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Îðè´³íàëüí³ ïðàö³

Ðåôåðàò
Ìåòà. Âñòàíîâèòè äèíàì³êó çì³í àðã³í³íó ó ãîñòðîìó ïå-
ð³îä³ êðîâîâèëèâó íà ́ ðóíò³ ðîçðèâó àíåâðèçì ñóäèí ãîëîâíî-
ãî ìîçêó ³ îö³íèòè ¿õ ä³à´íîñòè÷íå òà ïðî´íîñòè÷íå çíà÷åííÿ.
Ìàòåð³àë ³ ìåòîäè. Îáñòåæåíî 38 õâîðèõ ³ç ñóáàðàõíî¿-
äàëüíèì êðîâîâèëèâîì òà ñóáàðàõíî¿äàëüíî-ïàðåíõ³ìà-
òîçíèì êðîâîâèëèâîì íà ´ðóíò³ ðîçðèâ³â àðòåð³éíèõ
àíåâðèçì ð³çíî¿ ëîêàë³çàö³¿. Âèä³ëåíî 2 ãðóïè ïàö³ºíò³â:
22 õâîðèõ ³ç ñïðèÿòëèâèì òà 16 õâîðèõ ³ç íåñïðèÿòëèâèì
ïåðåá³ãîì (âòîðèííà ³øåì³ÿ ãîëîâíîãî ìîçêó òÿæêîãî
ñòóïåíþ àáî ñìåðòü õâîðîãî) çàõâîðþâàííÿ. Âèçíà÷àëè
ð³âåíü àðã³í³íó ó ñèðîâàòö³ êðîâ³ çã³äíî ³ç çàãàëüíîïðèé-
íÿòèìè òåðì³íàìè: ïåðåä âèÿâîì âàçîñïàçìó (1-3 äîáà);
ïî÷àòîê ðîçâèòêó âàçîñïàçìó (4-5 äîáà); ï³ê âàçîñïàçìó
(6-8 äîáà); ðîçð³øåííÿ âàçîñïàçìó (9-13 äîáà).
Ðåçóëüòàòè é îáãîâîðåííÿ. Ð³âåíü àðã³í³íó íà 1-3 äîáó
ï³ñëÿ ñóáàðàõíî¿äàëüíîãî êðîâîâèëèâó àáî ñóáàðàõíî¿-
äàëüíî-ïàðåíõ³ìàòîçíîãî êðîâîâèëèâó ïðàêòè÷íî íå â³ä-
ð³çíÿâñÿ â³ä êîíòðîëþ - 19,8±0,4 ìê´/ìë. Íà 4-5 äîáó ð³-
âåíü àðã³í³íó â ñèðîâàòö³ êðîâ³ áóâ äîñòîâ³ðíî âèùèì ïî-
ð³âíÿíî ç êîíòðîëåì (p<0,05) ³ ñòàíîâèâ 29,8±3,2 ìê´/ìë.
Íà 6-8 äîáó ð³âåíü àðã³í³íó çíà÷íî çíèçèâñÿ ³ ñòàíîâèâ
15,9±1,5 ììîëü/ë. Íà 9-13 äîáó ñïîñòåð³ãàºòüñÿ íîðìàë³-
çàö³ÿ ð³âíÿ àðã³í³íó, êîëè â³í ñòàíîâèòü 19,4±1,2 ìê´/ìë.
Â³ðîã³äí³ â³äì³ííîñò³ çàëåæíî â³ä ïåðåá³ãó çàõâîðþâàí-
íÿ â³äì³÷åí³ íà 4-5 äîáó, êîëè ïðè ñïðèÿòëèâîìó ïåðåá³ãó
ð³âåíü àðã³í³íó áóâ â 1,54 ðàçà âèùèì (34,9±3,4 ìê´/ìë,
p=0,05), í³æ ïðè íåñïðèÿòëèâîìó ïåðåá³ãó (22,7±2,9 ìê´/ìë)
òà â 1,5 ðàç³â âèùèì ïîð³âíÿíî ç òåðì³íîì 1-3 äîáà
(p<0,05). Â óìîâàõ åíäîòåë³éíî¿ äèñôóíêö³¿ ïîñèëåíèé
ñèíòåç NO ïîòðåáóº á³ëüøî¿ ê³ëüêîñò³ ñóáòðàòó - L-àð-
ã³í³íó, ïðî ùî ñâ³ä÷èòü äîñòîâ³ðíî âèùèé ð³âåíü àðã³í³íó
ïðè ñïðèÿòëèâîìó ïåðåá³ãó çàõâîðþâàííÿ õâîðèõ ó òåð-
ì³íè ïî÷àòêó ðîçâèòêó âàçîñïàçìó (4-5 äîáà). Öå âêàçóº,
ùî â³äíîñíèé äåô³öèò àðã³í³íó ñàìå ó öåé ïðîì³æîê ÷àñó
ìîæå áóòè âèð³øàëüíèì ó ïàòî´åíåç³ ñò³éêîãî âàçîñïàç-
ìó ³ âòîðèííî¿ ³øåì³¿ ãîëîâíîãî ìîçêó, ñïðè÷èíåíèõ òÿæ-
êîþ åíäîòåë³éíîþ äèñôóíêö³ºþ, íèçüêèì âì³ñòîì àðã³í³íó.
Âèñíîâîê. Ó òåðì³íè ðîçâèòêó âàçîñïàçìó (4-5 äîáà ï³ñëÿ
ñóáàðàõíî¿äàëüíîãî êðîâîâèëèâó òà ñóáàðàõíî¿äàëüíî-ïà-
ðåíõ³ìàòîçíîãî êðîâîâèëèâó) ïðè ñïðèÿòëèâîìó ïåðåá³ãó
çàõâîðþâàííÿ ñïîñòåð³ãàºòüñÿ â³ðîã³äíî âèùèé ð³âåíü
àðã³í³íó. Öå âêàçóº íà íåîáõ³äí³ñòü çàïàñó öüîãî ñóáñòðàòó
äëÿ ñèíòåçó NO â óìîâàõ åíäîòåë³éíî¿ äèñôóíêö³¿. Âèÿâëåí³
çì³íè ñâ³ä÷àòü ïðî ïîòðåáó ó ïîäàëüøîìó äîñë³äæåíí³
åôåêò³â åêçî´åííîãî àðã³í³íó ïðè ñóáàðàõíî¿äàëüíîìó
êðîâîâèëèâ³ òà ñóáàðàõíî¿äàëüíî-ïàðåíõ³ìàòîçíîìó
êðîâîâèëèâ³ íà ´ðóíò³ ðîçðèâ³â àðòåð³éíèõ àíåâðèçì.
Êëþ÷îâ³ ñëîâà: ãåìîðà´³÷íèé ³íñóëüò, àðòåð³éíà àíåâ-
ðèçìà, àðã³í³í, åíäîòåë³éíà äèñôóíêö³ÿ
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Abstract
ARGININE LEVEL CHANGES AFTER
HEMMORRHAGIC STROKE CAUSED BY
CEREBRAL ARTERIAL ANEURYSM RUPTURE

