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Ðîáîòà º ôðàãìåíòîì ÍÄÐ êàôåäðè íîðìàëü-
íî¿ ô³ç³îëîã³¿ Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî 
óí³âåðñèòåòó «Äîñë³äæåííÿ ìåõàí³çì³â ìåòàáîë³ç-
ìó çàë³çà â óìîâàõ ñòèìóëÿö³¿ ³ ïðèãí³÷åííÿ åðè-
òðîïîåçó», (2012-2017, ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
0107U005121).

Âñòóï. Â îðãàí³çì³ äîðîñëî¿ ëþäèíè ì³ñòèòüñÿ 
4 ã çàë³çà. 2,5 ã ç ö³º¿ ê³ëüêîñò³ çíàõîäÿòüñÿ â ãåìî-
ãëîá³í³, 1 ã – ó ãåïàòîöèòàõ ³ ìàêðîôàãàõ ïå÷³íêè ³ 
ñåëåç³íêè, ³íøà ÷àñòèíà – â ì³îãëîá³í³, öèòîõðîìàõ 
òà ³íøèõ ôåðîïðîòå¿íàõ [1]. Ç îãëÿäó íà òðèâàë³ñòü 
æèòòÿ åðèòðîöèò³â, ùîäíÿ ïîòð³áíî 20-25 ìã çàë³çà, 
ùîá çàïîâíèòè ¿õ âòðàòó. Â íîðìàëüíèõ óìîâàõ îð-
ãàí³çì îòðèìóº âåëèêó ÷àñòèíó çàë³çà øëÿõîì ðåó-
òèë³çàö³¿ ó ðåçóëüòàò³ ðîçïàäó çàë³çîâì³ñíèõ êë³òèí, 
ùî çàâåðøèëè ñâ³é æèòòºâèé öèêë [6]. Íà âñþ ñèñ-
òåìó ãîìåîñòàçó çàë³çà âïëèâàº ãåïñèäèí – ãîðìîí, 
ùî ðåãóëþº íàäõîäæåííÿ çàë³çà â îðãàí³çì [5]. Çà 
îñòàíí³ 10 ðîê³â áóëî â³äêðèòî âåëèêó ê³ëüê³ñòü ãîð-
ìîí³â ìàþ÷èõ ïðÿìó ä³þ, à òàê ñàìî, ãîðìîíè, íå 
ìàþ÷èõ áåçïîñåðåäíüîãî âïëèâó íà åêñïðåñ³þ ãåï-
ñèäèíà, àëå âïëèâàþòü íà íüîãî ÷åðåç åðèòðîïîåç, 
ùî âèêëèêàºòüñÿ ä³ºþ åðèòðîïîåòèíó [4]. Îäíèì 
ç òàêèõ ÷èííèê³â º åðèòðîôåðîí, ñïîëóêà á³êîâîãî 
ïîõîäæåííÿ, ùî áóëà â³äíåñåíà äî ãîðìîí³â, ÿêèé 
îïîñðåäêîâàíî âïëèâàº íà ïðèãí³÷åííÿ ãåïñèäè-
íà ïðè ïîñèëåíîìó åðèòðîïîåç³ [3]. Åðèòðîôåðîí 
ïðîäóêóºòüñÿ åðèòðîáëàñòàìè ó â³äïîâ³äü íà âïëèâ 
åðèòðîïîåòèíó, îäíàê íåîáõ³äíà ïîäàëüøà ðîáîòà 
ïî âèçíà÷åííþ ðåöåïòîðà(³â) ýðèòðîôåðîíà, à òàê 
ñàìî ³íøèõ åôåêòîð³â êîíòðîëþþ÷èõ åêñïðåñ³þ 
ãåïñèäèíà [2]. Ó ïîïåðåäí³õ íàøèõ äîñë³äæåííÿõ, 
ó ùóð³â, ÿê³ îòðèìàëè ñèðîâàòêó åðèòðîïîåòèí ñòè-
ìóëüîâàíèõ òâàðèí, â³äçíà÷àâñÿ ï³äâèùåíèé òðàí-
ñïîðò ³ íàñè÷åííÿ çàë³çîì, ùî ìîæíà ïîâ’ÿçàòè ç 
ïîÿâîþ â ñèðîâàòö³ ãóìîðàëüíîãî ôàêòîðó íåâè-
çíà÷åíî¿ õ³ì³÷íî¿ ñòðóêòóðè.

Àíàë³ç îïðàöüîâàíî¿ ë³òåðàòóðè âêàçóº íà âè-
â÷åííÿ ä³¿ ÷èííèê³â á³ëêîâîãî ïîõîäæåííÿ, ÿê³ îïî-
ñåðåäêîâàíî âïëèâàþòü íà åêñïðåñ³þ ãåïñèäèíà ³, 
ÿê íàñë³äîê, íà ðåãóëÿö³þ ìåòàáîë³çìó çàë³çà â îð-

ãàí³çì³ [2]. Ðîáîòîþ ïëàíóºòüñÿ äîñë³äèòè âïëèâ 
íåá³ëêîâèõ ñïîëóê áåçá³ëêîâîãî åêñòðàêòó ñèðî-
âàòêè êðîâ³ ùóð³â çà óìîâ ñòèìóëüîâàíîãî åðèòðî-
ïîåçó, ÿê ÷èííèêà, ùî îïîñåðåäêîâàíî âïëèâàº íà 
çì³íè ïîêàçíèê³â âì³ñòó çàë³çà â îðãàí³çì³.

