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Cêîðî÷óâàëüíà ôóíêö³ÿ ñóäèí ïðè
àðòåð³àëüí³é ã³ïåðòåíç³¿ ð³çíîãî ãåíåçó òà ¿¿ êîðåêö³ÿ
çà äîïîìîãîþ ôîñôàòèäèëõîë³íîâèõ ë³ïîñîì

Èññëåäîâàëîñü âëèÿíèå ôîñôàòèäèëõîëèíîâûõ ëèïîñîì (ÔÕË) íà ñîêðàòèòåëüíóþ äèñôóíê-
öèþ ñîñóäîâ êðûñ ñ ãåíåòè÷åñêè äåòåðìèíèðîâàííîé ãèïåðòåíçèåé (ÑÃÊ), à òàêæå êðûñ è
êðîëèêîâ, ïîäâåðãøèõñÿ âîçäåéñòâèþ èîíèçèðóþùåé ðàäèàöèè (60Co, 6 Ãð). Óñòàíîâëåíî,
÷òî â ñîñóäàõ êàê ÑÃÊ, òàê è îáëó÷åííûõ êðîëèêîâ ýíäîòåëèéçàâèñèìîå ðàññëàáëåíèå
ñíèæåíî çà ñ÷åò ïðåèìóùåñòâåííîãî ïîäàâëåíèÿ NO-çàâèñèìîé êîìïîíåíòû è ïðàêòè÷åñêè
ïîëíîñòüþ îïðåäåëÿåòñÿ äåéñòâèåì ýíäîòåëèéçàâèñèìîãî ãèïåðïîëÿðèçóþùåãî ôàêòîðà.
ÔÕË â óñëîâèÿõ in vitro âîññòàíàâëèâàëè ýíäîòåëèéçàâèñèìîå ðàññëàáëåíèå ñîñóäèñòûõ
ïðåïàðàòîâ ÑÃÊ è îáëó÷åííûõ êðîëèêîâ äî íîðìàëüíûõ âåëè÷èí. Ïîêàçàíî, ÷òî äåéñòâèå
ðàäèàöèè ïðèâîäèëî ê ñòîéêîìó (äî 6 ìåñ) óâåëè÷åíèþ ñèñòîëè÷åñêîãî àðòåðèàëüíîãî
äàâëåíèÿ ó êðûñ äî 160 � 180 ìì ðò. ñò. Îäíîêðàòíîå ââåäåíèå ÔÕË  â äîçå 30 ìã/êã
ïðåïÿòñòâîâàëî ïîâûøåíèþ äàâëåíèÿ íà ðàííèõ ïîñòðàäèàöèîííûõ ñðîêàõ (9-å ñóòêè). Â
áîëåå ïîçäíèé ïåðèîä (6 ìåñ) ýòîò ýôôåêò èñ÷åçàë. Îäíîêðàòíîå ââåäåíèå ÔÕË ãèïåð-
òåíçèâíûì êðûñàì âûçûâàëî òðàíçèòîðíîå ñíèæåíèå àðòåðèàëüíîãî äàâëåíèÿ, òîãäà êàê
êóðñîâîå èõ ïðèìåíåíèå (1 ðàç â ñóòêè) óæå ïîñëå 4-ãî ââåäåíèÿ ïðèâîäèëî ê ñòîéêîé (äî
2 íåä) íîðìàëèçàöèè äàâëåíèÿ. Ïðåäïîëàãàåòñÿ, ÷òî ãèïîòåíçèâíîå äåéñòâèå ÔÕË ñâÿçàíî ñ
èõ ñïîñîáíîñòüþ íîðìàëèçîâàòü ôóíêöèþ ýíäîòåëèàëüíûõ êëåòîê.

ÂÑÒÓÏ

Ñóäèííèé åíäîòåë³é, ùî ñåêðåòóº íèçêó
âàçîàêòèâíèõ ñóáñòàíö³é, áåðå ó÷àñòü ó
ðåãóëÿö³¿ ñóäèííîãî òîíóñó. Ãîëîâíèìè
äèëàòàòîðíèìè ÷èííèêàìè åíäîòåë³àëüíî-
ãî ïîõîäæåííÿ ïðèéíÿòî ââàæàòè ïðîñòà-
öèêë³í, îêñèä àçîòó (NO) ³ äîíèí³ îñòà-
òî÷íî íå ³äåíòèô³êîâàíèé òàê çâàíèé åí-
äîòåë³éçàëåæíèé ã³ïåðïîëÿðèçóâàëüíèé ôàê-
òîð (EDHF), ùî âèêëèêàº ðîçñëàáëåííÿ
ñóäèííî¿ ñò³íêè çà äîïîìîãîþ ã³ïåðïîëÿ-
ðèçàö³¿ ìåìáðàí ãëàäåíüêîì�ÿçîâèõ êë³-
òèí. Ïðè áàãàòüîõ ïàòîëîã³÷íèõ ïðîöåñàõ
ðîçñëàáëåííÿ ñóäèííî¿ ñò³íêè ó ðàç³ ñòè-
ìóëÿö³¿ åíäîòåë³þ çìåíøóºòüñÿ. Ïðèãí³-
÷åíå ðîçñëàáëåííÿ ñóäèí ó â³äïîâ³äü íà
ä³þ åíäîòåë³éçàëåæíèõ äèëàòàòîð³â ïðî-
äåìîíñòðîâàíî ïðè åêñïåðèìåíòàëüíîìó

