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Ìåõàí³çìè âïëèâó öèðêóëþþ÷èõ íåéòðîô³ëüíèõ
ãðàíóëîöèò³â íà ðåàêö³þ âèâ³ëüíåííÿ ³ç
òðîìáîöèò³â êðîâ³ ëþäèíè

Èçó÷àëè îñîáåííîñòè ðàçâèòèÿ òðîìáîöèòàðíîé ðåàêöèè âûñâîáîæäåíèÿ,
êàê ïðîÿâëåíèÿ ôóíêöèîíàëüíîé àêòèâíîñòè òðîìáîöèòîâ, ïðè âîçäåéñòâèè
èíãðåäèåíòîâ ðàçëè÷íûõ öèòîïëàçìàòè÷åñêèõ ãðàíóëÿðíûõ ñòðóêòóð öèð-
êóëèðóþùèõ íåéòðîôèëüíûõ ëåéêîöèòîâ (ãðàíóëîöèòîâ), îáëàäàþùèõ ïî-
òåíöèàëüíîé âîçìîæíîñòüþ ê èçáèðàòåëüíîìó ýêçîöèòîçó.  Èññëåäîâàíèÿ
ïðîâîäèëèñü â ñèñòåìå in vitro  íà èçîëèðîâàííûõ  òðîìáîöèòàõ ïðàêòè-
÷åñêè çäîðîâûõ ëþäåé. Êàê àãîíèñòû ïðèìåíÿëèñü âûäåëåííûå  èç  íåéòðî-
ôèëüíûõ ãðàíóëîöèòîâ ñóáïîïóëÿöèè èõ öèòîïëàçìàòè÷åñêèõ ãðàíóë, îòëè-
÷àþùèõñÿ ïî ìîðôîëîãè÷åñêèì è ýíçèìàòè÷åñêèì ïðèçíàêàì.

Óñòàíîâëåíà âîçìîæíîñòü ïðåîáëàäàíèÿ ëèçîñîìàëüíîé èíèöèàöèè íåé-
òðîôèëüíûõ ãðàíóëîöèòîâ  â  ðàçâèòèè ðåàêöèè âûñâîáîæäåíèÿ òðîìáî-
öèòîâ. Ïðåäëîæåíà ñõåìà âîçìîæíîãî òðèããåðíîãî ó÷àñòèÿ öèðêóëèðóþ-
ùèõ íåéòðîôèëüíûõ ãðàíóëîöèòîâ â ðàçâèòèè ðàñïðîñòðàíåííîãî ñèíäðîìà
äèññåìèíèðîâàííîãî ñâåðòûâàíèÿ êðîâè.

Âñòóï

Âèâ÷åííþ ñèñòåìè ãåìîñòàçó îðãàí³çìó ëþäèíè, ÿê áàãàòîêîìïîíåíòíîãî
á³îëîã³÷íîãî ìåõàí³çìó, ùî çàáåçïå÷óº àäåêâàòí³ñòü ðåîëîã³÷íèõ âëàñòèâî-
ñòåé êðîâ³ ³ â³äïîâ³äíó ðåçèñòåíòí³ñòü ñóäèííîãî ðóñëà, íèí³ ïðèä³ëÿºòüñÿ
çíà÷íà óâàãà [14]. Îäí³ºþ ç öåíòðàëüíèõ ôóíêö³îíàëüíèõ ëàíîê ö³º¿ ñèñòå-
ìè º òðîìáîöèòè êðîâ³ [24,14]. Ïðè  áåçïîñåðåäí³é ó÷àñò³ òðîìáîöèò³â â³äáó-
âàþòüñÿ òàê³ ïðîöåñè, ÿê çóïèíêà êðîâîòå÷³ ïðè ïîðóøåííÿõ ó ä³ëÿíö³ ì³êðî-
öèðêóëÿö³¿ ó ðåçóëüòàò³ ôîðìóâàííÿ òðîìáîöèòàðíîãî ãåìîñòàòè÷íîãî
òðîìáó, êàòàë³òè÷íà àêòèâàö³ÿ ðåàêö³é ãåìîêîàãóëÿö³¿ òà óòâîðåííÿ ô³áðè-
íîâîãî çãóñòêà, ðîçâèòîê çàïàëüíèõ ðåàêö³é ç ¿õ äåñòðóêòèâíîþ é ðåïàðà-
òèâíîþ êîìïîíåíòàìè, ïðîÿâè äèñôóíêö³¿ åíäîòåë³þ [4,14,24].  Îäíàê ðå-
àë³çàö³ÿ öèõ òà ³íøèõ ïîòåíö³éíèõ âëàñòèâîñòåé òðîìáîöèò³â ìîæëèâà ò³ëüêè
ïðè ¿õ àêòèâàö³¿, à çà ô³ç³îëîã³÷íèõ óìîâ ëèøå íåçíà÷íà ÷àñòèíà öèðêóëÿ-
òîðíîãî òðîìáîöèòàðíîãî ïóëó çíàõîäèòüñÿ â àêòèâîâàíîìó ñòàí³ [16]. Ó
ðàç³  àêòèâàö³¿ òðîìáîöèò³â, â³äáóâàþòüñÿ õàðàêòåðí³  ìîðôîôóíêö³îíàëüí³
çì³íè ¿õ, ÿê³ ³ âèçíà÷àþòü ó÷àñòü öèõ ôîðìåíèõ åëåìåíò³â êðîâ³ ó ô³ç³îëî-
ã³÷íèõ ðåàêö³ÿõ òà ïàòîëîã³÷íèõ ïðîöåñàõ [16].   Îäí³ºþ ç òàêèõ ïðîÿâ³â
ôóíêö³îíàëüíî¿ àêòèâíîñò³ òðîìáîöèò³â º òðîìáîöèòàðíà ðåàêö³ÿ âèâ³ëüíåííÿ,
÷è ðåàêö³ÿ âèêèäó [1,13,25]. Â ðåçóëüòàò³ ö³º¿ ðåàêö³¿ â³äáóâàºòüñÿ ïîçàòðîì-
áîöèòàðíå âèä³ëåííÿ âì³ñòó ¿õ àëüôà-ãðàíóë ó âèãëÿä³ á³îëîã³÷íèõ àêòèâíèõ
³íäóêòîð³â, ìîäóëÿòîð³â ³ ³íã³á³òîð³â, ÿê³ áåðóòü ó÷àñòü ó çàáåçïå÷åíí³ ôóíêö³î-
íóâàííÿ âñ³º¿ ñèñòåìè ãåìîñòàçó îðãàí³çìó [1,4,25]. Â îðãàí³çì³, ïîðÿä ³ç â³äî-
ìèìè àêòèâàòîðàìè àáî àãîí³ñòàìè òðîìáîöèò³â, ùî ïðèçâîäÿòü äî ðîçâèòêó
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òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ [4,25], òàêîæ ³ñíóþòü íåäîñòàòíüî âèâ-
÷åí³ ôàêòîðè, ùî çäàòí³ ³í³ö³þâàòè ðåàêö³þ âèâ³ëüíåííÿ  òðîìáîöèò³â [1].

