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Ðîáîòà âèêîíàíà â ìåæàõ Äîãîâîðó ïðî 
ñï³âðîá³òíèöòâî òà îðãàí³çàö³þ âçàºìîâ³äíîñèí ì³æ 
²íñòèòóòîì á³îêîëî¿äíî¿ õ³ì³¿ ³ì. Ô. Ä. Îâ÷àðåíêà 
ÍÀÍ Óêðà¿íè òà ²íñòèòóòîì ô³ç³îëîã³¿ ³ì. Î. Î. Áîãî-
ìîëüöÿ ÍÀÍ Óêðà¿íè. 

Âñòóï. Íåçâàæàþ÷è íà ³íòåíñèâíèé ðîçâèòîê òà 
äîñÿãíåííÿ ñó÷àñíî¿ ìåäèöèíè äåô³öèò çàë³çà òà 
çàë³çîäåô³öèòíà àíåì³ÿ (ÇÄÀ) ïðîäîâæóþòü çàëè-
øàòèñÿ îäí³ºþ ç ãëîáàëüíèõ ïðîáëåì ëþäñòâà [1, 3, 
6, 13, 15]. Òàê, äåô³öèò çàë³çà çóñòð³÷àºòüñÿ ìàéæå ó 
òðåòèíè æèòåë³â Çåìë³, à íà äîëþ çàë³çîäåô³öèòíî¿ 
àíåì³¿ ïðèïàäàº 80-90 % â³ä óñ³õ àíåì³é [9, 13, 15]. 

Çàë³çîäåô³öèòíà àíåì³ÿ – çàõâîðþâàííÿ ñè-
ñòåìè êðîâ³, ÿêå çóìîâëåíå äåô³öèòîì çàë³çà â 
îðãàí³çì³ òà ñóïðîâîäæóºòüñÿ çì³íàìè ïàðàìåòð³â 
éîãî ìåòàáîë³çìó, çìåíøåííÿì êîíöåíòðàö³¿ ãåìî-
ãëîá³íó â åðèòðîöèòàõ, ê³ëüê³ñíèìè òà ÿê³ñíèìè ¿õ 
çì³íàìè, êë³í³÷íèìè ïðîÿâàìè àíåì³÷íî¿ ã³ïîêñ³¿, 
ñèäåðîïåí³¿ òà ìåòàáîë³÷íî¿ ³íòîêñèêàö³¿. Âñåñâ³òíÿ 
îðãàí³çàö³ÿ îõîðîíè çäîðîâ’ÿ, Äèòÿ÷èé ôîíä Îðãà-
í³çàö³¿ Îá’ºäíàíèõ Íàö³é òà Óí³âåðñèòåò Îðãàí³çàö³¿ 
Îá’ºäíàíèõ Íàö³é âèçíà÷àþòü àíåì³þ – ÿê «çà-
õâîðþâàííÿ, ïðè ÿêîìó ñïîñòåð³ãàºòüñÿ çíèæåí-
íÿ êîíöåíòðàö³¿ ãåìîãëîá³íó ïðèíàéìí³ íà äâà 
ñòàíäàðòí³ â³äõèëåííÿ â³ä ñåðåäíüî¿ êîíöåíòðàö³¿ 
ãåìîãëîá³íó äëÿ íîðìàëüíî¿ ïîïóëÿö³¿ ç ïîä³áíîþ 
ñòàòåâîþ ³ â³êîâîþ ñòðóêòóðîþ» [3]. 

Çàãàëüíîâ³äîìèì º òîé ôàêò, ùî îäí³ºþ ç íàéá³ëüø 
óðàçëèâèõ ãðóï ùîäî ðîçâèòêó çàë³çîäåô³öèòíèõ 
ñòàí³â º æ³íêè ðåïðîäóêòèâíîãî â³êó òà âàã³òí³ æ³íêè 
[7, 8]. Ïðè öüîìó, îñíîâíîþ ïðè÷èíîþ ðîçâèòêó 
çàë³çîäåô³öèòíèõ àíåì³é ó æ³íîê ðåïðîäóêòèâíîãî 
â³êó ââàæàþòüñÿ êðîâîâòðàòè ð³çíî¿ åò³îëîã³¿, çî-
êðåìà, çíà÷í³ ìàòêîâ³ êðîâîòå÷³ âíàñë³äîê ïåðåá³ãó 
ð³çíîìàí³òíèõ ã³íåêîëîã³÷íèõ çàõâîðþâàíü [4, 7,   8]. 

Òàê, çàë³çîäåô³öèòí³ àíåì³¿ ð³çíîãî ñòóïå-
íþ âàæêîñò³ ä³àãíîñòóþòü ó ïàö³ºíòîê ç ì³îìàìè 
ìàòêè, ã³ïåðïëàñòè÷íèìè ïðîöåñàìè åíäîìåòð³þ, 
äèñôóíêö³îíàëüíèìè ìàòêîâèìè êðîâîòå÷àìè, 
åíäîìåòð³îçîì, äèñôóíêö³ºþ ÿº÷íèê³â, òîùî [2, 4, 7, 
8, 13]. 

