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Âñòóï. Àêòèâíå âèêîðèñòàííÿ ñâèíöþ â ð³çíèõ 
ãàëóçÿõ ïðîìèñëîâîãî âèðîáíèöòâà òà ïîáóò³ ïðè 
¿õ âèñîê³é òîêñè÷íîñò³, çäàòíîñò³ äî êóìóëÿö³¿ ÿê 
â íàâêîëèøíüîìó ñåðåäîâèù³, òàê ³ â îðãàí³çì³ 
ëþäèíè, ìîæëèâîñò³ ÷èíèòè øê³äëèâèé âïëèâ íàâ³òü 
ó â³äíîñíî íèçüêèõ êîíöåíòðàö³ÿõ ÷è äîçàõ ìàéæå 
çàâæäè çóìîâëþº âèíèêíåííÿ íåãàòèâíèõ òîêñè÷íèõ 
åôåêò³â íà îðãàí³çì ëþäåé [3]. 

Â³äïîâ³äíî äî ñó÷àñíèõ íàóêîâèõ äàíèõ â³äîìî, 
ùî ïðîöåñè ôîðìóâàííÿ òîêñèêîçó òà éîãî ïåðåá³ã 
ñóïðîâîäæóþòüñÿ íàêîïè÷åííÿì ó êðîâ’ÿíîìó ðóñë³ 
òîêñè÷íèõ ðå÷îâèí- òîêñè÷íèõ ïðîòåîì³â, ÿê³ îáó-
ìîâëþþòü âèíèêíåííÿ ñïåöèô³÷íèõ òà íåñïåöèô³÷-
íèõ ïàòîëîã³÷íèõ ðåàêö³é. Ïîðóøåííÿ äèíàì³÷íî¿ 
ð³âíîâàãè ì³æ ïðîöåñàìè íàäõîäæåííÿ àáî ïðîäóê-
ö³¿ òîêñèí³â òà ¿õ åë³ì³íàö³¿ ç îðãàí³çìó º ïåðåäóìî-
âîþ âèíèêíåííÿ òîêñèêîçó, ùî ïîã³ðøóº ïåðåá³ã òà 
íàñë³äêè ³íòîêñèêàö³¿. Âèíèêíåííÿ äèñáàëàíñó ìîæå 
ïðîâîêóâàòèñÿ ïîäàëüøèì íàäõîäæåííÿì òîêñè-
êàíòà äî îðãàí³çìó, éîãî íàäì³ðíîþ ïðîäóêö³ºþ àáî 
ïîðóøåííÿì åë³ì³íàö³¿ ç îðãàí³çìó, ùî ñóïðîâîäæó-
ºòüñÿ íàêîïè÷åííÿì òîêñèí³â ó êðîâ’ÿíîìó ðóñë³ òà 
ðîçâèòêîì òîêñåì³¿ [7,8]. 

Çàðàõóâàííÿ ñâèíöþ äî åêçîãåííèõ òîêñè÷íèõ 
ðå÷îâèí ñòâîðþº íåîáõ³äí³ñòü âèçíà÷åííÿ îñîáëè-
âîñòåé ðîçâèòêó òîêñåì³¿ ïðè åêñïîçèö³¿ ñâèíöåì, 
ÿê ðàííüîãî ìàðêåðó ðîçâèòêó ³íòîêñèêàö³¿ òà 
âèñòó ïàº ï³ä´ðóíòÿì äî ôîðìóâàííÿ ë³êóâàëüíî-
ïðîô³ëàêòè÷íèõ íàïðÿì³â ³íòîêñèêàö³¿. 

Òîìó ìåòîþ äàíî¿ ðîáîòè áóëî âèâ÷åííÿ 
îñíîâíèõ ìåõàí³çì³â ôîðìóâàííÿ òîêñåì³¿, òà 
ôîðìó âàííÿ ïàòîãåíåòè÷íèõ ï³äõîä³â ùîäî ë³êóâàí-
íÿ ³íòîêñèêàö³¿ ñâèíöåì. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì 
á³î ìåäè÷ íèõ äîñë³äæåíü áóëè 203 ÷îëîâ³êè – 
ïðàö³âíèêè êàáåëüíèõ ìåðåæ, â³êîì â³ä 38 äî 47 
ðîê³â, ç íèõ 146 – åëåêòðîìîíòåð³â êàáåëüíèõ 
ìåðåæ, ç³ ñòàæåì ðîáîòè ó ïðîôåñ³¿ 8–9 ðîê³â, ÿê³ 
ñêëàëè îñíîâíó ãðóïó; 57 ïðàö³âíèê³â – ðîá³òíèêè 
³íøèõ ïðîôåñ³é – êîíòðîëüíà ãðóïà. Çà äàíèìè 

ñàí³òàðíî-ã³ã³ºí³÷íî¿ õàðàêòåðèñòèêè óìîâ ïðàö³ 
âñ³ åëåêòðîìîíòåðè êàáåëüíèõ ìåðåæ âèêîíóâàëè 
îñíîâí³ òåõíîëîã³÷í³ îïåðàö³¿ ïî ìîíòàæó òà 
ñïàþâàííþ åëåêòðè÷íèõ êàáåë³â óïðîäîâæ 80 % 
ðîáî÷î¿ çì³íè òà çàçíàâàëè ä³¿ ñâèíöþ íà îðãàí³çì, 
ìàêñèìàëüíî-ðàçîâ³ êîíöåíòðàö³¿ ÿêîãî â ïîâ³òð³ 
ðîáî÷î¿ çîíè ïåðåâèùóâàëè ÃÄÊ

. 
ó 1,4–1,8 ðàçè. 

Êë³í³÷í³ îáñòåæåííÿ ïðàö³âíèê³â â³äïîâ³äíî äî 
íàêàçó ÌÎÇ Óêðà¿íè â³ä 21 òðàâíÿ 2007 ðîêó ¹ 246, 
çä³éñíþâàëè íà áàç³ ÄÏÑ ÌÑ× ¹ 18 ÌÎÇ Óêðà¿íè. 

