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Âñòóï. Çàãàëüíîâ³äîìèé ôàêò âçàºìîçâ’ÿçêó 
âîäè ç ³íôåêö³éíîþ çàõâîðþâàíí³ñòþ íàñåëåííÿ 
äèêòóº íåîáõ³äí³ñòü âñåá³÷íîãî âèâ÷åííÿ ö³º¿ ïðî-
áëåìè òà ðîçðîáêè çàñîá³â ¿¿ óíèêíåííÿ àáî ì³í³ì³çà-
ö³¿ [12]. Ñåðåä á³îëîã³÷íèõ êîíòàì³íàíò³â âîäè ð³çíî-
ãî âèäó êîðèñòóâàííÿ (ñò³÷íî¿, ïîâåðõíåâî¿, ïèòíî¿, 
ðåêðåàö³éíî¿) îñîáëèâå ì³ñöå ïîñ³äàþòü ñèíüî-çå-
ëåí³ âîäîðîñò³ àáî ö³àíîáàêòåð³¿ [11, 13]. Îñòàíí³ìè 
äåñÿòèë³òòÿìè ðîçìíîæåííÿ öèõ ì³êðîîðãàí³çì³â â 
ïîâåðõíåâèõ âîäîéìàõ íàáóëî ãëîáàëüíîãî ìàñø-
òàáó [4]. Îñíîâíèì ÷èííèêîì öüîãî º åâòðîô³êàö³ÿ 
âîäîéì âíàñë³äîê äèñáàëàíñó íóòð³ºíò³â, ãîëîâíèì 
÷èíîì àçîòó òà ôîñôîðó [3]. Íåçâàæàþ÷è íà ãîñòðó 
íåîáõ³äí³ñòü âñåá³÷íîãî, òîáòî íà ì³æäèñöèïë³íàð-
íîìó ð³âí³, âèâ÷åííÿ ö³º¿ ïðîáëåìè, ñüîãîäí³ â íàø³é 
êðà¿í³ âêðàé ìàëî äîñë³äæåíü ó öüîìó íàïðÿìêó. Ùî 
æ ñòîñóºòüñÿ äîñë³äæåííÿ á³îëîã³÷íèõ åôåêò³â ö³àíî-
áàêòåð³é, òî òàê³ äàí³, ñóäÿ÷è ³ç ðåçóëüòàò³â àíàë³çó 
â³ò÷èçíÿíî¿ íàóêîâî¿ ë³òåðàòóðè, â³äñóòí³. Öå ïî-
âíîþ ì³ðîþ ìàº â³äíîøåííÿ äî ïîâåðõíåâèõ âîäîéì 
Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ [3, 4], çîêðåìà îç. ßëïóã, 
ÿêå º äæåðåëîì âîäîïîñòà÷àííÿ íàñåëåííÿ ì. Áîë-
ãðàä Îäåñüêî¿ îáëàñò³. 

Ìåòà äîñë³äæåííÿ – êîìïëåêñíà îö³íêà ôóíêö³-
îíàëüíèõ çì³í â îðãàí³çì³ çäîðîâèõ ùóð³â, ùî ñïî-
æèâàëè â ÿêîñò³ ïèòíî¿ âîäó îç. ßëïóã. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Çðàçêè âîäè îç. 
ßëïóã ó 3-õ ïîâòîðíîñòÿõ â³äáèðàëè 23, 24 ëèïíÿ 
2014 ð. Ïåðåä ïðîâåäåííÿì äîñë³äæåíü âîäè íà 
ëàáîðàòîðíèõ òâàðèíàõ âèêîíàíî ô³çèêî-õ³ì³÷í³ òà 

ñàí³òàðíî-õ³ì³÷í³ äîñë³äæåííÿ çà â³äïîâ³äíèìè ìå-
òîäèêàìè [7]. 

²äåíòèô³êàö³þ ö³àíîáàêòåð³é (àëüãîëîã³÷í³ äîñë³-
äæåííÿ) ïðîâîäèëè øëÿõîì ïðÿìî¿ ì³êðîñêîï³¿ êðà-
ïë³ âîäè çà â³äïîâ³äíîþ ìåòîäèêîþ [8]. 

 Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ô³çèêî-õ³-
ì³÷íèõ, ñàí³òàðíî-õ³ì³÷íèõ òà àëüãîëîã³÷íèõ äîñë³-
äæåíü ïðîâîäèëè ïàðàìåòðè÷íèìè ìåòîäàìè ç âè-
êîðèñòàííÿì ïðîãðàìíîãî çàáåçïå÷åííÿ Excel 2010 
(Microsoft Inc., ÑØÀ). 

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîâåäåíî íà 30 
á³ëèõ ùóðàõ ñàìèöÿõ ë³í³¿ Â³ñòàð àóòáðåäíîãî ðîç-
âåäåííÿ ç ìàñîþ ò³ëà 150 – 200 ã. Ï³ä ÷àñ âñüîãî ïå-
ð³îäó äîñë³äó òâàðèíè çíàõîäèëèñü íà ïîñò³éíîìó 
ñòàíäàðòíîìó õàð÷îâîìó òà ïèòíîìó ðåæèì³ â óìî-
âàõ óòðèìàííÿ ¿õ ó â³âàð³¿ ÄÓ «Óêð ÍÄ² ÌÐòàÊ ÌÎÇ 
Óêðà¿íè». Òâàðèí âèâîäèëè ³ç åêñïåðèìåíòó øëÿõîì 
äåêàï³òàö³¿ ï³ä åô³ðíèì íàðêîçîì. Äîñë³äæåííÿ íàä 
òâàðèíàìè ïðîâîäèëèñü çã³äíî ³ñíóþ÷èõ ïðàâîâèõ 
äîêóìåíò³â [6, 10]. 

