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Àêòóàëüí³ñòü. Àðòåð³àëüíà ã³ïåðòåíç³ÿ (ÀÃ) çà-
ëèøàºòüñÿ íàéïîøèðåí³øîþ ïàòîëîã³ºþ ñåðöåâî-
ñóäèííî¿ ñèñòåìè, õâîðîáà ÷àñòî âèíèêàº íà ôîí³
àòåðîñêëåðîçó. Öåé ñòàí ñóäèííî¿ ñò³íêè ï³äâèùóº
¿¿ æîðñòê³ñòü òà ðîáèòü åíäîòåë³é âðàçëèâ³øèì äî
óðàæåíü, ùî, â ñâîþ ÷åðãó, º ïóñêîâèì ôàêòîðîì
äëÿ àêòèâàö³¿ êàñêàäó êîàãóëÿö³¿ òà ðîçâèòêó òðîì-
áîçó [4].

Ïðè äîñë³äæåíí³ ñèñòåìè ãåìîñòàçó ó ïàö³ºíò³â ç
ÀÃ òà ³øåì³÷íîþ õâîðîáîþ ñåðöÿ (²ÕÑ) âèÿâëåíî
ñõèëüí³ñòü äî òðîìáîç³â: â ïëàçì³ êðîâ³ ï³äâèùóºòüñÿ
âì³ñò ô³áðèíîãåíó, ôàêòîðó Â³ëëåáðàíäà, ðîç÷èí-
íèõ ô³áðèí-ìîíîìåðíèõ êîìïëåêñ³â (ÐÔÌÊ). Òà-
êîæ ñïîñòåð³ãàëîñü ïîñèëåííÿ àêòèâíîñò³ çîâí³øíü-
îãî òà âíóòð³øíüîãî øëÿõ³â êàñêàäó êîàãóëÿö³¿, ïðî
ùî ñâ³ä÷èëî âêîðî÷åííÿ òðîìá³íîâîãî ÷àñó (Ò×),
àêòèâîâàíîãî ÷àñòêîâîãî òðîìáîïëàñòèíîâîãî ÷àñó
(À×Ò×), ïðîòðîìá³íîâîãî ÷àñó (ÏÒ×) ç â³äïîâ³äíèì
çíèæåííÿì ì³æíàðîäíîãî íîðìàë³çîâàíîãî â³äíî-
øåííÿ (ÌÍÂ). Ó ðÿä³ äîñë³äæåíü òðîìáîô³ë³÷í³
çì³íè ïîñèëþâàëèñü çìåíøåííÿì àêòèâíîñò³ ïðî-

òèçãîðòóþ÷îãî ïîòåíö³àëó, çîêðåìà àíòèòðîìá³íó
²²² (ÀÒ ²²²) òà ïëàçì³íîãåíó [1, 2].

Ó 2015 ðîö³ áóëî ïðîâåäåíî àíàë³ç êë³í³÷íèõ
äîñë³äæåíü ç ïðîáëåì ñåðöåâî-ñóäèííèõ çàõâîðþ-
âàíü âíàñë³äîê ðîçâèòêó âåíîçíèõ òðîìáîç³â ïðè
âæèâàíí³ ÷åðâîíîãî ì’ÿñà [10]. Îïòèìàëüíîþ
ä³ºòîþ äëÿ ïðîô³ëàêòèêè òà ë³êóâàííÿ àòåðîñêëåðî-
òè÷íîãî óðàæåííÿ êîðîíàðíèõ ñóäèí ââàæàºòüñÿ
ä³ºòà, ïðè ÿê³é á³ëîê çàáåçïå÷óº 15% åíåðãåòè÷íî¿
ö³ííîñò³ [5, 8].

Âèçíàíî, ùî êîðåêö³ÿ õàð÷óâàííÿ ìîæå ïðèçâî-
äèòè äî çíèæåííÿ ñåðöåâî-ñóäèííîãî ðèçèêó. Îä-
íèì ç ä³ºòîëîã³÷íèõ ï³äõîä³â ó öüîìó çâ’ÿçêó º
çá³ëüøåííÿ ó ðàö³îí³ ê³ëüêîñò³ ôðóêò³â òà îâî÷³â.
Êâåðöåòèí – îäèí ç íàéá³ëüø ïîøèðåíèõ ïîë³ôå-
íîë³â â îâî÷àõ òà ôðóêòàõ [6]. Ìåõàí³çì éîãî ä³¿ ïî-
â’ÿçàíèé ³ç çäàòí³ñòþ ðåãóëþâàòè îêèñíî-â³äíîâëþ-
âàëüíèé ñòàí òà ð³âåíü îêñèäó àçîòà, îòæå, ïðè
äîñòàòíüîìó âæèâàíí³ ïîë³ôåíîë³â ³ç ïðîäóêòàìè
õàð÷óâàííÿ ìîæëèâå ïîïåðåäæåííÿ ðîçâèòêó êàðä³-
îëîã³÷íèõ çàõâîðþâàíü ÷åðåç êîðåêö³þ åíäîòåë³àëü-
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Àêòóàëüí³ñòü. Ïðîöåñè ã³ïåðêîàãóëÿö³¿ ï³äâèùóþòü ðèçèê ðîçâèòêó ³øåì³÷íî¿ õâîðîáè ñåðöÿ.
Ìåòa: âèâ÷èòè âïëèâ êâåðöåòèíó íà ñèñòåìó ãåìîñòàçó ïðè çàñòîñóâàíí³ ó ùóð³â ã³ïåðêîàãóëÿö³éíî¿ ä³ºòè.
Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåííÿ âêëþ÷åíî 17 ùóð³â ñàìö³â, ìàñîþ 240-270 ã. Ùóð³â êîíòðîëüíî¿ ãðóïè (n=6) ãîäó-