Â çàëåæíîñò³ â³ä êîíöåíòðàö³¿ ñâèíöþ â êðîâ³ 
ïðàö³âíèêè áóëè ðîçïîä³ëåí³ íà 3 ãðóïè. Äî I-¿ ãðóïè 
óâ³éøëè îñîáè, ùî áóëè â³äíåñåí³ íàìè äî íåáåçïå÷-
íèõ (çàãðîçëèâèõ äëÿ çäîðîâ’ÿ) ð³âí³â ñâèíöþ â êðîâ³ 
(2,12 ± 0,013 ìêìîëü/ë); äî II ãðóïè (ç äîïóñòèìèì 
âì³ñòîì ñâèíöþ ó êðîâ³ òà âèðàæåíîþ àñòåíî-
âåãåòàòèâíîþ ñèìïòîìàòèêîþ) – ð³âåíü ñâèíöþ 
1,92 ± 0,013 ìêìîëü/ë; äî III ãðóïè (ç äîïóñòèìèì 
âì³ñòîì ñâèíöþ ó êðîâ³ òà îêðåìèìè ñèìïòîìàìè 
àñòåí³÷íîãî ñèíäðîìó) – ð³âåíü ñâèíöþ – 1,72 ± 0,028 
ìêìîëü/ë. 

Ñåðåäí³é â³ê ïðàö³âíèê³â I ãðóïè (51 îñîáà) 
ñòàíîâèâ 43,5 ± 1,3 ðîê³â; II ãðóïè (46 îñ³á) – 39,9 ± 1,8 
ðîê³â; III ãðóïè (49 îñ³á) – 40,3 ± 1,4 ðîê³â. Ñåðåäí³é 
â³ê ïðàö³âíèê³â êîíòðîëüíî¿ ãðóïè (57 îñ³á) äîð³âíþ-
âàâ 44,7 ± 1,5 ðîêè. 

Ïàðàìåòðè åíäîòîêñåì³¿. Ê³ëüê³ñòü ë³ìôîöèò³â, ùî 
óòâîðþþòü ðîçåòêè ç àóòîëîã³÷íèìè åðèòðîöèòàìè, 
âèçíà÷àëè çà ìåòîäîì ðîçåòêîóòâîðþâàííÿ [5]. 

Äëÿ âèâ÷åííÿ îïîñåðåäêîâàíî¿ ïîøêîäæóþ÷î¿ 
ä³¿ ïëàçìè êðîâ³ òà ¿¿ ôðàêö³é íà êë³òèíè êðîâ³ 
âèçíà÷àëè âì³ñò ë³ìôîöèò³â, ùî óòâîðþþòü ðîçåòêè 
ç àóòîëîã³÷íèìè åðèòðîöèòàìè, ï³ñëÿ ¿õ ³íêóáàö³¿ 
ç ö³ëüíîþ ïëàçìîþ òà ç ð³çíèìè ¿¿ ôðàêö³ÿìè. 
Âèä³ëåííÿ á³ëêîâèõ ôðàêö³é ç ïëàçìè ïðîâîäèëè 
çà ìåòîäîì âèñîëþâàííÿ ñóëüôàòîì àìîí³þ 50 
òà 100 % êîíöåíòðàö³¿ çà çàãàëüíîïðèéíÿòîþ 
ìåòîäèêîþ [5]. 

Äëÿ âèâ÷åííÿ ïðÿìî¿ ïîøêîäæóþ÷î¿ ä³¿ ïëàçìè 
êðîâ³ òà ¿¿ òîêñèííåñó÷èõ ôðàêö³é íà êë³òèíè êðîâ³ 
áóëî âèêîðèñòàíî ìåòîä öèòîë³òè÷íî¿ àêòèâíîñò³ 
ëåéêîöèò³â (ÖÀË) [1]. 

Äëÿ âèâ÷åííÿ çàãàëüíî¿ òîêñè÷íîñò³ óñ³õ 
òîêñèí³â, ùî çíàõîäèëèñÿ â àóòîëîã³÷í³é ïëàçì³ 
êðîâ³ (òîêñåì³ÿ) òà òîêñèí³â, ùî íàêîïè÷èëèñÿ íà ¿¿ 
òîêñèííåñó÷èõ ôðàêö³ÿõ, áóëî âèêîðèñòàíî ìåòîä 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118)296

ÑÎÖ²ÀËÜÍÀ ÌÅÄÈÖÈÍÀ ÒÀ ÎÐÃÀÍ²ÇÀÖ²ß ÎÕÎÐÎÍÈ ÇÄÎÐÎÂ’ß, Ã²Ã²ªÍÀ, ÅÊÎËÎÃ²ß, ÅÏ²ÄÅÌÎËÎÃ²ß

ëåéêîë³êîë³çó. Ïðèïóñòèìèé ð³âåíü òîêñè÷íîñò³ â³ä-
ïîâ³äàâ ïîêàçíèêó ÖÀË < 20 %, ëåãêèé ñòóï³íü òîê-
ñè÷íîñò³ – 20 – 30 %; ñåðåäí³é ñòóï³íü – 30 – 40 %, òà 
òÿæêèé ñòóï³íü òîêñè÷íîñò³ – > 40 % [1]. 

Äîñë³äæåííÿ ìåõàí³çì³â ôîðìóâàííÿ òà ðîçâèòêó 
òîêñèêîçó ïðîâîäèëîñü çà äîïîìîãîþ êîìïëåêñíîãî 
ðîçðàõóíêîâîãî òîêñèêîìåòðè÷íîãî äîñë³äæåííÿ 
êðîâ³. Çàçíà÷åí³ äîñë³äæåííÿ áóëè çä³éñíåí³ 
â³äïîâ³äíî äî ìåòîäèêè «Ñïîñ³á ä³àãíîñòèêè òà 
ë³êóâàííÿ åíäîòîêñèêîçó» [7, 8]. 

Çà äîïîìîãîþ ðîçðàõóíêîâèõ ìåòîä³â àíàë³çó 
òîêñåì³¿ âèêîðèñòîâóâàëè ðîçðàõóíêîâ³ ³íäåêñí³ 
ïîêàçíèêè: ëåéêîöèòàðíèé ³íäåêñ ³íòîêñèêàö³¿ 
(Ë²²) Êàëüô-Êàë³ôà, ÿäåðíèé ³íäåêñ ³íòîêñè-
êàö³¿ (ß²²); ãåìàòîëîã³÷íèé ³íäåêñ ³íòîêñèêà-
ö³¿ (Ã²²), ³íäåêñ ðåàêö³¿ ñèñòåìíî¿ â³äïîâ³ä³ (²Ð), 

³íäåêñ ñåíñèá³ë³çàö³¿ (²Ñ), ³íäåêñ ñï³â-
â³äíîøåííÿ ì³æ íåéòðîô³ëüíèìè 
ëåéêîöèòàìè òà ë³ìôîöèòàìè êðîâ³ 
(²ÑÍË), à òàêîæ ³íäåêñ ñï³ââ³äíîøåííÿ 
ì³æ ë³ìôîöèòàìè òà åîçèíîô³ëàìè 
(²ÑËÅ) [4,7,8]. 