À.Ì. NETLYUKH
The Danylo Halytsky National Medical University in Lviv

Aim. To observe the changes in the arginine levels in the
acute stage of hemorrhagic stroke caused by aneurysm
rupture and to evaluate the diagnostic and prognostic utility
of the investigated parameters.
Methods. A total of 38 patients with aneurysmal
subarachnoid hemorrhage (SAH) and intracerebral
hemorrhage (ICH) was investigated. Two groups of patients
were studied: 22 patients with favourable outcomes and 16
patients with unfavorable outcomes (severe delayed
neurological ischemic deficit or death). The serum arginine
level was determined before appearance of vasospasm (Days
1-3), during early development of vasospasm (Days 4-5), at
the peak of vasospasm (Days 6-8), and when the vasospasm
subsided (Days 9-13).
Results. The serum arginine level on Days 1-3 after SAH or
ICH was generally not different from control (19.8±0.4 µg/mL).
On Days 4-5, the arginine level was significantly higher
than control (29.8±3.2 µg/mL; p<0.05). On Days 6-8, the
arginine level was considerably reduced (15.9±1.5 µg/mL .
By Days 9-13, the serum arginine level normalized  to 19.4±1.2
µg/mL. A significant difference was observed on Days 4-5
between those with a favorable outcome (34.9±3.4 µg/mL) and
those with an unfavorable outcome (22.7±2.9 µg/mL; p=0.05),
and the serum arginine level was 1.5 times that during Days
1-3 (p<0.05). Extensive synthesis of NO requires a greater
amount of its substrate (L-arginine) when there is
endothelial dysfunction, which is reflected in the higher
arginine level in cases with a favourable outcome in patients
during the period of initial appearance and development of
vasospasm (Days 4-5). This suggests that a relative deficit
of arginine at precisely this time can result in the
pathogenesis of refractory vasospasm and secondary
cerebral ischemia, caused by severe endothelial dysfunction
and by low arginine levels.
Conclusions. In terms of the initial development of
vasospasm (Days 4-5 after SAH and ICH), serum arginine
levels are clearly elevated in patients with a favorable course.
Therefore, when endothelial dysfunction appears, an
additional supply of substrates for the synthesis of NO is
required. These findings suggest the need for further research
into the protective effects of exogenous arginine in patients
with aneurysmal SAH and ICH.