âàëè çâè÷àéíèì êîìá³íîâàíèì êîðìîì; ùóð³â ² ãðóïè (n=5) – êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà; òà ùóð³â ²² ãðóïè (n=6) êîì-
á³êîðìîì ³ç äîäàâàííÿì ì’ÿñà òà êâåðöåòèíó (1,33 ã/ë). ×åðåç 21 äåíü ó ñòåðèëüíèõ óìîâàõ çàáèðàëè êðîâ. Íà êîàãóëîìåòð³
«Amellung» ÊÑ 4À âèâ÷àëè çîâí³øí³é òà âíóòð³øí³é øëÿõè çãîðòàííÿ êðîâ³, àêòèâí³ñòü âëàñíî¿ àíòèêîàãóëÿíòíî¿ òà ô³áðè-
íîë³òè÷íî¿ ñèñòåì êðîâ³. Îòðèìàí³ äàí³ îáðîáëÿëè ñòàòèñòè÷íî ç âèêîðèñòàííÿì ïðîãðàì Excel 2010 òà Statistica v.10
(StatSoft, USA).

Ðåçóëüòàòè. Ó ùóð³â ² ãðóïè íàéá³ëüø ñóòòºâèõ çì³í çàçíàâ çîâí³øí³é øëÿõ çãîðòàííÿ êðîâ³, íà ùî âêàçóâàëî ìàéæå ÷î-
òèðèêðàòíå ïðèñêîðåííÿ ïðîòðîìá³íîâîãî ÷àñó òà çíèæåííÿ ì³æíàðîäíîãî íîðìàë³çîâàíîãî â³äíîøåííÿ. Ç áîêó âíóòð³øíü-
îãî øëÿõó íàéá³ëüø³ çì³íè áóëî çàô³êñîâàíî â îñòàíí³é ôàç³ óòâîðåííÿ çãóñòêó: òðîìá³íîâèé ÷àñ çìåíøèâñÿ íà 39,8% ïðè
ïðàêòè÷íî íåçì³ííîìó ïîêàçíèêó àêòèâîâàíîãî ÷àñòêîâîãî òðîìáîïëàñòèíîâîãî ÷àñó (À×Ò×), ùî ï³äòâåðäæóâàëî àêòèâàö³þ
ôàçè ô³áðèíîóòâîðåííÿ. Êð³ì òîãî, çá³ëüøèâñÿ âì³ñò ðîç÷èííèõ ô³áðèí-ìîíîìåðíèõ êîìïëåêñ³â (ÐÔÌÊ) â 1,7 ðàçè òà çíè-
çèâñÿ ð³âåíü ô³áðèíîãåíó. Ïðè öüîìó ñïîñòåð³ãàëè âèñíàæåííÿ ïðîòèçãîðòóþ÷îãî ïîòåíö³àëó êðîâ³ (çíèæåííÿ íà 42,2% àê-
òèâíîñò³ ñèñòåìè ïðîòå¿íó Ñ ïðè òåíäåíö³¿ äî çíèæåííÿ àíòèòðîìá³íó ²²² – ÀÒ ²²²). Ô³áðèíîë³òè÷íà ñèñòåìà áóëà ñóòòºâî
ïðèãí³÷åíà, íà ùî âêàçóâàëî á³ëüø í³æ òðèêðàòíå ãàëüìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó. Ó òâàðèí ²² ãðóïè, ïîð³âíÿíî ³ç
ïîêàçíèêîì ó ãðóï³ ², À×Ò× ïîäîâæèâñÿ ó 2 ðàçè; òàêîæ óäâ³÷³ çðîñëà êîíöåíòðàö³ÿ ÐÔÌÊ, íà 25% àêòèâóâàâñÿ ô³áðèíîë³ç.

Âèñíîâîê: Çàñòîñóâàííÿ á³îôëàâîíî¿äó êâåðöåòèíó ó òâàðèí ³ç çìîäåëüîâàíîþ ²ÕÑ óïîâ³ëüíþº ïðîöåñè çãîðòàííÿ êðîâ³
òà ïîòåíö³þº àíòèêîàãóëÿíòíó ñèñòåìó, çîêðåìà çà ðàõóíîê çá³ëüøåííÿ íà 40% àêòèâíîñò³ ÀÒ ²²², ùî ìîæå ðîçãëÿäàòèñü ÿê
òðîìáîçî-ïðåâåíòèâíèé åôåêò.