Äëÿ çáîðó òà îáðîáêè ðåçóëüòàò³â 
äîñë³äæåíü áóëà ïîáóäîâàíà áàçà 
äàíèõ ó ôîðìàò³ Microsoft Excel 
2007, ÿêà âêëþ÷àëà ðîçä³ëè ç øè-
ðî êèì ä³àïàçîíîì ïîêàçíèê³â – â³ä 
äåìîãðàô³÷íèõ äàíèõ äî ðåçóëü òàò³â 
ìîí³òîðèíãó ³ êë³í³÷íîãî ñïîñòå ðåæåííÿ. 
Ç óðàõóâàííÿì â³äñóòíîñò³ àïð³îðíî¿ 
³íôîðìàö³¿ ïðî âèä ðîçïîä³ëó çíà÷åíü 
ïîêàçíèê³â, ùî âèâ÷àëèñÿ ó âèá³ðêàõ, äëÿ 
¿õ îáðîáêè âèêîðèñòîâóâàëè êðèòåð³¿ ÿê 
ïàðàìåòðè÷íî¿, òàê ³ íåïàðàìåòðè÷íî¿ 
ñòàòèñòèêè çà äîïîìîãîþ ïðîãðàìíîãî 
çàáåçïå÷åííÿ Statistica for Windows 6.0 
(Statsoft ²nc., CØÀ). Óñ³ äàí³, ðîçïî-
ä³ë ÿêèõ íàáëèæàâñÿ äî íîðìàëüíîãî, 
ïðåäñòàâëåí³ ÿê ñåðåäíº çíà÷åííÿ òà 
ñòàíäàðòíå â³äõèëåííÿ (Ì ± SD), ³íø³ 
äàí³ – ÿê Ì òà 95 % äîâ³ð÷èé ³íòåðâàë 
(95 % Ä²). Êîðåëÿö³éíèé àíàë³ç ïðîâî-
äèëè ç ðîçðàõóíêîì ïàðíîãî êîåô³ö³-
ºíòà êîðåëÿö³¿ Ï³ðñîíà, ç âèçíà÷åííÿì 
éîãî äîñòîâ³ðíîñò³ òà êîåô³ö³ºíò³â ë³-
í³éíîãî ð³âíÿííÿ ðåãðåñ³¿. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ 
îáãî âîðåííÿ. Âèâ÷åííÿ ìåõàí³çì³â 
ôîð ìóâàííÿ òîêñåì³¿ ó ïðàö³âíèê³â 
åêñïîíîâàíèõ ñâèíöåì äîçâîëèëî âè-
ÿ âèòè çàëåæí³ñòü â³ä âì³ñòîì ñâèíöþ 
ó êðîâ³ òà ìåõàí³çìàìè ïðîäóêö³¿ 
òîêñèí³â, ¿õ ðîçïîä³ëåííÿì ó êðîâ’ÿíîìó 
ðóñë³, ì³öí³ñòþ çâ’ÿçêó òîêñèí³â ç 
òîêñèííåñó÷èìè ôðàêö³ÿìè, ñòàíîì 
àíòèòîêñè÷íèõ àäàïòàö³éíèõ ñèñòåì 
ïëàçìè êðîâ³ (òàáë.). 

Ç äàíèõ, íàâåäåíèõ ó òàáëèö³, 
âèäíî, ùî ó ðîçâèòêó òîêñåì³¿ ïðîâ³äíó 
ðîëü â³ä³ãðàþòü òîêñèíè ïëàçìè êðîâ³, 

Òàáëèöÿ 

Ïàðàìåòðè òîêñåì³¿ îáóìîâëåí³ ïðÿìîþ (òîêñèí³-
³íäóêîâàíîþ öèòîë³òè÷íîþ) òà îïîñåðåäêîâàíîþ 

(òîêñèí-³íäóêîâàíîþ àóòî³ìóííîþ) àêòèâí³ñòþ ïðè 
åêñïîçèö³¿ ñâèíöåì

Ïàðàìåòðè 
Ãðóïè ïðàö³âíèê³â 

² ãðóïà ²² ãðóïà ²²² ãðóïà

Ïîøêîäæóþ÷à ä³ÿ: Ìåõàí³çì ïðîäóêö³¿ òîêñèí³â (p < 0,05)

- îïîñåðåäêîâàíà ²-Ð ² ²-Ð

- ïðÿìà ²-Ì Ð Ð

Ïàðàìåòðè òîêñåì³¿ îáóìîâëåí³ òîêñèí-³íäóêîâàíîþ öèòîë³òè÷íîþ 
(ïðÿìîþ) àêòèâí³ñòþ

Òîêñè÷í³ñòü ïëàçìè êðîâ³
(ó ö³ëîìó), %

42,55 ± 1,24 42,67 ± 0,54# 40,84 ± 0,73

Îñíîâíå ì³ñöå íàêîïè÷åííÿ 
òîêñèí³â ó êðîâ’ÿíîìó ðóñë³

Àëüáóì³íè
Ãëîáóë³íè

Àëüáóì³íè Ãëîáóë³íè

Ðîçì³ðè ìîëåêóë òîêñèí³â, 
ç íàéá³ëüø âèñîêîþ Ò²ÖÀ

10-200 íì  > 200 íì  > 200 íì

Çâ’ÿçîê òîêñèí³â, ùî ìàþòü òîêñèí-³íäóêîâàíó öèòîë³òè÷íó (ïðÿìó) 
àêòèâí³ñòþ

Õàðàêòåð çâ’ÿçêó: íåì³öíèé ì³öíèé ì³öíèé 

Ïàðàìåòðè òîêñåì³¿ îáóìîâëåí³ àóòî³ìóííî¿ (îïîñåðåäêîâàííîþ) 
òîêñèí-³íäóêîâàíîþ àêòèâí³ñòþ

