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ì³êðîñêîï³¿ áóëî ïîêàçàíî, ùî ï³ñëÿ âèä³ëåííÿ òà êð³îêîíñåðâóâàííÿ ÿäðîâì³ñíèõ êë³òèí êîðäîâî¿ êðîâ³ ñïîñòåð³ãàºòüñÿ 
âèñîêà çáåðåæåí³ñòü óëüòðàñòðóêòóðè. Âèÿâëåí³ çì³íè îðãàíåë ÿäðîâì³ñíèõ êë³òèí êîðäîâî¿ êðîâ³ ëåæàòü â ìåæàõ 
ô³ç³îëîã³÷íî¿ êîìïåíñàö³¿ òà ìîæóòü áóòè â³äíîâëåí³ ðåïàðàòèâíèìè ìîæëèâîñòÿìè êë³òèí, ùî êîðåëþº ç îòðèìàíèìè 
íàìè äàíèìè ïî ¿õ æèòòºçäàòíîñò³.

Êëþ÷îâ³ ñëîâà: ÿäðîâì³ñí³ êë³òèíè, êîðäîâà êðîâ, êð³îêîíñåðâóâàííÿ, óëüòðàñòðóêòóðà, æèòòºçäàòí³ñòü.
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EVALUATION OF CORD BLOOD NUCLEATED CELLS OF ULTRASTRUCTURE BEFORE AND AFTER CRYOPRESERVATION
Babijchuk L.A., Migunova R.K., Nevzorov V.P.
Summary. The study of ultrastructural traits and viability of cord blood nucleated cells (CB NC) before and after cryopreserva-

tion according our developed methods was carried out. Electron microscopy showed that ultrastructure of CB NC remained well 
after separation and cryopreservation. Reveiled changes in CB NC organells were within physiological compensation and could 
be returned by cell reparation possibilities that correlated with cell viability data.
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ÄÈÍÀÌ²ÊÀ ÃÅÌÀÒÎÒÎÊÑÈ×ÍÎÃÎ ÂÏËÈÂÓ Ð²ÇÍÎÌÅÒÀË²×ÍÎÃÎ Cu/Fe 

ÊÎÌÏËÅÊÑÓ [Cu(dmen)
2
][Fe(CN)

5
(NO)]

Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà (ì.Êè¿â)

Òàáëèöÿ 1

Âèõ³äí³ ïîêàçíèêè (Ì±m) êðîâ³ ùóð³â 

Ãðóïà Ãåìîãëî á³í, ã/ë Åðèòðîöèòè, 1012/ë MCH, ïã Ëåéêîöè òè, 1012/ë

Êîíòðîëüíà ãðóïà 154,1 ± 3,60 8,00 ± 0,14 19,26 ± 0,17 18,28 ± 2,02

ÊL447 154,1 ± 4,30 7,86 ± 0,22 19,62 ± 0,21 21,05 ± 1,06

Ïðèì³òêà: MCH – ñåðåäí³é âì³ñò ãåìîãëîá³íó â åðèòðîöèòàõ.

Äîñë³äæåííÿ ïðîâåäåí³ â ðàìêàõ íàóêîâî¿ òåìè: „Ïðÿ-
ìèé ñèíòåç òà á³îëîã³÷í³ âëàñòèâîñò³ ãåòåðîïîë³ÿäåð-
íèõ êîìïëåêñ³â ïåðåõ³äíèõ ìåòàë³â” (¹ äåðæðåºñòðàö³¿ 
0106U006627).

