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Ðîáîòà º ôðàãìåíòîì ÍÄÐ êàôåäðè íîðìàëüíî¿ 
ô³ç³îëîã³¿ Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî óí³-
âåðñèòåòó «Äîñë³äæåííÿ ìåõàí³çì³â ìåòàáîë³çìó çà-
ë³çà â óìîâàõ ñòèìóëÿö³¿ ³ ïðèãí³÷åííÿ åðèòðîïîåçó» 
(2012-2017, ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0107U005121).

Âñòóï. Ç óñ³õ àíåì³é íàéïîøèðåí³øîþ º çàë³çî-
äåô³öèòíà àíåì³ÿ (ÇÄÀ), ÿêà ñòàíîâèòü ïðèáëèçíî 
80% âñ³õ àíåì³é. Çà äàíèìè Âñåñâ³òíüî¿ îðãàí³çàö³¿ 
îõîðîíè çäîðîâ’ÿ, ÇÄÀ º íàéïîøèðåí³øîþ ñåðåä 
âàã³òíèõ æ³íîê – áëèçüêî 90% òà ó ä³òåé â³êîì äî 16 
ðîê³â, áëèçüêî 70% [1,2]. Îäí³ºþ ç ïðè÷èí ðîçâèòêó 
ÇÄÀ º ïîðóøåííÿ ìåòàáîë³çìó çàë³çà [2]. Ãîìåîñòàç 
çàë³çà â îðãàí³çì³ ï³äòðèìóºòüñÿ çà ðàõóíîê ðåóòè-
ë³çàö³¿ åðèòðîöèò³â òà ó ðåçóëüòàò³ ðåãóëÿö³¿ âñìîê-
òóâàííÿ â êèøå÷íèêó. Êèøêîâå âñìîêòóâàííÿ çàë³çà 
º ñóâîðî ðåãóëüîâàíèì ïðîöåñîì, ùî ñêëàäàºòü-
ñÿ ç äåê³ëüêîõ åòàï³â ç ó÷àñòþ â³äíîâëåííÿ çàë³çà 
ç äåïî, ïîãëèíàííÿ çàë³çà ÷åðåç àï³êàëüíó ìåìáðàíó 
åíòåðîöèò³â äâàíàäöÿòèïàëî¿ êèøêè, âíóòð³øíüî-
êë³òèííîãî çáåð³ãàííÿ, ³ ïåðåì³ùåííÿ çàë³çà ÷åðåç 
áàçîëàòåðàëüíó ìåìáðàíó [3]. Êëþ÷îâó ðîëü â ö³é 
ñèñòåì³ ãðàº ãåïñèäèí – ãîðìîí, ùî ðåãóëþº íàä-
õîäæåííÿ çàë³çà â îðãàí³çì [9]. Â ïðèðîäíèõ óìîâàõ 
÷èííèêîì, ùî âïëèâàº íà âèðîáëåííÿ ãåïñèäèíà, 
º êðîâîòå÷à ³ ãåìîë³òè÷íà àíåì³ÿ, ïðè ÿêèõ íåîá-
õ³äíî ïîñèëåííÿ âñìîêòóâàííÿ çàë³çà â êèøå÷íèêó 
³ âèâ³ëüíåííÿ éîãî ç äåïî. Ó öüîìó ñòàí³ çì³íè åêñ-
ïðåñ³¿ ãåïñèäèíà ìàþòü êîìïåíñàòîðíèé õàðàêòåð 
³ ñïîñòåð³ãàºòüñÿ ïðèãí³÷åííÿ ñèíòåçó ãåïñèäèíà 
â ïå÷³íö³ ïðè àíåì³¿ ³ ã³ïîêñ³¿, ñïðè÷èíåíî¿ in vivo òà 
in vitro, ñàìå ã³ïîêñ³ÿ º áåçïîñåðåäíüîþ ïðè÷èíîþ 
öüîãî ÿâèùà [6]. Ïîäàëüø³ äîñë³äæåííÿ ïîêàçàëè, 
ùî õðîí³÷íà ã³ïîêñ³ÿ ïðîòÿãîì 30 äí³â âèêëèêàº ó 
ùóð³â ïîñëàáëåííÿ åêñïðåñ³¿ ãåïñèäèíà [5]. Ïðîòå 
íàäàë³ âèÿâèëîñÿ, ùî äëÿ çìåíøåííÿ âèðîáëåí-
íÿ ãåïñèäèíà íåäîñòàòíüî ñàìèõ ïî ñîá³ àíåì³¿ ³ 
òêàíèííî¿ ã³ïîêñ³¿ [7]. Åôåêò ã³ïîêñ³¿ çì³íþâàâñÿ ³í-
ã³á³òîðàìè åðèòðîïîåçó. Òàêèì ÷èíîì, ðåãóëÿö³ÿ 
âèðîáëåííÿ ãåïñèäèíà âèÿâèëàñÿ ïîâ’ÿçàíîþ ç ïî-
ñèëåííÿì åðèòðîïîåçó. Îäí³ºþ ç îñíîâíèõ ôóíêö³é 
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åðèòðîïîåòèíó (ÅÏÎ) º ñòèìóëþâàííÿ ïðîë³ôåðàö³¿, 
äèôåðåíö³þâàííÿ òà âèæèâàííÿ åðèòðî¿äíèõ êë³-
òèí-ïîïåðåäíèê³â, â ðåçóëüòàò³ ÷îãî â³äáóâàºòüñÿ 
çá³ëüøåííÿ ñèíòåçó ÷åðâîíèõ êðîâ’ÿíèõ êë³òèí [4]. 
Â³äîìî, ùî ðåêîìá³íàíòíèé ëþäñüêèé åðèòðîïîå-
òèí øèðîêî âèêîðèñòîâóºòüñÿ â êë³í³÷í³é òåðàï³¿ ³ ðå-
ãóëÿðíå éîãî ââåäåííÿ ï³äâèùóº êèøêîâó àáñîðáö³þ 
çàë³çà [8], íà òåïåð³øí³é ÷àñ, ñóäÿ÷è ç îïðàöüîâàíî¿ 
ë³òåðàòóðè, ìåõàí³çìè, çà äîïîìîãîþ ÿêèõ ãåïñèäèí 
ðîáèòü ñâ³é âïëèâ íà êèøêîâó àáñîðáö³þ çàë³çà çà-
ëèøàþòüñÿ íå âèçíà÷åíèìè.

