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Âñòóï. Çà óìîâ ñüîãîäåííÿ, ïðè çíà÷íîìó çà-
áðóäíåíí³ íàâêîëèøíüîãî ñåðåäîâèùà ñïîëóêàìè 
âàæêèõ ìåòàë³â àêòóàëüíèì º âèâ÷åííÿ òîêñè÷íèõ 
åôåêò³â öèõ ïîëþòàíò³â â îðãàí³çì³ òâàðèí ³ ëþäè-
íè. Çíà÷íèé ³íòåðåñ âèêëèêàþòü äîñë³äæåííÿ âïëè-
âó âàæêèõ ìåòàë³â, ó òîìó ÷èñë³ ñâèíöþ, íà ñèñòåìó 
ãåìîïîåçó, ÿêà çàáåçïå÷óº óòâîðåííÿ ôóíêö³îíàëü-
íî àêòèâíèõ êë³òèí êðîâ³. Äî æèòòºâîíåîáõ³äíèõ 
ôóíêö³é, ùî ¿õ âèêîíóþòü ôîðìåíí³ åëåìåíòè êðîâ³, 
íàëåæèòü êèñåíü-òðàíñïîðòíà, ÿêà îïîñåðåäêîâó-
ºòüñÿ åðèòðîöèòàìè, òà ³ìóííà, ùî çä³éñíþºòüñÿ 
çà ó÷àñòþ ë³ìôîöèò³â, íåéòðîô³ëüíèõ ãðàíóëîöèò³â 
òà ³íøèõ ïîïóëÿö³é ëåéêîöèò³â [2, 5, 9]. 

Â³äîìî, ùî êðîâîòâîðíà cèñòåìà âêëþ÷àº â 
ñåáå ÿê ïîë³ïîòåíòí³ êðîâîòâîðí³ ñòîâáóðîâ³ êë³òèíè 
(ÊÑÊ) é óí³ïîòåíòí³ ïîïåðåäíèêè åðèòðî-, ãðàíóëî-
öèòî-, ìîíîöèòî-, ë³ìôîöèòî- ³ ìåãàêàð³îöèòîïîåçó, 
òàê ³ íèçêó ïîïóëÿö³é êë³òèí îêðåìèõ ë³í³é êðîâîòâî-
ðåííÿ, ùî ïåðåáóâàþòü íà ð³çíèõ ñòàä³ÿõ äèôåðåí-
ö³àö³¿ òà äîçð³âàííÿ â îðãàíàõ ãåìîïîåçó ³ êðîâ³ [3, 
7, 11]. Îõàðàêòåðèçóâàòè âïëèâ ïåâíîãî ÷èííèêà íà 
ãåìîïîåç ìîæíà øëÿõîì äîñë³äæåííÿ âì³ñòó ³ äè-
íàì³êè ïîïóëÿö³é êë³òèí åðèòðî¿äíî¿, ì³ºëîëî¿äíî¿ 
òà ë³ìôî¿äíî¿ ë³í³é ó êðîâîòâîðíèõ îðãàíàõ ³ êðîâ³, 
à òàêîæ âèâ÷åííÿì çì³í äåÿêèõ ôóíêö³îíàëüíèõ ïî-
êàçíèê³â (ãåìàòîêðèòíå ÷èñëî, îá’ºì åðèòðîöèòà, 
êîëüîðîâèé ïîêàçíèê òîùî) [1, 4, 6]. Íåçâàæàþ÷è 
íà òå, ùî âèâ÷åííþ ìåõàí³çì³â ä³¿ ñâèíöþ â îðãàí³ç-
ì³ ëþäèíè ³ òâàðèí ïðèñâÿ÷åíî áàãàòî åêñïåðèìåí-
òàëüíèõ ðîá³ò, àíàë³ç âïëèâó öüîãî âàæêîãî ìåòàëó 
íà êë³òèíè ð³çíèõ ïîïóëÿö³é êðîâ³ ó ïîð³âíÿëüíîìó 
àñïåêò³ äîòåïåð íå çä³éñíþâàëè. Á³ëüø³ñòü íàÿâíèõ 
ó ë³òåðàòóðíèõ äæåðåëàõ äàíèõ ñòîñóºòüñÿ ðåçóëü-
òàò³â äîñë³äæåíü òîêñè÷íèõ åôåêò³â ñâèíöþ â êë³òè-
íàõ öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè, ïå÷³íêè, íèðîê 
[1, 6, 8, 10]. Òîìó àêòóàëüíèì º âèâ÷åííÿ âïëèâó êà-
ò³îí³â Pb2 + íà ñèñòåìó êðîâîòâîðåííÿ ó òâàðèí. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ âïëèâó 
àöåòàòó ñâèíöþ (çà óìîâ îäíîðàçîâîãî ïàðåíòå-
ðàëüíîãî ââåäåííÿ â äîç³ 10 ìã/êã ìàñè) íà ïîêàçíè-
êè, ùî äàþòü çìîãó îö³íèòè äèíàì³êó ïðîöåñ³â ãåìî-
ïîåçó â îðãàí³çì³ ëàáîðàòîðíèõ á³ëèõ ùóð³â. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëèñü íà 40 áåçïîðîäíèõ á³ëèõ ùóðàõ ìàñîþ 
150-180 ã, ÿêèõ óòðèìóâàëè ó â³âàð³¿. Óòðèìàííÿ òâà-
ðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî 
ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðå-
áåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðè-
ìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), 
«Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà 
òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîí-
ãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Ç’ÿñóâàííÿ âïëèâó êàò³îí³â ñâèíöþ íà åðèòðîïî-
åç ïðîâîäèëè çà óìîâ îäíîðàçîâîãî ïàðåíòåðàëüíî-
ãî ââåäåííÿ àöåòàòó ñâèíöþ ëàáîðàòîðíèì ùóðàì. 
Òâàðèí äîñë³äæóâàëè ÷åðåç 1, 3 ³ 10 ä³á ï³ñëÿ ââå-
äåííÿ àöåòàòó ñâèíöþ. Ìàòåð³àëîì âèâ÷åííÿ áóëà 
çì³øàíà ïåðèôåðè÷íà êðîâ, ÿêó îòðèìóâàëè øëÿõîì 
äåêàï³òàö³¿ òâàðèí äîñë³äíèõ ³ êîíòðîëüíî¿ ãðóï. 