Âñòóï. Ð³çíîìåòàë³÷í³ êîìïëåêñí³ ñïîëóêè, îñòàíí³ì 
÷àñîì, àêòèâíî çàñòîñîâóþòü â á³îëîã³¿ ³ ìåäèöèí³. ¯õ âè-
êîðèñòîâóþòü â ä³àãíîñòè÷íèõ ö³ëÿõ [17], âîíè âõîäÿòü 
äî ñêëàäó òåðàïåâòè÷íèõ ïðåïàðàò³â ç ïðîòèïóõëèííîþ  
[3,17], àíòèïàðàçèòàðíîþ [11,17], ïðîòèì³êðîáíîþ òà ôóí-
ã³öèäíîþ [14, 17] àêòèâíîñòÿìè. Ïîêàçàíî, ùî ââåäåííÿ äî 
ñêëàäó ³ñíóþ÷èõ àíòèá³îòèê³â ³îí³â ð³çíèõ ìåòàë³â, ï³äñèëþº 
àíòèì³êðîáíó ä³þ îñòàíí³õ [13].

Ð³çíîìåòàë³÷í³ êîìïëåêñí³ ñïîëóêè, ÿê³ ñèíòåçîâàí³ íà 
õ³ì³÷íîìó ôàêóëüòåò³ Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñè-
òåòó ³ìåí³ Òàðàñà Øåâ÷åíêà [8], ìàþòü ìåìáðàíîòðîïíó 
àêòèâí³ñòü, âçàºìîä³þòü ç ïðèðîäíèìè ³ øòó÷íèìè ìîíîøà-
ðîâèìè òà á³øàðîâèìè ìåìáðàíàìè, çìí³íþþòü àêòèâí³ñòü 
ìåìáðàíîçâ’ÿçàíèõ ôåðìåíò³â ãåïàòîöèò³â, ïðîÿâëÿþòü 
ãàëüì³âíó ä³þ íà îá’ºìíó øâèäê³ñòü ñåêðåö³¿ æîâ÷³ ïå÷³íêîþ 
[7, 9, 20], ìàþòü àíòèô³òîâ³ðóñí³ [15], àíòèì³êðîáí³, ôóíã³-
öèäí³ [10] ³ ïðîòèïóõëèíí³ [5] âëàñòèâîñò³, ùî îáóìîâëþº ¿õ 
âèâ÷åííÿ, ÿê ïîòåíö³éíî¿ ñèðîâèíè äëÿ ìåäè÷íèõ ïðåïàðàò³â.

Ð³çíîìåòàë³÷íèé êîìïëåêñ [Cu(dmen)
2
][Fe(CN)

5
(NO), 

dmen=N,N’äèìåòèë   åòèëåíä³àì³í](êîäKL447), ì³ñòèòü 
³îíè ì³ä³ (²²) ³ çàë³çà (²²). ÊL447 ³  í³òðîïðóñèä íàòð³þ 
(Na

2
[Fe(CN)

5
NO]2H

2
O) ìàþòü îäíàêîâèé àí³îí. Í³òðîïðó-

ñèä âèêîðèñòîâóþòü â ìåäèöèí³ ÿê ñóäèíîðîçøèðþâàëü-
íèé ïðåïàðàò (ïðè âíóòð³øíüîâåííîìó ââåäåíí³), çàâäÿêè 
çäàòíîñò³ áóòè äîíîðîì îêñèäó àçîòó [18]. Çà ðåçóëüòàòà-
ìè äîñë³äæåíü îñòàíí³õ ðîê³â, í³òðîïðóñèä âèâ³ëüíþº ³ ³îíè 
çàë³çà [22]. Â³äîìî, ùî ³îíè çàë³çà ³ ì³ä³ â³ä³ãðàþòü âàæëèâó 
ðîëü â äèôåðåíö³þâàíí³ ³ ôóíêö³îíóâàíí³ êë³òèí êðîâ³. Òàê, 
³îíè çàë³çà âõîäÿòü äî ñêëàäó ãåìîãëîá³íó [16], à ì³ä³ – äî 
ñêëàäó á³ëê³â, ÿê³ áåðóòü ó÷àñòü â òðàíñïîðò³ ³ çáåð³ãàíí³ 
³îí³â çàë³çà â îðãàí³çì³ [19]. Òîìó äîñë³äæåííÿ éìîâ³ðíèõ 

åôåêò³â ð³çíîìåòàë³÷íîãî êîìïëåêñó KL447 íà êë³òèíè êðîâ³ 
º àêòóàëüíèì.