Òîêñè÷í³ñòü ïëàçìè êðîâ³ % 43,07 ± 1,41* 30,07 ± 0,56# 49,93 ± 0,64

Îñíîâíå ì³ñöå íàêîïè÷åííÿ 
òîêñèí³â ó êðîâ’ÿíîìó ðóñë³

Àëüáóì³íè
Ãëîáóë³íè

Â³ëüíà
öèðêóëÿö³ÿ

Àëüáóì³íè
Â³ëüíà

öèðêóëÿö³ÿ

Ðîçì³ðè ìîëåêóë òîêñèí³â, ç 
íàéá³ëüø âèñîêîþ Ò²ÀÀ

 > 200 íì 10-200 íì 10-200 íì

Çâ’ÿçîê òîêñèí³â, ùî ìàþòü òîêñèí-³íäóêîâàíó öèòîë³òè÷íó (ïðÿìó) 
ïîøêîäæóþ÷ó ä³þ

Õàðàêòåð çâ’ÿçêó: íåì³öíèé íåì³öíèé íåì³öíèé 

Ïðèì³òêà: ñòàòèñòè÷íî çíà÷èì³ â³äì³ííîñò³ ì³æ ãðóïàìè (p < 0,05): * – 1 – 2; # – 

2 – 3; † – 1 – 3, º – ì³æ îáñòåæåíèìè ãðóïàìè òà ãðóïîþ ïðàêòè÷íî çäîðîâèõ îñ³á; 

² – ³íôåêö³éíèé ìåõàí³çì; Ì – ìåòàáîë³÷íèé ìåõàí³çì – ðåçîðáòèâíèé ìåõàí³çì. 

ÿê³ âîäíî÷àñ âèêëèêàþòü ïîøêîäæåííÿ á³îëîã³÷íî¿ 
ì³øåí³ (öèòîë³òè÷íà àê òèâ í³ñòü) òà áåðóòü ó÷àñòü 
ó ðîçâèòêó àóòî³ìóííèõ ðåàêö³é (àóòî³ìóííà 
àêòèâí³ñòü). 

Çâàæàþ÷è íà ðåçóëüòàòè äîñë³äæåííÿ âñòàíîâ-
ëåíî, ùî ìåõàí³çìè ôîðìóâàííÿ òîêñåì³¿ çàëåæàòü 
â³ä âì³ñòó ñâèíöþ ó êðîâ³ ïðàö³âíèê³â òà â³äïîâ³äàþòü 
âàæêîìó ñòóïåíþ òîêñåì³¿. 

Ó ïðàö³âíèê³â ² ãðóïè â³äáóâàëàñÿ òðàíñôîðìàö³ÿ 
ìåõàí³çì³â ïðîäóêö³¿ òîêñèí³â, ùî ìàëè ïðÿìó 
ïîøêîäæóþ÷ó ä³þ, â³ä ³íôåêö³éíîãî (35, 06 %) äî 
ìåòàáîë³÷íîãî (37,89 %). Ïðè öüîìó ó ðàç³ àóòî³ìóííî¿ 
(îïîñåðåäêîâàíî¿) àêòèâíîñò³ ó îáñòåæåíèõ 
ïðàö³âíèê³â òàêîæ âñòàíîâëåíà òðàíñôîðìàö³ÿ 
ìåõàí³çì³â ïðîäóêö³¿ òîêñèí³â â³ä ³íôåêö³éíîãî 
(38,14 %) äî ðåçîðáòèâíîãî (37,67 %). Ó ïðàö³âíèê³â 
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²² ãðóïè äëÿ òîêñèí³â, ùî ìàëè ïðÿìó (öèòîë³òè÷íó) 
àêòèâí³ñòü âñòàíîâëåíî ðåçîðáòèâíèé ìåõàí³çì 
(44,76 %) ôîðìóâàííÿ òîêñåì³¿, ó ðàç³ àóòî³ìóííî¿ 
(îïîñåðåäêîâàíî¿) àêòèâíîñò³ â³äçíà÷åíî ³íôåê-
ö³éíèé ìåõàí³çì (92,72 %) ïðîäóêö³¿ òîêñèí³â. Ó 
ïðàö³âíèê³â ²²² ãðóïè òðàíñôîðìàö³ÿ ìåõàí³çì³â 
ïðîäóêö³¿ òîêñèí³â â³äáóâàëàñü â³ä ðåçîðáòèâíîãî 
(40, 34 %) ïðè ïðÿìîìó ïîøêîäæóþ÷îìó âïëèâ³ äî 
³íôåêö³éíî-ðåçîðáòèâíîãî (35, 56 %) ïðè îïîñåðåä-
êîâàíî¿ ä³¿. 

Ïðè öüîìó ëàáîðàòîðíà ìàí³ôåñòàö³ÿ òîêñåì³¿, 
ùî îáóìîâëåíà òîêñèí-³íäóêîâàíîþ öèòîë³òè÷íîþ 
àêòèâí³ñòþ â³äïîâ³äàëà òÿæêîìó ñòóïåíþ, òà ñêëàëà 
äëÿ ïðàö³âíèê³â ² ãðóïè 42,55 %, ²² ãðóïè – 42,67 %, ²²² 
ãðóïè – 40,84 %. 

Ðåçóëüòàòè ïðîâåäåíèõ äîñë³äæåíü ïàðàìåòð³â 
òîêñåì³¿ îáóìîâëåíèõ ïðÿìîþ (öèòîë³òè÷íîþ) 
ïîøêîäæóþ÷îþ àêòèâí³ñòþ âèÿâèëè, ùî ó ïðàö³âíèê³â 
² ãðóïè òîêñèíè ïåðåâàæíî íàêîïè÷óâàëèñÿ íà 
àëüáóì³íîâî¿ òà ãëîáóë³íîâî¿ òîêñèííåñó÷èõ ôðàê-
ö³ÿõ. Ðîçì³ðè ìîëåêóë òîêñèí³â, ç íàéá³ëüø âèñî-
êîþ öèòîë³òè÷íîþ àêòèâí³ñòþ çíàõîäèëèñü â 

ìåæàõ â³ä 10 äî 200 íì òà ìàëè íåì³öíèé çâ’ÿçîê ç 
òîêñèííåñó÷èìè ôðàêö³ÿìè êðîâ³ (p < 0,05). 

