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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ÍÄÐ êàôåäðè 
çàãàëüíî¿ ã³ã³ºíè ÄÇ «ÄÌÀ ÌÎÇ Óêðà¿íè»: «Îñîáëè-
âîñò³ ôîðìóâàííÿ ðåïðîäóêòèâíîãî çäîðîâ’ÿ íàñå-
ëåííÿ âíàñë³äîê âïëèâó òåõíîãåííî çàáðóäíåíîãî äî-
âê³ëëÿ òà øê³äëèâèõ ïðîôåñ³éíèõ ôàêòîð³â» (¹ äåðæ. 
ðåºñòðàö³¿ 0111U009620) òà «Ã³ã³ºí³÷íà ä³àãíîñòèêà 
ôîðìóâàííÿ åêîëîãîçàëåæíèõ ì³êðîåëåìåíòîç³â ó 
íàñåëåííÿ ïðîìèñëîâîãî ðåã³îíó òà ¿õ ïðîô³ëàêòèêà» 
(¹ äåðæ. ðåºñòðàö³¿ 0114U005582). 

Âñòóï. Ñåðåä ð³çíîìàí³òíèõ ÷èííèê³â, ùî ìàþòü 
ïîòåíö³éíó ä³þ íà ãåíåðàòèâíó ñèñòåìó æ³íîê, îäíèì ç 
ïðîâ³äíèõ º õ³ì³÷íèé [6], çîêðåìà âàæê³ ìåòàëè, ÿê³, íà-
â³òü íà ð³âí³ â³äíîñíî íèçüêèõ êîíöåíòðàö³é, çäàòí³ ñóò-
òºâî âïëèâàòè íà ïåðåá³ã âàã³òíîñò³, ïîëîã³â òà ï³ñëÿ-
ïîëîãîâîãî ïåð³îäó [4, 7]. Ïðè öüîìó, âàæêèì ìåòàëàì 
ïðèòàìàííà ïîäâ³éíà ä³ÿ – ç îäíîãî áîêó öå àá³îòè÷í³, 
ïîòåíö³éíî íåáåçïå÷í³ òîêñèêàíòè, òàê³, ÿê ñâèíåöü òà 
êàäì³é, ç ³íøîãî – âêðàé íåîáõ³äí³ äëÿ ðåïðîäóêòèâíî¿ 
ñôåðè ì³êðîåëåìåíòè – öèíê òà ì³äü [8, 10]. 

Íà ñüîãîäí³øí³é äåíü ó êîìïëåêñ³ åêîëîãî-ã³ã³º-
í³÷íèõ, åï³äåì³îëîã³÷íèõ, åêñïåðèìåíòàëüíèõ ìåòîä³â 
îö³íêè âïëèâó õ³ì³÷íèõ ðå÷îâèí íà îðãàí³çì âñå á³ëü-
øî¿ ïîïóëÿðíîñò³ íàáóâàþòü äîñë³äæåííÿ ç âèçíà÷åí-
íÿ ¿õ âíóòð³øíüîãî âì³ñòó ó á³îñóáñòðàòàõ ëþäèíè, ÿê 
íàéá³ëüø ³íôîðìàòèâíèõ äàíèõ ùîäî âèâ÷åííÿ îñî-
áëèâîñòåé ä³¿ ìåòàë³â â óìîâàõ íèçüêèõ ¿õ êîíöåíòðà-
ö³é â îá’ºêòàõ äîâê³ëëÿ [2]. 

Ó çâ’ÿçêó ç âèùåçàçíà÷åíèì, âèâ÷åííÿ ê³ëüê³ñíèõ 
òà ÿê³ñíèõ îñîáëèâîñòåé âì³ñòó ìåòàë³â-ì³êðîåëåìåí-
ò³â ó îðãàí³çì³ º ïåðñïåêòèâíèì íàïðÿìêîì ñó÷àñíî¿ 
ìåäèöèíè, ÿêèé äîçâîëÿº çàâ÷àñíî âèÿâèòè ìîæëèâ³ 
ïîðóøåííÿ ì³êðîåëåìåíòíîãî ãîìåîñòàçó îðãàí³ç-
ìó âàã³òíî¿ òà ïîïåðåäèòè ðîçâèòîê ðåïðîäóêòèâíèõ 
óñêëàäíåíü. 

