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Äîñë³äæåííÿ ïðîâåäåíî çã³äíî ç ïëàíîì Õàðê³â-
ñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó, çî-
êðåìà êàôåäðè ô³ç³îëîã³¿ (çàâ. êàô., êàíä. ìåä. íàóê, 
äîöåíò Ä. ². Ìàðàêóøèí) «Âèâ÷åííÿ ³íäèâ³äóàëüíî-
òèïîëîã³÷íèõ îñîáëèâîñòåé àäàïòàö³¿ ëþäèíè äî ³í-
òåëåêòóàëüíèõ òà ô³çè÷íèõ íàâàíòàæåíü», ¹ äåðæ. 
ðåºñòðàö³¿ 0112U001821. 

Âñòóï. Äîâåäåíî, ùî ï³äòðèìêà àðòåð³àëüíîãî 
òèñêó íà îïòèìàëüíîìó ð³âí³ çàáåçïå÷óºòüñÿ çàâäÿ-
êè ñêëàäíèì ìåõàí³çìàì íåðâîâî¿ òà ãîðìîíàëü-
íî¿ ðåãóëÿö³¿, çîêðåìà ç áîêó ñèìïàòîàäðåíàëîâî¿ 
ñèñòåìè [3,5]. Îäíèì ³ç àäåêâàòíèõ ìåòîä³â îö³íêè 
òîíóñó òà ðåàêòèâíîñò³ îñòàííüî¿ º îö³íêà åêñêðå-
ö³¿ ç äîáîâîþ ñå÷åþ êàòåõîëàì³í³â, ¿õ ïîïåðåäíèêà 
ÄÎÔÀ òà ê³íöåâèõ ïðîäóêò³â ³íàêòèâàö³¿ – âàí³ëìèã-
äàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñëîò. Ñë³ä ï³äêðåñëèòè, 
ùî àäðåíàë³í ñå÷³ ìàº ïåðåâàæíî íàäíèðíèêîâå ïî-
õîäæåííÿ, à íîðàäðåíàë³í ñå÷³ â îñíîâíîìó âèä³ëÿ-
ºòüñÿ çàê³í÷åííÿìè ñèìïàòè÷íèõ íåðâ³â. Ñòîñîâíî 
äîôàì³íó, ñë³ä â³äçíà÷èòè éîãî ïðèñóòí³ñòü íå ò³ëüêè 
ó ì³ñöÿõ ñèíòåçó àäðåíàë³íó òà íîðàäðåíàë³íó, àëå é 
â ³íøèõ îðãàíàõ, íàïðèêëàä, ó ïå÷³íö³, ëåãåíÿõ, êè-
øå÷íèêó. Òàêèì ÷èíîì, äîôàì³í ìàº ñàìîñò³éíå çíà-
÷åííÿ ÿê á³îëîã³÷íî àêòèâíà ðå÷îâèíà, ùî ðåãóëþº â 
îðãàí³çì³ òðîô³÷í³ ïðîöåñè íà êë³òèííîìó ð³âí³ [2,4]. 

Ìåòà äîñë³äæåííÿ – ç’ÿñóâàòè ñòàí ñèìïàòî-
àäðåíàëîâî¿ ñèñòåìè îðãàí³çìó â îñ³á ç ïåðâèííîþ 
àðòåð³àëüíîþ ã³ïîòîí³ºþ øëÿõîì âèçíà÷åííÿ â ñå÷³ 
âì³ñòó êàòåõîëàì³í³â òà ïðîäóêò³â ¿õ ³íàêòèâàö³¿. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îáñòåæåíî 128 
îñ³á ìîëîäîãî â³êó, ñåðåä ÿêèõ ç àðòåð³àëüíîþ ã³ïî-
òîí³ºþ (n = 78 îñ³á) òà ãðóïà êîíòðîëþ (n

Ê
 = 50 îñ³á). 

Äî ïåðøî¿ ï³äãðóïè îáñòåæåíèõ â³äíåñåí³ 39 îñ³á, 
ó ÿêèõ ð³âåíü ÀÒ

ñð
 âèçíà÷àâñÿ ÿê 80-75 ìì. ðò. ñò. Äî 

äðóãî¿ ãðóïè ïàö³ºíò³â â³äíåñåí³ 39 îñ³á ç ð³âíåì ÀÒ
ñð

 
– 74,9-70 ìì. ðò. ñò. 

Ñêðèí³íãîâ³ îáñòåæåííÿ òà ïðîñïåêòèâí³ ñïîñòå-
ðåæåííÿ çà ãðóïàìè îñ³á, ùî äîñë³äæóâàëèñÿ, âè-
êîíàí³ çà ì³ñöåì ¿õ íàâ÷àííÿ; äàí³ ùîäî íàÿâíîñò³ 
àðòåð³àëüíî¿ ã³ïîòîí³¿ îòðèìàí³ ó ðåçóëüòàò³ åêñïåðò-
íî¿ îö³íêè ô. 086/î òà ô. 025/î ³ ïðîòîêîë³â ùîð³÷íèõ 
êîìïëåêñíèõ ìåäè÷íèõ îãëÿä³â. 