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè äèíàì³êó çì³í 
ïîêàçíèê³â òðàíñïîðòó òà íàñè÷åííÿ çàë³çà êðîâ³ 
ó ùóð³â ïðè ââåäåíí³ ñèðîâàòêè êðîâ³ òâàðèí ï³ñëÿ 
ñòèìóëÿö³¿ åðèòðîïîåçó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëîñü íà 72 á³ëèõ ëàáîðàòîðíèõ ùóðàõ-
ñàìöÿõ âàãîþ 200-250 ã. Òâàðèíè áóëè ðîçä³ëåí³ íà 
4 ãðóïè: 1 ãðóïà – ³íòàêòí³ ùóðè (²); 2 ãðóïà – ùó-
ðè-äîíîðè ñèðîâàòêè êðîâ³ (Ä), ÿêèì îäíîðàçîâî 
ââåäåíî 0,4 ìë ðîç÷èíó Epobiocrin ç ðîçðàõóí-
êó 150ÌÎ/êã ï³äøê³ðíî; 3 ãðóïà – ùóðè-ðåöèï³-
ºíòè ñèðîâàòêè êðîâ³ (Ð), ÿêèì ââåäåíî 2 ìë ñè-
ðîâàòêè êðîâ³ òâàðèí 2-¿ ãðóïè åêñïåðèìåíòó 
âíóòð³øíüîì’ÿçîâî; 4 ãðóïà – êîíòðîëüíà (Ê), 
òâàðèíàì ÿêî¿ ââåäåíî 0,4 ìë ô³ç³îëîã³÷íîãî ðîç-
÷èíó. Ùóðè âèâîäèëèñü ç åêñïåðèìåíòó íà 1-øó, 
3-òþ, 5-òó äîáó â óñ³õ ï³ääîñë³äíèõ ãðóïàõ. Ïðè 
ðîáîò³ ç òâàðèíàìè êåðóâàëèñü «ªâðîïåéñüêîþ 
êîíâåíö³ºþ ïðî çàõèñò òâàðèí, ùî âèêîðèñòîâó-
þòüñÿ â åêñïåðèìåíòàõ òà ³íøèõ íàóêîâèõ ö³ëÿõ» 
(Ñòðàñáóðã 18.03.1986 ð.), «Çàãàëüíèìè åòè÷íèìè 
ïðèíöèïàìè åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëå-
íèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè 
(Êè¿â 2001 ð.). Ó òâàðèí âñ³õ ï³ääîñë³äíèõ ãðóï âè-
â÷àëè íàñòóïí³ ïîêàçíèêè: ê³ëüê³ñòü ðåòèêóëîöèò³â 
(%) ñòàíäàðòíèé íàá³ð ÐåòèêóëîÔàðá «Ôèëèñèò» 
(Óêðà¿íà), ê³ëüê³ñòü åðèòðîöèò³â (õ1012/ë), ãåìî-
ãëîá³íó (ã/ë), ãåìàòîêðèò (%) âèçíà÷àëè çà äîïî-
ìîãîþ ãåìàòîëîã³÷íîãî àíàë³çàòîðó MYTHIC 18 
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(Ôðàíö³ÿ), ñèðîâàòêîâå çàë³çî (ìêìîëü/ë) âèçíà-
÷àëîñü ç âèêîðèñòàííÿì íàáîðó «Çàë³çî» Prestige 
24i «CORMEY» (Ïîëüùà), çàãàëüíó çàë³çîçâ’ÿçóþ÷ó 
çäàòí³ñòü ñèðîâàòêè êðîâ³ (ìêìîëü/ë) (ÇÇÇÇ), 
íåíàñè÷åíó çàë³çîçâ’ÿçóþ÷ó çäàòí³ñòü ñèðîâàò-
êè êðîâ³ (ìêìîëü/ë) (ÍÇÇÇ), â³äñîòîê íàñè÷åííÿ 
òðàíñôåðèíó (%) âèçíà÷àëè çà äîïîìîãîþ íà-
áîðó «Çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü» Prestige 24i 
«CORMEY» (Ïîëüùà) íà àâòîìàòè÷íîìó á³îõ³ì³÷íî-
ìó àíàë³çàòîð³ PRESTIGE 24i (ßïîí³ÿ) íà áàç³ êë³í³÷-
íî¿ ä³àãíîñòè÷íî¿ ëàáîðàòîð³¿ ÍÍÌÖ «Óí³âåðñèòåò-
ñüêà êë³í³êà» Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî 
óí³âåðñèòåòó.

