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Ðîáîòà º ñàìîñò³éíèì ôðàãìåíòîì íàóêîâî-äî-
ñë³äíî¿ ðîáîòè êàôåäðè ñ³ìåéíî¿ ìåäèöèíè ôà-
êóëüòåòó ï³ñëÿäèïëîìíî¿ îñâ³òè Ëüâ³âñüêîãî íàö³-
îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà 
Ãàëèöüêîãî «Âïëèâ ïðîôåñ³éíèõ øê³äëèâîñòåé òà 
àëêîãîëþ íà îñîáëèâîñò³ êë³í³÷íîãî ïåðåá³ãó ³ ëàáî-
ðàòîðí³ ïîêàçíèêè êðîâ³ ó õâîðèõ íà òîêñè÷íó êàðä³-
îì³îïàò³þ òà ãîñòð³ ôîðìè ²ÕÑ», äåðæàâíèé ðåºñòðà-
ö³éíèé ¹ 0106U012664. 

Âñòóï. Ó ñòðóêòóð³ êàðä³îâàñêóëÿðíî¿ ïàòîëîã³¿ 
â Óêðà¿í³ ïåðøå ì³ñöå íàëåæèòü ³øåì³÷í³é õâîðîá³ 
ñåðöÿ (²ÕÑ). Çã³äíî ñó÷àñíèõ óÿâëåíü, îäíèì 
³ç ïðîâ³äíèõ ïàòîãåíåòè÷íèõ ÷èííèê³â ²ÕÑ º 
åíäîòåë³àëüíà äèñôóíêö³ÿ, ùî ðîçãëÿäàºòüñÿ ÿê 
çì³íà ôóíêö³îíàëüíîãî ñòàíó åíäîòåë³þ, ÿêà íå 
â³äïîâ³äàº ïîòðåáàì îðãàí³çìó [25]. Åíäîòåë³àëüíà 
äèñôóíêö³ÿ º ïåðâèííîþ ëàíêîþ â ïàòîô³ç³îëîã³¿ 
ñåðöåâî-ñóäèííîãî êîíòèíóóìó, â îñíîâ³ ÿêîãî 
ëåæèòü çíèæåííÿ ñèíòåçó NO, ùî ïîâ’ÿçàíî ³ç 
çíèæåííÿì á³îäîñòóïíîñò³ L-àðã³í³íó àáî ïðè ñêî-
ðåíèì ðîçïàäîì NO [18]. 

In vivo NO óòâîðþºòüñÿ åíçèìàòè÷íèì àáî íå-
åíçèìàòè÷íèì øëÿõàìè. Íååíçèìàòè÷íî í³òðàò àáî 
í³òðèò â³äíîâëþºòüñÿ äî NO. Ðîçð³çíÿþòü äâà îñíî-
âí³ ìåõàí³çìè: ðåàêö³ÿ äèñïðîïîðö³îíóâàííÿ í³òðèòó 
³ â³äíîâëåííÿ í³òðèòó â ïðèñóòíîñò³ ãåìîâì³ñíèõ ïðî-
òå¿í³â, ÿê³ âîëîä³þòü í³òðèòðåäóêòàçíîþ àêòèâí³ñòþ. 
Ó ô³ç³îëîã³÷íèõ óìîâàõ åíçèìàòè÷íå óòâîðåííÿ NO â 
îðãàí³çì³ ëþäèíè òà òâàðèí ç L-àðã³í³íó â³äáóâàºòüñÿ 
ï³ä ä³ºþ Ð-450-ïîä³áíèõ ãåìîïðîòå¿í³â – NO-ñèíòàç 
(EC 1.14.13.39.) [11]. 

Íåçâàæàþ÷è íà çíà÷íó ê³ëüê³ñòü ðîá³ò, ïðè-
ñâÿ÷åíèõ äîñë³äæåííþ ñèñòåìè L-àðã³í³í-NO ïðè 
²ÕÑ, íåäîñòàòíüî äîñë³äæåíèìè çàëèøàþòüñÿ ðåãó-
ëÿòîðí³ ìåõàí³çìè ï³äòðèìàííÿ NO-ãîìåîñòàçó. 
Âîäíî÷àñ, â³êîâ³ çì³íè ð³çíèõ ëàíîê ñèñòåìè 
L-àðã³í³í-NO òàêîæ º ìàëîâèâ÷åíèìè. Òîìó äîñë³-
äæåííÿ ïîêàçíèê³â îáì³íó NO ó ïàö³ºíò³â ç ²ÕÑ ð³çíèõ 
â³êîâèõ ãðóï òà ç’ÿñóâàííÿ ðåãóëÿòîðíèõ ìåõàí³çì³â 
ï³äòðèìàííÿ NO-ãîìåîñòàçó ìàº, áåçïåðå÷íî, 
àêòóàëüíå çíà÷åííÿ. 

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè âì³ñò â³ëüíîãî 
L-àðã³í³íó, àêòèâí³ñòü NO-ñèíòàçè òà âì³ñò ñòàá³ëüíèõ 
ìåòàáîë³ò³â NO – í³òðèò-àí³îí³â (NO

2
-) òà í³òðàò-

àí³îí³â (NO
3

-) ó ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ ð³çíèõ 
â³êîâèõ ãðóï. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ïðîâåäåíî 
îáñòåæåííÿ 50 ïàö³ºíò³â ³ç ²ÕÑ (32 ÷îëîâ³ê³â òà 
18 æ³íîê) â³êîì 45–75 ðîê³â. Ñåðåäí³é â³ê õâîðèõ 
ñòàíîâèâ 56,8±1,7 ðîêó. Ä³àãíîç ²ÕÑ âåðèô³êóâàëè 
íà îñíîâ³ ñêàðã ³ àíàìíåçó õâîðîáè, à òàêîæ íà îñíîâ³ 

³íñòðóìåíòàëüíèõ äàíèõ (ÅÊÃ (âêëþ÷àþ÷è äîáîâèé 
ìîí³òîðèíã ÅÊÃ), åõîêàðä³îãðàô³÷íå äîñë³äæåííÿ, 
âåëîåðãîìåòð³ÿ). 

