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Îäåñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Îäåñà)

Äîñë³äæåííÿ âèêîíàíå â³äïîâ³äíî äî ïðîãðàìè 
ÍÄÐ êàôåäðè ã³ã³ºíè òà ìåäè÷íî¿ åêîëîã³¿ ÎÍÌåäÓ 
«Êîìïëåêñíà ã³ã³ºí³÷íà îö³íêà ôàêòîð³â ðèçèêó äëÿ 
çäîðîâ’ÿ íàñåëåííÿ ó ñó÷àñíèõ ñîö³àëüíî-åêîëîã³÷-
íèõ óìîâàõ (íà ïðèêëàä³ Îäåñüêî¿ îáëàñò³)» (¹ äåðæ. 
ðåºñòðàö³¿ 0106U010824) òà «Ðåã³îíàëüíèé ñîö³àëü-
íî-ã³ã³ºí³÷íèé ìîí³òîðèíã ñòàíó äîâê³ëëÿ òà çäîðîâ’ÿ 
íàñåëåííÿ Ï³âí³÷íî-Çàõ³äíîãî Ïðè÷îðíîìîð’ÿ» 
(¹ äåðæ. ðåºñòðàö³¿ 0106U010168). 

Âñòóï. Í³òðàòè ³ í³òðèòè åíäîãåííîãî ïîõîäæåí-
íÿ º áåçïîñåðåäí³ìè ïðîäóêòàìè ìåòàáîë³çìó îêñè-
äó àçîòó – íàéâàæëèâ³øîãî ðåãóëÿòîðà áàãàòüîõ ô³-
ç³îëîã³÷íèõ ôóíêö³é îðãàí³çìó ëþäèíè ³ òâàðèí. Ïðè 
öüîìó í³òðàòè ³ í³òðèòè º íå ò³ëüêè ê³íöåâèìè ïðî-
äóêòàìè ìåòàáîë³çìó îêñèäó àçîòó (NO) â îðãàí³çì³, 
àëå é ìîæóòü ïîâòîðíî âêëþ÷àòèñÿ äî öèêëó îêñèäó 
àçîòó, âèêîíóþ÷è òèì ñàìèì ôóíêö³þ äåïî ³ òðàí-
ñïîðòó îêñèäó àçîòó [2,8,9]. Òàêèì ÷èíîì, ³ñíóþòü 
ï³äñòàâè ðîçãëÿäàòè åêçîãåíí³ í³òðàòè ó ÿêîñò³ ïðå-
êóðñîð³â NO [8,9]. 

Â³ò÷èçíÿíèìè ôàõ³âöÿìè â åêñïåðèìåíòàëüíèõ 
óìîâàõ äîâåäåíî, ùî ó ñóáòîêñè÷í³é äîç³ í³òðàòè 
âèêëèêàþòü äåñòðóêö³þ á³îëîã³÷íèõ ìåìáðàí ãåïà-
òîöèò³â ³ åðèòðîöèò³â, ùî ñóïðîâîäæóºòüñÿ âèõîäîì 
âíóòð³øíüîêë³òèííèõ ôåðìåíò³â â ñèðîâàòêó êðîâ³. 
Ó ðÿä³ äîñë³äæåíü âñòàíîâëåíî, ùî â ñóáòîêñè÷í³é 
äîç³ í³òðàòè ïðèãí³÷óþòü á³ëîêñèíòåçóþ÷ó, äåç³íòîê-
ñèêàö³éíó òà àíòèîêñèäàíòíó ôóíêö³¿ ïå÷³íêè, çíèæó-
þòü ³ìóííó ðåçèñòåíòí³ñòü îðãàí³çìó ³ íàïðóæåí³ñòü 
ïîñòâàêöèíàëüíîãî ³ìóí³òåòó [4-6]. 

Çà äàíèìè Áàäü¿íà Þ. ². (2009) íàäõîäæåííÿ â 
îðãàí³çì åêçîãåííèõ í³òðèò³â è í³òðàò³â ñóïðîâîäæó-
ºòüñÿ âêëþ÷åííÿì àäàïòèâíèõ ðåàêö³é, íàïðàâëåíèõ 
íà ðåãóëÿö³þ ¿õ ê³ëüêîñò³ â ïëàçì³ êðîâ³ – îêèñëåííÿ 
³ îñîáëèâî ð³çêîãî ï³äñèëåííÿ ¿õ íèðêîâîãî êë³ðåíñó. 
²íòåíñèâí³ñòü íèðêîâî¿ åêñêðåö³¿ åêçîãåííèõ í³òðàò³â 
³ í³òðèò³â â çíà÷í³é ñòóïåí³ çàëåæèòü â³ä ïîêàçíèê³â 
ôóíêö³îíàëüíîãî ñòàíó íèðîê: øâèäêîñò³ êëóáî÷êî-
âî¿ ô³ëüòðàö³¿ ³ çâîðîòíîãî âñìîêòóâàííÿ ââåäåíèõ 
ðå÷îâèí ó êàíàëüöåâîìó â³ää³ë³ íåôðîíó. Åêçîãåíí³ 
í³òðàòè è í³òðèòè äîçîçàëåæíî âïëèâàþòü íà ä³ÿëü-
í³ñòü íèðîê, ÿê íà ñóäèííî-êëóáî÷êîâîìó, òàê ³ íà 
êàíàëüöåâîìó ð³âíÿõ, òà ñóïðîâîäæóºòüñÿ ïðîòå¿íó-
ð³ºþ [3]. 