àòåðîñêëåðîç³ [5], ó ùóð³â ³ç ãåíåòè÷íî äåòåð-
ì³íîâàíîþ ã³ïåðòåíç³ºþ [15] òîùî. Îñ-
òàíí³ì ÷àñîì âñòàíîâëåíî, ùî ïîä³áíèé
åôåêò âèêëèêàºòüñÿ ³ âïëèâîì íà òâàðèí
³îí³çóþ÷î¿ ðàä³àö³¿ [6, 10]. Ïîä³áí³ñòü ïðî-
ÿâ³â ñóäèííî¿ äèñôóíêö³¿ ïðè òàêèõ ð³çíî-
ìàí³òíèõ ïàòîëîã³÷íèõ ïðîöåñàõ äîçâîëÿº
âèñóíóòè ã³ïîòåçó ïðî ñõîæ³ñòü ìåõàí³ç-
ì³â, ùî ïðèçâîäÿòü äî çì³í ñêîðîòëèâîñò³
ñóäèííî¿ ñò³íêè. Îäíèì ³ç çàñîá³â ôàðìà-
êîëîã³÷íî¿ êîðåêö³¿ ïîðóøåíî¿ ðåàêòèâ-
íîñò³ ñóäèííî¿ ñò³íêè º çàñòîñóâàííÿ ôîñ-
ôàòèäèëõîë³íîâèõ ë³ïîñîì (ÔÕË). Îñ-
òàíí³ çäàòí³ çàïîá³ãàòè ðîçâèòêó ã³ïîê-
ñè÷íèõ åôåêò³â ó êðîâîíîñíèõ ñóäèíàõ
çäîðîâèõ ùóð³â çàâäÿêè íàÿâíîñò³ àíòè-
îêñèäàíòíèõ âëàñòèâîñòåé [3], à òàêîæ
ñïðèÿòè â³äíîâëåííþ ôóíêö³îíàëüíèõ âëà-
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ñòèâîñòåé ñóäèí ùóð³â ç³ ñïîíòàííîþ ã³ïåð-
òåíç³ºþ [13, 15]. Òîìó ìåòà íàøî¿ ðîáîòè:
ïî-ïåðøå, íà ïðèêëàä³ ùóð³â ³ç ãåíåòè÷íî
äåòåðì³íîâàíîþ ã³ïåðòåíç³ºþ ³ êðîë³â,
ùî çàçíàëè âïëèâó ³îí³çóþ÷î¿ ðàä³àö³¿, âèÿ-
âèòè çàãàëüí³ çàêîíîì³ðíîñò³ ðîçâèòêó
äèñôóíêö³¿ ñóäèííî¿ ñò³íêè, ïðèòàìàíí³ öèì
äâîì ð³çíèì ïàòîëîã³÷íèì ïðîöåñàì; ïî-
äðóãå, âèõîäÿ÷è ç³ ñõîæîñò³ ÿâèù, ùî âè-
íèêàþòü ïðè ã³ïåðòåíç³¿ òà ³îí³çóþ÷îìó îï-
ðîì³íåíí³, çàñòîñóâàòè ÔÕË äëÿ êîðåêö³¿
çì³í ñêîðî÷óâàëüíî¿ àêòèâíîñò³ ñóäèí, ÿêà
âèêëèêàíà ³îí³çóþ÷îþ ðàä³àö³ºþ.

ÌÅÒÎÄÈÊÀ

In vitro. Åêñïåðèìåíòè ïðîâîäèëè íà ê³ëü-
öåâèõ ñåãìåíòàõ àîðòè ùóð³â ë³í³¿ Â³ñòàð �
Ê³îòî (êîíòðîëü) ³ ñïîíòàííî ã³ïåðòåíçèâ-
íèõ ùóð³â (ÑÃÙ) ìàñîþ 250 � 300 ã, à òà-
êîæ íà ê³ëüöåâèõ ñåãìåíòàõ ãðóäíî¿ àîðòè
êðîë³â ïîðîäè øèíøèëà ìàñîþ 2,5 �
3 êã. Ðåºñòðàö³þ ñêîðî÷óâàëüíî¿ àêòèâ-
íîñò³ çä³éñíþâàëè â ³çîìåòðè÷íîìó ðå-
æèì³. Ïåðôóç³þ ïðåïàðàò³â ïðîâîäèëè òåð-
ìîñòàòîâàíèì (36 � 37 oÑ) ñòàíäàðòíèì
ðîç÷èíîì Êðåáñà. Äîñë³äæåííÿ äèëàòàòîð-
íèõ ðåàêö³é çä³éñíþâàëè íà ôîí³ ïîïåðåä-
íüîãî ñêîðî÷åííÿ ñóäèí ôåí³ëåôðèíîì ó
êîíöåíòðàö³¿ 10-5 ìîëü/ë. Ðîçñëàáëåííÿ âè-
ðàæàëè ó â³äñîòêàõ ùîäî öüîãî ñêîðî÷åí-
íÿ. ßê åíäîòåë³éçàëåæíèé äèëàòàòîð,
áóâ âèêîðèñòàíèé àöåòèëõîë³í (ÀÕ) ó
êîíöåíòðàö³¿ 10 -5 ìîëü/ë. Óñ³ äîñë³äè
ïðîâîäèëè íà ôîí³ ³íäîìåòàöèíó
(10-5 ìîëü/ë) � áëîêàòîðà ñèíòåçó ïðîñòà-
öèêë³íó.

In vivo. Åêñïåðèìåíòè âèêîíàíî íà
50 äîðîñëèõ íîðìîòåíçèâíèõ á³ëèõ ùó-
ðàõ-ñàìöÿõ ë³í³¿ Â³ñòàð � Ê³îòî ³ 20 ÑÃÙ
ìàñîþ 300 � 350 ã. Äîñë³äè ïðîâîäèëè ï³ä
âíóòð³øíüîî÷åðåâèííèì íàðêîçîì ñóì³ø-
øþ õëîðàëîçè é óðåòàíó (1:10; ³ç ðîçðà-
õóíêó 5 ìã õëîðàëîçè íà 100 ã ìàñè ò³ëà).
Óñ³õ òâàðèí óòðèìóâàëè íà ñòàíäàðòíî-
ìó ðàö³îí³ â³âàð³þ.

