
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè –2014 – Âèï. 2, Òîì 3 (109) 215

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

 © ßöåíêî Î. Â., ßöåíêî Â. Ï. 

ÓÄÊ 611. 51. . 629. 7(092)

ßöåíêî Î. Â., ßöåíêî Â. Ï. 

ÏÎÐ²ÂÍßËÜÍÈÉ ÀÍÀË²Ç ÎÑÎÁËÈÂÎÑÒÅÉ ÄÅÔÎÐÌÀÁ²ËÜÍÎÑÒ² 

ÅÐÈÒÐÎÖÈÒ²Â Â ÑÈÑÒÅÌ² «ÌÀÒÈ – ÏË²Ä» ÏÐÈ ÃÐÀÂ²ÒÀÖ²ÉÍÎÌÓ 

ÍÀÂÀÍÒÀÆÅÍÍ²

Íàö³îíàëüíèé òåõí³÷íèé óí³âåðñèòåò Óêðà¿íè «ÊÏ²» (ì. Êè¿â)

Äàíå äîñë³äæåííÿ âèêîíàíî íà áàç³ ÍÌÓ ³ìåí³ Î. 
Î. Áîãîìîëüöÿ «Äîñë³äèòè îñîáëèâîñò³ ôóíêö³¿ ðå-
ïðîäóêö³¿ òà ïðåíàòàëüíîãî ðîçâèòêó á³ëèõ ùóð³â ïðè 
âïëèâ³ ð³çíîñïðÿìîâàíî¿ ã³ïåðãðàâ³òàö³¿», ¹ äåðæ. 
ðåºñòðàö³¿ 0198U001308. 

Âñòóï. Ñïåö³àëüí³ äîñë³äæåííÿ ïîêàçàëè, ùî ó 
íîâîíàðîäæåíèõ, ó çâ’ÿçêó ç á³ëüø âèñîêèì âì³ñ-
òîì ãåìîãëîá³íó, â³äçíà÷àºòüñÿ çíèæåíà çäàòí³ñòü 
åðèòðîöèò³â äî äåôîðìóâàííÿ ó ïîð³âíÿíí³ ç äîðîñ-
ëèìè îñîáèíàìè [3]. Ïîðÿä ç öèì íàâîäÿòüñÿ äàí³ 
ïðî ïîðóøåííÿ äåôîðìàá³ëüíîñò³ åðèòðîöèò³â (ÄÅ) 
ó íîâîíàðîäæåíèõ, ÿê³ ïðîÿâëÿþòüñÿ ó çá³ëüøåí-
í³ â ïåðèôåð³éí³é êðîâ³ ñóáïîïóëÿö³¿ ñòîìàòîöèò³â 
³ ñôåðîöèò³â [1]. Çîêðåìà, âêàçóºòüñÿ íà òå, ùî ó 
ï’ÿòèäåííèõ äîíîøåíèõ íîâîíàðîäæåíèõ ìîäóëü 
åëàñòè÷íîãî ñòèñíåííÿ åðèòðîöèò³â çíèæåíèé íà 
25 % ó ïîð³âíÿíí³ ³ç çíà÷åííÿì äàíîãî ïîêàçíèêà ó 
äîðîñëèõ [8]. Îäíàê, îñîáëèâîñòÿì â³êîâèõ õàðàê-
òåðèñòèê ÄÅ ïðèñâÿ÷åí³ ëèøå îêðåì³ ïîâ³äîìëåííÿ. 

Â ðàí³øå ïðîâåäåíèõ íàìè äîñë³äæåííÿõ áóëî 
âñòàíîâëåíî, ùî ó ïëîä³â îñíîâíèì ïðîÿâîì àäàï-
òèâíèõ âëàñòèâîñòåé îðãàí³çìó º ïîì³ðíî ï³äâèùåíà 
ê³ëüê³ñòü åõ³íîöèò³â ïåðøîãî ³ äðóãîãî òèï³â, òîä³ ÿê 
ó äîðîñëèõ îñîáèí àäàïòàö³ÿ îðãàí³çìó ïðîÿâëÿºòü-
ñÿ çá³ëüøåííÿì â ïåðèôåð³éí³é êðîâ³, â îñíîâíîìó, 
ñóáïîïóëÿö³¿ ñòîìàòîöèò³â [6]. 

Òàêå ð³çíå ñï³ââ³äíîøåííÿ â ñèñòåì³ åõ³íîöèòè / 
ñòîìàòîöèòè âêàçóº íà òå, ùî ïëîäè ìàþòü ïîòåí-
ö³éíî âåëèêèé ðåçåðâ àäàïòèâíèõ âëàñòèâîñòåé ó 
ïîð³âíÿíí³ ç äîðîñëèìè îñîáèíàìè. 

Íà êîðèñòü òàêîãî âèñíîâêó ñâ³ä÷àòü ³ ðåçóëüòàòè 
àíàë³çó ³íôîðìàö³éíèõ ïîêàçíèê³â. Çîêðåìà, çà äà-
íèìè åðèòðîìåòð³¿, ñàìå ó ïëîä³â çíà÷åííÿ ³íôîð-
ìàö³éíî¿ òà â³äíîñíî¿ åíòðîï³¿ ïåðåâèùóþòü àíàëî-
ã³÷í³ ïîêàçíèêè äîðîñëèõ òâàðèí . 

