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Ðåçþìå. Ó äîñë³äàõ íà ñòàòåâîçð³ëèõ ñàìöÿõ ³ ñàìèöÿõ ùóð³â
âèâ÷åíî âïëèâ L-àðã³í³íó íà á³îõ³ì³÷í³ ïðîöåñè â ñåðö³ ïðè
ñòðåïòîçîòîöèíîâîìó öóêðîâîìó ä³àáåò³ (ÖÄ). Ó êðîâ³ òâàðèí
âèçíà÷àëè âì³ñò ãëþêîçè, ãë³êîçèëüîâàíîãî ãåìîãëîá³íó, í³òðèò
àí³îíó, ñå÷îâèíè, â ì³îêàðä³ øëóíî÷ê³â – ï³ðîâèíîãîðàäíî¿
êèñëîòè, âì³ñò ïðîäóêò³â ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â,
àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè, êàòàëàçè, ãëóòàò³îíïåðîêñè-
äàçè òà ãëóòàò³îíðåäóêòàçè. Âñòàíîâëåíî, ùî ðîçâèòîê ÖÄ íà
òë³ L-àðã³í³íó ñóïðîâîäæóºòüñÿ ìåíø âèðàæåíîþ ã³ïåðãë³êå-
ì³ºþ, ìåíø ³íòåíñèâíèì íàêîïè÷åííÿì ó êðîâ³ ãë³êîçèëüîâàíîãî
ãåìîãëîá³íó. Êàðä³îïðîòåêòîðí³ âëàñòèâîñò³ L-àðã³í³íó
ï³äòâåðäæóþòüñÿ ìåíøèì óì³ñòîì ó ì³îêàðä³ øëóíî÷ê³â ï³ðóâà-
òó, ïðîäóêò³â ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â, ñòóïåíåì äåïðåñ³¿
ñóïåðîêñèääèñìóòàçè, êàòàëàçè. Íå äîâåäåíî êîðåãóþ÷î¿
àêòèâíîñò³ ïðåêóðñîðà ñèíòåçó îêñèäó àçîòó ñòîñîâíî àêòèâ-
íîñò³ ãëóòàò³îíïåðîêñèäàçè òà ãëóòàò³îíðåäóêòàçè. Îòðèìàí³
ðåçóëüòàòè äîçâîëÿþòü ïðèïóñòèòè, ùî ãîëîâíèì ìåõàí³çìîì
ïîðóøåíü ôóíêö³îíóâàííÿ ñèñòåìè îêñèäó àçîòó íà ðàíí³õ åòàïàõ
ìàí³ôåñòàö³¿ ä³àáåòè÷íî¿ êàðä³îì³îïàò³¿ º äåô³öèò ÷è íèçüêà
á³îäîñòóïí³ñòü L-àðã³í³íó, à íà á³ëüø ï³çí³õ – íåäîñòàòíº éîãî
âèêîðèñòàííÿ â ïðîöåñ³ ñèíòåçó îêñèäó àçîòó. Êðàùèé ïîçèòèâ-
íèé âïëèâ L-àðã³í³íó íà ìåòàáîë³÷í³ ïðîöåñ³ â ñàìèöü äîâîäèòü
ñóòòºâ³øå ó íèõ ïîðóøåííÿ ñèíòåçó îêñèäó àçîòó â óìîâàõ
öóêðîâîãî ä³àáåòó.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò,
ì³îêàðä, ìåòàáîë³çì, L-àðã³í³í,
ñòàòü.

Âñòóï
Çã³äíî ç äàíèìè ÂÎÎÇ öóêðîâèé ä³àáåò (ÖÄ)