Ï³ñëÿ íàñòàííÿ õ³ðóðã³÷íî¿ ñòàä³¿ íàð-
êîçó âèä³ëÿëè é îãîëþâàëè v. jugularis su-
perfecialis sin., aa. carotis communis sin.
et dext. Ë³â³ âåíó é àðòåð³þ êàòåòåðèçó-
âàëè òåôëîíîâèìè êàòåòåðàìè; âíóòð³ø-
íüîâåííî ââîäèëè ãåïàðèí ³ç ðîçðàõóíêó
25 îä. íà 100 ã ìàñè ò³ëà. Ï³ñëÿ ñòàá³ë³-
çàö³¿ àðòåð³àëüíîãî òèñêó ÷åðåç ïðàâó ñîí-
íó àðòåð³þ ïðîâîäèëè ðåòðîãðàäíó êàòå-
òåðèçàö³þ ïîðîæíèíè ë³âîãî øëóíî÷êà
ñåðöÿ ì³êðîêàòåòåðîì.

Õâèëèííèé îá�ºì êðîâ³ (ÕÎÊ) âèçíà-
÷àëè ìåòîäîì òðàíñòîðàêàëüíî¿ òåòðàïî-
ëÿðíî¿ ðåîïëåòèçìîãðàô³¿ çà äîïîìîãîþ
ðåîïëåòèçìîãðàôà ÐÏÃ 2-02. Òèñê êðîâ³
â ñóäèíí³é ñèñòåì³ âèì³ðþâàëè äàò÷èêîì
òèñêó Isotec (HSE, Í³ìå÷÷èíà), à â ïîðîæ-
íèí³ ë³âîãî øëóíî÷êà ñåðöÿ � äàò÷èêàìè
òèñêó Millar Mikro-TIP SPR-249 ³ ïåðåò-
âîðþâà÷åì TC-510 (�Millar Instruments,
Inc�., ÑØÀ).

Íàêîïè÷åííÿ é îáðîáêó çàðåºñòðîâà-
íèõ ñèãíàë³â çä³éñíþâàëè çà äîïîìîãîþ
ïðîãðàìè �Haemodyn� (HSE, Í³ìå÷÷èíà).
Ïåðåòâîðåííÿ ñèãíàë³â ó öèôðîâó ôîðìó
çàáåçïå÷óâàëîñÿ àíàëîãî-öèôðîâèì êîí-
âåðòîðîì (ADC; HSE, Í³ìå÷÷èíà).

Ó ðàç³ ïðîâåäåííÿ õðîí³÷íîãî åêñïåðè-
ìåíòó, ñïðÿìîâàíîãî íà âèâ÷åííÿ âïëèâó
êóðñîâîãî ââåäåííÿ ÔÕË, âèçíà÷åííÿ àð-
òåð³àëüíîãî òèñêó ó ùóð³â çä³éñíþâàëè
âèì³ðþâàëüíèì êîìïëåêñîì SPHYGMO-
MANOMETER S-2 (HSE, Í³ìå÷÷èíà).

Çîâí³øíº îäíîðàçîâå îïðîì³íåííÿ òâà-
ðèí ïðîâîäèëè äæåðåëîì 60Ñî ó äîç³ 6 Ãð ³
ïîòóæí³ñòþ 0,845 Ãð/õâ. Åêñïåðèìåíòè
âèêîíóâàëè íà 9-òó äîáó ï³ñëÿ îïðîì³íåííÿ.

ßê áëîêàòîð NO-ñèíòàçè, çàñòîñîâó-
âàëè N

ω
-í³òðî-L-àðã³í³í ó êîíöåíòðàö³¿

3 . 10-4 ìîëü/ë, à äëÿ áëîêàäè êàë³ºâèõ êà-
íàë³â (ç â³äêðèòòÿì ÿêèõ ïîâ�ÿçóþòü
ä³þ EDHF) âèêîðèñòîâóâàëè àïàì³í
(10-7 ìîëü/ë) ³ õàðèáäîòîêñèí (10-7 ìîëü/ë).

Äëÿ ïðèãîòóâàííÿ ÔÕË âèêîðèñòîâó-
âàëè ôàðìàêîëîã³÷íèé ïðåïàðàò «Ë³ï³í»
(ÇÀÎ «Á³îëåê», Õàðê³â, Óêðà¿íà). Êîíò-
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Ðèñ. 1. Âïëèâ áëîêàòîðà NO-ñèíòàçè íà åíäîòåë³éçà-
ëåæíå ðîçñëàáëåííÿ,  âèêëèêàíå ä³ºþ àöåòèëõîë³íó
(ÀÕ) íà ê³ëüöåâ³ ñåãìåíòè àîðòè ùóð³â ³ êðîë³â: à �  ² �
íîðìîòåíçèâí³ ùóðè (êîíòðîëü), ²² � ñïîíòàííî ã³ïåð-
òåíçèâí³ ùóðè; á � ² � çäîðîâ³ êðîë³ (êîíòðîëü), ²² �
îïðîì³íåí³ êðîë³  (6 Ãð,  60Ñî, 9-òà äîáà); 1 � ÀÕ, 2 �
ÀÕ ³ L-NÀ � N

ω
-í³òðî-L-àðã³í³í (3 . 10-4 ìîëü/ë). Óñ³

åêñïåðèìåíòè ïðîâåäåíî íà ôîí³ ïîïåðåäíüîãî ñêî-
ðî÷åííÿ ÃÌ ôåí³ëåôðèíîì (10-5 ìîëü/ë), âåëè÷èíà ÿêî-
ãî ïðèéíÿòà çà 100 %. * P<0,05; n=16 � 18 (òóò ³ íà ðèñ. 2).