Ìåòîþ ðîáîòè º äîñë³äæåííÿ äèíàì³êè çì³í ïîêàçíèê³â 
êðîâ³ ùóð³â ï³ä âïëèâîì âèñîêî¿ äîçè ÊL447, ÿêà ³ñòîòíî ïå-
ðåâèùóº òåðàïåâòè÷í³ äîçè çàë³çà ³ ì³ä³, äëÿ âñòàíîâëåííÿ 
òîêñè÷íèõ åôåêò³â äàíî¿ ñïîëóêè.

Îá’ºêò ³ ìåòîäè äîñë³äæåíü. Äîñë³äè ïðîâåäåí³ íà 
áåçïîðîäíèõ á³ëèõ ñàìêàõ ùóð³â ç ïî÷àòêîâîþ ìàñîþ 160-
190 ã. Ùóð³â óòðèìóâàëè ïðè ñòàíäàðòíîìó ñâ³òëîâîìó äí³ 
íà íîðìàëüíîìó õàð÷îâîìó ðàö³îí³. KL447 ðîçâîäèëè ó 
äèñòèëüîâàí³é âîä³ â äîç³ 100 ìã/êã ³ ââîäèëè çîíäîì per os 
ïðîòÿãîì 3-õ òèæí³â (5 äí³â íà òèæäåíü) âðàíö³ äî ãîäóâàí-
íÿ òâàðèí. Äîçà 100 ìã/êã ïåðåâèùóº çà âì³ñòîì çàë³çà òå-
ðàïåâòè÷íó äîçó ó 4 ðàçè, à ì³ä³ – ìàéæå ó 200 ðàç. Ùóðàì 
êîíòðîëüíî¿ ãðóïè ââîäèëè per os äèñòèëüîâàíó âîäó. Â 
êîæí³é ãðóï³ áóëî ïî 8 ùóð³â.

Ïîêàçíèêè êðîâ³ âèçíà÷àëè ïåðåä äîñë³äîì (âèõ³äí³ ïî-
êàçíèêè) òà ï³ñëÿ 5, 10 òà 15 ââåäåíü äîñë³äæóâàíî¿ ðå÷îâè-
íè çàãàëüíîïðèéíÿòèìè ìåòîäàìè [4]. 

Ìåòåìàòè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ äàíèõ ïðîâî-
äèëè ç âèêîðèñòàííÿì ïðîãðàìè SPSS-16.0. Äëÿ âèçíà÷åííÿ 
â³ðîã³äíèõ â³äì³ííîñòåé ì³æ âåëè÷èíàìè âèêîðèñòîâóâàëè 
îäíîôàêòîðíèé äèñïåðñ³éíèé àíàë³ç ç êðèòåð³ºì Äàííåòà (q).

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïåðåä 
ââåäåííÿ KL447 áóëè ïðîàíàë³çîâàí³ îñíîâí³ âèõ³äí³ ïî-
êàçíèêè êðîâ³ äëÿ ñòâîðåííÿ îäíîð³äíèõ ãðóï çà öèìè ïà-
ðàìåòðàìè. ßê âèäíî ç òàáë. 1 ïîêàçíèêè êðîâ³ åêñïåðè-
ìåíòàëüíî¿ òà êîíòðîëüíî¿ ãðóï ³ñòîòíî íå â³äð³çíÿþòüñÿ ³ 
çíàõîäÿòüñÿ â ìåæàõ ô³ç³îëîã³÷íèõ çíà÷åíü.