Äîñë³äæåííÿ ê³ëüêîñò³ êë³òèí êðîâ³ (åðèòðîöèòè) 
çä³éñíþâàëè çà äîïîìîãîþ ï³äðàõóíêó â êàìåð³ ãî-
ðºâà. Â³äíîñíèé âì³ñò ïîïóëÿö³é åðèòðîöèò³â êðîâ³ 
(ìîëîä³, çð³ë³ ³ ñòàð³ êë³òèíè) âèçíà÷àëè ôðàêö³îíó-
âàííÿì â ãðàä³ºíò³ ãóñòèíè ñàõàðîçè [1]. Äëÿ îòðè-
ìàííÿ åðèòðîöèò³â ãåïàðèí³çîâàíó êðîâ öåíòðèôó-
ãóâàëè íà ðåôðèæåðàòîðí³é öåíòðèôóç³ ïðè 2500 g 
ïðîòÿãîì 15 õâ. Ïëàçìó â³äáèðàëè, à êë³òèíè òðüîõ-
êðàòíî ïðîìèâàëè ô³ç³îëîã³÷íèì ðîç÷èíîì (0,85 % 
NaCl) ç íàñòóïíèì öåíòðèôóãóâàííÿì ïðè 3000 g 
ïðîòÿãîì 5 õâ [1]. 

Ð³çíîâ³êîâ³ ôðàêö³¿ åðèòðîöèò³â îòðèìóâàëè 
ôðàêö³îíóâàííÿì ñóñïåíç³é êë³òèí ó ãðàä³ºíò³ ãóñ-
òèíè ñàõàðîçè çã³äíî ç ìåòîäîì, ÿêèé áàçóºòüñÿ íà 
çì³íàõ ïëàâó÷î¿ ãóñòèíè åðèòðîöèò³â ïðè äîçð³âàí-
í³ [1]. Äëÿ ðîçä³ëåííÿ êë³òèí çà ïëàâó÷îþ ãóñòèíîþ 
âèêîðèñòîâóâàëè êîíöåíòðàö³¿ ìîíîñàõàðèäó 30 %, 
24 %, 18 %, 12 % ³ 6 %. ²ç ñåìè îòðèìàíèõ ôðàêö³é 
åðèòðîöèò³â ôîðìóâàëè òðè ôðàêö³¿ (ìîëîä³, çð³ë³, 
ñòàð³ êë³òèíè) íà îñíîâ³ öèòîëîã³÷íîãî àíàë³çó. Â³ä-
íîñíèé âì³ñò åðèòðîöèò³â êîæíî¿ ôðàêö³¿ âèçíà÷àëè 
ñïåêòðîôîòîìåòðè÷íî. 