Ìåòà äîñë³äæåííÿ – äàòè ã³ã³ºí³÷íó îö³íêó âì³ñòó 
ìåòàë³â á³îòè÷íîãî òà àá³îòè÷íîãî ðÿäó ó êðîâ³ âàã³ò-
íèõ åêîëîã³÷íî êîíòðàñòíèõ òåðèòîð³é, ÿê îñíîâà ïî-
äàëüøî¿ ðîçðîáêè ñèñòåìè ïðîô³ëàêòè÷íèõ çàõîä³â 
ç êîðåêö³¿ ì³êðîåëåìåíòíîãî ñòàòóñó êðèòè÷íèõ ãðóï 
íàñåëåííÿ. 

Îá’ºêò òà ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ì³êðîåëåìåíòíîãî ñêëàäó êðîâ³ âàã³òíèõ âèêîíàí³ ó 
ïðîìèñëîâîìó ì. Äí³ïðîïåòðîâñüêó òà êîíòðîëüíî-
ìó, óìîâíî «÷èñòîìó» ì. Íîâîìîñêîâñüêó Äí³ïðîïå-
òðîâñüêî¿ îáëàñò³, âèá³ð ÿêèõ ÿê îá’ºêò³â äîñë³äæåíü 
áàçóâàâñÿ íà ãîëîâíîìó ïðèíöèï³ åï³äåì³îëîã³÷íèõ 
ñïîñòåðåæåíü – îäíîð³äíîñò³ ì³ñò ñï³âñòàâëåííÿ çà 

êë³ìàòî-ãåîãðàô³÷íèìè äàíèìè, ñîö³àëüíî-ã³ã³ºí³÷íè-
ìè ïàðàìåòðàìè òà ð³âíåì ìåäè÷íîãî îáñëóãîâóâàííÿ 
[7]. 

Â ðåçóëüòàò³ ïîïåðåäíüîãî â³äáîðó øëÿõîì àíêå-
òóâàííÿ ñôîðìîâàíî 2 ãðóïè: äîñë³äíà – 59 âàã³òíèõ, 
ùî ìåøêàþòü ó ïðîìèñëîâîìó ì³ñò³ òà êîíòðîëüíà 
ãðóïà – 23 âàã³òí³, ùî ìåøêàþòü ó êîíòðîëüíîìó ì³ñò³. 
Êðèòåð³ÿìè â³äáîðó áóëè: â³ê (20-30 ðîê³â), ê³ëüê³ñòü 
ïîëîã³â (ïåðøà âàã³òí³ñòü), òåðì³í âàã³òíîñò³ (äðóãèé 
òðèìåñòð), òðèâàë³ñòü ïðîæèâàííÿ íà â³äïîâ³äí³é òå-
ðèòîð³é (íå ìåíøå 5 ðîê³â), â³äñóòí³ñòü ïðîôåñ³éíèõ 
øê³äëèâîñòåé çà ìîæëèâîãî âïëèâó âàæêèõ ìåòàë³â, 
â³äñóòí³ñòü ãîñòðèõ òà õðîí³÷íèõ çàõâîðþâàíü (ïðàê-
òè÷íî «çäîðîâ³»). 

Ïðîáè âåíîçíî¿ êðîâ³ â³äáèðàëè çà ñòàíäàðòíè-
ìè ëàáîðàòîðíèìè ìåòîäèêàìè äî 10 ãîäèí ðàíêó 
(ó çâ’ÿçêó ç äîáîâèì á³îðèòìîì), íàòùåñåðöå, ï³ñëÿ 
15-õâèëèííîãî â³äïî÷èíêó ó ê³ëüêîñò³ 5 ìë ç äîáàâ-
ëåííÿì 0,1 ìë ãåïàðèíó (1:5000 ÌÅ). Á³îëîã³÷í³ çðàçêè 
ïåðåíîñèëè â àë³êâîòè, çàìîðîæóâàëè ³ çáåð³ãàëè ïðè 
-20°Ñ äî àíàë³çó. 

Ï³äãîòîâêó ïðîá á³îñóáñòðàò³â, à òàêîæ ïîäàëü-
ø³ äîñë³äæåííÿ íà âèçíà÷åííÿ êîíöåíòðàö³¿ ìåòàë³â 
âèêîíóâàëè ìåòîäîì ³íâåðñ³éíî¿ âîëüòàìïåðîìåòð³¿ 
íà ïðèëàä³ ÀÂÀ-2. Â ÿêîñò³ ñòàíäàðòíîãî ðîç÷èíó âè-
êîðèñòîâóâàëè Ì³æäåðæàâíèé ñòàíäàðòíèé çðàçîê 
ñêëàäó ðîç÷èí³â ³îí³â ñåëåíó Ô³çèêî-õ³ì³÷íîãî ³íñòèòó-
òó ÍÀÍ Óêðà¿íè, ì. Îäåñà. 