Ðåàë³çàö³ÿ òîêñåì³¿ ó ïðàö³âíèê³â ²² ãðóïè çä³é-
ñíþºòüñÿ çà ðàõóíîê íàêîïè÷åííÿ òîêñèí³â ç ïðÿìîþ 
ïîøêîäæóþ÷îþ (öèòîë³òè÷íîþ) àêòèâí³ñòþ íà àëüáó-
ì³íàõ. Ðîçì³ðè ìîëåêóë òîêñèí³â, ç íàéá³ëüø âèñî-
êîþ öèòîë³òè÷íîþ àêòèâí³ñòþ ñêëàäàëè ïîíàä 200 íì 
òà ìàëè ì³öíèé çâ’ÿçîê ç òîêñèííåñó÷èìè ôðàêö³ÿìè 
êðîâ³ (p < 0,05). Ó ôîðìóâàíí³ òîêñåì³¿ ïðàö³âíèê³â ²²² 
ãðóïè ïðèéìàëè ó÷àñòü ãëîáóë³íè ðîçì³ðîì ïîíàä 
200 íì, ÿê³ ìàëè íåì³öíèé çâ›ÿçîê ç òîêñèííåñó÷èìè 
ôðàêö³ÿìè êðîâ³. 

Ïàðàìåòðè òîêñåì³¿, îáóìîâëåí³ àóòî³ìóííîþ 
àêòèâí³ñòþ â³äïîâ³äàëè òîêñåì³¿ âàæêîãî ñòóïåíþ 
äëÿ ïðàö³âíèê³â ² (43,07 %) òà ²²² ãðóïè (49,93 %) 
òà ñåðåäíüîãî ñòóïåíþ äëÿ ïðàö³âíèê³â ²² ãðóïè 
(30,07  %). 

Ïàðàìåòðè òîêñåì³¿, îáóìîâëåí³ îïîñåðåäêî-
âàíîþ (àóòî³ìóííîþ) àêòèâí³ñòþ õàðàêòåðèçóâà-
ëèñÿ íàêîïè÷åííÿì òîêñèí³â ó êðîâ’ÿíîìó ðóñë³ ó 
ïðàö³âíèê³â ² ãðóïè íà àëüáóì³íîâî¿, ãëîáóë³íîâî¿ 
òîêñèííåñó÷èõ ôðàêö³ÿõ òà ó â³ëüíîöèðêóëþþ÷îìó 

Ðèñ. Ñõåìà ë³êóâàëüíî-îçäîðîâ÷èõ çàõîä³â ïðè ñàòóðí³çì³. 
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ñòàí³. Òîêñèíè ìàëè ðîçì³ðè ïîíàä 200 íì òà áóëè 
íåì³öíî çâ’ÿçàí³ ç òîêñèííåñó÷èìè ôðàêö³ÿìè 
ïëàçìè êðîâ³. 

Ôîðìóâàííÿ òîêñåì³¿ ó ïðàö³âíèê³â ²² ãðó-
ïè çä³éñíþºòüñÿ çà ðàõóíîê íàêîïè÷åííÿ òîêñè-
í³â íà àëüáóì³íàõ ó ïðàö³âíèê³â ²²² ãðóïè – ó â³ëüíî-
öèðêóëþþ÷î¿ ôðàêö³¿. ßê ïîêàçàëè íàø³ äîñë³äæåííÿ 
ó ïðàö³âíèê³â ²² òà ²²² ãðóï ïåðåâàæàëè òîêñèíè, ùî 
ìàëè ðîçì³ð â³ä 10-200 íì òà áóëè íåì³öíî çâ’ÿçàí³ ç 
òîêñèííåñó÷èìè ôðàêö³ÿìè. 

Äëÿ óòî÷íåííÿ ïàðàìåòð³â îñíîâíî¿ ëàíêè 
åíäîòîêñåì³¿, ùî ñóïðîâîäæóº íàêîïè÷åííÿ ñâèíöþ 
â êðîâ³, ïðîâåäåí³ äîñë³äæåííÿ êîðåëÿö³éíî¿ çàëåæ-
íîñò³ ì³æ êîíöåíòðàö³ºþ ñâèíöþ â êðîâ›ÿíîìó ðóñë³ 
òà òîêñèí-³íäóêîâàíîþ àóòî³ìóííîþ òà öèòîë³òè÷íîþ 
àêòèâí³ñòþ òîêñèííåñó÷èõ ôðàêö³é ³ òîêñèí³â, 
íàêîïè÷åíèõ ó êðîâ’ÿíîìó ðóñë³. 

Âñòàíîâëåíî ïðÿìèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ 
ð³âíåì ñâèíöþ òà òîêñèí-³íäóêîâàíîþ àóòî³ìóííîþ 
àêòèâí³ñòþ àëüáóì³íîâî¿ ôðàêö³¿ ïëàçìè êðîâ³ 
(r = +0,58); âì³ñòîì êð³îëàá³ëüíèõ ãëîáóë³í³â 
(r = +0,37) òà Ö²Ê (r = +0,56). 

Âñòàíîâëåíî íàÿâí³ñòü äîñòîâ³ðíî¿ (p < 0,05) 
ïîçèòèâíî¿ êîðåëÿö³éíî¿ çàëåæíîñò³ ïðè åêñïîçèö³¿ 
ñâèíöåì ì³æ êîíöåíòðàö³ºþ; êîíöåíòðàö³ºþ 
ñâèíöþ â êðîâ³ ³ òîêñèí-³íäóêîâàíîþ öèòîë³òè÷íîþ 
àêòèâí³ñòþ â³ëüíîöèðêóëþþ÷èõ åíäîòîêñèí³â ç 
ðîçì³ðîì ÷àñòèíîê 10-200 íì (r = +0. 55; p < 0,05); 
êîíöåíòðàö³ºþ ñâèíöþ â êðîâ³ ³ òîêñèí-³íäóêîâà-
íîþ öèòîë³òè÷íîþ àêòèâí³ñòþ â³ëüíîöèðêóëþþ÷èõ 
åíäîòîêñèí³â ç ðîçì³ðîì ÷àñòîê < 10 íì (r = +0.48; 
p < 0,05). 

