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Ðîáîòà º ôðàãìåíòîì ÍÄÐ «Ðàííÿ êë³í³êî-ëàáîðà-
òîðíà ä³àãíîñòèêà,îñîáëèâîñò³ ïàòîãåíåçó òà ðîçðîá-
êà ìåòîä³â ë³êóâàííÿ ³ ïðîô³ëàêòèêè äèñöèðêóëÿòîðíî¿ 
åíöåôàëîïàò³¿ ó õâîðèõ ã³ïåðòîí³÷íîþ õâîðîáîþ, ÿêà 
ðîçâèíóëàñü ó â³ääàëåíîìó ïåð³îä³ ï³ñëÿ âïëèâó ìàëèõ 
äîç ³îí³çóþ÷îãî îïðîì³íåííÿ ç óðàõóâàííÿì ãåíåòè÷-
íèõ ôàêòîð³â», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0101U005504.

Âñòóï. Ïîðóøåííÿ âçàºìîâiäíîñèí ñóäèííèõ òà 
òðîìáîöèòàðíèõ ôàêòîðiâ, ùî âïëèâàþòü íà ñòàí 
ìiêðîöèðêóëÿòîðíîãî ãåìîñòàçó º îñíîâîþ ïàòîãå-
íåçó áàãàòüîõ çàõâîðþâàíü. Äî òàêèõ ôàêòîðiâ ìîæíà 
âiäíåñòè ïðîñòàöèêëií [7,9], îêèñ àçîòó [4,8], åíäîòå-
ë³íè òà ií.

Ïðè åìîöiéíîìó ñòðåñi çíà÷åííÿ öèõ ôàêòîðiâ 
çðîñòàº, òàê ÿê ãiïåðêàòåõîëàìiíåìiÿ iíäóêóº ïðîöåñè, 
â ðåçóëüòàòi ÿêèõ ñïîñòåðiãàºòüñÿ ÿê âàçîêîíñòðèêöiÿ, 
òàê i áëîêàäà ñóäèí ìiêðîöèðêóëÿöi¿ àãðåãàòàìè 
òðîìáîöèòiâ, ùî âðåøòi ìîæå ïðèçâåñòè äî iøåìi¿ 
ìiîêàðäó, iíôàðêòó. àðèòìi¿, à òàêîæ ñìåðòi [9]. 

Ðàçîì iç òèì ó ëàáîðàòîðíié (êëiíi÷íié) ïðêòèöi 
îöiíêà àãðåãàöii òðîìáîöèòiâ çäiñíþºòüñÿ íà ïiäñòàâi 
àíàëiçó êðîâi îòðèìàíî¿ ç âåíè, ùî íå âiäîáðàæóº 
ñïåöèôiêè àãðåãàöiéíèõ âëàñòèâîñòåé êðîâi â ðiçíèõ 
ðåãiîíàõ ñèñòåìè êðîâîáiãó. Òàê ÿê ïðè ñòðåñi 
âiäáóâàåòüñÿ ïåðåðîçïîäië êðîâi â ðiçíèõ îðãàíàõ, 
òî éìîâiðíî ¿õ áåçïîñåðåäíÿ ó÷àñòü ó ðåàêöiÿõ ìiê-
ðî öèðêóëÿòîðíîãî ãåìîñòàçó. Ïðîòå, âêëàä ðiçíèõ 
îðãàíiâ ó öåé ïðîöåñ ìîæå áóòè íåîäèíàêîâèé, 
ùî i ñêëàëî ïðåäìåò íàøåãî äîñëiäæåííÿ. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó ç’ÿñóâàíí³ âïëèâó 
åìîöiéíî-áîëüîâîãî ñòðåñó íà àãðåãàöiþ òðîìáîöèòiâ 
òà àíòèàãðåãàöiéíi âëàñòèâîñòè òêàíèí ðiçíèõ îðãàí³â 
ó òâàðèí.

Îá’ºêò i ìåòîäè äîñë³äæåííÿ. Äîñëiäæåííÿ 
ïðîâåäåíi íà 20 áiëèõ ùóðàõ ëiíii Âiñòàð, ñàìöÿõ, 
ìàñîþ 180-210ã. 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).