 ßêùî âðàõóâàòè, ùî â îáîõ ãðóïàõ ñïîñòåðåæåíü 
çáåð³ãàâñÿ âèñîêèé ð³âåíü êîåô³ö³ºíòà íàäì³ðíîñò³ 
(â³äïîâ³äíî 83. 98 % ³ 84. 51 % äëÿ ïëîä³â ³ äîðîñ-
ëèõ òâàðèí), òî ìîæíà ïðèéòè äî âèñíîâêó, ùî ñêëàä 
÷åðâîíî¿ êðîâ³ ó ïëîä³â ³ äîðîñëèõ îñîáèí ñò³éêî (íà 
ð³âí³ äåòåðì³íîâàíîãî ñòàíó ñèñòåìè [2]), õàðàêòå-
ðèçóº âëàñòèâó öèì â³êîâèì ïåð³îäàì îñîáëèâ³ñòü. 

Íà êîðèñòü òàêîãî âèñíîâêó âêàçóº òàêîæ òà îá-
ñòàâèíà, ùî äëÿ îáîõ â³êîâèõ ãðóï ïîêàçíèê ì³íëè-
âîñò³ åðèòðîöèò³â çíàõîäèâñÿ â ìåæàõ 0, 33 ³ 0,23 
â³äïîâ³äíî. 

Ïîðÿä ç öèì, îòðèìàí³ ðåçóëüòàòè äàþòü ï³äñòà-
âè ââàæàòè, ùî ñàìå ö³ îñîáëèâîñò³ ð³âíÿ àäàïòèâ-
íèõ âëàñòèâîñòåé îðãàí³çìó ïëîä³â ³ äîðîñëèõ îñî-
áèí ìîæóòü ïîÿñíþâàòè ìåíøó â âàð³àáåëüíîñò³ ³ 
âåëèêó ïî ñò³éêîñò³ ðåàêö³þ íà çîâí³øí³ ôàêòîðè (íà-
ïðèêëàä, íà õîëîäîâèé), ÿêó âèÿâëÿþòü ïëîäè, í³æ 
äîðîñë³ îñîáèíè. 

Òàêèì ÷èíîì, îòðèìàí³ íàìè äàí³ ñâ³ä÷àòü ïðî 
á³ëüøó ñò³éê³ñòü åðèòðîöèò³â êðîâ³ ïëîä³â äî äåôîð-
ìóâàííÿ. Ç óðàõóâàííÿì ³íôîðìàö³éíèõ ïîêàçíèê³â, 
ö³ äàí³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ îö³íêè îñîáëè-
âîñòåé ³ ñòóïåíÿ â³äïîâ³äíî¿ ðåàêö³¿ îðãàí³çìó ð³çíèõ 
â³êîâèõ ãðóï íà âïëèâ çîâí³øí³õ ôàêòîð³â ³ òàêîæ ìî-
æóòü çíàéòè çàñòîñóâàííÿ â ð³çíèõ îáëàñòÿõ åêñïå-
ðèìåíòàëüíî¿ ³ êë³í³÷íî¿ ìåäèöèíè. 

Ìåòà äîñë³äæåííÿ – ïðîâåäåííÿ ïîð³âíÿëü-
íîãî àíàë³çó îñîáëèâîñòåé äåôîðìàá³ëüíîñò³ åðè-
òðîöèò³â â ñèñòåì³ «ìàòè – ïë³ä» ïðè ãðàâ³òàö³éíîìó 
íàâàíòàæåíí³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìîäåëü ã³ïåð-
ãðàâ³òàö³¿ â³äòâîðþâàëè øëÿõîì öåíòðèôóãóâàííÿ 
òâàðèí íà öåíòðèôóç³ Ê26Ä ç ðàä³óñîì ðîòîðà 23 ñì. 
Ùóð³â ðîçì³ùóâàëè â ïëàñòìàñîâèõ êàìåðàõ òàêèì 
÷èíîì, ùîá ãîëîâà áóëà îð³ºíòîâàíà íà â³äöåíòðîâå 
ïðèñêîðåííÿ, òîáòî òâàðèí ðîçì³ùóâàëè ãîëîâîþ äî 
öåíòðó (ãîëîâà – õâ³ñò) – êðàí³î-êàóäàëüíèé íàïðÿ-
ìîê, ³ â³ä öåíòðó (õâ³ñò – ãîëîâà) – êàóäî-êðàí³àëüíèé 
íàïðÿìîê (ðèñ. 1). 