Ï³ñëÿ ï’ÿòè ââåäåíü ÊL447 ó äîç³ 100 ìã/êã ñïîñòåð³ãà-
ºòüñÿ ³ñòîòíå çíèæåííÿ êîíöåíòðàö³¿ ãåìîãëîá³íó â êðîâ³ 
(ðèñ. 1), ê³ëüêîñò³ åðèòðîöèò³â (ðèñ. 2), êîíöåíòðàö³¿ ãå-
ìîãëîá³íó â åðèòðîöèòàõ (ðèñ. 5). Ãåìàòîêðèò çì³íþºòüñÿ ó 
íàïðÿìêó çìåíøåííÿ, àëå ð³çíèöÿ íåâ³ðîã³äíà ÷åðåç øèðîê³ 
ìåæ³ êîëèâàíü äàíîãî ïîêàçíèêà (ðèñ. 3). Âì³ñò ãåìîãëîá³íó 
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Ðèñ.1. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà êîíöåíòðàö³þ ãåìîãëîá³íó êðîâ³.

Ðèñ.2. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà ê³ëüê³ñòü åðèòðîöèò³â.

Ðèñ.3. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà ãåìàòîêðèò.

Ðèñ.4. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà âì³ñò ãåìîãëîá³íó â åðèòðîöèòàõ (ÌÑÍ).

Ðèñ.5. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà êîíöåíòðàö³þ ãåìîãëîá³íó â åðèòðîöèòàõ (ÌÑÍÑ).

Ðèñ.6. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà ñåðåäí³é îá’ºì åðèòðîöèò³â (ÌÑV).

Ðèñ.7. Âïëèâ ÊL447 ó äîç³ 100 ìã/êã 

íà ê³ëüê³ñòü ðåòèêóëîöèò³â.

â åðèòðîöèòàõ (ÌÑÍ) â³ðîã³äíî íå çì³íþºòüñÿ (ðèñ. 4). Ñå-
ðåäí³é îá’ºì åðèòðîöèò³â ³ñòîòíî çá³ëüøóºòüñÿ (ðèñ. 6). Âè-
ùåâêàçàí³ çì³íè ìîæíà ïîÿñíèòè ãåìîë³çîì åðèòðîöèò³â íà 
ââåäåííÿ äîñë³äæóâàíî¿ ðå÷îâèíè, ùî îáóìîâëåíå âì³ñòîì 
â í³é ³îí³â çàë³çà ³ ì³ä³, à òàêîæ öèàí³äó. Â³äîìî, ùî òîêñè÷-
íèé âïëèâ ñïîëóê âêàçàíèõ ìåòàë³â ïîâ’ÿçàíèé ç ãåìîë³çîì 
åðèòðîöèò³â [6, 16, 21], à â íàøèõ ïîïåðåäí³õ äîñë³äæåííÿõ 
ïîêàçàíî, ùî ÊL447 âïëèâàº íà ìåòàáîë³çì çàë³çà ³ ì³ä³ 
â îðãàí³çì³ [12]. Äàíå ïðèïóùåííÿ ï³äòâåðäæóºòüñÿ ð³ç-
êèì çá³ëüøåííÿì ê³ëüêîñò³ ðåòèêóëîöèò³â â êðîâ³ (ðèñ. 7), 
ùî º êîìïåíñàòîðíîþ ðåàêö³ºþ îðãàí³çìó íà çìåíøåííÿ 
ê³ëüêîñò³ åðèòðîöèò³â. ßê â³äîìî, òàê³ êë³òèíè º ìîëîäèìè 
³ íåäîçð³ëèìè, âîíè ìàþòü á³ëüøèé îá’ºì â ïîð³âíÿíí³ ç 
åðèòðîöèòàìè [16], ³ çíèæåíó êîíöåíòðàö³þ ãåìîãëîá³íó, 
îñê³ëüêè ïðîöåñè ñèíòåçó äàíîãî á³ëêà ùå íå çàâåðøåí³. 