Çá³ð òà çáåð³ãàííÿ ñå÷³ äëÿ âèçíà÷åííÿ ä³îêñèôå-
í³ëàëàí³íó (ÄÎÔÀ), äîôàì³íó, íîðàäðåíàë³íó, àäðå-
íàë³íó ïðîâîäèëè â óìîâàõ, ùî çàáåçïå÷óþòü ì³í³-
ìàëüíå ¿õ ðóéíóâàííÿ – ó ïðèñóòíîñò³ êîíñåðâàíò³â 
6 í ÍÑI òà 10 í Í
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4
. Âì³ñò êàòåõîëàì³í³â òà ¿õ ïî-

ïåðåäíèêà ÄÎÔÀ çä³éñíþâàëè ìåòîäîì êîëîíêîâî¿ 

õðîìàòîãðàô³¿ íà îêèñó àëþì³í³þ (àäñîðáö³þ âèêî-
íóâàëè ó ëóæíîìó ñåðåäîâèù³, ðÍ 8,2-8,5, øâèäê³ñòü 
ïðîõîäæåííÿ 1-2 ìë/õâ.) [1]. Êàòåõîëàì³íè òà ÷àñ-
òèíó àäñîðáîâàíîãî ÄÎÔÀ åëþ¿ðóâàëè 0,25 Ì ðîç-
÷èíîì îöòîâî¿ êèñëîòè; ³íøó ÷àñòèíó ÄÎÔÀ çí³ìàëè 
2 í ðîç÷èíîì ñîëÿíî¿ êèñëîòè. Îöòîâîêèñëèé òà ñî-
ëÿíîêèñëèé åëþàòè äîâîäèëè 1 í ðîç÷èíîì àì³àêó 
äî ðÍ 4,2 òà 6,2. Âèçíà÷åííÿ ê³ëüê³ñíîãî âì³ñòó êà-
òåõîëàì³í³â ïðîâîäèëè ôëóîðèìåòðè÷íèì ìåòîäîì, 
ïðèíöèï ÿêîãî ïîëÿãàº â ¿õ îêèñëåíí³ çà ðàõóíîê ã³ä-
ðîêñèëüíèõ ãðóï ç ôåíîëüíîãî ê³ëüöÿ. ßê îêèñëþâà÷ 
âèêîðèñòîâóâàëè éîä, ÿê ñòàá³ë³çàòîð ôëóîðåñöåíö³¿ 
– àñêîðá³íîâó êèñëîòó. Äëÿ ê³ëüê³ñíîãî âèçíà÷åííÿ 
àäðåíàë³íó, íîðàäðåíàë³íó, ÄÎÔÀ äî êîíòðîëüíèõ é 
äîñë³äíèõ ïðîá äîäàâàëè Ê, Na-ôîñôàòíèé áóôåð; 
0,25 % âîäíèé ðîç÷èí çàë³çà; 5 í ðîç÷èí NaOH ç àñ-
êîðá³íîâîþ êèñëîòîþ. Ôëóîðåñöåíö³þ âèì³ðþâàëè 
íà ñïåêòðîôëóîðèìåòð³ MPF-4À ô³ðìè «Õ³òà÷³» (ßïî-
í³ÿ). Ïðîáè ç ðÍ 4,2 òà ðÍ 6,2 îöòîâîêèñëîãî åëþàòó, 
ùî ì³ñòèòü àäðåíàë³í é íîðàäðåíàë³í, ðåºñòðóâàëè 
ïðè 432-535 íì. Ó öèõ óìîâàõ ïðè ðÍ 4,2 ôëóîðåñöóº 
ëèøå àäðåíàë³í, ïðè ðÍ 6,2 – àäðåíàë³í òà íîðàäðå-
íàë³í. Ó ðàç³ ñâ³òëîô³ëüòð³â 365-535 íì ôëóîðåñöóº 
àäðåíàë³í, íîðàäðåíàë³í, ÄÎÔÀ. Äëÿ ê³ëüê³ñíîãî âè-
çíà÷åííÿ äîôàì³íó äî ïðîá äîäàâàëè 0,02 í ðîç÷èí 
éîäó; 5 í ðîç÷èí NaOH; ëóæíèé òà âîäíèé ðîç÷èíè 
ñóëüô³òó íàòð³þ; 5 í ÑÍ

3
ÑÎÎÍ. Äëÿ âèçíà÷åííÿ ôëó-

îðåñöåíö³¿ äîôàì³íó âèêîðèñòîâóâàëè ñâ³òëîô³ëü-
òðè 365-436 íì. Êîíöåíòðàö³þ ÄÎÔÀ, äîôàì³íó, 
àäðåíàë³íó é íîðàäðåíàë³íó ðîçðàõîâóâàëè çà ñòàí-
äàðòíèìè êðèâèìè. 