Îñîáëèâó àêòóàëüí³ñòü öå ïèòàííÿ íàáóâàº â ïåð³îä ì³æêë³òèííèõ
âçàºìîä³é ôîðìåíèõ åëåìåíò³â êðîâ³, ó òîìó ÷èñë³ ³ ì³æ íåéòðîô³ëüíèìè
ëåéêîöèòàìè (ãðàíóëîöèòàìè) òà òðîìáîöèòàìè [3,23]. Öå ïîâ'ÿçàíî ç òèì,
ùî ñèñòåìà  íåéòðîô³ëüíèõ ãðàíóëîöèò³â ðîçãëÿäàºòüñÿ íèí³ ÿê îäíà ç óí³-
âåðñàëüíèõ ëàíîê ãîìåîñòàçó îðãàí³çìó ëþäèíè ³ ÿêà ïîðÿä ³ç  ó÷àñòþ â
çàáåçïå÷åíí³ íåñïåöèô³÷íî¿ ïðîòè³íôåêö³éíî¿ ðåçèñòåíòíîñò³ çàëó÷àºòüñÿ
òàêîæ äî ³íøèõ ô³ç³îëîã³÷íèõ ³ ïàòîëîã³÷íèõ ðåàêö³é â îðãàí³çì³ [32,6].
Ïðîòå ó öüîìó ïëàí³ çàëèøàþòüñÿ ùå íåäîñòàòíüî âèâ÷åíèìè á³îëîã³÷í³
ìåõàí³çìè ìîæëèâîãî âïëèâó íåéòðîô³ëüíèõ ãðàíóëîöèò³â íà ôóíêö³¿ òðîì-
áîöèò³â, à ðåçóëüòàòè äîñë³äæåíü  íåîäíîçíà÷í³, òà ³íòåðïðåòàö³ÿ îòðèìà-
íèõ ôàêò³â äèñêóòóºòüñÿ [23,26].

Ìåòà íàøî¿ ðîáîòè - âèâ÷åííÿ â  ìîäåëüíèõ äîñë³äæåííÿõ  in vitro
îñîáëèâîñòåé  âïëèâó öèðêóëþþ÷èõ íåéòðîô³ëüíèõ ëåéêîöèò³â íà ïðîÿâ-
ëåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ òðîìáîöèò³â êðîâ³ - ðåàêö³þ âèâ³ëüíåííÿ.

Ìåòîäèêà.

Âèâ÷åííÿ òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ ï³ä âïëèâîì á³îëîã³÷íî àê-
òèâíèõ ñóáñòàíö³é öèòîïëàçìàòè÷íèõ ãðàíóë  íåéòðîô³ëüíèõ ãðàíóëîöèò³â
êðîâ³ ìè ïðîâîäèëè â ñèñòåì³ in vitro. Äëÿ öüîãî, â³äïîâ³äíî ç ìåòîäè÷íè-
ìè ï³äõîäàìè, äîñë³äæåííÿ áóëî ðîçä³ëåíî íà òðè ïîñë³äîâíèõ åòàïè.

Íà ïåðøîìó åòàï³ áóëî îòðèìàíî æèòòºçäàòí³ ³íòàêòí³ òðîìáîöèòè,
ùî öèðêóëþþòü ó êðîâ³ ëþäåé. Äëÿ öüîãî ó 17 ïðàêòè÷íî çäîðîâèõ îñ³á
ÿê³ ââ³éøëè äî ãðóïè îáñòåæåííÿ, ïóíêö³ºþ êóá³òàëüíî¿ âåíè áðàëè ïî
15 ìë êðîâ³, ÿêó ñòàá³ë³çóâàëè ðîç÷èíîì ÅÄÒÀ ó ôîñôàòíîìó áóôåð³
ðÍ 6.5, 1 ìã ÅÄÒÀ íà 1 ìë ö³ëüíî¿ êðîâ³. Ç³ ñòàá³ë³çîâàíî¿ êðîâ³ çà
³çîòåðì³÷íèõ óìîâ, òåìïåðàòóðà áóëà 2°C, âèêîðèñòîâóþ÷è ÿê àãåíò, ùî
ïðèñêîðþº ñåäèìåíòàö³þ åðèòðîöèò³â, ðîç÷èí 6%-ãî äåêñòðàíó â 0.9%-ìó
ðîç÷èí³ õëîðèäó íàòð³þ, ìåòîäîì äâîêðàòíîãî äèôåðåíö³éîâàíîãî öåíòðè-
ôóãóâàííÿ âèä³ëÿëè òðîìáîöèòè [20]. Îñòàíí³ ïîì³ùàëè â áóôåð Ò³ðîäå
áåç íàÿâíîñò³ â íüîìó õëîðèäó êàëüö³þ, ðÍ 6.5, òåìïåðàòóðà - 2°C, ÿêèé
ì³ñòèòü 5% àëüáóì³íó êðîâ³ ëþäèíè, ùî çàáåçïå÷óº îïòèìàëüíèé êîëî¿ä-
íî-îñìîòè÷íèé òèñê öüîãî ñåðåäîâèùà. Ìè çä³éñíþâàëè ê³ëüê³ñíèé êîí-
òðîëü âèä³ëåíèõ òðîìáîöèò³â çà äîïîìîãîþ ì³êðîñêîï³÷íîãî ôàçîâîêîí-
òðàñòíîãî ìåòîäó, îö³íþâàëè ïîêàçíèêè æèòòºçäàòíîñò³ òðîìáîöèò³â [2].
Òàêèì ÷èíîì, îòðèìàí³ òðîìáîöèòàðí³ êîíöåíòðàòè, à ñàìå âèä³ëåí³ æèò-
òºçäàòí³ ³íòàêòí³ òðîìáîöèòè, ùî â³äïîâ³äàþòü çðàçêàì êðîâ³ êîæíî¿
ëþäèíè ç ãðóïè îáñòåæåííÿ, áóëè ðîçä³ëåí³ íà ÷îòèðè ïðîáè òðîìáîöè-
òàðíèõ ñóñïåíç³é ç åêâ³âàëåíòíèì çì³ñòîì ê³ëüêîñò³ òðîìáîöèò³â, 6⋅104  ó
1 ìêë. Ö³ ïðîáè áóëè çãðóïîâàí³ â ÷îòèðè ñåð³¿ äîñë³äæåíü, êîíòðîëüíó
òà òðè äîñë³äí³. Êîæíà ç ñåð³é âêëþ÷àëà 17 åêâ³âàëåíòíèõ ïðîá òðîìáî-
öèòàðíèõ ñóñïåíç³é, ïî îäí³é ïðîá³ â³ä êîæíîãî ç îáñòåæóâàíèõ.