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè îñîáëèâîñò³ 
äèíàì³êè ïîêàçíèê³â ð³âíÿ çàë³çà êðîâ³ ùóð³â ïðè 
ââåäåíí³ áåçá³ëêîâîãî åêñòðàêòó ñèðîâàòêè êðîâ³ 
ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëîñü íà 72 á³ëèõ ëàáîðàòîðíèõ ùóðàõ-ñàì-
öÿõ. Òâàðèíè áóëè ðîçä³ëåí³ íà 4 ãðóïè: 1 ãðóïà – ³í-
òàêòí³ ùóðè (²); 2 ãðóïà – ùóðè-äîíîðè ñèðîâàòêè 
êðîâ³ (Ä), ÿêèì ââåäåíî 0,4 ìë ðîç÷èíó Epobiocrin 
ç ðîçðàõóíêó 150ÌÎ/êã ï³äøê³ðíî; 3 ãðóïà – ùó-
ðè-ðåöèï³ºíòè ñèðîâàòêè êðîâ³ (Ð), ÿêèì ââåäåíî 
2ìë áåçá³ëêîâîãî åêñòðàêòó ñèðîâàòêè êðîâ³ òâà-
ðèí ãðóïè Ä âíóòð³øíüîì’ÿçîâî; 4 ãðóïà – êîíòð-
îëüíà (Ê), òâàðèíàì ÿêî¿ áóäå ââåäåíî 0,4 ìë ô³-
ç³îëîã³÷íîãî ðîç÷èíó. Ïðèãîòóâàííÿ áåçá³ëêîâîãî 
åêñòðàêòó çä³éñíþâàëè øëÿõîì äîäàâàííÿì 20% 
òðèõëîðîöòîâî¿ êèñëîòè äî ñèðîâàòêè êðîâ³ â ïðî-
ïîðö³¿ 1:1, ç ïîñë³äóþ÷èì öåíòðèôóãóâàííÿì (1500 
îáåðò³â, 10 õâèëèí) òà âèð³âíþâàííÿì PH äî 7,4 0,5 
ìîëÿðíèì ðîç÷èíîì á³êàðáîíàòó íàòð³þ. Ùóðè âè-
âîäèëèñü ç åêñïåðèìåíòó íà 1-øó, 3-òþ, 5-òó äîáó 
äëÿ ãðóï Ä, Ð, Ê. Ïðè ðîáîò³ ç òâàðèíàìè êåðóâàëèñü 
«ªâðîïåéñüêîþ êîíâåíö³ºþ ïðî çàõèñò òâàðèí, ùî 
âèêîðèñòîâóþòüñÿ â åêñïåðèìåíòàõ òà ³íøèõ íà-
óêîâèõ ö³ëÿõ» (Ñòðàñáóðã 18.03.1986ð.), «Çàãàëü-
íèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ» 
óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³î-
åòèêè (Êè¿â 2001ð.) Ó òâàðèí âñ³õ ï³ääîñë³äíèõ ãðóï 
âèâ÷àëè íàñòóïí³ ïîêàçíèêè: ê³ëüê³ñòü ðåòèêóëî-
öèò³â (%

î
) ñòàíäàðòíèé íàá³ð ÐåòèêóëîÔàðá «Ôè-

ëèñèò» (Óêðà¿íà), ê³ëüê³ñòü åðèòðîöèò³â (õ1012/ë), 
ãåìîãëîá³íó (ã/ë), ãåìàòîêðèò (%) âèçíà÷àëè çà äî-
ïîìîãîþ ãåìàòîëîã³÷íîãî àíàë³çàòîðó MYTHIC 18 
(Ôðàíö³ÿ), ñèðîâàòêîâå çàë³çî (ìêìîëü/ë) âèçíà-
÷àëîñü ç âèêîðèñòàííÿì íàáîðó «Çàë³çî» (Prestige 
24i «CORMEY», Ïîëüùà), çàãàëüíó çàë³çîçâ’ÿçóþ÷ó 
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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 âèêîðèñòàí-
íÿì ïðîãðàìè STATISTICA® for Windows 6.1 (StatSoft 
Inc., ÑØÀ, ¹ ë³öåíç³¿ AXXR712D833214FAN5). Ðå-
çóëüòàòè ââàæàëè äîñòîâ³ðíèìè ïðè p<0,05.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåí-
íÿ. Â ³íòàêòí³é ãðóï³ òâàðèí äîñë³äæóâàí³ ïîêàç-
íèêè ñêëàäàëè: ðåòèêóëîöèòè 18,2 ± 07, åðèòðî-
öèòè 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 ô³ç³îëî-
ã³÷íîãî ðîç÷èíó ùóðàì ãðóïè Ê ê³ëüê³ñòü ðåòèêó-
ëîöèò³â, åðèòðîöèò³â, ãåìîãëîá³íó, ãåìàòîêðèòó, 
ñèðîâàòêîâîãî çàë³çà, ÇÇÇÇ, ÍÇÇÇ òà íàñè÷åííÿ 
òðàíñôåðèíó äîñòîâ³ðíî íå â³äð³çíÿºòüñÿ â³ä ïî-
êàçíèê³â òâàðèí ³íòàêòíî¿ ãðóïè òà ãðóïè Ê íà 3-òþ 
òà 5-òó äîáè (òàáë. 1), òîìó íàäàë³ ïî òåêñòó ö³ 
òåðì³íè âæèâàòèìóòüñÿ ÿê ñèíîí³ìè. Íà 1-øó äîáó 