Ùóðè áóëè ðîçäiëåí³ íà äâi ãðóïè (ïî 10 â êîæíié): 
êîíòðîëüíó òà äîñëiäíó. Êîíòðîëüíà âåëà çâè÷àéíèé 
îáðàç æèòòÿ âiâàðiþ, à äîñëiäíó ïiääàëè âïëèâó ãî-
ñòðîãî åìîöiéíî-áîëüîâîãî ñòðåñó [11]. Â îñíîâi éîãî 
âiäòâîðåííÿ áóëî iíäóêóâàííÿ êîíôëiêòó ìiæ óìîâíî 
âèðîáëåíèì ðåôëåêñîì óíèêíåííÿ áîëþ øëÿõîì ïå-
ðåõîäó íà içîëüîâàíó ïëîùàäêó òà åëåêòðîiìïóëüñíèì 
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ïîäðàçíåííÿì ëàï òâàðèí íà íié. Òðèâàëiñòü âïëèâó äi¿ 
ñêëàäàëà 6 ãîäèí.

Ïiñëÿ çàêií÷åííÿ åêñïåðèìåíòó âñiõ òâàðèí êîíòð-
îëüíî¿ äîñëiäíî¿ ãðóï ââîäèëè â íàðêîç (ãåêñåíàëî-
âèé), i â òàêîìó ñòàíi ó íèõ çàáèðàëè êðîâ iç ïðàâîãî 
øëóíî÷êà ñåðöÿ, à ïiñëÿ ñìåðòi òâàðèí (âèêëèêàëè 
øëÿõîì ïåðåäîçóâàííÿ ãåêñåíàëó) – òêàíèíè ñåðöÿ, 
ñëèçîâî¿ øëóíêó, íèðîê òà ãîëîâíîãî ìîçêó.

Iç îòðèìàíî¿ êðîâi ãîòóâàëè ïëàçìó áàãàòó íà òðîì-
áîöèòè (öåíòðèôóãóâàííÿ 10 õâèëèí ïðè 1500 îá/õâ.) 
i âèçíà÷àëè â íié ¿õ àãðåãàöiþ [10]. Òðîìáîöèòàðíà 
ïëàçìà êîíòðîëüíèõ òâàðèí ñëóæèëà ñóáñòðàòíîþ 
äëÿ âèâ÷åííÿ àíòèàãðåãàöiéíèõ âëàñòèâîñòåé òêàíèí 
îðãàíiâ [3]. 

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. Âñòà-
íîâëåíî, ùî ïiä âïëèâîì ñòðåñó â ïëàçìi êðîâi çðîñòà-
ëà àãðåãàöiÿ òðîìáîöèòiâ. Ïðî öå ñâiä÷èòü çáiëüøåííÿ 
êóòà àãðåãàöi¿ ç 46,30±1,0 äî 52,40±1,40 ãðàäóñà 
(ð<0,05).

Ïðîòå, ïiä âïëèâîì òêàíèí ðiçíèõ îðãàíiâ 
àãðåãàöiéíi âëàñòèâîñòi òðîìáîöèòiâ â ñóáñòðàòíié 
ïëàçìi çìiíþâàëèñü ïiä âïëèâîì ñòðåñó ïî ðiçíîìó. 
Ïåðåä óñiì ñëiä çàçíà÷èòè, ùî ó êîíòðîëüíèõ òâàðèí 
íàéâèùi òðîìáîöèòîàêòèâíi âëàñòèâîñòi âèÿâëåíi 
â òêàíèíàõ ñëèçîâî¿ øëóíêó, äàëi éäóòü òêàíèíè 
ìiîêàðäó, íèðîê òà ìîçêó. Ïiñëÿ ñòðåñó âïëèâ òêàíèí 
ìîçêó íà àãðåãàöiþ òðîìáîöèòiâ ðiçêî çíèæóâàâñÿ 
(ç 24,20±2,89 äî 5,40±1,16 ãðàäóñà, ð< 0,01), à òêà-
íèí íèðîê çðîñòàâ (ç 52,40±4,70 äî 59,80±3,20 ãðà-
äóñà, ð<0,05) òà ñëèçîâî¿ øëóíêó (ç 70,50±1,12 
äî 79,80±2,08 ð<0,05). Ó ìiîêàðäi öi çìiíè ìàëè íåñóò-
òºâèé õàðàêòåð, õî÷ i ìàëè òåíäåíöiþ äî çáiëüøåííÿ 
(ç 52,68±1,42 äî 58,00±3,86 ãðàäóñà, ð> 0,05). 

