
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 2 (123)392

Ô²Ç²ÎËÎÃ²ß

Ðîáîòà º ôðàãìåíòîì ÍÄÐ «Ðàííÿ êë³í³êî-ëà-
áîðàòîðíà ä³àãíîñòèêà,îñîáëèâîñò³ ïàòîãåíåçó 
òà ðîçðîáêà ìåòîä³â ë³êóâàííÿ ³ ïðîô³ëàêòèêè äèñ-
öèðêóëÿòîðíî¿ åíöåôàëîïàò³¿ ó õâîðèõ ã³ïåðòîí³÷-
íîþ õâîðîáîþ, ÿêà ðîçâèíóëàñü ó â³ääàëåíîìó ïåð³-
îä³ ï³ñëÿ âïëèâó ìàëèõ äîç ³îí³çóþ÷îãî îïðîì³íåííÿ 
ç óðàõóâàííÿì ãåíåòè÷íèõ ôàêòîð³â», ¹ äåðæàâíî¿ 
ðåºñòðàö³¿ 0101U005504.

Âñòóï. Â ïîïåðåäí³õ äîñë³äæåííÿõ íàìè âñòàíîâ-
ëåíà íàÿâí³ñòü àñèìåòð³é â ñèñòåì³ êðîâ³ â ñèìåòðè÷-
íèõ ñóäèíàõ, çîêðåìà àñèìåòð³¿ ïîêàçíèê³â ãåìîñòàçó 
[4,5]. Òàê³ àñèìåòð³¿ ìîæóòü áóòè çóìîâëåí³ ð³çíîþ 
àêòèâí³ñòþ á³îëîã³÷íî-àêòèâíèõ ðå÷îâèí, íàñàìïåðåä 
òêàíèííèõ ôàêòîð³â ãåìîñòàçó, ùî âèâ³ëüíÿþòü ð³çí³ 
îðãàíè â êðîâ [3], â òîìó ÷èñë³ ïàðí³ îðãàíè [1]. 

Ìåòîþ äîñë³äæåííÿ ñòàëî âèâ÷åííÿ ñòóïåíþ 
àñèìåòð³¿ ïîêàçíèê³â ãåìîñòàçó â ð³çíèõ ñóäèíàõ òâà-
ðèí òà ¿õ ïîð³âíÿííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòàëü-
í³ äîñë³äæåííÿ ïðîâåäåí³ íà 30 áåçïîðîäíèõ êîòàõ 
âàãîþ 2,5-4 êã. Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè 
ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ 
êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòî-
âóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» 
(Ñòðàñáóðã, 2005), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñ-
ïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ï`ÿòèì íàö³î-
íàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2013).

Ó òâàðèí â óìîâàõ ãåêñåíàëîâîãî íàðêîçà (100 ìã/êã
âàãè) îòðèìóâàëè êðîâ îäíî÷àñíî ç êîæíî¿ ïàðè ñè-
ìåòðè÷íèõ ñóäèí (â îäíèõ äîñë³äàõ – ÿðåìíèõ, â äðó-
ãèõ – ñòåãíîâèõ, â òðåò³õ – íèðêîâèõ), çì³øóâàëè ¿¿ 
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ç 3,8 % öèòðàòîì íàòð³þ ó ñï³ââ³äíîøåíí³ 9:1. Óñ³ ìàí³-
ïóëÿö³¿ âèêîíóâàëè ïëàñòèêîâèìè øïðèöàìè òà ãîëêà-
ìè îäíàêîâèõ ðîçì³ð³â.

Äàë³ êðîâ öåíòðèôóãóâàëè 10 õâèëèí ïðè 1500 îá/õâ.
äëÿ îòðèìàííÿ òðîìáîöèòíî¿ ïëàçìè, ÷àñòèíó òðî-
áîöèòíî¿ ïëàçìè öåíòðèôóãóâàëè 30 õâèëèí ïðè 
3000 îá/õâ., îòðèìóþ÷è áåçòðîìáîöèòíó ïëàçìó. 
Â íèõ äîñë³äæóâàëè ÷àñ ðåêàëüöèô³êàö³¿ òðîìáîöèòíî¿ 
(×ÐÒÏ) òà áåçòðîìáîöèòíî¿ ïëàçìè (×ÐÁÏ), àêòèâîâà-
íèé ÷àñòêîâî òðîìá³íîâèé ÷àñ (À×Ò×) íà ïðèëàä³ «Clot-
1» ô³ðìè «Hospitex Diagnostic» (²òàë³ÿ) ç âèêîðèñòàííÿì 
ðåàêòèâ³â ö³º¿ æ ô³ðìè.

Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ ïðî-
âåäåíî ç çàñòîñóâàííÿì êîìï’þòåðíèõ ïðîãðàì ç âè-
çíà÷åííÿì êðèòåð³þ Ñòüþäåíòà. Çà â³ðîã³äí³ ïðèéìà-
ëèñü çíà÷åííÿ ð < 0,05.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Â ðå-
çóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü íàìè âñòàíîâëåíî, 
ùî ó êîæí³é òâàðèíè ïîêàçíèêè êîàãóëÿö³éíîãî ãåìîñ-
òàçó â³äð³çíÿëèñü â ñèìåòðè÷íèõ ñóäèíàõ. Àëå ó îäíèõ 
òâàðèí á³ëüøà àêòèâí³ñòü ãåìîñòàçó âèÿâèëàñü â ë³âèõ 
ñóäèíàõ, à ó ³íøèõ – â ïðàâèõ. Òîìó ìè ðîçä³ëèëè òâà-
ðèí íà äâ³ ï³äãðóïè. Ïåðøà ï³äãðóïà: á³ëüø àêòèâíèé 
ãåìîñòàç ñïðàâà, ïðî ñâ³ä÷èòü ìåíø³ ïîêàçíèêè ×ÐÁÒ, 
×ÐÒÏ òà À×Ò×. Äðóãà ãðóïà – íàâïàêè. Äëÿ ïîð³âíÿííÿ 
ñòóïåíþ àñèìåòð³¿ â ð³çíèõ ñóäèííèõ ðåã³îíàõ ð³çíèöþ 
â ïîêàçíèêàõ ñèìåòðè÷íèõ ñóäèí âèçíà÷àëè ó â³äñî-
òêàõ (â ë³âèõ ñóäèíàõ â³äíîñíî ïðàâèõ, ïîêàçíèê â ÿêèõ 
ïðèéíÿòèé çà 100 %) (ðèñ. 1-3).

Âèÿâèëîñü, ùî ×ÐÒÏ ó ÿðåìíèõ âåíàõ â òâà-
ðèí 1 ï³äãðóïè ñïðàâà 89,5 ± 13,7 ñ, à çë³âà – 

Ðèñ. 1. ×ÐÒÏ â ë³âèõ ñóäèíàõ â³äíîñíî ïðàâèõ (100 %) 
ó òâàðèí 1 òà 2 ï³äãðóï ( %).

Ðèñ. 2. ×ÐÁÏ â ë³âèõ ñóäèíàõ â³äíîñíî ïðàâèõ (100 %) 
ó òâàðèí 1 òà 2 ï³äãðóï ( %).
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144,0 ± 29,1 ñ (á³ëüøå íà 61,7 %, ð < 0,05), à ó 2 ï³ä-
ãðóïè ìåíøå íà 21,5 % (ñïðàâà 130,0 ± 21,6 ñ, çë³âà 
102,0 ± 23,3 ñ). Â ñòåãíîâèõ âåíàõ â³äïîâ³äí³ ïîêàçíè-
êè: 1 ï³äãðóïà – 113,4 ± 12,1 ñ òà 129,0 ± 13,1 ñ (14,1 %), 
2 ï³äãðóïà – 163,3 ± 18,3 ñ òà 128,0 ± 8,6 ñ (21,6 %, 
ð < 0,05). Â íèðêîâèõ âåíàõ: 1 ï³äãðóïà – 79,0 ± 5.7 ñ 
òà  4,0 ± 4.3 ñ (18,9 %, ð < 0,05), 2 ï³äãðóïà – 81,0 ± 3,4 ñ 
òà 68,0 ± 2,7 ñ (16,0 %, ð < 0,05 ). Ð³çíèöÿ ïîêàçíèê³â 
×ÐÒÏ, à òàêîæ ×ÐÁÒ òà À×Ò× â ð³çíèõ ñóäèíàõ ó â³äñî-
òêàõ ïðåäñòàâëåíî íà ä³àãðàìàõ.