Âèçíà÷åííÿ â ñå÷³ âì³ñòó ê³íöåâèõ ïðîäóêò³â ³íàê-
òèâàö³¿ êàòåõîëàì³í³â âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³-
íîâî¿ êèñëîò ïðîâîäèëè ìåòîäîì òîíêîøàðîâî¿ õðî-
ìàòîãðàô³¿ íà ñèë³êàãåë³ ç ïîïåðåäíüîþ åêñòðàêö³ºþ 
åòèëàöåòàòîì [1]. Ëîêàë³çàö³þ âàí³ëìèãäàëüíî¿ òà 
ãîìîâàí³ë³íîâî¿ êèñëîò âñòàíîâëþâàëè çà ñòàíäàð-
òàìè ïðè îñâ³òëåíí³ õðîìàòîãðàì êîðîòêîõâèëüîâèì 
óëüòðàô³îëåòîâèì ñâ³òëîì (254 íì). Ä³ëÿíêè ñèë³êà-
ãåëþ, ùî â³äïîâ³äàëè äîñë³äæóâàíèì êèñëîòàì, çí³-
ìàëè ç õðîìàòîãðàô³÷íèõ ïëàñòèí, ïåðåíîñèëè äî 
ïðîá³ðîê, åëþ¿ðóâàëè ðîç÷èíîì êàðáîíàòó íàòð³þ 
ç íàñòóïíèì äîäàâàííÿì ðåàêòèâó Ôîë³íà. Ê³ëüê³ñ-
íèé âì³ñò âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñëîò 
çä³éñíþâàëè êîëîðèìåòðè÷íî ïðè 615 íì. 

Ñòàòèñòè÷íèé àíàë³ç äàíèõ ïðîâîäèëè ç âèêî-
ðèñòàííÿì êîìï’þòåðíîãî ïàêåòà ïðèêëàäíèõ ïðî-
ãðàì äëÿ îáðîáêè ñòàòèñòè÷íî¿ ³íôîðìàö³¿ Statistica 

 © Ìàðàêóøèí Ä. ²., ²ñàºâà ². Ì. 

ÓÄÊ 612. 143:616-07

Ìàðàêóøèí Ä. ²., ²ñàºâà ². Ì. 

ÎÖ²ÍÊÀ ÑÒÀÍÓ ÑÈÌÏÀÒÎÀÄÐÅÍÀËÎÂÎ¯ ÑÈÑÒÅÌÈ ÎÐÃÀÍ²ÇÌÓ ÏÐÈ 

ÏÅÐÂÈÍÍ²É ÀÐÒÅÐ²ÀËÜÍ²É Ã²ÏÎÒÎÍ²¯

Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Õàðê³â)



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118) 165

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

âèçíà÷àëàñÿ âèðàçíà òåíäåíö³ÿ äî çíèæåííÿ ð³âíÿ 
íîðàäðåíàë³íó â ñå÷³ (òàáë. 1). Ó I ãðóï³ îñ³á ñïîñòå-
ð³ãàëîñÿ, ïîð³âíÿíî ç êîíòðîëåì, ñòàòèñòè÷íî çíà÷ó-
ùå (ð = 0,003) çìåíøåííÿ âì³ñòó öüîãî êàòåõîëàì³íó 
íà 43 %. Ó âèïàäêó II ãðóïè åêñêðåö³ÿ íîðàäðåíàë³íó 
çíèæóâàëàñÿ á³ëüø ñóòòºâî (ð < 0,001): ïîð³âíÿíî ç 
êîíòðîëåì ìàéæå íà 64 %, à ç I ãðóïîþ – ìàéæå íà 
38 %. Ð³âåíü àäðåíàë³íó â ñå÷³ îñ³á îáîõ ãðóï äîñòî-
â³ðíî çíà÷óùå (ð < 0,001), ïîð³âíÿíî ç êîíòðîëåì, 
çíèæóâàâñÿ: ó I ãðóï³ íà 30 % (ð = 0,013), ó II ãðóï³ 
á³ëüø âèðàçíî – íà 50 % (ð < 0,001). Ñë³ä â³äçíà÷èòè, 
ùî â îñ³á II ãðóïè âì³ñò àäðåíàë³íó áóâ òàêîæ çíèæå-
íèì (ð < 0,001) ïîð³âíÿíî ç I ãðóïîþ â ñåðåäíüîìó íà 
29 %. 

Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü, ùî â îáñòåæåíèõ 
îñ³á ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïîòîí³ºþ â³äáó-
âàºòüñÿ äåÿêà ³íàêòèâàö³ÿ ãîðìîíàëüíîãî òà ìåä³à-
òîðíîãî ëàíöþã³â ñèìïàòîàäðåíàëîâî¿ ñèñòåìè. Öå 
ï³äòâåðäæóºòüñÿ òàêîæ ðîçðàõóíêîì äëÿ êîæíî¿ ç 
åêñïåðèìåíòàëüíèõ ãðóï ñï³ââ³äíîøåííÿ íîðàäðå-
íàë³í/äîôàì³í (ÍÀ/ÄÀ) (òàáë. 2). 