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â çä³éñíþâà-
ëè â ðåæèì³ ïðîãðàìíîãî çàáåçïå÷åííÿ íà ïåðñî-
íàëüíîìó êîìï’þòåð³ ç âèêîðèñòàííÿì êðèòåð³þ 
Ñòüþäåíòà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðè âèâ÷åíí³ òîêñè÷íèõ åôåêò³â ñâèíöþ â îðãàí³ç-
ì³ òâàðèí çíà÷íèé ³íòåðåñ ñòàíîâëÿòü äîñë³äæåí-
íÿ ïðîöåñ³â åðèòðîïîåçó, îñê³ëüêè çì³íè âì³ñòó 
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åðèòðî¿äíèõ êë³òèí ó êðîâîîá³ãó îòðóºíèõ êàò³îíàìè 
âàæêîãî ìåòàëó òâàðèí ìîæóòü çóìîâëþâàòè ïîðó-
øåííÿ êèñåíü-òðàíñïîðòíî¿ ôóíêö³¿ êðîâ³ [1, 8]. Ðå-
çóëüòàòè äîñë³äæåíü ïîêàçíèê³â, ÿê³ õàðàêòåðèçóþòü 
³íòåíñèâí³ñòü öüîãî ïðîöåñó ó ùóð³â, ÿêèì ââîäèëè 
àöåòàò ñâèíöþ, ïðåäñòàâëåí³ â òàáëèöÿõ 1 ³ 2. 

ßê âèäíî ç îòðèìàíèõ äàíèõ, çàãàëüíà ê³ëüê³ñòü 
åðèòðîöèò³â êðîâ³ ùóð³â ³ñòîòíî íå çì³íþºòüñÿ 
âïðîäîâæ ïåðøèõ òðüîõ ä³á ï³ñëÿ ââåäåííÿ òîêñè-
êàíòà, îäíàê íà 10-òó äîáó äîñë³äæåíü âèÿâëÿºòüñÿ 
â³ðîã³äíå çìåíøåííÿ (Ð < 0,05) öüîãî ïîêàçíèêà ç 
5,25 ± 0,20 (ó ùóð³â êîíòðîëüíî¿ ãðóïè) äî 4,22 ± 0,31 
(ó òâàðèí 3-¿ äîñë³äíî¿ ãðóïè) (òàáë. 1). 

Âîäíî÷àñ íà 10-ó äîáó åêñïåðèìåíòó â³ðîã³ä-
íî çìåíøóºòüñÿ ïîêàçíèê ãåìàòîêðèòó êðîâ³ ï³ä-
äîñë³äíèõ òâàðèí (íà 17,3 %, Ð < 0,05), àëå îá’ºì 
åðèòðîöèòa â öåé ïåð³îä äîñë³äæåíü çàëèøàºòüñÿ 
ñòàá³ëüíèì. Îäíàê àíàë³çóþ÷è çì³íè îá’ºìó åðè-
òðîöèò³â, íåîáõ³äíî çàçíà÷èòè çá³ëüøåííÿ öüîãî 
ïîêàçíèêà â ñåðåäíüîìó íà 28 % ó ùóð³â ãðóïè Ä1 
÷åðåç 24 ãîä ï³ñëÿ ³í’ºêö³¿ àöåòàòó ñâèíöþ. 

ßê â³äîìî, ñêëàä åðèòðî¿äíèõ êë³òèí ó êðîâ³ òâà-
ðèí ³ ëþäèíè íåîäíîð³äíèé, ó êðîâîîá³ãó îäíî÷àñíî 
ôóíêö³îíóþòü ìîëîä³, çð³ë³ ³ ñòàð³ åðèòðîöèòè, ÿê³ 
â³äð³çíÿþòüñÿ ñâî¿ìè ôóíêö³îíàëüíèìè õàðàêòåðèñ-
òèêàìè [1, 7]. Ç ïðåäñòàâëåíèõ äàíèõ âèäíî, ùî íàé-
á³ëüøó ÷àñòêó â êðîâ³ ùóð³â ³ êîíòðîëüíî¿, ³ äîñë³äíèõ 
ãðóïè ñòàíîâèòü ïîïóëÿö³ÿ çð³ëèõ åðèòðîöèò³â. Â³ä-
íîñíèé âì³ñò ôðàêö³é ìîëîäèõ ³ ñòàðèõ åðèòðîöè-
ò³â ó êðîâ³ ³íòàêòíèõ òâàðèí ñòàíîâèòü, â³äïîâ³äíî, 
18,5 % ³ 20,3 % (òàáë. 2). 

Ðåçóëüòàòè äîñë³äæåíü äèíàì³êè ïîïóëÿö³é åðè-
òðîöèò³â ó êðîâ³ ùóð³â, ÿêèì ââîäèëè àöåòàò ñâèíöþ, 
ñâ³ä÷àòü, ùî â³äíîñíèé âì³ñò ôðàêö³¿ çð³ëèõ êë³òèí 
óïðîäîâæ óñüîãî åêñïåðèìåíòó ³ñòîòíî íå â³ä-
ð³çíÿºòüñÿ â³ä òàêîãî, ùî ïðèòàìàííèé òâàðèíàì 
êîíòðîëüíî¿ ãðóïè. Îäíàê õàðàêòåðíèì º çìåíøåííÿ 
âì³ñòó ôðàêö³¿ ìîëîäèõ êë³òèí ó êðîâ³ òâàðèí ãðóïè 
Ä3, àíàë³çîâàíèõ íà 10-ó äîáó ï³ñëÿ ââåäåííÿ òîêñè-
êàíòà (Ð < 0,05) (òàáë. 2). 