ï³ñëÿ ââåäåííÿ òâàðèíàì 0,4 ìë ðåêîìá³íàíòíî-
ãî åðèòðîïîåòèíó (ðÅÏÎ), ê³ëüê³ñòü ðåòèêóëîöèò³â 
âèùà (24,2 ± 0,8) â ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ 
(18,2 ± 0,7). Ê³ëüê³ñòü åðèòðîöèò³â, ãåìîãëîá³íó, ãå-
ìàòîêðèò íå â³äð³çíÿþòüñÿ â³ä äàíèõ ³íòàêòíî¿ ãðóïè 
(òàáë. 1). Ê³ëüê³ñòü ñèðîâàòêîâîãî çàë³çà äîñòî-
â³ðíî çìåíøóºòüñÿ äî 22,7 ± 0,8 â³äíîñíî 32,4 ± 0,9 
äëÿ ãðóïè ². Íå ìàº ð³çíèö³ ïîêàçíèê çàãàëüíî¿ 
çàë³çîçâ’ÿçóþ÷î¿ çäàòíîñò³ ñèðîâàòêè êðîâ³ ùóð³â 
ãðóïè Ä â ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ (òàáë. 1). 
Íåíàñè÷åíà çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü ñèðîâàò-
êè êðîâ³ çðîñòàº (23,2 ± 1,3) â ïîð³âíÿíí³ ç ãðóïîþ 
êîíòðîëþ, äå âîíà ñòàíîâèòü 15,2 ± 0,8. Äîñòîâ³ðíå 
çìåíøåííÿ ìàº ïîêàçíèê íàñè÷åííÿ òðàíñôåðèíó 
(48,3 ± 2,5) â³äíîñíî (68,6 ± 2,6) ãðóïè ². Íà 3-òþ äîáó 
ó òâàðèí ãðóïè Ä ê³ëüê³ñòü ðåòèêóëîöèò³â çðîñòàº äî 
43,3 ± 0,7 â³äíîñíî 24,2 ± 0,8 1-î¿ äîáè ãðóïè Ä òà 
18,2 ± 0,7 äëÿ ³íòàêòíî¿ ãðóïè. Ê³ëüê³ñòü åðèòðîöèò³â, 
ãåìîãëîá³íó òà ãåìàòîêðèòó íå â³äð³çíÿþòüñÿ â³ä 
ïîêàçíèê³â 1-î¿ äîáè ãðóïè Ä òà ãðóïè ² (òàáë. 1). 
Ê³ëüê³ñòü çàãàëüíîãî çàë³çà ñêëàäàº 49,2 ± 0,5 â³ä-
íîñíî 1-¿ äîáè ãðóïè Ä (22,7 ± 0,5) òà ³íòàêòíî¿ 
ãðóïè (32,4 ± 0,9). ÇÇÇÇ çðîñòàº äî 87,3 ± 1,4 â ïî-
ð³âíÿíí³ ç ïîïåðåäíüîþ äîáîþ ãðóïè Ä (46,8 ± 1,2) 
òà ãðóïîþ ² (47,6 ± 1). Çá³ëüøåííÿ ìàº ïîêàçíèê 
ÍÇÇÇ (37,6 ± 0,9) ïî â³äíîøåííþ äî 1-î¿ äîáè ãðóïè 
Ä (23,2 ± 1,3) òà ãðóïè ² (15,2 ± 0,8). Ïîêàçíèê íàñè-
÷åííÿ òðàíñôåðèíó (55,7 ± 2,2) äîñòîâ³ðíî ìåíøèé 
â³ä ïîêàçíèêà â ãðóï³ ² (68,6 ± 2,6), àëå â ïîð³âíÿíí³ ç 
1-îþ äîáîþ ãðóïè Ä (48,3 ± 2,5) çá³ëüøóºòüñÿ. 

Íà 5-òó äîáó ê³ëüê³ñòü ðåòèêóëîöèò³â â ãðóï³ Ä 
çìåíøóºòüñÿ äî 31,2 ± 0,8 ïî â³äíîøåííþ äî 3-î¿ 
äîáè ãðóïè Ä (43,3 ± 0,7), àëå çíà÷íî âèùå çà ê³ëü-

Òàáëèöÿ 1

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

²í
òà

ê
òí

³ Êîíòðîëü äîíîðè Åêñïåðèìåíò äîíîðè

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

ðåòèêóëîöèòè 
(%

î
)

18,2 ± 0,7 18,3 ± 0,6 18,1 ± 0,7 18,7 ± 0,8 24,2 ± 0,8* 43,3 ± 0,7*# 31,2 ± 0,8*#

åðèòðîöèòè 
(õ1012/ë)