Íà äðóãîìó åòàï³ áóëî äîñë³äæåíî ìîðôîôóíêö³îíàëüíèé ñòàí àëü-
ôà-ãðàíóë ó âèä³ëåíèõ òðîìáîöèòàõ. Áóëà çàñòîñîâàíà ìîäèô³êîâàíà â³òàëüíà
öèòîôëþîðåñöåíòíà ³íäèêàö³ÿ àëüôà-ãðàíóë áåçïîñåðåäíüî ó òðîìáîöèòàõ
[13,17], òà åêñòðàòðîìáîöèòàðíå ì³êðîêîàãóëÿö³éíå âèçíà÷åííÿ
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àêòèâíîñò³ ôàêòîðà 4 òðîìáîöèò³â àáî àíòèãåïàðèíîâîãî ôàêòîðà [12], ÿêèé
çíàõîäèòüñÿ â àëüôà-ãðàíóëàõ òðîìáîöèò³â [4,9]. Äàë³ äî òðîìáîöèò³â, ðåñóñ-
ïåíäîâàíèõ ó 1,1 ìë äåêàëüöèíîâàíîìó áóôåð³ Ò³ðîäå, ùî ì³ñòèòü 5% àëüáó-
ì³íó, ï³ñëÿ â³äíîâëåííÿ ðÍ äî 7,4 ³ òåìïåðàòóðè äî 37°Ñ, äîäàâàëè ð³âíèé
îá�ºì ðîç÷èíó ôëþîðîõðîìó: 25 ìêã/ìë  àêðèäèíîâîãî-îðàíæåâîãî, 3,6 - òåòðà-
ìåòèëä³àì³íî-àêðèäèí (ÂÐÍ Chemical Ltd., Poole England) íà 0,85% ðîç÷èíó
õëîðèñòîãî íàòð³þ â 0.1ìîëü/ë ôîñôàòíîìó áóôåð³, ðÍ 7,4, ùî ì³ñòèâ 5%
àëüáóì³íó. ²íêóáóâàëè ïðîòÿãîì 10 õâ çà ³çîòåðì³÷íèõ óìîâ ïðè 37°Ñ. Ïîò³ì
â³äáèðàëè ïðîáó 0,3 ìë òðîìáîöèòàðíî¿ ñóñïåíç³¿, ç ÿêî¿ 0.1 ìë âèêîðèñòîâó-
âàëè äëÿ öèòîôëóîðèìåòðè÷íîãî âèâ÷åííÿ òðîìáîöèò³â, âèçíà÷àþ÷è âòîðèí-
íó ôëóîðåñöåíö³þ òðîìáîöèòàðíèõ  àëüôà-ãðàíóë,  çáóäæóâàëüíèé ñâ³òë-
îô³ëüòð ÑÑ15-2, çàïèðàþ÷èé ñâ³òëîô³ëüòð ÆÑ18 ³ ÆÇÑ19,  îá'ºêòèâ 90õ,
îêóëÿð ïðîì³æíèé 15õ. ²íòåíñèâí³ñòü ôëþîðåñöåíö³¿ òðîìáîöèòàðíèõ  àëüôà-
ãðàíóë âèðàæàëè ó  â³äíîñíèõ îäèíèöÿõ  phoshor  partid unit (PPU)[49]. Îá�ºì
â³ä³áðàíî¿ ïðîáè, ùî çàëèøèâñÿ âèêîðèñòîâóâàëè äëÿ ³äåíòèô³êàö³¿ ó ïîñòòðîì-
áîöèòàðíîìó ñóïåðíàòàíò³, ï³ñëÿ éîãî ïðîãð³âàííÿ ïðîòÿãîì 10 õâ ïðè òåìïå-
ðàòóð³ 60°Ñ, òåðìîñòàá³ëüíîãî àíòèãåïàðèíîâîãî ôàêòîðà òðîìáîöèò³â [18].

Íà òðåòüîìó åòàï³, ó  êîíòðîëüí³é òà òðüîõ äîñë³äíèõ ñåð³ÿõ, áóëî
ïðîâåäåíî âèâ÷åííÿ ðåàêö³¿ âèâ³ëüíåííÿ ó æèòòºçäàòíèõ ³íòàêòíèõ, ç óñòà-
íîâëåíèì ïî÷àòêîâèì ñòàíîì àëüôà-ãðàíóë, òðîìáîöèòàõ ïðè âïëèâ³ á³îëî-
ã³÷íî àêòèâíèõ ñóáñòàíö³é öèòîïëàçìàòè÷íèõ ãðàíóëÿðíèõ ñòðóêòóð íåéòðî-
ô³ëüíèõ ãðàíóëîöèò³â. Äëÿ öüîãî ìåòîäàìè àíàë³òè÷íîãî öåíòðèôóãóâàííÿ
ç íåéòðîô³ëüíèõ ãðàíóëîöèò³â äîíîðñüêî¿ êðîâ³ áóëè âèä³ëåí³ òðè ñóáïîïó-
ëÿö³¿ öèòîïëàçìàòè÷íèõ ãðàíóë [7], à ñàìå ôðàêö³ÿ (ρ 1,23) àçóðîô³ëüíèõ
÷è ïåðâèííèõ ãðàíóë, ôðàêö³ÿ (ρ 1.19) ñïåöèô³÷íèõ ÷è âòîðèííèõ ãðàíóë,
ôðàêö³ÿ òðåòèííèõ ÷è ìàëèõ ë³çîñîìîïîä³áíèõ ãðàíóë [18,21]. Äëÿ ì³í³-
ì³çàö³¿ ñòðóêòóðíî¿ ëàòåíòíîñò³ ôåðìåíò³â, âèä³ëåí³ ³ ðåñóñïåíäîâàí³ ñóá-
êë³òèíí³ ôðàêö³¿ ï³ääàâàëè óëüòðàçâóêîâîìó âïëèâó [7]. Íàäàë³ ôðàêö³ÿ
àçóðîô³ëüíèõ ãðàíóë áóëà âèêîðèñòàíà â ïåðø³é äîñë³äí³é ñåð³¿, ôðàêö³ÿ
ñïåöèô³÷íèõ ãðàíóë - ó äðóã³é äîñë³äí³é ñåð³¿ òà ôðàêö³ÿ òðåòèííèõ ãðàíóë -
ó òðåò³é äîñë³äí³é ñåð³¿. Ó êîíòðîëüí³é ñåð³¿ âèêîðèñòàíî ð³âíèé îá�ºì ñå-
ðåäîâèùà äëÿ ðåñóñïåíäóâàííÿ âèä³ëåíèõ ñóáêë³òèííèõ ôðàêö³é,
0,2 ìîëü/ë ðîç÷èí ñàõàðîçè, ùî ì³ñòèòü 0,005 ìîëü/ë Òð³ñ, ðÍ 7,4. Ìîäå-
ëþâàííÿ óìîâ òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ ïðîâîäèëîñÿ ç óðàõó-
âàííÿì ïåâíèõ ¿¿ îñîáëèâîñòåé [2,4,13]. Òàê, íà ôîí³ ðåêàëüöèô³êàö³¿, çà
³çîòåðì³÷íèõ óìîâ, ïðè 37°Ñ, äî 1,9 ìë áóôåðíîãî ñåðåäîâèùà, ðÍ 7,4, ùî
ì³ñòèòü çàâèñü â³òàëüíî ôëþîðîõðîìîâàíèõ æèòòºçäàòíèõ ³íòàêòíèõ òðîì-
áîöèò³â, äîäàâàííÿì 1,0 ìë áóôåðà Ò³ðîäå, ðÍ 7,4, ÿêèé ì³ñòèòü õëîðèä
êàëüö³þ 8,25 ììîëü/ë  ³ âíåñåííÿì ïðè öüîìó òðîìá³íó � 0,25 îä/ìë ³ 5%-ãî
àëüáóì³íó, ó ê³íöåâèõ êîíöåíòðàö³ÿõ, à òàêîæ îäíî÷àñíèì äîäàâàííÿì
0.1 ìë îäí³º¿ ç ðåñóðñïåíäîâàíèõ ñóáêë³òèííèõ ôðàêö³é, â³äïîâ³äíî äî íîìåðà
äîñë³äíî¿ ñåð³¿, àáî ðåñóñïåíäóþ÷îãî ñåðåäîâèùà - ó êîíòðîë³. ×åðåç 1, 2, 4, 8
³ 16 õâ ³íêóáàö³¿, ç  îòðèìàíî¿ ó ðåçóëüòàò³ ðåàêö³éíî¿ òðîìáîöèòàðíî¿ ñóñ-
ïåíç³¿, â³äáèðàëè ïðîáè äëÿ âèùå îïèñàíèõ öèòîôëþîðèìåòðè÷íîãî âèçíà÷åí-
íÿ ó òðîìáîöèòàõ àëüôà-ãðàíóë (â îä.PPU) òà äëÿ âèÿâëåííÿ â ýêñòðàòðîìáî-
öèòàðíîìó ³íêóáàö³éíîìó ñåðåäîâèù³ òåðìîñòàá³ëüíîãî  àíòèãåïàðèíîâîãî
ôàêòîðà òðîìáîöèò³â (ó õâèëèíàõ òðîìá³í-ãåïàðèíîâîãî ÷àñó çãîðòàííÿ).