Îòðèìàíi äàíi ñâiä÷àòü ïðî òå ùî â óìîâàõ 
åìîöiéíî-áîëüîâîãî ñòðåñó âiäáóâàëàñü ñóòòåâà ïå-
ðåáóäîâà àíòèàãðåãàöiéíèõ âëàñòèâîñòåé ó ðiçíèõ 
òêàíèíàõ. ßêùî â òêàíèíàõ ìîçêó âîíè çðîñòàëè, òî 
â iíøèõ – çìåíøóâàëèñü. Òàêi çìiíè àíòèàãðåãàöiéíèõ 
âëàñòèâîñòåé òêàíèí ìàþòü âàæëèâå çíà÷åí-
íÿ â ïàòîãåíåçi çàõâîðþâàíü, ùî âèêëèêàþòüñÿ 
åìîöiéíèì ñòðåñîì. Äîâåäåíà ðîëü ïiäâèùåííÿ ñèí-
òåçó òà çâiëüíåííÿ ó êðîâ òðîìáîêñàíó À

2, 
çíèæåííÿ 

ñèíòåçó òà çâiëüíåííÿ ó êðîâ ïðîñòàöèêëiíó â ðîçâè-
òêó ñóäèííèõ êàòàñòðîô ïðè ïîðóøåííÿõ ìîçêîâîãî 
êðîâîîáiãó [1,2,7].
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Çáiëüøåííÿ àãðåãàöiéíî¿ àêòèâíîñòi òðîìáîöèòiâ 
ïðè åìîöiéíî-áîëüîâîìó ñòðåñi ïiä âïëèâîì òêà-
íèí ñëèçîâî¿ øëóíêó ñâ³ä÷èòü ïðî ïîñëàáëåííÿ â íié 
àíòèàãðåãàöiéíèõ âëàñòèâîñòåé, ùî ìîæå ñïðèÿòè 
ïîðóøåííþ ¿¿ ñòðóêòóðè òà ðîçâèòêó âèðàçêîâîãî ïðî-
öåñó. Íàìè âèÿâëåíî, çîêðåìà â öèõ äîñë³äæåííÿõ, 
ïîñèëåííÿ óòâîðåííÿ âèðàçîê øëóíêó ó äîñë³äíèõ òâà-
ðèí (÷àñòîòà âèðàçîê çðîñëà íà 62,5%, ð<0,001, à ¿õ 
êiëüêiñòü ó 1,5 ðàçè, ð<0,001).

Àíòèàãðåãàöiéíà àêòèâíiñòü òêàíèí, ÿê âiäîìî, ìîæå 
áóòè ïîâ’ÿçàíà ç ïðîñòàöèêëiíîì, à îñòàííié ìàº ïðî-
òèóëüöåðîãåííó äiþ [9]. Âðàõîâóþ÷³ âçàºìîçâ’ÿçîê 
àãðåãàö³éíèõ òà ïðîîêñèäàíòíî-àíòèîêñèäàíòíèõ âëàñ-
òèâîñòåé òêàíèí îòðèìàí³ çì³íè àãðåãàö³éíèõ âëàñòè-
âîñòåé ð³çíèõ òêàíèí ìîæóòü áóòè ïîâ’ÿçàí³ ç íåîäíà-
êîâèìè ðåàêö³ÿìè ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â [5].

Âèñíîâêè. Àíòèàãðåãàö³éí³ âëàñòèâîñòè òðîìáî-
öèò³â òà òêàíèí ð³çíèõ îðãàí³â ó òâàðèí íåîäíàêîâ³. 