Äî îñòàííüîãî ÷àñó çâ’ÿçîê õðîí³÷íîãî âïëèâó 
ñóáòîêñè÷íèõ äîõ åêçîãåííèõ í³òðàò³â íà ôóíêö³þ 
åíäîòåë³þ íå äîñë³äæóâàâñÿ. Ó òî é æ ñàìèé ÷àñ 
åíäîòåë³àëüíà äèñôóíêö³ÿ ðîçãëÿäàºòüñÿ ÿê îäèí ç 

÷³ëüíèõ ìåõàí³çì³â ðîçâèòêó ãåìîäèíàì³÷íèõ ïîðó-
øåíü, àòåðîãåíåçó òà ðÿäà ³íøèõ ïàòîëîã³÷íèõ ïðî-
öåñ³â [1,10]. Â îêðåìèõ ðîáîòàõ îáãîâîðþºòüñÿ ðîëü 
ïðåêóðñîð³â NO ó ðîçâèòêó äèçðåãóëÿö³éíî¿ ïàòîëî-
ã³¿ [7,11]. 

Ìåòîþ äîñë³äæåííÿ áóëà îö³íêà âïëèâó ñóáòîê-
ñè÷íèõ äîç åêçîãåííèõ í³òðàò³â íà îðãàí³çì. 

Äëÿ äîñÿãíåííÿ ïîñòàâëåíî¿ ìåòè áóëè âèçíà÷åí³ 
íàñòóïí³ çàâäàííÿ: 

1. Îö³íèòè ôóíêö³îíàëüí³ ðåçåðâè îðãàí³çìó 
îñ³á, ùî ïðîæèâàþòü â óìîâàõ õðîí³÷íîãî âïëèâó 
ñóáòîêñè÷íèõ äîç íåîðãàí³÷íèõ í³òðàò³â

2. Âèçíà÷èòè îñîáëèâîñò³ ðåãóëÿö³¿ ñóäèííîãî 
òîíóñó â îñ³á, ùî çàçíàþòü õðîí³÷íîãî âïëèâó ñóá-
òîêñè÷íèõ äîç í³òðàò³â

3. Äîñë³äèòè ôóíêö³þ åíäîòåë³þ ïðè õðîí³÷íîìó 
âïëèâ³ ñóáòîêñè÷íèõ äîç í³òðàò³â

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
áóëî âèêîíàíî ïðîòÿãîì 2009-2012 ðð. . Îáñòåæåíî 
90 îñ³á, ç íèõ 30 – çàéíÿòèõ ó ñ³ëüñüêîìó ãîñïîäàð-
ñòâ³ ³ ïðàöþþ÷èõ ç àçîòíèìè äîáðèâàìè (² ãðóïà) òà 
30 îñ³á (²² ãðóïà), ÿê³ ïðîæèâàþòü â åêîëîã³÷íî íå-
ñïðèÿòëèâèõ óìîâàõ, ùî õàðàêòåðèçóþòüñÿ âèñî-
êèì âì³ñòîì ó ïèòí³é âîä³ í³òðàò³â ( >50,0 ìã/äì3). Â 
ÿêîñò³ êîíòðîëþ (²²² ãðóïà) îáñòåæåíî 30 ïðàêòè÷íî 
çäîðîâèõ îñ³á ç ÷èñëà ñòóäåíò³â ÎÍÌåäÓ. Ñåðåäí³é 
â³ê îáñòåæåíèõ ñêëàâ ó ² ãðóï³ – 37,4 ± 2,2 ðîê³â, ó ²² 
ãðóï³ – 29,9 ± 3,4 ðîê³â, â êîíòðîëüí³é ãðóï³ – 30,6 ± 
2,5 ðîê³â (p >0,05). 