Äèíàì³êà ïîïóëÿö³é åðèòðîöèò³â ó êðîâ³ ùóð³â 
äîñë³äíèõ ãðóï íàãëÿäíî ïðîñë³äêîâóºòüñÿ ïðè ãðà-
ô³÷íîìó çîáðàæåíí³ îòðèìàíèõ ðåçóëüòàò³â (ðèñ.). 
Íåçâàæàþ÷è íà òå, ùî â³ðîã³äíèõ çì³í âì³ñòó ôðàê-
ö³¿ çð³ëèõ åðèòðîöèò³â ó êðîâ³ ùóð³â äîñë³äíèõ ãðóï 
íå âñòàíîâëåíî, êðèâà, ùî â³ääçåðêàëþº â³äíîñíèé 
âì³ñò öèõ êë³òèí óïðîäîâæ åêñïåðèìåíòó, çàãàëîì 
íàãàäóº äèíàì³êó çì³í ê³ëüêîñò³ íåôðàêö³îíîâàíèõ 
åðèòðîöèò³â. Âîäíî÷àñ äèíàì³êà ïîïóëÿö³¿ ìîëîäèõ 
åðèòðîöèò³â âêàçóº íà âèðàçíå çìåíøåííÿ â³äíîñ-
íîãî âì³ñòó öèõ êë³òèí ó êðîâ³ òâàðèí äîñë³äíèõ ãðóï. 

Ùî ñòîñóºòüñÿ â³äíîñíîãî âì³ñòó ñòàðèõ åðèòðî-
öèò³â ó êðîâ³ ï³ääîñë³äíèõ òâàðèí, òî öåé ïîêàçíèê 
çàçíàº ïðîòèëåæíèõ çì³í, ³ñòîòíî çá³ëüøóþ÷èñü íà 
1-ó äîáó äîñë³äæåíü (ãðóïà Ä1). Óñòàíîâëåíèé åôåêò 
ìîæå ïåâíîþ ì³ðîþ ïîÿñíèòè çá³ëüøåííÿ ñåðåäíüî-
ãî îá’ºìó åðèòðîöèò³â, ùî âèÿâëÿºòüñÿ íà äàí³é 
ñòàä³¿ åêñïåðèìåíòó. Àäæå â³äîìî, ùî ñòàð³ åðè-
òðîöèòè õàðàêòåðèçóþòüñÿ á³ëüøîþ ïðîíèêí³ñòþ 
äëÿ âîäè òà á³ëüøîþ ïëàâó÷îþ ãóñòèíîþ ó ïîð³âíÿíí³ 
ç ìîëîäèìè òà çð³ëèìè êë³òèíàìè. 

Òàáëèöÿ 1 

Âì³ñò åðèòðîöèò³â, ïîêàçíèê ãåìàòîêðèòó 
òà îá’ºì åðèòðîöèò³â ó êðîâ³ ùóð³â, ÿêèì 

ââîäèëè àöåòàò ñâèíöþ (Ìm; n = 5)

Ãðóïè òâàðèí
Ãåìàòî-
êðèò ( %)

Çàãàëüíèé 
âì³ñò åðèòðî-
öèò³â (1õ106 /

ìì3)

Oá’ºì 
åðè òðî-

öèòà 
(ìêì3)

Êîíòðîëüíà 38,1 ± 1,2 5,250,20 72,5

Ä1 (24 ãîä 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

36,9 ± 2,0 4,260,28 93,2

Ä2 (3-ÿ äîáà 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

37,0 ± 1,8 4,78 ± 0,52 77,4

Ä3 (10-a äîáà 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

31,5 ± 2,3* 4,22 ± 0,31* 74,6

Ïðèì³òêà: â³ðîã³äí³ñòü â³äì³ííîñòåé ó çíà÷åííÿõ ïîêàçíèê³â ì³æ 

êîíòðîëüíîþ ³ äîñë³äíèìè ãðóïàìè òâàðèí ïîçíà÷åíî * (Ð < 0,05). 