Êëþ÷îâ³ ñëîâà: Êâåðöåòèí, ã³ïåðêîàãóëÿö³éíà ä³ºòà, ãåìîñòàç.
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íî¿ äèñôóíêö³¿ [13]. FDA ïîãîäèâ êâåðöåòèí òà
äåÿê³ éîãî êîí’þãàòè äëÿ âèêîðèñòàííÿ â ÿêîñò³ íå-
îáõ³äíèõ ñêëàäîâèõ äëÿ çáàëàíñîâàíîãî õàð÷óâàííÿ
òà ïðîô³ëàêòèêè ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü [11].

Ìåòîþ ðîáîòè áóëî âèâ÷èòè âïëèâ êâåðöåòèíó
íà ñèñòåìó ãåìîñòàçó ïðè çàñòîñóâàíí³ ì’ÿñíî¿
ã³ïåðêîàãóëÿö³éíî¿ ä³ºòè.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ç ìåòîþ åêñïåðèìåíòàëüíîãî äîñë³äæåííÿ âïëè-
âó êâåðöåòèíó íà ñèñòåìó êîàãóëÿö³¿ ïðè ²ÕÑ äàíó
ïàòîëîã³þ áóëî çìîäåëüîâàíî ó ëàáîðàòîðíèõ òâà-
ðèí. Ó äîñë³äæåííÿ âêëþ÷åíî 17 ùóð³â ÷îëîâ³÷î¿
ñòàò³, ìàñîþ 240-270 ã. Òðèâàë³ñòü åêñïåðèìåíòó 21
äîáà. Ùóð³â êîíòðîëüíî¿ ãðóïè (n=6) ãîäóâàëè çâè-
÷àéíèì êîìá³íîâàíèì êîðìîì; ùóð³â ² ãðóïè (n=5) –
êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà; òà ùóð³â ²² ãðóïè
(n=6) – êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà òà êâåðöå-
òèíó. Çàãàëüíèé âì³ñò êâåðöåòèíó äëÿ îäí³º¿ äîñë³ä-
íî¿ òâàðèíè ñêëàäàâ 1,33 ã/ë. Çàá³ð êðîâ³ áóëî ïðî-
âåäåíî â ñòåðèëüíèõ óìîâàõ, ç íèõ ïî 1 ìë áóëî
â³ä³áðàíî ó âàêóòàéíåðè ì³ñòê³ñòþ 1,5 ìë. Äëÿ
â³äîêðåìëåííÿ ïëàçìè â³ä ôîðìåíèõ åëåìåíò³â êðîâ
öåíòðèôóãóâàëè ñïî÷àòêó ïðîòÿãîì 7 õâ ³ç øâèäê³-
ñòþ 1000 îá/õâ, à ïîò³ì – 15 õâ ïðè 3000 îá/õâ. Íà-
äàë³ çðàçêè ïëàçìè áóëî òðàíñïîðòîâàíî äî ëàáîðà-
òîð³¿ ç ìåòîþ ïðîâåäåííÿ àíàë³çó ïëàçìîâîãî
ãåìîñòàçó.

Äîñë³äæåííÿ ïëàçìîâîãî ãåìîñòàçó ïðîâîäèëîñÿ
çà äîïîìîãîþ êîàãóëîìåòðà «Amellung» ÊÑ 4À
(«Eko-Med-Poll», Àâñòð³ÿ) íà ðåàêòèâàõ «Òåõíîëîã³ÿ
ñòàíäàðò» òà «Ðåíàì» (Ðîñ³ÿ).

Ïîêàçíèêè ñèñòåìè ãåìîêîàãóëÿö³¿ áóëî îáðàíî
òàêèì ÷èíîì, ùîá âîíè â³äîáðàæàëè ñòàí âñ³õ ëà-
íîê ïëàçìîâîãî ãåìîñòàçó: çîâí³øí³é òà âíóòð³øí³é
øëÿõè çãîðòàííÿ êðîâ³, àêòèâí³ñòü âëàñíî¿ àíòèêîà-
ãóëÿíòíî¿ òà ô³áðèíîë³òè÷íî¿ ñèñòåì êðîâ³. Äîñë³ä-
æåííÿ ïðîâîäèëè çà çàãàëüíîïðèéíÿòèìè ëàáîðà-
òîðíèìè ìåòîäèêàìè, çàñíîâàíèìè íà ïðèíöèï³
ô³êñàö³¿ ÷àñó óòâîðåííÿ/ë³çèñó çãóñòêó ïðè ìîäåëþ-
âàíí³ ïðîöåñ³â êîàãóëÿö³¿ in vitro.

ÏÒ× âèì³ðþâàëè, ïîïåðåäíüî äîäàâøè äî 0,1 ìë
ïëàçìè 0,1 ìë 0,025 Ì ðîç÷èíó CaCl2 òà 0,1 ìë
òðîìáîïëàñòèíó. Íà êîàãóëîìåòð³ ô³êñóâàâñÿ ÷àñ,
ïðîòÿãîì ÿêîãî áóëî óòâîðåíî ô³áðèíîâèé çãóñòîê,
ó ñåêóíäàõ.