Ðàçîì ç òèì, ïèòàííÿ ùîäî ïåðâèííî¿ 
ðîë³ çàë³çîäåô³öèòíîãî ñòàíó òà ðîçâèòêó 
çàë³çîäåô³öèòíî¿ àíåì³¿ ó ôîðìóâàíí³ ïàòîëîã³é 

îðãàí³â æ³íî÷î¿ ðåïðîäóêòèâíî¿ ñèñòåìè âèñâ³òëåíî 
íåäîñòàòíüî. 

Ó çâ’ÿçêó ç öèì, ìåòîþ äîñë³äæåííÿ áóëà 
îö³íêà ôóíêö³îíàëüíîãî ñòàíó îðãàí³â æ³íî÷î¿ 
ðåïðîäóêòèâíî¿ ñèñòåìè äîñë³äíèõ òâàðèí çà óìîâ 
ìîäåëþâàííÿ çàë³çîäåô³öèòíî¿ àíåì³¿. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè ç îö³íêè 
ñòàíó îðãàí³â æ³íî÷î¿ ðåïðîäóêòèâíî¿ ñèñòåìè çà 
óìîâ ìîäåëþâàííÿ çàë³çîäåô³öèòíî¿ àíåì³¿ ïðîâî-
äèëè ç âèêîðèñòàííÿì ñàìîê ìèøåé ë³í³¿ ÂÀLB/ñ ç 
ïî÷àòêîâîþ ìàñîþ 15-16 ã. ÇÄÀ ìîäåëþâàëè øëÿõîì 
óòðèìóâàííÿ äîñë³äíèõ òâàðèí íà çàë³çîäåô³öèòí³é 
ä³ºò³ ïðîòÿãîì 2 ì³ñÿö³â. Êîðì òà äèñòèëüîâàíó âîäó 
òâàðèíè îòðèìóâàëè ad libitum. Êîíòðîëüíèõ óìîâ-
íî-çäîðîâèõ òâàðèí óòðèìóâàëè íà ä³ºò³ ç íîðìàëü-
íèì âì³ñòîì çàë³çà [10, 12, 14]. 

Äîñë³äæåííÿ íà òâàðèíàõ ïðîâîäèëè ³ç äîòðè-
ìàííÿì îñíîâíèõ ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè 
ïðî îõîðîíó õðåáåòíèõ òâàðèí, ùî âèêîðèñòîâóþòü-
ñÿ â åêñïåðèìåíòàõ òà â ³íøèõ íàóêîâèõ ö³ëÿõ, â³ä 
18.03.1986 ð., Äèðåêòèâè ªÑ ¹ 609 â³ä 24.11.1986 ð., 
Íàêàçó ÌÎÇ Óêðà¿íè ¹ 66 â³ä 13.02.2006 ð. òà Çàêî-
íó Óêðà¿íè «Ïðî çàõèñò òâàðèí â³ä æîðñòîêîãî ïîâî-
äæåííÿ» â³ä 21.02.2006 ¹ 3447-IV. 

Êîíöåíòðàö³þ ãåìîãëîá³íó (ã/ë) â êðîâ³ äîñë³äíèõ 
òâàðèí âèçíà÷àëè ãåì³õðîìíèì ìåòîäîì ç âèêîðè-
ñòàííÿì íàáîðó ñòàíäàðòíîãî ä³àãíîñòèêóìó äëÿ 
êë³í³êî-ä³àãíîñòè÷íèõ òà á³îõ³ì³÷íèõ ëàáîðàòîð³é âè-
ðîáíèöòâà ÒÎÂ ÍÂÏ «Ô³ë³ñ³ò-Ä³àãíîñòèêà» (Äí³ïðî-
ïåòðîâñüê, Óêðà¿íà) çã³äíî ïðîòîêîë³â âèðîáíèêà. 
Âèì³ðþâàííÿ îïòè÷íî¿ ù³ëüíîñò³ ïðîá çä³éñíþâàëè 
çà äîïîìîãîþ ôîòîåëåêòðîêîëîðèìåòðà ÊÔÊ-3 
(Ðîñ³ÿ). 

Ï³äðàõóíîê åðèòðîöèò³â òà âèçíà÷åííÿ ãåìàòî-
êðèòó â êðîâ³ äîñë³äíèõ òâàðèí ïðîâîäèëè çà ñòàí-
äàðòíèìè ìåòîäèêàìè çã³äíî [5]. 

Ñòàí îðãàí³â ðåïðîäóêòèâíî¿ ñèñòåìè äîñë³äíèõ 
òâàðèí îö³íþâàëè çà ïîêàçíèêàìè ìåéîòè÷íî-
ãî äîçð³âàííÿ îîöèò³â in vitro òà ñêîðîòëèâîñò³ 
ì³îìåòð³þ. 