Âñ³ îáñòåæåí³ ï³äëÿãàëè çàãàëüíîìó ô³çèêàëü-
íîìó îáñòåæåííþ. Äîäàòêîâî ó ïëàçì³ êðîâ³ îá-
ñòåæåíèõ âèçíà÷àëè ð³âåíü åíäîòåë³íó-² ³ öÃÌÔ çà 
äîïîìîãîþ îðèã³íàëüíèõ òåñò-ñèñòåì äëÿ ³ìóíî-
ôåðìåíòíîãî àíàë³çó (²MMUNOTECH, Ôðàíö³ÿ). Äëÿ 
âèâ÷åííÿ åíäîòåë³àëüíî¿ ôóíêö³¿ âèêîðèñòîâóâàëè 
åõîëîêàö³þ âèñîêîãî äîçâîëó ³ äîïëåðîãðàô³þ ïëå-
÷îâî¿ àðòåð³¿ äî ³ ï³ñëÿ òèì÷àñîâî¿ îêëþç³¿ àðòåð³¿ 
ìàíæåòîþ òîíîìåòðà ³ ñóáë³íãâàëüíîãî ïðèéîìó 2 
òàáëåòîê í³òðîãë³öåðèíó. Ëîêàö³ÿ ÏÀ àñîö³þâàëàñÿ 
ç â³çóàë³çàö³ºþ ¿¿ âíóòð³øíüîãî ä³àìåòðà ³ çä³éñíþ-
âàëàñÿ â ñåðåäí³é òðåòèí³ ïëå÷à. Çàïèñ åõîãðàì ó 
Â-ðåæèì³ åõîëîêàö³¿ òà ñïåêòðó ïîòîê³â êðîâ³ çà äî-
ïîìîãîþ ³ìïóëüñíî-õâèëÿñòî¿ äîïëåðîãðàô³¿ âèêî-
íóâàëè ïðîòÿãîì ïåðøèõ 15 ñåê ï³ñëÿ äåêîìïðåñ³¿ 
ìàíæåòè ìàíîìåòðà (ðåàêòèâíà ã³ïåðåì³ÿ) ³ ÷åðåç 
5-7 õâ ï³ñëÿ ñóáë³íãâàëüíîãî ïðèéîìó í³òðîãë³öå-
ðèíó. Âñ³ âèì³ðþâàííÿ åíäîòåë³àëüíî¿ ðåëàêñàö³¿ 
ïðîâîäèëèñÿ ç 8 äî 10 ãîäèíè ðàíêó â ñòàíäàðòíèõ 
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óìîâàõ ç âèêîðèñòàííÿì àïàðàòó «Sonoline Versa 
Plus», (Siemens, Í³ìå÷÷èíà). 

Ñòàòèñòè÷íà îáðîáêà ïðîâîäèëàñÿ ìåòîäàìè 
äèñïåðñ³éíîãî òà êîðåëÿö³éíîãî àíàë³çó. Íà âñ³õ 
åòàïàõ ïðîâåäåííÿ ñòàòèñòè÷íîãî àíàë³çó äëÿ ï³äãî-
òîâêè ïåðâèííèõ òàáëèöü ñïðÿæåíîñò³ òà ãðóïóâàííÿ 
îçíàê âèêîðèñòîâóâàëèñÿ ñòàíäàðòí³ ôóíêö³¿ ïàêå-
òó MS Excell 2010 (M³crosoft ²nc., ÑØÀ). Âèçíà÷åííÿ 
êðèòåð³àëüíèõ çíà÷åíü ³ îñíîâí³ îá÷èñëåííÿ ïðîâî-
äèëèñÿ çà äîïîìîãîþ ñòàòèñòè÷íèõ ïàêåò³â ïðîãðà-
ìè Stat³st³ca 8. 551 (StatSoft ²nc., ÑØÀ). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðè äîñë³äæåíí³ ñòàíó çäîðîâ’ÿ ÿê îñ³á, ùî ìàþòü 
ïðîôåñ³éíèé êîíòàêò ç í³òðàòàìè òà / àáî í³òðàòàìè, 
òàê ³ ïðîæèâàþòü â åêîëîã³÷íî íåñïðèÿòëèâèõ óìîâàõ 
âñòàíîâëåí³ äåÿê³ çàãàëüí³ çàêîíîì³ðíîñò³. Îçíàêè 
õðîí³÷íî¿ ³íòîêñèêàö³¿ í³òðàòàìè áóëè â³äñóòí³ ó âñ³õ 
îáñòåæåíèõ, ïðîòå ïðè çàãàëüíîìó ô³çèêàëüíîìó 
îáñòåæåíí³ áóëè âèçíà÷åí³ ïåâí³ â³äì³ííîñò³ çà ïî-
êàçíèêàìè îô³ñíîãî ÀÒ. 