5

2  2013  X²X  AML

Key words: Hemorrhagic stroke, arterial aneurysm, arginine,
endothelial dysfunction

Âñòóï
Âèêîðèñòàííÿ ïîêàçíèê³â ôóíêö³¿ åíäîòåë³þ ïðè
çàõâîðþâàííÿõ ñóäèííî¿ ñèñòåìè âèçíàíå íåîá-
õ³äíèì äëÿ îö³íêè ñòàíó õâîðîãî, ïðî´íîçó ïå-
ðåá³ãó çàõâîðþâàííÿ òà äèôåðåíö³éîâàíîãî ï³ä-
õîäó äî ë³êóâàííÿ. Ïðîòå, íàÿâí³ ïðîòèð³÷÷ÿ ó
ïðàöÿõ äîñë³äíèê³â íàðàç³ íå äîçâîëÿþòü îáðàòè
íàé³íôîðìàö³éí³ø³ ïàðàìåòðè.

Âèêîðèñòàâøè ìåòîä ëàçåðíî¿ äîïïëåð³â-
ñüêî¿ ôëîóìåòð³¿, Sun BL et al. ó 2003 ð. [16] âñòà-
íîâèëè íåãàéíå ³ ñò³éêå çìåíøåííÿ ìîçêîâîãî
êðîâîïëèíó âíàñë³äîê ñóáàðàõíî¿äàëüíîãî êðî-
âîâèëèâó (ÑÀÊ). Çíèæåííÿ ð³âíÿ NO ó ñèðîâàòö³
òà çðîñòàííÿ âì³ñòó åíäîòåë³íó-1 ó ïëàçì³ êðîâ³,
òÿæêå óøêîäæåííÿ íåéðîí³â ÑÀ1 ä³ëÿíêè ã³ïïî-
êàìïó ïðè åêñïåðèìåíòàëüíîìó ÑÀÊ áóëè ìåí-
øå âèðàæåí³ ó ãðóï³ ùóð³â, ÿêèì ïðîâîäèëè ³íò-
ðàïåðèòîíåàëüíå ââåäåííÿ L-àðã³í³íó (0,5 ì´/ê´),
ùî ñâ³ä÷èòü ïðî éîãî çàõèñíèé åôåêò â³ä âòîðèííî¿
³øåì³¿ ïðè åêñïåðèìåíòàëüíîìó ÑÀÊ [16].

Ñèíòåç NO çàëåæíèé â³ä êîìïëåêñó åí-
çèìíèõ ðåàêö³é, ÿê³ ìîæóòü íå â³äáóâàòèñÿ ó ³øå-
ì³çîâàí³é òêàíèí³, ÿê âñòàíîâëåíî ùîäî çíèæåí-
íÿ àêòèâíîñò³ íåéðîíàëüíî¿ NO-ñèíòàçè òà ð³âíÿ
NO ó òêàíèí³ ìîçêó [5, 8]. L-àðã³í³í çàáåçïå÷óº
ñóáñòðàò äëÿ óòâîðåííÿ NO, àëå òàêîæ áëîêóº ðå-
öåïòîðè äëÿ àñïàðòàòó ³ ãëóòàìàòó (NMDA-ðå-
öåïòîðè), ÿê³ º åêñàéòîðíèìè íåéðîòðàíñì³òòå-
ðàìè ³ âèä³ëÿþòüñÿ íåéðîíàìè, ÿê³ ãèíóòü ïðè
³íñóëüò³, òà º òîêñè÷íèìè äëÿ êë³òèí ìîçêó [2].