Ó I òà II ãðóïàõ ñïîñòåð³ãàëîñÿ éîãî ñòàòèñòè÷íî 
çíà÷óùå (ð < 0,001), ïîð³âíÿíî ç êîíòðîëåì, çíèæåí-
íÿ â³äïîâ³äíî íà 63 òà 71 %, ùî òàêîæ ñâ³ä÷èòü ïðî 
çíèæåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ñèìïàòîàäðå-
íàëîâî¿ ñèñòåìè. Ïðè öüîìó çíà÷åííÿ ñï³ââ³äíîøåí-
íÿ àäðåíàë³í/íîðàäðåíàë³í â åêñïåðèìåíòàëüíèõ 
ãðóïàõ ïðàêòè÷íî äîð³âíþâàëî çíà÷åííþ êîíòðîëþ. 
Äëÿ ñï³ââ³äíîøåííÿ äîôàì³í/ÄÎÔÀ íå âèÿâëåíî 

Òàáëèöÿ 1

Âì³ñò êàòåõîëàì³í³â òà ¿õ ïîïåðåäíèêà ä³îêñèôåí³ëàëàí³íó 
â ñå÷³ îñ³á ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïîòîí³ºþ 

(ìêã/äîáó, Ìå [25 %; 75 %] àáî Ì ± s)

Ïîêàçíèê I ãðóïà (n = 39) II ãðóïà (n = 39) Êîíòðîëü (n = 35)

ÄÎÔÀ
49,4 [32,4; 64,7]

* ð < 0,001
31,5 [24,3; 50,6]

*ð = 0,051 **ð = 0,003
 28,1 ± 12,99

Äîôàì³í
233,2 [157,5; 331,6]

* ð < 0,001
169,7 [121,9; 219,6]

*ð = 0,002 ** ð < 0,001
117,0 [107,1; 182,4]

Íîð-
àäðåíàë³í

30,7 [22,5; 45,2]
*ð = 0,003

19,1 [11,3; 28,5]
*ð < 0,001 **ð < 0,001

53,8 [25,8; 65,7]

Àäðåíàë³í
3,1 [2,3; 4,4]

*ð = 0,013
2,2 [1,3; 2,8]

*ð < 0,001 **ð < 0,001
4,4 [3,0; 5,3]

Ïðèì³òêà: * – ïîð³âíÿíî ç êîíòðîëåì; ** – ïîð³âíÿíî ç I ãðóïîþ. 

6.1 (StatSoft,Inc., ÑØÀ). Ïåðâèííå ñòàòèñòè÷íå 
îïðàöþâàííÿ ê³ëüê³ñíèõ åêñïåðèìåíòàëüíèõ äàíèõ 
ïî÷èíàëè ç ïåðåâ³ðêè ïðèïóùåííÿ ïðî â³äïîâ³äí³ñòü 
ðîçïîä³ëó îòðèìàíèõ âèá³ðîê çàêîíó íîðìàëüíîãî 
ðîçïîä³ëó, çàñòîñîâóþ÷è êðèòåð³é Øàï³ðî-Â³ëêà. 
Ê³ëüê³ñí³ îçíàêè, ùî ìàëè íîðìàëüíèé ðîçïîä³ë, 
îïèñóâàëè ïàðàìåòðè÷íèìè õàðàêòåðèñòèêàìè – ñå-
ðåäí³ì çíà÷åííÿì äîñë³äæóâàíîãî ïîêàçíèêà (Ì) òà 
ñåðåäí³ì êâàäðàòè÷íèì â³äõèëåííÿì (s); ó ðàç³ â³ä-
ñóòíîñò³ íîðìàëüíîãî ðîçïîä³ëó íåïàðàìåòðè÷íèìè 
õàðàêòåðèñòèêàìè – ìåä³àíîþ âèá³ðêè (Ìå) òà ³íòåð-
êâàðòèëüíèì ðîçìàõîì [çíà÷åííÿìè 25-ãî òà 75-ãî 
ïðîöåíòèë³â]. Äëÿ ïîð³âíÿííÿ äâîõ íîðìàëüíèõ ðîç-
ïîä³ë³â çàñòîñîâóâàëè t-êðèòåð³é Ñòüþäåíòà. ßêùî 
ïðèíàéìí³ îäèí ç ðîçïîä³ë³â íå áóâ íîðìàëüíèì, òî 
äëÿ ïîð³âíÿííÿ íåçàëåæíèõ âèá³ðîê çàñòîñîâóâàëè 
ðàíãîâèé êðèòåð³é Ìàííà-Â³òí³. Çà êðèòè÷íèé ð³âåíü 
çíà÷óùîñò³ ïðè ïåðåâ³ðö³ ñòàòèñòè÷íèõ ã³ïîòåç ïðè-
éìàëè ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷èëè, ùî â îñ³á îáîõ 
åêñïåðèìåíòàëüíèõ ãðóï ð³âí³ åêñêðåö³¿ ³ç ñå÷åþ 
êàòåõîëàì³í³â òà ¿õ ïîïåðåäíèêà ÄÎÔÀ ïðàêòè÷-
íî çíàõîäèëèñÿ ó ìåæàõ ô³ç³îëîã³÷íî¿ íîðìè, àëå ó 
çàãàëüí³é ñòàòèñòè÷í³é êàðòèí³ âèçíà÷àëèñÿ ïåâí³ 
òåíäåíö³¿ çì³í, ùî äîçâîëÿþòü ñïðîãíîçóâàòè ñòàí 
ñèìïàòîàäðåíàëîâî¿ ñèñòåìè (òàáë. 1). Ó I ãðóï³ âè-
ÿâëåíî ñòàòèñòè÷íî çíà÷óùå (ð < 0,001), ïîð³âíÿíî 
ç êîíòðîëåì, ï³äâèùåííÿ âì³ñòó â ñå÷³ ïîïåðåäíèêà 