Â³äïîâ³äíî äî çàâäàíü äîñë³äæåííÿ ïàö³ºíò³â 
ç ²ÕÑ ðîçïîä³ëèëè íà äâ³ â³êîâ³ ãðóïè: ãðóïà À – 
ïàö³ºíòè ñåðåäíüîãî â³êó (45-60 ðîê³â), ãðóïà Á – 
ïàö³ºíòè ïîõèëîãî â³êó (61-75 ðîê³â) (ÂÎÎÇ, 1963). 
Çà ñòàòòþ, òðèâàë³ñòþ çàõâîðþâàííÿ, ê³ëüê³ñòþ 
íàïàä³â áîëþ ÷è â³ä÷óòòÿ ñòèñêàííÿ çà ãðóäíèíîþ 
ãðóïè ïàö³ºíò³â áóëè ñï³âñòàâíèìè. Ó äîñë³äæåííÿ 
âêëþ÷åí³ ïàö³ºíòè ç ²ÕÑ, ÿê³ íå îòðèìóâàëè êóðñîâîãî 
ë³êóâàííÿ í³òðîïðåïàðàòàìè, ïðîòå åï³çîäè÷íî 
âèêîðèñòîâóâàëè í³òðîãë³öåðèí äëÿ çíàòòÿ íàïàä³â 
ñòåíîêàðä³¿. Ãðóïè êîíòðîëþ (ïîð³âíÿííÿ) ñòàíîâèëè 
ïðàêòè÷íî çäîðîâ³ äîíîðè áåç êë³í³÷íèõ îçíàê 
ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿, ðåïðåçåíòàòèâí³ çà 
â³êîì ³ ñòàòòþ, ÿêèõ òàêîæ ðîçïîä³ëèëè íà àíàëîã³÷í³ 
äâ³ â³êîâ³ ãðóïè. 

Äëÿ îö³íêè ñòàíó ñèñòåìè ñèíòåçó L-àðã³í³í-NO 
âèçíà÷àëè êîíöåíòðàö³þ â³ëüíîãî L-àðã³í³íó, àêòèâ-
í³ñòü ñóìàðíî¿ NO-ñèíòàçè òà âì³ñò ñòàá³ëüíèõ ìå-
òàáîë³ò³â NO – í³òðèò-àí³îíó (NO

2
-) òà í³òðàò-àí³îíó 

(NO
3

-). 
Äëÿ âèçíà÷åííÿ êîíöåíòðàö³¿ â³ëüíîãî L-àðã³í³íó 

ó ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ òà îñ³á ãðóï êîíòðîëþ, 
ïðîòå¿íè îñàäæóâàëè 20%-þ òðèõëîðîöòîâîþ 
êèñëîòîþ. Îäåðæàíèé ñóïåðíàòàíò ³íêóáóâàëè 
ïðî òÿãîì 20 õâ ïðè ê³ìíàòí³é òåìïåðàòóð³ ó ñóì³ø³ 
òàêîãî ñêëàäó (ó %): NàÎÍ – 20, -íàôòîë – 0,02, 
ñå÷îâèíà – 10, ã³ïîáðîì³äíèé ðåàêòèâ (Br

2
 òà 5%-é 

NaOH, ñï³ââ³äíîøåííÿ 1:100). Àáñîðáö³þ ñâ³òëà 
âèì³ðþâàëè ïðè äîâæèí³ õâèë³ 500 íì. Êîíöåíòðàö³þ 
L-àðã³í³íó ó ïëàçì³ êðîâ³ ðîçðàõîâóâàëè, êîðèñòó-
þ÷èñü êàë³áðóâàëüíèì ãðàô³êîì, ïîáóäîâàíèì ó 
â³äïîâ³äíîñò³ äî óìîâ ïðîâåäåííÿ äîñë³äó ³ âèðàæàëè 
â ìã/ìë [7]. 

Àêòèâí³ñòü ñóìàðíî¿ NO-ñèíòàçè òåñòóâàëè çà 
ê³ëüê³ñòþ í³òðèò-àí³îíà, ùî óòâîðþºòüñÿ ó ïðîöåñ³ 
ðåàêö³¿ [3]. Ñåðåäîâèùå ³íêóáàö³¿ äëÿ âèçíà÷åííÿ 
ñóìàðíî¿ NO-ñèíòàçíî¿ àêòèâíîñò³ ì³ñòèëî: 0,1 
Ì òðèñ-ÍÑl (ðÍ=7,4), 5 ìÌ MgCl

2
, 1,0 ìÌ NADPH 

(«Sigma», ÑØÀ), 1 ìÌ L-àðã³í³í òà 10 ìÌ CaCl
2
. 

Ðåàêö³þ ³í³ö³þâàëè äîäàâàííÿì 0,2 ìë êðîâ³ äî 
³íêóáàö³éíî¿ ñóì³ø³ (ê³íöåâèé îá’ºì 2,0 ìë). Ïðîáè 
ïðîòÿãîì 20 õâ âèòðèìóâàëè íà âîäÿí³é áàí³ ïðè 
òåìïåðàòóð³ 37 °Ñ òà ïîñò³éíîìó ñòðóøóâàíí³. Åí-
çèìàòè÷íó ðåàêö³þ çóïèíÿëè ââåäåííÿì äî ðîç÷èíó 
1,25 ìë 85 ìÌ NaOH òà 1,25 ìë 75 ìÌ ZnSO

4
. Êîíòð-

îëüí³ çðàçêè ãîòóâàëè àíàëîã³÷íî, àëå äî ñåðåäîâè-
ùà íå âíîñèëè ñóáñòðàò. Ï³ñëÿ çóïèíêè åíçèìàòè÷-
íî¿ ðåàêö³¿ ïðîáè öåíòðèôóãóâàëè (15 õâ, 3000 g). Â 
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àë³êâîò³ ñóïåðíàòàíòó âèçíà÷àëè ð³âåíü NO
2

- ç âèêî-
ðèñòàííÿì ðåàêòèâó Ãðèñà [20]. Àêòèâí³ñòü ñóìàðíî¿ 
NOS âèðàæàëè â íìîëÿõ NO

2
-/õâ íà 1 ìë êðîâ³. 