Îòðèìàí³ ðåçóëüòàòè îáðîáëåí³ ñòàòèñòè÷íî, ìåòîäîì íåïðÿìèõ ð³çíèöü.

Ìåõàí³çìè âïëèâó öèðêóëþþ÷èõ íåéòðîô³ëüíèõ ãðàíóëîöèò³â
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Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Áóëî âèä³ëåíî öèðêóëþþ÷³ ó êðîâ³ îáñòåæåíèõ æèòòºçäàòí³ òðîìáîöèòè â
íåàêòèâíîìó ôóíêö³îíàëüíîìó ñòàí³. Äî ôàêòîð³â, ÿê³ íåãàòèâíî âïëèâà-
þòü íà òðîìáîöèòàðíó àêòèâí³ñòü, â³äíîñÿòüñÿ çìåíøåííÿ pH, çíèæåííÿ
òåìïåðàòóðè, â³äñóòí³ñòü  ³îí³â êàëüö³þ â åêñòðàòðîìáîöèòàðíîìó ñåðåäî-
âèù³ [2,13,20]. Ïðè â³òàëüíîìó ôëóîðîõðîìóâàíí³ âèÿâëÿëèñÿ äèñêðåòí³
öèòîïëàçìàòè÷í³ ãðàíóëè, ùî ìàþòü ÿñêðàâî-÷åðâîíó ôëóîðåñöåíö³þ. Òàêà
êàðòèíà õàðàêòåðíà äëÿ òðîìáîöèòàðíèõ àëüôà-ãðàíóë [13]. Ó òðîìáîöè-
òàõ ïîðÿä ç àëüôà-ãðàíóëàìè ì³ñòÿòüñÿ é ³íø³ ãðàíóëÿðí³ óòâîðåííÿ,  íàçâàí³
�ù³ëüí³ ò³ëüöÿ�, îäíàê îñòàíí³ ðîçãëÿäàþòüñÿ, ÿê ñòðóêòóðíî-òðàíñôîðìî-
âàí³ ôîðìè àëüôà-ãðàíóë [33].

Ó ðàç³ ó÷àñò³ òðîìáîöèò³â ó ðåàêö³ÿõ ãåìîñòàçó, ó òîìó ÷èñë³ ³ ïðè
àãðåãàö³¿ òà àäãåç³¿, â³äáóâàºòüñÿ âèä³ëåííÿ âì³ñòó òðîìáîöèòàðíèõ àëüôà-
ãðàíóë ó ïîçàêë³òèííèé ïðîñò³ð, ùî ñóïðîâîäæóºòüñÿ çìåíøåííÿì íàÿâ-
íîñò³ àëüôà-ãðàíóë ó òðîìáîöèòàõ [1]. Îòæå, âèçíà÷åííÿ ê³ëüêîñò³ â òðîì-
áîöèòàõ àëüôà-ãðàíóë äîçâîëÿº âèçíà÷èòè ì³ðó ³íòàêòíîñò³ òðîìáîöèò³â.
Îäíàê äëÿ òðîìáîöèòàðíèõ àëüôà-ãðàíóë õàðàêòåðíà ïåâíà ìîðôîôóíêö³î-
íàëüíà ãåòåðîãåíí³ñòü  [1,33]. Ó ³íòàêòíèõ òðîìáîöèòàõ àëüôà-ãðàíóëè ðîç-
ãëÿäàþòüñÿ ÿê �ãðàíóëè çáåðåæåííÿ�, ÿê³ ì³ñòÿòü á³ëüø í³æ 20 ð³çíèõ á³î-
ëîã³÷íèõ ³íäóêòîð³â ³ ìîäóëÿòîð³â òà ÿê³ ìîæíà ôóíêö³îíàëüíî ðîçä³ëèòè
íà ò³, ùî çàáåçïå÷óþòü ñóäèííî-òðîìáîöèòàðíèé ãåìîñòàç, ôàêòîðè é ³íã³á³òî-
ðè çãîðòàííÿ êðîâ³,  ìåä³àòîðè çàïàëüíèõ ðåàêö³é [4]. Äî á³ëê³â, ùî çíàõî-
äÿòüñÿ â àëüôà-ãðàíóëàõ òðîìáîöèò³â, â³äíîñèòüñÿ ³ ôàêòîð 4 òðîìáîöèò³â
àáî àíòèãåïàðèíîâèé ôàêòîð òðîìáîöèò³â [4,9]. Âèçíà÷åííÿ éîãî äîçâîëÿº
õàðàêòåðèçóâàòè ôóíêö³îíàëüíèé ñòàí àëüôà-ãðàíóë ó òðîìáîöèòàðí³é ðåàê-
ö³¿ âèâ³ëüíåííÿ [9]. Âèçíà÷åíà íàìè â³äñóòí³ñòü ó åêñòðàòðîìáîöèòàðíîìó
ñåðåäîâèù³ àêòèâíîñò³  àíòèãåïàðèíîâîãî ôàêòîðà òðîìáîöèò³â óêàçóº íà
çìåíøåííÿ ïðîÿâ³â òðîìáîöèòàðíîé ðåàêö³¿ âèâ³ëüíåííÿ àáî ¿¿ ì³í³ìàëüíèé
ðîçâèòîê. Ö³ äàí³  äîçâîëèëè ç'ÿñóâàòè îñîáëèâîñò³ ðîçâèòêó â òðîìáîöèòàõ
ðåàêö³¿ âèâ³ëüíåííÿ íà ôîí³ ïîÿâè ó åêñòðàòðîìáîöèòàðíîìó ñåðåäîâèù³
á³îëîã³÷íî àêòèâíèõ ñóáñòàíö³é ð³çíèõ ñóáïîïóëÿö³é öèòîïëàçìàòè÷íèõ
ãðàíóë íåéòðîô³ëüíèõ ãðàíóëîöèò³â êðîâ³ (ðèñ.1). Ó íàøèõ äîñë³äæåííÿõ,
ÿê ïåâí³ ³íäóêòîðè ÷è àãîí³ñòè, áóëî çàñòîñîâàíî ³îíè êàëüö³þ òà òðîìá³í
[2,4,13]. Ó ïåðø³é ñåð³¿ äîñë³äæåíü (äèâ. ðèñ.1), ïðè âíåñåíí³ ëàá³ë³çîâà-
íî¿ ôðàêö³¿ öèòîïëàçìàòè÷íèõ àçóðîô³ëüíèõ ãðàíóë íåéòðîô³ëüíèõ ãðàíó-
ëîöèò³â êðîâ³, ó òðîìáîöèòàõ, ïî÷èíàþ÷è ç 1-¿ õâèëèíè ñïîñòåðåæåíü â³äáó-
âàºòüñÿ ïðîãðåñóþ÷å çìåíøåííÿ ê³ëüêîñò³ àëüôà-ãðàíóë. Ñòóï³íü âèðàçíîñò³
öüîãî ïðîöåñó á³ëüø çíà÷íà, í³æ ó êîíòðîë³. Îäíî÷àñíî ó åêñòðàòðîìáîöè-
òàðíîìó ñåðåäîâèù³, ó ïåðø³é ñåð³¿ äîñë³äæåíü (äèâ. ðèñ.1) â³äáóâàºòüñÿ
á³ëüø çíà÷íå, í³æ ó êîíòðîëüí³é ñåð³¿, çá³ëüøåííÿ àêòèâíîñò³ àíòèãåïàðè-
íîâîãî ôàêòîðà òðîìáîöèò³â. Ïîð³âíÿííÿ  îòðèìàíèõ ðåçóëüòàò³â ó ïåðø³é
òà êîíòðîëüí³é ñåð³ÿõ óêàçóº íà ³í³ö³éîâàíèé ðîçâèòîê òðîìáîöèòàðíîé
ðåàêö³¿ âèâ³ëüíåííÿ ï³ä âïëèâîì á³îëîã³÷íî àêòèâíèõ ñóáñòàíö³é àçóðî-
ô³ëüíèõ ãðàíóë íåéòðîô³ëüíèõ ãðàíóëîöèò³â.