Ïðè ïîäàëüøîìó ââåäåíí³ ÊL447 ïðîòÿãîì äåñÿòè äí³â 
çáåð³ãàþòüñÿ çìåíøåíèìè êîíöåíòðàö³ÿ ãåìîãëîá³íó (ðèñ. 
1), ê³ëüê³ñòü åðèòðîöèò³â (ðèñ. 2), â³ðîã³äíî çìåíøóºòüñÿ 
íå ò³ëüêè êîíöåíòðàö³ÿ ãåìîãëîá³íó â åðèòðîöèòàõ (ðèñ. 5), 
à ³ éîãî âì³ñò (ðèñ. 4), ðåºñòðóºòüñÿ òåíäåíö³ÿ äî çìåíøåí-
íÿ ãåìàòîêðèòó (ð=0.07, ðèñ. 3). Ê³ëüê³ñòü ðåòèêóëîöèò³â 

çàëèøàºòüñÿ ³ñòîòíî çá³ëüøåíîþ â ïîð³âíÿíí³ ç ïîêàçíèêà-
ìè êîòðîëüíî¿ ãðóïè (ðèñ. 7), àëå äåùî íèæ÷à, â ïîð³âíÿíí³ 
ç 5 ââåäåííÿìè äîñë³äæóâàíî¿ ðå÷îâèíè ³ ñï³âïàäàº ç ìåí-
øèìè ïîêàçíèêàìè ñåðåäíüîãî îá’ºìó åðèòðîöèò³â (ðèñ. 
6). ÌÑV çàëèøàºòüñÿ çá³ëüøåíèì â ïîð³âíÿíí³ ç êîíòðîëü-
íîþ ãðóïîþ, àëå ÷åðåç øèðîê³ ìåæ³ êîëèâàíü äàíîãî ïîêàç-
íèêà ð³çíèöÿ íåâ³ðîã³äíà (ð=0,08).

Ââåäåííÿ ÊL447 ïðîòÿãîì 15 äí³â ïðèçâîäèòü äî ïî-
ñòóïîâîãî â³äíîâëåííÿ ãåìîãëîá³íó (ðèñ. 1), ê³ëüêîñò³ åðè-
òðîöèò³â (ðèñ. 2), ãåìàòîêðèòó (ðèñ. 3), ÌÑÍ (ðèñ. 4). Ö³ 
ïîêàçíèêè çàëèøàþòüñÿ ìåíøèìè êîíòðîëüíèõ çíà÷åíü, àëå 
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Òàáëèöÿ 2 

Âïëèâ ÊL447 â äîç³ 100 ìã/êã íà ê³ëüê³ñòü ëåéêîöèò³â ³ ïîêàçíèêè ëåéêîãðàìè ùóð³â (Ì±m)
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Ïðèì³òêà: ** p<0.01 ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ.
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÷åðåç øèðîê³ ìåæ³ êîëèâàíü (âíàñë³äîê â³äíîâëåííÿ) ³ñòîòíà 
ð³çíèöÿ íå ðåºñòðóºòüñÿ. Çàëèøàþòüñÿ â³ðîã³äíî çìåíøå-
íîþ êîíöåíòðàö³ÿ ãåìîãëîá³íó â åðèòðîöèòàõ (ðèñ. 5) ³ çá³ëü-
øåíîþ ê³ëüê³ñòü ðåòèêóëîöèò³â (ðèñ. 7). 

ÊL447 ï³ñëÿ 15 ââåäåíü ó äîç³ 100 ìã/êã ïðèçâîäèòü äî 
çá³ëüøåííÿ ê³ëüêîñò³ åîçèíîô³ë³â â êðîâ³ (òàáë. 2), ³íø³ ïî-
êàçíèêè ëåéêîöèòàðíîãî ðÿäó, à ñàìå, çàãàëüíà ê³ëüê³ñòü 
ëåéêîöèò³â ³ ëåéêîöèòàðíèé ñêëàä íå çì³íþþòüñÿ ï³ñëÿ 5, 10 ³ 
15 ââåäåíü äîñë³äæóâàíî¿ ðå÷îâèíè ó âêàçàí³é äîç³ (òàáë. 2).