²ç ³íøîãî áîêó, L-àðã³í³í ñòèìóëþº òàê³
ãîðìîíè, ÿê ³íñóë³í, ́ ëþêàãîí, ãîðìîí ðîñòó ³ êà-
òåõîëàì³íè [1] òà ìîæå ïåðåòâîðþâàòèñÿ ó òàê³
òîêñè÷í³ ïðîäóêòè, ÿê ïîë³àì³íè àáî àãìàòèí [9].
L-àðã³í³í ïîñèëþº ñèíòåç ïîòåíö³éíî øê³äëèâî-
ãî NO çà ó÷àñòþ iíäóöèáåëüíî¿ NO-ñèíòàçè, îñ-
ê³ëüêè ó äâîõ äîñë³äæåííÿõ [4, 18] â³äì³÷åíèé
íåéðîïðîòåêòèâíèé åôåêò ³íã³á³òîð³â iíäóöè-
áåëüíî¿ NO-ñèíòàçè. L-àðã³í³í â óìîâàõ äåô³öèòó
êèñíþ âîëîä³º ïîì³ðíîþ ïðîîêñèäàíòíîþ ä³ºþ,
ÿêà ³íã³áóºòüñÿ íà ñòàä³¿ ðåïåðôóç³¿ [12].

Íàÿâí³ ó ë³òåðàòóðíèõ äæåðåëàõ äàí³ ïðî
âïëèâ àðã³í³íó íà öåðåáðàëüíó ïåðôóç³þ, åíäî-
òåë³éíó äèñôóíêö³þ º äîâîë³ íåîäíîçíà÷íèìè.
Ó 90-õ ðîêàõ ÕÕ ñò. íèçêà àâòîð³â âêàçóâàëè íà
â³äñóòí³ñòü åôåêòó ÷è íàÿâíó øê³äëèâ³ñòü åêñïå-
ðèìåíòàëüíîãî âïëèâó åêçî´åííîãî àðã³í³íó íà

ìîçêîâèé êðîâîîá³ã, ðîçì³ð âîãíèùà ³íôàðêòó
ìîçêó [4, 9-11, 18]. Ó îñòàííº äåñÿòèð³÷÷ÿ ïîÿ-
âèëèñÿ ïðàö³, ÿê³, íàâïðîòè, àêöåíòóþòü óâàãó
íà ïîçèòèâíèõ åôåêòàõ àðã³í³íó â åêñïåðèìåíò³
òà ó êë³í³ö³ [2, 6, 13, 16, 17].

Ìåòà äîñë³äæåííÿ - âñòàíîâèòè äèíàì³êó
çì³í àðã³í³íó â ãîñòðîìó ïåð³îä³ êðîâîâèëèâó íà
´ðóíò³ ðîçðèâó àíåâðèçì ñóäèí ãîëîâíîãî ìîçêó ³ îö³-
íèòè ¿õ ä³à´íîñòè÷íå òà ïðî´íîñòè÷íå çíà÷åííÿ.