 Òàáëèöÿ 2

Âì³ñò ïîïóëÿö³é åðèòðîöèò³â ó êðîâ³ ùóð³â, 
ÿêèì ââîäèëè àöåòàò ñâèíöþ (Ìm; n = 5)

Ãðóïè òâàðèí
Åðèòðîöèòè 

Ìîëîä³ Çð³ë³ Ñòàð³ 

Êîíòðîëüíà 18,5 ± 1,6 61,2 ± 3,9 20,3 ± 1,3

Ä1 (24 ãîä 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

16,42,1 58,05,1 25,61,5*

Ä2 (3-ÿ äîáà 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

16,0 ± 2,2 62,2 ± 5,7 21,8 ± 2,7

Ä3 (10-a äîáà 
ï³ñëÿ ââåäåííÿ 
Pb(CH

3
COO)

2
)

13,4 ± 1,1* 63,4 ± 6,0 23,2 ± 2,6

Ïðèì³òêà: â³ðîã³äí³ñòü â³äì³ííîñòåé ó çíà÷åííÿõ ïîêàçíèê³â ì³æ 

êîíòðîëüíîþ ³ äîñë³äíèìè ãðóïàìè òâàðèí ïîçíà÷åíî * (Ð < 0,05). 

Ðèñ. Â³äíîñí³ çì³íè âì³ñòó íåôðàêö³îíîâàíèõ åðèòðî-
öèò³â òà ¿õí³õ ïîïóëÿö³é ó êðîâ³ ùóð³â ï³ñëÿ ââåäåííÿ 

àöåòàòó ñâèíöþ. 
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Îäíàê çá³ëüøåííÿ âì³ñòó ñòàðèõ åðèòðîöèò³â 
ó òîêñèêîâàíèõ àöåòàòîì ñâèíöþ ùóð³â âêàçóº íà 
ïîã³ðøåííÿ êèñåíü-òðàíñïîðòíî¿ ôóíêö³¿ êðîâ³ ï³ä 
âïëèâîì êàò³îí³â Pb2 + . Öå çóìîâëþºòüñÿ òèì, ùî â 
ñòàðèõ êë³òèíàõ çíèæóºòüñÿ àêòèâí³ñòü ôåðìåíò³â 
ãë³êîë³çó, âì³ñò ÀÒÔ ³ 2,3-äèôîñôîãë³öåðàòó. Ó òàêèõ 
êë³òèíàõ çðîñòàº ³íòåíñèâí³ñòü ïåðîêñèäíîãî îêèñ-
íåííÿ ë³ï³ä³â, ùî âåäå äî ðóéí³âíèõ ïðîöåñ³â ó ïëàç-
ìàòè÷íèõ ìåìáðàíàõ ³ ïîðóøåííÿ ñèñòåìè òðàí-
ñïîðòó êàò³îí³â òà àì³íîêèñëîò [9, 11]. Òîìó ñòàð³ 
åðèòðîöèòè õàðàêòåðèçóþòüñÿ ìåíøîþ çäàòí³ñòþ 

äî òðàíñïîðòó êèñíþ, í³æ ìîëîä³ òà çð³ë³ â ôóíêö³î-
íàëüíîìó â³äíîøåíí³ êë³òèíè. 

Âèñíîâîê. Àíàë³ç ðåçóëüòàò³â ùîäî âïëèâó 
Pb(CH

3
COO)

2
 íà ³íòåíñèâí³ñòü ïðîöåñ³â ãåìîïîåçó ó 

ùóð³â äàº ï³äñòàâó ââàæàòè, ùî êàò³îíè ñâèíöþ ïðè-
ãí³÷óþòü ïðîöåñ åðèòðîïîåçó íà ñòàä³¿ óòâîðåííÿ 
ìîëîäèõ åðèòðî¿äíèõ êë³òèí. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïëàíó-
ºòüñÿ ïîäàëüøå âèâ÷åííÿ âïëèâó àöåòàòó ñâèíöþ íà 
ñèñòåìó ë³ìôîïîåçó, ñóáïîïóëÿö³éíèé ñêëàä ë³ìôî-
öèò³â ³ ñèíòåç äåÿêèõ ë³ìôîê³í³â. 
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ÑÒÀÍ ÑÈÑÒÅÌÈ ÅÐÈÒÐÎÏÎÅÇÓ Â ÎÐÃÀÍ²ÇÌ² ÒÂÀÐÈÍ ÏÐÈ 
Ä²¯ ÊÀÒ²ÎÍ²Â ÑÂÈÍÖÞ
 Ïåðøèí Î. ². 
 Ðåçþìå. Âèâ÷åíèé òîêñè÷íèé åôåêò ñâèíöþ íà îðãàí³çì ï³ääîñë³äíèõ ùóð³â, çîêðåìà íà ïðîöåñ åðè-