À×Ò× âèçíà÷àëè çà ñòàíäàðòíîþ ìåòîäèêîþ: äî
0,1 ìë ïëàçìè äîäàâàëè 0,1 ìë êàîë³í-êåôàë³íîâî¿
ñóì³ø³, âèòðèìóâàëè â ³íêóáàòîð³ 3 õâ ïðè 37°C,
âíîñèëè 0,1 ìë 0,025 Ì ðîç÷èíó CaCl2 òà ô³êñóâàëè
çà äîïîìîãîþ àíàë³çàòîðà ÷àñ, ïðîòÿãîì ÿêîãî
â³äáóëàñÿ êîàãóëÿö³ÿ, ó ñåêóíäàõ.

Ò× âèì³ðþâàëè øëÿõîì äîäàâàííÿ äî 0,1 ìë
ïëàçìè 0,1 ìë òðîìá³íó (ï³ñëÿ ïîïåðåäíüî¿ äâîõâè-
ëèííî¿ ³íêóáàö³¿ ïëàçìè ïðè 37°C) òà ô³êñàö³¿ ÷àñó,

ïðîòÿãîì ÿêîãî ñïîñòåð³ãàëàñü êîàãóëÿö³ÿ, ó ñåêóí-
äàõ.

Äëÿ âèçíà÷åííÿ âì³ñòó ÐÔÌÊ çàñòîñîâóâàëè ôå-
íàíòðîë³íîâèé òåñò: äî 0,1 ìë ïëàçìè äîäàâàëè 0,1
ìë ðîç÷èíó 1,10-ôåíàíòðîë³íó ç ïîñë³äîâíèì ïîõè-
òóâàííÿì ïðîá³ðêè äî ïîÿâè ôåíîìåíó «ñí³æíî¿
áóð³» – â³çóàëüíî âèäèìèõ ïëàñò³âö³â ô³áðèí-ìîíî-
ìåðíèõ êîìïëåêñ³â. Ê³ëüê³ñòü ÐÔÌÊ ó ã/ë âèçíà÷à-
ëè çà äîïîìîãîþ òàáëèö³ çàëåæíîñò³ êîíöåíòðàö³¿
îñòàíí³õ â³ä ÷àñó óòâîðåííÿ ïåðøèõ ïëàñò³âö³â.

Âèçíà÷åííÿ âì³ñòó ô³áðèíîãåíó ïðîâîäèëè çà
ìåòîäîì Êëàóñà, ùî ïîëÿãàº ó ô³êñóâàíí³ øâèä-
êîñò³ óòâîðåííÿ çãóñòêó ïðè äîäàâàíí³ íàäëèøêó
òðîìá³íó äî ðîçâåäåíî¿ ïëàçìè. Ïëàçìó ðîçâîäèëè
áóôåðíèì ðîç÷èíîì ó ñï³ââ³äíîøåíí³ 1:10, ï³ñëÿ
÷îãî 0,2 ìë ¿¿ âíîñèëè äî ³íêóáàòîðà íà 1 õâ, 37°C.
Íàäàë³ çì³øóâàëè ðîçâåäåíó ïëàçìó ³ç 0,1 ìë òðîì-
á³íó òà íà àíàë³çàòîð³ â³äì³÷àëè ÷àñ êîàãóëÿö³¿ â ñå-
êóíäàõ. Ê³ëüê³ñíèé âì³ñò ô³áðèíîãåíó â ïëàçì³ (ã/ë)
âèçíà÷àëè çà êàë³áðóâàëüíèì ãðàô³êîì.

Àêòèâí³ñòü ïðîòå¿íó Ñ âèì³ðþâàëè øëÿõîì àê-
òèâàö³¿ ôåðìåíòíèì ïðåïàðàòîì, âèä³ëåíèì ç îòðó-
òè ùèòîìîðäíèêà çâè÷àéíîãî. Ï³ñëÿ äîäàâàííÿ ïðå-
ïàðàòó ô³êñóâàâñÿ ÷àñ çãîðòàííÿ êðîâ³, ÿêèé
ïîð³âíþâàâñÿ ³ç êîíòðîëüíîþ êðîâ’þ. Ïîêàçíèê âè-
ðàæåíî ó â³äñîòêàõ (%).

Àêòèâí³ñòü àíòèòðîìá³íó ²²² äîñë³äæóâàëàñü
øëÿõîì âèäàëåííÿ ô³áðèíîãåíó ç ïëàçìè, äîäàâàí-
íÿ òðîìá³íó ó ñòàíäàðòí³é ê³ëüêîñò³, ³íêóáàö³¿ êîìï-
ëåêñó, ïðîâåäåííÿ âçàºìîä³¿ ç ÀÒ ²²² òà âèì³ðþâàí-
íÿ çàëèøêîâî¿ àêòèâíîñò³ òðîìá³íó, ÿêà îáåðíåíî
ïðîïîðö³éíà âì³ñòó ÀÒ ²²² ó äîñë³äæóâàí³é ïëàçì³.
Ïîêàçíèê òàêîæ âèðàæàëè ó â³äñîòêàõ (%).