ïîñ³äàº ïåðøå ì³ñöå ñåðåä åíäîêðèíîïàò³é çà ïîêàç-
íèêàìè çàõâîðþâàíîñò³, ³íâàë³äèçàö³¿ òà ñìåðòíîñò³
[3, 4, 6]. Äî íàéõàðàêòåðí³øèõ éîãî óñêëàäíåíü íàëå-
æàòü íåéðî- òà ì³îêàðä³îïàò³ÿ [1, 4, 15]. Â îñíîâ³
ïàòîãåíåçó îñòàíí³õ ÷³ëüíå ì³ñöå ïîñ³äàº ïîðóøåííÿ
ìåòàáîë³çìó îêñèäó àçîòó (NO) – çàãàëüíîâèçíàíî-
ãî ðåãóëÿòîðà æèòòºâî âàæëèâèõ ôóíêö³é îðãàí³çìó
íà ð³çíèõ ð³âíÿõ [12, 13]. Âèñëîâëþºòüñÿ äóìêà ïðî
òå, ùî ÖÄ õàðàêòåðèçóºòüñÿ ãåíåðàë³çîâàíèì äåô-
³öèòîì NO [13], ùî º ñïðàâåäëèâèì ç îãëÿäó íà ðîç-
âèòîê ìàêðî- òà ì³êðîàíã³îïàò³é. Îñòàíí³ì ÷àñîì,
çâàæàþ÷è íà çá³ëüøåííÿ ñåðåäíüîãî â³êó íàñåëåííÿ
çåìë³, óâàãó â÷åíèõ ïðèâåðòàº ïðèñóòí³ñòü ãåíäåðíî¿
ñêëàäîâî¿ â ñòàòèñòèö³ ÂÎÎÇ çà ïîêàçíèêîì çàõâî-
ðþâàíîñò³ íà ÖÄ [3, 4]. Çîêðåìà, âñòàíîâëåíî, ùî
íà ÖÄ 2-ãî òèïó ÷àñò³øå õâîð³þòü æ³íêè, òÿæê³ñòü
ïåðåá³ãó ÿêîãî çðîñòàº ç â³êîì. Ó òîé æå ÷àñ, ÷îëî-
â³êè ÷àñò³øå õâîð³þòü òà ïîìèðàþòü â³ä ³øåì³÷íî¿
õâîðîáè ñåðöÿ. Äîâåäåíî, ùî ñåðöå æ³íîê á³ëüø
ðåçèñòåíòíå äî ïîøêîäæåííÿ â óìîâàõ ñòðåñó ÷è

ã³ïîêñ³¿, ùî ïîâ’ÿçàíî ç àíòèîêñèäàíòíèìè âëàñòè-
âîñòÿìè åñòðîãåí³â [10]. Á³ëüøà ñò³éê³ñòü ñåðöÿ
îñîáèí æ³íî÷î¿ ñòàò³ º òàêîæ ðåçóëüòàòîì ïîì³ðíîãî
äîì³íóâàííÿì õîë³íåðã³÷íèõ ìåõàí³çì³â ó éîãî ôóí-
êö³îíóâàíí³ [8]. ßê íàñë³äîê, ó æ³íîê êàðä³îâàñêó-
ëÿðí³ ðîçëàäè âèíèêàþòü íà 10-15 ðîê³â ï³çí³øå, í³æ
ó ÷îëîâ³ê³â [7]. Åêñïåðèìåíòàëüíèìè äîñë³äæåííÿ-
ìè âñòàíîâëåíî ñòàòåâ³ â³äì³ííîñò³ ó÷àñò³ ñèñòåìè
îêñèäó àçîòó â õîë³íåðã³÷í³é ðåãóëÿö³¿ ñåðöÿ [9].

Íåðîçâ’ÿçàíèì íà ñüîãîäí³øí³é äåíü äëÿ íàóêè
ïèòàííÿì çàëèøàºòüñÿ ïàòîãåíåòè÷íà ðîëü ñèñ-
òåìè îêñèäó àçîòó ïðè ðîçâèòêó ÖÄ ó ÷îëîâ³÷îìó
òà æ³íî÷îìó îðãàí³çì³.

Ìåòà äîñë³äæåííÿ
Âñòàíîâèòè ñòàòåâ³ â³äì³ííîñò³ âïëèâó ïîïåðåä-

íèêà ñèíòåçó îêñèäó àçîòó íà á³îõ³ì³÷í³ ïðîöåñè â
ì³îêàðä³ ïðè ðîçâèòêó ä³àáåòè÷íî¿ êàðä³îì³îïàò³¿.