Ìàòåð³àë ³ ìåòîäè
Îáñòåæåíî 38 õâîðèõ ³ç ñóáàðàõíî¿äàëüíèì êðî-
âîâèëèâîì òà ñóáàðàõíî¿äàëüíî-ïàðåíõ³ìàòîç-
íèìè êðîâîâèëèâàìè (ÑÏÊ) íà ´ðóíò³ ðîçðèâ³â
àðòåð³éíèõ àíåâðèçì ð³çíî¿ ëîêàë³çàö³¿. Ä³à´íîç
âñòàíîâëþâàëè íà ï³äñòàâ³ êë³í³÷íèõ âèñë³ä³â ³
ï³äòâåðäæåíü ìåòîäîì êîìï'þòåðíî¿ òîìî´ðàô³¿
(ÊÒ), ìà´í³òíî-ðåçîíàíñíî¿ òîìî´ðàô³¿ (ÌÐÒ) òà
öåðåáðàëüíî¿ àí´³î´ðàô³¿. Ð³âåíü àðã³í³íó âèçíà-
÷àëè ó ñèðîâàòö³ âåíîçíî¿ êðîâ³ çà À.Í. Ô³ë³ïî-
âè÷åì ó ìîäèô³êàö³¿ À.Í. Ìàéñòåðà (1975 ð.) ³ç
âèêîðèñòàííÿì ðåàêö³¿ ³ç L-íàôòàíîì. Ïðîâåäåíî
ãðóïóâàííÿ ðåçóëüòàò³â çã³äíî ³ç çàãàëüíîïðèé-
íÿòèìè òåðì³íàìè âèÿâëåííÿ, ï³êó òà ðîçð³øåííÿ
âàçîñïàçìó. Âèä³ëåíî òàê³ òåðì³íè: 1-3 äîáà (äî
ðîçâèòêó âàçîñïàçìó), 4-5 äîáà (ïî÷àòîê ðîçâèòêó
âàçîñïàçìó), 6-8 äîáà (ï³ê âàçîñïàçìó) ³ 9-13 äîáà
(ðîçð³øåííÿ âàçîñïàçìó) ï³ñëÿ ÑÀÊ. Çàãàëüíó âè-
á³ðêó ïàö³ºíò³â ïîä³ëåíî íà 2 ãðóïè: ñïðèÿòëè-
âîãî òà íåñïðèÿòëèâîãî ïåðåá³ãó çàõâîðþâàííÿ,
22 òà 16 õâîðèõ, â³äïîâ³äíî. Íåñïðèÿòëèâèì ââà-
æàâñÿ ïåðåá³ã, êîëè ó ïàö³ºíòà ðîçâèâàëàñÿ âòî-
ðèííà ³øåì³ÿ ãîëîâíîãî ìîçêó òÿæêîãî ñòóïåíþ
àáî ñìåðòü õâîðîãî âíàñë³äîê óñêëàäíåíü ãåìî-
ðà´³÷íîãî ³íñóëüòó. Ñòàòèñòè÷íå îïðàöþâàííÿ
âèñë³ä³â ïðîâîäèëè çà äîïîìîãîþ ïðî´ðàìè
Statistica 6,0 ç âèçíà÷åííÿì ïîêàçíèêà Ñòüþäåíòà.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ð³âåíü àðã³í³íó íà 1-3 äîáó ï³ñëÿ ÑÀÊ àáî ÑÏÊ
ñòàíîâèâ 20,5±2,2 ììîëü/ë, ïðàêòè÷íî íå â³ä-
ð³çíÿþ÷èñü â³ä êîíòðîëþ (p>0,5, êîíòðîëüíèé ð³-
âåíü 19,8±0,4 ìê´/ìë). Â³äì³ííîñòåé ïðè ð³çíîìó
ïåðåá³ãó íå ñïîñòåð³ãàëè. Ïðè ñïðèÿòëèâîìó ïå-
ðåá³ãó ð³âåíü àðã³í³íó ñòàíîâèâ 21,4±2,2 ìê´/ìë,
à ïðè íåñïðèÿòëèâîìó - 18,5±1,4 ìê´/ìë (p>0,5).

Íà 4-5 äîáó ð³âåíü àðã³í³íó ó ñèðîâàòö³
êðîâ³ ñòàíîâèâ 29,8±3,2 ìê´/ìë, áóäó÷è â³ðîã³äíî
(p<0,05) âèùèì ó 1,5 ðàçè ïîð³âíÿíî ³ç êîíòðîëåì.
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çàãàëüíèé âì³ñò ñïðèÿòëèâèé ïåðåá³ã íåñïðèÿòëèâèé ïåðåá³ã