Åêñïåðèìåíòàëüí³ äàí³ ïîð³âíþâàëè ç ïîä³áíèìè 
ïîêàçíèêàìè ³íòàêòíèõ ùóð³â (êîíòðîëüíà ãðóïà). 
Ùóð³â áóëî ïîä³ëåíî íà 2 ãðóïè. Ïåðøà – êîíòðîëü-
íà ãðóïà ïîð³âíÿííÿ (12 ³íòàêòíèõ òâàðèí). Òâàðèíè 
äðóãî¿ (äîñë³äíî¿) ãðóïè (18 òâàðèí) âæèâàëè âîäó 
îç. ßëïóã ó ðåæèì³ ad libera (â³ëüíîãî äîñòóïó). Òðè-
âàë³ñòü åêñïåðèìåíòó ñêëàëà 30 ä³á. 

Äîñë³äæóâàëè íàñòóïí³ ïàðàìåòðè: ôóíêö³î-
íàëüíèé ñòàí öåíòðàëüíî¿ òà âåãåòàòèâíî¿ íåðâîâî¿ 
ñèñòåìè ó ïðèëàä³ «â³äêðèòå ïîëå», ôóíêö³îíàëüíà 
àêòèâí³ñòü ÖÍÑ (ò³îïåíòàëîâà ïðîáà), ñòàí ³ìóí³òå-
òó (öèðêóëþþ÷³ ³ìóíí³ êîìïëåêñè /Ö²Ê/, ãåòåðîãåíí³ 
àíòèò³ëà /ÃÀ/), àíòèò³ëà ïå÷³íêè, àíòèò³ëà ìîçêó) ³ ïî-
êàçíèê³â ïåðèôåð³éíî¿ êðîâ³, ñòàí ôóíêö³îíàëüíî¿ 
àêòèâíîñò³ íèðîê. 
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Ìåòîäèêè ô³ç³îëîã³÷íèõ òà ³ìóíîëîã³÷íèõ äîñë³-
äæåíü âèêëàäåíî ó â³äïîâ³äíîìó äîêóìåíò³ [5]. 

 Îòðèìàíèé ìàòåð³àë îáðîáëÿëè ñòàòèñòè÷íèìè 
ìåòîäàìè íåïðÿìèõ ð³çíèöü. Â³ðîã³äíèìè çì³íàìè 
ââàæàëèñü ò³, ùî çíàõîäèëèñü çà òàáëèöÿìè Ñòüþ-
äåíòà ó ìåæ³ â³ðîã³äíîñò³ < 0,05 [1]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðåçóëüòàòè ô³çèêî-õ³ì³÷íèõ äîñë³äæåíü (òàáë. 1), 
ÿê³ îö³íþâàëè íà â³äïîâ³äí³ñòü âèìîãàì ÷èííèõ íîð-
ìàòèâíèõ äîêóìåíò³â ÄÑÒÓ 4808:2007 [2] òà Ñàí-
Ï³Í ¹ 4630-88 [9], ñâ³ä÷àòü, ùî âîäà îç. ßëïóã çà 
îñíîâíèìè ô³çèêî-õ³ì³÷íèìè ïîêàçíèêàìè ìàéæå 
ïîâí³ñòþ â³äïîâ³äàëà âèìîãàì ÑàíÏ³Í ¹ 4630-88 
[9], çà âèíÿòêîì äåÿêîãî ïåðåâèùåííÿ ñóõîãî çà-
ëèøêó. Îäíàê, çà á³ëüø æîðñòêèì íîðìàòèâîì ÄÑÒÓ 
4808:2007 ö³ ïîêàçíèêè â³äïîâ³äàþòü âèìîãàì äî 
äæåðåë 2 (êàëàìóòí³ñòü, îêèñíþâàí³ñòü, ëóæí³ñòü); 3 
(âîäíåâèé ïîêàçíèê, ëóæí³ñòü, ìàãí³é, õëîðèä-³îíè) 

Ðåçóëüòàòè âèÿâëåííÿ ö³-
àíîáàêòåð³é ó âîä³ îç. ßëïóã 
ïðåäñòàâëåíî ó òàáë. 3. 
Ñë³ä çàçíà÷èòè âèñîê³ ð³âí³ 
Synechocystis salina, ÿê³ º 
îçíàêîþ «öâ³ò³ííÿ» âîäè. 

Ðåçóëüòàòè åêñïåðèìåí-
òàëüíèõ äîñë³äæåíü íà ëàáî-
ðàòîðíèõ òâàðèíàõ ïîêàçó-
þòü íàñòóïíå. 

Îö³íêà ôóíêö³îíàëüíî¿ 
àêòèâíîñò³ ÖÍÑ ³ ÂÍÑ ùóð³â, 
ùî îäåðæóâàëè âîäó îç. 
ßëïóã, çà ìåòîäèêîþ «â³äêðè-
òîãî ïîëÿ» âèçíà÷èëà íèçêó 
çì³í ö³º¿ àêòèâíîñò³. Ðåçóëü-
òàòè äîñë³äæåíü ïðåäñòàâ-
ëåíî â òàáë. 4. 

ßê ñâ³ä÷àòü äàí³ òàáë. 4, 
ùóðè, ùî îäåðæóâàëè âîäó 
îç. ßëïóã, â³äð³çíÿëèñÿ â³ä 
³íòàêòíèõ ï³äâèùåíîþ ðóõî-
âîþ àêòèâí³ñòþ: çá³ëüøåííÿ 
ê³ëüêîñò³ ïåðåòíóòèõ êâàäðà-
ò³â ó ï³ääîñë³äíèõ ùóð³â ìàëî 

Òàáëèöÿ 1

Ðåçóëüòàòè ô³çèêî-õ³ì³÷íèõ äîñë³äæåíü âîäè îç. ßëïóã, min – 
max (Ìå)

Ïîêàçíèê Ðåçóëüòàòè
Íîðìàòèâ 

çà [2]
Íîðìàòèâ 

çà [9]

Çàïàõ, áàëè 2/3  < 2 (1) í/í

Ïðîçîð³ñòü, ñì 13,7-14,3(14,0) í/í 20

Êîëüîðîâ³ñòü, ãðàä. 9,7-10,3 (10,0)  < 20 (1) í/í

Êàëàìóòí³ñòü, ìã/äì3 20,9-21,4 (21,1)  < 20 (2) í/í

Âîäíåâèé ïîêàçíèê, îä. ðÍ 8,34-8,77 (8,57) 6,9-7,5 (3,4) 6,5-8,5 (â)