Ðèñ. 1. Ñõåìà ðîçòàøóâàííÿ êë³òèí ç åêñïåðèìåí-
òàëüíèìè òâàðèíàìè ùîäî ðîòîðà öåíòðèôóãè â³ä-

ïîâ³äíî ñïðÿìîâàíîñò³ ãðàâ³òàö³éíîãî íàâàíòàæåííÿ 
«ãîëîâà – õâ³ñò» (ë³âîðó÷) ³ «õâ³ñò – ãîëîâà» 

(ïðàâîðó÷). 
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Äîñë³äè ïðîâåäåí³ íà 4-õ ãðóïàõ òâàðèí:
I ãðóïà – êîíòðîëüí³ âàã³òí³ ñàìèö³, ÿê³ çíàõîäèëè-

ñÿ ó òèõ æå óìîâàõ óòðèìàííÿ, ùî ³ ï³ääîñë³äí³, ò³ëüêè 
íå ï³ääàâàëèñÿ ãðàâ³òàö³éíîìó íàâàíòàæåííþ (n=9); 

II ãðóïà – ï³ääîñë³äí³ âàã³òí³ ñàìèö³, ÿê³ ï³ääàâà-
ëèñÿ ãðàâ³òàö³éíîìó íàâàíòàæåííþ (ïî 3 ãîäèíè 
ùîäíÿ) ñèëîþ â 2 g â êàóäî-êðàí³àëüíîìó íàïðÿìêó 
(n=9); 

III ãðóïà – ï³ääîñë³äí³ âàã³òí³ ñàìèö³, ÿê³ ï³ääà-
âàëèñÿ ãðàâ³òàö³éíîìó íàâàíòàæåííþ (ïî 3 ãîäèíè 
ùîäíÿ) ñèëîþ â 2 g â êðàí³î-êàóäàëüíîìó íàïðÿìêó 
(n=3);

IV ãðóïà – ï³ääîñë³äí³ âàã³òí³ ñàìèö³, ÿê³ ï³ääà-
âàëèñÿ ãðàâ³òàö³éíîìó íàâàíòàæåííþ (ïî 3 ãîäèíè 
ùîäíÿ) ñèëîþ â 4 g â êðàí³î-êàóäàëüíîìó íàïðÿìêó 
(n=9). 

Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëè-
ñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ 
ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ 
äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñ-
áóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðè-
ìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëü-
íèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Âçÿòòÿ êîðäîâî¿ êðîâ³ ïðîâîäèëîñÿ ï³ä âíóòð³ø-
íüîî÷åðåâèííèì ãåêñåíàëîâèì íàðêîçîì. Ñòàíäàð-
òèçàö³ÿ åêñïåðèìåíòó äîñÿãàëàñÿ øëÿõîì â³äáîðó 
òðåòüîãî çàðîäêà ïî ðîçòàøóâàííþ â ïðàâîìó ðîç³ 
ìàòêè. Øëÿõîì ïîçäîâæíüîãî ðîçð³çó ìàòêè çàðî-
äîê çâ³ëüíÿâñÿ â³ä àìí³îòè÷íî¿ îáîëîíêè. Çàá³ð êîð-
äîâî¿ êðîâ³ ðîáèëè çà äîïîìîãîþ ïóíêö³¿ ïóïêîâî¿ 
âåíè. Çàá³ð êðîâ³ ó ñàìêè çä³éñíþâàëè ïóíêö³ºþ ïðà-
âî¿ ÿðåìíî¿ âåíè. 

Îá’ºêòîì äîñë³äæåííÿ áóëè íåïîôàðáîâàí³ 
ìàçêè êðîâ³, â êîòðèõ çà ðîçðîáëåíîþ íàìè ìåòî-
äèêîþ ðîçðàõîâóâàâñÿ ïîêàçíèê ì³íëèâîñò³ åðè-
òðîöèò³â (ÏÌÅ). Ìåòîä ïåðåäáà÷àº ï³äðàõóíîê äëÿ 
êîæíîãî ïàö³ºíòà íå ìåíø í³æ 400 åðèòðîöèò³â ç 
ïîäàëüøîþ áàëüíîþ îö³íêîþ ¿õ 15 ð³çíîâèä³â, êîòð³ 
ïîä³ëÿëèñü íà 5 ãðóï â çàëåæíîñò³ â³ä ôîðìè òà çì³í 
ïîâåðõíåâî¿ àðõ³òåêòîí³êè: 1 ãðóïà – íåçì³íåí³ åðè-
òðîöèòè (íîðìîöèòè), 2 ãðóïà – ïîì³ðíî çì³íåí³ ( åõ³-
íîöèòè