Äëÿ îö³íêè ³íòåíñèâíîñò³ óòâîðåííÿ åíäîãåííîãî 
NO âèçíà÷àëè ð³âåíü NO

2
- òà NO

3
-, îñê³ëüêè ñàìå 

âîíè º îäíèìè ç ê³íöåâèõ ñò³éêèõ ìåòàáîë³ò³â NO, 
â òîé ÷àñ ÿê ìîëåêóëà NO â á³îëîã³÷íèõ ð³äèíàõ 
³íàêòèâóºòüñÿ ÷åðåç äåê³ëüêà ñåêóíä ï³ä âïëèâîì 
êèñíåâèõ ðàäèêàë³â. Êîíöåíòðàö³þ NO

2
- â ïëàçì³ 

êðîâ³ âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì 
ç âèêîðèñòàííÿì ðåàêòèâó Ãðèñà, âì³ñò ñóìè 
ìåòàáîë³ò³â NO (NO

2
-+ NO

3
-) – ç âèêîðèñòàííÿì 

ðåàêòèâó Ãðèñà ï³ñëÿ â³äíîâëåííÿ NO
2

- äî NO
3

- 
öèíêîâèì ïèëîì. Îòðèìàí³ ðåçóëüòàòè âèðàæàëè â 
ì³êðîìîëÿõ íà 1 ë³òð êðîâ³. 

Ðåçóëüòàòè äîñë³äæåíü îáðîáëÿëè ñòàòèñòè÷íî ç 
âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà. Ðîçá³æíîñò³ 
ââàæàëèñÿ ñòàòèñòè÷íî â³ðîã³äíèìè ïðè P  0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
L-àðã³í³í º ºäèíèì ñóáñòðàòîì äëÿ ñèíòåçó NO 
âñ³ìà ³çîôîðìàìè NO-ñèíòàç. Á³îäîñòóïí³ñòü 
âíóòð³øíüîêë³òèííîãî L-àðã³í³íó º ë³ì³òóþ÷èì 
÷èííèêîì ñèíòåçó NO òà ïîòåíö³éíèì ìåõàí³çìîì 
êîíòðîëþ éîãî ðåãóëÿòîðíî¿ ôóíêö³¿. Á³ëüø³ñòü 
òèï³â êë³òèí íå çäàòí³ ñèíòåçóâàòè L-àðã³í³í ³ 
ïîòðåáóþòü éîãî åêçîãåííîãî íàäõîäæåííÿ. Â³äîìî, 
ùî ïîçàêë³òèííèé L-àðã³í³í â³ä³ãðàº âàæëèâó ðîëü 
ó ðåãóëÿö³¿ ñèíòåçó NO. Êîíöåíòðàö³ÿ L-àðã³í³íó 
â ïëàçì³ êðîâ³ ëþäèíè ³ òâàðèí êîëèâàºòüñÿ â 
ìåæàõ 50-200 ìêÌ çàëåæíî â³ä â³êó òà ä³ºòè. 
Ìîäóëþþ÷èé åôåêò L-àðã³í³íó íà åíäîòåë³àëüíó 
ôóíêö³þ çàëåæèòü â³ä éîãî êîíöåíòðàö³¿ ó ïëàçì³ 
êðîâ³. Çà íèçüêèõ êîíöåíòðàö³é L-àðã³í³í âèá³ðêîâî 
ïîêðàùóº åíäîòåë³àëüíó ôóíêö³þ, çà ñåðåäí³õ 
êîíöåíòðàö³é ìàº ïðÿìèé âàçîäèëàòàö³éíèé åôåêò, 

à çà âèñîêèõ êîíöåíòðàö³é âèêëèêàº íåñïåöèô³÷íó 
âàçîäèëàòàö³þ [27]. 

Îäåðæàí³ íàìè äàí³ ñâ³ä÷àòü, ùî êîíöåíòðàö³ÿ 
â³ëüíîãî L-àðã³í³íó ó ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ 
äîíîð³â ç â³êîì ñòàòèñòè÷íî â³ðîã³äíî çíèæóºòüñÿ 
â 1,6 ðàçè. Îòðèìàí³ íàìè äàí³ óçãîäæóþòüñÿ ç 
ðåçóëüòàòàìè ³íøèõ äîñë³äæåíü, â ÿêèõ òàêîæ 
âñòàíîâëåíî çíèæåííÿ ð³âíÿ L-àðã³í³íó â ñèðîâàòö³ 
êðîâ³ ïðàêòè÷íî çäîðîâèõ îñ³á [1]. 

Ó ïàö³ºíò³â ç ²ÕÑ ð³çíèõ â³êîâèõ ãðóï êîíöåíòðàö³ÿ 
â³ëüíîãî L-àðã³í³íó ó ïëàçì³ êðîâ³ ñòàòèñòè÷íî 
â³ðîã³äíî íå â³äð³çíÿºòüñÿ â³ä öèõ âåëè÷èí â îñ³á ãðóï 
êîíòðîëþ àíàëîã³÷íîãî â³êó (ðèñ. 1). 

Âíóòð³øíüîêë³òèííà êîíöåíòðàö³ÿ L-àðã³í³íó 
º çíà÷íî âèùîþ ó ïîð³âíÿíí³ ³ç ïëàçìîþ êðîâ³. 
Äîñë³äíèêàìè ïîêàçàíî, ùî ïîçàêë³òèííèé L-àðã³í³í 
ìîæå øâèäêî çàõîïëþâàòèñü åíäîòåë³àëüíèìè 
êë³òèíàìè äëÿ ñèíòåçó NO [16]. Òîìó êîíöåíòðàö³ÿ 
L-àðã³í³íó â ïëàçì³ êðîâ³ íå â³äîáðàæàº çì³í 
ñèñòåìè L-àðã³í³í-NO ïðè ïàòîëîã³÷íèõ ñòàíàõ òà íå 
ìîæå ââàæàòèñÿ äîñòàòíüî ö³ííèì ä³àãíîñòè÷íèì ³ 
ïðîãíîñòè÷íèì ïîêàçíèêîì. 

Îñê³ëüêè L-àðã³í³í º ñóáñòðàòîì NO-ñèíòàçè 
(NOS), òî áóëî âàæëèâî äîñë³äèòè ³íòåíñèâí³ñòü éîãî 
îêèñíîãî ìåòàáîë³çìó ïðè ïàòîëîã³÷íîìó ïðîöåñ³. 
Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü âñòàíîâëåíî, 
ùî â ïðàêòè÷íî çäîðîâèõ îñ³á àêòèâí³ñòü ñóìàðíî¿ 
NOS ç â³êîì äåùî çðîñòàº, ïðîòå ö³ çì³íè íå º 
ñòàòèñòè÷íî â³ðîã³äíèìè (ðèñ. 2). Çà ²ÕÑ àêòèâí³ñòü 
ñóìàðíî¿ NOS ñòàòèñòè÷íî â³ðîã³äíî çðîñòàº ó 
ïàö³ºíò³â ñåðåäíüîãî â³êó â 2,2 ðàçè, à ó ïàö³ºíò³â 
ïîõèëîãî â³êó – â 2,3 ðàçè. 