Ñåðåä âåëèêî¿ ê³ëüêîñò³ ìåòîä³â, òåñò³â ³ 
ïîêàçíèê³â äëÿ âèçíà÷åííÿ òà îö³íêè åíäîãåííî¿ 
òîêñåì³¿ íàéá³ëüøîãî ïîøèðåííÿ â êë³í³÷í³é ïðàêòèö³ 
íàáóëè ðîçðàõóíêîâ³ ³íäåêñí³ ïîêàçíèêè [7,8]. Ïðè 
öüîìó, êîæåí ç íèõ äëÿ îö³íêè åíäîãåííî¿ òîêñåì³¿ 
ìàº íàäçâè÷àéíî âàæëèâ³ â³äì³ííîñò³ òà îñîáëèâîñò³. 

Íàìè âñòàíîâëåíî, ùî íàéâèù³ çíà÷åííÿ 
ïîêàçíèê³â ëåéêîöèòàðíèõ ³íäåêñ³â ³íòîêñèêàö³¿ 
ñïîñòåð³ãàþòüñÿ ó ïðàö³âíèê³â ²²² ãðóïè. Öå ñâ³ä÷èòü 
ïðî ðîçâèòîê ó íèõ ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³, 
íà ùî âêàçóº çá³ëüøåííÿ ð³âíÿ Ë²² çà Êàëüô-
Êàë³ôîì ß. ß. – 2,65 îä., à òàêîæ âèðàæåíî¿ ñèñ-
òåìíî¿ àëåðã³çàö³¿ òà ³íòîêñèêàö³¿ îðãàí³çìó ùî ï³ä-
òâåðäæóº çá³ëüøåíèé ð³âåíü Ë²² çà Êîñòþ÷åíêîì À. 
Ë. – 2,65 îä. Ó ïðàö³âíèê³â ²² ãðóïè õàðàêòåðíèì º íà-
ÿâí³ñòü ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³ (ð³âåíü Ë²² çà 
Êàëüô-Êàë³ôîì ß. ß. – 2,2 îä.) çà â³äñóòíîñò³ ïðîÿâ³â 
ñèñòåìíî¿ àëåðã³çàö³¿ (Ë²² çà Êîñòþ÷åíêîì À. Ë. – 2,2 
îä.). Ó ïðàö³âíèê³â ² ãðóïè, õàðàêòåðíèì º íàÿâí³ñòü 
ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³ (ð³âåíü Ë²² çà Êàëüô-
Êàë³ôîì ß. ß. – 2,45 îä.) òà àëåðã³çàö³¿ îðãàí³çìó (Ë²² 
çà Êîñòþ÷åíêîì À. Ë. – 1,75 îä.). 

Âñòàíîâëåí³ íàìè ìåõàí³çìè ôîðìóâàííÿ 
òà ðåàë³çàö³¿ òîêñåì³¿ âèñòóïèëè ï³äñòàâîþ äëÿ 
ôîðìóâàííÿ ë³êóâàëüíî-îçäîðîâ÷èõ çàõîä³â ïðè 
åêñïîçèö³¿ ñâèíöåì. Âîíè áàçóâàëèñÿ íà âèçíàíèõ 
íàìè îñíîâíèõ ïàðàìåòðàõ òîêñåì³¿: ðîçì³ðàõ 
òîêñèííåñó÷èõ ìîëåêóë, ¿õ çâ’ÿçêó ç òîêñèííåñó÷èìè 
ôðàêö³ÿìè êðîâ³, øëÿõàìè åë³ì³íàö³¿ (ðèñ.). 

Ë³êóâàëüíî-îçäîðîâ÷³ çàõîäè, ùî áàçóâàëèñÿ íà 
âñòàíîâëåíèõ ïàðàìåòðàõ åíäîãåííî¿ ³íòîêñèêàö³¿ 
ó ïðàö³âíèê³â ² ãðóïè, ñòàëè ï³ä´ðóíòÿì äëÿ 
âíåñåííÿ ó ñõåìó ë³êóâàííÿ ïðàö³âíèê³â ìåòîä³â 
ñòèìóëÿö³¿ àáî çàì³ùåííÿ ãåïàòî-³íòåñòèíàëüíîãî 
øëÿõó åë³ì³íàö³¿ òîêñèí³â. Äî òàêèõ ìåòîä³â 
íàëåæàëà ôàðìàêîëîã³÷íà ñòèìóëÿö³ÿ ïðîöåñ³â 
á³îòðàíñôîðìàö³¿ ðå÷îâèí â ïå÷³íö³ (ãåïòðàë, 
åíåðë³â, åñåíö³àëå ôîðòå, óðñîôàëüê), ïðîöå-
ñ³â æîâ÷îóòâîðåííÿ ³ æîâ÷îâèä³ëåííÿ (ãåïàáåíå, 
õîô³òîë, àëîõîë), ïðîöåñ³â åâàêóàö³¿ êèøêîâîãî âì³ñ-
òó (äóôîëàê, åíòåðîñãåëü, ñåêòà, åíòåðîæåðì³íà) ó 
êóðñîâèõ äîçàõ. 

Ë³êóâàëüíî-îçäîðîâ÷³ çàõîäè ó ïðàö³âíèê³â ²² 
òà ²²² ãðóï, ìàëè ñõ³äí³ ìåõàí³çìàìè ôîðìóâàííÿ 
òîêñåì³¿ òà áàçóâàëèñÿ íà çàñòîñóâàíí³ ìåòîä³â 
ñòèìóëÿö³¿ àáî çàì³ùåííÿ ôóíêö³é ìàêðîôàãàëüíî-
ë³ìôîöèòàðíî¿ ñèñòåìè åë³ì³íàö³¿ òîêñèí³â ç 
ôàðìàêîëîã³÷íîþ ñòèìóëÿö³ºþ ôàãîöèòîçó 
(ò³ìîãåí, áåñò³ì, ³ìóíîôàí, åõ³íàöåÿ). Òàêîæ äî çà-
ïðîïîíîâàíî¿ ñõåìè êîìïëåêñíîãî ë³êóâàííÿ ³íòîê-
ñèêàö³¿ âõîäèëà ôàðìàêîëîã³÷íà ñòèìóëÿö³ÿ ïðîöå-
ñ³â á³îòðàíñôîðìàö³¿ ðå÷îâèí â ïå÷³íö³ (á³öèêëîë, 
ãåïòðàë, åíåðë³â, åññåíö³àëå ôîðòå, óðñîôàëüê); 
ïðîöåñ³â æîâ÷îóòâîðåííÿ ³ æîâ÷îâèä³ëåííÿ 
(ãåïàáåíå, õîô³òîë, àëîõîë); ïðîöåñ³â åâàêóàö³¿ 
êèøêîâîãî âì³ñòó (äóôîëàê, åíòåðîñãåëü, ñìåêòà, 
åíòåðîæåðì³íà) ç çàñòîñóâàííÿì âêàçàíèõ 
ïðåïàðàò³â ó êóðñîâèõ äîçàõ. 