Îòðèìàí³ ðåçóëüòàòè îïðàöüîâàí³ çà äîïîìîãîþ 
òðàäèö³éíèõ ìåòîä³â âàð³àö³éíî¿ ñòàòèñòèêè ç âèêî-
ðèñòàííÿì ë³öåíç³éíèõ êîìï’þòåðíèõ ïðîãðàì Micro-
soft Excel òà Statistica 10 [1]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Àíà-
ë³ç äàíèõ á³îìîí³òîðèíãó âì³ñòó ìåòàë³â ó êðîâ³ âàã³ò-
íèõ æ³íîê ñâ³ä÷èòü (òàáë.), ùî êîíöåíòðàö³ÿ ñâèíöþ 
ó æ³íîê ïðîìèñëîâîãî ì³ñòà, â ñåðåäíüîìó, ñêëàäàº 
0,31 ± 0,02 ìã/ë, ùî ïðàêòè÷íî â³äïîâ³äàº íîðìàòèâ-
íîìó ð³âíþ, ðåêîìåíäîâàíîìó åêñïåðòàìè ÂÎÎÇ 
äëÿ æ³íîê – 0,3 ìã/ë [7]. Áåçïå÷íèé ð³âåíü ñâèíöþ ó 
êðîâ³ æ³íî÷îãî íàñåëåííÿ, òàê çâàíà «ìîäèô³êîâàíà 
íîðìà», çíàõîäèòüñÿ íà ð³âí³ äî 0,2 ìã/ë, à âåëè÷èíó 
0,2-0,4 ìã/ë âèçíà÷àþòü ÿê ð³âåíü íàñòîðîæåíîñò³, 
ìåòàëîíîñ³éñòâî [5]. Ïðîòå, îðãàí³çì âàã³òíî¿ æ³íêè 
õàðàêòåðèçóºòüñÿ ñâî¿ìè ïåâíèìè îñîáëèâîñòÿìè òà 
âèìàãàº á³ëüø æîðñòêèõ âèìîã äî íîðìóâàííÿ âì³ñ-
òó êñåíîá³îòèê³â ó çâ’ÿçêó ïîâíîþ çàëåæí³ñòþ ïëîäó 
â³ä ìàòåðèíñüêîãî îðãàí³çìó, ùî äîâåäåíî íèçêîþ 
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åêñïåðèìåíòàëüíèõ òà íàòóðíèõ åï³äåì³îëîã³÷íèõ äî-
ñë³äæåíü [4, 7, 10, 11]. 

Ïðîâ³äí³ â÷åí³ â ãàëóç³ åêîëîã³÷íî¿ ðåïðîäóêòîëîã³¿ 
çàçíà÷àþòü, ùî ïðè êîíöåíòðàö³¿ ñâèíöþ ó êðîâ³ âàã³ò-
íî¿ ïîíàä 0,15 ìã/ë ï³äâèùóºòüñÿ ðèçèê ðåïðîäóêòèâ-
íèõ óñêëàäíåíü, çîêðåìà ñïîíòàííèõ àáîðò³â, ³ òîìó 
äëÿ âàã³òíèõ æ³íîê ñàìå öåé ð³âåíü ââàæàºòüñÿ äîïóñ-
òèìèì [6]. 