Àíàëîã³÷í³, àëå ìåíø âèðàæåí³ çì³íè ê³ëüêîñò³ àëüôà-ãðàíóë ó òðîì-
áîöèòàõ ³ àêòèâíîñò³ àíòèãåïàðèíîâîãî ôàêòîðà òðîìáîöèò³â ó ñåðåäîâèù³

Ñ.Á. Êîâàëü òà ³í.
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¿õ ïåðåáóâàííÿ, âèÿâëÿþòüñÿ â 3-é ñåð³¿, êîëè áóëà çàñòîñîâóâàíà ëàá³ë³çî-
âàíà ôðàêö³ÿ öèòîïëàçìàòè÷íèõ òðåòèííèõ ãðàíóë íåéòðîô³ëüíèõ ãðàíóëî-
öèò³â êðîâ³ (äèâ. ðèñ.1).

Çì³íè, ùî õàðàêòåðèçóþòü ðîçâèòîê òðîìáîöèòàðíîé ðåàêö³¿ âèâ³ëü-
íåííÿ, ó 2-é ñåð³¿ äîñë³äæåíü ñóòòºâî íå â³äð³çíÿþòüñÿ â³ä àíàëîã³÷íèõ  ó
êîíòðîë³ (äèâ. ðèñ.1). Ìàáóòü, ìîðôîôóíêö³îíàëüíèìè îñîáëèâîñòÿìè ñóá-
ïîïóëÿö³é öèõ ãðàíóë ìîæíà ïîÿñíèòè íåîäíàêîâèé ðîçâèòîê òðîìáîöèòàð-
íî¿ ðåàêö³¿ âèâ³ëüíåííÿ. Òàê, ó íåéòðîô³ëüíèõ ãðàíóëîöèòàõ öèòîïëàçìà-
òè÷í³ àçóðîô³ëüí³ ãðàíóëè ÷è ïåðâèíí³ ãðàíóëè, â³äïîâ³äíî äî ¿õ á³îãåíåçó,
ñòðóêòóðè, ôóíêö³é òà íàÿâíîñò³ â íèõ â³äïîâ³äíèõ åíçèì³â, º  ñïðàâæí³ìè
ïåðâèííèìè ë³çîñîìàìè [21]. Âîíè ì³ñòÿòü ïîðÿä ç ì³ºëîïåðîêñèäàçîþ,
äèôåíñèíàìè ³ ë³çîöèìîì, òàêîæ êèñë³ ã³äðîëàçè ³ íåéòðàëüí³ ïðîòå¿íàçè
[21]. Ìîæëèâî, äåÿê³ ç öèõ ãðàíóë ìîæóòü âèñòóïàòè â ðîë³ àãîí³ñò³â òðîìáî-
öèò³â. Çîêðåìà, ë³çîñîìàëüí³ ôåðìåíòè çäàòí³ âïëèâàòè ³ íà ãë³êîïðîòå¿äè
êë³òèííèõ ìåìáðàí [29]. Âçàºìîä³ÿ ç ïåâíèìè ìåìáðàííèìè ãë³êîïðîòå¿äàìè,
ùî º ñïåö³àë³çîâàíèìè ðåöåïòîðàìè  íà ïîâåðõí³ òðîìáîöèò³â, ïðèçâîäèòü äî
çðóøåíü ó ñèñòåì³ âòîðèííèõ ìåñåíäæåð³â, òà âèêëèêàº çì³íè â öèòîñêåëåò³
òðîìáîöèò³â ³ â ðåçóëüòàò³ âèçíà÷àº òðîìáîöèòàðíó ðåàêö³þ âèâ³ëüíåííÿ,
ÿê òðîìáîöèòàðíó ñåêðåö³þ øëÿõîì åêçîöèòîçó âì³ñòó òðîìáîöèòàðíèõ

Ìåõàí³çìè âïëèâó öèðêóëþþ÷èõ íåéòðîô³ëüíèõ ãðàíóëîöèò³â

Ðèñ. 1. Ïðîÿâè òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ ï³ä âïëèâîì öèòîïëàçìàòè÷íèõ
ãðàíóëÿðíèõ ñòðóêòóð íåéòðîô³ëüíèõ ãðàíóëîöèò³â: à - àëüôà-ãðàíóëè â òðîìáîöèòàõ,
á - ôàêòîð 4 òðîìáîöèò³â â åêñòðàòðîìáîöèòàðíîìó ñåðåäîâèù³; K - êîíòðîëüíà ñåð³ÿ,
I - ïåðøà ñåð³ÿ, II - äðóãà ñåð³ÿ, III - òðåòÿ ñåð³ÿ. Â³ðîã³äí³ñòü íàâåäåíà â³äíîñíî êîíò-
ðîëüíî¿ ñåð³¿: * Ð �  0,1-0,05;  ** Ð � 0,05-0,02;  ***Ð � 0,01-0,001;  ****P<0,001
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àëüôà-ãðàíóë [1]. Çîêðåìà, ì³ºëîïåðîêñèäàçà ìîæå âèêëèêàòè ñåêðåòîðí³
ðåàêö³¿ ó òðîìáîöèò³â [22]. Ââàæàºòüñÿ,  ùî òðîìáîöèòàðíà ðåàêö³ÿ âèâ³ëü-
íåííÿ, áóäó÷è ñåêðåòîðíèì ïðîöåñîì òðîìáîöèò³â ìîæå áóòè ç ð³çíèìè ðå-
ãóëÿòîðíèìè ìåõàí³çìàìè [1]. Òàê, óñòàíîâëåíå íàìè çá³ëüøåííÿ àêòèâ-
íîñò³ àíòèãåïàðèíîâîãî ôàêòîðà òðîìáîöèò³â ó  áóôåðíîìó ñåðåäîâèù³, ó
ÿêîìó çíàõîäèëèñÿ òðîìáîöèòè,  º íàñë³äêîì ïðîÿâè òðîìáîöèòàðíî¿ ðå-
àêö³¿ âèâ³ëüíåííÿ I, àëå òðîìá³í ñòèìóëþº ïðîÿâ òðîìáîöèòàðíî¿ ðåàêö³¿
âèâ³ëüíåííÿ II [1]. Íàïåâíå, öå çâ'ÿçàíî ç ïîñë³äîâí³ñòþ ðîçâèòêó òðîìáî-
öèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ, à ñàìå ïåðøà ñòàä³ÿ ³íäóêóºòüñÿ òðîìá³íîì,
à äðóãà ñòàä³ÿ, áåçïîñåðåäíüî �âèâ³ëüíåííÿ�, â³äáóâàºòüñÿ ëèøå ïðè íàÿâ-
íîñò³ ³îí³â êàëüö³þ â çîâí³øíüîìó ñåðåäîâèù³ ³ ¿¿ îïòèìàëüíîìó  òåìïåðà-
òóðíîìó ðåæèì³ [13].