Ðèñ. 2. Âïëèâ ôîñôàòèäèëõîë³íîâèõ ë³ïîñîì íà åíäî-
òåë³éçàëåæíå ðîçñëàáëåííÿ, âèêëèêàíå ä³ºþ àöåòèëõî-
ë³íó (ÀÕ) íà ê³ëüöåâ³ ñåãìåíòè àîðòè ùóð³â ³ êðîë³â:
 à �  ² � íîðìîòåíçèâí³ ùóðè (êîíòðîëü), ²² � ñïîíòàí-
íî ã³ïåðòåíçèâí³ ùóðè; á � ² � çäîðîâ³ êðîë³ (êîíò-
ðîëü), ²² � îïðîì³íåí³ êðîë³ (6 Ãð, 60Ñî, 9-òà äîáà);
1 � ÀÕ, 2 � ÀÕ ³ ë³ïîñîìè.
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ðîëüíèì ³ äîñë³äíèì ùóðàì ÔÕË ââîäèëè îä-
íîðàçîâî âíóòð³øíüîâåííî â äîç³ 30 ìã/êã. Ïðè
êóðñîâîìó ââåäåíí³ ÔÕË ³í�ºêö³¿ çä³éñíþâà-
ëè ðàç íà äîáó ïðîòÿãîì ñåìè ä³á. Ó äîñë³-
äàõ in vitro ÔÕË äîäàâàëè â ðîáî÷ó êàìåðó â
êîíöåíòðàö³¿ 0,1 ìã/ìë.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

In vitro. Ðåàêö³ÿ àîðòè ÑÃÙ íà ÀÕ áóëà çíà÷-
íî çíèæåíà ³ ñòàíîâèëà ïðèáëèçíî
50 % â³ä âåëè÷èíè ö³º¿ ðåàêö³¿ â àîðò³ çäî-
ðîâèõ ùóð³â. Àíàëîã³÷íå ïðèãí³÷åííÿ ðå-
àêö³¿ íà ÀÕ ó ãðóäí³é àîðò³ êðîë³â âèê-
ëèêàëà ³ ä³ÿ ³îí³çóþ÷î¿ ðàä³àö³¿ â äîç³
6 Ãð íà 9-òó äîáó ï³ñëÿ îäíîðàçîâîãî îïðîì³-

íåííÿ (ðèñ. 1). Áëîêàòîð NO-ñèíòàçè
N

ω
-í³òðî-L-àðã³í³í âèêëèêàâ ³ñòîòíå çìåíøåí-

íÿ äèëàòàòîðíî¿ ðåàêö³¿ íà ÀÕ ó ñóäèíàõ íîð-
ìîòåíçèâíèõ ùóð³â, à òàêîæ êðî-
ë³â êîíòðîëüíî¿ ãðóïè. ²íøà êàðòèíà ñïî-
ñòåð³ãàëàñü ó ñóäèíàõ ÑÃÙ, à òàêîæ îï-
ðîì³íåíèõ êðîë³â, êîëè ä³ÿ N

ω
-í³òðî-L-àð-

ã³í³íó íå ïðèçâîäèëà äî äîñòîâ³ðíèõ çì³í
àìïë³òóäè ðîçñëàáëåííÿ íà ÀÕ (äèâ.
ðèñ. 1). Ö³ ôàêòè ìîæóòü ñâ³ä÷èòè ïðî â³ä-
ñóòí³ñòü ïîâ�ÿçàíî¿ ç NO-ñèíòàçîþ êîì-
ïîíåíòè åíäîòåë³éçàëåæíîãî ðîçñëàáëåí-
íÿ â ñóäèíàõ ÑÃÙ, òàêîæ ÿê ³ â ñóäèíàõ
îïðîì³íåíèõ êðîë³â, ùî ãîâîðèòü ïðî ïðè-
ãí³÷åííÿ ö³º¿ êîìïîíåíòè ó ðàç³ ã³ïåðòåíç³¿,
à òàêîæ ó ïðîöåñ³ çì³í ñóäèííî¿ ðåàêòèâ-
íîñò³ ï³ñëÿ îïðîì³íåííÿ. Ðîçñëàáëåííÿ íà
ÀÕ, ùî çàëèøèëîñÿ ï³ñëÿ áëîêàäè NO-ñèí-
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Ðèñ. 3. Âïëèâ îäíîðàçîâîãî (à) òà êóðñîâîãî ââåäåííÿ (á) ôîñôàòèäèëõîë³íîâèõ ë³ïîñîì ñïîíòàííî ã³ïåðòåíçèâ-
íèì ùóðàì íà çì³íè ñèñòîë³÷íîãî àðòåð³àëüíîãî òèñêó: 1 � íîðìîòåíçèâí³ ùóðè, 2 � ñïîíòàííî ã³ïåðòåíçèâí³
ùóðè. * P<0,05; n=15.