Ìàòåð³àë ³ ìåòîäè
Â åêñïåðèìåíò áóëî çàëó÷åíî 100 á³ëèõ ëà-

áîðàòîðíèõ ùóð³â îáîõ ñòàòåé (50 ñàìèöü ³ 50
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ñàìö³â) ìàñîþ 180-220 ã. Òâàðèí ðîçïîä³ëèëè íà äâ³
ãðóïè: 1-øà - òâàðèíè, ÿêèì ìîäåëþâàëè ñòðåïòî-
çîòîöèíîâèé ÖÄ îäíîðàçîâèì ³íòðàïåðèòîíåàëü-
íèì óâåäåííÿì ñòðåïòîçîòîöèíó (“Sigma”, ÑØÀ)
ç ðîçðàõóíêó 50 ìã/êã, 2-ãà - òâàðèíè, ó ÿêèõ
â³äòâîðåííÿ ÖÄ â³äáóâàëîñÿ íà òë³ L-àðã³í³íó (25
ìã/êã, íàïåðåäîäí³ òà â ïîäàëüøîìó ùîäåííî
³íòðàïåðèòîíåàëüíî äî ìîìåíòó âèâåäåííÿ òâàðèí
ç åêñïåðèìåíòó). Äîñë³äæåííÿ ïðîâîäèëè ÷åðåç
îäèí, äâà òà òðè ì³ñÿö³ â³ä ïî÷àòêó ðîçâèòêó ÖÄ.
Ðîçâèòîê çàõâîðþâàííÿ êîíòðîëþâàëè çà çðîñ-
òàííÿì óì³ñòó ãëþêîçè â êðîâ³, àíàë³çóâàëè ïîêàç-
íèêè òâàðèí ³ç ð³âíåì, ãë³êåì³¿ íå ìåíøå 10
ììîëü/ë. Ó êðîâ³ òâàðèí äîñë³äæóâàëè âì³ñò ãëþ-
êîçè (Êàìèøíèêîâ Â.Ñ., 2004), ãë³êîçèëüîâàíîãî
ãåìîãëîá³íó (HbA1C) (Êîëá Â.Ã., Êàìèøíèêîâ
Â.Ñ., 1976), í³òðèò àí³îíà (NO-

2) (L.C. Green et al.,
1982), ñå÷îâèíè (Êîëá Â.Ã., Êàìèøíèêîâ Â.Ñ.,
1982); ó ì³îêàðä³ øëóíî÷ê³â – ï³ðîâèíîãðàäíî¿
êèñëîòè (Êîëá Â.Ã., Êàìèøíèêîâ Â.Ñ., 1976),
ä³ºíîâèõ êîí’þãàò³â (ÄÊ) (Êîëåñîâà Î.Å., 1984),
ìàëîíîâîãî àëüäåã³äó (ÌÀ) (Àíäðååâà Ë. È.,
1988), àêòèâí³ñòü ÑÎÄ (×åâàðè Ñ. Ð., 1985), êàòà-
ëàçè (Êîðîëþê Ì.À., 1988), ãëóòàò³îíïåðîêñèäàçè
(ÃÏ) òà ãëóòàò³îíðåäóêòàçè (ÃÐ) (Êðóãë³êîâà Ã.Î.,
1976). Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³ä-
æåíü ïðîâîäèëè ç âèêîðèñòàííÿì êðèòåð³þ t
Ñòüþäåíòà. Óñ³ âòðó÷àííÿ òà çàá³é òâàðèí â³äáó-
âàëèñÿ ç äîòðèìàííÿì ïðèíöèï³â ªâðîïåéñüêî¿
êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí (Ñòðàñ-
áóðã, 1985ð.) òà «Çàãàëüíèõ ïðèíöèï³â åêñïåðè-
ìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì Íàö³î-
íàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â 2011).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ó êðîâ³ òâàðèí ³ç ÖÄ, ÿê³ ùîäåííî îòðèìóâàëè