òðîïîåçó. Ç’ÿñîâàíî, ùî çàãàëüíà ê³ëüê³ñòü åðèòðîöèò³â êðîâ³ ùóð³â ³ñòîòíî íå çì³íþºòüñÿ âïðîäîâæ ïåð-
øèõ òðüîõ ä³á ï³ñëÿ ââåäåííÿ òîêñèêàíòà, îäíàê íà 10-òó äîáó äîñë³äæåíü âèÿâëÿºòüñÿ â³ðîã³äíå çìåíøåííÿ 
öüîãî ïîêàçíèêà. Âîäíî÷àñ íà 10-ó äîáó åêñïåðèìåíòó â³ðîã³äíî çìåíøóºòüñÿ ïîêàçíèê ãåìàòîêðèòó êðîâ³ 
ï³ääîñë³äíèõ òâàðèí, àëå îá’ºì åðèòðîöèòa â öåé ïåð³îä äîñë³äæåíü çàëèøàºòüñÿ ñòàá³ëüíèì. Îäíàê àíà-
ë³çóþ÷è çì³íè îá’ºìó åðèòðîöèò³â, íåîáõ³äíî çàçíà÷èòè çá³ëüøåííÿ öüîãî ïîêàçíèêà ó òâàðèí ÷åðåç 24 ãîä 
ï³ñëÿ ³í’ºêö³¿ àöåòàòó ñâèíöþ. Ïîêàçàíî, ùî ó êðîâîîá³ãó îäíî÷àñíî ôóíêö³îíóþòü ìîëîä³, çð³ë³ ³ ñòàð³ åðè-
òðîöèòè. Ç’ÿñîâàíî, ùî íàéá³ëüøó ÷àñòêó â êðîâ³ ùóð³â ³ êîíòðîëüíî¿, ³ äîñë³äíèõ ãðóïè ñòàíîâèòü ïîïóëÿö³ÿ 
çð³ëèõ åðèòðîöèò³â. Â³äíîñíèé âì³ñò ôðàêö³é ìîëîäèõ ³ ñòàðèõ åðèòðîöèò³â ó êðîâ³ ³íòàêòíèõ òâàðèí ñòàíî-
âèòü, â³äïîâ³äíî, 18,5 % ³ 20,3 %. Ðåçóëüòàòè äîñë³äæåíü äèíàì³êè ïîïóëÿö³é åðèòðîöèò³â ó êðîâ³ ùóð³â, ÿêèì 
ââîäèëè àöåòàò ñâèíöþ, ñâ³ä÷àòü, ùî â³äíîñíèé âì³ñò ôðàêö³¿ çð³ëèõ êë³òèí óïðîäîâæ óñüîãî åêñïåðèìåíòó 
³ñòîòíî íå â³äð³çíÿºòüñÿ â³ä òàêîãî, ùî ïðèòàìàííèé òâàðèíàì êîíòðîëüíî¿ ãðóïè. Îäíàê õàðàêòåðíèì º 
çìåíøåííÿ âì³ñòó ôðàêö³¿ ìîëîäèõ êë³òèí ó êðîâ³ òâàðèí, àíàë³çîâàíèõ íà 10-ó äîáó ï³ñëÿ ââåäåííÿ òîêñè-
êàíòà. Ùî ñòîñóºòüñÿ â³äíîñíîãî âì³ñòó ñòàðèõ åðèòðîöèò³â ó êðîâ³ ï³ääîñë³äíèõ òâàðèí, òî öåé ïîêàçíèê 
çàçíàº ïðîòèëåæíèõ çì³í, ³ñòîòíî çá³ëüøóþ÷èñü íà 1-ó äîáó äîñë³äæåíü. Óñòàíîâëåíèé åôåêò ìîæå ïåâíîþ 
ì³ðîþ ïîÿñíèòè çá³ëüøåííÿ ñåðåäíüîãî îá’ºìó åðèòðîöèò³â, ùî âèÿâëÿºòüñÿ íà äàí³é ñòàä³¿ åêñïåðèìåíòó. 
Àäæå â³äîìî, ùî ñòàð³ åðèòðîöèòè õàðàêòåðèçóþòüñÿ á³ëüøîþ ïðîíèêí³ñòþ äëÿ âîäè òà á³ëüøîþ ïëàâó÷îþ 
ãóñòèíîþ ó ïîð³âíÿíí³ ç ìîëîäèìè òà çð³ëèìè êë³òèíàìè. Çá³ëüøåííÿ âì³ñòó ñòàðèõ åðèòðîöèò³â ó òîêñèêî-
âàíèõ àöåòàòîì ñâèíöþ ùóð³â âêàçóº íà ïîã³ðøåííÿ êèñåíü-òðàíñïîðòíî¿ ôóíêö³¿ êðîâ³ ï³ä âïëèâîì êàò³îí³â 
Pb2 + . Àíàë³ç ðåçóëüòàò³â ùîäî âïëèâó Pb(CH

3
COO)

2
 íà ³íòåíñèâí³ñòü ïðîöåñ³â ãåìîïîåçó ó ùóð³â äàº ï³äñòà-

âó ââàæàòè, ùî êàò³îíè ñâèíöþ ïðèãí³÷óþòü ïðîöåñ åðèòðîïîåçó íà ñòàä³¿ óòâîðåííÿ ìîëîäèõ åðèòðî¿äíèõ 
êë³òèí. 