Äëÿ àíàë³çó ìåéîòè÷íîãî äîçð³âàííÿ îîöèò³â in 
vitro ç ÿº÷íèê³â ìèøåé âèä³ëÿëè ³ ï³äðàõîâóâàëè îî-
öèòè (áåç êóìóëþñíèõ êë³òèí àáî â ñêëàä³ êóìóëþñ-
íî-îîöèòàðíèõ êë³òèííèõ êîìïëåêñ³â). 
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Ìîðôîëîã³÷í³ äîñë³äæåííÿ îîöèò³â ïðî-
âîäèëè ï³ä ì³êðîñêîïîì ÌÁÑ-10 (Ðîñ³ÿ). 
Âèçíà÷àëè ñòàí çàðîäêîâîãî ïóõèðöÿ; 
ïåðèâ³òåë³íîâîãî ïðîñòîðó òà öèòîïëàçìè, à 
ñàìå: ù³ëüí³ñòü, ñòóï³íü ãðàíóëüîâàíîñò³, îç-
íàêè ôðàãìåíòàö³¿ ³ äåãåíåðàö³¿. Êîíòðîëüí³ ³ 
åêñïåðèìåíòàëüí³ îîöèòè êóëüòèâóâàëè â îä-
íàêîâèõ óìîâàõ (ñòåðèëüíèé áîêñ, êàìåðè ïî 
0,4 ìë êóëüòóðàëüíîãî ñåðåäîâèùà DÌÅ ç 15 
ììîëü/ë HEPES, êîíöåíòðàö³ÿ êàëüö³þ 1,71 
ììîëü/ë, òåìïåðàòóðà 37 °Ñ, òðèâàë³ñòü 20 
ãîä). Ï³ñëÿ 2 ãîä êóëüòèâóâàííÿ ï³äðàõîâóâàëè 
îîöèòè (ó % äî çàãàëüíî¿ ê³ëüêîñò³), ùî ïåðå-
áóâàëè íà ñòàä³¿ ìåòàôàçè ² – ðîç÷èíåííÿ çà-
ðîäêîâîãî ïóõèðöÿ, à ï³ñëÿ 20 ãîä – íà ñòàä³¿ 

Çäîðîâ’ÿ, õðîí³÷íèé äåô³öèò ïîòðàïëÿííÿ çàë³çà â 
îðãàí³çì º íàéá³ëüø ðîçïîâñþäæåíîþ ïðè÷èíîþ 
ðîçâèòêó çàë³çîäåô³öèòíî¿ àíåì³¿ çà â³äñóòíîñò³ 
³íøèõ ñóïóòí³õ ïàòîëîã³é [9, 11, 13, 15]. Òîìó, äëÿ 
ìîäåëþâàííÿ çàë³çîäåô³öèòíî¿ àíåì³¿ åêñïåðèìåí-
òàëüíèõ òâàðèí â äîñë³äæåííÿõ áóëà âèêîðèñòàíà 
çàë³çîäåô³öèòíà ä³ºòà. 

Â òàáëèö³ íàâåäåí³ äàí³ ìàðêåðíèõ ïîêàçíèê³â 
êðîâ³ (êîíöåíòðàö³¿ ãåìîãëîá³íó, ê³ëüêîñò³ åðèòðî-
öèò³â òà ãåìàòîêðèòó) äîñë³äíèõ òâàðèí ï³ñëÿ äâîõ 
ì³ñÿö³â óòðèìóâàííÿ íà çàë³çîäåô³öèòí³é ä³ºò³, 
ïîð³âíÿíî ³ç ïîêàçíèêàìè êîíòðîëüíèõ òâàðèí, ÿê³ 
óòðèìóâàëèñü íà ä³ºò³ ç íîðìàëüíèì âì³ñòîì çàë³çà. 

Òàê, îòðèìàí³ äàí³ çàñâ³ä÷èëè, ùî ó òâà-
ðèí, ÿê³ ïðîòÿãîì äâîõ ì³ñÿö³â óòðèìóâàëèñü íà 
çàë³çîäåô³öèòí³é ä³ºò³, ñïîñòåð³ãàëîñü çíèæåííÿ 
êîíöåíòðàö³¿ ãåìîãëîá³íó â êðîâ³ â ñåðåäíüîìó íà 
10 %, ïîð³âíÿíî ³ç çíà÷åííÿì öüîãî ïîêàçíèêà äëÿ 
óìîâíî-çäîðîâèõ òâàðèí. 

Âì³ñò åðèòðîöèò³â â êðîâ³ äîñë³äíèõ òâàðèí çíè-
æóâàâñÿ íà 13 %, ïîð³âíÿíî ³ç êîíòðîëåì, à ãåìàòî-
êðèò – â ñåðåäíüîìó íà 8 %. 