L-àðã³í³í, çðîñòàííÿ ð³âíÿ ãëþêîçè áóëî ìåíø ³íòåí-
ñèâíèì, çîêðåìà, â ñàìö³â íà 26, 16 òà 23 % (íà 1-é,
2-é òà 3-é ì³ñÿö³ ìàí³ôåñòàö³¿ åíäîêðèíîïàò³¿), à â
ñàìèöü – íà 32, 25 òà 38 % â³äïîâ³äíî (òàáë. 1).
ßêùî çà â³äñóòíüî¿ êîðåêö³¿ âì³ñò ãëþêîçè â êðîâ³
ñàìèöü áóâ âèùèì, í³æ ó ñàìö³â (÷åðåç äâà ì³ñÿö³
ðîçâèòêó ÖÄ – íà 22 %, ÷åðåç òðè ì³ñÿö³ – íà 24 %),
òî çà çàñòîñóâàííÿ L-àðã³í³íó äîñòîâ³ðíî¿ ð³çíèö³ ì³æ
òâàðèíàìè íå áóëî, ùî â³äîáðàæàëî êðàùèé ïðîòåê-
òîðíèé åôåêò ïðåïàðàòó â îðãàí³çì³ ñàìèöü.

Ð³âåíü ãë³êîçèëüîâàíîãî ãåìîãëîá³íó çì³íþâàâ-
ñÿ àíàëîã³÷íî. Éîãî âì³ñò íà òë³ ïðåêóðñîðà ñèí-
òåçó îêñèäó àçîòó áóâ äîñòîâ³ðíî ìåíøèì, çîê-
ðåìà, â ñàìö³â – íà 35, 22 òà 33 % (÷åðåç îäèí,
äâà òà òðè ì³ñÿö³ ðîçâèòêó ÖÄ), â ñàìèöü – íà 35,
18 òà 36 % â³äïîâ³äíî. Ïîïðè öå âì³ñò HbA1C ó
êðîâ³ ñàìèöü ïåðåâèùóâàâ òàêèé ó ñàìö³â íà
14% íà 1-é òà 2-é ì³ñÿö³ ðîçâèòêó ÖÄ, ³ ëèøå ÷å-
ðåç òðè ì³ñÿö³ ñòàâ ìåíøèì íà 4%.

Ïðè ðîçâèòêó ÖÄ íà òë³ L-àðã³í³íó âì³ñò NO-
2

ó êðîâ³ ùóð³â ñòàâ á³ëüøèì, çîêðåìà â ñàìèöü –
íà 22, 35 òà 20 % íà 1-é, 2-é òà 3-é ì³ñ. åêñïåðè-
ìåíòó â³äïîâ³äíî, à â ñàìö³â – íà 31, 35 òà 25%.
Ïîïðè äîñòîâ³ðíå ïåðåâàæàííÿ â êðîâ³ ñàìèöü
âì³ñòó NO-

2 íàä òàêèì ó ñàìö³â, âñòàíîâëåí³
çì³íè ñâ³ä÷èëè ïðî êðàùèé â îñòàíí³õ ïîçèòèâíèé
âïëèâ ïðåêóðñîðà íà ñèíòåç îêñèäó àçîòó, ùî
ìîæå áóòè íàñë³äêîì á³ëüø îïòèìàëüíîãî çà òà-
êèõ óìîâ ñï³ââ³äíîøåííÿ ñóáñòðàòó (L-àðã³í³íó) òà
êîôàêòîð³â [5].

Óì³ñò ñå÷îâèíè çà çàñòîñóâàííÿ L-àðã³í³íó òà-
êîæ âèÿâèâñÿ á³ëüøèì, çîêðåìà â ñàìö³â íà  24, 26
òà 14% (â³äïîâ³äíî íà 1-é, 2-é òà 3-é ì³ñÿö³ ðîçâèò-
êó ÖÄ), à â ñàìèöü – íà 28, 40 òà 17%, ùî ï³äòâåð-
äæóâàëî àêòèâíå âêëþ÷åííÿ ïðåêóðñîðà â ìåòà-
áîë³÷í³ ïðîöåñè. Ö³êàâî, ùî âì³ñò ñå÷îâèíè â êðîâ³
ñàìèöü âèÿâèâñÿ âèùèì çà îáîõ ìîäåëüíèõ óìîâ.
Öå ï³äòâåðäæóâàëî íå ëèøå êðàùó óòèë³çàö³þ ìå-
òàáîë³ò³â L-àðã³í³íó, àëå é àêòèâí³øå âèêîðèñòàííÿ
ïðåêóðñîðà äëÿ ñèíòåçó îêñèäó àçîòó, ùî ìîæíà
ïîÿñíèòè ìåíøèì óì³ñòîì àñèìåòðè÷íîãî äèìå-
òèëàðã³í³íó, ÿêèé ââàæàºòüñÿ ñåëåêòèâíèì åíäî-
ãåííèì ³íã³á³òîðîì åíäîòåë³àëüíî¿ NOS [11].