Çðîñòàííÿ àêòèâíîñò³ ñóìàðíî¿ NOS ñâ³ä÷èòü 
ïðî ã³ïåðïðîäóêö³þ NO ³ ìîæå áóòè çóìîâëåíå çðî-
ñòàííÿì åêñïðåñ³¿ ³íäóöèáåëüíî¿ ³çîôîðìè NOS 
(iNOS), ÿêà çàáåçïå÷óº óòâîðåííÿ äîäàòêîâèõ 

Ðèñ. 1. Êîíöåíòðàö³ÿ â³ëüíîãî L-àðã³í³íó ó ïëàçì³ êðî-
â³ ïàö³ºíò³â ç ²ÕÑ ð³çíèõ â³êîâèõ ãðóï. 

Ïðèì³òêà: # – â³ðîã³äíî ó ïîð³âíÿíí³ ç ïîêàçíèêîì 
ãðóïè À (Ð<0,05). 
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Ðèñ. 2. Àêòèâí³ñòü ñóìàðíî¿ NO-ñèíòàçè (NOS) ó ïëàç-
ì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ ð³çíèõ â³êîâèõ ãðóï. 

Ïðèì³òêà: *** – â³ðîã³äíî ó ïîð³âíÿíí³ ç ïîêàçíèêàìè 
ãðóïè êîíòðîëþ (Ð < 0,001); 
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ê³ëü êîñòåé NO â êë³òèí³ çà ðîçâèòêó ð³çíèõ ïàòîëîã³÷íèõ 
ñòàí³â îðãàí³çìó. Ï³ä ÷àñ ïàòîëîã³¿ iNOS ïîñò³éíî 
íàäåêñïðåñóºòüñÿ íà ð³âí³ òðàíñêðèïö³¿. Àêòèâàö³ÿ 
iNOS âåäå äî ñèíòåçó NO â ê³ëüêîñòÿõ, ÿê³ çíà÷íî 
ïåðåâèùóþòü éîãî ñèíòåç çà ó÷àñòþ eNOS [14]. 

Ã³ïåðïðîäóêö³ÿ NO çà ó÷àñòþ iNOS ìîæå 
âèñòóïàòè êîìïåíñàòîðíèì ìåõàí³çìîì, íàïðÿì-
ëåíèì íà ïîêðàùåííÿ ïåðôóç³¿ òêàíèí. Ç ³íøîãî 
áîêó, íàäëèøîê NO º á³ëüø íåáåçïå÷íèì, í³æ 
éîãî äåô³öèò. Âèñîê³ êîíöåíòðàö³¿ NO àêòèâóþòü â 
îðãàí³çì³ ïðîöåñè îêñèäàòèâíîãî òà í³òðîçèâíîãî 
ñòðåñó, ÿê³ âåäóòü äî ïîðóøåííÿ ïðîîêñèäàíòíî-
àíòèîêñèäàíòíî¿ ð³âíîâàãè. NO ó âèñîêèõ êîí-
öåí òðàö³ÿõ âèêëèêàº óòâîðåííÿ òîêñè÷íî¿ â³ëüíî-
ðàäèêàëüíî¿ ñïîëóêè – ïåðîêñèí³òðèòó, ÿêèé âîëîä³º 
öèòîñòàòè÷íèì ³ öèòîòîêñè÷íèì åôåêòàìè. Â ðå-
çóëüòàò³ öüîãî â³äáóâàºòüñÿ àêòèâàö³ÿ àïîïòè÷íèõ 
ìåõàí³çì³â òà ³í³ö³àö³ÿ äåñòðóêòèâíèõ ïðîöåñ³â â 
êàðä³îì³îöèòàõ, åíäîòåë³îöèòàõ òà ³íøèõ êë³òèíàõ, 
ùî âåäå äî ïðîãðåñóâàííÿ äèñôóíêö³¿ ñåðöåâî-
ñóäèííî¿ ñèñòåìè [2]. 

Ïîðÿä ç NO-ñèíòàçíèì øëÿõîì NO óòâîðþºòüñÿ 
òàêîæ ÷åðåç í³òðàò- òà í³òðèòðåäóêòàçí³ ðåàêö³¿. 
Ââàæàºòüñÿ, ùî öÿ ñêëàäîâà öèêëó NO º ô³ç³îëîã³÷íî 
íåîáõ³äíîþ çà óìîâ çíèæåííÿ àêòèâíîñò³ NOS. 
Âì³ñò NO

2
- ó ïëàçì³ êðîâ³ ó çíà÷í³é ì³ð³ â³äîáðàæàº 

àêòèâí³ñòü NOS åíäîòåë³àëüíèõ êë³òèí (eNOS), 
àäæå 90 % âñ³õ í³òðèò-àí³îí³â ïëàçìè º ñòàá³ëüíèìè 
ìåòàáîë³òàìè îêñèäó àçîòó NO-ñèíòàçíîãî ïîõî-
äæåííÿ [26]. Çà áàãàòüîõ ïàòîëîã³÷íèõ ñòàí³â 
çì³íà öüîãî ïîêàçíèêà äàº ìîæëèâ³ñòü îö³íèòè 
ôóíêö³îíàëüíèé ñòàí åíäîòåë³þ ñóäèí. 

Âì³ñò ó ïëàçì³ NO
3

– òà NO
x
 âèñòóïàº ìàðêåðîì 

ñèñòåìíî¿ åíäîãåííî¿ ïðîäóêö³¿ NO, òîä³ ÿê 
ïëàçìîâèé ð³âåíü NO

2
– â³ääçåðêàëþº çì³íè 

ëîêàëüíî¿ àêòèâíîñò³ åNOS [17, 22]. Íåîðãàí³÷íèé 
í³òðèò º ðåãóëÿòîðîì ô³ç³îëîã³÷íèõ ôóíêö³é ³ 
â³äïîâ³ä³ òêàíèí íà ³øåì³þ, òîä³ ÿê á³ëüø ñòàá³ëüíèé 
í³òðàò-àí³îí ââàæàºòüñÿ á³îëîã³÷íî ³íåðòíèì. 

Ïðîòå, åíäîãåííèé í³òðàò 
çàëó÷åíèé äî ðåãóëÿö³¿ 
ãîìåîñòàçó í³òðèòó é NO 
[11]. Åêñïåðèìåíòàëüíî 
ïîêàçàíî, ùî òêàíèíè 
ññàâö³â â³äíîâëþþòü í³òðàò 
äî í³òðèòó ³ ïîò³ì äî NO çà 
ó÷àñò³ êñàíòèíîêñèäàçè 
[21]. 