Ï³ä âïëèâîì åìîö³éíî-áîëüîâîãî ñòðåñó âîíè çì³-
íþþòüñÿ â ð³çíîìó ñòóïåí³ òà ð³çíîñïðÿìîâàíî.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. 
Ðåãiîíàëüíi îñîáëèâîñòi àíòèàãðåãàöiéíèõ âëñòèâîñ-
òåé íàäçâè÷àéíî âàæëèâi äëÿ ðîçêðèòòÿ ïàòîãåíåòè÷-
íèõ ëàíîê ðiçíèõ ïàòîëîãi÷íèõ ïðîöåñiâ ó íèõ. ¯õ íåîá-
õ³äíî âðàõîâóâàòè ïðè ìîäåëþâàííi çàõâîðþâàíü öèõ 
îðãàíiâ òà îöiíöi íîâèõ ôàðìàêîëîãi÷íèõ çàñîáiâ, ùî 
âïëèâàþòü íà àãðåãàöiþ òðîìáîöèòiâ. À âðàõîâóþ÷è 
íàø³ äàí³ ùîäî àñèìåòð³¿ ãåìîñòàçó [6] ö³êàâèìè ìî-
æóòü áóòè äîñë³äæåííÿ àãðåãàö³¿ òðîìáîöèò³â â ñèìå-
òðè÷íèõ ñóäèíàõ, ùî ìîæå áóòè ïðåäìåòîì íàøèõ íà-
ñòóïíèõ äîñë³äæåíü.
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âëàñòèâîñòåé òðîìáîöèò³â òà ðiçíèõ òêàíèí ùóð³â. ßêùî â ñóäèíàõ ìîçêó âîíè çðîñòàþòü, òî â òêàíèíàõ ìiîêàðäó, 
íèðîê òà ñëèçîâî¿ øëóíêó – çìåíøóþòüñÿ. Òàêi çìiíè àíòèàãðåãàöiéíèõ âëàñòèâîñòåé òêàíèí ìàþòü âàæëèâå çíà-
÷åííÿ â ïàòîãåíåçi áàãàòüîõ çàõâîðþâàíü â³äïîâ³äíèõ îðãàíiâ, ùî âèêëèêàþòüñÿ åìîö³éíèìè ðîçëàäàìè. Âîíè 
ïîâèíí³ áóòè âðàõîâàí³ ïðè ìîäåëþâàíí³ òàêèõ ïàòîëîã³é, ¿õ ä³àãíîñòèö³ òà ë³êóâàíí³.

Êëþ÷îâ³ ñëîâà: àãðåãàö³ÿ òðîìáîöèò³â, åìîö³éíî-áîëüîâèé ñòðåñ, àíòèàãðåãàö³éí³ âëàñòèâîñò³ òêàíèí.

ÓÄÊ 616-005.6:616.8-009.7.001.5
ÂËÈßÍÈÅ ÝÌÎÖÈÎÍÀËÜÍÎ-ÁÎËÅÂÎÃÎ ÑÒÐÅÑÑÀ ÍÀ ÀÃÐÅÃÀÖÈÞ ÒÐÎÌÁÎÖÈÒÎÂ È ÀÍÒÈÀÃÐÅÃÀ-

ÖÈÎÍÍ²Å ÑÂÎÉÑÒÂÀ ÐÀÇÍÛÕ ÎÐÃÀÍÎÂ ÊÐÛÑ
Êîêîâñêàÿ Î.Â.
Â ðàáîòå ïîêàçàíî, ÷òî â óñëîâèÿõ ýìîöèîíàëüíî-áîëåâîãî ñòðåññà ïðîèñõîäÿò èçìåíåíèÿ àíòèàãðåãàöèîííûõ 

ñâîéñòâ òðîìáîöèòîâ è ðàçëè÷íûõ òêàíåé êðûñ. Åñëè â ñîñóäàõ ìîçãà îíè óñèëèâàþòñÿ, òî â òêàíÿõ ìèîêàðäà, 
ïî÷åê è ñëèçèñòîé æåëóäêà – óìåíüøàþòñÿ. Òàêèå èçìåíåíèÿ àíòèàãðåãàöèîííûõ ñâîéñòâ òêàíåé èìåþò âàæ-
íîå çíà÷åíèå â ïàòîãåíåçå ìíîãèõ çàáîëåâàíèé ñîîòâåòñòâóþùèõ îðãàíîâ, âûçûâàåìûõ ýìîöèîíàëüíûìè ðàñ-
ñòðîéñòâàìè. Îíè äîëæíû áûòü ó÷òåíû ïðè ìîäåëèðîâàíèè òàêèõ ïàòîëîãèé, èõ äèàãíîñòèêå è ëå÷åíèè.

