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Äàíà ðîáîòà º ôðàãìåíòîì ÏÍÄ «Ðîçðîáèòè ñèñ-
òåìó êîìïëåêñíî¿ îö³íêè æèòòºçäàòíîñò³ ñïåðìàòîçî¿-
ä³â íàòèâíî¿ ³ êð³îêîíñåðâîâàíî¿ ñïåðìè çà á³îõ³ì³÷íè-
ìè ïîêàçíèêàìè», ¹ äåðæ. ðåºñòðàö³¿ 0111U005339. 

Âñòóï. Â³äîìî, ùî ïàðàìåòðè êîíöåíòðàö³¿ ïðî- ³ 
ïðîòèçàïàëüíèõ ³íòåðëåéê³í³â ïîâ’ÿçàí³ ç ä³ÿëüí³ñòþ 
îðãàí³â ñòàòåâèõ ñèñòåì ÷îëîâ³ê³â ³ æ³íîê [11, 12, 16]. 
Âñòàíîâëåíèé ôàêò, çîêðåìà, ñòîñóºòüñÿ ïåðåäà÷³ 
ñèãíàë³â ðåàêö³¿ êë³òèí íà ä³þ óòâîðåíèõ ïðîäóêò³â çà-
ïàëüíîãî ïðîöåñó òà ¿õ ðîë³ ó ðåãóëÿö³¿ âíóòð³øíüî-
êë³òèííèõ êîìóí³êàö³é. Îêð³ì ó÷àñò³ ³íòåðëåéê³í³â ó 
ðåãóëÿö³¿ ³ìóííèõ ñèãíàë³â, âàãîìèì º òå, ùî îêðåì³ 
ïîë³ïåïòèäè ìîæóòü ÷àñòêîâî âïëèâàòè íà ôóíêö³î-
íóâàííÿ ÿº÷îê, ³í³ö³þâàòè ïðîöåñ âèâ³ëüíåííÿ ³ç íèõ 
ñòåðî¿ä³â ³ áðàòè àêòèâíó ó÷àñòü ó ðåãóëÿö³¿ ôóíêö³é 
ñïåðìàòîçî¿ä³â. 

Îñíîâíèìè ïðîäóöåíòàìè ³íòåðëåéê³í³â º òåñòè-
êóëÿðí³ êë³òèíè Ëåéäèãà ³ Ñåðòîë³, ïåðèòóáóëÿðí³ ³ 
åï³òåë³àëüí³ êë³òèíè ïðèäàòê³â ÿº÷îê, ì³õóðöåâî¿ ³ ïå-
ðåäì³õóðîâî¿ çàëîç, ³ìóíîêîìïåòåíòí³ êë³òèíè (ë³ìôî-
öèòè, ìîíîöèòè/ ìàêðîôàãè, NK-êë³òèíè), ÿê³ øèðîêî 
ïðåäñòàâëåí³ óñ³ìà â³ää³ëàìè ñèñòåìè ñòàòåâèõ îðãà-
í³â ÷îëîâ³ê³â [3, 5, 9]. Íàâåäåí³ íàìè îçíàêè âêàçóþòü 
íà òå, ùî ³íòåðëåéê³íè º ìîäóëÿòîðàìè ðåãóëÿòîðíî¿ 
ä³ÿëüíîñò³ â³äòâîðþâàëüíî¿ ôóíêö³¿ ëþäèíè ³ òâàðèí. 
Îäíàê, ¿õ êë³í³÷íà çíà÷èì³ñòü ùå äî ñüîãîäí³ çàëèøà-
ºòüñÿ äèñêóñ³éíîþ. 

Ìåòà äîñë³äæåííÿ. Âèçíà÷åí³ ïàðàìåòðè ïî-
êàçíèê³â êîíöåíòðàö³¿ ³îí³â ëóæíèõ ìåòàë³â òà ìîëå-
êóë ïðî- (IL-6) ³ ïðîòèçàïàëüíîãî (IL-10) ³íòåðëåéê³í³â 
ñêåðóâàëè íà âèâ÷åííÿ ³ îáãðóíòóâàííÿ ¿õ çâ’ÿçêó ç ïà-
ðàìåòðàìè ñïåðìîãðàìè çäîðîâèõ ³ õâîðèõ ÷îëîâ³ê³â, 
ùî ìîæå ìàòè øêîäî÷èííèé âïëèâ íà çàïë³äíþâàëüíó 
çäàòí³ñòü ñïåðìàòîçî¿ä³â. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæóâàëè 
åÿêóëÿòè ïàö³ºíò³â, ÿê³ çâåðòàëèñü ó Êîìóíàëüíó êë³-
í³÷íó ë³êàðíþ øâèäêî¿ ìåäè÷íî¿ äîïîìîãè (ì. Ëüâ³â). 
Â³ê ïàö³ºíò³â ë³êàðí³ ñòàíîâèâ 27…35 ðîê³â. Âïðîäîâæ 
2013…2014 ðð. äîñë³äèëè åÿêóëÿòè 60 ÷îëîâ³ê³â, 15 
ç íèõ áóëè çäîðîâèìè (êîíòðîëü); 45 − õâîðèìè (äî-
ñë³ä). Åÿêóëÿòè îö³íþâàëè çã³äíî âèìîã WHO [17]. Â 
åÿêóëÿòàõ âèçíà÷àëè: ïîêàçíèêè ñïåðìîãðàìè (îá’ºì, 
ðÍ, êîíöåíòðàö³þ òà ê³ëüê³ñòü ðóõëèâèõ ³ æèâèõ ñïåð-
ìàòîçî¿ä³â); ïîêàçíèêè êîíöåíòðàö³¿ ³îí³â ñîëåé 

ëóæíèõ ìåòàë³â [1] ³ ìîëåêóë ³íòåðëåéê³í³â ó ñïåðìàëü-
í³é ïëàçì³. 