Ç óðàõóâàííÿì âèùåçàçíà÷åíîãî, íàâ³òü ñåðåä-
í³ ïîêàçíèêè âì³ñòó ìåòàëó ó êðîâ³ âàã³òíèõ ó 2,06 
ðàçó ïåðåâèùóþòü ô³ç³îëîã³÷íó âåëè÷èíó. Ïðè öüîìó 
ó 68,3 % âàã³òíèõ ïðîìèñëîâîãî ì³ñòà âì³ñò ñâèíöþ ó 
êðîâ³ âèçíà÷àºòüñÿ â ìåæàõ ìåòàëîíîñ³éñòâà [5], à ó 
15,4 % îáñòåæåíèõ ïðîìèñëîâîãî ì³ñòà êîíöåíòðàö³ÿ 
ñâèíöþ â êðîâ³ ïåðåâèùóâàëà ìåæó ïîðîãà ³íòîêñèêà-
ö³¿ äëÿ íàñåëåííÿ – 0,4 ìã/ë. Îêðåì³ ð³âí³ ³íäèâ³äóàëü-
íîãî âì³ñòó äàíîãî òîêñèêàíòà â êðîâ³ ïðàêòè÷íî ñÿ-
ãàëè âåëè÷èíè 0,8 ìã/ë, ùî, ÿê çàçíà÷åíî â ïðàö³ [9], 
ïîòðåáóº ïðîâåäåííÿ àíòèäîòíî¿ òåðàï³¿ òà ñòàíîâèòü 
ðåàëüíó íåáåçïåêó çäîðîâ’þ. 

Âì³ñò ìåòàëó ó êðîâ³ âàã³òíèõ êîíòðîëüíîãî ì³ñòà 
ñêëàäàº, â ñåðåäíüîìó, 0,23 ± 0,01 ìã/ë, ùî ó 1,4 ðàçó 
(ð < 0,001) íèæ÷å ïîð³âíÿíî ç äàíèìè ïðîìèñëîâîãî 
ì³ñòà, ïðîòå ó 1,5 ðàçó (ð < 0,01) ïåðåâèùóº íîðìàòèâ-
íèé ð³âåíü òà õàðàêòåðèçóºòüñÿ ÿê ìåòàëîíîñ³éñòâî. 
Çá³ëüøåíèé âì³ñò ñâèíöþ ó êðîâ³ âàã³òíèõ óìîâíî 
«÷èñòîãî» ì³ñòà ï³äòâåðäæóº ãëîáàëüí³ñòü éîãî ðîç-
ïîâñþäæåííÿ ³ ôîðìóº ïðîáëåìó íåãàòèâíîãî âïëèâó 
ìàëèõ äîç ñâèíöþ íà çäîðîâ’ÿ íàñåëåííÿ ìàëèõ ì³ñò 
Óêðà¿íè. 

Êàäì³é ó êðîâ³ âàã³òíèõ æ³íîê ïðîìèñëîâîãî 
ì³ñòà âèçíà÷àºòüñÿ, â ñåðåäíüîìó, ó êîíöåíòðàö³¿ 
0,077 ± 0,005 ìã/ìë, ó 3,9 ðàçó (ð < 0,001) âèùå íîðìà-
òèâó çã³äíî [3] òà ó 15,4 ðàçó âèùå áåçïå÷íîãî ð³âíÿ 
çà Äæ. Åìñëè [9]. Âì³ñò ìåòàëó ó êðîâ³ âàã³òíèõ êîíòð-
îëüíîãî ì³ñòà ñêëàäàº 0,034 ± 0,003 ìã/ë, ùî ó 2,3 
ðàçó (ð < 0,001) íèæ÷å ïîð³âíÿíî ç ðåçóëüòàòàìè äî-
ñë³äæåíü ó âàã³òíèõ ïðîìèñëîâîãî ì³ñòà, ùî äîâîäèòü 
òåõíîãåíí³ñòü ¿õ ïîõîäæåííÿ. Ñë³ä çàçíà÷èòè, ùî êîí-
öåíòðàö³ÿ êàäì³þ ó êðîâ³ âàã³òíèõ êîíòðîëüíîãî ì³ñòà ó 
1,7 ðàçó (ð < 0,01) ïåðåâèùóº íîðìàòèâíèé ð³âåíü. 

Âíàñë³äîê íàäì³ðíîãî âïëèâó êñåíîá³îòèê³â íà 
îðãàí³çì ïîðóøóºòüñÿ åíåðãåòèêà êë³òèíè, âèíèêà-
þòü ÿâèùà ã³ïîêñ³¿, ùî çóìîâëþþòü ôîðìóâàííÿ â 
îðãàí³çì³ «äåçàäàïòàö³éíîãî ñèíäðîìó», â ÿêîìó ãî-
ëîâíå ðåãóëÿòîðíå íàâàíòàæåííÿ ïîêëàäàºòüñÿ íà 

ìåòàëîôåðìåíòíó ñèñòåìó, àêòèâíîþ 
ñêëàäîâîþ ÿêî¿ º äàí³ á³îì³êðîåëåìåíòè 
– öèíê òà ì³äü [2, 8]. 