Êëþ÷åâûå ñëîâà: àãðåãàöèÿ òðîìáîöèòîâ, ýìîöèîíàëüíî-áîëåâîé ñòðåññ, àíòèàãðåãàöèîííûå ñâîéñòâà 
òêàíåé.
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The Impact of Emotional Pain Stress on Aggregation of Platelets and Antiaggregatory Properties of 

Tissues of Rat Multiple Organs 
Kokovska Î.V.
Abstract. The purpose of the research was to clarify the impact of emotional pain stress on aggregation of platelets 

and antiaggregatory properties of tissues of multiple organs in animals. 
Object and Methods. 20 Wistar white male rats, weighted 180 – 210 g, were involved into study. The rats were 

assigned into two groups (10 animals each): control group and study group. Animals from the control group were 
housed in vivarium, where they led a habitual mode of existence, whereas the study group was exposed to the acute 
emotional pain stress, induced by the conflict between the conditionally acquired reflex to avoid pain by moving to 
isolated platform and electric pulse stimulation of animals’ pads on it. 

Results and Discussion. It was established that stress has provoked an increased aggregation of platelets in blood 
plasma, proved by the magnification of angle of aggregation from 46,30±1,0 to 52,40±1,40 degrees (ð<0,05).

However, under the influence of tissues of different organs, aggregation properties of platelets changed differently 
in substrate plasma under stress. First of all it should be noted that the highest platelet-active properties have been 
revealed in gastric mucosa tissues of the control animals, and then in tissues of myocardium, kidneys and brain. 
After stress, the impact of brain tissues onto aggregation of platelets was suddenly decreasing (from 24,20±2,89 to 
5,40±1,16 degrees, ð< 0,01), whereas the impact of renal tissues (from 52,40±4,70 to 59,80±3,20 degrees, ð<0,05) 
and gastric mucosa (from 70,50±1,12 to 79,80±2,08 degrees ð<0,05) was increasing. In myocardium these changes 
were insignificant, though tending to increase (from 52,68±1,42 to 58,00±3,86 degrees, ð> 0,05). 

The obtained data showed that in conditions of emotional pain stress a significant transformation of antiaggregatory 
properties took place in multiple tissues. If in the brain tissues they increased, then in other tissues they decreased. 
Such changes in antiaggregatory properties of tissues are crucial in the pathogenesis of diseases, caused by emotional 
stress. The role of synthesis increase and À

2
 thromboxane prostacyclin release into blood has been proved in the 

development of vascular catastrophes in vascular blood circulation. 
The increase of platelets’ aggregative activity under emotional pain stress, caused by gastric mucosa tissues 

indicated about the lowering of its antiaggregatory properties that could result in its structure impairment and 
development of ulcerous process. The studies revealed intensification in gastric ulcers formation in laboratory animals 
(the rate of ulcers onset increased by 62,5%, ð<0,001, and their number increased 1,5 times more, ð<0,001).

In general, antiaggregatory properties of tissues can be connected with prostacyclin, which has antiulcerative 
property. Taking into consideration the relationship between aggregatory and prooxidant-antioxidant properties of 
tissues the revealed changes can correlate with different reactions of lipid peroxidation. 

Conclusions. Antiaggregatory properties of platelets and tissues of multiple organs are different in animals. Under 
the impact of emotional pain stress they are changed in various degrees and multidirectional. 

Keywords: aggregation of platelets, emotional pain stress, antiaggregatory properties of tissues. 
Ðåöåíçåíò – ïðîô. Ì³ùåíêî ².Â.

Ñòàòòÿ íàä³éøëà 26.05.2015 ð.
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