7,74 ± 0,4 7,69 ± 0,7 7,25 ± 0,8 7,52 ± 0,6 7,67 ± 0,8 7,83 ± 0,8 8,32 ± 0,9

ãåìîãëîá³í (ã/ë) 156,1 ± 8,7 156,2 ± 8,2 156,3 ± 8,7 154,6 ± 8,3 156,9 ± 7,8 157,2 ± 8,8 157,4 ± 8,3
ãåìàòîêðèò

(%)
43,2 ± 0,8 43,7 ± 0,7 42,3 ± 0,5 43,6 ± 0,7 42,7 ± 0,7 42,8 ± 0,8 43,3 ± 0,6

çàë³çî  
(ìêìîëü/ë)

32,4 ± 0,9 32,7 ± 0,6 34,2 ± 0,8 32,5 ± 0,7 22,7 ± 0,8* 49,2 ± 0,5*# 41,3 ± 0,6*#

ÇÇÇÇ  
(ìêìîëü/ë)

47,6 ± 1 48,2 ± 0,6 47,3 ± 1,2 47,7 ± 0,8 46,8 ± 1,2 87,3 ± 1,4*# 67,4 ± 1,3*#

ÍÇÇÇ  
(ìêìîëü/ë)

15,2 ± 0,8 15,3 ± 0,6 15,6 ± 0,8 15,8 ± 0,7 23,2 ± 1,3* 37,6 ± 0,9*# 25,3 ± 0,7*#

íàñè÷åííÿ 
òðàíñôåðèíó 

(%)
68,6 ± 2,6 67,6 ± 2,2 66,3 ± 2,3 66,8 ± 2,5 48,3 ± 2,5* 55,7 ± 2,2*# 62,3 ± 2,3*#

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

òåðì³íîì ñïîñòåðåæåííÿ (ð d 0,05); z – äëÿ ³íòàêòíî¿ ãðóïè
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ê³ñòü ðåòèêóëîöèò³â â ãðóï³ ² (18,2 ± 0,7). Ê³ëüê³ñòü 
åðèòðîöèò³â, ãåìîãëîá³íó òà ãåìàòîêðèòó íå â³äð³ç-
íÿþòüñÿ â³ä ïîêàçíèê³â 3-î¿ äîáè ãðóïè Ä òà ãðóïè ² 
(òàáë. 1). Ñèðîâàòêîâå çàë³çî ìàº ìåíøå çíà÷åí-
íÿ ïî â³äíîøåííþ äî 3-î¿ äîáè ãðóïè Ä (49,2 ± 0,5) 
òà äåùî á³ëüøå çíà÷åííÿ (41,3 ± 0,6) ïî â³äíîøåí-
íþ äî 32,4 ± 0,9 ãðóïè ². ÇÇÇÇ ñòàíîâèòü 67,4 ± 1,3, 
ùî ìåíøå â ïîð³âíÿíí³ ç 3-îþ äîáîþ ãðóïè Ä 
(87,3 ± 1,4), àëå á³ëüøå â³ä ïîêàçíèêà ÇÇÇÇ â ãðóï³ 
² (47,6 ± 1). ÍÇÇÇ çìåíøóºòüñÿ äî 25,3 ± 0,7 â ïî-
ð³âíÿíí³ ç ïîêàçíèêîì 3-î¿ äîáè ãðóïè Ä, ÿêèé ñòà-
íîâèòü 37,6 ± 0,9 òà ìàº á³ëüøå çíà÷åííÿ â³äíîñíî 
ïîêàçíèêà â ãðóï³ ² (15,2 ± 0,8). Çá³ëüøåíå çíà÷åííÿ 
ìàº â³äñîòîê íàñè÷åííÿ òðàíñôåðèíó (62,3 ± 2,3) â 
ïîð³âíÿíí³ ç ïîêàçíèêîì íà 3-òþ äîáó (55,7 ± 2,2) 
ãðóïè Ä, àëå çìåíøóºòüñÿ â ïîð³âíÿíí³ ç ïîêàçíè-
êîì ãðóïè ² (68,6 ± 2,6).

Íà 1-øó äîáó ï³ñëÿ ââåäåííÿ áåçá³ëêîâîãî åêñ-
òðàêòó ñèðîâàòêè êðîâ³ òâàðèí ãðóïè Ä, ó ùóð³â 
ãðóïè Ð çíà÷íî¿ ð³çíèö³ â ïîêàçíèêàõ ê³ëüêîñò³ ðå-
òèêóëîöèò³â, åðèòðîöèò³â, ãåìîãëîá³íó, ãåìàòîêðè-
òó ïî â³äíîøåííþ äî ³íòàêòíî¿ ãðóïè íå âèÿâëåíî 
(òàáë. 2). Âì³ñò ñèðîâàòêîâîãî çàë³çà 48,6 ± 0,9, ùî 
âèùå â³äíîñíî 32,4 ± 0,9 ãðóïè ². Ïîêàçíèêè ÇÇÇÇ 
(69,7 ± 0,7) òà ÍÇÇÇ (19,5 ± 0,7) çá³ëüøóþòüñÿ â ïî-
ð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ (47,6 ± 1) ³ (15,2 ± 0,8) 
â³äïîâ³äíî. Â³äñîòîê íàñè÷åííÿ òðàíñôåðèíó ñòà-
íîâèòü 73,3 ± 2,5, ùî â³ðîã³äíî á³ëüøå â³äíîñíî ïî-
êàçíèêà â ãðóï³ ² (68,6 ± 2,6). Íà 3-òþ äîáó ê³ëüê³ñòü 
ðåòèêóëîöèò³â, åðèòðîöèò³â, ãåìîãëîá³íó, ãåìà-
òîêðèòó â³ðîã³äíî íå â³äð³çíÿºòüñÿ ïî â³äíîøåí-
íþ äî ³íòàêòíî¿ ãðóïè òà 1-î¿ äîáè ãðóïè Ð (òàáë. 
2). Ê³ëüê³ñòü çàãàëüíîãî çàë³çà ï³äâèùóºòüñÿ äî 
83,2 ± 0,7, ùî âäâ³÷³ á³ëüøå â³äíîñíî 1-î¿ äîáè ãðóïè 