ßê âèäíî ç íàâåäåíèõ äàíèõ íàéá³ëüøà ñòóïåíü 
àñèìåòð³¿ ïîêàçíèê³â ×ÐÒÏ òà ×ÐÁÒ âèÿâëåíà â ÿðåì-
íèõ âåíàõ, â ñòåãíîâèõ òà íèðêîâèõ âåíàõ ð³çíèöÿ ì³æ 
1 òà 2 ï³äãðóïîþ ïðàêòè÷íî îäíàêîâà. Ð³çíèöÿ À×Ò× 
â óñ³õ ñóäèííèõ ðåã³îíàõ ïðàêòè÷íî îäíàêîâà. 

Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ïðèïóñòèòè, ùî 
òêàíèíè ìîçêó á³ëüø àêòèâíî âïëèâàþòü íà àêòèâí³ñòü 
ïîêàçíèê³â ãåìîñòàçó í³æ ì’ÿçè òà íèðêè. Âïëèâ ïðàâî¿ 
òà ë³âî¿ ï³âêóë³ ó ð³çíèõ òâàðèí ìîæå áóòè ð³çíîñïðÿ-
ìîâàíèì. Ìîæëèâî òàêèìè îñîáëèâîñòÿìè ìîæíà 
ïîÿñíèòè, ùî ñóäèííà ïàòîëîã³ÿ â ð³çíèõ ðåã³îíàõ êðî-
âîîá³ãó ìîæå ïðîÿâëÿòèñÿ îäíîá³÷íî [2], ÷àñòîòà ñó-
äèííèõ óðàæåíü ñïðàâà òà çë³âà íåîäíàêîâà, îäíîá³÷í³ 
ñóäèíí³ óñêëàäíåííÿ çàõâîðþâàíü ãîëîâíîãî ìîçêó 
çóñòð³÷àþòüñÿ ÷àñò³øå í³æ â ³íøèõ ïàðíèõ îðãàíàõ.

Âèñíîâêè. Íàéá³ëüøà ñòóïåíü àñèìåòð³¿ âèÿâëåíà 
â ñóäèíàõ, ùî íåñóòü êðîâ â³ä ð³çíèõ ï³âêóëü ãîëîâíîãî 
ìîçêó – ÿðåìíèõ âåíàõ, ùî ñâ³ä÷èòü ïðî íåîäíàêîâó 
àêòèâí³ñòü ð³çíèõ ñèìåòðè÷íèõ îðãàí³â òà àñèìåòðè÷-
í³ñòü ¿õ âïëèâó íà ïîêàçíèêè ãåìîñòàçó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íàÿâ-
í³ñòü ð³çíîãî ñòóïåíþ àñèìåòð³¿ ïîêàçíèê³â ãåìîñòà-
çó â ñèìåòðè÷íèõ ñóäèíàõ ð³çíèõ ñóäèííèõ ðåã³îí³â 
íåîáõ³äíî âðàõóâàòè ïðè ìîäåëþâàíí³ ïàòîëîã³÷íèõ 
ïðîöåñ³â, îñîáëèâî òèõ, ùî ðîçâèâàþòüñÿ îäíîá³÷íî 
(íàïðèêëàä ãîñòð³ ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó, 
òðîìáîôëåá³òè òà ³íø³).
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Êîêîâñüêà Î.Â.
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ ñòàëî âèâ÷åííÿ ñòóïåíþ àñèìåòð³¿ ïîêàçíèê³â ãåìîñòàçó â ð³çíèõ ñóäèíàõ òâà-

ðèí òà ¿õ ïîð³âíÿííÿ.
Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ïðèïóñòèòè, ùî òêàíèíè ìîçêó á³ëüø àêòèâíî âïëèâàþòü íà àêòèâí³ñòü ïî-

êàçíèê³â ãåìîñòàçó í³æ ì’ÿçè òà íèðêè. Âïëèâ ïðàâî¿ òà ë³âî¿ ï³âêóë³ ó ð³çíèõ òâàðèí ìîæå áóòè ð³çíîñïðÿìîâà-
íèì. Ìîæëèâî òàêèìè îñîáëèâîñòÿìè ìîæíà ïîÿñíèòè, ùî ñóäèííà ïàòîëîã³ÿ â ð³çíèõ ðåã³îíàõ êðîâîîá³ãó ìîæå 
ïðîÿâëÿòèñÿ îäíîá³÷íî, ÷àñòîòà ñóäèííèõ óðàæåíü ñïðàâà òà çë³âà íåîäíàêîâà, îäíîá³÷í³ ñóäèíí³ óñêëàäíåííÿ 
çàõâîðþâàíü ãîëîâíîãî ìîçêó çóñòð³÷àþòüñÿ ÷àñò³øå í³æ â ³íøèõ ïàðíèõ îðãàíàõ.