Ñòàòèñòè÷íå îïðàöþâàííÿ îòðèìàíèõ ðåçóëüòà-
ò³â ïðîâîäèëîñü ç âèêîðèñòàííÿì ìåòîä³â âàð³àö³é-
íî¿ ñòàòèñòèêè ³ îö³íêîþ â³ðîã³äíîñò³ â³äì³ííîñòåé 
çà êðèòåð³ºì Ñòüþäåíòà-Ô³øåðà, òà âèêîðèñòàííÿì 
ïðîãðàìè STATISTICA® for Windows 6.1 (StatSoft Inc., 
ÑØÀ, ¹ ë³öåíç³¿ AXXR712D833214FAN5). Ðåçóëüòàòè 
ââàæàëè äîñòîâ³ðíèìè ïðè p < 0,05.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 
Ó ùóð³â ³íòàêòíî¿ ãðóïè ïîêàçíèêè ÿê³ äîñë³äæóþòü-
ñÿ, ñêëàäàëè: ðåòèêóëîöèòè 18,2 ± 0,7, åðèòðîöè-
òè 7,74 ± 0,4, ãåìîãëîá³í 156,1 ± 8,7, ãåìàòîêðèò 
43,2 ± 0,8, ñèðîâàòêîâå çàë³çî 32,4 ± 0,9, çàãàëüíà 
çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü ñèðîâàòêè êðîâ³ 47,6 ± 1, 
íåíàñè÷åíà çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü ñèðîâàòêè 
êðîâ³ 15,2 ± 0,8, íàñè÷åííÿ òðàíñôåðèíó 68,8 ± 2,6. 

Íà 1-øó äîáó ï³ñëÿ ââåäåííÿ 0,4 ìë ô³ç³îëîã³÷íî-
ãî ðîç÷èíó ùóðàì ãðóïè Ê ê³ëüê³ñòü ðåòèêóëîöèò³â, 
åðèòðîöèò³â, ãåìîãëîá³íó, ãåìàòîêðèòó, ñèðîâàò-
êîâîãî çàë³çà, ÇÇÇÇ, ÍÇÇÇ òà â³äñîòîê íàñè÷åííÿ 
òðàíñôåðèíó äîñòîâ³ðíî íå â³äð³çíÿºòüñÿ â³ä ïî-
êàçíèê³â òâàðèí ³íòàêòíî¿ ãðóïè òà ãðóïè Ê íà 3-þ òà 
5-ó äîáè (òàáë. 1), òîìó íàäàë³ ïî òåêñòó ïîð³âíþ-
âàòèñü ì³æ ñîáîþ íå áóäóòü òà âæèâàòèìóòüñÿ ÿê ñè-
íîí³ìè.

Íà 1-øó äîáó â ãðóï³ Ä ï³ñëÿ ââåäåííÿ òâàðèíàì 
0,4 ìë ðåêîìá³íàíòíîãî åðèòðîïîåòèíó ê³ëüê³ñòü ðå-
òèêóëîöèò³â çá³ëüøóºòüñÿ äî 25,4 ± 0,9 â ïîð³âíÿíí³ 
ç ³íòàêòíîþ ãðóïîþ (18,2 ± 0,7). Åðèòðîöèòè, ãåìî-
ãëîá³í, ãåìàòîêðèò íà 1-øó äîáó â ãðóï³ Ä íå â³ä-

ð³çíÿþòüñÿ â³ä ³íòàêòíî¿ ãðóïè (òàáë. 1). Ïîêàçíèê 
ñèðîâàòêîâîãî çàë³çà çìåíøóºòüñÿ äî 25,3 ± 0,7, 
â³äíîñíî ãðóïè ², äå â³í ñòàíîâèòü 32,4 ± 0,9. Çàãàëü-
íà çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü ñèðîâàòêè êðîâ³ íå â³ä-
ð³çíÿºòüñÿ â³ä ïîêàçíèêà â ³íòàêòí³é ãðóï³ (òàáë. 1). 
Íåíàñè÷åíà çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü ñèðîâàòêè 
êðîâ³ çðîñòàº äî 22,9 ± 1,1 â³äíîñíî 15,2 ± 0,8 â ãðóï³ 
². Â³äñîòîê íàñè÷åííÿ òðàíñôåðèíó äîñòîâ³ðíî 
çìåíøóºòüñÿ äî 51,9 ± 2,6 ïî â³äíîøåííþ äî ãðóïè ², 
äå â³í ñòàíîâèòü 68,6 ± 2,6.

Íà 3-òþ äîáó ê³ëüê³ñòü ðåòèêóëîöèò³â òâàðèí 
ãðóïè Ä ïîì³òíî çðîñòàº äî 42,1 ± 0,8 â³äíîñíî 
18,2 ± 0,7 ³íòàêòíî¿ ãðóïè, òà ìàéæå âä³÷³ ïåðåâèùóº 
ïîàêçíèê ãðóïè Ä ïîïåðåäíüîãî òåðì³íó ñïîñòåðå-
æåííÿ. Âì³ñò åðèòðîöèò³â, ãåìîãëîá³íó òà ãåìàòî-
êðèòó íå â³äð³çíÿþòüñÿ â³ä ïîêàçíèê³â 1-¿ äîáè ãðóïè 
Ä òà ãðóïè ² (òàáë. 1). Ï³äâèùóºòüñÿ ê³ëüê³ñòü çàãàëü-
íîãî çàë³çà äî 41,3 ± 0,8 â³äíîñíî 1-¿ äîáè ãðóïè Ä 
25,3 ± 0,7 òà ³íòàêòíî¿ ãðóïè 32,4 ± 0,9. ÇÇÇÇ çðîñ-
òàº äî 85,7 ± 1,2 â ïîð³âíÿíí³ ç ïîïåðåäíüîþ äîáîþ 
ãðóïè Ä 48,2 ± 1,3 òà ãðóïîþ ² 47,6 ± 1. ÍÇÇÇ ïîì³òíî 
çðîñòàº (38,4 ± 0,8) ïî â³äíîøåííþ äî 1-¿ äîáè ãðóïè 
Ä (22,9 ± 1,1) òà ãðóïè ² (15,2 ± 0,8). Â³äñîòîê íàñè-
÷åííÿ òðàíñôåðèíó (54,3 ± 2,4) ìåíøèé â³ä ïîêàçíè-
êà â ãðóï³ ² (68,6 ± 2,6), àëå â ïîð³âíÿíí³ ç 1-þ äîáîþ 
ãðóïè Ä íå ìàº äîñòîâ³ðíî¿ ð³çíèö³ (51,9 ± 2,6).