Îêèñíþâàí³ñòü ïåðì., ìãÎ/äì3 8,6-9,4 (9,0)  < 3 (2) í/í

Ëóæí³ñòü, ìã-åêâ/äì3 3,97-4,34 (4,15)  < 1,5 (2,3) í/í

Æîðñòê³ñòü, ìã-åêâ/äì3 7,02-7,24 (7,18)  < 3 (4) í/í

Êàëüö³é, ìã/äì3 43,6-44,9 (44,1) í/í í/í

Ìàãí³é, ìã/äì3 59,4-61,2 (60,5)  < 10 (3) í/í

Íàòð³é + êàë³é, ã/äì3 227,7-230,3 (229,9) í/í 200,0 (í/â)

Õëîðèä-³îíè, ìã/äì3 191,6-195,6 (193,0)  < 30 (3) 350 (â)

Ñóëüôàò-³îíè, ìã/äì3 322,4-327,4 (325,5)  < 40 (4) 500 (â)

Ã³äðîêàðáîíàò-³îíè, ìã/äì3 251,2-258,4 (253,3) í/í í/í

Ñóõèé çàëèøîê, ìã/äì3 1056,5-1067,9 (1068,0)  < 400 (4) 1000 (í/â)

Ïðèì³òêà: çà íîðìàòèâîì [2] íàäàíî 1 êëàñ ÿêîñò³, ó äóæêàõ êëàñ ÿêîñò³ âîäè äàíîãî äæåðåëà. 

Òàáëèöÿ 2

Ðåçóëüòàòè ñàí³òàðíî-õ³ì³÷íèõ äîñë³äæåíü âîäè îç. 
ßëïóã, min – max (Ìå)

Ïîêàçíèê Ðåçóëüòàòè
Íîðìàòèâ 

çà [2]
Íîðìàòèâ 

çà [9]

*Àçîò àìîí³éíèé, ìã/äì3 0,308-0,318 (0,3163)  < 0,1 2,0

*Àçîò í³òðèòíèé, ìã/äì3 0,011- 0,031 (0,033)  < 0,002 3,3

*Àçîò í³òðàòíèé, ìã/äì3 0,022-0,023 (0,02252)  < 0,20 45,0

Íàôòîïðîäóêòè, ìã/äì3 0,018-0,022 (0,0202)  < 0,01 0,3

Ôåíîëè, ìêã/äì3 5,1-5,5 (5,32)  < 1  < 5

Çàãàëüíèé îðãàí³÷íèé 
âóãëåöü, ìã/ äì3 16,51-16,55 (16,533)  < 5,0 í/í

Ïðèì³òêà: * – ó ïåðåðàõóíêó íà ìãN/äì3 [2], íàäñòðîêîâèé ³íäåêñ – êëàñ ÿêîñò³ âîäè 

äàíîãî äæåðåëà çà íîðìàòèâîì [2]

õàðàêòåð ñò³éêî¿ òåíäåíö³¿. Ñòàòèñòè÷íî äîñòîâ³ð-
íèì áóëî çá³ëüøåííÿ ê³ëüêîñò³ âåðòèêàëüíèõ ñò³éîê ³ 
çàãëÿäàíü ó í³ðêè. Öå äîçâîëÿº ââàæàòè, ùî äîñë³ä-
íî-îð³ºíòîâíà àêòèâí³ñòü ó öèõ òâàðèí ïîñèëþºòüñÿ 
ï³ä âïëèâîì âîäè, ÿêó âîíè âæèâàëè. Â ö³ëîìó ìîæíà 
ãîâîðèòè ïðî ï³äâèùåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ 
ÖÍÑ ó ùóð³â, ùî îäåðæóâàëè âîäó îç. ßëïóã. Ùî ñòî-
ñóºòüñÿ çì³ùåíî¿ àêòèâíîñò³, òî òðèâàë³ñòü ³ ê³ëüê³ñòü 
çàâìèðàíü ó ï³ääîñë³äíèõ òâàðèí íå çì³íþâàëèñÿ 
ïî â³äíîøåííþ äî ³íòàêòíèõ. Àíàëîã³÷íî çáåð³ãàëè-
ñÿ íà ð³âí³ êîíòðîëþ ê³ëüê³ñòü ³ òðèâàë³ñòü ãðóì³íã³â 
³ ê³ëüê³ñòü áîëþñ³â. Öå äîçâîëÿº ñòâåðäæóâàòè, ùî 
åìîö³éíî¿ íàïðóãè ³, â³äïîâ³äíî, àêòèâàö³¿ ÂÍÑ íå 
â³äáóâàëîñÿ. 

Ðåçóëüòàòè ò³îïåíòàëîâî¿ ïðîáè, ÿêà â³äîáðàæàº 
ñï³ââ³äíîøåííÿ ïðîöåñ³â çáóäæåííÿ – ãàëüìóâàííÿ 
â ÖÍÑ, íàäàíî â òàáë. 5. 

òà 4 (æîðñòê³ñòü, ñóëüôàò-³îíè, ñóõèé çà-
ëèøîê) êëàñ³â. Çà ñàí³òàðíî-õ³ì³÷íèìè 
ïîêàçíèêàìè (òàáë. 2) (àçîò àìîí³éíèé, 
àçîòó í³òðèòíèé òà çàãàëüíèé îðãàí³÷íèé 
âóãëåöü) âîäà îç. ßëïóã â³äíîñèòüñÿ äî 
äæåðåë 3 êëàñó ÿêîñò³ [2]. 

Ó çðàçêàõ âîäè îç. ßëïóã âì³ñò õëî-
ðîðãàí³÷íèõ ïåñòèöèä³â (ÕÎÏ) çíà-
õîäèâñÿ çà ìåæåþ ÷óòëèâîñò³ ïðèëà-
äà, à ñàìå (ìã/äì3): ë³íäàí 0,00016; 
ãåïòàõëîð 0,00023; ÄÄÅ 0,00049; 
ÄÄÄ0,00069; ÄÄÒ0,00107. 