Òàê, âì³ñò öèíêó ó êðîâ³ âàã³òíèõ 
æ³íîê êîëèâàºòüñÿ â ìåæàõ 1,6-6,5 ìã/ë 
³ ñêëàäàº, çà ñåðåäí³ìè çíà÷åííÿìè, 
3,44 ± 0,19 òà 4,02 ± 0,23 ìã/ë â³äïîâ³äíî 
ó ïðîìèñëîâîìó ³ êîíòðîëüíîìó ì³ñòàõ. 
Ïðè öüîìó âì³ñò ìåòàëó ó êðîâ³ âàã³òíèõ 
ïðîìèñëîâîãî ì³ñòà âèÿâèâñÿ ó 1,2 ðàçó 
íèæ÷èì (ð < 0,05) ïîð³âíÿíî ç ìåøêàí-
êàìè êîíòðîëüíîãî. Ñë³ä çàçíà÷èòè, ùî 
ÿê ó ïðîìèñëîâîìó, òàê ³ ó êîíòðîëüíîìó 
ì³ñòàõ ó âàã³òíèõ âèÿâëÿºòüñÿ äåô³öèò 
öèíêó – ó 1,2-2,0 ðàçó ïîð³âíÿíî ³ç ô³ç³-
îëîã³÷íèì ð³âíåì. 

Òàáëèöÿ 

Âì³ñò ì³êðîåëåìåíò³â ó êðîâ³ âàã³òíèõ æ³íîê

Ìåòàëè, 
ìã/ë

Ì³ñòî ñïîñòåðåæåííÿ

Íîðìàòèâ Äí³ïðîïåòðîâñüê Íîâîìîñêîâñüê

Ì ± m min-max Ì ± m min-max

Ñâèíåöü 0,31 ± 0,02 0,24-0,77 0,23 ± 0,01 0,11-0,58
0,28

0,156

Êàäì³é 0,077 ± 0,005 0,009-0,14 0,034 ± 0,003 0,01-0,09
0,027

0,00529

Öèíê 3,44 ± 0,19 1,6-5,9 4,02 ± 0,23 2,5-6,5
7,08

4,97

Ì³äü 1,27 ± 0,09 0,7-1,9 1,44 ± 0,17 0,8-2,3
1,018

1,879

Êîíöåíòðàö³ÿ ì³ä³ ó êðîâ³ âàã³òíèõ ïðîìèñëîâî-
ãî ì³ñòà ñêëàäàº 1,27 ± 0,17 ìã/ë, ùî çíàõîäèòüñÿ â 
ìåæàõ ô³ç³îëîã³÷íèõ âåëè÷èí äëÿ æ³íîê – 1,01-1,03 [3]. 
Àëå ïðè âàã³òíîñò³, ïî÷èíàþ÷è ç II òðèìåñòðà, ðîçâè-
âàºòüñÿ ô³ç³îëîã³÷íà ã³ïåðêóïðåì³ÿ, ïîâ’ÿçàíà ç ïîñè-
ëåíèì ïåðåíîñîì ì³ä³ ³ç îðãàí³çìó ìàòåð³ â îðãàí³çì 
ïëîäó, ÷åðåç ùî â öåé ïåð³îä ô³ç³îëîã³÷íîþ íîðìîþ 
ì³ä³ ó êðîâ³ º âåëè÷èíà 1,87 ± 0,11 ìêã/ìë [9]. Â çâ’ÿçêó 
³ç âèùåçàçí÷åíèì, îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü 
ïðî âèðàæåíèé äåô³öèò öüîãî ìåòàëó â îðãàí³çì³ âà-
ã³òíèõ – ó 1,5 ðàçó ó ïðîìèñëîâîìó ì³ñò³ òà ó 1,3 ðàçó 
– ó êîíòðîëüíîìó ïîð³âíÿíî ç ô³ç³îëîã³÷íèì ð³âíåì. 
Ñë³ä çàçíà÷èòè, ùî íåçâàæàþ÷è íà äåùî âèù³ ïîêàç-
íèêè âì³ñòó ìåòàëó ó êðîâ³ æ³íîê êîíòðîëüíîãî ì³ñòà 
ïîð³âíÿíî ç âàã³òíèìè ì. Äí³ïðîïåòðîâñüêà, öÿ ð³çíè-
öÿ íåäîñòîâ³ðíà. 