Ïðî ïîêðàùàííÿ ìåòàáîë³çìó âóãëåâîä³â ó
ì³îêàðä³ òâàðèí ³ç ÖÄ, ÿê³ îòðèìóâàëè L-àðã³í³í,
ñâ³ä÷èâ íèæ÷èé âì³ñò ï³ðîâèíîãðàäíî¿ êèñëîòè
(ÏÂÊ) ó ñàìèöü íà 33, 30 òà 26 % â³äïîâ³äíî íà
1-é, 2-é òà 3-é ì³ñÿöü ðîçâèòêó ÖÄ, à â ñàìö³â –
íà 24, 25 òà 41% (òàáë. 1). ² çà öèì ïîêàçíèêîì
îòðèìàíî äîêàç êðàùîãî êîðåãóþ÷îãî âïëèâó
L-àðã³í³íó íà ïåðåá³ã ÖÄ â îñîáèí æ³íî÷î¿ ñòàò³.

Â³äîìî, ùî ïîðóøåííÿ ìåòàáîë³çìó ïðè ÖÄ
ñóïðîâîäæóºòüñÿ àêòèâàö³ºþ ë³ïîïåðîêñèäàö³¿.
Äàíèé ïðîöåñ ëåæèòü â îñíîâ³ îêèñíîãî ñòðåñó òà
äåñòðóêö³¿ êë³òèííèõ ìåìáðàí, ó òîìó ÷èñë³ é åí-
äîòåë³þ – äæåðåëà ñèíòåçó îêñèäó àçîòó. Îö³íêà
âì³ñòó ÄÊ ³ ÌÀ ïîêàçàëà, ùî çà çàñòîñóâàííÿ
L-àðã³í³íó âì³ñò îáîõ ìåòàáîë³ò³â ó ì³îêàðä³ øëó-
íî÷ê³â òâàðèí ³ç ÖÄ áóâ äîñòîâ³ðíî íèæ÷èì, í³æ
áåç òàêî¿ êîðåêö³¿ (òàáë. 2). Òàê, óì³ñò ÄÊ íà 1-é
ì³ñÿöü ðîçâèòêó ÖÄ íà òë³ L-àðã³í³íó â ñàìèöü áóâ
ìåíøèì íà 39 %, ó ñàìö³â – íà 37 %, íà 2-é
ì³ñÿöü – íà 29 òà 27 %, à íà 3-é ì³ñÿöü – íà 34 òà
36 % â³äïîâ³äíî. Óì³ñò ÌÀ áóâ ìåíøèì â³äïîâ³-
äíî íà 18 òà 12 %, 24 òà 12 %, 23 òà 19 %. Çìåí-
øåííþ àêòèâíîñò³ ìåìáðàíîðóéí³âíèõ ïðîöåñ³â â
ì³îêàðä³ ñïðèÿëà âèùà çà çàñòîñóâàííÿ L-àðã³í³íó
àêòèâí³ñòü ÑÎÄ òà êàòàëàçè. Çîêðåìà, àê-
òèâí³ñòü ÑÎÄ â ì³îêàðä³ øëóíî÷ê³â ñàìèöü áóëà
âèùîþ, í³æ ó òâàðèí, ÿê³ íå îòðèìóâàëè öüîãî
ïðåïàðàòó, íà 39, 19 òà 10 % (íà 1-é, 2-é òà 3-é
ì³ñÿö³ ðîçâèêó ÖÄ), ó ñàìö³â – íà 21, 21 òà 26 %
â³äïîâ³äíî (äèâ. òàáë. 2). Àêòèâí³ñòü êàòàëàçè â
ñàìèöü áóëà âèùîþ çà ïîð³âíþâàí³ çíà÷åííÿ
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ëèøå íà 1-é òà 3-é ì³ñÿö³ åêñïåðèìåíòó, ùî ñòà-
íîâèëî â³äïîâ³äíî 9 òà 10 %, à â ñàìö³â – íà 2-é
òà 3-é ì³ñÿö³ (â³äïîâ³äíî íà 13 òà 14 %). Ìåíøèé,
ïîð³âíÿíî ç ñàìöÿìè, âì³ñò ÄÊ òà ÌÄÀ â ì³î-
êàðä³ ñàìèöü, ÖÄ â ÿêèõ ðîçâèâàâñÿ íà òë³ L-àðã-
³í³íó, ìîæíà ïîÿñíèòè äîñòîâ³ðíî âèùîþ àêòèâí³-
ñòþ çàçíà÷åíèõ âèùå ôåðìåíò³â. Çà ïîêàçíèêîì
ÑÎÄ íà 1-é, 2-é òà 3-é ì³ñÿö³ ñïîñòåðåæåííÿ ïåðå-