Ùî ñòîñóºòüñÿ âàæêèõ ìåòàë³â (Cd, 
Pb, Mn, Cr, Zn, Cu, V), òî ó çðàçêàõ âîäè 
âì³ñò Cd â³äïîâ³äàâ äæåðåëàì 3, à V – 4 
êëàñó [2]. 
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Çã³äíî ç äàíèìè òàáë. 5, ó ï³ääîñë³äíèõ 
ùóð³â â³ðîã³äíî çá³ëüøóâàâñÿ ÷àñ çàñèíàííÿ ³ 
ñêîðî÷óâàâñÿ ÷àñ ìåäèêàìåíòîçíîãî ñíó. Öå 
ï³äòâåðäæóº äàí³ ùîäî ï³äâèùåííÿ ôóíêö³î-
íàëüíî¿ àêòèâíîñò³ ÖÍÑ. Êð³ì òîãî, îñê³ëüêè 
ä³ÿ ò³îïåíòàëó êîðåëþº ç³ øâèäê³ñòþ éîãî 
á³îòðàíñôîðìàö³¿ â ïå÷³íö³, ÿêà ó ñâîþ ÷åðãó 
âèçíà÷àºòüñÿ ñòàíîì ¿¿ äåòîêñèêàö³éíèõ ïðî-
öåñ³â, ìîæíà ñòâåðäæóâàòè, ùî ï³ä âïëèâîì 
âîäè îç. ßëïóã â³äáóâàºòüñÿ òðèâàëà ñò³éêà 
àêòèâàö³ÿ öèõ ìåõàí³çì³â. 

Îö³íêà ñòàíó ³ìóí³òåòó ³ ïîêàçíèê³â ïåðè-
ôåð³éíî¿ êðîâ³ ó ùóð³â, ùî îäåðæóâàëè âîäó 
îç. ßëïóã, ïîêàçàëà íàñòóïíå. 

Âæèâàííÿ çäîðîâèìè ùóðàìè âîäè îç. 
ßëïóã âèêëèêàëî çì³íè ïîêàçíèê³â ñòàíó ïå-
ðèôåð³éíî¿ êðîâ³ ³ ³ìóííî¿ â³äïîâ³ä³ (òàáë. 6). 

Ñë³ä çàçíà÷èòè ìîíîòîíí³ñòü îö³íþâàíèõ 
ïîêàçíèê³â ïåðèôåð³éíî¿ êðîâ³ ó ï³ääîñë³ä-
íèõ ùóð³â. Òàêå ÿâèùå çóñòð³÷àºòüñÿ ïðè çî-
âí³øí³õ òîêñè÷íèõ âïëèâàõ äîñòàòíüî¿ ñèëè. 

Ïðè àíàë³ç³ ñòàíó ÷åðâîíî¿ êðîâ³ îñîáëè-
âèõ çì³í íå âèçíà÷åíî. Äåÿêå çá³ëüøåííÿ 
ê³ëüêîñò³ ãåìîãëîá³íó ïðàêòè÷íî íå âïëèâàº 
íà êîëüîðîâèé ïîêàçíèê, à â ö³ëîìó ìîæíà 
ââàæàòè, ùî òðàíñïîðòíà ôóíêö³ÿ êðîâ³ ïðè 
âæèâàíí³ âîäè îç. ßëïóã íå ïîðóøóºòüñÿ. 
Ìàº ì³ñöå çá³ëüøåííÿ âì³ñòó ëåéêîöèò³â, ÿêå 
â³äáóâàºòüñÿ çà ðàõóíîê çá³ëüøåííÿ ê³ëüêîñò³ 
íåéòðîô³ë³â. Öå ñâ³ä÷èòü ïðî ïîñèëåííÿ ôà-
ãîöèòàðíî¿ ôóíêö³¿ ³ìóííî¿ ñèñòåìè, â³ðîã³ä-
íî, çà ðàõóíîê äåÿêî¿ êñåíîá³îòè÷íîñò³ âîäè 
îç. ßëïóã. Ó òîé æå ÷àñ, ê³ëüê³ñòü àöèäîô³ë³â 
çàëèøàºòüñÿ íà ð³âí³, áëèçüêîìó äî êîíòð-
îëþ, à ìîíîöèò³â çíèæóþòüñÿ. Ìîæíà ââàæà-
òè, ùî ìàº ì³ñöå îñëàáëåííÿ ñïåöèô³÷íîãî 
ôàãîöèòîçó ³ äîñèòü âèñîêà ñõèëüí³ñòü äî 
ñåíñèá³ë³çàö³¿. 

Ùî ñòîñóºòüñÿ ãóìîðàëüíî¿ ñêëàäîâî¿ 
³ìóí³òåòó, òî ìàº ì³ñöå çá³ëüøåííÿ ê³ëüêîñ-
ò³ ãåòåðîãåííèõ àíòèò³ë òà ê³ëüêîñò³ Ö²Ê, ùî 
õàðàêòåðíî äëÿ âèðàæåíî¿ ³íòîêñèêàö³¿ ðå-
÷îâèíàìè îðãàí³÷íî¿ ïðèðîäè òà ñõèëüíîñò³ 
îðãàí³çìó äî çàïàëüíèõ ðåàêö³é. Êð³ì òîãî, 
ç’ÿâëÿþòüñÿ àíòèò³ëà äî ðå÷îâèíè ïå÷³íêè ³ 
ãîëîâíîãî ìîçêó ïðè çíà÷íîìó ðîçêèä³ â³ä-
ïîâ³äíèõ çíà÷åíü öèõ ïîêàçíèê³â, ùî ñâ³ä-
÷èòü ïðî íàÿâí³ñòü àóòî³ìóíèõ ðåàêö³é, à öå 
ìîæå áóòè îñíîâîþ äëÿ äèñòðîô³÷íèõ ³ äå-
ñòðóêòèâíèõ ïðîöåñ³â ó ïå÷³íö³ ³ ìîçêó. 