Â ðåçóëüòàò³ äîñë³äæåíü 
íàìè âèÿâëåíî, ùî ç â³-
êîì ê³ëüê³ñòü ñòàá³ëüíîãî 
ìåòàáîë³òó NO – NO

2
- â 

ïëàçì³ êðîâ³ ïðàêòè÷íî 
çäîðîâèõ îñ³á ñòàòèñòè÷-
íî â³ðîã³äíî çíèæóºòüñÿ 
â 1,7 ðàçè (ðèñ. 3). Ïðè 
äîñë³äæåíí³ âì³ñòó NO

2
- ó 

ïëàçì³ êðîâ³ ïàö³ºíò³â ç 
²ÕÑ âèÿâëåíî ñòàòèñòè÷íî 
äîñòîâ³ðíå çíèæåííÿ éîãî 

Ðèñ. 3. Âì³ñò ñòàá³ëüíèõ ìåòàáîë³ò³â NO (NO
2

- òà ñóìè (NO
2

-+NO
3

-) 
â ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ ð³çíèõ â³êîâèõ ãðóï. 

Ïðèì³òêà: *** – P<0,001 â³ðîã³äíî ó ïîð³âíÿíí³ ç ïîêàçíèêàìè êîíòðîëüíî¿ ãðóïè; 
## – P<0,01, ### – P<0,001 â³ðîã³äíî ó ïîð³âíÿíí³ ç ïîêàçíèêàìè ãðóïè À. 
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ð³âíÿ â îáîõ äîñë³äæóâàíèõ ãðóïàõ ïàö³ºíò³â. Ó ãðóï³ 
À öåé ïîêàçíèê çíèæóºòüñÿ â 2 ðàçè, à ó ãðóï³ Á – â 
1,7 ðàçè. Îòæå, çíèæåííÿ ð³âíÿ í³òðèò-àí³îí³â º 
á³ëüø âèðàæåíèì äëÿ ïàö³ºíò³â ãðóïè ñåðåäíüîãî 
â³êó, ïðîòå ö³ çì³íè íå º ñòàòèñòè÷íî â³ðîã³äíèìè 
ñòîñîâíî âåëè÷èíè ó ïàö³ºíò³â ïîõèëîãî â³êó. 

×àñòêà NO
2

-â çàãàëüíîìó ïóëi (NO
2

-+NO
3

-) 
ñòàáiëüíèõ ìåòàáîëiòiâ NO â ïëàçì³ êðîâ³ ïðàêòè÷íî 
çäîðîâèõ îñ³á ç â³êîì ñòàòèñòè÷íî â³ðîã³äíî 
çíèæóºòüñÿ â 2,2 ðàçè (ðèñ. 4). Âîäíî÷àñ, ÷àñòêà 
NO

2
- â çàãàëüíîìó ïóëi ñòàáiëüíèõ ìåòàáîëiòiâ 

NO â ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ ñåðåäíüîãî â³êó 
çíèæóºòüñÿ â 3,5 ðàçè, à ó ïàö³ºíò³â ïîõèëîãî â³êó â 
2,6 ðàçè. 

Ââàæàºòüñÿ, ùî âì³ñò NO
2

- º ïðîïîðö³éíèì 
â³äîáðàæåííÿì åíäîòåë³àëüíîãî ñèíòåçó NO [19]. 
Îñê³ëüêè îñíîâíèì äæåðåëîì NO

2
- º îêèñíåíèé 

NO, ñèíòåçîâàíèé çà ó÷àñòþ eNOS, òî çíèæåííÿ 
ð³âíÿ í³òðèò-àí³îí³â â ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ 
òà çäîðîâèõ äîíîð³â ïðè ñòàð³íí³ ñâ³ä÷èòü ïðî 
çíèæåííÿ NO-ïðîäóêóþ÷î¿ çäàòíîñò³ åíäîòåë³þ, ùî 
âåäå äî ïîðóøåííÿ NO-îïîñåðåäêîâàíî¿ ðåãóëÿö³¿ 
ñóäèííîãî òîíóñó. 

Âèÿâëåíî, ùî êîíöåíòðàö³ÿ NO
2

-+NO
3

- â ïëàçì³ 

êðîâ³ ïðàêòè÷íî çäîðîâèõ îñ³á ç â³êîì ñòàòèñòè÷íî 
â³ðîã³äíî çðîñòàº â 1,4 ðàçè, à êîíöåíòðàö³ÿ 
NO

2
-+NO

3
- â ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ â îáîõ 

äîñë³äæóâàíèõ ãðóïàõ âèÿâèëàñü ³ñòîòíî âèùîþ, 
í³æ â îñ³á ãðóï êîíòðîëþ (â 2 ðàçè äëÿ ïàö³ºíò³â 
ñåðåäíüîãî â³êó òà 1,6 ðàçè äëÿ ïàö³ºíò³â ïîõèëîãî 
â³êó). Ñòàòèñòè÷íî â³ðîã³äíå çðîñòàííÿ ð³âíÿ 
NO

2
-+NO

3
- â ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ 

îñ³á ç â³êîì, à òàêîæ ó ïàö³ºíò³â ç ²ÕÑ, éìîâ³ðíî 
îáóìîâëåíî çá³ëüøåííÿì ñèíòåçó NO çà ðàõóíîê 
íàäëèøêîâî¿ åêñïðåñ³¿ iNOS. Îñê³ëüêè ïðîäóêö³ÿ 
NO çà ó÷àñòþ iNOS çíà÷íî ïåðåâèùóº ñèíòåç NO çà 
ó÷àñòþ åNOS, òî çðîñòàííÿ ð³âíÿ ìåòàáîë³ò³â NO â 
ïëàçì³ êðîâ³ â³äîáðàæàº ³íòåíñèâí³ñòü ñèíòåçó NO 
ñàìå çà ó÷àñòþ iNOS. 
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Îäåðæàí³ íàìè ðåçóëüòàòè ñï³âïàäàþòü ³ç ðåçóëü-
òàòàìè äîñë³äæåíü ³íøèõ àâòîð³â, ÿêèìè òàêîæ 
âñòàíîâëåíî çíèæåííÿ ð³âíÿ NO