Çîêðåìà, ó îñ³á çàçíàþòü âïëèâó í³òðàò³â ó ñóá-
òîêñè÷íèõ äîçàõ ïðè ¿õ íàäõîäæåíí³ ç ïèòíîþ âîäîþ 
â³äçíà÷àëèñÿ á³ëüø âèñîê³ çíà÷åííÿ ÀÒñ³ñò. (145,2 ± 
3,6 ìì ðò. ñò. ) àí³æ ïðè âèðîáíè÷îìó êîíòàêò³ ç íåîð-
ãàí³÷íèìè ïðåêóðñîðàìè NO (137,7 ± 3,2 ìì ðò ñò. ). 
Ïðè öüîìó â³äì³ííîñò³ ç êîíòðîëüíèìè çíà÷åííÿìè 
(129,0 ± 2,8 ìì ðò ñò. ) Áóëè ñòàòèñòè÷íî äîñòîâ³ðíè-
ìè (p <0,05)

Çíà÷íèé ³íòåðåñ ïðåäñòàâëÿþòü ðåçóëüòàòè 
êë³í³êî-ëàáîðàòîðíèõ äîñë³äæåíü âì³ñòó âàçîàê-
òèâíèõ ðå÷îâèí â êðîâ³ îñ³á ç ð³çíèì åêñïîçèö³¿ äî 
íåîðãàí³÷íèõ ïðåêóðñîð³â NO ³ ð³çíèì ð³âíåì â³äïî-
â³ä³ íà ôàðìàêîëîã³÷íó àáî ìåõàí³÷íó ñòèìóëÿö³þ 
âàçîäèëàòàö³¿. 

ßê âèäíî ç ðèñ., ó îáñòåæåíèõ I, II ³ ²²² ãðóïè ð³-
âåíü åíäîòåë³íó-I áóâ äåùî á³ëüøå í³æ ó êîíòðîëüí³é 
ãðóï³. Ïðè îö³íö³ çì³ñòó öÃÌÔ ³ öèòðóë³íó âñòàíîâ-
ëåíî, ùî ó îñ³á, ùî ï³äëÿãàþòü òðèâàëîìó âïëèâó 
ïðåêóðñîð³â NO çì³ñò öèõ ÷èííèê³â áóâ íèæ÷å í³æ ó 
êîíòðîë³. Îïèñàí³ â³äì³ííîñò³ áóëè ñòàòèñòè÷íî äî-
ñòîâ³ðíèìè (p <0,05). 

Ñë³ä çàçíà÷èòè, ùî â íîðì³ îêñèä àçîòó óòâîðþ-
ºòüñÿ â ðåçóëüòàò³ îêèñëåííÿ àì³íîêèñëîòè àðã³í³-
íó ç îäíî÷àñíèì ñèíòåçîì öèòðóë³íó ï³ä âïëèâîì 
ôåðìåíòó NO-ñèíòàçè. Òàêèì ÷èíîì, çíèæåííÿ êîí-
öåíòðàö³¿ öèòðóë³íó º ïðîãíîñòè÷íî íåñïðèÿòëèâîþ 
îçíàêîþ. Çîêðåìà, â³í ìîæå âåñòè äî çíèæåííÿ ñèí-
òåçó îêñèäó àçîòà, à â³äòîä³ – é äî îñëàáëåííÿ ³ ñïî-
òâîðåííÿ ä³ëÿòóþ÷î¿ ðåàêö³¿ åíäîòåë³þ íà çâè÷àéí³ 
ñòèìóëè. Ïîðÿä ³ç çíèæåííÿì àêòèâíîñò³ í³òðåðã³÷-
íèõ ìåõàí³çì³â ðåãóëÿö³¿ ñóäèííîãî òîíóñà ìîæëèâå, 
ïîðóøåííÿ óòâîðåííÿ àáî áëîêàäà ä³¿ ñèñòåìè áðà-
äèê³í³íó, ùî âåäå äî ãåìîäèíàì³÷íîãî ïåðåâàíòà-
æåííÿ àðòåð³àëüíîãî ðóñëà. 

Ï³äòâåðäæåííÿì öüîãî ïðèïóùåííÿ º ðåçóëüòà-
òè îö³íêè åíäîòåë³àëüíî¿ ôóíêö³¿ (òàáë.). ßê âèäíî ç 
ïðåäñòàâëåíèõ äàíèõ, ðîëü íåîðãàí³÷íèõ ïðåêóðñî-
ð³â ìîíîîêñèäó àçîòó â åò³îïàòîãåíåç³ åíäîòåë³àëü-
íî¿ äèñôóíêö³¿ îñ³á, ùî ìàþòü ïðîôåñ³éíèé êîíòàêò 
ç äàíèìè ñïîëóêàìè, íå âè÷åðïóºòüñÿ âèêëþ÷íî ä³-
çðåãóëÿòîðíèìè çì³íàìè íà ð³âí³ ïîðóøåííÿ ñèíòå-
çó NO, à îõîïëþþòü á³ëüø øèðîêå êîëî ïàòîô³ç³îëî-
ã³÷íèõ ðåàêö³é. 

Â ö³ëîìó ïðè äîñë³äæåíí³ ñòàíó åíäîòåë³àëüíî¿ 
ôóíêö³¿ ó á³ëüøîñò³ îáñòåæåíèõ êîíòðîëüíî¿ ãðóïè 
âèÿâëåíî íîðìàëüíó âàçîä³ëÿòàö³éíó ðåàêö³þ íà 
êîìïðåñ³éíó ïðîáó. Îäíàê ñåðåä îáñòåæåíèõ I ³ II 
ãðóï ñåðåäí³é ïðèð³ñò ä³àìåòðà ïëå÷îâî¿ àðòåð³¿ 
ñêëàâ â³äïîâ³äíî 6,6 ± 0,3 % ³ 6,8 ± 0,3 %, òîáòî áóâ â 
1,8 ðàç³â ìåíø âèðàæåíèì í³æ ó êîíòðîë³. 