Êëþ÷îâ³ ñëîâà : åðèòðîöèòè, ñâèíåöü, åðèòðîïîåç. 
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ÑÎÑÒÎßÍÈÅ ÑÈÑÒÅÌÛ ÝÐÈÒÐÎÏÎÝÇÀ Â ÎÐÃÀÍÈÇÌÅ ÆÈÂÎÒÍÛÕ ÏÐÈ ÄÅÉÑÒÂÈÈ ÊÀÒÈÎÍÎÂ 

ÑÂÈÍÖÀ
Ïåðøèí Î. È. 
Ðåçþìå. Èçó÷åí òîêñè÷åñêèé ýôôåêò ñâèíöà íà îðãàíèçì ýêñïåðèìåíòàëüíèõ æèâîòíûõ, â ÷àñòíîñòè 

íà ýðèòðîïîýç. Óñòàíîâëåíî, ùî îáùåå ñîäåðæàíèå ýðèòðîöèòîâ êðîâè êðûñ ñóùåñòâåííî íå èçìåíÿåòñÿ â 
òå÷åíèè ïåðâûõ òðåõ ñóòîê ïîñëå ââåäåíèÿ òîêñèêàíòà, íî íà 10-å ñóòêè åêñïåðèìåíòà ôèêñèðóåòñÿ óìåíü-
øåíèå ýòîãî ïîêàçàòåëÿ. Îäíîâðåìåííî íà 10-å ñóòêè ýêñïåðèìåíòà óìåíüøàåòñÿ ïîêàçàòåëü ãåìàòîêðèòà 
êðîâè ïîäîïûòíûõ æèâîòíûõ, íî îáúåì ýðèòðîöèòa â ýòîò ïåðèîä èññëåäîâàíèé îñòàåòñÿ ñòàáèëüíûì. 
Íî, àíàëèçèðóÿ èçìåíåíèÿ îáúåìà ýðèòðîöèòîâ, íåîáõîäèìî óêàçàòü óâåëè÷åíèå ýòîãî ïîêàçàòåëÿ ó 
æèâîòíûõ ÷åðåç 24 ÷àñà ïîñëå èíúåêöèè àöåòàòà ñâèíöà. Ïîêàçàíî, ÷òî â êðîâè îäíîâðåìåííî ôóíêöèî-
íèðóþò ìîëîäûå, çðåëûå è ñòàðûå ýðèòðîöèòû. Îáíàðóæåíî, ÷òî íàèáîëüøóþ êîìïîíåíòó â êðîâè êðûñ 
êîíòðîëüíîé è ýêñïåðèìåíòàëüíîé ãðóïï ñòàíîâèò ïîïóëÿöèÿ çðåëûõ ýðèòðîöèòîâ. Îòíîñèòåëüíîå ñîäåð-
æàíèå ôðàêöèé ìîëîäûõ è ñòàðûõ ýðèòðîöèòîâ â êðîâè èíòàêòíûõ æèâîòíûõ ñîñòàâëÿåò, ñîîòâåòñòâåííî, 
18,5 % è 20,3 %. Ðåçóëüòàòû èññëåäîâàíèé äèíàìèêè ïîïóëÿöèé ýðèòðîöèòîâ êðîâè êðûñ, êîòîðûì ââîäèëè 
àöåòàò ñâèíöà, ñâèäåòåëüñòâóþò, ÷òî îòíîñèòåëüíîå ñîäåðæàíèå ôðàêöèè çðåëûõ êëåòîê â òå÷åíèè âñåãî 
ýêñïåðèìåíòà ñóùåñòâåííî íå îòëè÷àåòñÿ îò ïîêàçàòåëåé æèâîòíûõ êîíòðîëüíîé ãðóïïû. Íî, õàðàêòåðíûì 
ÿâëÿåòñÿ èçìåíåíèå ñîäåðæàíèÿ ôðàêöèè ìîëîäûõ êëåòîê â êðîâè æèâîòíûõ, êîòîðûõ àíàëèçèðîâàëè íà 
10-å ñóòêè ïîñëå ââåäåíèÿ òîêñèêàíòà. ×òî êàñàåòñÿ îòíîñèòåëüíîãî ñîäåðæàíèÿ ñòàðûõ ýðèòðîöèòîâ â 
êðîâè ïîäîïûòíûõ æèâîòíûõ, òî ýòîò ïîêàçàòåëü èçìåíÿåòñÿ ïðîòèâîïîëîæíî, ñóùåñòâåííî óâåëè÷èâàÿñü 
íà 1-å ñóòêè èññëåäîâàíèé. Óñòàíîâëåííûé ýôôåêò ìîæåò îïðåäåëåííûì îáðàçîì îáúÿñíèòü óâåëè÷åíèå 
ñðåäíåãî îáúåìà ýðèòðîöèòîâ, ÷òî îáíàðóæèâàåòñÿ íà äàííîé ñòàäèè ýêñïåðèìåíòà. Âåäü èçâåñòíî, ÷òî 
ñòàðûå ýðèòðîöèòû õàðàêòåðèçóþòñÿ áîëüøåé ïðîíèöàòåëüíîñòüþ äëÿ âîäû è áîëüøåé ïëîòíîñòüþ ñðàâ-
íèòåëüíî ñ ìîëîäûìè è çðåëûìè êëåòêàìè. Óâåëè÷åíèå ñîäåðæàíèÿ ñòàðûõ ýðèòðîöèòîâ ó òîêñèêîâàííûõ 
àöåòàòîì ñâèíöà êðûñ óêàçûâàåò íà óõóäøåíèå êèñëîðîä-òðàíñïîðòíîé ôóíêöèè êðîâè ïîä âëèÿíèåì êàòè-
îíîâ Pb2 + . Àíàëèç ðåçóëüòàòîâ îòíîñèòåëüíî âëèÿíèÿ Pb(CH