Ó ðîáîò³ ïîêàçàíî, ùî â ñèìåòðè÷íèõ ñóäèíàõ ð³çíèõ ñóäèííèõ ðåã³îí³â âèÿâëåíà àñèìåòð³ÿ ïîêàçíèê³â ãå-
ìîñòàçà. Ó îäíèõ òâàðèí ãåìîñòàòè÷íà àêòèâí³ñòü âèùå ñïðàâà (1 ï³äãðóïà), ó ³íøèõ – çë³âà (2 ï³äãðóïà). Íàéá³ëü-
øà ñòóï³íü àñèìåòð³¿ âèÿâëåíà â ÿðåìíèõ âåíàõ: â 1 ï³äãðóï³ ìàêñèìàëüíà â³äì³íí³ñòü ïîêàçíèê³â ñïðàâà ³ ë³âîðó÷ 
61,7 % (ð < 0,05), â 2 ï³äãðóï³ – 21,5 %. Â ñòåãíîâèõ ³ íèðêîâèõ âåíàõ ìàêñèìàëüíà â³äì³íí³ñòü 23 %.

Êëþ÷îâ³ ñëîâà: àñèìåòð³ÿ, ãåìîñòàç.
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ñóäàõ æèâîòíûõ è èõ ñðàâíåíèå.

Ðèñ. 3. À×Ò× â ë³âèõ ñóäèíàõ â³äíîñíî ïðàâèõ (100 %) 
ó òâàðèí 1 òà 2 ï³äãðóï ( %).
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Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî òêàíè ìîçãà áîëåå àêòèâíî âëèÿþò íà àêòèâíîñòü ïî-
êàçàòåëåé ãåìîñòàçà, ÷åì ìûøöû è ïî÷êè. Âëèÿíèå ïðàâîãî è ëåâîãî ïîëóøàðèÿ ó ðàçíûõ æèâîòíûõ ìîæåò áûòü 
ðàçíîíàïðàâëåííûì. Âîçìîæíî òàêèìè îñîáåííîñòÿìè ìîæíî îáúÿñíèòü, ÷òî ñîñóäèñòàÿ ïàòîëîãèÿ â ðàçíûõ 
ðåãèîíàõ êðîâîîáðàùåíèÿ ìîæåò ïðîÿâëÿòüñÿ îäíîñòîðîííå, ÷àñòîòà ñîñóäèñòûõ ïîðàæåíèé ñïðàâà è ñëåâà 
íåîäèíàêîâàÿ, îäíîñòîðîííèå ñîñóäèñòûå îñëîæíåíèÿ çàáîëåâàíèé ãîëîâíîãî ìîçãà âñòðå÷àþòñÿ ÷àùå, ÷åì 
â äðóãèõ ïàðíûõ îðãàíàõ. 

Â ðàáîòå ïîêàçàíî, ÷òî â ñèììåòðè÷íûõ ñîñóäàõ ðàçíûõ ñîñóäèñòûõ ðåãèîíîâ âûÿâëåíà àñèììåòðèÿ ïî-
êàçàòåëåé ãåìîñòàçà. Ó îäíèõ æèâîòíûõ ãåìîñòàòè÷åñêàÿ àêòèâíîñòü âûøå ñïðàâà (1 ïîäãðóïïà), ó äðóãèõ – 
ñëåâà (2 ïîäãðóïïà). Íàèáîëüøàÿ ñòåïåíü àñèììåòðèè âûÿâëåíà â ÿðåìíûõ âåíàõ: â 1 ïîäãðóïïå ìàêñèìàëüíîå 
ðàçëè÷èå ïîêàçàòåëåé ñïðàâà è ñëåâà 61,7 % (ð < 0,05), âî 2 ïîäãðóïïå – 21,5 %. Â áåäðåííûõ è ïî÷å÷íûõ âåíàõ 
ìàêñèìàëüíîå ðàçëè÷èå 23 %.