2
- íà ôîí³ çá³ëüøåííÿ 

NO
2

-+NO
3

- â ïëàçì³ êðîâ³ ïàö³ºíò³â ç ²ÕÑ [12]. Îòðèìàí³ 
äàí³ ñòîñîâíî â³êîâèõ çì³í óçãîäæóþòüñÿ ç äàíèìè, 
îòðèìàíèìè äîñë³äíèêàìè â åêñïåðèìåíò³ íà 
ñóäèí í³é ñò³íö³ ùóð³â [4, 5]. Íèìè ïîêàçàíî, ùî ç 
â³êîì âì³ñò í³òðèò-àí³îí³â çìåíøóâàâñÿ íà 40 %. 
Öå çóìîâëåíî ³íã³áóâàííÿì eNOS, àêòèâí³ñòü ÿêî¿ 
ç â³êîì çíèæóºòüñÿ. Ïðè âèâ÷åíí³ iNOS âèÿâëåíî 
çðîñòàííÿ ¿¿ àêòèâíîñò³ ó ñòàðèõ òâàðèí, ùî ïîâ’ÿçàíî 
ç íàäëèøêîâèì óòâîðåííÿì ³ íàêîïè÷åííÿì ïðî-
äóêò³â ë³ïîïåðîêñèäàö³¿ â òêàíèíàõ ïðè ñòàð³íí³. 
Äîñë³äíèêàìè âñòàíîâëåíà íåãàòèâíà êîðåëÿö³¿ ñèëü-
íîãî ñòóïåíÿ ì³æ ð³âíåì í³òðèò-àí³îí³â òà â³êîì [6]. 

Âîäíî÷àñ, â³äîìîñò³ ñòîñîâíî çì³í ñóìàðíî¿ 
ê³ëüêîñò³ ñòàá³ëüíèõ ìåòàáîë³ò³â NO â íàóêîâ³é 
ë³òåðàòóð³ º ñóïåðå÷ëèâèìè. Âèÿâëåíî ÿê çíèæåííÿ, 
òàê ³ çíà÷íå çðîñòàííÿ ð³âíÿ í³òðèò- òà í³òðàò àí³îí³â 
ó êðîâ³ ïàö³ºíò³â ç ²ÕÑ, ³íøèìè [13, 23]. 

Çá³ëüøåííÿ ð³âíÿ NO
2

-+NO
3

- âåäå äî àêòèâàö³¿ 
í³òðèòðåäóêòàçíèõ ñèñòåì, íàÿâí³ñòü ÿêèõ 

çàáåç ïå÷óº ïåðåòâîðåííÿ í³òðàò³â òà í³òðèò³â çíîâó 
íà NO, ùî äîçâîëÿº çìåíøèòè òîêñè÷íèé âïëèâ 
âíàñë³äîê ¿õ íàêîïè÷åííÿ. 

Ââàæàþòü, àêòèâàö³ÿ åíçèì³â, ùî âèÿâëÿþòü 
í³òðèòðåäóêòàçíó àêòèâí³ñòü â³ä³ãðàº âàæëèâó ðîëü 
â óìîâàõ ã³ïîêñ³¿ òà ôóíêö³îíàëüíèõ íàâàíòàæåíü, 
îñê³ëüêè ôóíêö³îíóâàííÿ NO-ñèíòàçíîãî øëÿõó, 
ÿêèé çàáåçïå÷óº ñèíòåç NO ó ô³ç³îëîã³÷íèõ óìîâàõ 
ïðè äîñòàòí³é îêñèãåíàö³¿, ìîæå çíèæóâàòèñÿ. Ïðè 
öüîìó àêòèâóºòüñÿ á³ëüø ïîòóæíà í³òðèòðåäóêòàçíà 
êîìïîíåíòà, àêòèâí³ñòü ÿêî¿ º íà òðè ïîðÿäêè 
âèùîþ, í³æ NO-ñèíòàçíî¿ [9, 28]. Âñòàíîâëåíî, ùî 
ïðàêòè÷íî âñ³ ïàòîëîã³÷í³ ïðîöåñè, ÿê³ ïðîò³êàþòü íà 
ôîí³ ã³ïîêñ³¿ òà ³øåì³¿, àêòèâóþòü í³òðèòðåäóêòàçíó 
êîìïîíåíòó öèêëó NO [8, 10]. Ôóíêö³îíóâàííÿ ö³º¿ 
ñèñòåìè ðîçãëÿäàºòüñÿ ÿê ôàêòîð êîðåêö³¿, ùî 
ï³äâèùóº âèæèâàííÿ â óìîâàõ ãîñòðî¿ ã³ïîêñ³¿ [15]. 

Ââàæàºòüñÿ, ùî âì³ñò NO, í³òðàò³â ³ í³òðèò³â 
â îðãàí³çì³ ïåðåáóâàº ó ïåâíîìó ãîìåîñòàç³, 
³ ó ðàç³ çíèæåííÿ ÿêîãîñü ³ç íèõ â³äáóâàºòüñÿ 
êîìïåíñàòîðíèé çñóâ äàíî¿ ð³âíîâàãè â á³ê óòâîðåííÿ 
íåîáõ³äíîãî êîìïîíåíòà [24]. Òîíêèé äèíàì³÷íèé 
áàëàíñ ðåãóëÿòîðíèõ ïðîöåñ³â, ÿê³ çàáåçïå÷óþòü 
ï³äòðèìàííÿ NO-ãîìåîñòàçó, º âêðàé íåîáõ³äíèì 
äëÿ íîðìàëüíîãî ôóíêö³îíóâàííÿ îðãàí³çìó. Ñèíòåç 
NO íå ëèøå ³ç L-àðã³í³íó, à é ³ç í³òðèò- ³ í³òðàò-
àí³îí³â, ñâ³ä÷èòü ïðî ñêëàäíèé õàðàêòåð ðåãóëÿö³¿ 
ôóíêö³îíàëüíî¿ àêòèâíîñò³ NO òà âïëèâó ö³º¿ 
ô³ç³îëîã³÷íî àêòèâíî¿ ñïîëóêè íà ÷èñëåíí³ á³îõ³ì³÷í³ 
ïðîöåñè. 

Âèñíîâêè. 
1. Ó ïàö³ºíò³â ç ²ÕÑ âèÿâëåíî ñòàòèñòè÷íî 

â³ðîã³äíå çðîñòàííÿ àêòèâíîñò³ ñóìàðíî¿ NO-
ñèíòàçè, ÿêå º á³ëüø âèðàæåíèì ó ïàö³ºíò³â ïîõèëîãî 
â³êó, í³æ ó ïàö³ºíò³â ñåðåäíüîãî â³êó. 