Îäíî÷àñíî ðåàêö³¿ ñóäèííîãî àïàðàòà íà ââå-
äåííÿ í³òðîãë³öåðèíó ó îñ³á, ùî ìàëè ïîñò³éíèé 
ïðîôåñ³éíèé êîíòàêò ç í³òðîñïîëóêàìè íå çì³íèëè-
ñÿ, ³ ïðàêòè÷íî íå â³äð³çíÿëèñÿ â³ä ãðóïè êîíòðîëþ 
(òàáë.). 

Ðèñ. Ãóìîðàëüíà ðåãóëÿö³ÿ åíäîòåë³àëüíî¿ ôóíêö³¿ ó 

îáñòåæåíèõ. 

Òàáëèöÿ 

Ñòàí åíäîòåë³àëüíî¿ ôóíêö³¿ ó îáñòåæåíèõ

Ïîêàçíèê ² ãðóïà ²² ãðóïà ²²² ãðóïà

Ä³àìåòð ïëå÷åâî¿ àðòåð³¿ 
ó ñïîêî¿, ìì

4,10,1 4,20,2 3,90,2

Ïðèðîñò ä³àìåòðà 
ïëå÷îâî¿ àðòåð³¿ ó ôàçó 
ðåàêòèâíî¿ ã³ïåðåì³¿, %

6,80,3* 6,60,3* 11,20,2

Ïðèðîñò ä³àìåòðà ïëå-
÷åâî¿ àðòåð³¿ ï³ñëÿ ïðè-
éîìó í³òðîãë³öåðèíà, %

20,90,4 20,10,2 20,30,3

Ïðèì³òêà: * – â³äì³ííîñò³ ç êîíòðîëåì º ñòàòèñòè÷íî äîñòîâ³ðíèìè 

(p<0,05). 

Òàêèì ÷èíîì, ïðè õðîí³÷íîìó âïëèâ³ ñóáòîêñè÷-
íèõ äîç íåîðãàí³÷íèõ í³òðàò³â âèíèêàþòü ïîì³ðí³ ìå-
òàáîë³÷í³ òà ôóíêö³îíàëüí³ çñóâè äèçðåãóëÿòîðíîãî 
õàðàêòåðó, ÿê³ ó ïåðñïåêòèâ³ ìîæóòü áóòè çàñòîñî-
âàí³ äëÿ ïîòðåá äîíîçîëîã³÷íî¿ ä³àãíîñòèêè. Íàñüî-
ãîäí³ ðîçð³çíÿþòüñÿ äâà îñíîâíèõ ìåòîäîëîã³÷íèõ 
ï³äõîäè äî íîçîëîã³÷íî¿ ã³ã³ºí³÷íî¿ ä³àãíîñòèêè ³íäè-
êàö³ÿ â îðãàí³çì³ åò³îëîã³÷íî-çíà÷óùèõ (ïðè÷èííî-
ç÷åïëåíèõ) îçíàê ïåðåäáà÷óâàíîãî ïàòîëîã³÷íîãî 
ñë³äó (ñïåöèô³÷í³ ìàðêåðè ïàòîëîã³é); 2) ³íäèêàö³ÿ 
â îðãàí³çì³ ñõèëüíîñò³ äî ðîçâèòêó òîãî ÷è ³íøîãî 
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ïàòîëîã³÷íîãî ïðîöåñó (ñàíîãåíåòè÷íå ìîí³òîðóâàí-
íÿ). Ó çàãàëüí³é êîíöåïö³¿ äîíîçîëîã³÷íî¿ ä³àãíîñòè-
êè ö³ ï³äõîäè âçàºìíî äîïîâíþþòü îäèí îäíîãî. 

Âèñíîâêè. 
1. Õðîí³÷íèé âïëèâ íåîðãàí³÷íèõ ïðåêóðñîð³â 

îêñèäó àçîòó ïðèçâîäèòü äî ðîçâèòêó åíäîòåë³àëü-
íî¿ äèñôóíêö³¿, ùî âèÿâëÿºòüñÿ ã³ïåðïðîäóêö³ºþ åí-
äîòåë³íó 1 (äî 3,8 ± 0,3 íã / ìë) ³ çíèæåííÿì ïðîäóêö³¿ 
öÃÌÔ (äî 6,1 ± 0,3 ïìîëü / ìë)

2. Çì³íè îô³ñíîãî ÀÒ ïðè âïëèâ³ ñóáòîêñè÷-
íèõ äîç íåîðãàí³÷íèõ ïðåêóðñîð³â îêñèäó àçîòó 

õàðàêòåðèçóþòüñÿ ïîì³ðíîþ ñèñòîë³÷íîþ ã³ïåðòåí-
ç³ºþ (äî 145,2 ± 3,6 ìì ðò. ñò. )

3. Äëÿ îñ³á, ÿê³ ìàþòü ïîñò³éíèé êîíòàêò ç íå-
îðãàí³÷íèìè ïðåêóðñîðàìè îêñèäó àçîòó õàðàê-
òåðí³ ÿâèùà ïîì³ðíî âèðàæåíîþ åíäîòåë³àëüíî¿ 
äèñôóíêö³¿. 