Óñòàíîâëåíå â 3-é ñåð³¿ äåÿêå çá³ëüøåííÿ ïðîÿâ³â òðîìáîöèòàðíî¿
ðåàêö³¿ âèâ³ëüíåííÿ, éìîâ³ðíî, ìîæíà ïîÿñíèòè òèì, ùî öèòîïëàçìàòè÷í³
òðåòèíí³ ãðàíóëè íåéòðîô³ëüíèõ ãðàíóëîöèò³â íå÷èñëåíí³, ìîðôîëîã³÷íî
íåîäíîð³äí³, àëå â³äíîñÿòüñÿ äî ë³çîñîìîïîä³áíèõ ãðàíóë, ÿê³ ì³ñòÿòü  äåÿê³
ë³çîñîìàëüí³ ôåðìåíòè [21]. Âòîðèíí³ ÷è ñïåöèô³÷í³ ãðàíóëè íåéòðîô³ëü-
íèõ ãðàíóëîöèò³â çà ö³ëîþ íèçêîþ õàðàêòåðíèõ äëÿ íèõ ìîðôîôóíêö³î-
íàëüíèõ âëàñòèâîñòåé ³ ýíçèìàòè÷íèõ îçíàê, íå â³äíîñÿòñÿ äî ïåðâèííèõ
ë³çîñîì [18,21]. Êð³ì òîãî ñë³ä â³äçíà÷èòè, ùî íå ëèøå ë³çîñîìàëüí³
³íãðåä³ºíòè íåéòðîô³ëüíèõ ãðàíóëîöèò³â ìîæóòü ³í³ö³þâàòè ðåàêö³þ âèâ³ëüíåí-
íÿ òðîìáîöèò³â. Òàê,  íåéòðîô³ëüí³ ãðàíóëîöèòè ìîæóòü ñèíòåçóâàòè ôàê-
òîð àêòèâàö³¿ òðîìáîöèò³â [3]. Äàíèé ôàêòîð â³äíîñèòüñÿ  äî ãðóïè àëê³ë-
óòðèìóþ÷èõ ãë³öåðîôîñôîõîë³í³â, ÿê³ âõîäÿòü ó ñòðóêòóðó êë³òèííèõ
ìåìáðàí ³ êîòð³ òàêîæ ìîæíà ðîçãëÿäàòè ÿê ìåä³àòîð ì³æêë³òèííèõ â³äíî-
øåíü [3]. Àëå  íåéòðîô³ëüí³  ãðàíóëîöèòè íå ñåêðåòóþòü öåé ôàêòîð àêòè-
âàö³¿ òðîìáîöèò³â, à ñàì³ éîãî ³ ìåòàáîë³çóþòü ó ïðîöåñ³ ñâîº¿ æèòòºä³ÿëü-
íîñò³ [3]. Òîìó âñòàíîâëåí³ íàìè ôàêòè ìîæëèâîñò³ ïåðåâàæíî¿ ë³çîñîìàëüíî¿
àêòèâàö³¿ òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëüíåííÿ ìîæóòü ìàòè äåÿêèé á³îëîã³-
÷íèé çì³ñò. Òàê, çà ïåâíèõ óìîâ, íåéòðîô³ëüí³ ãðàíóëîöèòè çäàòí³ äî åêçî-
öèòîçó âì³ñòó ð³çíèõ ñóáïîïóëÿö³é ñâî¿õ öèòîïëàçìàòè÷íèõ ãðàíóë [6,27],
ùî â³äáóâàºòüñÿ ïðè ðåàë³çàö³¿ â îðãàí³çì³ àäàïòàö³éíîãî ñòðåñ-ñèíäðîìó
[6]. Îäíàê, ïîðÿä ç öèìè ôàêòàìè, äàí³ íàøèõ ïîïåðåäí³õ äîñë³äæåíü [5,6]
³ ðåçóëüòàòè ö³º¿ ðîáîòè äîçâîëÿþòü, íà íàøó äóìêó, âíåñòè äåÿê³ äîïîâ-
íåííÿ ó â³äîìó ñõåìó ó÷àñò³ òðîìáîöèò³â ó çãîðòàíí³ êðîâ³ [30]. Ïðîïî-
íóºòüñÿ ñõåìà (ðèñ.2) ìîæëèâî¿  òðèãåðíî¿ ó÷àñò³ öèðêóëþþ÷èõ íåéòðîô-
³ëüíèõ ãðàíóëîöèò³â ó ã³ïåðêîàãóëÿö³éíèõ çðóøåííÿõ êðîâ³ ïðè ðîçâèòêó â
îðãàí³çì³ ðîçïîâñþäæåíîãî ñèíäðîìó äèñåì³íîâàíîãî çãîðòàííÿ êðîâ³,
ÄÂÇ-ñèíäðîìó. Òàê, ïðè âèíèêíåíí³ â îðãàí³çì³ ïàòîëîã³÷íèõ ñòàí³â, ÿê³
ñóïðîâîäæóþòüñÿ ãåíåðàë³çîâàíèì ïîðóøåííÿì ñèñòåìè ãåìîñòàçó, ùî
êë³í³÷íî âèÿâëÿºòüñÿ ñèìïòîìàòèêîþ ÄÂÇ-ñèíäðîìó [15,28], ó ãðàíóëîöè-
òàðíîìó êîìïîíåíò³ ñèñòåìè êðîâ³ ñïîñòåð³ãàþòüñÿ âèçíà÷åí³ ðåàêö³¿ [5].
Íà ôîí³ ðîçâèòêó àáñîëþòíîãî íåéòðîô³ëüîçó, çóìîâëåíîãî àêòèâàö³ºþ ãðà-
íóëîöèòîïîåçó, ó íåéòðîô³ëüíèõ ãðàíóëîöèòàõ êðîâ³ â³äáóâàþòüñÿ çì³íè ¿õ
ë³çîñîìàëüíîãî àïàðàòó, ÿê³ âèçíà÷àþòü íàäõîäæåííÿ ë³çîñîìàëüíîãî âì³ñòó
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ç ïåðâèííèõ ë³çîñîì ó öèðêóëÿòîðíå ðóñëî, ùî ï³äòðèìóº ïåâíèé ð³âåíü
ë³çîñîìàëüíî¿ ã³ïåðôåðìåíòåì³¿ [5,6]. Îäíàê ïðè öüîìó, ó âèïàäêó äåïðåñ³¿
ãðàíóëîöèòîïîåçó, ñïîñòåð³ãàºòüñÿ ì³í³ì³çàö³ÿ ôóíêö³îíàëüíèõ ðåàêö³é ç
áîêó òðîìáîöèò³â êðîâ³ [8]. Ó äîñë³äæåííÿõ in vitro áóëî ïîêàçàíî, ùî
íåéòðîô³ëüí³ ãðàíóëîöèòè çäàòí³ íå ëèøå àêòèâóâàòè ñâî¿ìè ë³çîñîìàëüíè-
ìè ôåðìåíòàìè ïëàçìåíèé ôàêòîð, ùî ïðèñêîðþº ïðîöåñ ãåìîêîàãóëÿö³¿ -
ôàêòîð Õàãåìàíà [11], àëå âîíè áåçïîñåðåäíüî ñïðîìîæí³ çàáåçïå÷óâàòè
ñâîºþ ë³çîñîìàëüíîþ ñòèìóëÿö³ºþ ïðîÿâè òðîìáîöèòàðíî¿ ðåàêö³¿ âèâ³ëü-
íåííÿ ³, ÿê íàñë³äîê, çá³ëüøóâàòè àêòèâí³ñòü àíòèãåïàðèíîâîãî ôàêòîðà
òðîìáîöèò³â. Òàêèì ÷èíîì, íåéòðîô³ëüí³ ãðàíóëîöèòè êðîâ³ ìàþòü ìîæ-
ëèâ³ñòü ë³çîñîìàëüíî¿ ³íäóêö³¿ çãîðòàþ÷î¿ ñèñòåìè êðîâ³ ³ îäíî÷àñíî¿ àêòè-
âàö³¿ òðîìáîöèòàðíî¿ ëàíêè ãåìîñòàçó ç ïàðàëåëüíèì ïðè öüîìó ïðèãí³÷ó-
âàííÿì àíòèêîàãóëÿíòíîãî ïîòåíö³àëó ïðîòèçãîðòàëüíî¿ ñèñòåìè (äèâ. ðèñ.2).
ßê â³äîìî, àêòèâàö³ÿ êîàãóëÿíòíî¿ ñêëàäîâî¿ ³ òðîìáîöèòàðíî¿ êîìïîíåíòè
º îäíèì ç âåäó÷èõ ìåõàí³çì³â ïàòîãåíåçó ðîçâèòêó â îðãàí³çì³ á³ëüøîñò³ ç
ôîðì ÄÂÇ-ñèíäðîìó [14]. Çâè÷àéíî, â  îðãàí³çì³ ³ñíóþòü á³îëîã³÷í³ ñèñòå-
ìè êîìïåíñàö³¿ âèíèêàþ÷î¿ ë³çîñîìàëüíî¿ ã³ïåðôåðìåíòåì³¿ [10]. Ïðîòå
òàêèé ïàòîãåíåòè÷íèé ìåõàí³çì â îðãàí³çì³, éìîâ³ðíî, ìàº ì³ñöå, òîìó ùî
ïðè çìåíøåíí³ ê³ëüêîñò³ â öèðêóëÿö³¿ íåéòðîô³ëüíèõ ãðàíóëîöèò³â íå â³äòâî-
ðþºòüñÿ íà ëàáîðàòîðíèõ òâàðèíàõ ÄÂÇ-ñèíäðîì [5,19].
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S.B. Koval, M.M. Seredenko, N.V. Lunina