2. Âñòàíîâëåíî ñòàòèñòè÷íî â³ðîã³äíå çíèæåííÿ 
÷àñòêè í³òðèò-àí³îí³â ó çàãàëüíîìó ïóëi ñòàáiëüíèõ 
ìåòàáîëiòiâ NO â ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ 
îñ³á òà ïàö³ºíò³â ç ²ÕÑ ïðè ñòàð³íí³ îðãàí³çìó. 

3. Âèÿâëåíî äîñòîâ³ðíå çðîñòàííÿ ñóìè í³òðèò- 
³ í³òðàò-àí³îí³â ó ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ 
îñ³á òà ó ïàö³ºíò³â ç ²ÕÑ ïðè ñòàð³íí³ îðãàí³çìó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. 
Íà íàñòóïíîìó åòàï³ äîñë³äæåíü ïëàíóºòüñÿ 
âèâ÷èòè â³êîâ³ îñîáëèâîñò³ åíçèìàòè÷íî¿ ñèñòåìè 
íåîêèñíîãî (àðã³íàçíîãî) øëÿõó ìåòàáîë³çìó 
L-àðã³í³íó ó ïàö³ºíò³â ç ²ÕÑ. 

Ðèñ. 4. ×àñòêà NO
2

- â çàãàëüíîìó ïóëi (NO
2

-+NO
3

-) 
ñòàáiëüíèõ ìåòàáîëiòiâ NO â ïëàçì³ êðîâ³ ïàö³ºíò³â ç 

²ÕÑ ð³çíèõ â³êîâèõ ãðóï. 
Ïðèì³òêà: *** – P<0,001 â³ðîã³äíî ó ïîð³âíÿíí³ 
ç ïîêàçíèêàìè êîíòðîëüíî¿ ãðóïè; ## – P<0,01 

â³ðîã³äíî ó ïîð³âíÿíí³ ç ïîêàçíèêîì ãðóïè À. 
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Â²ÊÎÂ² ÎÑÎÁËÈÂÎÑÒ² ÑÒÀÍÓ ÑÈÑÒÅÌÈ L-ÀÐÃ²Í²Í-ÎÊÑÈÄÓ ÀÇÎÒÓ Ó ÏÀÖ²ªÍÒ²Â Ç ²ØÅÌ²×ÍÎÞ 

ÕÂÎÐÎÁÎÞ ÑÅÐÖß
Áåñåä³íà À. Ñ. 
Ðåçþìå. Âèâ÷åíî ñòàí ñèñòåìè L-àðã³í³í-îêñèä àçîòó ó êðîâ³ ïàö³ºíò³â ç ³øåì³÷íîþ õâîðîáîþ ñåðöÿ 

(²ÕÑ) ð³çíèõ â³êîâèõ ãðóï. Âèÿâëåíî ñòàòèñòè÷íî â³ðîã³äíå çíèæåííÿ ÷àñòêè í³òðèò-àí³îí³â ó çàãàëüíîìó ïóëi 
ñòàáiëüíèõ ìåòàáîëiòiâ NO â ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ îñ³á òà ïàö³ºíò³â ç ²ÕÑ ïðè ñòàð³íí³ îðãàí³çìó, 
ùî ñâ³ä÷èòü ïðî çíèæåííÿ NO-ïðîäóêóþ÷î¿ çäàòíîñò³ åíäîòåë³þ òà ïîðóøåííÿ NO-îïîñåðåäêîâàíî¿ ðåãóëÿ-
ö³¿ ñóäèííîãî òîíóñó. Âñòàíîâëåíî ñòàòèñòè÷íî â³ðîã³äíå çðîñòàííÿ àêòèâíîñò³ ñóìàðíî¿ NO-ñèíòàçè òà ñóìè 
í³òðèò- ³ í³òðàò-àí³îí³â ó ïëàçì³ êðîâ³ ïðàêòè÷íî çäîðîâèõ îñ³á òà ïàö³ºíò³â ç ²ÕÑ ïðè ñòàð³íí³ îðãàí³çìó, ùî 
â³ðîã³äíî â³äîáðàæàº àêòèâàö³þ ³íäóöèáåëüíîãî ñèíòåçó NO òà ìîæå ñïðèÿòè óðàæåííþ åíäîòåë³þ ñóäèí. Ç 
³íøîãî áîêó, àêòèâàö³ÿ ñóìàðíî¿ NO-ñèíòàçè ñâ³ä÷èòü ïðî ã³ïåðïðîäóêö³þ NO, ÿêèé ìîæå âèñòóïàòè êîìïåí-
ñàòîðíèì ìåõàí³çìîì, ñïðÿìîâàíèì íà ïîêðàùåííÿ ïåðôóç³¿ òêàíèí. Îòðèìàí³ äàí³ âêàçóþòü íà ïîðóøåííÿ 
NO-ãîìåîñòàçó, äåô³öèò åíäîòåë³àëüíîãî NO òà ã³ïåðïðîäóêö³þ “øê³äëèâîãî” NO çà ó÷àñòþ iNOS ó ïàö³ºíò³â 
ç ²ÕÑ, ÿêèé º á³ëüø âèðàæåíèì ó ïàö³ºíò³â ïîõèëîãî â³êó. 

Êëþ÷îâ³ ñëîâà: ³øåì³÷íà õâîðîáà ñåðöÿ, îêñèä àçîòó, NO-ñèíòàçà, L-àðã³í³í. 
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Ñ ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÜÞ ÑÅÐÄÖÀ
Áåñåäèíà À. Ñ. 
Ðåçþìå. Èçó÷åíî ñîñòîÿíèå ñèñòåìû L-àðãèíèí-îêñèä àçîòà â êðîâè ïàöèåíòîâ ñ èøåìè÷åñêîé 