âàãà ñòàíîâèëà â³äïîâ³äíî 25, 24 òà 13 %, êàòàëà-
çè – 10, 18 òà 18 %.

Çàñòîñóâàííÿ ç ìåòîþ êîðåêö³¿ ïåðåá³ãó ÖÄ
L-àðã³í³íó íå âïëèíóëî íà ôåðìåíòè ãëóòàò³îíîâî¿
ãðóïè. Ñòóï³íü ïðèãí³÷åííÿ ¿õíüî¿ àêòèâíîñò³ áóâ
àíàëîã³÷íèé òàêîìó ó òâàðèí, ÖÄ â ÿêèõ ðîçâèâàâ-
ñÿ áåç âïëèâó íà ñèñòåìó îêñèäó àçîòó. Öå
ñâ³ä÷èëî ïðî ïîðóøåííÿ óòâîðåííÿ â³äíîâëåíîãî
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ãëóòàò³îíó çà îáîõ ìîäåëüíèõ óìîâ. Ùîá çðîçóì-
³òè â³äñóòí³ñòü êîðåãóþ÷îãî åôåêòó L-àðã³í³íó,
âàðòî âðàõîâóâàòè, ùî â³äíîâëåííÿ ãëóòàò³îíó
âèìàãàº çàëó÷åííÿ NADPH, ÿêèé îäíî÷àñíî º
êîôàêòîðîì ñèíòåçó îêñèäó àçîòó. Î÷åâèäíî, çà
çìîäåëüîâàíèõ óìîâ àêòèâí³ñòü ïåíòîçîôîñôàò-
íîãî öèêëó òà ñèíòåç NADPH áóëè íåäîñòàòí³ìè
äëÿ çàäîâîëåííÿ ïîòðåá îáîõ ïðîöåñ³â. Â³äíîâ-
ëåííÿ îêèñíåíîãî ãëóòàò³îíó ìîãëî ïîðóøóâàòèñÿ
÷åðåç ïðèãí³÷åííÿ ãëóòàò³îíðåäóêòàçè, ÿêà êàòàë-
³çóº äàíó ðåàêö³þ. Ö³êàâî, ùî â ñàìèöü äî 3-ãî
ì³ñÿöÿ ðîçâèòêó ÖÄ áåç êîðåêö³¿ àêòèâí³ñòü ãëó-
òàò³îíðåäóêòàçè çìåíøóâàëàñÿ ó 2,4 ðàçà, çà çàñ-
òîñóâàííÿ L-àðã³í³íó – ó 2,8 ðàçà, à â ñàìö³â,
â³äïîâ³äíî, ó 2,0 òà 1,7 ðàçà. Öå äåìîíñòðóº ñóò-
òºâ³øå íàïðóæåííÿ ãëóòàò³îíîâî¿ ñèñòåìè àíòèîê-
ñèäàíòíîãî çàõèñòó â ñàìèöü ñàìå â óìîâàõ òðè-
âàëîãî ââåäåííÿ L-àðã³í³íó. Ìîæëèâî, àêòèâí³øå
çà òàêèõ óìîâ óòâîðåííÿ îêñèäó àçîòó ó òâàðèí
ö³º¿ ñòàò³ ñïðèÿëî óòâîðåííþ ïåðîêñèí³òðèòó, àêòè-
âàö³¿ iNOS òà óòâîðåííþ ñóïåðîêñèäàí³îíó. Ïðè-
âåðòàº óâàãó òå, ùî â ñàìèöü, íåçâàæàþ÷è íà ââå-
äåííÿ L-àðã³í³íó, ïðèãí³÷åííÿ àêòèâíîñò³ ÑÎÄ äî
3-ãî ì³ñÿöÿ ðîçâèòêó ÖÄ ñòàíîâèëî 44 % ïîð³âíÿ-
íî ç 1-èì ì³ñÿöåì, à â ñàìö³â – ëèøå 35 %.