òàçè, ö³ëêîì óñóâàëîñÿ ñåëåêòèâíèìè
áëîêàòîðàìè êàëüö³éçàëåæíèõ êàë³ºâèõ
êàíàë³â àïàì³íîì ³ õàðèáäîòîêñèíîì ÿê ó
ñóäèíàõ ã³ïåðòåíçèâíèõ ùóð³â, òàê ³ â ñó-
äèíàõ îïðîì³íåíèõ êðîë³â. Íà ï³äñòàâ³
öèõ ðåçóëüòàò³â ìîæíà çðîáèòè âèñíîâîê,
ùî çà äàíèõ ïàòîëîã³÷íèõ ïðîöåñ³â åíäî-
òåë³éçàëåæíå ðîçñëàáëåííÿ ñóäèí  ùóð³â ³
êðîë³â ö³ëêîì âèçíà÷àºòüñÿ ä³ºþ EDHF.

Íà ðèñ. 2 ïðî³ëþñòðîâàíà ä³ÿ ÔÕË íà
ñóäèíè çäîðîâèõ ³ ã³ïåðòåíçèâíèõ ùóð³â,
à òàêîæ íà ñóäèíè çäîðîâèõ ³ îïðîì³íå-
íèõ êðîë³â. Ïðè ââåäåíí³ ÔÕË ó ðîáî÷ó
êàìåðó, âåëè÷èíè ðîçñëàáëåííÿ íà ÀÕ íå
çì³íþâàëèñü ó ñóäèíàõ çäîðîâèõ òâàðèí
îáîõ âèä³â. ²íøà ñèòóàö³ÿ ñïîñòåð³ãàëàñü ó ñó-

äèíàõ ã³ïåðòåíçèâíèõ ùóð³â ³ îïðîì³íå-
íèõ êðîë³â. Â îáîõ âèïàäêàõ ï³ä ä³ºþ ÔÕË
â³äáóâàëîñÿ â³äíîâëåííÿ ðåàêö³é íà ÀÕ äî
çíà÷åíü, õàðàêòåðíèõ äëÿ ñóäèí êîíòðîëüíèõ
òâàðèí.

Âíóòð³øíüîî÷åðåâèííå ââåäåííÿ ÔÕË
êðîëÿì ÷åðåç 1 ãîä ï³ñëÿ îïðîì³íåííÿ ïðè-
çâîäèëî äî òîãî, ùî íà 9-òó äîáó íå â³ä-
çíà÷àëîñÿ äîñòîâ³ðíîãî ïðèãí³÷åííÿ äèëà-
òàòîðíèõ ðåàêö³é ñóäèí íà ÀÕ. Öå ñâ³ä÷èëî
ïðî òå, ùî ââåäåííÿ ÔÕË ïåðåøêîäæàëî
ðîçâèòêó âèêëèêàíèõ ³îí³çóþ÷èì îïðîì³íåí-
íÿì ïîðóøåíü ñóäèííî¿ ðåàêòèâíîñò³ äî åí-
äîòåë³éçàëåæíèõ âïëèâ³â. Ñë³ä çàçíà÷èòè,
ùî ââåäåííÿ ÔÕË êðîëÿì çà 1 ãîä äî îïðî-
ì³íåííÿ íå âèêëèêàëî ðåïàðóþ÷îãî åôåêòó,
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³ ðåàêö³ÿ ñóäèí íà 9-òó äîáó ï³ñëÿ îïðîì³íåí-
íÿ çàëèøàëàñÿ çíà÷íî çíèæåíîþ.

In vivo. Ó ÑÃÙ ïîðÿä ³ç âèðàæåíîþ
àðòåð³àëüíîþ ã³ïåðòåíç³ºþ (ñèñòîë³÷íèé àðòå-
ð³àëüíèé òèñê: 182,5 ± 15,4 ùîäî
123,1 ìì ðò. ñò. ± 8,4 ìì ðò. ñò. ó íîðìî-
òåíçèâíèõ ùóð³â) ³ ïåðèôåðè÷íîþ âàçî-
êîíñòðèêö³ºþ (çàãàëüíèé ïåðèôåðè÷íèé
îï³ð: 285,1 ± 28,6 ïîð³âíÿíî ç 118,5 ìÍ.ì.ñ-4 ±
12,3 ìÍ.ì.ñ-4) ñïîñòåð³ãàëîñÿ çíèæåííÿ ñåð-
öåâîãî âèêèäó (ÕÎÊ: 49,6 ± 5,1 ùîäî
63,5 ìë/õâ ± 7,4 ìë/õâ). Óñ³ çàçíà÷åí³ çì³íè
áóëè ñòàòèñòè÷íî äîñòîâ³ðíèìè.

Ââåäåííÿ ÔÕË êîíòðîëüíèì òâàðèíàì
íå ïðèçâîäèëî äî äîñòîâ³ðíèõ çì³í àðòåð-
³àëüíîãî òèñêó êðîâ³, ñåðöåâîãî âèêèäó é
çàãàëüíîãî ïåðèôåðè÷íîãî îïîðó. Ðàçîì
ç öèì ñïîñòåð³ãàëîñÿ äåÿêå çìåíøåííÿ (íà
20 � 25 %) ÷àñòîòè ñåðöåâèõ ñêîðî÷åíü.
Ïîä³áí³ äàí³ îòðèìàíî ³ â ³íøèõ äîñë³ä-
æåííÿõ [1, 4].