Ñòàí ôóíêö³¿ íèðîê ó ùóð³â, ùî îäåðæóâà-
ëè âîäó îç. ßëïóã ïîëÿãàâ ó íàñòóïíîìó. 

Îö³íêà ñå÷îóòâîðþþ÷î¿ ôóíêö³¿ íèðîê 
íàäàíà â òàáë. 7. Çà öèìè äàíèìè ôóíêö³ÿ 
íèðîê ó ï³ääîñë³äíèõ òâàðèí ïðàêòè÷íî íå 
ì³íÿëàñÿ. 

Äåÿêå (íåäîñòîâ³ðíå) çá³ëüøåííÿ äîáî-
âîãî ä³óðåçó ïîâ’ÿçàíî, â³ðîã³äíî, ç êîëèâàí-
íÿìè ³íòåíñèâíîñò³ êàíàëüöåâî¿ ðåàáñîðáö³¿. 

Åêñêðåòîðíà ôóíêö³ÿ íèðîê ó ùóð³â 
äàíî¿ ãðóïè çáåð³ãàëàñÿ áëèçüêîþ äî äàíèõ 

Òàáëèöà 3

Âèäîâîé ñïåêòð ö³àíîáàêòåð³é ó âîä³ îç. ßëïóã

Âèä ö³àíîáàêòåð³¿
Ê³ëüê³ñòü êë³òèí/äì3

min max Ìå

Aphanizomenon flos-aquae  55000 63000 61000

Gleocapsa minima 231000 248000 242000

Spirulina laxissima 113000 124000 121000

Synechocystis salina 44660000 44920000 44830000

Òàáëèöÿ 4

Âïëèâ âîäè îç. ßëïóã íà ôóíêö³îíàëüíèé ñòàí 
ÖÍÑ òà ÂÍÑ çäîðîâèõ ùóð³â

 Ïîêàçíèêè
Êîíòðîëüíà

ãðóïà
(M

1
 ± m

1
)

Äîñë³äíà
ãðóïà

(M
2
 ± m

2
)

ð

Ðóõîâà àêòèâí³ñòü 2,33 ± 0,41 2,49 ± 0,05 > 0,5

Îð³ºíòóâàëüíî-
äîñë³äíèöüêà ïîâåä³íêà

34,53 ± 2,51 51,55 ± 0,73  < 0,001

Çì³ùåíà àêòèâí³ñòü 4,93 ± 0,83 4,93 ± 0,06 –

Åìîö³éíà àêòèâí³ñòü 8,47 ± 1,13 7,82 ± 0,13 > 0,2

Òàáëèöÿ 5

Çì³íè ïîêàçíèê³â ò³îïåíòàëîâî¿ ïðîáè ó çäîðîâèõ 
ùóð³â ï³ä âïëèâîì âîäè îç. ßëïóã

Ïîêàçíèêè
Êîíòðîëü
(M

1 
± m

1
)

Äîñë³ä
(M

2
 ± m

2
)

ð

×àñ çàñèíàííÿ, õâ. 2,17 ± 0,11 2,56 ± 0,01  < 0,05

Òðèâàë³ñòü ìåäèêàìåíòîç-
íîãî ñíó, õâ

90,17 ± 0,26 79,30 ± 0,18  < 0,001

Òàáëèöÿ 6

Ñòàí ïåðèôåð³éíî¿ êðîâ³ òà ³ìóííî¿ â³äïîâ³ä³ ó 
ùóð³â, ùî îäåðæóâàëè âîäó îç. ßëïóã

Ïîêàçíèê Êîíòðîëü Äîñë³ä ð

Åðèòðîöèòè, 1012/äì3 3,91 ± 0,09 4,03 ± 0,07 > 0,5

Ãåìîãëîá³í, ã/äì3 135,78 ± 2,60 142,22 ± 1,39 > 0,5

Êîëüîðîâèé ïîêàçíèê, 
óì. îä. 

1,05 ± 0,03 1,06 ± 0,02 > 0,5

ØÎÅ, ìì/ãîä 1,30 ± 0,11 1,30 ± 0,13 > 0,5

Ëåéêîöèòè, 109/äì3 6,50 ± 0,56 7,28 ± 0,36 > 0,5

Ë³ìôîöèòè, % 77,7 ± 1,11 75,18 ± 1,76 > 0,5

Íåéòðîô³ëè, % 15,7 ± 0,92 19,09 ± 1,60 > 0,5

Àöèäîô³ëè, % 3,30 ± 0,35 2,91 ± 0,59 > 0,5

Ìîíîöèòè, % 3,30 ± 0,20 2,87 ± 0,26 > 0,5

Ö²Ê, ã/äì3 4,95 ± 0,14 5,83 ± 0,24  < 0,005

ÃÀ, óì. îä. 5,40 ± 0,90 14,40 ± 2,54  < 0,005

Àíòèò³ëà ïå÷³íêè, óì. îä. 0 8,0 ± 2,49  < 0,001

Àíòèò³ëà ìîçêó, óì. îä. 0 4,0 ± 2,67 > 0,5

êîíòðîëüíî¿ ãðóïè, ñóäÿ÷è ç âåëè÷èíè åêñêðåö³¿ êðåàòèí³íó 
³ ñå÷îâèíè. Îäíàê, ìàëî ì³ñöå çíèæåííÿ ðÍ ñå÷³. Ìîæëèâî, 
öå ïîâ’ÿçàíî ç îñîáëèâîñòÿìè õ³ì³÷íîãî ñêëàäó âîäè. 

Çì³íè â³äçíà÷àëèñÿ â ³îíîðåãóëþþ÷³é ôóíêö³¿ íèðîê, ùî 
ïðîÿâëÿëîñÿ â çìåíøåíí³ åêñêðåö³¿ êàë³þ ³ íàòð³þ. Çàòðèìêà 
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öèõ ³îí³â â îðãàí³çì³ ìîæå ñïðèÿòè çàòðèìö³ âîäè ³ 
çì³í³ ðîáîòè ìåìáðàííèõ ³îííèõ íàñîñ³â ó êë³òèíàõ. 