Íà 5-òó äîáó ê³ëüê³ñòü ðåòèêóëîöèò³â â ãðóï³ 
Ä çìåíøóºòüñÿ äî 32,3 ± 0,7 ïî â³äíîøåííþ äî 
3-¿ äîáè ãðóïè Ä, äå âîíà çàëèøàºòüñÿ 42,1 ± 0,8, 
àëå çàëèøàºòüñÿ äîñòîâ³ðíî âèùîþ â³äíîñíî ãðóïè ² 
(18,2 ± 0,7). Ê³ëüê³ñòü åðèòðîöèò³â, ãåìîãëîá³íó òà ãå-
ìàòîêðèòó íå â³äð³çíÿþòüñÿ â³ä ïîêàçíèê³â 3-¿ äîáè 
ãðóïè Ä òà ãðóïè ² (òàáë. 1). Ñèðîâàòêîâå çàë³çî 
ñòàíîâèòü 48,3 ± 0,8, ùî ìåíøå â³äíîñíî 3-î¿ äîáè 
ãðóïè Ä. ÇÇÇÇ (67,1 ± 1,4), ùî ìåíøå â ïîð³âíÿíí³ 
ç 3-þ äîáîþ ãðóïè Ä (85,7 ± 1,2), àëå á³ëüøå çà ïî-
êàçíèê ÇÇÇÇ â ãðóï³ ² (47,6 ± 1). ÍÇÇÇ çìåíøóºòü-
ñÿ äî 26,9 ± 0,6 â ïîð³âíÿíí³ ç 3-îþ äîáîþ ãðóïè Ä 
(38,4 ± 0,8) òà ï³äâèùóºòüñÿ â³äíîñíî ïîêàçíèêà 
â ãðóï³ ² (15,2 ± 0,8).Ï³äâèùóºòüñÿ íàñè÷åííÿ òðàíñ-
ôåðèíó äî 59,8 ± 2,2 â ïîð³âíÿíí³ ç ïîêàçíèêîì 

Òàáëèöÿ 1.

Ïîêàçíèêè ïåðèôåð³éíî¿ êðîâ³  
òà çàë³çîòðàíñïîðòíî¿ ôóíêö³¿ ñèðîâàòêè êðîâ³ ùóð³â (äîíîðè) (n = 10Ɣ, n = 6)

³íòàêòí³

êîíòðîëü äîíîðè åêñïåðèìåíò äîíîðè

1 äîáà 3 äîáà 5 äîáà 1 äîáà 3 äîáà 5 äîáà

ðåòèêóëîöèòè (%î) 18,2±0,7 18,1±0,8 17,6±0,6 18,3±0,7 25,4±0,9* 42,1±0,8*# 32,3±0,7*#
åðèòðîöèòè (õ1012/ë) 7,74±0,4 7,74±0,6 7,36±0,7 7,79±0,9 7,67±0,6 7,92±0,8 8,4±0,8

ãåìîãëîá³í (ã/ë) 156,1±8,7 155,3±8,8 157,5±8,4 152,4±8,8 157,2±9,1 156,2±7,9 157,3±8,1
ãåìàòîêðèò (%) 43,2±0,8 42,7±0,6 41,9±0,7 43,2±0,5 43,6±0,8 42,3±0,6 44,1±0,7

çàë³çî (ìêìîëü/ë) 32,4±0,9 33,8±0,8 35,3±0,7 31,7±0,8 25,3±0,7* 48,3±0,8*# 40,2±0,5*#
ÇÇÇÇ (ìêìîëü/ë) 47,6±1 49,5±0,5 46,7±1,1 48,3±0,6 48,2±1,3 85,7±1,2*# 67,1±1,4*#
ÍÇÇÇ (ìêìîëü/ë) 15,2±0,8 15,7±0,7 15,4±0,9 15,6±0,8 22,9±1,1* 38,4±0,8*# 26,9±0,6*#

íàñè÷åííÿ 
òðàíñôåðèíó (%)

68,6±2,6 68,2±2,3 65,5±2,1 65,6±2,7 51,9±2,6* 54,3±2,4* 59,8±2,2*#

Ïðèì³òêà: * – ðåçóëüòàò äîñòîâ³ðíèé ïðè ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ (ð d 0,05); # – ðåçóëüòàò äîñòîâ³ðíèé ïðè ïîð³âíÿíí³ ç ïîïåðåäí³ì 

òåðì³íîì ñïîñòåðåæåííÿ (ð d 0,05); Ɣ – äëÿ ³íòàêòíî¿ ãðóïè.
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íà 3-þ äîáó ãðóïè Ä (54,3 ± 2,4) òà ìåíøå çíà÷åííÿ 
ìàº â ïîð³âíÿíí³ ç ïîêàçíèêîì ãðóïè ² (68,6 ± 2,6).