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî ðîçâèòîê 
çàë³çîäåô³öèòíîãî ñòàíó ó äîñë³äíèõ òâàðèí ³ç ïî-
÷àòêîâèìè ïðîÿâàìè àíåì³¿. 

Ðàçîì ç òèì, àíàë³ç ôóíêö³îíàëüíîãî ñòàíó 
îðãàí³â ðåïðîäóêòèâíî¿ ñèñòåìè äîñë³äíèõ òâà-
ðèí, ùî óòðèìóâàëèñü íà çàë³çîäåô³öèòí³é ä³ºò³, íà 
öüîìó ôîí³ âèÿâèâ âèðàæåí³ ïàòîëîã³÷í³ çì³íè ÿê 
çà ïîêàçíèêàìè ìåéîòè÷íîãî äîçð³âàííÿ îîöèò³â, 
òàê ³ çà äîñë³äæåíèìè ïàðàìåòðàìè ñêîðîòëèâîñò³ 
ì³îìåòð³þ ìàòêè. 

Òàê, ó äîñë³äíèõ òâàðèí áóëî âèÿâëåíî çìåíøåí-
íÿ ìàéæå ó 2 ðàçè ê³ëüêîñò³ îîöèò³â, ÿê³ âèä³ëÿëèñÿ 
ç îäíîãî ÿº÷íèêà: çíà÷åííÿ öüîãî ïîêàçíèêà ñòàíî-
âèëî 8,0 ± 1,0 (ð < 0,01) øò/ÿ÷ ïðè 15,0 ± 1,0 øò/ÿ÷ â 
êîíòðîë³ (ðèñ. 1). 

Êð³ì òîãî, ðîçâèòîê çàë³çîäåô³öèòíî¿ àíåì³¿ ó 
äîñë³äíèõ òâàðèí ïðèçâîäèâ äî çìåíøåííÿ â³äñîòêà 
îîöèò³â íà ñòàä³¿ ìåòàôàçè ² (ç ðîç÷èíåíèì çàðîä-
êîâèì ïóõèðöåì) äî 49,01 ± 5,44 % ïðè 74,08 ± 1,98 % 
â êîíòðîë³, à òàêîæ çìåíøåííÿ â³äñîòêà îîöèò³â íà 
ñòàä³¿ ìåòàôàçè ²² (ôîðìóâàííÿ ïåðøîãî ïîëÿðíîãî 
ò³ëüöÿ) äî 15,03 ± 2,48 % ïðè 55,88 ± 3,85 % â êîíòðîë³ 
(ð < 0,01 òà ð < 0,001 â³äïîâ³äíî) (ðèñ. 1). 

Òàáëèöÿ

Ìàðêåðí³ ïîêàçíèêè êðîâ³ ñàìîê ìèøåé ë³í³¿ 
ÂÀLB/ñ ï³ñëÿ äâîõ ì³ñÿö³â óòðèìóâàííÿ íà 

çàë³çîäåô³öèòí³é ä³ºò³

Ãðóïè òâàðèí

Ìàðêåðí³ ïîêàçíèêè êðîâ³

Åðèòðîöèòè 
×106 /ìë

Ãåìîãëîá³í
ã/ë

Ãåìàòî-
êðèò, %

Êîíòðîëüí³ óìîâíî-
çäîðîâ³ òâàðèíè

9,9 ± 0,06 151,2 ± 1,9 42,84 ± 0,49

Åêñïåðèìåíòàëüí³ 
òâàðèíè, ùî óòðè ìó-
âàëèñü íà çàë³çî-
äåô³öèòí³é ä³ºò³

8,6 ± 0,45* 138,7 ± 4,3* 39,53 ± 0,97*

Ïðèì³òêà: * ð < 0,05 â³äíîñíî êîíòðîëþ. 

ìåòàôàçè ²² – ôîðìóâàííÿ ïåðøîãî ïîëÿðíîãî 
ò³ëüöÿ. 

Äîñë³äæåííÿ ñêîðîòëèâî¿ àêòèâíîñò³ ì³î ìåòð³þ 
ïðîâîäèëè ³ç çàñòîñîâóâàííÿì ìåòîäó ôàçíî-
ãðàô³÷íîãî àíàë³çó. 