Ïåðñïåêòèâè ïîäàëüøîãî äîñë³äæåííÿ. Ïåð-
ñïåêòèâíèì íàïðÿìêîì äîñë³äæåííÿ º îö³íêà äî-
ö³ëüíîñò³ çàñòîñóâàííÿ îö³íêè ôóíêö³îíàëüíîãî 
ñòàíó í³òðåðã³÷íèõ ñèñòåì ó ïðàêòèö³ äîíîçîëîã³÷íî¿ 
ä³àãíîñòèêè. 

Ë³òåðàòóðà
1. Àæèïà ß. È. Ýêîëîãè÷åñêèå è ìåäèêî-áèîëîãè÷åñêèå àñïåêòû ïðîáëåìû çàãðÿçíåíèÿ îêðóæàþùåé ñðåäû íèòðàòàìè è 

íèòðèòàìè / ß. È. Àæèïà, Â. Ï. Ðåóòîâ, Ë. Ï. Êàþøèí // Ôèçèîëîãèÿ ÷åëîâåêà. –1990. –Ò. 16, ¹ 3. –Ñ. 131-149. 
2. Àíàëèç öèêëè÷åñêèõ ïðîöåññîâ ñ ó÷àñòèåì îêñèäà àçîòà â îðãàíèçìàõ è ìîëåêóëÿðíîãî àçîòà â áèîñôåðå ñ ïîçèöèé 

ãîëîãðàôè÷åñêîãî ïðèíöèïà è ïðèíöèïà öèêëè÷íîñòè / Â. Ï. Ðåóòîâ, À. È. Ãîæåíêî, Á. À. Íàñèáóëëèí [è äð.] // Îäåñ-
ñêèé ìåäóíèâåðñèòåò, 2003. – 66 ñ. 

3. Âèâ÷åííÿ ìåõàí³çì³â âïëèâó ìàëèõ äîç í³òðàò³â ³ í³òðèò³â íà ôóíêö³þ íèðîê: àâòîðåôåðàò äèñ. íà çäîáóòòÿ â÷åíîãî ñòó-
ïåíÿ êàíä. ìåä. íàóê : 14. 03. 04 «Ïàòîëîã³÷íà ô³ç³îëîã³ÿ» / ². Þ. Áàäü¿í. – Äîíåöüê, 2009. – 20 ñ. 

4. Ãóí÷àê Â. Ì. ²ìóíîäåïðåñàíòíà ä³ÿ í³òðàòó íàòð³þ íà á³ëèõ ùóð³â / Â. Ì. Ãóí÷àê // Â³ñíèê Á³ëîöåðê³âñüêîãî äåðæàâíîãî 
àãðàðíîãî óí³âåðñèòåòó ”Ïðîáëåìè íå³íôåêö³éíî¿ ïàòîëîã³¿”. – Á³ëà Öåðêâà, 1998. – Âèï. 5, ×. 1. – Ñ. 38-42. 

5. Ãóí÷àê Â. Ì. Âïëèâ í³òðàòó íàòð³þ òà àöåòàòó ñâèíöþ íà äåÿê³ ëàíêè îáì³íó ðå÷îâèí â îðãàí³çì³ ùóð³â / Â. Ì. Ãóí÷àê, 
À. Â. Ãóí÷àê // Óêð. á³îõ³ì. æóðíàë. – 2002. – Ò. 74, ¹ 4 (äîäàòîê 2). – Ñ. 218. 

6. Ãóí÷àê Â. Ì. Âïëèâ í³òðàò³â íà äåç³íòîêñèêàö³éíó ôóíêö³þ ïå÷³íêè / Â. Ì. Ãóí÷àê // Íàóêîâèé â³ñíèê Ëüâ³âñüêî¿ äåðæàâíî¿ 
àêàäåì³¿ âåòåðèíàðíî¿ ìåäèöèíè ³ì. Ñ. Ç. ¥æèöüêîãî. – Ëüâ³â, 2002. – Ò. 4, ¹ 1. – Ñ. 5-7. 

7. Êðûæàíîâñêèé Ã. Í. Äèçðåãóëÿöèîííàÿ ïàòîëîãèÿ : [Ðóê. äëÿ âðà÷åé è áèîëîãîâ] / Ã. Í. Êðûæàíîâñêèé [è äð.]. – 
Ì. : Ìåäèöèíà, 2002. – 630 ñ. 