Âèñíîâêè. 
1. Ðåçóëüòàòè ô³çèêî-õ³ì³÷íèõ òà ñàí³òàðíî-

õ³ì³÷íèõ äîñë³äæåíü âîäè îç. ßëïóã ñâ³ä÷àòü ïðî ¿¿ 
â³äïîâ³äí³ñòü âèìîãàì ÄÑÒÓ 4808:2007 äî äæåðåë 
2-4 êëàñó ÿêîñò³. 

2. Ó âîä³ îç. ßëïóã âèÿâëåíî 4 âèäè ö³àíîáàêòåð³é, 
çîêðåìà âèñîê³ ð³âí³ Synechocystis salina, ÿêà 
âèêëèêàº «öâ³ò³ííÿ» âîäè. 

3. Âñòàíîâëåíî, ùî âæèâàííÿ çäîðîâèìè ùóðà-
ìè ÿê ïèòíî¿ âîäè îç. ßëïóã ñóïðîâîäæóºòüñÿ íàñòóï-

ïðîäóêóºòüñÿ âèÿâëåíèìè ö³àíîáàêòåð³ÿìè. Âðà-
õîâóþ÷è ïåâí³ ð³âí³ ì³íåðàë³çàö³¿ âîäè, âèñîê³ ð³âí³ 
çàãàëüíîãî îðãàí³÷íîãî âóãëåöþ, à òàêîæ îðãàí³÷íó 
ïðèðîäó ö³àíîòîêñèí³â (îë³ãîïåïòèäè, àëêàëî¿äè, 
ë³ïîïîë³ñàõàðèäè), ö³ëêîì â³ðîã³äíî, ùî ìàº 
ì³ñöå ôîðìóâàííÿ òîêñè÷íèõ îðãàíîì³íåðàëüíèõ 
êîìïëåêñ³â, ä³ÿ ÿêèõ äîñ³ íå äîñë³äæóâàëàñü. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ñë³ä 
ââàæàòè çà íåîáõ³äíå ðîçøèðåííÿ òà ïðîäîâæåííÿ 
äîñë³äæåíü ö³àíîáàêòåð³é ó êîíòåêñòàõ ¿õ âèÿâëåííÿ 
ó âîä³, ³äåíòèô³êàö³¿ ö³àíîòîêñèí³â, âïëèâó öèõ êñå-
íîá³îòèê³â íà ñòàí òåïëîêðîâíèõ òâàðèí òà ëþäèíè. 

Òàáëèöÿ 7

Âïëèâ âîäè îç. ßëïóã ó ðåæèì³ â³ëüíîãî äîñòóïó íà 
ôóíêö³îíàëüíèé ñòàí íèðîê çäîðîâèõ ùóð³â

Ïîêàçíèêè
Êîíòðîëüíà 

ãðóïà
(Ì

1 
± m

1
)

Äîñë³äíà ãðóïà
(M

2 
± m

2
)

ð

Äîáîâèé ä³óðåç, ìë/ äì2 ïîâåðõí³ ò³ëà 1,13 ± 0,19 1,46 ± 0,01 > 0,2

Øâèäê³ñòü êëóáî÷êîâî¿ ô³ëüòðàö³¿, ìë/
(äì2∙ õâ)

0,11 ± 0,01 0,011 ± 0,001 –

Êàíàëüöåâà ðåàáñîðáö³ÿ, 
â³äñîòîê äî ô³ëüòðàö³¿, %

99,23 ± 0,07 99,19 ± 0,004 > 0,5

Âèâåäåííÿ êðåàòèí³íó, ììîëü 0,011 ± 0,001 0,0011 ± 0,0001 –

Âèâåäåííÿ ñå÷îâèíè, ììîëü 0,65 ± 0,09 0,68 ± 0,004 > 0,5

ðÍ äîáîâî¿ ñå÷³, îä. ðÍ 6,90 ± 0,03 6,69 ± 0,02  < 0,001

Êîíöåíòðàö³ÿ ³îí³â êàë³þ â äîáîâ³é 
ñå÷³, ììîëü/ë

70,00 ± 0,37 56,37 ± 0,41  < 0,001

Äîáîâà åêñêðåö³ÿ êàë³þ íàòð³þ, ììîëü 0,08 ± 0,01 0,06 ± 0,0001 > 0,1

Êîíöåíòðàö³ÿ ³îí³â íàòð³þ â äîáîâ³é 
ñå÷³, ììîëü/ë

135,23 ± 18,01 76,91 ± 0,69  < 0,02

Äîáîâà åêñêðåö³ÿ ³îí³â íàòð³þ, ììîëü 0,15 ± 0,03 0,09 ± 0,0001 > 0,1

Êîíöåíòðàö³ÿ õëîðèä-³îí³â â äîáîâ³é 
ñå÷³, ììîëü/ë

231,27 ± 17,46 230,81 ± 0,76 > 0,5

Äîáîâà åêñêðåö³ÿ õëîðèä-³îí³â, ììîëü 0,22 ± 0,02 0,26 ± 0,004 > 0,1

íèìè åôåêòàìè: ï³äâèùåííÿì 
àêòèâíîñò³ ÖÍÑ; ìîíîòîíí³ñòþ 
îö³íþâàíèõ ïîêàçíèê³â 
ïåðèôåð³éíî¿ êðîâ³, ùî 
çóñòð³÷àºòüñÿ ïðè çîâí³øí³õ òîê-
ñè÷íèõ âïëèâàõ äîñòàòíüî¿ ñèëè; 
îñëàáëåííÿì ñïåöèô³÷íîãî 
ôàãîöèòîçó ³ äîñèòü âèñîêîþ 
ñõèëüí³ñòþ äî ñåíñèá³ë³çàö³¿; 
çá³ëüøåííÿì ê³ëüêîñò³ ãåòåðî-
ãåííèõ àíòèò³ë òà ê³ëüêîñò³ Ö²Ê; 
íàÿâí³ñòþ àíòèò³ë äî ðå÷îâèíè 
ïå÷³íêè ³ ãîëîâíîãî ìîçêó, òîá-
òî àóòî³ìóíèõ ðåàêö³é, ùî ìîæå 
áóòè îñíîâîþ äëÿ äèñòðîô³÷íèõ ³ 
äåñòðóêòèâíèõ ïðîöåñ³â ó ïå÷³íö³ 
³ ìîçêó. 