 Òàáëèöÿ 2

Ñï³ââ³äíîøåííÿ ì³æ âì³ñòîì êàòåõîëàì³í³â òà ¿õ ïîïå-
ðåäíèêà ä³îêñèôåí³ëàëàí³íó â ñå÷³ ïàö³ºíò³â ç ïåðâèííîþ 

àðòåð³àëüíîþ ã³ïîòîí³ºþ (óì. îä., Ìå [25 %; 75 %])

Ïîêàçíèê I ãðóïà (n = 39) II ãðóïà (n = 39) Êîíòðîëü (n = 35)

 Íîðàäðåíàë³í/
äîôàì³í

0,14 [0,08; 0,18]
*ð < 0,001

0,11 [0,07; 0,17]
*ð < 0,001
**ð = 0,16

0,38 [0,20; 0,59]

Àäðåíàë³í/
íîðàäðåíàë³í

0,1 [0,07; 0,14]
*ð = 0,89

0,1 [0,06; 0,18]
*ð = 0,81
**ð = 0,93

0,09 [0,05; 0,21]

Äîôàì³í/ÄÎÔÀ
5,31 [3,12; 8,05]

*ð = 0,85

5,03 [3,42; 7,13]
*ð = 0,98
**ð = 0,97

4,52 [3,11; 9,05]

Ïðèì³òêà: * – ïîð³âíÿíî ç êîíòðîëåì; ** – ïîð³âíÿíî ç I ãðóïîþ. 

êàòåõîëàì³í³â – ÄÎÔÀ íà 76 %. 
Äëÿ II ãðóïè îñ³á òàêîæ âèçíà÷à-
ëîñÿ ï³äâèùåííÿ ð³âíÿ ÄÎÔÀ, àëå 
âîíî áóëî ó äàíîìó âèïàäêó íåäî-
ñòîâ³ðíèì (ð = 0,051) ³ ñòàíîâèëî 
ëèøå 12 %. Àëå ñë³ä â³äçíà÷èòè, 
ùî â II åêñïåðèìåíòàëüí³é ãðóï³ 
âì³ñò ÄÎÔÀ, ïîð³âíÿíî ç I ãðóïîþ, 
áóâ ñòàòèñòè÷íî çíà÷óùå çìåí-
øåíèì (ð = 0,003) â ñåðåäíüîìó 
íà 36 %. 

Òàêà ñàìà äèíàì³êà ñïîñòå-
ð³ãàëàñÿ é äëÿ åêñêðåö³¿ äîôàì³-
íó – ïðîäóêòó ðåàêö³¿ äåêàðáîê-
ñèëóâàííÿ ÄÎÔÀ: çá³ëüøåííÿ, 
ïîð³âíÿíî ç êîíòðîëåì, íà 99 % 
(ð < 0,001) òà 45 % (ð = 0,002) â³ä-
ïîâ³äíî äëÿ I òà II åêñïåðèìåí-
òàëüíèõ ãðóï. Íà öüîìó òë³ ð³âåíü 
äîôàì³íó â ñå÷³ îñ³á I ãðóïè áóâ 
ñòàòèñòè÷íî çíà÷óùå (ð < 0,001) 
ï³äâèùåíèì íà 37 % ïîð³âíÿíî 
ç îñîáàìè II ãðóïè. Òàê ÿê ð³âí³ 
ÄÎÔÀ òà äîôàì³íó º ïîêàçíèêàìè 
ðåçåðâíèõ ìîæëèâîñòåé ñèìïà-
òîàäðåíàëîâî¿ ñèñòåìè, òî ìîæíà 
ïðèïóñòèòè, ùî çá³ëüøåííÿ âèâå-
äåííÿ ¿õ ³ç ñå÷åþ ïðè ïåðâèíí³é 
àðòåð³àëüí³é ã³ïîòîí³¿ ìîæå áóòè 
ïîâ’ÿçàíî ç³ çíèæåííÿì ñèíòåçó 
íîðàäðåíàë³íó òà àäðåíàë³íó. 

Ðåçóëüòàòè ñâ³ä÷èëè, ùî 
â åêñïåðèìåíòàëüíèõ ãðóïàõ 
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ñòàòèñòè÷íî çíà÷óùèõ â³äì³ííîñòåé ïîð³âíÿíî ç 
êîíòðîëåì, àëå ìîæíà ïðîñòåæèòè íåçíà÷íó òåíäåí-
ö³þ äî éîãî çá³ëüøåííÿ â îáîõ åêñïåðèìåíòàëüíèõ 
ãðóïàõ, ùî ìîæå ñâ³ä÷èòè ïðî äåÿêå çíèæåííÿ îá-
ì³íó ÄÎÔÀ äëÿ ñòèìóëÿö³¿ á³îñèíòåçó êàòåõîëàì³í³â. 