Ìîæíà ïðèïóñòèòè, ùî ñàìå íåâðàõóâàííÿ 
ñïåöèô³÷íèõ âëàñòèâîñòåé òà ñèñòåìíî-îðãàííî¿ 
òðîïíîñò³ êñåíîá³îòèêà ó äåÿêèõ âèïàäêàõ îáóìîâëþº 
íåäîñòàòíþ åôåêòèâí³ñòü çàãàëüíîïðèéíÿòîãî 
ë³êóâàííÿ. Ñàìå â çàëåæíîñò³ â³ä ñïåöèô³÷íèõ 
âëàñòèâîñòåé êñåíîá³îòèêà, ùî ïîòðàïèâ äî îðãàí³ç-
ìó õâîðîãî ³ ñòàâ ïðè÷èíîþ âèíèêíåííÿ ñàòóðí³çìó, 
ïîâèíåí â³äáóâàòèñÿ âèá³ð ìåòîäó äåòîêñèêàö³éíî¿ 
òåðàï³¿, ùî, ñâîºþ ÷åðãîþ, ìàº áàçóâàòèñü íà 
îñîáëèâîñòÿõ ìåõàí³çì³â ôîðìóâàííÿ òà ðåàë³çàö³¿ 
òîêñèêîçó. Ïðè öüîìó íåîáõ³äíî âðàõîâóâàòè 
øëÿõè íàäõîäæåííÿ, ìåõàí³çì ïðîäóêö³¿ òîêñèí³â, ¿õ 
ðîçïîä³ë ³ íàêîïè÷åííÿ â êðîâ’ÿíîìó ðóñë³, ì³öí³ñòü 
çâ’ÿçêó òîêñèí³â ç òîêñèííåñó÷èìè ôðàêö³ÿìè ïëàçìè 
êðîâ³, ðîçì³ð ÷àñòîê òîêñèí³â, ôóíêö³îíàëüíèé ñòàí 
àíòèòîêñè÷íèõ àäàïòàö³éíèõ ñèñòåì ïëàçìè êðîâ³ òà 
ôóíêö³îíàëüíèé ñòàí ô³ç³îëîã³÷íèõ ñèñòåì åë³ì³íàö³¿ 
òîêñèí³â ç îðãàí³çìó. 

Âèñíîâêè. 
1. Òîêñè÷íèé âïëèâ ñâèíöþ íà ð³âí³ êîíöåíòðàö³é, 

ÿê³ â ïîâ³òð³ ðîáî÷î¿ çîíè íåçíà÷íî ïåðåâèùóþòü 
ÃÄÊ (ó 1,5- 2 ðàçè), âèêëèêàº ôîðìóâàííÿ òîêñåì³¿ íà 
ð³âí³ âàæêîãî ñòóïåíþ. 

2. Ïðîâ³äíó ðîëü ïðè ïðîôåñ³éí³é åêñïîçèö³¿ 
ñâèíöåì â³ä³ãðàþòü òîêñèíè ïëàçìè êðîâ³, ùî 
âîäíî÷àñ âèêëèêàþòü ïîøêîäæåííÿ á³îëîã³÷íî¿ 
ì³øåí³ (öèòîë³òè÷íà àêòèâí³ñòü) òà áåðóòü ó÷àñòü 
ó ðîçâèòêó àóòî³ìóííèõ ðåàêö³é (àóòî³ìóííà 
àêòèâí³ñòü). 

3. Â³äçíà÷åí³ ìåõàí³çìè ôîðìóâàííÿ òîêñåì³¿ 
âèñòóïàþòü äîäàòêîâîþ ïàòîãåíåòè÷íîþ ëàíêîþ 
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ðîçâèòêó ³íòîêñèêàö³¿ ñâèíöåì òà ìîæóòü ñëóãóâàòè 
ìàðêåðàìè ¿¿ ðàííüî¿ ä³àãíîñòèêè. 

4. Âñòàíîâëåí³ ïàðàìåòðè òîêñèí-³íäóêîâàíî¿ 
öèòîë³òè÷íî¿ àêòèâíîñò³ ïðè åêñïîçèö³¿ ñâèíöåì ìî-
æóòü ñëóãóâàòè ï³ä´ðóíòÿì äëÿ ðîçðîáêè ïàòîãåíå-
òè÷íèõ ïðîô³ëàêòè÷íèõ çàõîä³â òà îá´ðóíòîâóâàòè 
ïðèçíà÷åííÿ ïðåïàðàò³â ó êîìïëåêñíîìó ë³êóâàíí³ 
³íòîêñèêàö³¿ ñâèíöåì. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âè-
çíà÷åííÿ ìåõàí³çì³â ôîðìóâàííÿ òîêñåì³¿ ïðè 
ïðîôåñ³éí³é åêñïîçèö³¿ ñâèíöåì â³äêðèâàº ïåð-
ñïåêòèâè ðîçðîáêè ë³êóâàëüíî-îçäîðîâ÷èõ çàõîä³â 
â çàëåæíîñò³ â³ä âì³ñòó ñâèíöþ ó êðîâ³. Ñòâîðåííÿ 
êîìïëåêñíèõ ë³êóâàëüíèõ ïðîãðàì ïðè åêñïîçèö³¿ 
ñâèíöåì çàïîá³ãàº ðîçâèòêó óñêëàäíåíü ³íòîêñèêàö³¿ 
òà ïîêðàùóº åôåêòè â³ä ë³êóâàííÿ. 
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ÓÄÊ 613. 632:546. 815:615. 099-08
ÏÀÒÎÃÅÍÅÒÈ×ÍÅ ÎÁÃÐÓÍÒÓÂÀÍÍß Ë²ÊÓÂÀÍÍß ÑÀÒÓÐÍ²ÇÌÓ
Êàðëîâà Î. Î., ßâîðîâñüêèé Î. Ï., Øåéìàí Á. Ñ. 
Ðåçþìå. Ó ðîáîò³ ïðåäñòàâëåíî ðåçóëüòàòè îáñòåæåííÿ ïðàö³âíèê³â, ÿê³ ïðîôåñ³éíî êîíòàêòóþòü 