Ð (48,6 ± 0,9) òà ³íòàêòíî¿ ãðóïè (32,4 ± 0,9). ÇÇÇÇ 
ñòàíîâèòü 118,3 ± 1,4, ùî ìàéæå âäâ³÷³ á³ëüøå â ïî-
ð³âíÿíí³ ç ïîïåðåäíüîþ äîáîþ ãðóïè Ð (69,7 ± 0,7) 
òà âòðè÷³ â³äíîñíî ãðóïè ² (47,6 ± 1).

Çðîñòàº ïîêàçíèê ÍÇÇÇ ³ ñòàíîâèòü 35,1 ± 1,4 
ïî â³äíîøåííþ äî 19,5 ± 0,7 1-î¿ äîáè ãðóïè Ð òà äî 
15,2 ± 0,8 ãðóïè ². Ïîêàçíèê íàñè÷åííÿ òðàíñôåðèíó 
73,7 ± 2,4 íå â³äð³çíÿºòüñÿ â³ä ïîêàçíèêà 1-î¿ äîáè 
ãðóïè Ä (73,3 ± 2,5), ïðîòå á³ëüøèé â³ä ïîêàçíèêà â 
ãðóï³ ² (68,6 ± 2,6). Íà 5-òó äîáó ê³ëüê³ñòü ðåòèêóëî-
öèò³â, åðèòðîöèò³â, ãåìîãëîá³íó òà ãåìàòîêðèòó íå 
â³äð³çíÿþòüñÿ â³ä ïîêàçíèê³â 3-î¿ äîáè ãðóïè Ð òà 
ãðóïè ² (òàáë. 2). Çìåíøóºòüñÿ ê³ëüê³ñòü ñèðîâàòêî-
âîãî çàë³çà äî 56,3 ± 0,6 ïî â³äíîøåííþ äî 3-î¿ äîáè 
ãðóïè Ð, àëå ìàº á³ëüøå çíà÷åííÿ ïî â³äíîøåííþ äî 
ãðóïè ² (32,4 ± 0,9). Äî 79,1 ± 0,6 çìåíøóºòüñÿ ïîêàç-
íèê ÇÇÇÇ, â³äíîñíî 3-î¿ äîáè ãðóïè Ð, àëå á³ëüøå çà 
ïîêàçíèê ÇÇÇÇ â ãðóï³ ², â ÿê³é â³í ñòàíîâèòü 47,6 ± 1. 
Äî 23,3  ± 0,8 çìåíøóºòüñÿ âì³ñò ÍÇÇÇ â³ä ïîêàçíè-
êà 3-î¿ äîáè ãðóïè Ð (35,1 ± 1,4) òà ï³äâèùóºòüñÿ â³ä-
íîñíî ïîêàçíèêà â ãðóï³ ² (15,2 ± 0,8). Â³äñîòîê íàñè-
÷åííÿ òðàíñôåðèíó íå â³äð³çíÿºòüñÿ â³ä ïîêàçíèêà 
ãðóïè ² òà ïîêàçíèêà ãðóïè Ð íà 3-òþ äîáó.

Òàêèì ÷èíîì, ó òâàðèí, ÿêèì ââîäèëàñÿ ñèðî-
âàòêà êðîâ³, ùî íå ì³ñòèëà åðèòðîïîºòèíó, (ïåð³îä 
íàï³ââèâåäåííÿ ÅÏÎ ñêëàäàº 1,5-2 ãîäèíè [8]) òà 
íå ì³ñòèëà á³ëêîâî¿ ôðàêö³¿, ê³ëüê³ñòü ðåòèêóëîöè-
ò³â ïðîòÿãîì 5-òè ä³á íå â³äð³çíÿëàñü â³ä ïîêàçíèêà 
ãðóïè êîíòðîëþ. Ê³ëüê³ñòü åðèòðîöèò³â, ãåìîãëîá³íó 
òà ãåìàòîêðèò â ãðóï³ Ð ïðîòÿãîì 5-òè ä³á íå çì³-
íþâàëèñü, â³äíîñíî ïîêàçíèê³â ãðóïè ², ïðîòå âì³ñò 
ñèðîâàòêîâîãî çàë³çà äîñòîâ³ðíî çá³ëüøóâàâñÿ 
âæå íà 1-øó äîáó, ñÿãàâ ìàêñèìóìó íà 3-òþ, òà íà 
5-òó äîáó çìåíøóâàâñÿ äî ïîêàçíèê³â ô³ç³îëîã³÷íî¿ 

Òàáëèöÿ 2.