Òàêèì ÷èíîì, ãåìàòîòîêñè÷íèé âïëèâ ÊL447 ó äîç³ 100 
ìã/êã, ÿêà ïåðåâèùóº çà âì³ñòîì çàë³çà òåðàïåâòè÷íó äîçó 
ó 4 ðàçè, à ì³ä³ – ìàéæå ó 200 ðàç³â, ïîâ’ÿçàíà ç ³ñòîòíèì 
çìåíøåííÿì êîíöåíòðàö³¿ ãåìîãëîá³íó, ê³ëüêîñò³ åðèòðî-
öèò³â, êîíöåíòðàö³¿ ãåìîãëîá³íó â åðèòðîöèòàõ, ê³ëüê³ñòü 

ðåòèêóëîöèò³â ³ ñåðåäí³é îá’ºì åðèòðîöèò³â ³ñòîòíî çá³ëü-
øóþòüñÿ. Òàê³ çì³íè ñâ³ä÷àòü ïðî ãåìîë³ç åðèòðîöèò³â ï³ä 
âïëèâîì äàíî¿ ðå÷îâèíè, ùî, éìîâ³ðíî, îáóìîâëåíî ³îíàìè 
çàë³çà ³ ì³ä³, ÿê³ âõîäÿòü äî ñêëàäó äàíî¿ ñïîëóêè. Âèùåâêà-
çàí³ ïîêàçíèêè åðèòðîöèò³â êðîâ³ ìàþòü òåíäåíö³þ äî â³ä-
íîâëåííÿ íà ôîí³ ââåäåííÿ  ÊL447 ïðîòÿãîì 3-õ òèæí³â, ùî 
ñâ³ä÷èòü ïðî çäàòí³ñòü îðãàí³çìó êîìïåíñóâàòè âïëèâ äàíî¿ 
ðå÷îâèíè. ÊL447 ïðèçâîäèòü äî çá³ëüøåííÿ ê³ëüêîñò³ åîçè-
íîô³ë³â â êðîâ³ ï³ñëÿ 3-õ òèæí³â ââåäåííÿ äàíî¿ ñïîëóêè, ³íø³ 
ïîêàçíèêè ëåéêîöèò³â (çàãàëüíà ê³ëüê³ñòü ³ ëåéêîöèòàðíèé 
ñêëàä) íå çì³íþþòüñÿ. Íåîáõ³äíî çàçíà÷èòè, ùî êîìïëåêñí³ 
ñïîëóêè ìåòàë³â º ìåíø òîêñè÷íèìè (ïîêàçàíî â íàøèõ ïî-
ïåðåäí³õ äîñë³äæåííÿõ [1, 2]), â ïîð³âíÿíí³ ç ¿õ ñîëÿìè, ùî 
íàäàº ïåðåâàãó ¿õ âèêîðèñòàííÿ â ìåäèöèí³.
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ÓÄÊ 576.31+616.11+616.112 
ÄÈÍÀÌ²ÊÀ ÃÅÌÀÒÎÒÎÊÑÈ×ÍÎÃÎ ÂÏËÈÂÓ Ð²ÇÍÎÌÅÒÀË²×ÍÎÃÎ Cu/Fe ÊÎÌÏËÅÊÑÓ [Cu(dmen)

2
][Fe(CN)

5
(NO)]

Áºë³íñüêà ².Â., Ðèáàëü÷åíêî Ò.Â., Êîêîçåé Â.Ì., Âðåù Î.Â., Ðèáàëü÷åíêî Â.Ê.
Ðåçþìå. Ð³çíîìåòàë³÷íèé êîìïëåêñ [Cu(dmen)

2
][Fe(CN)

5
(NO)] (êîä ÊL447) ì³ñòèòü ³îíè ì³ä³ (²²) ³ çàë³çà (²²). 