Õ²²à-çàëåæíèé ô³áðèíîë³ç â³äòâîðþâàëè øëÿõîì
âèä³ëåííÿ îñàäó ïëàçìè áåç ³íã³á³òîð³â ô³áðèíîë³çó,
³íäóêö³¿ óòâîðåííÿ ô³áðèíîâîãî çãóñòêó ï³ñëÿ äîäà-
âàííÿ CaCl2 òà ïîäàëüøîãî ë³çèñó çãóñòêó ï³ä ä³ºþ
ïëàçì³íó. Àêòèâí³ñòü ô³áðèíîë³òè÷íî¿ ñèñòåìè îö³-
íþâàëàñü çà ÷àñîì ïîâíîãî ðîç÷èíåííÿ çãóñòêó (ó
õâèëèíàõ).

Îòðèìàí³ äàí³ îáðîáëÿëè ñòàòèñòè÷íî ç âèêîðèñ-
òàííÿì ïðîãðàì Excel 2010 òà Statistica v.10
(StatSoft, USA).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äëÿ âèâ÷åííÿ ìîæëèâîñò³ ïîäàëüøî¿ åêñòðà-
ïîëÿö³¿ ðåçóëüòàò³â åêñïåðèìåíòó íà ïîïóëÿö³þ
õâîðèõ ³ç ²ÕÑ ìè ïðîâåëè ñï³âñòàâëåííÿ ïîêàçíèê³â
ñèñòåìè çãîðòàííÿ êðîâ³ ãðóïè êîíòðîëþ åêñïåðè-
ìåíòàëüíèõ òâàðèí ³ç â³äïîâ³äíèìè íîðìàìè ó ëþ-
äåé. Áóëî âèÿâëåíî, ùî ïîêàçíèêè êîíòðîëüíî¿ ãðó-
ïè òâàðèí ïðàêòè÷íî â³äïîâ³äàþòü ðåôåðåíòíèì
çíà÷åííÿì àáî íåñóòòºâî â³äð³çíÿþòüñÿ â³ä íèõ
(ºäèíèì âèêëþ÷åííÿì áóâ ñóòòºâî á³ëüøèé ïîêàç-
íèê ÏÒ× ³, â³äïîâ³äíî, ÌÍÂ, ùî ñâ³ä÷èëî ïðî
á³ëüø óïîâ³ëüíåíèé ïðîöåñ êîàãóëÿö³¿ çà çîâí³øí³ì
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øëÿõîì ó ï³ääîñë³äíèõ òâàðèí). Çàãàëîì æå, áóëî
çðîáëåíî âèñíîâîê ïðî ìîæëèâ³ñòü óìîâíî çàñòîñî-
âóâàòè ðåôåðåíòí³ çíà÷åííÿ ïîêàçíèê³â ëþäñüêî¿
êðîâ³ ùîäî àíàë³çó îòðèìàíèõ äàíèõ ó ùóð³â.

Âñòàíîâëåíî, ùî ó ùóð³â ² ãðóïè ñïîñòåð³ãàëèñü
ïðîÿâè ã³ïåðêîàãóëÿö³¿. Ïðè öüîìó íàéá³ëüø ñóòòº-
âèõ çì³í çàçíàâàâ çîâí³øí³é øëÿõ çãîðòàííÿ êðîâ³,
íà ùî âêàçóâàëî ìàéæå ÷îòèðèêðàòíå ïðèñêîðåííÿ
ÏÒ× (9,0±0,0 ñ ïðîòè 36,3±0,1 ñ; ð<0,05) òà çíèæåí-
íÿ ÌÍÂ (0,30±0,0 ïðîòè 2,10±0,0). Ç áîêó âíóòð³ø-
íüîãî øëÿõó íàéâèðàçí³ø³ çì³íè áóëî çàô³êñîâàíî â
îñòàíí³é ôàç³ óòâîðåííÿ çãóñòêó: Ò× çìåíøèâñÿ íà
39,8% (ð<0,025) ïðè ïðàêòè÷íî íåçì³ííîìó ïîêàç-
íèêó À×Ò× (òàáë. 1), ùî ï³äòâåðäæóâàëî àêòèâàö³þ
ñàìå ôàçè ô³áðèíîóòâîðåííÿ.

Ïðî ïîñèëåííÿ óòâîðåííÿ ô³áðèíó ñâ³ä÷èëî ³
çá³ëüøåííÿ âì³ñòó ÐÔÌÊ, ÿêå â 1,67 ðàçè ïåðåâè-
ùóâàëî çíà÷åííÿ êîíòðîëüíî¿ ãðóïè (ð<0,05). Çíè-
æåííÿ íà öüîìó ôîí³ ð³âíÿ ô³áðèíîãåíó (1,4±0,0 ã/ë
ïðîòè 1,8±0,0 ã/ë; ð<0,05) ìîãëî òàêîæ âèñòóïàòè
ñâ³ä÷åííÿì àêòèâàö³¿ éîãî ïåðåòâîðåííÿ íà ô³áðèí.