Íà 1-ó äîáó ï³ñëÿ ââåäåííÿ ùóðàì ãðóïè Ð 2 ìë 
ñèðîâàòêè êðîâ³ òâàðèí ãðóïè Ä, äîñòîâ³ðíî¿ ð³çíè-
ö³ â ïîêàçíèêàõ ðåòèêóëîöèò³â, åðèòðîöèò³â, ãåìî-
ãëîá³íó, ãåìàòîêðèòó ïî â³äíîøåííþ äî ³íòàêòíî¿ 
ãðóïè íå â³äì³÷àºòüñÿ (òàáë. 2). Âì³ñò ñèðîâàòêîâî-
ãî çàë³çà äîñòîâ³ðíî çðîñòàº äî 47,2 ± 0,8, â³äíîñíî 
(32,4 ± 0,9) äëÿ ãðóïè ². ÇÇÇÇ (66,5 ± 0,8) òà ÍÇÇÇ 
(20,3 ± 0,6) ï³äâèùóþòüñÿ â ïîð³âíÿíí³ ç ³íòàêòíîþ 
ãðóïîþ (47,6 ± 1) òà (15,2 ± 0,8) â³äïîâ³äíî. Â³äñî-
òîê íàñè÷åííÿ òðàíñôåðèíó ñòàíîâèòü (72,2 ± 2,4), 
ùî äîñòîâ³ðíî á³ëüøå â³äíîñíî (68,6 ± 2,6) â ãðóï³ ².

Íà 3-òþ äîáó ê³ëüê³ñòü ðåòèêóëîöèò³â, åðèòðî-
öèò³â, ãåìîãëîá³íó, ãåìàòîêðèòó ïî â³äíîøåííþ äî 
³íòàêòíî¿ ãðóïè òà 1-¿ äîáè ãðóïè Ð íå â³äð³çíÿþòü-
ñÿ (òàáë. 2). Ê³ëüê³ñòü çàãàëüíîãî çàë³çà (86,3 ± 0,6) 
çðîñòàº â³äíîñíî 1-¿ äîáè ãðóïè Ð (47,2 ± 0,8) 
òà ³íòàêòíî¿ ãðóïè (32,4 ± 0,9). ÇÇÇÇ ñòàíîâèòü 
122,6 ± 1,2, ùî ïåðåâèùóº ïîêàçíèêè ïîïåðåäíüî¿ 
äîáè ãðóïè Ð (66,5 ± 0,8) òà ãðóïè ² (47,6 ± 1). Çá³ëü-
øóºòüñÿ ïîêàçíèê ÍÇÇÇ 38,3 ± 1,3 ïî â³äíîøåííþ äî 
1-¿ äîáè ãðóïè Ð 20,3 ± 0,6 òà ãðóïè ² 15,2 ± 0,8. Ïî-
êàçíèê íàñè÷åííÿ òðàíñôåðèíó 72,6 ± 2,2 âèùèé â³ä 
ïîêàçíèêà â ãðóï³ ² 68,6 ± 2,6 òà íå â³äð³çíÿºòüñÿ â³ä 
ïîêàçíèêà 1-¿ äîáè ãðóïè Ä 72,2 ± 2,4.

Íà 5-òó äîáó ê³ëüê³ñòü ðåòèêóëîöèò³â, åðèòðîöè-
ò³â, ãåìîãëîá³íó òà ãåìàòîêðèòó íå â³äð³çíÿþòüñÿ â³ä 
ïîêàçíèê³â 3-î¿ äîáè ãðóïè Ð òà ãðóïè ² (òàáë. 2). Ñè-
ðîâàòêîâå çàë³çî (58,1 ± 0,8) ìàº ìåíøå çíà÷åííÿ ïî 
â³äíîøåííþ äî 3-î¿ äîáè ãðóïè Ð (86,3 ± 0,6) òà á³ëü-
øå çíà÷åííÿ ïî â³äíîøåííþ äî ãðóïè ² (32,4 ± 0,9). 
Çìåíøóºòüñÿ ÇÇÇÇ äî 82,3 ± 0,7 ïî â³äíîøåííþ 
äî 3-î¿ äîáè ãðóïè Ð 122,6 ± 1,2, àëå ìàº á³ëüøå 
çíà÷åííÿ ïî â³äíîøåííþ äî ãðóïè ² 47,6 ± 1. ÍÇÇÇ 
(23,5 ± 0,7) äîñòîâ³ðíî çìåíøóºòüñÿ â³ä ïîêàçíèêà 
3-¿ äîáè ãðóïè Ð (38,3 ± 1,3) òà ï³äâèùóºòüñÿ â³äíîñ-
íî ïîêàçíèêà â ãðóï³ ² (15,2 ± 0,8). Äî 69,3 ± 2,1 çìåí-
øóºòüñÿ íàñè÷åííÿ òðàíñôåðèíó â³äíîñíî ïîêàçíè-
êà 3-î¿ äîáè ãðóïè Ð (72,6 ± 2,2) òà íå â³äð³çíÿºòüñÿ 
â³ä ïîêàçíèêà ãðóïè ² (68,6 ± 2,6).

Òàêèì ÷èíîì, ï³ñëÿ ââåäåííÿ òâàðèíàì 3-î¿ åêñ-
ïåðèìåíòàëüíî¿ ãðóïè ñèðîâàòêè êðîâ³, ÿêà íå ì³ñ-
òèëà åðèòðîïåòèíó (2-ãà åêñïåðèìåíòàëüíà ãðóïà) 
(ïåð³îä íàï³ââèâåäåííÿ åðèòðîïîåòèíó ñêëàäàº 
1,5-2 ãîäèíè [10]), ç 1-î¿ ïî 5-òó äîáè çì³í â ïîêàç-
íèêàõ: ê³ëüêîñò³ ðåòèêóëîöèò³â, åðèòðîöèò³â, ãåìî-
ãëîá³íó òà ãåìàòîêðèòó íå â³äì³÷àëîñü â ïîð³âíÿíí³ 
ç ³íòàêòíîþ ãðóïîþ. Âì³ñò ñèðîâàòêîâîãî çàë³çà, 
ÇÇÇÇ, ÍÇÇÇ òà â³äñîòîê íàñè÷åííÿ òðàíñôåðèíó 
çá³ëüøóâàëèñü ç 1-î¿ äîáè òà íà 3-òþ äîáó åêñïå-
ðèìåíòó ñÿãàëè ìàêñèìóìó. Íà 5-òó äîáó ïîêàçíèêè 
ïîñòóïîâî çìåíøóâàëèñü â³äíîñíî ïîïåðåäíüîãî 
òåðì³íó ñïîñòåðåæåííÿ.