8. Ðåóòîâ Â. Ï. Áèîõèìè÷åñêîå ïðåäîïðåäåëåíèå NO-ñèíòàçíîé è íèòðèòðåäóêòàçíîé êîìïîíåíò öèêëà îêñèäà àçîòà. / 
Â. Ï. Ðåóòîâ // Áèîõèìèÿ. – 1999. – Ò. 64, ¹ 5. – Ñ. 634-651. 

9. Ðåóòîâ Â. Ï. Ìåäèêî-áèîëîãè÷åñêèå àñïåêòû öèêëîâ îêñèäà àçîòà è ñóïåðîêñèäíîãî àíèîí-ðàäèêàëà. / Â. Ï. Ðåóòîâ // 
Âåñòíèê ÐÀÌÍ, – 2000, – ¹ 4, – Ñ. 35-41. 

10. Machha A. Inorganic nitrate: a major player in the cardiovascular health benefits of vegetables? / A. Machha, A. N. Schech-
ter // Nutr. Rev. – 2012. – Vol. 70(6). – P. 367-372. 

11. Omar SA. A comparison of organic and inorganic nitrates/nitrites / S. A. Omar, E. Artime, A. J. Webb // Nitric. Oxide. – 2012. – 
Vol. 26(4). – P. 229-240. 

ÓÄÊ 547. 495. 9: 615. 244
ÏÀÒÎÔ²Ç²ÎËÎÃ²×Í² ÀÑÏÅÊÒÈ ÕÐÎÍ²×ÍÎÃÎ ÂÏËÈÂÓ ÑÓÁÒÎÊÑÈ×ÍÈÕ ÄÎÇ ÍÅÎÐÃÀÍ²×ÍÈÕ 

Í²ÒÐÀÒ²Â
Áàá³ºíêî Â. Â. 
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ áóëà îö³íêà âïëèâó ñóáòîêñè÷íèõ äîç åêçîãåííèõ í³òðàò³â íà îðãàí³çì. Ïî-

êàçàíî, ùî õðîí³÷íèé âïëèâ íåîðãàí³÷íèõ ïðåêóðñîð³â îêñèäó àçîòó ïðèçâîäèòü äî ðîçâèòêó åíäîòåë³àëüíî¿ 
äèñôóíêö³¿, ùî âèÿâëÿºòüñÿ ã³ïåðïðîäóêö³ºþ åíäîòåë³íó 1 (äî 3,8 ± 0,3 íã / ìë) ³ çíèæåííÿì ïðîäóêö³¿ öÃÌÔ 
(äî 6,1 ± 0,3 ïìîëü / ìë). Çì³íè îô³ñíîãî ÀÒ ïðè âïëèâ³ ñóáòîêñè÷íèõ äîç íåîðãàí³÷íèõ ïðåêóðñîð³â îêñèäó 
àçîòó õàðàêòåðèçóþòüñÿ ïîì³ðíîþ ñèñòîë³÷íîþ ã³ïåðòåíç³ºþ (äî 145,2 ± 3,6 ìì ðò. ñò. ), à äëÿ îñ³á, ÿê³ ìàþòü 
ïîñò³éíèé êîíòàêò ç íåîðãàí³÷íèìè ïðåêóðñîðàìè îêñèäó àçîòó õàðàêòåðí³ ÿâèùà ïîì³ðíî âèðàæåíîþ åíäî-
òåë³àëüíî¿ äèñôóíêö³¿. Îáãîâîðþºòüñÿ ïåðñïåêòèâà çàñòîñóâàííÿ îö³íêè ôóíêö³îíàëüíîãî ñòàíó í³òðåðã³÷íèõ 
ñèñòåì ó ïðàêòèö³ äîíîçîëîã³÷íî¿ ä³àãíîñòèêè. 

Êëþ÷îâ³ ñëîâà: äèçðåãóëÿö³éíà ïàòîëîã³ÿ, äîíîçîëîã³÷íà ä³àãíîñòèêà, í³òðàòè. 
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ÍÅÎÐÃÀÍÈ×ÅÑÊÈÕ ÍÈÒÐÀÒÎÂ
Áàáèåíêî Â. Â. 
Ðåçþìå. Öåëüþ èññëåäîâàíèÿ áûëà îöåíêà âëèÿíèÿ ñóáòîêñè÷åñêèõ äîç ýêçîãåííûõ íèòðàòîâ íà îð-