Ó òâàðèí ² ãðóïè áóëî ñóòòºâå âèñíàæåííÿ ïðî-
òèçãîðòóþ÷îãî ïîòåíö³àëó êðîâ³. Â îñíîâíîìó öå
â³äáóâàëîñü çà ðàõóíîê çíèæåííÿ àêòèâíîñò³ ñèñòå-
ìè ïðîòå¿íó Ñ íà 42,2% â³äíîñíî êîíòðîëþ (ð<0,05)
ïðè íåçíà÷í³é òåíäåíö³¿ äî çíèæåííÿ ÀÒ ²²² (ðèñ. 1).

Ô³áðèíîë³òè÷íà ñèñòåìà ó òâàðèí ² ãðóïè áóëà
ñóòòºâî ïðèãí³÷åíîþ, íà ùî âêàçóâàëî á³ëüø í³æ

òðèêðàòíå ãàëüìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó
(ð<0,001).

Âêëþ÷åííÿ ó ðàö³îí ï³ääîñë³äíèõ òâàðèí êâåð-
öåòèíó ïðèçâîäèëî äî íåîäíîçíà÷íèõ çì³í ó ñèñ-
òåì³ ãåìîêîàãóëÿö³¿. Òàê, ïîäîâæåííÿ ÏÒ× íà 21,4%
(ð<0,05), ïîð³âíÿíî ³ç ïîêàçíèêîì ó òâàðèí ² ãðóïè,
ñâ³ä÷èëî ïðî ïåâí³ ïîçèòèâí³ çì³íè ó çîâí³øíüîìó
øëÿõó çãîðòàííÿ êðîâ³, ïðîòå â³í âñå îäíî ìàéæå
óäâ³÷³ çàëèøàâñÿ àêòèâí³øèì çà ïîêàçíèê êîíò-
ðîëüíî¿ ãðóïè (ð<0,05). Íàéá³ëüø ³ñòîòí³ çì³íè
â³äáóâàëèñü ³ç ïîêàçíèêîì À×Ò×, ÿêèé ïîäîâæèâñÿ
ó 2 ðàçè â³äíîñíî ² ãðóïè (ð<0,05) ³ áóâ íà 83,3%
äîâøèì çà êîíòðîëü (ð<0,05). Òàêîæ ó òâàðèí ²²
ãðóïè ñóòòºâî çá³ëüøèâñÿ ð³âåíü ÀÒ ²²² (120,0±2,4%
ïðîòè 96,0±0,0% ó òâàðèí ãðóïè êîíòðîëþ òà
86,0±0,2% ó òâàðèí ² ãðóïè).

Îòæå, ì’ÿñíà ä³ºòà âèêëèêàëà ó åêñïåðèìåíòàëü-
íèõ òâàðèí ñóòòºâå ïðèãí³÷åííÿ ô³áðèíîë³òè÷íî¿
ñèñòåìè, íà ùî âêàçóâàëî á³ëüø í³æ òðèêðàòíå ãàëü-
ìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó (ð<0,001).
Ñõîæ³ çì³íè (âèðàçíå çíèæåííÿ ô³áðèíîë³çó òà àê-
òèâíîñò³ âëàñíî¿ àíòèêîàãóëÿíòíî¿ ñèñòåìè) ñïîñòå-
ð³ãàëèñü çà ðåçóëüòàòàìè ðÿäó äîñë³äæåíü ó
ïàö³ºíò³â ³ç íåñòàá³ëüíîþ ôîðìîþ ²ÕÑ [3].

Ïðè çáàãà÷åíí³ ì’ÿñíî¿ ä³ºòè êâåðöåòèíîì çíè-
çèëèñü òðîìáîô³ë³÷í³ ïðîÿâè ÿê ç áîêó çîâí³øíüîãî
øëÿõó êîàãóëÿö³¿, òàê ³ ó ôàç³ ïðîòðîìá³íàçîóòâî-
ðåííÿ âíóòð³øíüîãî øëÿõó, à òàêîæ çð³ñ àíòèòðîìá-

Ðèñ. 1. Çì³íè ïîêàçíèê³â îñíîâíèõ åòàï³â çãîðòàííÿ êðîâ³ òà àíòèêîàãóëÿíòíîãî ïîòåíö³àëó êðîâ³
ó ï³ääîñë³äíèõ òâàðèí

Ïðèì³òêà: * – â³ðîã³äí³ñòü ïîêàçíèê³â ì³æ òâàðèíàìè ð³çíèõ ãðóï

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ñèñòåìè ãåìîñòàçó ó ùóð³â ð³çíèõ ãðóï
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³íîâèé ïîòåíö³àë, â³äì³÷åíà òåíäåíö³ÿ äî â³äíîâëåí-
íÿ àêòèâíîñò³ ïðîòå¿íó Ñ òà Õ²²-à çàëåæíîãî ô³áðè-
íîë³çó, ùî ïåâíîþ ì³ðîþ óçãîäæóºòüñÿ ç äàíèìè
³íøèõ äîñë³äíèê³â [7, 12].

