³ ïîêàçíèêè ìàþòü ã³ðø³ çíà÷åííÿ â ðåã³îíàõ ³ç 
ï³äâèùåíèì óì³ñòîì ôòîðó â ïèòí³é âîä³. 

Âèñíîâêè. Çà îäíàêîâîãî ñòóïåíÿ òÿæêîñò³ ôëþ-
îðîçó çóá³â ðåàêö³ÿ ïóëüïè äî òà ï³ñëÿ ä³¿ êèñëîòè â³-
ðîã³äíî á³ëüøå âèðàæåíà â ä³òåé ì. Ïîëòàâè, í³æ ó 
ä³òåé ì. Øèøàê. Ôóíêö³îíàëüíà àêòèâí³ñòü ïóëüïè 
íà êèñëîòíå ïîäðàçíåííÿ â ä³òåé ³ç ôëþîðîçîì çóá³â 
â åíäåì³÷íîìó ðåã³îí³ â³ðîã³äíî çíèæåíà â ïîð³âíÿí-
í³ ç àêòèâí³ñòþ ïóëüïè çóá³â ó ä³òåé, ÿê³ ïðîæèâàþòü 
ó ì³ñöåâîñò³ ç îïòèìàëüíèì óì³ñòîì ôòîðó â ïèòí³é 
âîä³, ùî íåîáõ³äíî âðàõîâóâàòè ï³ä ÷àñ ïðîâåäåííÿ 
ë³êóâàëüíî-ïðîô³ëàêòè÷íèõ ìàí³ïóëÿö³é. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Äîö³ëü-
íî â ìàéáóòíüîìó âèâ÷èòè âïëèâ ð³çíèõ ë³êóâàëüíî-
ïðîô³ëàêòè÷íèõ çàñîá³â íà ñòàí ôóíêö³îíàëüíî¿ êà-
ð³ºñïðîòåêòîðíî¿ àêòèâíîñò³ ïóëüïè çóá³â, óðàæåíèõ 
ôëþîðîçîì. 
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âîä³ âèÿâëåíî, ùî ç ï³äâèùåííÿì ñòóïåíÿ ôëþîðîçó çóá³â çíèæóºòüñÿ çàõèñíà ðåàêö³ÿ ïóëüïè íà êèñëîòíèé 
ïîäðàçíèê. Íàâ³òü çà îäíàêîâèõ ñòóïåí³â ôëþîðîçó çóá³â ö³ ïîêàçíèêè ìàþòü ã³ðø³ çíà÷åííÿ â ðåã³îíàõ ³ç ï³ä-
âèùåíèì óì³ñòîì ôòîðó â ïèòí³é âîä³. 

Êëþ÷åâ³ ñëîâà: ä³òè, ôëþîðîç, çàõèñíà ðåàêö³ÿ ïóëüïè, åëåêòðè÷íèé ³ìïåäàíñ. 
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ÄÅÒÅÉ Ñ ÔËÞÎÐÎÇÎÌ
Êàñüêîâà Ë. Ô., Ìîðãóí Í. À., Àìîñîâà Ë. È., Íîâèêîâà Ñ. ×., Êàðïåíêî Î. À. 
Ðåçþìå. Ïî ðåçóëüòàòàì îáñëåäîâàíèÿ 120 äåòåé (60 – èìåëè î÷åíü ñëàáóþ è ñëàáóþ ñòåïåíü ôëþî-

ðîçà, 60 – ñëàáóþ è óìåðåííóþ ñòåïåíü ôëþîðîçà) â âîçðàñòå 6 ëåò, ïðîæèâàþùèõ â ìåñòíîñòè ñ ðàçíûì 
ñîäåðæàíèåì ôòîðà â ïèòüåâîé âîäå âûÿâëåíî, ÷òî ñ ïîâûøåíèåì ñòåïåíè ôëþîðîçà çóáîâ ñíèæàåòñÿ çà-
ùèòíàÿ ðåàêöèÿ ïóëüïû íà êèñëîòíûé ðàçäðàæèòåëü. Äàæå ïðè îäèíàêîâûõ ñòåïåíÿõ ôëþîðîçà ýòè ïîêàçà-
òåëè èìåþò ìåíüøèå çíà÷åíèÿ â ðåãèîíàõ ñ ïîâûøåííûì ñîäåðæàíèåì ôòîðà â ïèòüåâîé âîäå. 