JET GEARS OF INFLUENCE CIRCULATTING NEUTROPHILE
GRANULOCYTES ON A RESPONSE OF A RELEASE REACTION OF
HUMAN PLATELETS

Studied singularities of development platelet release reaction, as  of functional activity
platelets, at direct effect contents of cytoplasmic granular structures circulatting
neutrophile leucocytes (granulocytes), possessing a potential capability to selective
exocytosis. The model researches were conducted in a system in vitro on isolated
viable non active of platelets practically of healthy people. As possible activators the
subpopulations them of cytoplasmic granules, distinguished on morphological and
enzymetion to indications were applied, previously chosen by methods of an analytical
centrifuging from donor neutrophile granulocytes. The development platelets of a
response of a release was determined on dynamics quantitative reorganization in
platelets an alpha - granules and change of activity in out of platelets  to environment
of the factor 4 platelets.
 The capability of a dominance lysosomal initiators neutrophile granulocytes in

development of a response of a release of platelets was installed. The scheme of
probable trigger participation circulatting of neutrophile granulocytes in development
syndrome disseminated intravascular coagulation.

Bogomoletz Institute of Physiology NAS Ukraine, Kiev

Ñïèñîê ë³òåðàòóðè

1. Âàøêèíåëü Â.Ê., Ïåòðîâ Ì.Í. Óëüòðàñòðóêòóðà è ôóíêöèè òðîìáîöèòîâ ÷åëîâåêà. �Ë.:
Íàóêà, 1982. � 88ñ.

2. Ãóñåéíîâ ×.Ñ.Ôèçèîëîãèÿ è ïàòîëîãèÿ  òðîìáîöèòîâ.-Ì.:Ìåäèöèíà,1971.- 176 ñ.
3. Äàéõèí Å.È., Ôåäþøèíà Í.À., Ãóñåéíîâ À.Ò. Êëèíè÷åñêîå çíà÷åíèå èññëåäîâàíèÿ

ôàêòîðà àêòèâàöèè òðîìáîöèòîâ //Âîïð.ìåä.õèìèè.- 1989.- 35, ¹2.-Ñ.10-16.
4. Åðìîëîâà Ò.À., Ïîíîìàðåíêî Â.Ì., Ãîëîâèíà Î.Ã. Ñèñòåìà ìåãàêàðèîöèò �

òðîìáîöèò //Âåñò.Ðîñ.ÀÌÍ.-1996.-¹12.-Ñ.34-43.
5. Êîâàëü Ñ.Á., Áîÿð÷óê Î.Ä., Ëóí³íà Í.Â. Âïëèâ öèðêóëþþ÷èõ íåéòðîô³ë³â íà äåÿê³

ãåìîêîàãóëÿö³éí³ âëàñòèâîñò³ êðîâ³ ïðè ñèíäðîì³ äèñåì³íîâàíîãî âíóòðèøíüîñóäèí-
íîãî çñ³äàííÿ// Íàóê. â³ñíèê Âîëèí. äåðæ. óí-òà. � 1999. - ¹4. � Ñ.77-81.

6. Êîâàëü Ñ.Á., Ëóí³íà Í.Â., Ñåðåäåíêî Ì.Ì. Ñèíäðîì äåãðàíóëÿö³¿ íåéòðîô³ëüíèõ
ëåéêîöèò³â //Áóêîâèí. ìåä. â³ñíèê.-1998.-Ò.2, ¹4.- Ñ.204-213.

7. Êîâàëü Ñ.Á., Ëóí³íà Í.Â. Ñåðåäåíêî Ì.Ì. Ðîëü íåéòðîô³ëüíèõ ëåéêîöèò³â ó ñèñòåì³
àíã³îòåíçèí-ïåðåòâîðþþ÷îãî ôåðìåíòó //Òàì æå. -2000.-Ò.4, ¹1.-Ñ.179-187.