Òàêà ñèòóàö³ÿ ìîæå áóòè îáóìîâëåíà ÿê ïåðâèííîþ 
íåäîñòàòí³ñòþ ì³êðîåëåìåíò³â âíàñë³äîê íèçüêîãî 
ð³âíÿ ¿õ íàäõîäæåííÿ ç õàð÷îâèìè ðàö³îíàìè, òàê ³ âòî-
ðèííîþ íåäîñòàòí³ñòþ, îáóìîâëåíîþ êîíêóðåíòíèì 
âèò³ñíåííÿì ³ç îáì³íó ìåòàëàìè-àá³îòèêàìè ÷åðåç ïî-
ðóøåííÿ ïðîöåñ³â âñìîêòóâàííÿ, ïåðåðîçïîä³ëó ³ ïðè-
øâèäøåííÿ åë³ì³íàö³¿ ç îðãàí³çìó, ³íã³áóâàííÿ ðÿäó 
ôåðìåíò³â çà ðàõóíîê çâ’ÿçóâàííÿ òà áëîêóâàííÿ àê-
òèâíèõ öåíòð³â [2, 6-8]. 

Âèñíîâêè. 
1. Â óìîâàõ ï³äâèùåíîãî òåõíîãåííîãî íàâàíòà-

æåííÿ âì³ñò êñåíîá³îòèê³â – ñâèíöþ òà êàäì³þ ó êðîâ³ 
âàã³òíèõ ó 2,06-15,4 ðàçó ïåðåâèùóº íîðìàòèâíèé 
ð³âåíü. Ïðè öüîìó ó 15,4 % îáñòåæåíèõ ïðîìèñëî-
âîãî ì³ñòà êîíöåíòðàö³ÿ ñâèíöþ â êðîâ³ âèùà ïîðî-
ãà ³íòîêñèêàö³¿, à ó îêðåìèõ âèïàäêàõ ñÿãàº ð³âíÿ, ùî 
ïîòðåáóº ïðîâåäåííÿ àíòèäîòíî¿ òåðàï³¿ òà ñòàíîâèòü 
ðåàëüíó íåáåçïåêó çäîðîâ’þ. 

2. Ó êðîâ³ âàã³òíèõ êîíòðîëüíîãî ì³ñòà âì³ñò ñâèí-
öþ ³ êàäì³þ ó 1,4-2,3 ðàçó íèæ÷³ ïîð³âíÿíî ç äàíèìè 
ïðîìèñëîâîãî ì³ñòà, ïðîòå ó 1,5-1,7 ðàçó ïåðåâèùóº 
íîðìàòèâíèé ð³âåíü. Çá³ëüøåíèé âì³ñò àá³îòèê³â ó 
êðîâ³ âàã³òíèõ óìîâíî «÷èñòîãî» ì³ñòà ï³äòâåðäæóº 
ãëîáàëüí³ñòü ¿õ ðîçïîâñþäæåííÿ ³ ôîðìóº ïðîáëåìó 
íåãàòèâíîãî âïëèâó íèçüêèõ äîç ìåòàë³â íà çäîðîâ’ÿ 
íàñåëåííÿ ìàëèõ ì³ñò Óêðà¿íè. 

3. Ó âàã³òíèõ ïðîìèñëîâîãî ðåã³îíó ñïîñòå-
ð³ãàºòüñÿ ðîçâèòîê ã³ïîì³êðîåëåìåíòîç³â âíàñë³äîê 
äåô³öèòó öèíêó ³ ì³ä³ â îðãàí³çì³ – ó 1,2-2,0 ðàçó 
ïîð³âíÿíî ³ç ô³ç³îëîã³÷íèì ð³âíåì, ùî îáóìîâëåíî ÿê 
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ï³äâèùåíîþ ô³ç³îëîã³÷íîþ ïîòðåáîþ â öåé ïåð³îä, òàê 
³ íàäëèøêîì êñåíîá³îòèê³â â îðãàí³çì³. Òàêà ñèòóàö³ÿ 
äåòåðì³íóº ðîçâèòîê «äåçàäàïòàö³éíîãî ñèíäðîìó» 
âàã³òíèõ, ùî ìîæå áóòè ôàêòîðîì ðèçèêó ðîçâèòêó ðå-
ïðîäóêòèâíèõ ðîçëàä³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ïî-
äàëüøîìó ïëàíóºòüñÿ àíàë³ç ÷àñòîòè ³ ñòðóêòóðè ðå-
ïðîäóêòèâíèõ ðîçëàä³â ó âàã³òíèõ ïðîìèñëîâî ðîç-
âèíóòèõ òåðèòîð³é òà îö³íêà ñòóïåíÿ ¿õ åêîëîã³÷íî¿ 
äåòåðì³íîâàíîñò³. 
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ÂÌ²ÑÒ ÌÅÒÀË²Â Ó Á²ÎÑÓÁÑÒÐÀÒÀÕ ÂÀÃ²ÒÍÈÕ ÏÐÎÌÈÑËÎÂÎÃÎ ÐÅÃ²ÎÍÓ
Á³ëåöüêà Å. Ì., Îíóë Í. Ì., Ãîëîâêîâà Ò. À. 
Ðåçþìå. Â ðåçóëüòàò³ äîñë³äæåííÿ âñòàíîâëåíî, ùî â óìîâàõ ï³äâèùåíîãî òåõíîãåííîãî íàâàíòàæåííÿ â 