Êëþ÷åâûå ñëîâà: äåòè, ôëþîðîç, çàùèòíàÿ ðåàêöèÿ ïóëüïû, ýëåêòðè÷åñêèé èìïåäàíñ. 

UDÑ 616. 314. 13 – 053. 5
Changes in Functional Activity of the Pulp to Acid Irritation in Children with Fluorosis
Kaskova L. F, Morgun N. A, Amosova L. I., Novikova S. Ch., Karpenko O. O. 
Summary. Dental fluorosis is actual problem for different region’s of Ukraine. Problem of fluoride is especially 

actual for Poltava’s region because of it is endemic region with this microelement. 
Studies have shown the presence of a specific reaction of the pulp to acid stimulus to the tooth surface, which 

leads to rapid changes in electrical impedance of the structure of the enamel-dentin depending on the stages of 
formation of a root and tooth enamel maturation (Denga O. V., 1995). It was found that caries protective functional 
activity of the pulp either absent or greatly reduced for fluorosis (Horochivsky V. N, 2002). 

The aim of the study was to detect changes in functional activity of the pulp to acid irritation enamel, depending 
on the severity of dental fluorosis in children residing in areas with different content of fluoride in drinking water. 

120 children aged 6 years were examined, who lived in areas with different content of fluoride in drinking water 
(Poltava – optimal; Shyshaki – high). Manifestations of dental fluorosis were assessed by classification I. J. Muller. 

Caries protective functional activity of the pulp of teeth (CPFAP) was evaluated using a method based on reduc-
ing permeability of enamel to alternating current after the acid putting (Denga O. V., 1995). We determined the ratio 
of increase of electrical impedance of enamel-dentin structure Z2 to the value of impedance Z1, which is measured 
to the action of acid on the tooth: A = Z2/Z1. Electrical impedance of teeth measured in vivo with the alternating 
current at a frequency of 1000 Hz using RLC-bridge type E5030. To assess the validity of the results using the 
Student’s-Fisher criterion t. 

Results. Poltava’s children were found less pronounced degree of dental fluorosis than in Shyshaki where 
found severe forms of dental fluorosis. It was found that the middle form of fluorosis (68,8 ± 4,14 %) prevalences in 
children living in areas with a high content of fluoride, as very easy fluorosis (63,1 ± 2,06 %) prevalences in children 
living in areas with an optimal fluoride in drinking water. 

The pulp reaction to acids was significantly (p <0. 001) higher (29,98 ± 0,36 kOhm) in Poltava’s children than 
children in Shyshaki (22,83 ± 0,39 kOhm) for the primary examination. After the action of acid on tooth enamel the 
pulp reaction is also more pronounced in Poltava’s children – 39,73 ± 0,31 kOhm than in children from the region 
with a high content of fluoride in drinking water, – 17,7 ± 0,43 kOhm (p < 0.001). Index A 1.7 times is more impor-
tant in Poltava’s children than children from Shyshaky. Pulp response to (30,32 ± 0,51) and after exposure to acid 
(40,36 ± 0,27), as well as the value of A (1.33) have significantly higher rates in Poltava’s children with very easy 
fluorosis, than in children with easy dental fluorosis (Z1 = 27,9 ± 0,48 kOhm; Z2 = 36,6 ± 0,72 kOhm, A = 1.31) 
(p <0.001). 

Children from Shyshaki with low degree of dental fluorosis also have a more pronounced reaction of the pulp to 
acid stimuli than children with moderate dental fluorosis. 

Conclusion. For the same degree of fluorosis the pulp reaction before and after exposure to acid more pro-
nounced in Poltava’s children than in children from Shyshaki (P <0,001). Thus, protective reaction of the pulp to acid 
stimulus reduced with increasing degree of dental fluorosis. These figures have the worst values in areas with high 
fluoride content in drinking water even for identical degrees of dental fluorosis. 

It advisable to study the effect of various medical facilities on condition caries protective functional activity of the 
pulp of teeth affected by fluorosis in future. 

Key words: children, fluorosis, protection reaction of pulp, electrical impedance. 
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