3
COO)

2
 íà èíòåíñèâíîñòü ïðîöåññîâ ãåìîïîýçà 

ó êðûñ äàåò îñíîâàíèÿ ñ÷èòàòü, ÷òî êàòèîíû ñâèíöà óãíåòàþò ïðîöåññ ýðèòðîïîýçà íà ñòàäèè îáðàçîâàíèÿ 
ìîëîäûõ ýðèòðîèäíûõ êëåòîê. 

Êëþ÷åâûå ñëîâà : ýðèòðîöèòû, ñâèíåö, ýðèòðîïîåç. 
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A State of Erythropoiesis System in the Animal Organism under the Action of Plumbum Cations 
Pershyn O. 
Abstract. A toxic effect of plumbum on the experimental rats organism, particularly on the process of eryth-

ropoiesis was studied, as changes in the content of erythroid cells in the bloodstream of poisoned by heavy metal 
cations animals may cause deviation of oxygen-transport function of blood. It was found that the total number of 
red blood cells in rats does not change significantly during the first three days after administration of the toxicant, 
but on the 10th day of the research credible reduction of this parameter was detected. At the same time on the 10th 
day of the experiment a rate of test animals blood hematocrit was significantly reduced , but erythrocyte volume 
during this period of research remained stable. However, analyzing the changes in the volume of red blood cells, it 
should be noted that the increase of this parameter in animals in 24 hours after injection of plumbum acetate was 
detected. It is shown that at the same in the bloodstream time young, mature and old red blood cells are func-
tionating. It was found that the largest share in the blood of rats in the control and experimental groups makes 
the population of mature red blood cells. The relative contents of young and old red blood cells fractions of intact 
animals are, respectively, 18.5 % and 20.3 %. The results of studies of population dynamics of red blood cells in 
the blood of rats injected by plumbum acetate show that the relative content of mature cells fraction throughout 
the experiment was not significantly different from that inherent to animals of the control group. However, there 
is a characteristic reduction of young cells fraction in the blood of animals analyzed at 10th day after adminis-
tration of the toxicant. Regarding the relative content of old red blood cells in the experimental animals blood, this 
figure undergoes opposite changes substantially increasing on the 1-day of the research. Established effect may 
to some extent explain the increase in erythrocyte mean volume that detected at this stage of the experiment. It is 
known that old red blood cells have a higher permeability to water and higher floating density than young and 
mature cells. The increase ih the number of old red blood cells in rats poisoned by plumbum acetate indicates 
deterioration of oxygen-transport function of blood under the influence of Pb2 + cations. This is due to the fact that 
in old cells the activity of enzymes of glycolysis, ATP content and 2,3- di-phosphorus-glycerate is being decreased. 
In these cells the intensity of lipid peroxidation, leading to destructive processes in the plasma membranes and 
disruptions of cations and amino acids transport is being increased. Therefore, old red blood cells are character-
ized by lower ability to oxygen transport than the young and mature cells in functional terms of a cell. Analysis of the 
results on the influence of Pb(CH

3
COO)

2
 on the intensity of hematopoiesis processes in rats suggests that plumbum 

cations inhibit erythropoiesis process at the stage of young erythroid cells formation. 
Keywords : red blood cells, plumbum, erythropoiesis. 
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