îðãàí³çì³ âàã³òíèõ ðîçâèâàºòüñÿ ì³êðîåëåìåíòíèé äèñáàëàíñ ³ç íàäëèøêîì òîêñè÷íèõ ìåòàë³â – ó 2,06-15,4 ðàçó 
òà äåô³öèòîì åñåíö³àëüíèõ ì³êðîåëåìåíò³â – ó 1,2-2,0 ðàçó ïîð³âíÿíî ç íîðìàòèâíèìè ð³âíÿìè, ùî ìîæå áóòè 
ôàêòîðîì ðèçèêó ðîçâèòêó ðåïðîäóêòèâíèõ óñêëàäíåíü. Ó êðîâ³ âàã³òíèõ ïðîìèñëîâîãî ì³ñòà âì³ñò êñåíîá³îòèê³â 
ó 1,4-2,3 ðàçó âèùèé, à åñåíö³àëüíèõ ìåòàë³â – ó 1,2-2,3 ðàçó íèæ÷èé ïîð³âíÿíî ç äàíèìè êîíòðîëüíîãî ì³ñòà, 
ùî äîâîäèòü òåõíîãåíí³ñòü ¿õ ïîõîäæåííÿ. Ïðîòå ï³äâèùåíèé âì³ñò àá³îòèê³â ó êðîâ³ âàã³òíèõ óìîâíî «÷èñòîãî» 
ì³ñòà ï³äòâåðäæóº ãëîáàëüí³ñòü ¿õ ðîçïîâñþäæåííÿ ³ ôîðìóº ïðîáëåìó íåãàòèâíîãî âïëèâó íèçüêèõ äîç ìåòàë³â 
íà çäîðîâ’ÿ íàñåëåííÿ ìàëèõ ì³ñò Óêðà¿íè. 

Êëþ÷îâ³ ñëîâà: á³îìîí³òîðèíã, âàã³òí³, âàæê³ ìåòàëè, åñåíö³àëüí³ ì³êðîåëåìåíòè, äåô³öèò, âïëèâ. 

ÓÄÊ 614. 7:669-11:612. 63-074/-076(477. 63) 
ÑÎÄÅÐÆÀÍÈÅ ÌÅÒÀËËÎÂ Â ÁÈÎÑÓÁÑÒÐÀÒÀÕ ÁÅÐÅÌÅÍÍÛÕ ÏÐÎÌÛØËÅÍÍÎÃÎ ÐÅÃÈÎÍÀ
Áåëåöêàÿ Ý. Í., Îíóë Í. Ì., Ãîëîâêîâà Ò. À. 
Ðåçþìå. Â ðåçóëüòàòå èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî â óñëîâèÿõ ïîâûøåííîé òåõíîãåííîé íàãðóçêè â îð-