Äëÿ ðåºñòðàö³¿ ñèëè ³çîìåòðè÷íèõ ñêîðî÷åíü 
³çîëüîâàí³ ñìóæêè öåðâ³êàëüíîãî (ÖÂ) ³ îâàð³àëüíîãî 
(ÎÂ) â³ää³ë³â ìàòêè ïåðåíîñèëè â êàìåðó, ô³êñóâàëè 
³ ç’ºäíóâàëè ³ç êîíñîëåþ ìåõàíîåëåêòðè÷íîãî ïåðå-
òâîðþâà÷à ñèëè â åëåêòðè÷íèé ñèãíàë. Êàìåðó ïåð-
ôóçóâàëè ðîç÷èíîì Êðåáñà (37îÑ, pH 7,29). Ñèëó 
³çîìåòðè÷íèõ ñêîðî÷åíü ðåºñòðóâàëè çà äîïîìîãîþ 
øâèäêîä³þ÷îãî ñàìîïèñöÿ Í3021-3. Ð³âíîì³ðí³ñòü 
ïåðôóç³¿ ïðåïàðàòó îìèâàþ÷èìè ðîç÷èíàìè çàáåç-
ïå÷óâàëàñü ïåðèñòàëüòè÷íèì íàñîñîì ÍÏ-1Ì. Ï³ä 
÷àñ åêñïåðèìåíòó çä³éñíþâàëè òåðìîñòàòóâàííÿ 
ðîç÷èí³â ³ åêñïåðèìåíòàëüíî¿ ïëåêñèãëàñîâî¿ êà-
ìåðè â ö³ëîìó. Ïðåïàðàòè, íå çäàòí³ ñêîðî÷óâàòèñü 
ñïîíòàííî ïðîòÿãîì 20-25 õâ âïðàöþâàííÿ, âè-
êëþ÷àëè ³ç åêñïåðèìåíòó (< 5 %). Áàçîâó àêòèâí³ñòü 
ðåºñòðóâàëè ïðîòÿãîì 20 õâ. 

Äëÿ ê³ëüê³ñíî¿ õàðàêòåðèñòèêè ñïîíòàííèõ ôàç-
íèõ ñêîðî÷åíü âèêîðèñòîâóâàëè íàñòóïí³ ïàðàìåòðè 
ñêîðîòëèâî¿ àêòèâíîñò³: àìïë³òóäà ñêîðî÷åííÿ (À, 
ìÍ), ÷àñòîòà ñêîðî÷åííÿ (×Ñ, ê³ëüê³ñòü çà ñåêóíäó), 
òðèâàë³ñòü àêòèâíîãî ñòàíó (Ò, ñ), øâèäê³ñòü ñêî-
ðî÷åííÿ (CVmax, ìÍ/ñ) ³ øâèäê³ñòü ðîçñëàáëåííÿ 
(RVmax, ìÍ/ñ). 

²íäåêñ ñêîðîòëèâîñò³ (²Ñ, ìÍ) – äîáóòîê àìïë³òóäè 
ñêîðî÷åííÿ íà â³äíîøåííÿ øâèäêîñò³ ñêîðî÷åííÿ äî 
øâèäêîñò³ ðîçñëàáëåííÿ ðîçðàõîâóâàëè çà ôîðìó-
ëîþ: IÑ = Fmax*CVmax/RVmax. 

Ïåðåâ³ðêó îòðèìàíèõ äàíèõ íà íîðìàëüí³ñòü 
ðîçïîä³ëó ïðîâîäèëè çà òåñòîì Êîëìîãîðîâà – 
Ñìèðíîâà. Çà íîðìàëüíîãî ðîçïîä³ëó ñòàòèñòè÷íó 
îáðîáêó ðåçóëüòàò³â ïðè ïîð³âíÿíí³ äâîõ ãðóï äàíèõ 
ïðîâîäèëè ç âèêîðèñòàííÿì êðèòåð³þ t Ñòüþäåí-
òà çà äîïîìîãîþ ïðîãðàìè GraphPad Prism version 
5.00 for Windows (GraphPad Software, San Diego 
California USA). Çì³íè ïîêàçíèê³â ââàæàëè ñòàòè-
ñòè÷íî â³ðîã³äíèìè ç ð³âíåì çíà÷èìîñò³ ïîíàä 95 % 
(ð < 0,05). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåí-
íÿ. Çã³äíî äàíèõ Âñåñâ³òíüî¿ Îðãàí³çàö³¿ Îõîðîíè 
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Òàêèì ÷èíîì, ó äîñë³äíèõ òâàðèí, ÿê³ 
óòðèìóâàëèñü ïðîòÿãîì äâîõ ì³ñÿö³â íà 
çàë³çîäåô³öèòí³é ä³ºò³, ðîçâèòîê çàë³çî-
äåô³öèòíîãî ñòàíó ïðèçâîäèâ äî âèðàæåíî-
ãî çìåíøåííÿ ê³ëüêîñò³ îîöèò³â â ÿº÷íèêó òà 
ïðèãí³÷åííÿ ó íèõ ìåéîòè÷íîãî äîçð³âàííÿ ÿê 
íà ñòàä³¿ Ìåòàôàçè ², òàê ³ íà ñòàä³¿ Ìåòàôàçè 
²², ïîð³âíÿíî ç êîíòðîëåì. 

Âèðàæåí³ ïàòîëîã³÷í³ çì³íè áóëî âèÿâ-
ëåíî ³ ïðè àíàë³ç³ ñêîðîòëèâîñò³ ì³îìåòð³þ 
ìàòêè äîñë³äíèõ òâàðèí – ÿê äëÿ ÖÂ òàê ³ äëÿ 
ÎÂ ìàòêè. 