Ãåìàòîòîêñè÷í³ñòü ÊL447 ó äîç³ 100 ìã/êã, ÿêà ïåðåâèùóº çà âì³ñòîì çàë³çà òåðàïåâòè÷íó äîçó ó 4 ðàçè, à ì³ä³ – ìàéæå ó 200 
ðàç³â, ïðîòÿãîì 3-õ òèæí³â ââåäåííÿ ïîâ’ÿçàíà ç ³ñòîòíèì çìåíøåííÿì êîíöåíòðàö³¿ ãåìîãëîá³íó, ê³ëüêîñò³ åðèòðîöèò³â, 
êîíöåíòðàö³¿ ãåìîãëîá³íó â åðèòðîöèòàõ, ê³ëüê³ñòü ðåòèêóëîöèò³â ³ ñåðåäí³é îá’ºì åðèòðîöèò³â çì³íþºòüñÿ â ïðîòèëåæíîìó 
íàïðÿìêó - ³ñòîòíî çá³ëüøóþòüñÿ. Òàê³ çì³íè ñâ³ä÷àòü ïðî ãåìîë³ç åðèòðîöèò³â ï³ä âïëèâîì äàíî¿ ðå÷îâèíè, ùî, éìîâ³ðíî, 
îáóìîâëåíî ³îíàìè çàë³çà ³ ì³ä³, ÿê³ âõîäÿòü äî ¿¿ ñêëàäó. Âèùåâêàçàí³ ïîêàçíèêè åðèòðîöèò³â êðîâ³ ìàþòü òåíäåíö³þ äî 
â³äíîâëåííÿ íà ôîí³ ââåäåííÿ ÊL447 ïðîòÿãîì 3-õ òèæí³â, ùî ñâ³ä÷èòü ïðî çäàòí³ñòü îðãàí³çìó êîìïåíñóâàòè âïëèâ äàíî¿ 
ñïîëóêè. ÊL447 ïðèçâîäèòü äî çá³ëüøåííÿ ê³ëüêîñò³ åîçèíîô³ë³â â êðîâ³ ï³ñëÿ 3-õ òèæí³â ââåäåííÿ äàíî¿ ñïîëóêè, ³íø³ 
ïîêàçíèêè ëåéêîöèò³â (çàãàëüíà ê³ëüê³ñòü ³ ëåéêîöèòàðíèé ñêëàä) íå çì³íþþòüñÿ.

Êëþ÷îâ³ ñëîâà: ð³çíîìåòàë³÷íèé Ñu/Fe êîìïëåêñ, ãåìàòîòîêñè÷í³ñòü, åðèòðîöèòè, ëåéêîöèòè.
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ÄÈÍÀÌÈÊÀ ÃÅÌÀÒÎÒÎÊÑÈ×ÍÎÃÎ ÂÎÇÄÅÉÑÒÂÈß  ÐÀÇÍÎÌÅÒÀËËÈ×ÅÑÊÎÃÎ Cu/Fe ÊÎÌÏËÅÊÑÀ [Cu(dmen)

2
]

[Fe(CN)
5
(NO)]

Áåëèíñêàÿ È.Â., Ðûáàëü÷åíêî Ò.Â., Êîêîçåé Â.Í., Âðåù Î.Â.,  Ðûáàëü÷åíêî Â.Ê.
Ðåçþìå. Ðàçíîìåòàëëè÷åñêèé êîìïëåêñ [Cu(dmen)

2
][Fe(CN)

5
(NO)] (dmen= N,N’äèìåòèëýòèëåíäèàìèí, êîä ÊL447) 