Ââåäåííÿ ÔÕË òâàðèíàì åêñïåðèìåí-
òàëüíî¿ ãðóïè âèêëèêàëî çì³íè êðîâîîá³ãó.
Öå âèðàæàëîñÿ â íîðìàë³çàö³¿ ÿê ð³âíÿ àð-
òåð³àëüíîãî òèñêó (ðèñ. 3,à) ³ çàãàëüíîãî
ïåðèôåðè÷íîãî îïîðó (158,6 ìÍ.ì.ñ-4 ±
18,5 ìÍ.ì.ñ-4), òàê ³ ÕÎÊ (58,4 ìë/õâ ±
4,3 ìë/õâ). Öåé åôåêò çáåð³ãàâñÿ ïðîòÿãîì
110 � 120 õâ. Ïðè öüîìó ã³ïîòåíçèâíà ä³ÿ

ÔÕË ðîçâèâàëàñÿ âïðîäîâæ ïåðøèõ 3 � 4 õâ.
Ó õðîí³÷íèõ åêñïåðèìåíòàõ, ÿê ³ â ãîñ-

òðèõ, ïåðøå ââåäåííÿ ÔÕË íåíàðêîòèçîâà-
íèì ùóðàì âèêëèêàëî àíàëîã³÷íèé ã³ïîòåí-
çèâíèé åôåêò. Ä³ÿ ïðåïàðàòó òðèâàëà ÿê
ì³í³ìóì 90 õâ, ïîò³ì òèñê êðîâ³ ïîâåðòàâ-
ñÿ äî ïî÷àòêîâîãî ï³äâèùåíîãî ð³âíÿ.

Äðóãà, òðåòÿ ³ ÷åòâåðòà ³í�ºêö³¿ ÔÕË
âèêëèêàëè ïîä³áí³ ç ïåðøèì ââåäåííÿì
ïðåïàðàòó çì³íè ñèñòîë³÷íîãî àðòåð³àëü-
íîãî òèñêó. Ïðîòå âæå ïðè ÷åòâåðòîìó
ââåäåíí³ ÔÕË â³í çàëèøèâñÿ äîñòîâ³ðíî
çíèæåíèì ³ ÷åðåç äîáó. Òàêèì ÷èíîì, âèÿ-
âèëîñÿ, ùî ÷îòèðüîõ ââåäåíü ïðåïàðàòó
äîñòàòíüî äëÿ ñò³éêîãî çíèæåííÿ àðòåð³-
àëüíîãî òèñêó ïðîòÿãîì äîáè. Ïî÷èíàþ-
÷è ç öüîãî ìîìåíòó, àáñîëþòí³ çíà÷åííÿ
ñèñòîë³÷íîãî àðòåð³àëüíîãî òèñêó

 
íå â³ä-

ð³çíÿëèñÿ â³ä àíàëîã³÷íèõ ïîêàçíèê³â
ó çäîðîâèõ òâàðèí. Ïîäàëüø³ ââåäåííÿ
ÔÕË íå ÷èíèëè ñóòòºâî¿ äîäàòêîâî¿ ä³¿
(äèâ.ðèñ. 3,á). Àðòåð³àëüíèé òèñê ó ùóð³â
åêñïåðèìåíòàëüíî¿ ãðóïè áóâ áëèçüêèì äî
íîðìàëüíîãî ð³âíÿ, ³ öåé åôåêò çáåð³ãàâ-
ñÿ ïðîòÿãîì íàñòóïíèõ äâîõ òèæí³â.

Ó îïðîì³íåíèõ ùóð³â áóëî âèÿâëåíî
ï³äâèùåííÿ ð³âíÿ ñèñòîë³÷íîãî àðòåð³àëü-
íîãî òèñêó, ùî ðîçâèâàëîñÿ íà 7 � 9-òó
äîáó ï³ñëÿ ïðîìåíåâîãî âïëèâó (185 ìì

Ðèñ. 4. Âïëèâ îäíîðàçîâîãî ââåäåííÿ ôîñôàòèäèëõîë³íîâèõ ë³ïîñîì îïðîì³íåíèì ùóðàì íà ñèñòîë³÷íèé àðòå-
ð³àëüíèé òèñê: 1 � êîíòðîëü, 2 � 5 Ãð, 3 � 5 Ãð ³ ë³ïîñîìè; ² � âèõ³äíèé ñòàí, ²² � 9 ä³á, ²²² � 180 ä³á.* P<0,05, n=10.
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ðò. ñò. ± 15 ìì ðò. ñò.), ³ çáåð³ãàëîñÿ ïðîòÿ-
ãîì ï³âð³÷÷ÿ (180-òó äîáó � 165 ìì ðò. ñò. ±
17 ìì ðò. ñò.). Îäíîðàçîâå ââåäåííÿ ÔÕË
÷åðåç 1 ãîä ï³ñëÿ îïðîì³íåííÿ çíà÷íîþ ì³-
ðîþ çìåíøóâàëî öåé åôåêò. Íà 9-òó äîáó
ïîñòðàä³àö³éíîãî ïåð³îäó àðòåð³àëüíèé òèñê
äîñòîâ³ðíî íå â³äð³çíÿâñÿ â³ä ð³âíÿ ùóð³â
êîíòðîëüíî¿ ãðóïè (ðèñ. 4). Ïðîòå îäíîðà-
çîâå ââåäåííÿ ÔÕË íå ïðèçâîäèëî äî ñò³éêî¿
òðèâàëî¿ íîðìàë³çàö³¿ òèñêó êðîâ³, ³ ÷åðåç
6 ì³ñ ñèñòîë³÷íèé àðòåð³àëüíèé òèñê ó îï-
ðîì³íåíèõ òâàðèí, ÿêèì ââîäèëè àáî íå ââî-
äèëè ÔÕË, íå â³äð³çíÿâñÿ ³ áóâ ³ñòîòíî ï³äâè-
ùåíèì ïîð³âíÿíî ç òâàðèíàìè êîíòðîëüíî¿
ãðóïè.