Òàê, ó ÖÂ ìàòêè òâàðèí ³ç ìîäåëüíîþ 
àíåì³ºþ âñòàíîâëåíî çìåíøåííÿ ó 3 ðàçè âå-
ëè÷èí àìïë³òóäè ñêîðî÷åííÿ (äî 0,48 ± 0,09 
ìÍ (ð < 0,001) ïðè 1,50 ± 0,09 ìÍ â êîíòðîë³. 

Ïðèãí³÷åííÿ á³ëüø í³æ ó 3 ðàçè áóëî 
âèÿâëåíî ³ ïðè âèçíà÷åíí³ ²Ñ. Çíà÷åííÿ 

Ðèñ. 1. Ìåéîòè÷íå äîçð³âàííÿ îîöèò³â íà ñòàä³¿ ìåòàôàçè ² òà 
ñòàä³¿ ìåòàôàçè ²² ó ñàìîê ìèøåé ë³í³¿ ÂÀLB/ñ ï³ñëÿ äâîõ ì³ñÿ-

ö³â óòðèìóâàííÿ íà çàë³çîäåô³öèòí³é ä³ºò³. 

Ïðèì³òêà: ** – ð < 0,01; *** – ð < 0,001 – â³ðîã³äí³ñòü â³äì³ííîñòåé âåëè÷èí 

ñåðåäí³õ ãðóï äàíèõ â³äíîñíî òàêèõ âåëè÷èí ó êîíòðîëüíèõ òâàðèí (n = 4). 

Ðèñ. 2. ²íäåêñ ñêîðîòëèâîñò³ (²Ñ, ìÍ) öåðâ³êàëüíîãî 
â³ää³ëó (ÖÂ) òà îâàð³àëüíîãî â³ää³ëó (ÎÂ) ì³îìåòð³þ 
ìàòêè ñàìîê ìèøåé ë³í³¿ ÂÀLB/ñ ï³ñëÿ äâîõ ì³ñÿö³â 

óòðèìóâàííÿ íà çàë³çîäåô³öèòí³é ä³ºò³ 
Ïðèì³òêà: *- ð < 0,05; ** – ð < 0,01 – â³ðîã³äí³ñòü â³äì³ííîñòåé 

âåëè÷èí ñåðåäí³õ ãðóï äàíèõ â³äíîñíî òàêèõ âåëè÷èí ó êîíòðîëüíèõ 

òâàðèí (n = 4). 

Ðèñ. 3. ×àñòîòà ñêîðî÷åíü (×Ñ, ê³ëüê³ñòü ñêîðî÷åíü çà 
ñåêóíäó) öåðâ³êàëüíîãî â³ää³ëó (ÖÂ) òà îâàð³àëüíî-
ãî â³ää³ëó (ÎÂ) ì³îìåòð³þ ñàìîê ìèøåé ë³í³¿ ÂÀLB/ñ 
ï³ñëÿ äâîõ ì³ñÿö³â óòðèìóâàííÿ íà çàë³çîäåô³öèòí³é 

ä³ºò³ (n = 4). 

öüîãî ïîêàçíèêà ñÿãàëî 0,82 ± 0,08 ìÍ (ð < 0,01) 
äëÿ äîñë³äíèõ òâàðèí ïðè 2,8 ± 0,08 ìÍ â êîíòðîë³ 
(ðèñ. 2). 

Îêð³ì ïàðàìåòð³â, çàçíà÷åíèõ âèùå, ïðèãí³÷åííÿ 
ó 2-3 ðàçè, ïîð³âíÿíî ç êîíòðîëåì, áóëî âèÿâ-
ëåíî ïðè âèçíà÷åíí³ CVmax (0,11 ± 0,02 ìÍ/ñ 
ïðè 0,38 ± 0,09 ìÍ/ñ â êîíòðîë³ ð < 0,001); RVmax 
(0,07 ± 0,02 ìÍ/ñ ïðè 0,24 ± 0,02 ìÍ/ñ â êîíòðîë³, 
ð < 0,01 ) òà òðèâàëîñò³ àêòèâíîãî ñòàíó (4,75 ± 0,52 
ñ ïðè 7,63 ± 1,71 ñ â êîíòðîë³, ð < 0,01) ÖÂ ìàòêè 
äîñë³äíèõ òâàðèí. 