ãàíèçì. Ïîêàçàíî, ÷òî õðîíè÷åñêîå âîçäåéñòâèå íåîðãàíè÷åñêèõ ïðåêóðñîðîâ îêñèäà àçîòà ïðèâîäèò ê 
ðàçâèòèþ ýíäîòåëèàëüíîé äèñôóíêöèè, ÷òî ïðîÿâëÿåòñÿ ãèïåðïðîäóêöèåé ýíäîòåëèíà 1 (äî 3,8 ± 0,3 íã/
ìë) è ñíèæåíèåì ïðîäóêöèè öÃÌÔ (äî 6,1 ± 0,3 ïìîëü / ìë) . Èçìåíåíèÿ îôèñíîãî ÀÄ ïðè âîçäåéñòâèè 
ñóáòîêñè÷åñêèõ äîç íåîðãàíè÷åñêèõ ïðåêóðñîðîâ îêñèäà àçîòà õàðàêòåðèçóþòñÿ óìåðåííîé ñèñòîëè÷åñêîé 
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ãèïåðòåíçèåé (äî 145,2 ± 3,6 ìì ðò. ñò. ), à äëÿ ëèö, èìåþùèõ ïîñòîÿííûé êîíòàêò ñ íåîðãàíè÷åñêèìè ïðå-
êóðñîðàìè îêñèäà àçîòà õàðàêòåðíû ÿâëåíèÿ óìåðåííî âûðàæåííîé ýíäîòåëèàëüíîé äèñôóíêöèè. Îáñóæ-
äàåòñÿ ïåðñïåêòèâà ïðèìåíåíèÿ îöåíêè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ íèòðåðãè÷íèõ ñèñòåì â ïðàêòèêå äî-
íîçîëîãè÷åñêîé äèàãíîñòèêè. 

Êëþ÷åâûå ñëîâà: äèçðåãóëÿöèîííàÿ ïàòîëîãèÿ, äîíîçîëîãè÷åñêàÿ äèàãíîñòèêà, íèòðàòû. 
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Pathophysiological Aspects of Chronic Ecposure to the Subtoxic Doses of Inorganic Nitrates
Babienko V. 
Summary. The aim of the study was to evaluate the impact of subtoxic doses of exogenous nitrate. It is believed 

that after nitrate is converted to nitrite in the body, it can react with certain amine-containing substances found in 
food to form nitrosamines, which are known to be potent cancer causing chemicals. There is no strong evidence 
that nitrate and nitrite can cause cancer in the absence of the amine-containing substances necessary for the for-
mation of nitrosamines in the body. 

The inorganic anions nitrate and nitrite were previously thought to be inert end products of endogenous nitric 
oxide metabolism. However, recent studies show that these supposedly inert anions can be recycled in vivo to form 
NO, representing an important alternative source of NO to the classical L-arginine-NO-synthase pathway, in par-
ticular in hypoxic states. 

The concept of hypoxic signaling is often strictly associated with the activation of hypoxia inducible transcrip-
tion factors by falling oxygen levels in tissues. However, the imposition of hypoxia has more effects, in particular by 
changing the balance between the various NO metabolites in the tissue. In this, nitrite was recently found to play a 
crucial role. 

Inorganic nitrate and nitrite from endogenous or dietary sources are metabolized in vivo to nitric oxide (NO) and 
other bioactive nitrogen oxides. The nitrate-nitrite-NO pathway is emerging as an important mediator of blood flow 
regulation, cell signaling, energetics and tissue responses to hypoxia. The latest advances in our understanding of 
the biochemistry, physiology and therapeutics of nitrate, nitrite and NO were used to design this study. 

The research was conducted in 2009-2012. There were examined 90 persons including 30 employees of agri-
cultural sector working with nitric fertilizers (I group) and 30 persons living in the unfavorable environmental condi-
tions with high daily intake of nitrates. The control group contains of 30 healthy students of medical faculty. The 
average age was 37. 4 ± 2. 2 years in I group, 29. 9 ± 3. 4 in II group and 30. 6 ± 2. 5 years in III group (p >0,05). 

There was shown that chronic effects of inorganic precursors nitric oxide leads to the development of endothe-
lial dysfunction, to manifested hyperproduction of endothelin-1 (up to 3,8 ± 0,3 ng / ml) and reduced production of 
cGMP (up to 6,1 ± 0,3 pmol / ml). 

The changes of office blood pressure when exposed subtoxic doses of inorganic oxide precursors character-
ized with moderate systolic hypertension (up to 145,2 ± 3,6 mm Hg), and for those who have regular contact with 
inorganic oxide precursors there is typical a moderate endothelial dysfunction. We discuss the prospect of applying 
the functional state nitrergic systems in practice of prenosological diagnosis. 

During chronic exposure to subtoxic doses of inorganic nitrate having moderate metabolic and functional dis-
regulation pathology, which in the future may be used for diagnostic purposes. At present are two main method-
ological approaches to hygiene nosological diagnosis indication in the body-significant etiologic (cause-linked) 
traits alleged pathological trace (specific markers of pathologies), indication in the body predisposition to the de-
velopment of a pathological process (sanogenetic monitoring). The general concept of prenoslogical diagnosis of 
these approaches allows to complement each other. 

Key words: disregulation pathology , prenosological diagnosis, nitrates. 
Ðåöåíçåíò – ïðîô. Êîñòåíêî Â. À. 
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