Ïðè öüîìó ïðè ñïðèÿòëèâîìó ïåðåá³ãó ó öåé òåð-
ì³í ð³âåíü àðã³í³íó â³ðîã³äíî íå â³äð³çíÿâñÿ
(34,9±3,4 ìê´/ìë, p=0,05) ïîð³âíÿíî ³ç õâîðèìè
³ç íåñïðèÿòëèâèì ïåðåá³ãîì (22,7±2,9 ìê´/ìë) òà
áóâ ó 1,5 ðàçè âèùèì ïîð³âíÿíî ³ç òåðì³íîì 1-3
äîáà (p<0,05). Ïðè íåñïðèÿòëèâîìó ïåðåá³ãó ð³-
âåíü àðã³í³íó çàëèøàâñÿ ïðàêòè÷íî íåçì³ííèì
(p>0,5 ïîð³âíÿíî ³ç êîíòðîëåì).

Íà 6-8 äîáó ð³âåíü àðã³í³íó çíà÷íî çíè-
çèâñÿ, áóäó÷è â³ðîã³äíî íèæ÷èì, í³æ íà 4-5 äîáó
(p<0,05), ñòàíîâëÿ÷è 15,9±1,5 ììîëü/ë. Ó òåðì³íè
ï³ñëÿ 6-¿ äîáè äèíàì³êà ð³âíÿ àðã³í³íó ïðè ð³çíîìó
ïåðåá³ãó çàõâîðþâàííÿ â îáîõ ãðóïàõ ïðàêòè÷íî
íå â³äð³çíÿëàñÿ (16,3±2,3 ìê´/ìë ïðè ñïðèÿòëè-
âîìó òà 15,3±1,7 ìê´/ìë, p>0,5 - ïðè íåñïðèÿò-
ëèâîìó ïåðåá³ãó).

Íà 9-13 äîáó ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî
íîðìàë³çàö³¿ ð³âíÿ àðã³í³íó, êîëè â³í, íåçàëåæíî
â³ä ïåðåá³ãó çàõâîðþâàííÿ, ñòàâ ïðàêòè÷íî ð³â-
íèì êîíòðîëüíîìó ³ ñòàíîâèâ 19,4±1,2 ìê´/ìë
(20,2±1,5 òà 18,8±1,8 ìê´/ìë ïðè ñïðèÿòëèâîìó
òà íåñïðèÿòëèâîìó ïåðåá³ãó, â³äïîâ³äíî). Ðåçóëü-
òàòè íàâåäåíî íà ä³à´ðàì³ (ðèñ. 1).

Â óìîâàõ íèçüêî¿ êîíöåíòðàö³¿ àðã³í³íó
íåéðîíàëüíà NO-ñèíòàçà ´åíåðóº NO ³ ñóïåð-
îêñèä, ñïðèÿþ÷è óòâîðåííþ òîêñèíó ïåðîêñè-
í³òðèòó. Â³í ìàº ðÿä åôåêò³â, ñåðåä ÿêèõ ñïðè÷è-
íåííÿ çàïàëåííÿ, ùî ïðèçâîäèòü äî âèä³ëåííÿ
öèòîê³í³â (³íòåðëåéê³íó-6, ôàêòîðó íåêðîçó ïóõ-
ëèí α) [2]. Ö³ ìåõàí³çìè ïîÿñíþþòü íå´àòèâíèé
âïëèâ âèÿâëåíîãî íàìè â³ðîã³äíî íèæ÷îãî ð³âíÿ
àðã³í³íó ïðè íåñïðèÿòëèâîìó ïåðåá³ãó íà 4-5 äîáó
ï³ñëÿ ³íñóëüòó, õî÷à éîãî àáñîëþòí³ çíà÷åííÿ áóëè