Êëþ÷åâûå ñëîâà: àñèììåòðèÿ, ãåìîñòàç.
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Comparison of Asymmetry Degree of Some Rates of Hemostasis in Cat Different Symmetric Vessels 
Kokovska O.V. 
Abstract. The purpose of the research was to study the degree of asymmetry of hemostasis rates in animals’ dif-

ferent vessels and their comparison. 
Objects and Methods. 30 outbred cats, weighted 2,5-4 kg, have been involved into experimental studies. Blood, 

taken from each pair of symmetric vessels simultaneously (in one studies from the jugular ones, in another from femoral 
and in the third ones from the renal) of the animals exposed to hexenal anesthesia (100 mg/kg) was mixed with 3,8 % 
sodium citrate in 9:1 ratio. All manipulations have been made with plastic syringes and needles of the same sizes. 

Then the blood was centrifuged during 10 minutes in rotation of 1500 turnovers per minute to obtain thrombocyte 
plasma; a portion of thrombocyte plasma was centrifuged during 30 minutes in rotation of 3000 turnovers per minute, 
obtaining the thrombocyteless plasma. They were studied to measure the time of recalcification of thrombocyte and 
thrombocyteless plasma, activated partially thrombin time on the Hospitex Diagnostic «Clot-1» apparatus (Italy), utiliz-
ing the reagents, made by the same company. 

Results and Discussion. The findings have established that each animal showed different rates of hemostasis co-
agulation in symmetric vessels. However, some animals showed more hemostasis activity in the left vessels, whereas 
the other animals showed higher activity of hemostasis in the right vessels. Consequently, the animals were assigned 
into two subgroups. The first subgroup: more active hemostasis on the right, indicated by lower rates of thrombocyte-
less plasma recalcification time, thrombocyte plasma recalcification time and activated partially thrombin time. The sec-
ond group – inversely. To compare the degree of asymmetry in different vascular regions the difference in the rates 
for symmetric vessels were defined in percent (in the left vessels relative to the right ones, where the rate is accounted 
for 100 %).

It was revealed that thrombocyte plasma recalcification time in the jugular veins in animals from Subgroup I ac-
counted for 89.5 ± 13.7s on the right, and 144.0 ± 29.1 s on the left (61.7 % more, ð < 0.05), whereas in Subgroup II 
this rate was 21.5 % less (130.0 ± 21.6 s on the right, and 102.0 ± 23.3 s on the left). In the femoral veins the rates were 
the following: Subgroup I: 113.4 ± 12.1 s on the right and 129,0 ± 13,1 s on the left (14,1 %); Subgroup II: 163.3 ± 18.3 s 
on the right and 128.0 ± 8.6 s on the left (21,6 %, ð < 0,05). In the renal veins: Subgroup I – 79.0 ± 5.7 s and 94.0 ± 4.3 s, 
respectively (18.9 %, ð < 0.05); Subgroup II – 81.0 ± 3.4 s and 68.0 ± 2.7 s, respectively (16.0 %, ð < 0.05 ). The difference 
in the rates of thrombocyte plasma recalcification time, as well as thrombocyteless plasma recalcification time and ac-
tivated partially thrombin time in different vessels, measured in percent, are demonstrated in the charts.

The highest degree of asymmetry in the rates of thrombocyte plasma recalcification time and thrombocyteless plas-
ma recalcification time was revealed in the jugular veins, whereas in the femoral and renal veins the difference between 
the Subgroup I and II was almost the same. The difference in the rate of activated partially thrombin time in all vascular 
regions is almost the same. 

The findings allow hypothesizing that the cerebral tissues influenced the activity of hemostasis rates more active 
than muscles and kidneys. The impact of right and left hemispheres of different animals can be multidirectional. Proba-
bly, such peculiarities can be explained by the fact that vascular pathology in various regions of the blood circulation can 
be revealed unilaterally, and the frequency of vascular lesions on the right and on the left is not equal, and unilateral 
vascular complications of cerebral diseases occur more often than in other pair organs. 

Conclusions. The highest degree of asymmetry has been found in the vessels, which carry blood from different 
brain hemispheres, i.e. in the jugular veins, indicating about unequal activity of different symmetric organs and asym-
metry of their impact on the rates of hemostasis. 

Availability of different degree of asymmetry of the rates of hemostasis in the symmetrical vessel of different vas-
cular regions should be taken into consideration in modeling of pathologic process, especially the ones, that develop 
unilaterally (e.g., the acute impairments of cerebral circulation, trombophlebitis, etc.). 

Keywords: asymmetry, hemostasis. 
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