áîëåçíüþ ñåðäöà (ÈÁÑ) ðàçëè÷íûõ âîçðàñòíûõ ãðóïï. Âûÿâëåíî ñòàòèñòè÷åñêè äîñòîâåðíîå ñíèæåíèå 
äîëè íèòðèò-àíèîíîâ â îáùåì ïóëå ñòàáèëüíûõ ìåòàáîëèòîâ NO â ïëàçìå êðîâè ïðàêòè÷åñêè çäîðîâûõ 
ëèö è ïàöèåíòîâ ñ ÈÁÑ ïðè ñòàðåíèè îðãàíèçìà, ÷òî ñâèäåòåëüñòâóåò î ñíèæåíèè NO-ïðîäóöèðóþùåé 
ñïîñîáíîñòè ýíäîòåëèÿ è íàðóøåíèè NO-îïîñðåäîâàííîé ðåãóëÿöèè ñîñóäèñòîãî òîíóñà. Óñòàíîâëåíîå 
ñòàòèñòè÷åñêè äîñòîâåðíîå âîçðàñòàíèå àêòèâíîñòè ñóììàðíîé NO-ñèíòàçû è ñóììû íèòðèò-è íèòðàò-
àíèîíîâ â ïëàçìå êðîâè ïðàêòè÷åñêè çäîðîâûõ ëèö è ïàöèåíòîâ ñ ÈÁÑ ïðè ñòàðåíèè îðãàíèçìà, äîñòîâåðíî 
îòðàæàåò àêòèâàöèþ èíäóöèáåëüíîé NO-ñèíòàçû è ìîæåò ñïîñîáñòâîâàòü ïîðàæåíèþ ýíäîòåëèÿ ñîñóäîâ. Ñ 
äðóãîé ñòîðîíû, àêòèâàöèÿ ñóììàðíîé NO-ñèíòàçû ñâèäåòåëüñòâóåò î ãèïåðïðîäóêöèè NO, êîòîðàÿ ìîæåò 
âûñòóïàòü êîìïåíñàòîðíûì ìåõàíèçìîì, íàïðàâëåííûì íà óëó÷øåíèå ïåðôóçèè òêàíåé. Ïîëó÷åííûå äàííûå 
óêàçûâàþò íà íàðóøåíèå NO-ãîìåîñòàçà, äåôèöèò ýíäîòåëèàëüíîãî NO è ãèïåðïðîäóêöèè «âðåäíîãî»   NO 
ñ ó÷àñòèåì iNOS ó ïàöèåíòîâ ñ ÈÁÑ, êîòîðàÿ ÿâëÿåòñÿ áîëåå âûðàæåííîé ó ïàöèåíòîâ ïîæèëîãî âîçðàñòà. 

Êëþ÷åâûå ñëîâà: èøåìè÷åñêàÿ áîëåçíü ñåðäöà, îêñèä àçîòà, NO-ñèíòàçà, L-àðãèíèí. 

UDC 616. 12-005. 4-053-092:612. 014. 6
Age-Related Peculiarities of L-Arginine-Nitric Oxide System in Patients with Ischemic Heart Disease
Besedina A. S. 
Summary. Although a considerable amount of research in L-arginine-NO system has been done, the exact 

regulatory mechanisms underlying NO-homeostasis remains unclear. Age-related changes in L-arginine-NO system 
are poorly understood. Research of L-arginine-NO system in patients with ischemic heart disease (IHD) in different 
age groups and clarification of the regulatory mechanisms maintaining NO-homeostasis has great importance. 

Objective: to determine the L-arginine level, NO-synthase activity and the level of NO stable metabolites – nitrite 
anion (NO

2
-) and nitrate anions (NO

3
-) in blood plasma of patients with IHD of different age groups. 

50 patients with IHD (32 men and 18 women) aged 45-75 years (average age 56. 8±1. 7 years) were enrolled in this 
research. The patients were divided into two groups with respect to their ages: group A – middle-aged patients (45-60 
years), group B – elderly patients (61-75 years) (WHO, 1963). The patients of two groups matched for sex, disease 
duration, number of pain attacks. In the research were included patients with IHD who have not received treatment by 
nitro medication, but occasionally used nitroglycerin for angina pectoris. Control groups (divided into two age groups) 
were practically healthy donors with no clinical symptoms of cardiovascular disease, matched by age and sex. 

It has been shown that L-arginine level in blood plasma of healthy donors decreases by 1. 6 times with aging 
(Ð<0. 05). In patients with IHD of different age groups, the L-arginine level in blood plasma is not statistically 
significantly different from control group of similar age (Ð >0. 05). 

Since L-arginine is a substrate for NO-synthase (NOS), it was important to examine the intensity of its oxidative 
metabolism in the pathological process. It has been found that total NOS activity slightly increases with aging in 
healthy donors, but these changes are not statistically significant (Ð >0. 05). Total NOS activity in middle-aged 
patient with IHD is increased in 2. 2 times, in elderly patient – in 2. 3 times (Ð<0. 001). 

It has been shown that concentration of NO stable metabolite – NO
2

- in the blood plasma of healthy donors 
decreases by 1. 7 times with aging (Ð<0. 001). NO

2
- level in blood plasma of patients with IHD statistically significant 

decreases in comparison with its level in control groups. NO
2

- level decreass by 2 times in group A, and by1. 7 times 
in group B (Ð<0. 001). Thus, the reduction of nitrite anion is more expressed in middle-age patients, but these 
changes are not statistically significant in relation to the value in the elderly patient (Ð >0. 05). 

The nitrite level in total level of NO stable metabolites (NO
2

-+ NO
3

-) in blood plasma of healthy donors reduced 
in 2. 2 times with aging (Ð<0. 01). In middle-age patient with IHD NO

2
- level in total level of NO stable metabolites 

decreased 3. 5 times (Ð<0. 05), in elderly patient – 2. 6 times (Ð<0. 001). 
Statistically significant reduction in the nitrite level in total level of NO stable metabolites in blood plasma of 

healthy donors with aging and patients with IHD, indicating a decrease in NO production in endothelial cells and 
disturbance of NO-mediated regulation of vascular tone. 

It has been found that total level of NO
2

-+ NO
3

- in blood plasma of healthy donors with aging increased by 1. 4 
times (Ð<0. 01). In middle-age patient with IHD NO

2
-+ NO

3
- level increases 2 times (Ð<0. 05), in elderly patient – 2. 

6 times (Ð<0. 001). 
Significant increase in the total activity of NO-synthase and total level of NO stable metabolites in plasma of 

healthy donor with aging and patients with IHD that probably reflects activation of inducible NO synthesis and may 
contribute to endothelial violation. On the other hand, the activation of total NO-synthase indicates hyperproduction 
NO, which may be a compensatory mechanism, aimed at improving tissue perfusion. These data indicate a 
disturbance of NO-homeostasis, lack of endothelial NO and hyperproduction of “harmful” NO by iNOS in patients 
with IHD, which is more expressed in elderly patients. 

Key words: ischemic heart disease, nitric oxide, NO-synthase, L-arginine. 
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