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå,
ùî ó îïðîì³íåíèõ òâàðèí ðîçâèâàºòüñÿ
ñêîðî÷óâàëüíà ñóäèííà äèñôóíêö³ÿ, ùî
õàðàêòåðèçóºòüñÿ çìåíøåííÿì åíäîòåë³é-
çàëåæíîãî ðîçñëàáëåííÿ âíàñë³äîê ïðè-
ãí³÷åííÿ NO-çàëåæíî¿ êîìïîíåíòè. Ïðè
öüîìó çäàòí³ñòü ñóäèíè äî äèëàòàö³¿ çó-
ìîâëåíà ïåðåâàæíî ä³ºþ åíäîòåë³éçàëåæ-
íîãî ã³ïåðïîëÿðèçóâàëüíîãî ôàêòîðà. Î÷å-
âèäíî, öåé ìåõàí³çì ðîçñëàáëåííÿ ñóäèí
º ñò³éêèì äî ä³¿ ³îí³çóþ÷îãî îïðîì³íåííÿ.

Çìåíøåííÿ åíäîòåë³éçàëåæíî¿ äèëàòà-
ö³¿ ó ðàç³ ïðîìåíåâîãî óðàæåííÿ âèÿâëå-
íî ³ íà ³íøèõ òèïàõ ñóäèí [8, 11, 12, 18].
Çì³íè ðåàêòèâíîñò³ ñóäèí, ùî ïðèçâîäÿòü,
çðåøòîþ, äî ïîðóøåííÿ ðåãóëÿö³¿ êðîâî-
îá³ãó, ñïîñòåð³ãàþòüñÿ ³ çà ³íøèõ ïàòîëî-
ã³÷íèõ ïðîöåñ³â, çîêðåìà, ïðè àðòåð³àëü-
í³é ã³ïåðòåíç³¿. Âñòàíîâëåíî, ùî ÿê ³ ó âè-
ïàäêó ïðîìåíåâîãî óðàæåííÿ ó ñóäèíàõ
ùóð³â ç ãåíåòè÷íî äåòåðì³íîâàíîþ ã³ïåð-
òåíç³ºþ NO-çàëåæíà êîìïîíåíòà çìåí-
øåíà, à åíäîòåë³éçàëåæíå ðîçñëàáëåííÿ
çä³éñíþºòüñÿ ÷åðåç EDHF. Ñõîæ³ñòü ïðî-
ÿâ³â åíäîòåë³àëüíî¿ äèñôóíêö³¿ ïðè öèõ
ïàòîëîã³÷íèõ ïðîöåñàõ äîçâîëÿº î÷³êóâà-
òè ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó ó òâà-
ðèí, ùî çàçíàëè ä³¿ ³îí³çóþ÷î¿ ðàä³àö³¿.
Ä³éñíî, ó îïðîì³íåíèõ ùóð³â ñïîñòåð³ãà-
ºòüñÿ ñò³éêå ³ çíà÷íå ï³äâèùåííÿ àðòåð³-
àëüíîãî òèñêó. Òàêå æ ÿâèùå â³äçíà÷àºòü-

ñÿ é ó ëþäåé, ÿê³ áðàëè ó÷àñòü ó ë³êâ³äàö³¿
íàñë³äê³â ×îðíîáèëüñüêî¿ êàòàñòðîôè. Îò-
ðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ïðèïóñòèòè, ùî
â îñíîâ³ ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó ïðè
ãåíåòè÷íî äåòåðì³íîâàí³é ã³ïåðòåíç³¿ òà ï³ñëÿ
³îí³çóþ÷îãî îïðîì³íåííÿ ëåæèòü åíäîòåë³àëü-
íà äèñôóíêö³ÿ. Ïåâíî, ìîæíà î÷³êóâàòè, ùî
âïëèâè, ñïðÿìîâàí³ íà óñóíåííÿ ö³º¿ äèñôóíê-
ö³¿, ïîâèíí³ ïðèçâåñòè äî íîðìàë³çàö³¿ òèñêó êðî-
â³.

Ïîêàçàíî, ùî îäíèì ç ãîëîâíèõ ìåõà-
í³çì³â ä³¿ ÔÕË º ¿õí³é âïëèâ íà ñóäèííèé
åíäîòåë³é. Çàñòîñóâàííÿ éîãî ïðè äåÿêèõ
ïàòîëîã³÷íèõ ïðîöåñàõ â åêñïåðèìåíòàõ in
vitro ïðèçâîäèëî äî â³äíîâëåííÿ çäàòíîñò³
ñóäèí äî íîðìàëüíîãî åíäîòåë³éçàëåæíî-
ãî ðîçñëàáëåííÿ. Çîêðåìà öå ïðîäåìîíñò-
ðîâàíî ïðè ã³ïîêñ³¿ [13], ó ñóäèíàõ ã³ïåð-
òåíçèâíèõ ùóð³â [15], à òàêîæ ïðè ñåïòè÷íîìó
øîêó [7].

Ä³éñíî, ó äîñë³äàõ in vitro âèÿâëåíî
â³äíîâëåííÿ ñêîðî÷óâàëüíî¿ ôóíêö³¿ ñó-
äèí îïðîì³íåíèõ òâàðèí. Á³ëüøå òîãî, áó-
ëî âñòàíîâëåíî, ùî çàñòîñóâàííÿ ÔÕË ïå-
ðåøêîäæàº ðîçâèòêó ³íäóêîâàíîãî ðàä³à-
ö³ºþ ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó ³
ñïðèÿº íîðìàë³çàö³¿ òèñêó êðîâ³ ó ÑÃÙ.