1
, åõ³íîöèòè

2
, ñòîìàòîöèòè

1
, ñòîìàòîöèòè

2
, 

ñòîìàòîöèòè
3
, ì³øåíåïîä³áí³

1
, îâàëîöèòè; 3 ãðóïà – 

âèðàæåíî çì³íåí³ (åõ³íîöèòè
3
, åõ³íîöèòè

4
, ñòîìàòî-

öèòè
4
, îâàëîöèòè); 4 ãðóïà – ñèëüíî çì³íåí³ (ì³øåíå-

ïîä³áí³
2
, äðåïàíîöèòè, àêàíòîöèòè). Íà îñíîâ³ òàêèõ 

ðîçðàõóíê³â áóâ îá´ðóíòîâàíèé ê³íöåâèé ð³âåíü çì³í 
ÏÌÅ: ïðè 0 < ÏÌÅ < 0,5 – íîðìà, ïðè 0,5 < ÏÌÅ < 1,5 
– íåçíà÷í³ çì³íè; ïðè 1,5 < ÏÌÅ < 2,5 – ïîì³ðí³ çì³íè; 
ïðè 2,5 < ÏÌÅ < 5,0 – âèðàæåí³ çì³íè; ïðè ÏÌÅ > 5,0 
– âàæê³ çì³íè). ²ìîâ³ðí³ñòü ð³çíèö³ ì³æ ïîð³âíþâàíè-
ìè ãðóïàìè îö³íþâàëè çà t-êðèòåð³ºì Ñòüþäåíòà. 
Â³ðîã³äíîþ ââàæàëè ð³çíèöþ ì³æ ïîð³âíþâàíèìè ïî-
êàçíèêàìè ïðè Ð<0,05. Êð³ì öüîãî, ç ìåòîþ îö³íêè 
ñèñòåìíèõ îçíàê îòðèìóâàíèõ äàíèõ, âèêîðèñòîâó-
âàëè àëãîðèòìè òåîð³¿ ³íôîðìàö³¿ äëÿ ï³äðàõóâàííÿ â 
êîæí³é ãðóï³ äîñë³äæåííÿ çíà÷åííÿ â³äíîñíî¿ åíòðî-
ï³¿, ùî äîçâîëÿëî âèêîðèñòîâóâàòè â³äïîâ³äí³ ìåòî-
äè ïîäàëüøîãî ïîãëèáëåíîãî ñòàòèñòè÷íîãî àíàë³çó 
îòðèìàíèõ ðåçóëüòàò³â â çàëåæíîñò³ â³ä ñèñòåìíîãî 

Òàáëèöÿ 1 

Äàí³ åðèòðîìåòð³¿ òà éìîâ³ðíîñò³ çóñòð³÷³ 
ð³çíèõ òèï³â åðèòðîöèò³â ó ïëîä³â ³ ó 

äîðîñëèõ îñîáèí 

Ãðóïîâ³ îçíàêè 
åðèòðîöèò³â

ïëîäè äîðîñë³ îñîáèíè

 % P
i

 % P
i

íîðìîöèòè (à) 94,73 0,9473 95,84 0,9584

b
1
* 3,22 0,0322 1,33 0,0133

b
2-3

1,41 0,0141 2,14 0,0214

ñ 0,49 0,0049 0,69 0,0069

³íø³ 0,15 0,0015 0,00 0,0000

Ïðèì³òêà: *- äî ãðóïè b
1 

â³äíîñèëè åõ³íîöèòè 1 òà 2 òèï³â; äî ãðóïè 

b
2-3 

– ñòîìàòîöèòè 1-3 òèï³â òà îâàëîöèòè; äî ãðóïè ñ – åõ³íîöèòè 

3 òà 4 òèï³â, ñòîìàòîöèòè 4 òèïó òà ñôåðîöèòè. P
i
 – â³ðîã³äí³ñòü 

çíà÷åíü. 

ñòàíó âèâ÷àºìî¿ îçíàêè: äåòåðì³íîâàíà, êâàç³äåòåð-
ì³íîâàíà îáî ³ìîâ³ðí³ñíà [ 6 ]. 

Êîíòðîëåì áóëà êîðäîâà êðîâ ïëîä³â òà äîðîñëèõ 
òâàðèí çà âàã³òíîñò³, ÿêà íîðìàëüíî ïðîò³êàëà. 

Óñüîãî äîñë³äæåíî 120 ìàçê³â â³ä 30 åêñïåðè-
ìåíòàëüíèõ òâàðèí ð³çíîãî â³êó, âêëþ÷àþ÷è 14, 18 ³ 
20-äåííèõ çàðîäê³â. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. ßê 
ïîêàçàëè ïðîâåäåí³ äîñë³äæåííÿ, â êîðäîâ³é êðîâ³ 
20-äîáîâèõ çàðîäê³â á³ëèõ ùóð³â ñóáïîïóëÿö³ÿ íîð-
ìîöèò³â ñòàíîâèëà 94,73 %, åðèòðîöèò³â ãðóïè b

1
 – 

3,22 % ³ åðèòðîöèò³â ãðóïè b
2-3 

– 1,41 %. Ïðè öüîìó â 
ãðóï³ åðèòðîöèò³â b

2-3
 ïåðåâàæàëè ñòîìàòîöèòè 1 – 2 

òèï³â (òàáë. 1). 
Ïðè îáñòåæåíí³ ïåðèôåð³éíî¿ êðîâ³ äîðîñëèõ 

îñîáèí (ñàìîê) áóëî âñòàíîâëåíî, ùî â³äñîòîê ñóá-
ïîïóëÿö³¿ íîðìîöèò³â äîñòîâ³ðíî íå â³äð³çíÿºòüñÿ 
â³ä òàêîãî ó ïëîä³â ³ ñòàíîâèòü 95,84 %. Ó òîé æå ÷àñ ó 
öèõ òâàðèí, ïîð³âíÿíî ç ïëîäàìè, ³ñòîòíî ³ äîñòîâ³ð-
íî áóâ çíèæåíèé â³äñîòîê ñóáïîïóëÿö³¿ åðèòðîöèò³â 
ãðóïè b

1
 (1,33 %) ³ çðîñòàëî ÷èñëî êë³òèí ãðóïè b

2-3 

äî 2,14 % (òàáë. 2). 