Ïîäîâæåííÿ À×Ò× ïðè ïðàêòè÷íî íåçì³íåíîìó
Ò× ìîãëî áóòè â³äîáðàæåííÿì óïîâ³ëüíåííÿ ² åòàïó
ôîðìóâàííÿ çãóñòêó – ôàçè óòâîðåííÿ ïðîòðîìá³-
íàçíîãî êîìïëåêñó.

Îòæå, àíàë³ç îòðèìàíèõ ðåçóëüòàò³â ó ùóð³â ²²
ãðóïè âêàçóº íà óïîâ³ëüíåííÿ çãîðòàííÿ êðîâ³, çîê-
ðåìà çà ðàõóíîê óòâîðåííÿ çãóñòêó, çðîñòàííÿ àíòè-
òðîìá³íîâî¿ àêòèâíîñò³ êðîâ³ òà â³äíîâëåííÿ àêòèâ-
íîñò³ ïðîòå¿íó Ñ (â³äïîâ³äíî íà 39,5% òà 19,3%) òà
ïîñèëåííÿ ô³áðèíîë³çó (íà 25%). Çðîñòàííÿ êîíöåí-
òðàö³¿ ÐÔÌÊ òà çíèæåííÿ ð³âíþ ô³áðèíîãåíó â³äîá-
ðàæàº ïðîòèçàïàëüíèé åôåêò êâåðöåòèíó ïðè íèçü-
êîìó ðèçèêó êðîâîòå÷ çà óìîâ îäíî÷àñíîãî
çàñòîñóâàííÿ ³ç àíòèêîàãóëÿíòàìè [6, 9, 12].

ÂÈÑÍÎÂÎÊ

Çàñòîñóâàííÿ á³îôëàâîíî¿äó êâåðöåòèíó ó òâà-
ðèí ³ç çìîäåëüîâàíîþ ²ÕÑ óïîâ³ëüíþº ïðîöåñè
çãîðòàííÿ êðîâ³ òà ïîòåíö³þº àíòèêîàãóëÿíòíó ñèñ-
òåìó, çîêðåìà çà ðàõóíîê çá³ëüøåííÿ íà 40% àêòèâ-
íîñò³ àíòèòðîìá³íó ²²², ùî ìîæå ðîçãëÿäàòèñü ÿê
òðîìáîçî-ïðåâåíòèâíèé åôåêò.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Àêòóàëüíîñòü. Ïðîöåññû ãèïåðêîàãóëÿöèè ïîâûøàþò ðèñê ðàçâèòèÿ èøåìè÷åñêîé áîëåçíè ñåðäöà.
Öåëüþ èññëåäîâàíèÿ áûëî èçó÷èòü âëèÿíèå êâåðöåòèíà íà ñèñòåìó ãåìîñòàçà ïðè ïðèìåíåíèè ó êðûñ ãèïåðêîàãóëÿöèîí-

íîé äèåòû.
Ìàòåðèàëû è ìåòîäû. Â èññëåäîâàíèå âêëþ÷åíî 17 êðûñ ñàìöîâ ìàññîé 240-270 ã. Êðûñ êîíòðîëüíîé ãðóïïû (n = 6)

êîðìèëè îáû÷íûì êîìáèíèðîâàííûì êîðìîì; êðûñ I ãðóïïû (n = 5) – êîìáèêîðìîì ñ äîáàâëåíèåì ìÿñà; è êðûñ II ãðóïïû
(n = 6) êîìáèêîðìîì ñ äîáàâëåíèåì ìÿñà è êâåðöåòèíà (1,33 ã/ë). ×åðåç 21 äåíü â ñòåðèëüíûõ óñëîâèÿõ çàáèðàëè êðîâü. Íà
êîàãóëîìåòðe «Amellung» ÊÑ 4À èçó÷àëè âíåøíèé è âíóòðåííèé ïóòè ñâåðòûâàíèÿ êðîâè, àêòèâíîñòü ñîáñòâåííîé àíòèêîà-
ãóëÿíòíîé è ôèáðèíîëèòè÷åñêîé ñèñòåì êðîâè. Ïîëó÷åííûå äàííûå îáðàáàòûâàëè ñòàòèñòè÷åñêè ñ èñïîëüçîâàíèåì ïðî-
ãðàìì Excel 2010 è Statistica v.10 (StatSoft, USA).