Â³äîìî, ùî îäíèì ç îñíîâíèõ íàñë³äê³â
ðàä³àö³éíîãî âïëèâó º ïîÿâà â îðãàí³çì³
âåëèêî¿ ê³ëüêîñò³ êèñíåâèõ ðàäèêàë³â ³ àê-
òèâàö³ÿ ëàíöþãîâèõ ïðîöåñ³â ïåðåêèñ-
íîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË). Àêòèâàö³ÿ
ÏÎË õàðàêòåðíà ³ äëÿ àðòåð³àëüíî¿ ã³ïåð-
òîí³¿. Îñê³ëüêè â óìîâàõ íàäëèøêó â³ëü-
íèõ ðàäèêàë³â â³äáóâàºòüñÿ ïðèñêîðåíà
³íàêòèâàö³ÿ îêñèäó àçîòó, ùî ñåêðåòóºòü-
ñÿ åíäîòåë³ºì, ìîæíà ïðèïóñòèòè, ùî â
îñíîâ³ íîðìàë³çóþ÷î¿ ä³¿ ë³ïîñîì íà
òîíóñ ó ñóäèí ëåæàòü ¿õ àíòèîêñèäàíòí³
âëàñòèâîñò³. Âîäíî÷àñ, ó ñóäèíàõ ã³ïåð-
òåíçèâíèõ ³ îïðîì³íåíèõ òâàðèí âèÿâëåíå
ïàðàäîêñàëüíå çá³ëüøåííÿ ïîð³âíÿíî ç
íîðìîþ ê³ëüêîñò³ NO, ùî çâ³ëüíÿºòüñÿ ç
åíäîòåë³þ. Ïðè öüîìó â îáîõ âèïàäêàõ
ñïîñòåð³ãàºòüñÿ ïîðóøåííÿ íîðìàëüíî¿ çà-
ëåæíîñò³ ì³æ ê³ëüê³ñòþ âèâ³ëüíåíîãî NO ³
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ñòóïåíåì ðîçñëàáëåííÿ ñóäèí [14, 16, 17].
Ïðèãí³÷åííÿ äèëàòàòîðíî¿ ðåàêö³¿ ïðè íàÿâ-
íîñò³ ï³äâèùåíî¿ ïðîäóêö³¿ îêñèäó àçîòó ìîæå
ñâ³ä÷èòè ïðî çìåíøåííÿ éîãî á³îäîñòóïíîñò³
äëÿ ãëàäåíüêîì�ÿçîâèõ êë³òèí. Öå ìîæå áóòè
çóìîâëåíî ³íàêòèâàö³ºþ â³ëüíèìè ðàäèêàëà-
ìè ÷àñòèíè NO â ñóáåíäîòåë³àëüí³é ä³ëÿíö³.
Âñòàíîâëåíà çäàòí³ñòü ÔÕË â³äíîâëþâàòè
íîðìàëüíó êîðåëÿö³þ ì³æ âèä³ëåííÿì îêñè-
äó àçîòó ³ ñòóïåíåì ðîçñëàáëåííÿ ñóäèííîãî
ïðåïàðàòó, à òàêîæ íîðìàë³çóâàòè ñåêðåòîðí³
âëàñòèâîñò³ åíäîòåë³þ [2]. Íà ï³äñòàâ³ öèõ
ôàêò³â âàæêî ïîÿñíèòè ä³þ ÔÕË ò³ëüêè ¿õ àí-
òèîêñèäàíòíèìè âëàñòèâîñòÿìè. Ìîæ-
ëèâèì ìåõàí³çìîì òàêî¿ ä³¿ ë³ïîñîì ìîæå
áóòè âçàºìîä³ÿ ç êë³òèííèìè ìåìáðàíàìè,
ùî ïðèçâîäèòü äî â³äíîâëåííÿ ¿õíüî¿ ñòðóê-
òóðíî¿ ö³ë³ñíîñò³ [9]. Öå, ó ñâîþ ÷åðãó, ìîæå
ñïðèÿòè íîðìàë³çàö³¿ ôóíêö³îíàëüíîãî ñòàíó
åíäîòåë³þ, â³äíîâëåííþ ñèíòåçó á³îëîã³÷íî
àêòèâíèõ ðå÷îâèí äèëàòàòîðíî¿ ïðèðîäè ³ çíè-
æåííþ àðòåð³àëüíîãî òèñêó.

A.I. Soloviev, S.M. Tishkin, A.S. Khromov, A.V. Stefanov

CHANGE IN CONTRACTILE VASCULAR
FUNCTION IN ARTERIAL HYPERTENSION OF
DIFFERENT GENESIS AND ITS CORRECTION
WITH PHOSPHSATIDYLCHOLINE LIPOSOMES

We examined the effects of phosphatidylcholine liposomes
(PCL) upon the contractile vascular dysfunction in spon-
taneously hypertensive rats (SHR) and γ-irradiated (60Co,
6 Gy) rats and rabbits. A significant impairment of endo-
thelium-dependent relaxation was evident in both SHR and
irradiated animals. An important novel finding of these expe-
riments is that the impairment was mainly due to the loss of
NO-dependent component of relaxation, with the component
of relaxation mediated by EDHF being preserved. PCL were
found to restore endothelium-dependent relaxation in both
SHR and the irradiated vascular tissues. It is important to
note that irradiated animals exhibited distinct and sustained
signs of hypertension (blood pressure (BP) increased from
122 ±8 to 185±6 mm Hg). Being administered in a single dose
of 30 mg/kg, 1 h after irradiation, PCL prevented hypertension
development in an early post-irradiated period (9 days). At a
later post-irradiated period (6 months), PCL in the single
dose lost such a protective effect. Single administration of
PCL in SHR  led to a transient decrease in BP, but their
repeated daily administration caused a persistent decrease in
BP up to its normalization as early as in 4 days. These results

suggest that PCL possess hypotensive activities due to their
ability to normalize endothelial function.

Institute of Pharmacology & Toxicology, Academy of Medical
Sciences, Kiev
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