ïðàêòè÷íî ð³âíèìè âì³ñòó àðã³í³íó ó çäîðîâèõ
ëþäåé. Ïðè ñïðèÿòëèâîìó ïåðåá³ãó íà 4-5 äîáó,
êîëè âì³ñò àðã³í³íó ñòàíîâèâ 34,9±3,4 ìê /́ìë, â³í áóâ
â³ðîã³äíî âèùèì â³ä êîíòðîëüíîãî (19,8±0,4 ìê /́ìë,
p<0,05), à ïðè íåñïðèÿòëèâîìó ïåðåá³ãó íàáëèæàâ-
ñÿ äî êîíòðîëüíîãî - 22,7±2,9 ìê´/ìë. Íà 6-8 äîáó
ïðè ñïðèÿòëèâîìó ïåðåá³ãó ÑÀÊ òà ÑÏÊ ìè ñïî-
ñòåð³ãàëè çíà÷íå ó 2,1 ðàçè â³ðîã³äíå (p<0,05)
çíèæåííÿ ð³âíÿ àðã³í³íó äî 16,3±2,3 ìê´/ìë ÿê
âèÿâ éîãî íîðìàë³çàö³¿ ïîð³âíÿíî ³ç 4-5 äîáîþ.
Ïðè íåñïðèÿòëèâîìó ïåðåá³ãó çàõâîðþâàííÿ ó
öåé òåðì³í ð³âåíü àðã³í³íó íåâ³ðîã³äíî çíèæóâàâ-
ñÿ ó 1,5 ðàçè.

Ïðè íåñïðèÿòëèâîìó ïåðåá³ãó çàõâîðþ-
âàííÿ ðóéíóâàííÿ NO íàñòàº ïåðø í³æ ðå÷îâèíà
äîñÿãíå ñâîãî ì³ñöÿ ä³¿ (òàê ä³º, íàïðèêëàä, ñóïåð-
îêñèäíèé àí³îí, îäèí ³ç ïðîäóêò³â îêñèäàòèâíîãî
ñòðåñó) [14]. Ïîðóøåííÿ á³îäîñòóïíîñò³ NO ³ ï³ä-
âèùåííÿ éîãî äå´ðàäàö³¿ äî çä³éñíåííÿ íèì á³î-
ëî´³÷íî¿ ä³¿ ìîæóòü áóòè òèìè ôàêòîðàìè, ÿê³ çó-
ìîâëþþòü ï³äâèùåííÿ ð³âíÿ åêñêðåö³¿ ìåòàáîë³-
ò³â NO ïðè çìåíøåíí³ éîãî àíã³îïðîòåêö³éíîãî
³ ïðîòèñïàñòè÷íîãî åôåêò³â [3], ùî ñïîñòåð³ãà-
ºòüñÿ ïðè íåñïðèÿòëèâîìó ïåðåá³ãó ÑÀÊ, òà î÷å-
âèäíî ìàº ì³ñöå ó íàøèõ ñïîñòåðåæåííÿõ. Éìî-
â³ðíî, â óìîâàõ åíäîòåë³éíî¿ äèñôóíêö³¿ ïîñèëå-
íèé ñèíòåç NO ïîòðåáóº á³ëüøî¿ ê³ëüêîñò³ ñóáñò-
ðàòó - L-àðã³í³íó, òîìó â³ðîã³äíî âèùèé ð³âåíü àð-
ã³í³íó ó õâîðèõ ñïîñòåð³ãàâñÿ ïðè ñïðèÿòëèâîìó
ïåðåá³ãó çàõâîðþâàííÿ. Íàÿâí³ñòü ï³äâèùåíîãî
âì³ñòó àðã³í³íó ó òåðì³í ïî÷àòêó ðîçâèòêó âàçî-
ñïàçìó, à ñàìå íà 4-5 äîáó, âêàçóº íà òå, ùî ñàìå
öåé ïðîì³æîê ÷àñó ìîæå áóòè âèð³øàëüíèì ó
ôîðìóâàíí³ ó íàñòóïíèõ òåðì³íàõ ñò³éêîãî âàçî-
ñïàçìó ³ âòîðèííî¿ ³øåì³¿ ãîëîâíîãî ìîçêó, ñïðè-
÷èíåíèõ òÿæêîþ åíäîòåë³éíîþ äèñôóíêö³ºþ,
íèçüêèì âì³ñòîì àðã³í³íó. Íîðìàë³çàö³ÿ ð³âíÿ àð-
ã³í³íó íà 9-13 äîáó, òîáòî â ïåð³îä ðîçð³øåííÿ
âàçîñïàçìó ó á³ëüøî¿ ê³ëüêîñò³ âèïàäê³â ÑÀÊ òà
ÑÏÊ, íåçàëåæíî â³ä ïåðåá³ãó çàõâîðþâàííÿ òà
âèíèêíåííÿ âòîðèííîãî ³íôàðêòó ìîçêó, ñâ³ä÷èòü
ïðî òå, ùî ó öåé òåðì³í êóïóþòüñÿ âèÿâè åíäî-
òåë³éíî¿ äèñôóêö³¿, àáî æ ¿¿ ðîëü ó ïàòî´åíåç³ óñê-
ëàäíåíü çíà÷íî çìåíøóºòüñÿ.