Ï³äòâåðäæåííÿì ùîäî âèñóíóòîãî ïðèïóùåí-
íÿ ùîäî çíèæåííÿ àêòèâíîñò³ ñèìïàòîàäðåíàëîâî¿ 
ñèñòåìè â îáñòåæåíèõ îñ³á ç ïåðâèííîþ àðòåð³àëü-
íîþ ã³ïîòîí³ºþ º ðåçóëüòàòè âì³ñòó â ñå÷³ ê³íöåâèõ 
ïðîäóêò³â ³íàêòèâàö³¿ àäðåíàë³íó, íîðàäðåíàë³íó òà 
äîôàì³íó – âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñ-
ëîò (òàáë. 3). 

Ñïîñòåð³ãàëîñÿ ñòàòèñòè÷íî çíà÷óùå (ð < 0,001), 
ïîð³âíÿíî ç êîíòðîëåì, çìåíøåííÿ âì³ñòó âàí³ëìèã-
äàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñëîò: ó I ãðóï³ â ñåðåä-
íüîìó íà 42 òà 49 %, à ó II ãðóï³ – íà 76 òà 40 %. Ñë³ä 
â³äçíà÷èòè, ùî â îñ³á II åêñïåðèìåíòàëüíî¿ ãðóïè ð³-
âåíü âàí³ëìèãäàëüíî¿ êèñëîòè çàëèøàâñÿ äîñòîâ³ðíî 
çíèæåíèì (ð < 0,001) íà 58 %, ïîð³âíÿíî ç ïîêàçíè-
êàìè I ãðóïè, òîä³ ÿê ð³âåíü ãîìîâàí³ë³íîâî¿ êèñëîòè 
ïðè öüîìó, íàâïàêè, áóâ íåçíà÷íî (ëèøå íà 18 %), 
àëå äîñòîâ³ðíî çíà÷óùå (ð = 0,029), ï³äâèùåíèì. 

Òàê ÿê ïîïåðåäí³ìè ëàáîðàòîðíèìè äîñë³äæåí-
íÿìè âèÿâëåíî â³äñóòí³ñòü ïîðóøåíü ç áîêó ôóíê-
ö³îíàëüíîãî ñòàíó íèðîê â îñ³á åêñïåðèìåíòàëüíèõ 
ãðóï, òî ðåçóëüòàòè ùîäî çíèæåííÿ åêñêðåö³¿ âàí³ë-
ìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñëîò â³äîáðàæóþòü 
çíèæåííÿ ñåêðåö³¿ êàòåõîëàì³í³â òà, ÿê íàñë³äîê, 
íèçüêèé ð³âåíü àêòèâíîñò³ ñèìïàòîàäðåíàëîâî¿ ñèñ-
òåìè ïðè àðòåð³àëüí³é ã³ïîòîí³¿. 

Óðàõîâóþ÷è òîé ôàêò, ùî âèÿâëåí³ çì³íè ç âåëè-
êîþ äîëåþ éìîâ³ðíîñò³ â³äáóâàþòüñÿ íå ò³ëüêè íà 
ïåðèôåð³¿, àëå é â ÖÍÑ, ìîæíà ãîâîðèòè ïðî çíè-
æåííÿ òîíóñó ñèìïàòîàäðåíàëîâî¿ ñèñòåìè â îñ³á 
îáîõ åêñïåðèìåíòàëüíèõ ãðóï. Ó ñèëó ñâîº¿ âàæëèâî¿ 
ðîë³ ó ñèñòåì³ íåéðîãóìîðàëüíî¿ ðåãóëÿö³¿ ôóíêö³é 
îðãàí³çìó êàòåõîëàì³íè ïðèâåðòàþòü çíà÷íó óâàãó 
äîñë³äíèê³â ÿê ïîêàçíèêè ìîæëèâîñò³ ïðîãíîçóâàí-
íÿ íå ò³ëüêè âèíèêíåííÿ çàõâîðþâàííÿ, àëå é åôåê-
òèâíîñò³ éîãî ë³êóâàííÿ. Ââàæàºòüñÿ, ùî çà äîïîìî-
ãîþ ôàðìàêîëîã³÷íî¿ êîðåêö³¿ âì³ñòó êàòåõîëàì³í³â 
ìîæíà äîìîãòèñÿ ïîë³ïøåííÿ åôåêòó òðàäèö³éíîãî 
ë³êóâàííÿ [2]. 

Âèñíîâêè. 
1. Ó îñ³á ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïîòîí³ºþ 

â³äáóâàºòüñÿ äåÿêå çíèæåííÿ àêòèâíîñò³ ãîðìîíàëü-
íîãî òà ìåä³àòîðíîãî ëàíöþã³â ñèìïàòîàäðåíàëîâî¿ 
ñèñòåìè, ùî ï³äòâåðäæóºòüñÿ ï³äâèùåíîþ åêñêðå-
ö³ºþ ³ç ñå÷åþ ä³îêñèôåí³ëàëàí³íó, äîôàì³íó íà òë³ 
çíèæåííÿ íîðàäðåíàë³íó, àäðåíàë³íó òà ê³íöåâèõ 
ïðîäóêò³â ¿õ ³íàêòèâàö³¿ – âàí³ëìèãäàëüíî¿ òà ãîìîâà-
í³ë³íîâî¿ êèñëîò. 