ç³ ñâèíöåì. Âñòàíîâëåíî ôîðìóâàííÿ òîêñåì³¿ íà ð³âí³ âàæêîãî ñòóïåíþ. Âèçíà÷åí³ îñíîâí³ ìåõàí³çìè 
ôîðìóâàííÿ òîêñåì³¿, ðîçì³ðè ìîëåêóë ³ ÷àñòèíîê åíäîòîêñèí³â, ïîòåíö³àë òîêñèí-³íäóêîâàíî¿ öèòîë³òè÷íî¿ 
àêòèâíîñò³ (Ò²ÖÀ), ïð³îðèòåòí³ ì³ñöÿ íàêîïè÷åííÿ åíäîòîêñèí³â íà òîêñèííåñó÷èõ ôðàêö³ÿõ êðîâ³ â çàëåæíîñò³ 
â³ä ð³âíÿ ñâèíöþ ó êðîâ³. 

Êëþ÷îâ³ ñëîâà: ñâèíåöü, ä³àãíîñòèêà, ïðîô³ëàêòèêà, åíäîòîêñåì³ÿ, ìåõàí³çìè ôîðìóâàííÿ. 

ÓÄÊ 613. 632:546. 815:615. 099-08
ÏÀÒÎÃÅÍÅÒÈ×ÅÑÊÎÅ ÎÁÎÑÍÎÂÀÍÈÅ ËÅ×ÅÍÈß ÑÀÒÓÐÍÈÇÌÀ
Êàðëîâà Å. À., ßâîðîâñêèé À. Ï., Øåéìàí Á. Ñ. 
Ðåçþìå. Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû îáñëåäîâàíèÿ ðàáî÷èõ, ïðîôåññèîíàëüíî êîíòàêòèðóþùèõ 

ñî ñâèíöîì. Óñòàíîâëåíî ôîðìèðîâàíèå òîêñåìèè íà óðîâíå òÿæåëîé ñòåïåíè. Îïðåäåëåíû îñíîâíûå 
ìåõàíèçìû ôîðìèðîâàíèÿ òîêñåìèè, ðàçìåðû ìîëåêóë è ÷àñòèö ýíäîòîêñèíîâ, ïîòåíöèàë òîêñèí-
èíäóöèðîâàííîé öèòîëèòè÷åñêîé àêòèâíîñòè (ÒÈÖÀ) è òîêñèí-èíäóöèðîâàííîé àóòîèìóííîé àêòèâíîñòè 
(ÒÈÀÀ), ïðèîðèòåòíûå ìåñòà íàêîïëåíèÿ ýíäîòîêñèíîâ íà òîêñèííåñóùèõ ôðàêöèÿõ êðîâè â çàâèñèìîñòè 
îò óðîâíÿ ñâèíöà â êðîâè. 

Êëþ÷åâûå ñëîâà: ñâèíåö, äèàãíîñòèêà, ïðîôèëàêòèêà, ýíäîòîêñåìèÿ, ìåõàíèçìû ôîðìèðîâàíèÿ. 

UDC 613. 632:546. 815:615. 099-08
Pathogenetic Substantiation of the Saturnism Treatment
Karlova O. O., Yavorovsky O. P., Sheyman B. S. 
Abstract. Active using of lead in the different fields of industrial production and life is lead to occurrence of 

adverse toxic effects on the body due to high toxicity, ability to accumulation in the environment and body, the 
possibility to harmful effects even in relatively low concentrations or doses. 

According to the modern scientific data is known that the formation and progression of toxicity accompanied by 
accumulation in the bloodstream of toxic proteomes which determine the emergence of specific and nonspecific 
pathological reactions. The enrollment of the lead to exogenous toxic substances creates the necessity for 
identification of the toxemia features as an early marker of toxicity and it is a foundation for the formation of 
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directions of treatment of intoxication. Therefore the study of the basic mechanisms of toxemia and the formation of 
pathogenic approaches to the treatment of intoxication by lead are the basis of our work. 

Materials and methods. The object of the study were 203 persons, male, aged 38-47 years. 146 electricians of 
cable networkswas included to the main group, and 57 engineers and technicians – to the control group. 

Patients were divided into 3 groups depending on the content of lead in the blood. By the 1st group included 
individuals with dangerous levels of lead levels – 2,12 ± 0,013 mcmol/l; to the second group includes workers with 
acceptable levels of lead and pronounced asthenic – vegetative symptoms – 1,92 ± 0,013 mcmol/l; to the 3rd 
group includes employee with acceptable levels of lead and certain symptoms of asthenic-vegetative syndrome – 
1,72 ± 0,028 mcmol/l. 

Results. The results of research of toxemia parameters caused by direct (cytolytic) damaging activity, found 
that toxins accumulated mainly in albumin and globulin toxin-carrying fractions for workers of first groups. The 
dimensions of toxin molecules with the highest cytolytic activity were in the range of 10 to 200 nm and had a weak 
relationship with toxin-carrying blood fractions. 

In the second group of workers the implementation of a toxemia carried out due the accumulation of toxins with 
direct damaging (cytolytic) activity on albumin. The dimensions of molecules of toxins with the highest cytolytic 
activity accounted for 200 nm and had a strong relationship with toxin-carrying blood fractions (p < 0,05). In the 
formation of the third group of of a toxemia employees took part globulins larger than 200 nm, which were weak link 
with toxin-carrying blood fractions. 

The mechanisms of formation of a toxemia for workers became the basis for the formation of medical treatment 
in workers exposed lead. 

Conclusions. Toxic effect of lead at concentrations which are slightly higher than the maximum permissible 
concentration (in 1,5 2 times), causes the formation of severe toxemia level. The plasma toxins play a leading role in 
the professional lead exposure that causes damage to both biological target (cytolytic activity) and participate in the 
development of autoimmunity (autoimmune activity). Reported mechanisms of toxemia are the additional patho-
genetic link of intoxication and lead can be markers of early diagnosis. Established parameters of toxin-induced 
cytolytic activity can serve as a basis for the development of pathogenic prevention and justify administration of 
drugs in treatment of intoxication lead. 

Keywords: lead, diagnosis, prevention, endo-toxemia, mechanisms of formation. 
Ðåöåíçåíò – ïðîô. Êàòðóøîâ Î. Â. 
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