Òàáëèöÿ 2 

Ñóáïîïóëÿö³¿ åðèòðîöèò³â ó êîðäîâ³é êðîâ³ 
20 äîáîâèõ ïëîä³â ³ âàã³òíèõ ñàìîê á³ëèõ 

ùóð³â

Òèï åðèòðîöèòà

Äîñë³äæóâàí³ ãðóïè

Ïëîäè Äîðîñë³ îñîáèíè

ê³ëüê³ñòü 
êë³òèí

ÏÌÅ
Õ+ m

ê³ëüê³ñòü 
êë³òèí

ÏÌÅ
Õ+ m

ãðóïà b
1 

(åõ. 1, 
åõ. 2)*

105
0,33+ 
0,05

33
0,23+ 
0,02ãðóïà b

2
 (ñò. 1-3, 

îâàë., ì³ø. 1)
46 53

Ïðèì³òêà: * åõ. 1 – åõ³íîöèòè ïåðøîãî òèïó; åõ. 2 – åõ³íîöèòè äðóãîãî 

òèïó; ñò. 1, ñò. 2, ñò. 3 – â³äïîâ³äíî ñòîìàòîöèòè ïåðøîãî òèïó, 

äðóãîãî ³ òðåòüîãî òèïó; îâàë. – îâàëîöèòè; ì³ø. 1- ì³øåíåïîä³áí³ 

êë³òèíè ïåðøîãî òèïó. * åõ. 1 – åõ³íîöèòè ïåðøîãî òèïó; åõ. 2 – åõ³-

íîöèòè äðóãîãî òèïó; ñò. 1, ñò. 2, ñò. 3 – â³äïîâ³äíî ñòîìàòîöèòè 

ïåðøîãî òèïó, äðóãîãî ³ òðåòüîãî òèïó; îâàë. – îâàëîöèòè; ì³ø. 1- 

ì³øåíåïîä³áí³ êë³òèíè ïåðøîãî òèïó. 
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Ïðè öüîìó ó äîðîñëèõ îñîáèí ó ñêëàä³ ãðóïè åðè-
òðîöèò³â b

2-3
 ïåðåâàæàëè ñòîìàòîöèòè (ðèñ. 2, à, á), 

òîä³ ÿê â êîðäîâ³é êðîâ³, â ö³ëîìó, ñåðåä äåôîðìîâà-
íèõ äèñêîöèò³â ïåðåâàæàëè åõ³íîöèòè ïåðøîãî òèïó 
(ðèñ. 2, â). Êð³ì òîãî, îñîáëèâ³ñòþ êðîâ³ ïëîä³â áóëà 
á³ëüø ÷àñòà íàÿâí³ñòü ñåðåä ñòîìàòîöèò³â êë³òèí 
ãëå÷èêîïîä³áíî¿ ôîðìè (ðèñ. 2, ã). 

Ïðè ïðîâåäåíí³ ñòàòèñòè÷íîãî àíàë³çó (êðèòåð³é 
χ2) äîñòîâ³ðíîñò³ ÷àñòîòè çóñòð³÷³ ð³çíèõ ñóáïîïóëÿ-
ö³é åðèòðîöèò³â ó ãðóïàõ b

1
 ³ b

2-3
 ó ïëîä³â ³ äîðîñëèõ 

òâàðèí áóëî âñòàíîâëåíî (òàáë. 2), ùî ó ïëîä³â, ó 
ïîð³âíÿíí³ ç äîðîñëèìè òâàðèíàìè, ñïîñòåð³ãàºòüñÿ 

çá³ëüøåííÿ ñóáïîïóëÿö³¿ åõ³íîöèò³â 1-2 
òèï³â ³ á³ëüø íèçüê³ ïîêàçíèêè âì³ñòó åðè-
òðîöèò³â ãðóïè b

2-3
 (p <0,001). 

Ç ìåòîþ ñèñòåìíî¿ îö³íêè ñòàíó ÷åð-
âîíî¿ êðîâ³ ïëîä³â ³ äîðîñëèõ îñîáèí, 
íàìè áóëè ðîçðàõîâàí³ ³íôîðìàö³éí³ ïî-
êàçíèêè [2], íà ï³äñòàâ³ ÿêèõ ìîæíà áóëî 
á ñóäèòè ïðî ñò³éê³ñòü ñèñòåìíî¿ îðãàí³-
çàö³¿ êðîâ³ ó âèâ÷åí³ ïåð³îäè îíòîãåíåçó. 
Ïðîâåäåí³ ðîçðàõóíêè ïîêàçàëè, ùî ó äî-
ðîñëèõ îñîáèí â ïîð³âíÿíí³ ç â³äïîâ³äíè-
ìè ïîêàçíèêàìè ïëîä³â, ïîì³òíî çíèæó-
þòüñÿ ïîêàçíèêè ³íôîðìàö³éíî¿ åíòðîï³¿ 
(H), â³äíîñíî¿ îðãàí³çàö³¿ ñèñòåìè (O) é 
â³äíîñíî¿ åíòðîï³¿ (h). Ïîðÿä ç öèì, ó äî-
ðîñëèõ îñîáèí çðîñòàº êîåô³ö³ºíò íàä-
ì³ðíîñò³ ñèñòåìè (òàáë. 3). 