2. Òàê³ çì³íè ñâ³ä÷àòü ïðî çíèæåííÿ ìåõàí³çì³â 
àäàïòàö³¿ òà ðåçèñòåíòíîñò³ îðãàí³çìó çà óìîâ ðîç-
âèòêó ïîðóøåíü ç áîêó ñåðöåâî-ñóäèííî¿ ñèñòåìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íàäàë³ 
ïëàíóºòüñÿ âèâ÷åííÿ ìåõàí³çì³â ôîðìóâàííÿ ïåð-
âèííî¿ àðòåð³àëüíî¿ ã³ïîòîí³¿ ïîâ’ÿçàíèõ ç àêòèâí³ñ-
òþ ñåðîòîí³íîâîãî òà ê³íóðåí³íîâîãî øëÿõ³â îáì³íó 
òðèïòîôàíó. 

Òàáëèöÿ 3

Âì³ñò âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ 
êèñëîò â ñå÷³ îñ³á ç ïåðâèííîþ 

àðòåð³àëüíîþ ã³ïîòîí³ºþ (ìã/äîáó, 
Ìå [25 %; 75 %] àáî Ì ± s)

Ïîêàçíèê
I ãðóïà 
(n = 39)

II ãðóïà 
(n = 39)

Êîíòðîëü 
(n = 35)

Âàí³ë-
ìèãäàëüíà
êèñëîòà

2,6 [2,1; 3,3]
*ð < 0,001

 1,1 [0,8; 1,9]
*ð < 0,001
**ð < 0,001

4,5 [2,7; 5,8]

Ãîìî-
âàí³ë³íîâà 
êèñëîòà

3,9 [2,7; 4,7]
*ð < 0,001

4,6 [3,1; 6,0]
*ð < 0,001
**ð = 0,029

7,7 ± 2,33

Ïðèì³òêà: * – ïîð³âíÿíî ç êîíòðîëåì; ** – ïîð³âíÿíî ç I ãðóïîþ. 
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Ðåçþìå. Ï³äòðèìêà àðòåð³àëüíîãî òèñêó íà îïòèìàëüíîìó ð³âí³ çàáåçïå÷óºòüñÿ çàâäÿêè ñêëàäíèì ìå-

õàí³çìàì íåðâîâî¿ òà ãîðìîíàëüíî¿ ðåãóëÿö³¿, çîêðåìà ç áîêó ñèìïàòîàäðåíàëîâî¿ ñèñòåìè. Ïðîâåäåíî 
àíàë³ç ñòàíó ñèìïàòîàäðåíàëîâî¿ ñèñòåìè îðãàí³çìó â îñ³á ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïîòîí³ºþ øëÿõîì 
âèçíà÷åííÿ â ñå÷³ âì³ñòó êàòåõîëàì³í³â òà ïðîäóêò³â ¿õ ³íàêòèâàö³¿ – âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñ-
ëîò. Âñòàíîâëåíî, ùî â îñ³á ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïîòîí³ºþ â³äáóâàºòüñÿ äåÿêå çíèæåííÿ àêòèâíîñò³ 
ãîðìîíàëüíîãî òà ìåä³àòîðíîãî ëàíöþã³â ñèìïàòîàäðåíàëîâî¿ ñèñòåìè, ùî ï³äòâåðäæóºòüñÿ ï³äâèùåíîþ 
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åêñêðåö³ºþ ³ç ñå÷åþ ä³îêñèôåí³ëàëàí³íó, äîôàì³íó íà òë³ çíèæåííÿ íîðàäðåíàë³íó, àäðåíàë³íó òà ê³íöåâèõ 
ïðîäóêò³â ¿õ ³íàêòèâàö³¿ – âàí³ëìèãäàëüíî¿ òà ãîìîâàí³ë³íîâî¿ êèñëîò. Òàê³ çì³íè ñâ³ä÷àòü ïðî çíèæåííÿ ìåõà-
í³çì³â àäàïòàö³¿ òà ðåçèñòåíòíîñò³ îðãàí³çìó çà óìîâ ðîçâèòêó ïîðóøåíü ç áîêó ñåðöåâî-ñóäèííî¿ ñèñòåìè. 

Êëþ÷îâ³ ñëîâà: àðòåð³àëüíà ã³ïîòîí³ÿ, ãóìîðàëüíà ðåãóëÿö³ÿ àðòåð³àëüíîãî òèñêó, ñèìïàòîàäðåíàëîâà 
ñèñòåìà. 
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Ðåçþìå. Ïîääåðæàíèå àðòåðèàëüíîãî äàâëåíèÿ íà îïòèìàëüíîì óðîâíå îáåñïå÷èâàåòñÿ áëàãîäàðÿ 