Çàãàëîì îòðèìàí³ ðåçóëüòàòè äåìîíñòðóþòü
êðàùèé â óìîâàõ ñòðåïòîçîòîöèíîâî¿ ìîäåë³ ÖÄ
êîðåãóþ÷èé âïëèâ L-àðã³í³íó íà ìåòàáîë³÷í³ ïðîöåñè
â ñàìèöü, ùî º äîêàçîì ñóòòºâ³øîãî ó íèõ ïîðó-
øåííÿ ñèíòåçó îêñèäó àçîòó. Ñåðåä ìåõàí³çì³â òà-
êèõ ïîðóøåíü íà ðàíí³õ åòàïàõ ìàí³ôåñòàö³¿ ä³àáå-
òè÷íî¿ êàðä³îì³îïàò³¿ íàé³ìîâ³ðí³øå º äåô³öèò ÷è
íèçüêà á³îäîñòóïí³ñòü îñíîâíîãî ñóáñòðàòó – L-àð-
ã³í³íó, à íà á³ëüø ï³çí³õ – ùå é íåäîñòàòíº éîãî âèêî-
ðèñòàííÿ â ïðîöåñ³ ñèíòåçó îêñèäó àçîòó, ùî ï³äòâåð-
äæóºòüñÿ çìåíøåííÿì åôåêòèâíîñò³ L-àðã³í³íó â
äèíàì³ö³ ðîçâèòêó ä³àáåòè÷íî¿ êàðä³îì³îïàò³¿.
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ÏÐÎÖÅÑÑÛ Â ÌÈÎÊÀÐÄÅ ÊÐÛÑ ÐÀÇÍÎÃÎ ÏÎËÀ