4. Çâàæàþ÷è íà â³äñóòí³ñòü 
ã³ã³ºí³÷íî çíà÷èìèõ êîíöåíòðàö³é 
àíòðîïîãåííèõ çàáðóäíþâà÷³â 
(çà âèíÿòêîì ïåðåâèùåí-
íÿ êîíöåíòðàö³é êàäì³þ òà 
âàíàä³þ äëÿ äæåðåë 1 êëàñó 
ÿêîñò³), ìîæíà ç ïåâíîþ äî-
ëåþ â³ðîã³äíîñò³ ââàæàòè, ùî 
âèÿâëåí³ á³îëîã³÷í³ åôåêòè º 
íàñë³äêîì ä³¿ ö³àíîòîêñèí³â, ÿê³ 
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ÓÄÊ 612. 014. 461 + 612. 084
ÊÎÌÏËÅÊÑÍÀ ÎÖ²ÍÊÀ ÔÓÍÊÖ²ÎÍÀËÜÍÈÕ ÇÌ²Í Â ÎÐÃÀÍ²ÇÌ² ÇÄÎÐÎÂÈÕ ÙÓÐ²Â, ÙÎ ÑÏÎÆÈÂÀ-

ËÈ Â ßÊÎÑÒ² ÏÈÒÍÎ¯ ÂÎÄÓ îç. ßËÏÓÃ
Êîâàëü÷óê Ë. É., Ìîê³ºíêî À. Â., Íàñ³áóëë³í Á. À., Ãóùà Ñ. Ã., Îëåøêî Î. ß. 
Ðåçþìå. Ðîáîòà ïðèñâÿ÷åíà êîìïëåêñí³é îö³íö³ ôóíêö³îíàëüíèõ çì³í â îðãàí³çì³ çäîðîâèõ ùóð³â, ÿê³ 

ñïîæèâàëè â ÿêîñò³ ïèòíî¿ âîäó îç. ßëïóã, ÿêå º äæåðåëîì âîäîïîñòà÷àííÿ íàñåëåííÿ ì. Áîëãðàä Îäåñüêî¿ 
îáëàñò³. Ðåçóëüòàòè ô³çèêî-õ³ì³÷íèõ ³ ñàí³òàðíî-õ³ì³÷íèõ äîñë³äæåíü âîäè îç. ßëïóã ñâ³ä÷àòü ïðî ¿¿ â³äïîâ³ä-
í³ñòü âèìîãàì ÄÑÒÓ 4808:2007 äî äæåðåë 2-4 êëàñó ÿêîñò³. Âèÿâëåíî 4 âèäó ö³àíîáàêòåð³é, çîêðåìà âèñîê³ 
ð³âí³ Synechocystis salina, ÿêà âèêëèêàº «öâ³ò³ííÿ» âîäè. Âñòàíîâëåíî, ùî âæèâàííÿ çäîðîâèìè ùóðàìè â 
ÿêîñò³ ïèòíî¿ âîäè îç. ßëïóã ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì àêòèâíîñò³ öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè; îñëà-
áëåííÿì ñïåöèô³÷íîãî ôàãîöèòîçó ³ âèñîêîþ ñõèëüí³ñòþ äî ñåíñèá³ë³çàö³¿; çá³ëüøåííÿì ê³ëüêîñò³ ãåòåðî-
ãåííèõ àíòèò³ë ³ öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â; íàÿâí³ñòþ àíòèò³ë äî òêàíèí ïå÷³íêè ³ ãîëîâíîãî ìîçêó. 
Âèñëîâëåíî ïðèïóùåííÿ, ùî âèÿâëåí³ á³îëîã³÷í³ åôåêòè º íàñë³äêîì ä³¿ ö³àíîòîêñèí³â àáî òîêñè÷íèõ îðãàíî-
ì³íåðàëüíèõ êîìïëåêñ³â. Îá´ðóíòîâàíà äîö³ëüí³ñòü ðîçøèðåííÿ ³ ïðîäîâæåííÿ äîñë³äæåíü ö³àíîáàêòåð³é ó 
êîíòåêñòàõ ¿õ âèÿâëåííÿ ó âîä³, ³äåíòèô³êàö³¿ ö³àíîòîêñèí³â, âïëèâó öèõ êñåíîá³îòèê³â íà ñòàí òåïëîêðîâíèõ 
òâàðèí ³ ëþäèíó. 

Êëþ÷îâ³ ñëîâà: âîäà, îçåðî ßëïóã, õ³ì³÷íèé ñêëàä, àíòðîïîãåíí³ çàáðóäíþâà÷³, ö³àíîáàêòåð³¿, á³îëîã³÷í³ 
åôåêòè, ùóðè. 
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ÊÎÒÎÐÛÅ ÏÎÒÐÅÁËßËÈ Â ÊÀ×ÅÑÒÂÅ ÏÈÒÜÅÂÎÉ ÂÎÄÓ ÎÇ. ßËÏÓÃ
Êîâàëü÷óê Ë. È., Ìîêèåíêî À. Â., Íàñèáóëëèí Á. À., Ãóùà Ñ. Ã., Îëåøêî À. ß. 
Ðåçþìå. Ðàáîòà ïîñâÿùåíà êîìïëåêñíîé îöåíêå ôóíêöèîíàëüíûõ èçìåíåíèé â îðãàíèçìå çäîðîâûõ 