Àíàëîã³÷íà êàðòèíà ñïîñòåð³ãàëàñü ³ ïðè äî-
ñë³äæåíí³ ïàðàìåòð³â ñêîðîòëèâî¿ àêòèâíîñò³ ÎÂ 
ìàòêè äîñë³äíèõ òâàðèí. Òàê, áóëî âñòàíîâëåíî çìåí-
øåííÿ â ñåðåäíüîìó ó 2-3 ðàçè âåëè÷èí àìïë³òóäè 
ñêîðî÷åííÿ äî 0,41 ± 0,12 ìÍ ïðè 0,91 ± 0,21 ìÍ â 
êîíòðîë³, ð < 0,01; ²Ñ äî 0,65 ± 0,1 ìÍ ïðè 1,46 ± 0,38 
ìÍ â êîíòðîë³, ð < 0,01 (ðèñ. 2); CVmax äî 0,11 ± 0,03 
ìÍ/ñ ïðè 0,35 ± 0,14 ìÍ/ñ â êîíòðîë³, ð < 0,01; RVmax 
äî 0,07 ± 0,02 ìÍ/ñ ïðè 0,38 ± 0,13 ìÍ/ñ â êîíòðîë³ 
(ð < 0,001) òà Ò äî 4,25 ± 0,56 ñ ïðè 11,68 ± 1,25 ñ â 
êîíòðîë³ (ð < 0,01). 

Ëèøå ïîêàçíèê ÷àñòîòè ñêîðî÷åíü (×Ñ) ì³îìåòð³þ 
ìàòêè äîñë³äíèõ òâàðèí íå çì³íþâàâñÿ ³ ñÿãàâ çíà-
÷åíü, áëèçüêèõ äî êîíòðîëþ (ðèñ. 3). 

Ïðè öüîìó ñë³ä â³äì³òèòè, ùî â³äñóòí³ñòü 
äîñòîâ³ðíèõ çì³í öüîãî ïàðàìåòðó ô³êñóâàëàñü ÿê ó 
öåðâ³êàëüíîìó, òàê ³ â îâàð³àëüíîìó â³ää³ëàõ ìàòêè 
äîñë³äíèõ òâàðèí. 

Òàêèì ÷èíîì, çà ðåçóëüòàòàìè ïðîâåäåíèõ 
äîñë³äæåíü áóëî âñòàíîâëåíî, ùî çàë³çîäåô³öèòíèé 
ñòàí òà ðîçâèòîê çàë³çîäåô³öèòíî¿ àíåì³¿ ìî-
æóòü â³ä³ãðàâàòè ïåðâèííó ðîëü ó ôîðìóâàíí³ 
ïàòîëîã³é ôóíêö³îíàëüíîãî ñòàíó îðãàí³â æ³íî÷î¿ 
ðåïðîäóêòèâíî¿ ñèñòåìè. 

Âèñíîâêè. 
1. Âñòàíîâëåíî, ùî òðèâàëèé äåô³öèò ïîòðà-

ïëÿííÿ çàë³çà â îðãàí³çì, ïðèçâîäèâ äî âèðàæåíèõ 
ïàòîëîã³÷íèõ çì³í ôóíêö³îíàëüíîãî ñòàíó îðãàí³â 
æ³íî÷î¿ ðåïðîäóêòèâíî¿ ñèñòåìè äîñë³äíèõ òâàðèí. 

2. Íà ôîí³ ðîçâèòêó çàë³çîäåô³öèòíî¿ àíåì³¿ 
ó äîñë³äíèõ òâàðèí âèÿâëåíî çíà÷íå çìåíøåííÿ 
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ê³ëüêîñò³ îîöèò³â â ÿº÷íèêó òà ïîã³ðøåííÿ ÿêîñò³ òàêèõ 
îîöèò³â – ñïîñòåð³ãàëîñü âèðàæåíå ïðèãí³÷åííÿ ìåé-
îòè÷íîãî äîçð³âàííÿ âèä³ëåíèõ îîöèò³â ÿê íà ñòàä³¿ 
Ìåòàôàçè ², òàê ³ íà ñòàä³¿ Ìåòàôàçè ²², ïîð³âíÿíî 
³ç öèì ïîêàçíèêîì ó êîíòðîëüíèõ óìîâíî-çäîðîâèõ 
òâàðèí. 

3. Õðîí³÷íèé äåô³öèò çàë³çà ïðèçâîäèâ äî 
ïðèãí³÷åííÿ ó 2-3 ðàçè ñêîðîòëèâî¿ àêòèâíîñò³ 
ì³îìåòð³þ ìàòêè äîñë³äíèõ òâàðèí çà ï’ÿòüìà ç 