ÏÐÈ ÑÒÐÅÏÒÎÇÎÒÎÖÈÍÎÂÎÌ ÑÀÕÀÐÍÎÌ
ÄÈÀÁÅÒÅ

Ì.Ð. Õàðà, Í.À.Ãîëîâà÷
Ðåçþìå. Â îïûòàõ íà ïîëîâîçðåëûõ ñàìöàõ è ñàìêàõ

êðûñ èçó÷åíî âëèÿíèå L-àðãèíèíà íà áèîõèìè÷åñêèå ïðîöåñ-
ñû â ñåðäöå ïðè ýêñïåðèìåíòàëüíîì ñòðåïòîçîòîöèíîâîì
äèàáåòå (ÑÄ). Â êðîâè æèâîòíûõ îïðåäåëÿëè ñîäåðæàíèå
ãëþêîçû, ãëèêîëèçèðîâàíîãî ãåìîãëîáèíà, íèòðèò àíèîíà,
ìî÷åâèíû, â ìèîêàðäå æåëóäî÷êîâ - ïèðîâèíîãðàäíîé êèñ-
ëîòû, ñîäåðæàíèå ïðîäóêòîâ ïåðîêñèäíîãî îêèñëåíèÿ ëèïè-
äîâ, àêòèâíîñòü ñóïåðîêñèääèñìóòàçû, êàòàëàçû, ãëóòàòèîí-
ïåðîêñèäàçû è ãëóòàòèîíðåäóêòàçû. Óñòàíîâëåíî, ÷òî ðàçâè-
òèå ÑÄ íà ôîíå L-àðãèíèíà ñîïðîâîæäàåòñÿ ìåíüøåé âûðà-
æåííîñòüþ ãèïåðãëèêåìèè, èíòåíñèâíîñòè íàêîïëåíèÿ â êðî-
âè ãëèêîëèçèðîâàíîãî ãåìîãëîáèíà. Êàðäèîïðîòåêòîðíûå
ñâîéñòâà L-àðãèíèíà ïîäòâåðæäàþòñÿ áîëåå íèçêèì ñîäåð-
æàíèåì â ìèîêàðäå æåëóäî÷êîâ ïèðóâàòà, ïðîäóêòîâ ïåðîê-
ñèäíîãî îêèñëåíèÿ ëèïèäîâ, ìåíüøåé ñòåïåíüþ äåïðåññèè
ñóïåðîêñèääèñìóòàçû, êàòàëàçû. Íå äîêàçàíà êîððåãèðóþ-
ùàÿ àêòèâíîñòü ïðåêóðñîðà ñèíòåçà îêñèäà àçîòà îòíîñè-
òåëüíî àêòèâíîñòè ãëóòàòèîíïåðîêñèäàçû è ãëóòàòèîíðåäóê-
òàçû. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò ïðåäïîëîæèòü,
÷òî ãëàâíûì ìåõàíèçìîì íàðóøåíèé ôóíêöèîíèðîâàíèÿ ñè-
ñòåìû îêñèäà àçîòà íà ðàííèõ ýòàïàõ ìàíèôåñòàöèè äèàáåòè-
÷åñêîé êàðäèîìèîïàòèè ÿâëÿåòñÿ äåôèöèò èëè íèçêàÿ áèîäî-



165

Îðèã³íàëüí³ äîñë³äæåííÿ

ñòóïíîñòü L-àðãèíèíà, à íà áîëåå ïîçäíèõ - íåäîñòàòî÷íîå
åãî èñïîëüçîâàíèå â ïðîöåññå ñèíòåçà îêñèäà àçîòà. Áîëåå
âûðàæåííîå âëèÿíèå L-àðãèíèíà íà ìåòàáîëè÷åñêèå ïðîöåñ-
ñû ó ñàìîê ñâèäåòåëüñòâóåò î áîëåå ñóùåñòâåííîå íàðóøå-
íèÿ ñèíòåçà îêñèäà àçîòà â óñëîâèÿõ ñàõàðíîãî äèàáåòà, ÷åì ó
ñàìöîâ.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò, ìèîêàðä, ìåòàáî-
ëèçì, L-àðãèíèí, ïîë.

EFFECT OF L-ARGININE ON BIOCHEMICAL
PROCESSES IN THE MYOCARDIUM OF RATS OF

DIFFERENT GENDER IN STREPTOZOTOCIN-
INDUCED DIABETES MELLITUS

M.R. Khara, N.A.Golovach
Abstract. The effect of L-arginine on biochemical processes

inside the hearts of adult male and female rats in experimental
streptozotocin-induced diabetes (DM) has been studied by
means of experiments. The levels of glucose, glycohemoglobin,
nitrite anion and urea were determined in the blodd of animals,
while the levels of pyruvic acid, derivatives of peroxide oxidiza-
tion of lipids, the activity of SOD, catalase, glutathione peroxi-
dase and glutathione reductase were determined  in the myocar-
dium ventricles. It has been found that the development of dia-
betes is accompanied by less severe hyperglycemia and less in-
tense accumulation of glycohemoglobin in the blood.
Cardioprotective properties of L-arginine are confirmed by lower
content of the ventricles pyruvate, lipid peroxidation products,

lower degree of depression of SOD, catalase in the myocardium
in comparison with the results without the L-argenine exposure.
The corrective activity of the precursor synthesis of nitric oxide
in relation to the activity of glutathione peroxidase and glu-
tathione reductase has not been proved. The results obtained
suggest that the main mechanism that causes the disruption of
the system of nitric oxide during the early stages of diabetic car-
diomyopathy manifestation is a deficiency or low bioavailability
of L-arginine, and during the later stages - the lack of its use in
the synthesis of nitric oxide. Better positive effect of L-arginine
on the metabolic processes in females is indicative of the fact
that they have a more significant disorder of the synthesis of
nitric oxide during diabetes melitus.

Keywords: diabetes mellitus, myocardium, metabolism,
L-arginine, gender.
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