Îòðèìàí³ íàìè äàí³ ÷àñòêîâî çá³ãàþòüñÿ ç äà-
íèìè îïðàöüîâàíî¿ ë³òåðàòóðè [9] òà ñâ³ä÷àòü ïðî 
äîñòîâ³ðíå çá³ëüøåííÿ íàñè÷åííÿ çàë³çîì òðàí-
ñïîðòíèõ á³ëê³â ï³ñëÿ ââåäåííÿ åðèòðîïîåòèíó ï³ä-
äîñë³äíèì ùóðàì. Òàêèé ðåçóëüòàò îáóìîâëåíèé 
ä³ºþ åðèòðîïîåòèíó íà ñèñòåìó ãåïñèäèí – ð³âåíü 
çàë³çà, çàáåçïå÷óþ÷è íåîáõ³äíîþ ê³ëüê³ñòþ çàë³çà 
äëÿ ïîòðåá ñòèìóëüîâàíîãî åðèòðîïîåçó [8].

Çíà÷í³ çì³íè â ð³âí³ çàë³çà ï³ñëÿ ñòèìóëÿö³¿ åðè-
òðîïîåçó íå º ðåçóëüòàòîì ïðÿìî¿ ä³¿ åðèòðîïîå-
òèíó. Äîïóñêàºòüñÿ íàÿâí³ñòü ùîíàéìåíøå îäíî-
ãî ïðîì³æíîãî ÷èííèêà îïîñåðåäêîâàíî¿ ä³¿ [8,9]. 
Íà ï³äñòàâ³ öèõ äàíèõ, íàìè áóëî ââåäåíî ³íòàêòíèì 
òâàðèíàì ñèðîâàòêó êðîâ³ ùóð³â îòðèìàíî¿ ï³ñëÿ 
ñòèìóëÿö³¿ åðèòðîïîåçó, ÿêà íå ì³ñòèëà åðèòðîïî-
åòèíó[10] òà ï³ñëÿ îáðîáêè äàíèõ, ùî âêàçóþòü íà 
äîñòîâ³ðíèé ïðèð³ñò ê³ëüêîñò³ ñèðîâàòêîâîãî çàë³çà 
òà çá³ëüøåíå íàñè÷åííÿ çàë³çîì òðàíñïîðòíèõ á³ë-
ê³â, äîö³ëüíî ïðèïóñòèòè íàÿâí³ñòü ôàêòîðó òîíêî¿ 
ãóìîðàëüíî¿ ðåãóëÿö³¿ îïîñåðåäêîâàíî¿ ä³¿, ÿêèé çà-
ïóñêàº êàñêàä çì³í â ñèñòåì³ ãåïñèäèí – ð³âåíü çà-
ë³çà òà ìåòàáîë³çì³ çàë³çà îðãàí³çìó â ö³ëîìó.

Âèñíîâêè
1. Ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó ó òâàðèí åêñ-

ïåðèìåíòàëüíî¿ ãðóïè ñïîñòåð³ãàºòüñÿ äîñòîâ³ðíå 
çá³ëüøåííÿ ê³ëüêîñò³ ðåòèêóëîöèò³â, ñèðîâàòêîâîãî 
çàë³çà, ÇÇÇÇ, ÍÇÇÇ òà â³äñîòîê íàñè÷åííÿ òðàñôå-
ðèíó.

Òàáëèöÿ 2.

Ïîêàçíèêè ïåðèôåð³éíî¿ êðîâ³ òà çàë³çîòðàíñïîðòíî¿ ôóíêö³¿ ñèðîâàòêè êðîâ³  
ó ùóð³â ãðóïè (Ð) ï³ñëÿ ââåäåííÿ ñèðîâàòêè êðîâ³ òâàðèí ãðóïè (Ä) (n = 10Ɣ, n = 6)

³íòàêòí³
êîíòðîëü ðåöèï³ºíòè åêñïåðèìåíò ðåöèï³ºíòè

1 äîáà 3 äîáà 5 äîáà 1 äîáà 3 äîáà 5 äîáà

ðåòèêóëîöèòè (%î) 18,2±0,7 17,3±0,8 18,5±0,7 18,6±0,7 18,3±0,6 17,4±0,8 18,1±0,9

åðèòðîöèòè (õ1012/ë) 7,74±0,4 7,11±0,4 7,12±0,5 7,44±0,7 7,56±0,7 7,33±0,6 7,26±0,8

ãåìîãëîá³í (ã/ë) 156,1±8,7 156,3±8,5 153,2±8,7 152,6±8,8 155,1±8,7 157,3±8,3 156,4±8,6

ãåìàòîêðèò (%) 43,2±0,8 43,6±0,8 41,7±0,9 42,8±0,8 43,8±0,9 42,6±0,7 43,6±0,7

çàë³çî (ìêìîëü/ë) 32,4±0,9 33,6±0,8 34,1±0,6 33,2±0,7 47,2±0,8* 86,3±0,6*# 58,1±0,8*#

ÇÇÇÇ (ìêìîëü/ë) 47,6±1 47,4±0,8 48,6±0,9 46,3±0,9 66,5±0,8* 122,6±1,2*# 82,3±0,7*#