Íàâåäåí³ äàí³ ñâ³ä÷àòü ïðî òå, ùî ó 
ïëîä³â îñíîâíèì ïðîÿâîì àäàïòèâíèõ 
âëàñòèâîñòåé îðãàí³çìó º ïîì³ðíî ï³ä-
âèùåíà ê³ëüê³ñòü åõ³íîöèò³â ïåðøîãî ³ 
äðóãîãî òèï³â, òîä³ ÿê ó äîðîñëèõ îñîáèí 
àäàïòàö³ÿ îðãàí³çìó ïðîÿâëÿºòüñÿ çá³ëü-
øåííÿì â ïåðèôåð³éí³é êðîâ³, â îñíîâíî-
ìó, ñóáïîïóëÿö³¿ ñòîìàòîöèò³â. 

Âèñíîâêè. 
1. Ó ïëîä³â îñíîâíèì ïðîÿâîì àäàï-

òèâíèõ âëàñòèâîñòåé îðãàí³çìó º ïîì³ðíî 
ï³äâèùåíà ê³ëüê³ñòü åõ³íîöèò³â ïåðøîãî ³ 
äðóãîãî òèï³â, òîä³ ÿê ó äîðîñëèõ îñî-

Ðèñ. 2. Ôðàãìåíòè ìàçê³â êðîâ³ äîðîñëèõ îñîáèí (ñàìîê) (à, á) ³ 
êîðäîâî¿ êðîâ³ 20 äîáîâèõ ïëîä³â á³ëîãî ùóðà (â, ã). Íåçàáàðâëåí³ 

ïðåïàðàòè (îá. 40, îê. 20õ): à, á – ïîì³ðíî âèðàæåíèé ñòîìàòî-
öèòîç; â – ïîì³ðíî âèðàæåíèé åõ³íîöèòîç; ã – ñòîìàòîöèòè (Ñò

4
) 

ãëå÷èêîïîä³áíî¿ ôîðìè. Çàçíà÷åí³ òèïè êë³òèí ïîì³÷åí³ ñòð³ëêîþ. 

Òàáëèöÿ 3

Çíà÷åííÿ ³íôîðìàö³éíèõ ïîêàçíèê³â 

äëÿ êîðäîâî¿ êðîâ³ 20 äîáîâèõ ïëîä³â ³ 

ïåðèôåð³éíî¿ êðîâ³ äîðîñëèõ ñàìîê 

á³ëèõ ùóð³â

²íôîðìàö³éí³ ïîêàçíèêè ïëîäè
Äîðîñë³ 
îñîáèíè

ìàêñèìàëüíà åíòðîï³ÿ (H max) 2,3219 2,0000

³íôîðìàö³éíà åíòðîï³ÿ (H) 0,3719 0,3099

â³äíîñíà åíòðîï³ÿ (h) 0,1602 0,1549

îðãàí³çàö³ÿ ñèñòåìè (O) 1,9500 1,6901

êîåô³ö³ºíò íàäì³ðíîñò³ (R) 83,98 % 84,51 %

áèí àäàïòàö³ÿ îðãàí³çìó ïðîÿâëÿºòüñÿ çá³ëüøåííÿì 
â ïåðèôåð³éí³é êðîâ³, â îñíîâíîìó, ñóáïîïóëÿö³¿ 
ñòîìàòîöèò³â. Òàêå ð³çíå ñï³ââ³äíîøåííÿ â ñèñòåì³ 
åõ³íîöèòè / ñòîìàòîöèòè âêàçóº íà òå, ùî ïëîäè 
ìàþòü ïîòåíö³éíî á³ëüøèé ðåçåðâ àäàïòèâíèõ âëà-
ñòèâîñòåé ó ïîð³âíÿíí³ ç äîðîñëèìè îñîáèíàìè. 
Íà êîðèñòü òàêîãî âèñíîâêó âêàçóº òàêîæ òà îáñòà-
âèíà, ùî äëÿ îáîõ â³êîâèõ ãðóï ïîêàçíèê ì³íëèâîñò³ 
åðèòðîöèò³â çíàõîäèâñÿ â ìåæàõ 0, 33 ³ 0,23 â³ä-
ïîâ³äíî. 