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

²í
òà

êò
í

³

Êîíòðîëü ðåöèï³ºíòè
Åêñïåðèìåíò ðåöèï³ºíòè

òõó 20%

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

ðåòèêóëîöèòè 
(%

î
)

18,2 ± 0,7 17,9 ± 0,6 18,4 ± 0,8 18,2 ± 0,6 18,4 ± 0,7 17,6 ± 0,8 18,3 ± 0,7

åðèòðîöèòè 
(õ1012/ë)

7,74 ± 0,4 7,56 ± 0,6 7,43 ± 0,7 7,48 ± 0,8 7,61 ± 0,6 7,58 ± 0,7 7,52 ± 0,8

ãåìîãëîá³í (ã/ë) 156,1 ± 8,7 156,7 ± 8,4 155,8 ± 8,3 156,4 ± 8,6 156,3 ± 8,2 156,6 ± 8,4 156,8 ± 8,3
ãåìàòîêðèò

(%)
43,2 ± 0,8 43,8 ± 0,6 43,3 ± 0,7 42,4 ± 0,9 43,5 ± 0,6 43,7 ± 0,8 43,4 ± 0,8

çàë³çî 
(ìêìîëü/ë)

32,4 ± 0,9 33,1 ± 0,7 32,8 ± 0,7 33,6 ± 0,8 48,6 ± 0,9* 83,2 ± 0,7*# 56,3 ± 0,6*#

ÇÇÇÇ 
(ìêìîëü/ë)

47,6 ± 1 46,9 ± 0,7 47,8 ± 0,6 46,8 ± 0,8 69,7 ± 0,7* 118,3 ± 1,4*# 79,1 ± 0,6*#

ÍÇÇÇ 
(ìêìîëü/ë)

15,2 ± 0,8 15,1 ± 0,6 15,8 ± 0,9 15,6 ± 0,7 19,5 ± 0,7* 35,1 ± 1,4*# 23,3 ± 0,8*#

íàñè÷åííÿ 
òðàíñôåðèíó 

(%)
68,6 ± 2,6 66,9 ± 2,4 67,1 ± 2,2 67,3 ± 2,3 73,3 ± 2,5* 73,7 ± 2,4* 74,5 ± 2,3*

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

òåðì³íîì ñïîñòåðåæåííÿ (ð d 0,05); z�– äëÿ ³íòàêòíî¿ ãðóïè
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íîðìè. Ïîêàçíèêè ÇÇÇÇ òà ÍÇÇÇ çá³ëüøóâàëèñÿ ç 
1-¿ äî 3-¿ äîáè, òà ïîñòóïîâî çìåíøóâàëèñÿ íà 5-òó 
äîáó, â ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ. Ïîêàçíèê 
íàñè÷åííÿ òðàíñôåðèíó ïðîòÿãîì åêñïåðèìåíòó 
â³ðîã³äíî çðîñòàâ â³äíîñíî ãðóïè ². Ñï³âñòàâëåííÿ, 
îòðèìàíèõ íàìè â ðîáîò³, äàíèõ ïðî äîñòîâ³ðíå 
çá³ëüøåííÿ íàñè÷åííÿ çàë³çîì òðàíñïîðòíèõ á³ë-
ê³â, ïðè ââåäåíí³ ³íòàêòíèì òâàðèíàì áåçá³ëêîâîãî 
åêñòðàêòó, ç äàíèìè ë³òåðàòóðè [2,3,7], âêàçóº íà 
íàÿâí³ñòü ôàêòîðó òîíêî¿ ãóìîðàëüíî¿ ðåãóëÿö³¿, ùî 
îïîñåðåäêîâàíî ä³º íà ñèñòåìó ãåïñèäèí – ð³âåíü 
çàë³çà ³, ÿê íàñë³äîê, íà ìåòàáîë³çì çàë³çà â îðãà-
í³çì³. Íåçâàæàþ÷è íà ñõîæó ä³þ ç åðèòðîôåðîíîì, 
ÿêèé º ÷èííèêîì á³ëêîâî¿ ïðèðîäè [2], äàí³, îòðè-
ìàí³ íàìè â åêñïåðèìåíò³, âêàçóþòü íà íåá³ëêî-
âå ïîõîäæåííÿ äàíîãî ÷èííèêà, ÿêèé ì³ñòèòüñÿ â 
áåçá³ëêîâîìó åêñòðàêò³ ñèðîâàòêè êðîâ³ îòðèìàíî¿ 
ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó, ùî äîçâîëÿº ç âèñî-
êèì ñòóïåíåì â³ðîã³äíîñò³ ïðèïóñòèòè, ùî öåé ÷èí-
íèê íå º åðèòðîôåðîíîì. 