êðûñ, êîòîðûå ïîòðåáëÿëè â êà÷åñòâå ïèòüåâîé âîäó îç. ßëïóã, êîòîðîå ÿâëÿåòñÿ èñòî÷íèêîì âîäîñíàáæå-
íèÿ íàñåëåíèÿ ã. Áîëãðàä Îäåññêîé îáëàñòè. Ðåçóëüòàòû ôèçèêî-õèìè÷åñêèõ è ñàíèòàðíî-õèìè÷åñêèõ èñ-
ñëåäîâàíèé âîäû îç. ßëïóã ñâèäåòåëüñòâóþò î åå ñîîòâåòñòâèè òðåáîâàíèÿì ÄÑÒÓ 4808:2007 ê èñòî÷íèêàì 
2-4 êëàññà êà÷åñòâà. Âûÿâëåíî 4 âèäà öèàíîáàêòåðèé, â ÷àñòíîñòè âûñîêèå óðîâíè Synechocystis salina, êî-
òîðàÿ âûçûâàåò «öâåòåíèå» âîäû. Óñòàíîâëåíî, ÷òî óïîòðåáëåíèå çäîðîâûìè êðûñàìè â êà÷åñòâå ïèòüåâîé 
âîäû îç. ßëïóã ñîïðîâîæäàåòñÿ ïîâûøåíèåì àêòèâíîñòè öåíòðàëüíîé íåðâíîé ñèñòåìû; îñëàáëåíèåì ñïå-
öèôè÷åñêîãî ôàãîöèòîçà è âûñîêîé ñêëîííîñòüþ ê ñåíñèáèëèçàöèè; óâåëè÷åíèåì êîëè÷åñòâà ãåòåðîãåííûõ 
àíòèòåë è öèðêóëèðóþùèõ èììóííûõ êîìïëåêñîâ; íàëè÷èåì àíòèòåë ê òêàíÿì ïå÷åíè è ãîëîâíîãî ìîçãà. 
Âûñêàçàíî ïðåäïîëîæåíèå, ÷òî âûÿâëåííûå áèîëîãè÷åñêèå ýôôåêòû ÿâëÿþòñÿ ñëåäñòâèåì äåéñòâèÿ öèà-
íîòîêñèíîâ ëèáî òîêñè÷íûõ îðãàíîìèíåðàëüíûõ êîìïëåêñîâ. Îáîñíîâàíà öåëåñîîáðàçíîñòü ðàñøèðåíèÿ è 
ïðîäîëæåíèÿ èññëåäîâàíèé öèàíîáàêòåðèé â êîíòåêñòàõ èõ âûÿâëåíèå â âîäå, èäåíòèôèêàöèè öèàíîòîêñè-
íîâ, âëèÿíèÿ ýòèõ êñåíîáèîòèêîâ íà ñîñòîÿíèå òåïëîêðîâíûõ æèâîòíûõ è ÷åëîâåêà. 
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Comprehensive Assessment of Functional Changes in Healthy Rats That Consumed as Drinking Water 

that of Lake Jalpug
Êîvalchuck L. I., Ìîkiyenko À. V., Nasibullin B. A., Guzha S. Ye., Oleshko A. Ya. 
Abstract. The work is devoted to a comprehensive assessment of functional changes in healthy rats organism 

who consumed as drinking water that of the lake Jalpug. The results of physico-chemical and sanitary-chemical 
investigations of the lake Jalpug water indicate its compliance with the requirements of Ukrainian state standard 
(DSTU) 4808: 2007 to the sources of 2-4 class quality. 4 species of cyanobacteria, include Synechocystis salina, 
which cause water bloom have been found. It was found that the use by healthy rats the water of lake Ialpug as 
a drinking one, was accompanied by increased activity of the central nervous system; weakening of specific 
phagocytosis and high propensity to sensitization; increasing number of heterogeneous antibodies and circulating 
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immune complexes; the presence of antibodies to the tissues of liver and brain. It is suggested that the biological 
effects identified are a consequence of the action of eeither cyanotoxins or any toxic organomineral complexes. 
The expediency of expansion and continued research of cyanobacteria in the contexts of their detection in water, 
the identification of cyanotoxins, the impact of these xenobiotics on the state of warm-blooded animals and humans 
has been substantuated. 

In Ukraine the problem of cyanobacteria and cyanotoxins in comparison with other countries is studied woefully 
inadequately and it concerns all links of these biological contaminants study – from their identification to their 
biological effects on the body. Therefore, the objective this study is to make a comprehensive assessment of 
structural and functional changes in healthy rats that consumed as drinking water that of the lake Jalpug, situated 
in Ukrainian Danube Region. 

The samples of the lake Jalpug water were taken in 3 replicates on 23, 24 July 2014. Physicochemical, sanitary 
– chemical, algological, physiological and immunological methods were used in the study presented. 

Statistical processing of the results of physicochemical, sanitary – chemical and algological investigations 
obtained was conducted by parametric methods using the software Excel 2010 (Microsoft Inc., USA). 

The results of the physiological and immunological study were treated by statistical methods of indirect 
differences. Significant changes were the ones in confidence limit < 0.05 by Student’s tables. 

The results of physico-chemical and sanitary-chemical investigations of the lake Jalpug water indicate its 
compliance with the requirements of Ukrainian state standard (DSTU) 4808: 2007 to the sources of 2-4 class quality. 

4 species of cyanobacteria, include Synechocystis salina, which cause water bloom have been found. 
It was found that the use by healthy rats the water of lake Ialpug as a drinking one, was accompanied by increased 

activity of the central nervous system; weakening of specific phagocytosis and high propensity to sensitization; 
increasing number of heterogeneous antibodies and circulating immune complexes; the presence of antibodies to 
the tissues of liver and brain. 

Taking into account lack of hygienically significant concentrations of anthropogenic pollutants we believe that 
the biological effects identified are consequence of cyanotoxins action which are produced by cyanobacteria 
identified. 

The excess high levels of total organic carbon and organic nature of cyanotoxins (oligopeptides, alkaloids, 
lipopolysaccharides), we suggested on the possibility of toxic organomineral complexes formation, the effect of 
which has not yet been investigated. 

We have substantiated the necessity of expansion and continuation of cyanobacteria researches, their detection 
and identification in water, the impact of these xenobiotics on the state of warm-blooded animals and humans. 

Keywords: water, lake Jalpug, chemical composition, anthropogenic pollutants, cyanobacteria, biological 
effects, rats. 
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