8. Êîâàëü Ñ.Á. Ñåðåäåíêî Ì.Ì. Îñîáëèâîñò³ âïëèâó äåÿêèõ ì³ºëîäåïðåñàíò³â íà ãåìî-
ñòàç ïðè éîãî íåñïåöèô³÷íîìó ñèñòåìíîìó ïîðóøåíí³ //Ë³êè Óêðà¿íè.-2000.-
¹10(39).-Ñ.58-59.

9. Ëàâðîâà Ë.À., ßêóíèí Ã.À., Ñìîëÿíèöêèé À.ß. Ôàêòîð 4 òðîìáîöèòîâ. Ñâîéñòâà è
êëèíè÷åñêîå çíà÷åíèå åãî îïðåäåëåíèÿ // Ëàáîð.äåëî. � 1986. - ¹2. � Ñ.73-76.

10. Ëàðèîíîâà Í.È., Áàëàáóøåâè÷ Í.Ã., Ãëàäûøåâà È.Ï. è ñîàâò. Ïðèðîäíûå èíãèáè-
òîðû ïðîòåèíàç, êàê îñíîâà äëÿ ñîçäàíèÿ íîâûõ ëåêàðñòâåííûõ ñðåäñòâ // Âîïð.
ìåä. õèìèè. � 1994. � 40, ¹3. � Ñ.25-31.

11. Ëóíèíà Í.Â., Êîâàëü Ñ.Á. Âëèÿíèå ëèçîñîìàëüíûõ ôåðìåíòîâ íåéòðîôèëüíûõ ëåé-
êîöèòîâ íà ñèíòåç ïðîñòàãëàíäèíîâ // Òàì æå. � 1983. � 29, ¹1. � Ñ.23-26.

12. Ëû÷åâ Â.Ã. Îá îïðåäåëåíèè àíòèãåïàðèíîâîãî ôàêòîðà òðîìáîöèòîâ â ïëàçìå //
Ëàáîð.äåëî.-1974.-¹12.-Ñ.730-732.

13. Ìàðêîñÿí À.À., Êîçëîâ Â.Ê. Âÿçêèé ìåòàìîðôîç òðîìáîöèòîâ // Ôèçèîë.æóðí.ÑÑÑÐ.-
1973.-59, ¹2.-Ñ.281-287.

14. Ìèùåíêî Â.Ï. Ôèçèîëîãèÿ ãåìîñòàçà è ÄÂÑ  ñèíäðîì. � Ïîëòàâà: Óêðó÷åòèçäàò,
1998. � 164ñ.

Ñ.Á. Êîâàëü òà ³í.



ISSN 0201-8489    Ô³ç³îë. æóðí., 2001, Ò. 47, ¹ 334

15. Ïàâëîâñêèé Ä.Ï. Ïàòîãåíåç, äèàãíîñòèêà è ëå÷åíèå ñèíäðîìà äèññåìèíèðîâàííîãî
âíóòðèñîñóäèñòîãî ñâåðòûâàíèÿ // Âðà÷åá. äåëî.- 1988.-¹3.-Ñ.73-77.

16. Øèòèêîâà À.Ñ. Áåëÿçî Î.Å., Òàðêîâñêàÿ Ë.Ð., Êàðãèí Â.Ä. Ìåòîä îïðåäåëåíèÿ
âíóòðèñîñóäèñòîé àêòèâàöèè òðîìáîöèòîâ è åãî çíà÷åíèå â êëèíè÷åñêîé ïðàêòèêå /
/Êëèí.ëàáîð.äèàãíîñòèêà.-1997.-¹2.-Ñ.23-24, 33-35.

17. Allison A.C., Young M.R. Vital staining and fluorescence microscopy of lysosomes //
Lysosomes in biology and pathology. � Amsterdam: Holland Publ. Co. 1973. � 2. �
P.600-628.

18. Bainton D.F., Ullyot J.L., Farquhar M.G. Development of neutrophilic
polymorphonuclear leucocytes in human bone  marrow. I. Origin and content of azurophil
and specific granules // J. Exp. Med. � 1971. � 134, N4. - Ð. 907- 934.

19. Bohn E., Muller � Berghaus G. The effect of leukocyte and platelet transfusion on the
activation of intravascular coagulation by thrombocytopenic rabbits//Amer. J. Patol. �
1976. - 84. � P.239-258.

20. Boyum A. Abstract from Nordforsk seminar on subcellular fractionation. 1984// Isolation
of blood cells. Nycomed AS. Diagnostics. Scandinavia. � Oslo, 1986. � 15p.

21. Bretz  U., Baggiolini M. Biochemical and morphological characterization of azurophil
and specific granules of human neutrophilic polymorphonuclear leukocytes // J.Cell
Biol., - 1974. - 63, - P.251 - 269.

22. Clark R., Clebanoff S. Myeloperoxidase � mediated platelet release reaction//
J. Clin. Invest. � 1979. � 63. � P.177-183.

23. Del Maschio A., Corvazier E., Maillet F. e.a. Platelet  - dependent induction and
amplification of polymorphonuclear leukocyte lysosomal enzume release // Brit. J.
Haematol. � 1989. � N3. � P.329 � 335.

24. Fausett B., Silver R.M. Congenital disorders of platelet function // Clin. Obstet.
Gynecol. � 1999. � 42. � P.390-405.

25. Ginsberg M., Henson P., Henson J., Kozin F. Mechanism of platelet response to
monosodium urate crystals // Amer.J. Pathol. � 1979. � 94. � P.549 � 557

26. Lynch J.M., Lotner G.Z., Betz  S.J. The  release  of platelet � activating factor by
stimulated rabbit neutrophils // L. Immunol. � 1979. � 123 � P. � 1219 � 1226.

27. Smolen J.E., Korchak H.M., Weisman G. Initial kinetics of lysosomal enzyme secretion
and superoxide anion generation by human polymorphonuclear leukocytes//
Inflammation. � 1980. - ¹4. � P.145-163.

28. Thiagarajah S., Wheby M.S., Jain R. E. Disseminated Intravascular Coagulation in
Pregnancy. The Role of Heparin Therapy // J. Reprod. Med. � 1981. � 26, N1. �
P.17 � 20.

29. Vaes G. Digestive capacity of lysosomes// Lysosomes and storage diases. New.-York.
� London, 1973. � P.43-74.

30. Weiss H. Platelet physiology and abnormalities of function (first of two parts)// New
Engl. J. Med. � 1975. � 293. � P.531-540.

31. West S., Golden I.F. Phosphous particles as microscopic fluorescence standards //
J.Histochem. and Cytochem. � 1976. � 24, N4. � P.609 � 610.

32. Whelan C.J. Is granulocute or endothelian cell activator responcible for the initiation
of granulocyte recruitment during acute inflammation [Rewiew] // Agents and Actions. �
1992. � 37, N3�4. � P.319 � 324.

33. White J.G. Origin and function of platelet dense bodies// Ser. Haematol. � 1970. � 4. �
P.17-46.

²í-ò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ
Óêðà¿íè, Êè¿â
Ëóãàí. ïåä. óí-ò ³ì. Ò. Ã. Øåâ÷åíêà

Ìåõàí³çìè âïëèâó öèðêóëþþ÷èõ íåéòðîô³ëüíèõ ãðàíóëîöèò³â

Ìàòåð³àë íàä³éøîâ
äî ðåäàêö³¿ 4.09.2000