Âèñíîâêè.
1. Ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó ó òâàðèí åêñïå-

ðèìåíòàëüíî¿ ãðóïè â³äì³÷àºòüñÿ äîñòîâ³ðíå çá³ëü-

øåííÿ ê³ëüêîñò³ ðåòèêóëîöèò³â, ñèðîâàòêîâîãî çàë³-
çà, ÇÇÇÇ, ÍÇÇÇ òà íàñè÷åííÿ òðàñôåðèíó.

2. Ï³ñëÿ ââåäåííÿ ³íòàêòíèì òâàðèíàì áåçá³ë-
êîâîãî åêñòðàêòó ñèðîâàòêè êðîâ³ ùóð³â îòðèìàíî¿ 
ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó â³äì³÷àºòüñÿ çá³ëü-
øåííÿ ïîêàçíèê³â ñèðîâàòêîâîãî çàë³çà, ÇÇÇÇ, 
ÍÇÇÇ òà íàñè÷åííÿ òðàñôåðèíó.

3. ×èííèê, ÿêèé ì³ñòèòüñÿ â áåçá³ëêîâîìó åêñ-
òðàêò³ ñèðîâàòêè êðîâ³ ùóð³â îòðèìàíî¿ ï³ñëÿ ñòè-
ìóëÿö³¿ åðèòðîïîåçó, îïîñåðåäêîâàíî âïëèâàº íà 
ð³âåíü çàë³çà ³íòàêòíèõ òâàðèí íå º åðèòðîôåðîíîì.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïëàíó-
ºòüñÿ âèâ÷åííÿ äèíàì³êè çì³í ïîêàçíèê³â ð³âíÿ çàë³-
çà êðîâ³ ï³ñëÿ ââåäåííÿ ³íòàêòíèì òâàðèíàì áåçá³ë-
êîâîãî åêñòðàêòó ñèðîâàòêè êðîâ³ ùóð³â îòðèìàíî¿ 
ï³ñëÿ ìîäåëþâàííÿ ïðèãí³÷åííÿ åðèòðîïîåçó. 

Ïîäÿêà. Àâòîðè âèñëîâëþþòü ïîäÿêó Ñâ³òëàí³ 
Âàñèë³âí³ Ãîðáà÷îâ³é òà êîëåêòèâó êë³í³÷íî¿ ä³àãíîñ-
òè÷íî¿ ëàáîðàòîð³¿ ÍÍÌÖ «Óí³âåðñèòåòñüêà êë³í³êà» 
Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî óí³âåðñèòåòó 
çà äîïîìîãó â ïðîâåäåíí³ öüîãî åêñïåðèìåíòó. 
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êîâîìó åêñòðàêò³ ñèðîâàòêè êðîâ³ ùóð³â, îòðèìàíî¿ ï³ñëÿ ñòèìóëÿö³¿ åðèòðîïîåçó, ôàêòîðó òîíêî¿ ãóìîðàëüíî¿ 
ðåãóëÿö³¿, ùî îïîñåðåäêîâàíî ä³º íà ñèñòåìó ãåïñèäèí – ð³âåíü çàë³çà ³, ÿê íàñë³äîê, íà ìåòàáîë³çì çàë³çà â îð-
ãàí³çì³. Äàí³, îòðèìàí³ íàìè â åêñïåðèìåíò³, âêàçóþòü íà íåá³ëêîâå ïîõîäæåííÿ äàíîãî ÷èííèêà, ùî äîçâîëÿº 
ç âèñîêèì ñòóïåíåì â³ðîã³äíîñò³ ïðèïóñòèòè, ùî öåé ÷èííèê íå º åðèòðîôåðîíîì.

Êëþ÷îâ³ ñëîâà: åðèòðîïîåç, åðèòðîïîåòèí, êðîâ, çàë³çî, ùóðè.
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ÎÑÎÁÅÍÍÎÑÒÈ ÄÈÍÀÌÈÊÈ ÏÎÊÀÇÀÒÅËÅÉ ÓÐÎÂÍß ÆÅËÅÇÀ ÊÐÎÂÈ ÊÐÛÑ ÏÐÈ ÂÂÅÄÅÍÈÈ ÁÅÇ-

ÁÅËÊÎÂÎÃÎ ÝÊÑÒÐÀÊÒÀ ÑÛÂÎÐÎÒÊÈ ÊÐÎÂÈ ÏÎÑËÅ ÑÒÈÌÓËßÖÈÈ ÝÐÈÒÐÎÏÎÝÇÀ
Áóðåãà È. Þ.
Ðåçþìå. Öåëüþ ðàáîòû áûëî îïðåäåëèòü îñîáåííîñòè äèíàìèêè ïîêàçàòåëåé óðîâíÿ æåëåçà êðîâè êðûñ 