2. Ñàìå ö³ îñîáëèâîñò³ ð³âíÿ àäàïòèâíèõ âëà-
ñòèâîñòåé îðãàí³çìó ïëîä³â ³ äîðîñëèõ îñîáèí ìî-
æóòü ïîÿñíþâàòè ìåíøó â âàð³àáåëüíîñò³ ³ âåëèêó ïî 
ñò³éêîñò³ ðåàêö³þ íà çîâí³øí³ ôàêòîðè (íàïðèêëàä, 
íà õîëîäîâèé), ÿêó âèÿâëÿþòü ïëîäè, í³æ äîðîñë³ 
îñîáèíè. 

3. Ç óðàõóâàííÿì ³íôîðìàö³éíèõ ïîêàçíèê³â, 
îòðèìàí³ äàí³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ îö³íêè 
îñîáëèâîñòåé ³ ñòóïåíÿ â³äïîâ³äíî¿ ðåàêö³¿ îðãàí³çìó 
ð³çíèõ â³êîâèõ ãðóï åêñïåðèìåíòàëüíèõ òâàðèí 
íà âïëèâ ôàêòîð³â çîâí³øíüîãî ñåðåäîâèùà ïðè 
âèð³øåíí³ ð³çíèõ ïðîáëåì åêîëîã³÷íî¿ á³îáåçïåêè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ïî-
äàëüøîìó ïëàíóºòüñÿ äîñë³äèòè íàïðÿìîê ìîæëè-
âèõ ïîðóøåíü ðîçâèòêó ïëîäó â ïðåíàòàëüíîìó ïå-
ð³îä³ òà ïîñòíàòàëüíîìó ðîçâèòêó íîâîíàðîäæåíèõ 
ïðè ð³çíèõ çàõâîðþâàííÿõ ìàòåðèíñüêîãî îðãàí³çìó 
â ð³çíèõ îáëàñòÿõ åêñïåðèìåíòàëüíî¿ êîñì³÷íî¿ ìå-
äèöèíè ïðè ïëàíóâàíí³ äîâãîñòðîêîâèõ êîñì³÷íèõ 
ïîëüîò³â, à òàêîæ â êë³í³÷í³é ìåäèöèí³ [5]. 

à

â

á

ã
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ÓÄÊ -611. 51. 629. 7(092)
ÏÎÐ²ÂÍßËÜÍÈÉ ÀÍÀË²Ç ÎÑÎÁËÈÂÎÑÒÅÉ ÄÅÔÎÐÌÀÁ²ËÜÍÎÑÒ² ÅÐÈÒÐÎÖÈÒ²Â Â ÑÈÑÒÅÌ² 

«ÌÀÒÈ – ÏË²Ä» ÏÐÈ ÃÐÀÂ²ÒÀÖ²ÉÍÎÌÓ ÍÀÂÀÍÒÀÆÅÍÍ²
ßöåíêî Î. Â., ßöåíêî Â. Ï. 
Ðåçþìå. Ïðåäñòàâëåí³ ðåçóëüòàòè ïîð³âíÿëüíîãî àíàë³çó îñîáëèâîñòåé äåôîðìàá³ëüíîñò³ åðèòðîöè-

ò³â ïëîä³â ùóð³â òà âàã³òíèõ ñàìèöü (âñüîãî 30 åêñïåðèìåíòàëüíèõ òâàðèí ð³çíîãî â³êó, âêëþ÷àþ÷è 14, 18 ³ 
20-äåííèõ çàðîäê³â), ÿê³ ïåðåíåñëè â³äöåíòðîâå ãðàâ³òàö³éíå íàâàíòàæåííÿ ó êðàí³î-êàóäàëüíîìó òà êàóäî-
êðàí³àëüíîìó íàïðÿìêàõ. Âñòàíîâëåíî, ùî ó ïëîä³â îñíîâíèì ïðîÿâîì àäàïòèâíèõ âëàñòèâîñòåé îðãàí³çìó 
º ïîì³ðíî ï³äâèùåíà ê³ëüê³ñòü åõ³íîöèò³â ïåðøîãî ³ äðóãîãî òèï³â, òîä³ ÿê ó äîðîñëèõ îñîáèí àäàïòàö³ÿ îðãà-
í³çìó ïðîÿâëÿºòüñÿ çá³ëüøåííÿì â ïåðèôåð³éí³é êðîâ³, â îñíîâíîìó, ñóáïîïóëÿö³¿ ñòîìàòîöèò³â. 

Êëþ÷îâ³ ñëîâà: çàðîäêè ùóð³â, âàã³òí³ ñàìèö³, ãðàâ³òàö³éíå íàâàíòàæåííÿ, åõ³íîöèòè, ñòîìàòîöèòè. 