Âñòàíîâëåíî, ùî NO âèêëèêàº çìåíøåí-
íÿ íàáðÿêó ïðîòÿãîì ðàííüîãî ïîñò³øåì³÷íîãî
ïåð³îäó, àëå àêòèâóº éîãî ôîðìóâàííÿ ó ï³çí³é ïå-
ð³îä ï³ñëÿ ìîäåëþâàííÿ ãëîáàëüíî¿ ³øåì³¿ ãîëîâ-
íîãî ìîçêó [15]. NO ìîæå âèêëèêàòè íåéðîïðî-

Ðèñ. 1
Ð³âåíü àðã³í³íó (ó ìê´/ìë) ó ð³çí³ òåðì³íè ï³ñëÿ ÑÀÊ ó

çàãàëüí³é âèá³ðö³ òà çàëåæíî â³ä ïåðåá³ãó
çàõâîðþâàííÿ
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òåêòèâíèé åôåêò íà ïî÷àòêîâîìó åòàï³ âèíèê-
íåííÿ ³øåì³¿, ïðîòå âèÿâëÿº íåéðîòîêñè÷íó ä³þ
ï³ä ÷àñ ðåïåðôóç³¿ [7]. Çà äàíèìè Òð³ùèíñüêî¿ Ì.À.
(2011) ââåäåííÿ L-àðã³í³íó çìåíøóº ðîçì³ð âîã-
íèùà ³íôàðêòó ìîçêó â åêñïåðèìåíòàëüíèõ óìî-
âàõ, ùî ñâ³ä÷èòü ïðî òå, ùî ñèñòåìà L-àðã³í³í-
NO ìîæå áóòè íîâîþ òåðàïåâòè÷íîþ ì³øåííþ
ó ëþäåé ³ç öåðåáðàëüíîþ ³øåì³ºþ [17].

Âèñíîâêè
1. Ïðè ÑÀÊ òà ÑÏÊ ñïîñòåð³ãàºòüñÿ â³ðîã³äíå ï³ä-
âèùåííÿ ð³âíÿ àðã³í³íó íà 4-5 äîáó çàõâîðþâàííÿ
òà â³ðîã³äíå (ïîð³âíÿíî ³ç öèì òåðì³íîì) éîãî
çíèæåííÿ íà 6-8 äîáó, êîëè âì³ñò àðã³í³íó º íåâ³-
ðîã³äíî íèæ÷èì â³ä êîíòðîëüíîãî.
2. Ó ïåð³îä ðîçâèòêó âàçîñïàçìó (4-5 äîáà ï³ñëÿ
êðîâîâèëèâó) ñïîñòåð³ãàºòüñÿ â³ðîã³äíî âèùèé
ð³âåíü àðã³í³íó ïðè ñïðèÿòëèâîìó ïåðåá³ãó çàõâî-
ðþâàííÿ íà â³äì³íó â³ä íåñïðèÿòëèâîãî ïåðåá³ãó.
3. Ï³äâèùåíèé ð³âåíü àðã³í³íó ñóïðîâîäæóº
ñïðèÿòëèâèé ïåðåá³ã ïðè ÑÀÊ ³ ÑÏÊ, ùî âêàçóº
íà íåîáõ³äí³ñòü çàïàñó öüîãî ñóáñòðàòó äëÿ ñèí-
òåçó NO â óìîâàõ åíäîòåë³éíî¿ äèñôóíêö³¿.
4. Âèÿâëåí³ çì³íè âêàçóþòü íà ïîòðåáó ó ïîäàëü-
øîìó äîñë³äæåíí³ âïëèâó åêçî´åííîãî àðã³í³íó
ïðè ÑÀÊ òà ÑÏÊ íà ´ðóíò³ ðîçðèâ³â àðòåð³éíèõ
àíåâðèçì.
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