ïðè ââåäåíèè áåçáåëêîâîãî ýêñòðàêòà ñûâîðîòêè êðîâè ïîñëå ñòèìóëÿöèè ýðèòðîïîýçà. Ïîñëå ââåäåíèÿ  
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èíòàêòíûì æèâîòíûì áåçáåëêîâîãî ýêñòðàêòà ñûâîðîòêè êðîâè êðûñ, ïîëó÷åííîé ïîñëå ñòèìóëÿöèè ýðèòðî-
ïîýçà, îòìå÷àåòñÿ óâåëè÷åíèå ïîêàçàòåëåé ñûâîðîòî÷íîãî æåëåçà, îáùåé æåëåçîñâÿçûâàþùåé ñïîñîáíîñòè 
ñûâîðîòêè êðîâè, íåíàñûùåííîé æåëåçîñâÿçûâàþùåé ñïîñîáíîñòè ñûâîðîòêè êðîâè è íàñûùåíèÿ òðàñôåð-
ðèíà. Ýòî óêàçûâàåò íà íàëè÷èå â áåçáåëêîâîì ýêñòðàêòå ñûâîðîòêè êðîâè êðûñ, ïîëó÷åííîé ïîñëå ñòèìó-
ëÿöèè ýðèòðîïîýçà, ôàêòîðà òîíêîé ãóìîðàëüíîé ðåãóëÿöèè, êîòîðûé êîñâåííî äåéñòâóåò íà ñèñòåìó ãåï-
ñèäèí – óðîâåíü æåëåçà è, êàê ñëåäñòâèå, íà ìåòàáîëèçì æåëåçà â îðãàíèçìå. Äàííûå, ïîëó÷åííûå íàìè â 
ýêñïåðèìåíòå, óêàçûâàþò íà íåáåëêîâîå ïðîèñõîæäåíèå äàííîãî ôàêòîðà, ÷òî ïîçâîëÿåò ñ âûñîêîé ñòåïåíüþ 
âåðîÿòíîñòè ïðåäïîëîæèòü, ÷òî ýòîò ôàêòîð íå ÿâëÿåòñÿ åðèòðîôåððîíîì.

Êëþ÷åâûå ñëîâà: ýðèòðîïîýç, ýðèòðîïîýòèí, êðîâü, æåëåçî, êðûñû.
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FEATURE OF DYNAMICS OF INDICATORS OF RATS BLOOD IRON LEVEL AT INJECTION OF BLOOD PRO-

TEIN FREE SERUM EXTRACT AFTER ERYTHROPOIESIS’ STIMULATION
Burega I.
Abstract. Over the past ten years was discovered a large number of the hormones which have a direct effect as 

well as hormones that did not have a direct effect on the hepcidin expression, but affect it through erythropoiesis that 
is caused by the action of erythropoietin. In our previous studies, in rats, which received the serum of erythropoietin – 
stimulated animals, determined the increased transport and iron saturation that can connecting with appearance in 
serum a humoral factor of indeterminate chemical structure. Analysis of processed literature is showing on the study-
ing the action of factors of protein origin that indirectly effect on the hepcidin expression and as a consequence, on the 
regulation of iron metabolism in organism. In the study is planning to investigate the influence of non-proteinaceous 
compounds of rats’ blood serum protein-free extract in conditions of erythropoiesis’ stimulation, as a factor that in-
directly effect on the indicators’ changes of iron content in organism. The study aimed to determine the dynamics 
features of indicators of rats’ blood iron level due to injection of blood serum protein – free extract after erythropoiesis’ 
stimulation. Studies carried out on 72 laboratory male rats. The animals were divide into 4 groups: the 1st group – in-
tact rats (I); the 2nd – group of the rats – donors of blood serum (D), after injection of 0,4 ml of Epobiocrin solution (the 
rate of 150IU/kg) subcutaneous; the 3rd group-rats-recipients of blood serum (R), after intraperitoneal administration 
of 2 ml protein – free extract of animal blood serum from group D; the 4nd group – control (C), after injection of 0,4 ml 
of physiological solution subcutaneous. Preparation of protein – free extract implemented by addition of 20% trichlo-
roacetic acid aligned to pH 7.4. The rats were remove from the experiment on the 1st, the 2nd and 5th day. In all animals 
group were study the following indicators: reticulocytes quantity (‰);erythrocytes quantity (x1012/L); hemoglobin 
(g/L), hematocrit (%), 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 PRES-
TIGE 24i (Japan) in Clinical Diagnostic Laboratory of Scientifically – Educational Medical Center «University Clinic» Za-
porozhye state medical university. In animals, which were administrate of erythropoietin – free and protein – free blood 
serum (the half-life of Epobiocrin is 1,5 – 2 hours), the reticulocytes quantity during the 5 days does not differ from 
indicator of control group. Quantity of erythrocytes, hemoglobin and hematocrit in the group R did not change during 
the 5 days relatively the indicators of group I, however the serum iron capacity significantly increased on the 1st day, 
peaked on the 3rd day and decreased to indicators of physiological norm on the 5th day. Indicators of TIBC and UIBC 
increase from the 1st to the 3rd day and gradually decrease on the 5th day, in comparing with intact group. The indica-
tor of transferrin saturation during the experiment was significantly increase relatively group I. Matching the data, that 
were received in our study with a published result of another studies concerning the significantly increase a saturation 
of iron of transport proteins at protein – free extract administration of intact rats indicates the presence of thin humoral 
regulation factor. This factor indirectly of effect on the hepcidin – iron level system and, as a consequence, on the iron 
metabolism in organism. Despite similar action with erythroferrone – the factor of protein origin our data indicate the 
non-proteinaceous origin of present factor, which contains in blood serum protein – free extract received after erythro-
poiesis’ stimulation. The present study allows with a high probability to admit that this factor is not the erythroferrone.

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