ñîäåðæèò èîíû ìåäè (²²) è æåëåçà (²²). Ãåìàòîòîêñè÷íîñòü ÊL447 â äîçå 100 ìã/êã, êîòîðàÿ ïðåâûøàåò ïî ñîäåðæàíèþ 
æåëåçà òåðàïåâòè÷åñêóþ äîçó â 4 ðàçà, à ìåäè – â 200 ðàç, íà ïðîòÿæåíèè 3-õ íåäåëü ââåäåíèÿ ïðîÿâëÿåòñÿ ñóùåñòâåííûì 
ñíèæåíèåì êîíöåíòðàöèè ãåìîãëîáèíà â êðîâè, êîëè÷åñòâà ýðèòðîöèòîâ, êîíöåíòðàöèè ãåìîãëîáèíà â ýðèòðîöèòàõ, êî-
ëè÷åñòâî ðåòèêóëîöèòîâ è ñðåäíèé îáúåì ýðèòðîöèòîâ çíà÷èòåëüíî óâåëè÷èâàþòñÿ. Òàêèå èçìåíåíèÿ ñâèäåòåëüñòâóþ î 
ãåìîëèçå ýðèòðîöèòîâ ïîä âîçäåéñòâèåì äàííîãî ñîåäèíåíèÿ, ÷òî, âåðîÿòíî, îáóñëîâëåíî èîíàìè æåëåçà è ìåäè, êî-
òîðûå âõîäÿò â åãî ñîñòàâ. Óêàçàííûå ïîêàçàòåëè ýðèòðîöèòîâ êðîâè èìåþò òåíäåíöèþ ê âîññòàíîâëåíèþ íà ôîíå ââå-
äåíèÿ ÊL447 íà ïðîòÿæåíèè 3-õ íåäåëü, ÷òî ñâèäåòåëüñòâóåò î ñïîñîáíîñòè îðãàíèçìà êîìïåíñèðîâàòü âëèÿíèå äàííîãî 
ñîåäèíåíèÿ. ÊL447 ïðèâîäèò ê óâåëè÷åíèþ êîëè÷åñòâà ýîçèíîôèëîâ â êðîâè ïîñëå 3-õ íåäåëü ââåäåíèÿ, äðóãèå ïîêàçà-
òåëè ëåéêîöèòîâ (îáùåå êîëè÷åñòâî è ëåéêîöèòàðíûé ñîñòàâ) íå èçìåíÿþòñÿ. 

Êëþ÷åâûå ñëîâà: ðàçíîìåòàëëè÷åñêèé Ñu/Fe êîìïëåêñ, ãåìàòîòîêñè÷íîñòü, ýðèòðîöèòû, ëåéêîöèòû.
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DYNAMICS OF HEMATOTOXICITY OF MIXED-METAL Cu/Fe COMPLEX [Cu(dmen)

2
][Fe(CN)

5
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I.V. Byelinska, T.V. Rybalchenko, V.M. Kokozay, O.V. Vreshch, V.K. Rybalchenko
Summary. The mixed-metal Cu/Fe complex [Cu(dmen)

2
][Fe(CN)

5
(NO)] (dmen= N,N’dimetiletilendiamin, code KL447) con-

tains copper (II) and iron (II). There were investigated hematotoxicity of KL447 in dose 100 mg/kg, which exceeds the iron content 
of the therapeutic dose is 4 times, and copper - to 200-fold over 3 weeks of the introduction shows a significant decrease in the 
concentration of hemoglobin in the blood, red blood cell count, hemoglobin in red blood cells, the number of reticulocytes and 
the mean volume of red blood cells significantly increased. Such changes suggest hemolysis of red blood cells under the influ-
ence of this compound, which is probably due to ions of iron and copper, which are part of it. These indicators are red blood cells 
tend to recover during the introduction of KL447 for 3 weeks, indicating that the body’s ability to compensate for the effect of this 
compound. KL447 leads to an increase in the number of eosinophils in the blood after 3 weeks administration, other parameters 
of leukocytes (total and leukocyte composition) do not change.

Key words: mixed-metal Ñu/Fe complex, hematotoxicity, red blood cells, leukocytes.
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