ãàíèçìå áåðåìåííûõ ðàçâèâàåòñÿ ìèêðîýëåìåíòíûé äèñáàëàíñ ñ èçáûòêîì òîêñè÷íûõ ìåòàëëîâ – â 2,06-15,4 
ðàçà è äåôèöèòîì ýññåíöèàëüíûõ ìèêðîýëåìåíòîâ – â 1,2-2,0 ðàçà ïî ñðàâíåíèþ ñ íîðìàòèâíûìè óðîâíÿìè, 
÷òî ìîæåò áûòü ôàêòîðîì ðèñêà ðàçâèòèÿ ðåïðîäóêòèâíûõ îñëîæíåíèé. Â êðîâè áåðåìåííûõ ïðîìûøëåííîãî 
ãîðîäà ñîäåðæàíèå êñåíîáèîòèêîâ â 1,4-2,3 ðàçà âûøå, à ýññåíöèàëüíûõ ìåòàëëîâ – â 1,2-2,3 ðàçà íèæå ïî 
ñðàâíåíèþ ñ äàííûìè êîíòðîëüíîãî ãîðîäà, ÷òî ñëóæèò äîêàçàòåëüñòâîì òåõíîãåííîñòè èõ ïðîèñõîæäåíèÿ. 
Îäíàêî ïîâûøåííîå ñîäåðæàíèå àáèîòèêîâ â êðîâè áåðåìåííûõ óñëîâíî «÷èñòîãî» ãîðîäà ïîäòâåðæäàåò ãëî-
áàëüíîñòü èõ ðàñïðîñòðàíåíèÿ è ôîðìèðóåò ïðîáëåìó íåãàòèâíîãî âëèÿíèÿ íèçêèõ äîç ìåòàëëîâ íà çäîðîâüå 
íàñåëåíèÿ ìàëûõ ãîðîäîâ Óêðàèíû. 

Êëþ÷åâûå ñëîâà: áèîìîíèòîðèíã, áåðåìåííûå, òÿæåëûå ìåòàëëû, ýññåíöèàëüíûå ìèêðîýëåìåíòû, äåôè-
öèò, âëèÿíèå. 

UDC 614. 7:669-11:612. 63-074/-076(477. 63) 
Metal Content in Biosubstrates of Pregnant of Industrial Region 
Beletskaya E. N., Onul N. M., Golovkova T. A. 
Abstract. Introduction. Today in a complex of ecological and hygienic, epidemiological, experimental methods of 

assessing the impact of chemical substances on the body become increasingly popular researches for determination 
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of their internal content in human biological substrates as the most informative data for studying peculiarities of their 
action at low (at or below threshold) concentrations in the environment. 

This served as purpose of research – to give hygienic assessment of biotic and abiotic metals content in the blood 
of pregnant, that live in condition of ecologically contrasting areas, as a basis for further development of preventive 
measures system to correct microelement status of populations. 

Materials and methods. As a result of pre-selection questionnaire formed two groups: research – 59 pregnant 
women, living in an industrial city Dnipropetrovsk and a control group – 23 pregnant women, living in control, condition-
ally “clean” city Novomoskovsk. Samples of venous blood were selected by standard methods to 10:00 am, fasting, 
after a 15-minute rest in the amount of 5 ml by adding 0. 1 ml heparin (1:5000 IU). 

Preparation of blood samples and their further research for determination of metals – lead, cadmium, copper and 
zinc were determined by stripping voltammetry using instrument AVA-2. All obtained during the research data are pro-
cessed by computer licensed programs Statistica. 

Discussion. It is revealed, that in the conditions of increased anthropogenic environmental pollution content of xe-
nobiotics – lead and cadmium in the blood of pregnant women in 2,06-15,4 times exceeds the normative. At the same 
time 15,4 % of industrial city inspected women lead concentrations in blood higher than intoxication threshold, and in 
some cases reaches a level, at that antidote therapy is needed and poses a real danger to health. 

In the blood of pregnant women of control city lead and cadmium content are in 1,4-2,3 times lower in comparison 
with the data of the industrial city, but in 1,5-1,7 times above the normative. Increased abiotic metals content in the 
blood of pregnant even conditionally «pure» city confirms global distribution problem and generates the negative ef-
fects of low doses of metals on the health of inhabitants of Ukrainian small cities. 

Pregnant of industrial region observed hypomicroelementosis due to a zinc and copper deficiency in the body – in 
1,2-2,0 times in comparison with the physiological level, that caused by increased physiological needs during this pe-
riod and an excess of xenobiotics in the body. 

This situation can be caused by primary deficiency of trace elements due to low level of dietary intake, and second-
ary failure, caused by competition forcing out of exchange by abiotic metals through disturbance of absorption, redis-
tribution and speed of elimination from the body, inhibit some enzymes by binding and blocking the active centers and 
as a result – may be a risk-factor for reproductive disorders. 

Keywords: biomonitoring, pregnant, heavy metals, essential microelements, deficiency, influence. 
Ðåöåíçåíò – ïðîô. Êàòðóøîâ Î. Â. 
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