ÍÇÇÇ (ìêìîëü/ë) 15,2±0,8 14,9±0,7 14,5±1,1 15,1±0,8 20,3±0,6* 38,3±1,3*# 23,5±0,7*#

íàñè÷åííÿ 
òðàíñôåðèíó (%)

68,6±2,6 64,8±2,6 68,1±2,1 68,7±2,4 72,2±2,4* 72,6±2,2* 69,3±2,1#

Ïðèì³òêà: * – ðåçóëüòàò äîñòîâ³ðíèé ïðè ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ (ð d 0,05); # – ðåçóëüòàò äîñòîâ³ðíèé ïðè ïîð³âíÿíí³ ç ïîïåðåäí³ì 

òåðì³íîì ñïîñòåðåæåííÿ (ð d 0,05); Ɣ – äëÿ ³íòàêòíî¿ ãðóïè.
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2. Ââåäåííÿ ³íòàêòíèì òâàðèíàì ñèðîâàòêè êðîâ³ 
ùóð³â 2-î¿ åêñïåðèìåíòàëüíî¿ ãðóïè ïðèçâîäèòü äî 
çá³ëüøåííÿ ïîêàçíèê³â ñèðîâàòêîâîãî çàë³çà, ÇÇÇÇ, 
ÍÇÇÇ òà íàñè÷åííÿ òðàñôåðèíó.

3. ×èííèê, ÿêèé ì³ñòèòüñÿ â ñèðîâàòö³ êðîâ³ ùóð³â 
îòðèìàíî¿ ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó, îïîñåðåä-
êîâàíî âïëèâàº íà ð³âåíü çàë³çà ³íòàêòíèõ òâàðèí òà 
íå º åðèòðîïîåòèíîì.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü 
Ïëàíóºòüñÿ äîñë³äèòè äèíàì³êó çì³í ïîêàçíèê³â 

ð³âíÿ çàë³çà êðîâ³ ï³ñëÿ ââåäåííÿ ³íòàêòíèì òâàðè-

íàì áåçá³ëêîâîãî åêñòðàêòó ñèðîâàòêè êðîâ³ ùóð³â 
îòðèìàíî¿ çà äîïîìîãîþ ìîäåëþâàííÿ ñòèìóëüîâà-
íîãî åðèòðîïîåçó. 

Ïîäÿêà
Àâòîðè âèñëîâëþþòü ïîäÿêó Ñâ³òëàí³ Âàñèë³âí³ 

Ãîðáà÷îâ³é òà êîëåêòèâó êë³í³÷íî¿ ä³àãíîñòè÷íî¿ ëà-
áîðàòîð³¿ ÍÍÌÖ «Óí³âåðñèòåòñüêà êë³í³êà» Çàïîð³çü-
êîãî äåðæàâíîãî ìåäè÷íîãî óí³âåðñèòåòó çà äîïî-
ìîãó â ïðîâåäåíí³ öüîãî åêñïåðèìåíòó.
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Ðåçþìå. Ìåòîþ ðîáîòè áóëî âèçíà÷åííÿ äèíàì³êè çì³í ïîêàçíèê³â òðàíñïîðòó òà íàñè÷åííÿ çàë³çà êðîâ³ 

ó ùóð³â ïðè ââåäåíí³ ñèðîâàòêè êðîâ³ òâàðèí ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó. Ï³ñëÿ ââåäåííÿ òâàðèíàì ñè-
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ïðîòÿãîì 5-òè ä³á çì³í â ïîêàçíèêàõ: ê³ëüêîñò³ ðåòèêóëîöèò³â, åðèòðîöèò³â, ãåìîãëîá³íó òà ãåìàòîêðèòó íå 
â³äì³÷àëîñü â ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ. Âì³ñò ñèðîâàòêîâîãî çàë³çà, ÇÇÇÇ, ÍÇÇÇ òà â³äñîòîê íàñè÷åííÿ 
òðàíñôåðèíó çá³ëüøóâàëèñü ç 1-î¿ äîáè òà íà 3-òþ äîáó åêñïåðèìåíòó ñÿãàëè ìàêñèìóìó. Íà 5-òó äîáó ïî-
êàçíèêè ïîñòóïîâî çìåíøóâàëèñü â³äíîñíî ïîïåðåäíüîãî òåðì³íó ñïîñòåðåæåííÿ, ùî âêàçóº íà íàÿâí³ñòü 
ôàêòîðó òîíêî¿ ãóìîðàëüíî¿ ðåãóëÿö³¿ îïîñåðåäêîâàíî¿ ä³¿, ÿêèé çàïóñêàº êàñêàä çì³í â ñèñòåì³ ãåïñèäèí – 
ð³âåíü çàë³çà òà ìåòàáîë³çì³ çàë³çà îðãàí³çìó â ö³ëîìó.

Êëþ÷îâ³ ñëîâà: åðèòðîïîåç, åðèòðîïîåòèí, êðîâ, çàë³çî, ùóðè.
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ÎÑÎÁÅÍÍÎÑÒÈ ÄÈÍÀÌÈÊÈ ÈÇÌÅÍÅÍÈÉ ÏÎÊÀÇÀÒÅËÅÉ ÒÐÀÍÑÏÎÐÒÀ È ÍÀÑÛÙÅÍÈß ÆÅ-

ËÅÇÀ ÊÐÎÂÈ Ó ÊÐÛÑ ÏÐÈ ÂÂÅÄÅÍÈÈ ÑÛÂÎÐÎÒÊÈ ÊÐÎÂÈ ÆÈÂÎÒÍÛÕ ÏÎÑËÅ ÑÒÈÌÓËßÖÈÈ 
ÝÐÈÒÐÎÏÎÝÇÀ

Áóðåãà È. Þ.
Ðåçþìå. Öåëüþ ðàáîòû áûëî îïðåäåëåíèå äèíàìèêè èçìåíåíèé ïîêàçàòåëåé òðàíñïîðòà è íàñûùåíèÿ 