ÓÄÊ -611. 51. 629. 7(092)
ÑÐÀÂÍÈÒÅËÜÍÛÉ ÀÍÀËÈÇ ÎÑÎÁÅÍÍÎÑÒÅÉ ÄÅÔÎÐÌÀÁÈËÜÍÎÑÒÈ ÝÐÈÒÐÎÖÈÒÎÂ Â ÑÈÑÒÅÌÅ 

«ÌÀÒÜ – ÏËÎÄ» ÏÐÈ ÃÐÀÂÈÒÀÖÈÎÍÍÎÉ ÍÀÃÐÓÇÊÅ
ßöåíêî Å. Â., ßöåíêî Â. Ï. 
Ðåçþìå. Ïðåäñòàâëåíû ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà îñîáåííîñòåé äåôîðìàáèëüíîñòè 

ýðèòðîöèòîâ çàðîäûøåé êðûñ è áåðåìåííûõ ñàìîê (âñåãî 30 ýêñïåðèìåíòàëüíûõ æèâîòíûõ ðàçíîãî âîç-
ðàñòà, âêëþ÷àÿ 14, 18 è 20 äíåâíûõ çàðîäûøåé), êîòîðûå ïåðåíåñëè öåíòðîáåæíóþ ãðàâèòàöèîííóþ íà-
ãðóçêó â êðàíèî – êàóäàëüíîì è êàóäî – êðàíèàëüíîì íàïðàâëåíèÿõ. Óñòàíîâëåíî, ÷òî ó ïëîäîâ îñíîâíûì 
ïðîÿâëåíèì àäàïòèâíèõ ñâîéñòâ îðãàíèçìà ÿâëÿåòñÿ óìåðåííîå ïîâûøåíèå êîëè÷åñòâà ýõèíîöèòîâ ïåðâî-
ãî è âòîðîãî òèïîâ, òîãäà êàê ó âçðîñëûõ îñîáåé àäàïòàöèÿ îðãàíèçìà ïðîÿâëÿåòñÿ óâåëè÷åíèåì â ïåðèôå-
ðè÷åñêîé êðîâè, â îñíîâíîì, ñóáïîïóëÿöèè ñòîìàòîöèòîâ. 

Êëþ÷åâûå ñëîâà: çàðîäûøè êðûñ, áåðåìåííûå ñàìêè, ãðàâèòàöèîííàÿ íàãðóçêà, ýõèíîöèòû, 
ñòîìàòîöèòû. 

 
UDC -611. 51. 629. 7(092)
Comparative Analysis of Characteristics of Erythrocytes Deformability in the «Mother – Fetus» System 

under Gravity Loading 
Yatsenko O. V., Yatsenko V. P. 
Abstract. The results of comparative analysis of characteristics of erythrocytes deformability in rats’ fetuses 

and pregnant females (30 experimental animals altogether of different age, including 14, 18 and 20-day fetuses), 
who underwent centrifugal gravity loading in craniocaudal and caudocranial directions, have been presented. 

The model of hyper gravity was reproduced by animals’ centrifugation in Ê26D centrifuge with rotor radius of 23 
cm. Rats were placed into plastic compartments in such a way that their heads were oriented to centrifugal accel-
eration, i. e., rodents’ heads were directed to the center (head-tail position), i. e., craniocaudal direction, and out of 
the center (tail-head position), i. e., caudocranial direction. 

The experiments have been carried out on IV groups of animals: Group I involved control pregnant females, who 
were kept in the same housing conditions as experimental ones, but did not undergo gravity loading (n=9); group II 
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involved experimental pregnant females, who underwent gravity loading 2 g force (during 3 hours every day) in cau-
docranial direction (n=9); group III involved experimental pregnant females, who underwent gravity loading 2 g force 
(during 3 hours every day) in craniocaudal direction (n=3); the IV group involved experimental pregnant females, 
who underwent gravity loading 4 g force (during 3 hours every day) in craniocaudal direction (n=9). 

The studies showed that in cord blood of 20-day old fetuses of white rats, subpopulation of normocytes 
constituted 94,73 %, erythrocytes of b

1 
group – 3,22 % and erythrocytes of b

2-3 
group – 1,41 %. At the same time, 

stomatocytes of Type I and II prevailed in erythrocytes of b
2-3 

group. 
The analysis of peripheral blood of adult females showed that the rate of subpopulation of normocytes’ did not 

significantly differ from the similar one in fetuses and constituted 95,84 %. At the same time the rate of subpopula-
tion of erythrocytes of b

1 
group in animals was significantly and reliably lower (1,33 %) than in fetuses and number 

of b
2-3 

group cells was growing up to 2,14 %. 
Thus, it has been established that in fetuses the main manifestation of adaptive properties of organism is the 

moderately elevated number of echinocytes of Type I and II, whereas in adults, adaptation of organism manifests 
mainly in growth of subpopulation of stomatocytes in peripheral blood. 

Such different ratio in the system of echinocytes/ stomatocytes indicates that fetuses possess potentially more 
reserve of adaptive properties in comparison with adults. 

Taking into consideration the informational indices, this data may be used to evaluate peculiarities and degree of 
adequate reaction of organism of experimental animals of different age groups to the influence of the environment 
while solving multiple problems of ecological biosafety. 

The findings can also be used in different fields of experimental space medicine in planning of long-term space 
flights as well as in clinical medicine in evaluation and prediction of direction of possible disturbances of fetation 
during the prenatal period and postnatal development of newborns in various diseases of maternal organism. 

Key words: fetuses of rats, pregnant females, gravity loading, echinocytes, stomatocytes. 
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