Ðåçóëüòàòû. Ó êðûñ I ãðóïïû íàèáîëåå ñóùåñòâåííûå èçìåíåíèÿ ïðåòåðïåë âíåøíèé ïóòü ñâåðòûâàíèÿ êðîâè, íà ÷òî
óêàçûâàëî ïî÷òè ÷åòûðåõêðàòíîå óñêîðåíèå ïðîòðîìáèíîâîãî âðåìåíè è ñíèæåíèå ìåæäóíàðîäíîãî íîðìàëèçîâàííîãî îòíî-
øåíèÿ. Ñî ñòîðîíû âíóòðåííåãî ïóòè íàèáîëüøèå èçìåíåíèÿ áûëè çàôèêñèðîâàíû â ïîñëåäíåé ôàçå îáðàçîâàíèÿ ñãóñòêà:
òðîìáèíîâîå âðåìÿ óìåíüøèëñÿ íà 39,8% ïðè ïðàêòè÷åñêè íåèçìåííîì ïîêàçàòåëå àêòèâèðîâàííîãî ÷àñòè÷íîãî òðîìáîïëà-
ñòèíîâîãî âðåìåíè (À×ÒÂ), ÷òî ïîäòâåðæäàëî àêòèâàöèþ ôàçû ôèáðèíîîáðàçîâàíèÿ. Êðîìå òîãî, óâåëè÷èëîñü ñîäåðæàíèå
ðàñòâîðèìûõ ôèáðèí-ìîíîìåðíûõ êîìïëåêñîâ (ÐÔÌÊ) â 1,7 ðàçà è ñíèæåíèå ôèáðèíîãåíà. Ïðè ýòîì íàáëþäàëè èñòîùåíèå
ïðîòèâîñâåðòûâàþùåãî ïîòåíöèàëà êðîâè (ñíèæåíèå íà 42,2% àêòèâíîñòè ñèñòåìû ïðîòåèíà Ñ ïðè òåíäåíöèè ê ñíèæåíèþ
àíòèòðîìáèíà ²²² (ÀÒ ²²²). Ôèáðèíîëèòè÷åñêàÿ ñèñòåìà áûëà ñóùåñòâåííî ïîäàâëåíà, íà ÷òî óêàçûâàëî áîëåå ÷åì òðåõêðàò-
íîå òîðìîæåíèå ÕII-à çàâèñèìîãî ôèáðèíîëèçà. Ó æèâîòíûõ II ãðóïïû ïî ñðàâíåíèþ ñ ïîêàçàòåëåì â ãðóïïå I, À×ÒÂ óäëè-
íèëñÿ â 2 ðàçà; òàêæå âäâîå âîçðîñëà êîíöåíòðàöèÿ ÐÔÌÊ, íà 25% àêòèâèðîâàëñÿ ôèáðèíîëèç.

Âûâîä: Ïðèìåíåíèå áèîôëàâîíîèäîâ êâåðöåòèíà ó æèâîòíûõ ñ ñìîäåëèðîâàííîé ÈÁÑ çàìåäëÿåò ïðîöåññû ñâåðòûâàíèÿ
êðîâè è ïîòåíöèðóåò àíòèêîàãóëÿíòíóþ ñèñòåìó, â òîì ÷èñëå çà ñ÷åò óâåëè÷åíèÿ íà 40% àêòèâíîñòè ÀÒ III, ìîæåò ðàññìàò-
ðèâàòüñÿ êàê òðîìáîç-ïðåâåíòèâíûé ýôôåêò.

Êëþ÷åâûå ñëîâà: êâåðöåòèí, ãèïåðêîàãóëÿöèîííàÿ äèåòà, ãåìîñòàç.
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Relevance. Hyper-coagulation processes increase the risk of coronary heart disease.
Objective of the study was to study the effect of quercetin on the hemostatic system when using hyper-coagulation diet in rats.
Materials and methods. The study included 17 male rats weighing 240-270 g. The rats of the control group (n = 6) were fed with

conventional compound feed; Group I rats (n = 5) - mixed feed; and group II rats (n = 6) mixed with meat and quercetin (1.33 g/l).
After 21 days, sterile blood was collected. The Amellung Coagulometer KS 4A studied the external and internal blood coagulation
pathways, the activity of their own anticoagulant and fibrinolytic blood systems. The data obtained were statistically processed using
Excel 2010 and Statistica v.10 (StatSoft, USA).

Results. In rats of group 1, the external pathway of blood coagulation underwent the most significant changes, as indicated by an
almost four-fold acceleration of prothrombin time and a decrease in the international normalized ratio. From the side of the internal
pathway, the greatest changes were recorded in the last phase of clot formation: thrombin time decreased by 39.8% with an almost
constant rate of activated partial thromboplastin time (APTT), which confirmed the activation of the fibrin formation phase. In
addition, the content of soluble fibrin-monomer complexes (RFMC) increased 1.7 times and the fibrinogen decreased. At the same
time, depletion of the anticoagulant potential of the blood was observed (a 42.2% decrease in the activity of the protein C system with
a tendency to a decrease in antithrombin III (AT III). The fibrinolytic system was significantly suppressed, as indicated by more than
three times inhibition of XII-dependent fibrinolysis. In animals Group 2 compared with the indicator in group 1, APTT was 2 times
longer; the concentration of RFMC was also doubled, fibrinolysis was activated by 25%.

Conclusion: The use of quercetin bioflavonoids in animals with simulated coronary heart disease slows down blood coagulation
and potentiates the anticoagulant system, including due to a 40% increase in AT III activity, can be considered as a thrombosis-
preventive effect.

Key words: quercetin, hyper-coagulation diet, hemostasis.