ñëîæíûì ìåõàíèçìàì íåðâíîé è ãîðìîíàëüíîé ðåãóëÿöèè, â ÷àñòíîñòè ñî ñòîðîíû ñèìïàòîàäðåíàëîâîé 
ñèñòåìû. Ïðîâåäåí àíàëèç ñîñòîÿíèÿ ñèìïàòîàäðåíàëîâîé ñèñòåìû îðãàíèçìà ó ëèö ñ ïåðâè÷íîé àðòå-
ðèàëüíîé ãèïîòîíèåé ïóòåì îïðåäåëåíèÿ â ìî÷å ñîäåðæàíèÿ êàòåõîëàìèíîâ è ïðîäóêòîâ èõ èíàêòèâàöèè – 
âàíèëèëìèíäàëüíîé êèñëîòû è ãîìîâàíèëèíîâîé êèñëîò. Óñòàíîâëåíî, ÷òî ó ëèö ñ ïåðâè÷íîé àðòåðèàëüíîé 
ãèïîòîíèåé ïðîèñõîäèò íåêîòîðîå ñíèæåíèå àêòèâíîñòè ãîðìîíàëüíîãî è ìåäèàòîðíîãî çâåíüåâ ñèìïà-
òîàäðåíàëîâîé ñèñòåìû, ÷òî ïîäòâåðæäàåòñÿ ïîâûøåííîé ýêñêðåöèè ñ ìî÷îé äèîêñèôåíèëàëàíèíà, äî-
ôàìèíà íà ôîíå ñíèæåíèÿ íîðàäðåíàëèíà, àäðåíàëèíà è êîíå÷íûõ ïðîäóêòîâ èõ èíàêòèâàöèè – âàíèëìèã-
äàëüíîè è ãîìîâàíèëèíîâîè êèñëîò. Òàêèå èçìåíåíèÿ ñâèäåòåëüñòâóþò î ñíèæåíèè ìåõàíèçìîâ àäàïòàöèè 
è ðåçèñòåíòíîñòè îðãàíèçìà â óñëîâèÿõ ðàçâèòèÿ íàðóøåíèé ñî ñòîðîíû ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû. 

Êëþ÷åâûå ñëîâà: àðòåðèàëüíàÿ ãèïîòîíèÿ, ãóìîðàëüíàÿ ðåãóëÿöèÿ àðòåðèàëüíîãî äàâëåíèÿ, ñèìïàòî-
àäðåíàëîâàÿ ñèñòåìà. 
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Assessment of the Condition of Sympathoadrenal System of the Organism At Primary Arterial Hypotonia
Marakushin D. I., Isaeva I. M. 
Abstract. Introduction. It is proved that maintenance of optimal blood pressure level is ensured through a com-

plex mechanism of nervous and hormonal regulation, including sympathoadrenal system. One of adequate meth-
ods for assessing the tone and reactivity of the sympathoadrenal system is to evaluate the excretion of urine daily 
catecholamines and DOPA and end products of their inactivation – vanillylmandelic acid and homovanillic acid. 

The aim of research. To examine the state of sympathoadrenal systems in patients with primary arterial hypo-
tension by determining urinary catecholamine content and products of their inactivation. 

Methods. The research involved 128 young people, including 50 persons with normal blood pressure level. The 
first examined group included 39 persons whose level of MAP defined as 80-75 mm. The second group included 39 
persons with MAP level – 74,9-70 mm. The contents of catecholamines and their precursor DOPA was performed 
by column chromatography. To determine the quantitative content of catecholamines the fluorescence spectros-
copy method was used. Determination of urinary content of end products and inactivation of catecholamines – the 
vanillylmandelic acid and homovanillic acids was performed by thin layer chromatography on silica gel with pre-
liminary extraction with ethyl acetate. Quantitative content vanillylmandelic acid and homovanillic acids performed 
colorimetrically at 615 nm. Statistical analysis was performed using the computer application package for statistical 
data processing Statistica 6.1 (StatSoft, Inc., USA). 

Results of research. The results indicate that in the persons with primary arterial hypotension some inactivation 
of hormonal mediator and chains sympathoadrenal system occurs. This is also confirmed by calculations for each 
of the experimental groups ratio norepinephrine / dopamine (NA / DA). In groups I and II the statistically significant 
(p < 0.001) reduction of the ratio was observed compared with the control, respectively 63 and 71 %, which also 
indicates a decrease in functional activity of the sympathoadrenal system. The value of the ratio of epinephrine / 
norepinephrine in the experimental groups is almost equal to the value of control. For value dopamine / dopa no 
statistically significant difference compared to control was defined, but its slight tendency to increase in both ex-
perimental groups can be defined, which may indicate a slight decrease in the exchange of dopa to stimulate the 
biosynthesis of catecholamines. 

The preliminary laboratory tests revealed no violations of the kidney function in persons of experimental groups, 
the results of reduce excretion of – vanillylmandelic acid and homovanillic acids reflect reduced secretion of cat-
echolamines and, consequently, low activity of sympathoadrenal system in persons with arterial hypotension. 

Conclusion. It has been established that in persons with primary arterial hypotension is a slight decrease in 
activity of hormonal and mediator chains of sympathoadrenal system, as evidenced by increased urinary excretion 
of dihydroxyphenylalanine, dopamine against decrease of norepinephrine, epinephrine and end products of their 
inactivation – vanillylmandelic acid and homovanillic acid. 

These changes indicate a decrease in the mechanisms of adaptation and resistance of the organism under con-
ditions of disorders of the cardiovascular system. 

Keywords: hypotension, humoral regulation of blood pressure, sympathoadrenal system. 
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