øåñòè äîñë³äæåíèõ ïàðàìåòð³â ÿê ó öåðâ³êàëüíîìó, 
òàê ³ â îâàð³àëüíîìó â³ää³ëàõ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â 
àñïåêò³ ïðîâåäåíèõ äîñë³äæåíü àêòóàëüíèì º âèç-
íà÷åííÿ õàðàêòåðó âïëèâó åêñïåðèìåíòàëüíèõ òà 
³ñíóþ÷èõ êîìåðö³éíèõ ïðîòèàíåì³÷íèõ ïðåïàðàò³â íà 
ôóíêö³îíàëüíèé ñòàí îðãàí³â æ³íî÷î¿ ðåïðîäóêòèâíî¿ 
ñèñòåìè â óìîâàõ ïðîô³ëàêòèêè òà ë³êóâàííÿ 
çàë³çîäåô³öèòíî¿ àíåì³¿. 
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ÌÎÄÅËÈÐÎÂÀÍÈß ÆÅËÅÇÎÄÅÔÈÖÈÒÍÎÉ ÀÍÅÌÈÈ 
Ëèòâèíåíêî À. Ï., Ðåçíè÷åíêî Ë. Ñ., Äîðîøåíêî À. Ì., Áëàøêîâ Ò. Â., Ãðóçèíà Ò. Ã. 
Ðåçþìå. Ýêñïåðèìåíòàëüíî èçó÷åíî ôóíêöèîíàëüíîå ñîñòîÿíèå îðãàíîâ ðåïðîäóêòèâíîé ñèñòåìû 

ñàìîê ìûøåé ëèíèè ÂÀLB/ñ â óñëîâèÿõ ìîäåëèðîâàíèÿ æåëåçîäåôèöèòíîé àíåìèè. Óñòàíîâëåíî, ÷òî æå-
ëåçîäåôèöèòíîå ñîñòîÿíèå è ðàçâèòèå æåëåçîäåôèöèòíîé àíåìèè ìîãóò èãðàòü ïåðâè÷íóþ ðîëü â ôîðìè-
ðîâàíèè ïàòîëîãè÷åñêèõ èçìåíåíèé ôóíêöèîíàëüíîãî ñîñòîÿíèÿ æåíñêîé ðåïðîäóêòèâíîé ñèñòåìû. 

Êëþ÷åâûå ñëîâà: æåíñêàÿ ðåïðîäóêòèâíàÿ ñèñòåìà, æåëåçîäåôèöèòíàÿ àíåìèÿ, âëèÿíèå, ôóíêöèî-
íàëüíîå ñîñòîÿíèå, ïàòîëîãèÿ. 
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Functional State of Mice’ Female Reproductive System under the Conditions of Iron Deficiency Anemia 

Modelling 
Lytvynenko A. P., Rieznichenko L. S., Doroshenko A. M., Blashkiv T. V., Gruzina T. G. 
Abstract. Despite of the intensive development and achievements of modern medicine, iron deficiency and iron 

deficiency anemia (IDA) remain one of the global challenges. 
Women of reproductive age and pregnant women are one of the most vulnerable groups of iron deficiency. The 

main cause of iron deficiency anemia in women of reproductive age are considered bleedings with various etiolo-
gies, including significant uterine bleedings due course of various gynecological diseases. 

However the question of the initial role of iron deficiency and iron deficiency anemia in the formation of patholo-
gies of female reproductive system is still opened. 

Estimation of the functional state of female reproductive system in the experimental animals under the condi-
tions of iron deficiency anemia modeling was the main goal of this study. 

The functional state of female reproductive system in the experimental animals under the conditions of iron de-
ficiency anemia modeling has been studied using females of ÂÀLB/ñ mice. 

According to the WHO data, chronic deficiency of iron entering into the organism is the most common cause of 
iron deficiency anemia under the absence of other associated pathologies. So, IDA of the experimental animals has 
been modelled using iron deficiency diet within two months. 

It has been observed iron deficiency with initial signs of anemia in experimental animals as results of main blood 
parameters’ analysis: hemoglobin concentration, red blood cell quantity and hematocrit. 

At the same time, the marked pathological changes in the functional state of experimental animals’ reproductive 
system have been reviled as for parameters of oocytes’ quantity and their meiotic maturation as for studied param-
eters of the contractility of uterine myometrium. 

Under the conditions of iron deficiency anemia modeling for experimental animals it has been revealed signifi-
cant reduction in the number of oocytes in the ovary and deterioration of the quality for such oocytes. It has been 
observed marked inhibition of meiotic maturation of the isolated oocytes both as at Metaphase I and at Metaphase 
II in comparison with these indexes in control healthy animals. 

Chronic iron deficiency was the cause of inhibition in the uterine myometrium contractility of experimental ani-
mals. 2-3 times inhibition has been observed for 5 from 6 investigated indexes, such as: amplitude of contractility 
(A, mÍ), the duration of the active state (T, sec), the rate of contractility (CVmax, mH/sec), the rate of relaxation 
(RVmax, mN/sec) and the index of contractility (IC mH). The high inhibition of such indexes has been shown both 
for cervical and ovarian parts of uterine myometrium. 

The data of frequency of contractility for experimental animals’ uterine myometrium have not changed in com-
pare with control data for healthy animals. For experimental animals this parameter was on the control level both for 
cervical and ovarian parts of uterine myometrium. 

Obtained experimental results show that iron deficiency and iron deficiency anemia play initial role in the forma-
tion of pathological changes in the functional state of the female reproductive system. 

Keywords: female reproductive system, iron deficiency anemia, influence, functional state, pathology. 
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