æåëåçà êðîâè ó êðûñ ïðè ââåäåíèè ñûâîðîòêè êðîâè æèâîòíûõ ïîñëå ñòèìóëÿöèè ýðèòðîïîýçà. Ïîñëå 
ââåäåíèÿ æèâîòíûì ñûâîðîòêè êðîâè, êîòîðàÿ íå ñîäåðæàëà ýðèòðîïîýòèíà (ïåðèîä ïîëóâûâåäåíèÿ 
ýðèòðîïîýòèíà ñîñòàâëÿåò 1,5-2 ÷àñà), â òå÷åíèå 5-òè ñóòîê èçìåíåíèé â ïîêàçàòåëÿõ: êîëè÷åñòâà ðåòèêóëî-
öèòîâ, ýðèòðîöèòîâ, ãåìîãëîáèíà è ãåìàòîêðèòà íå îòìå÷àëîñü ïî ñðàâíåíèþ ñ èíòàêòíîé ãðóïïîé. Ñîäåð-
æàíèå ñûâîðîòî÷íîãî æåëåçà, ÎÆÑÑ, ÍÆÑÑ è ïðîöåíò íàñûùåíèÿ òðàíñôåððèíà óâåëè÷èâàëèñü ñ 1-õ ñóòîê 
è íà 3-å ñóòêè ýêñïåðèìåíòà äîñòèãàëè ìàêñèìóìà. Íà 5-å ñóòêè ïîêàçàòåëè ïîñòåïåííî óìåíüøàëèñü îòíî-
ñèòåëüíî ïðåäûäóùåãî ñðîêà íàáëþäåíèÿ, ÷òî óêàçûâàåò íà íàëè÷èå ôàêòîðà òîíêîé ãóìîðàëüíîé ðåãóëÿ-
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öèè îïîñðåäîâàííîãî äåéñòâèÿ, êîòîðûé çàïóñêàåò êàñêàä èçìåíåíèé â ñèñòåìå ãåïñèäèí – óðîâåíü æåëåçà 
è ìåòàáîëèçìå æåëåçà îðãàíèçìà â öåëîì.

Êëþ÷åâûå ñëîâà: ýðèòðîïîýç, ýðèòðîïîýòèí, êðîâü, æåëåçî, êðûñû.
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DYNAMICS FEATURES OF INDICATORS’ CHANGES OF BLOOD SERUM IRON’ TRANSPORT AND SATU-

RATION IN RATS AFTER INJECTION OF ANIMALS’ BLOOD SERUM AFTER STIMULATION OF ERYTHROPOI-
ESIS

Burega I. Yu.
Abstract. It is known, that recombinant erythropoietin are widely used in the clinical therapy and its regular in-

jection increased the intestinal absorption of iron. Nonetheless, the mechanisms, whereby the hepcidin influenced 
on the iron absorption in the intestine is unclear understood. The research was aimed to determine the dynamics of 
changes of transport and saturation iron indicators of rats’ blood in injection of animals’ blood serum after erythro-
poiesis’ stimulation. Studies were conducted on 72 white laboratory male rats with weighing 200 – 250 g. Animals 
were divided into 4 groups: the 1st group – intact rats (I); the 2nd – the rats-donors of blood serum (D), which were 
injected of 0,4 of Epobiocrin solution subcutaneously in calculation 150IU/kg; the 3rd group – the 3rd group – rats-
recipients of blood serum (R), after intramuscularly injection of 2 ml of animal blood serum from group D; the 4nd 
group – control (C), after injection of 0,4 ml of physiological solution. The animals were removed from the experi-
ment on the 1st, 3rd and 5th day in all observation groups. In all animals group were studied the following indicators: 
reticulocytes quantity (‰) using the standard kit RticuloFarb “Filisit” (Ukraine); erythrocytes quantity (x1012/L); he-
moglobin (g/L), hematocrit (%) were determined by using of haematology analyzer MYTHIC 18 (France), iron serum 
(�M /L), total iron binding capacity (�M /L) (TIBC), unsaturated iron binding capacity (�M /L) (UIBC), a percent of 
transferrin saturation (%) were determined in an automatic biochemical analyzer PRESTIGE 24i (Japan) in Clinical 
Diagnostic Laboratory of Scientifically – Educational Medical Center “University Clinic” Zaporozhye state medical 
university. 

After injection of animals of the blood serum, which was not contain the erythropoietin (the half-life of Epobiocrin 
is 1,5-2 hours), were not detected the changes in indicators of reticulocytes quantity, erythrocytes quantity, hemo-
globin and hematocrit during the five days. The content of the iron serum, TIBC, UIBC and percent of transferrin 
saturation were increased from the 1st day of experiment and peaked on the 3rd day of experiment. On the 5th day 
the present indicators were gradually decreased in comparison with previously term of observation. The change of 
iron level after eruthropoiesis’ stimulation was not the result of the direct action of eruthropoietin. It was admitted 
at the least of a single intermediate factor of mediated action. Based on these data, intact animals were injected by 
us of the rats’ blood serum, which was received after eruthropoiesis’ stimulation. After processing of the data, that 
showed the significant increment of iron serum quantity and increased iron saturation of the transport proteins, it 
was advisable to assume the presence of factor of a thin humoral regulation of indirect action that initiated the cas-
cade of changes in the system “hepcidin – iron level” and in iron’ metabolism in organism generally. 

Keywords: erythropoiesis, erythropoietin, blood, iron, rat.
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