Äëÿ âèçíà÷åííÿ êîíöåíòðàö³¿ ³íòåðëåéê³í³â â³ä³-
áðàíèé îá’ºì ñïåðìè âïðîäîâæ 20 õâ çà 600 g öåí-
òðèôóãóâàëè. Ñóïåðíàòàíò â³äîêðåìëþâàëè â³ä êë³òèí. 
Â³äîêðåìëåíèé îá’ºì ïëàçìè çáåð³ãàëè ó õîëîäèëüí³é 
êàìåð³ çà −20 îÑ. Çã³äíî âèìîã ³íñòðóêö³¿ äî íàáîðó ðå-
àêòèâ³â ô³ðìè “Âåêòîð-Áåñò” ³ìóíîôåðìåíòíèì ìåòî-
äîì âèçíà÷àëè êîíöåíòðàö³þ IL-6 ³ IL-10. Ðåçóëüòàòè 
äîñë³äæåíü àíàë³çóâàëè çà äîïîìîãîþ Microsoft Exsel. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Íà-
âåäåí³ ïîêàçíèêè ñïåðìîãðàìè (òàáë.) ïàö³ºíò³â êë³-
í³êè âêàçóþòü íà òå, ùî ïàðàìåòðè îá’ºìó åÿêóëÿò³â 
íåïë³äíèõ ÷îëîâ³ê³â (3,90) â 1,2 ðàçó âèù³ í³æ ïë³äíèõ 
(3,22 ñì3). Ïîêàçíèê ðÍ ó ñïåðì³ íåïë³äíèõ ³ ïë³äíèõ 
÷îëîâ³ê³â ïðàêòè÷íî îäíàêîâ³ (ðÍ = 7,7 ³ 7,4). Çà öèõ îá-
ñòàâèí ãåíåðàòèâí³ òêàíèíè ÿº÷îê íåïë³äíèõ ÷îëîâ³ê³â 
óòâîðþþòü ìåíøó ê³ëüê³ñòü ñïåðìàòîçî¿ä³â. Â åÿêó-
ëÿòàõ õâîðèõ ÷îëîâ³ê³â ïîêàçíèê ¿õ êîíöåíòðàö³¿ (48) â 
1,7 ðàçó ìåíøèé í³æ çäîðîâèõ (81 ìëí/ñì3). Â 2,4. . . 
2 ðàçó íèæ÷èìè º òàêîæ ïîêàçíèêè ê³ëüêîñò³ ðóõëèâèõ 
(30 ïðîòè 71 %) ³ æèâèõ (32 ïðîòè 64 %) êë³òèí. 

Ç ìåòîþ îáãðóíòóâàííÿ çâ’ÿçêó ïîêàçíèê³â ñïåðìî-
ãðàìè, ãîìåîñòàçó ³îí³â, êîíöåíòðàö³¿ ³íòåðëåéê³í³â òà 
¿õ âïëèâó íà ôóíêö³îíàëüíó ïîâíîö³íí³ñòü ñïåðìàòîçî-
¿ä³â ó ñïåðìàëüí³é ïëàçì³ ïë³äíèõ ³ íåïë³äíèõ ÷îëîâ³ê³â, 
âïðîäîâæ äâîõ ðîê³â âèçíà÷àëè äèíàì³êó ïàðàìåòð³â 
êîíöåíòðàö³¿ ì³æ ïîêàçíèêàìè ïë³äíèõ ³ íåïë³äíèõ ÷î-
ëîâ³ê³â, ãîìåîñòàçó ³îí³â ñîëåé ëóæíèõ ìåòàë³â òà êîí-
öåíòðàö³¿ ³íòåðëåéê³í³â. Ñïåðìàëüíó ïëàçìó â³äîêðåì-
ëþâàëè â³ä ñïåðìàòîçî¿ä³â. Ó â³äêðåìëåí³é ïëàçì³ 
âèçíà÷àëè ïàðàìåòðè êîíöåíòðàö³¿ Ê+ ³ Na+ (ðèñ. 1). 

Íàâåäåí³ íà ðèñ. 1 äàí³ âèçíà÷åíèõ ïîêàçíèê³â êîí-
öåíòðàö³¿ ³îí³â ñîëåé ëóæíèõ ìåòàë³â ñâ³ä÷àòü, ùî çà 
óìîâ ðîçâèòêó çàïàëüíèõ ïðîöåñ³â ó òêàíèíàõ îðãàí³â 
ñòàòåâî¿ ñèñòåìè ÷îëîâ³ê³â, ð³âåíü êîíöåíòðàö³¿ ³îí³â 
êàë³þ ó ñïåðìàëüí³é ïëàçì³ ïàö³ºíò³â êë³í³êè áóâ ïðàê-
òè÷íî îäíàêîâèì. ¯¿ ñåðåäí³é ïîêàçíèê ó çäîðîâèõ ³ 
õâîðèõ ÷îëîâ³ê³â íå âèõîäèâ çà ìåæó ± 9 ìÌ. Íåçíà÷íå 
ùîäî åÿêóëÿò³â çäîðîâèõ ÷îëîâ³ê³â â 1,2 ðàçó ï³äâèùåí-
íÿ êîíöåíòðàö³¿ Na+ âèÿâèëè ó õâîðèõ ïàö³ºíò³â. ßêùî 
ñåðåäíº çíà÷åííÿ ïîêàçíèêà êîíöåíòðàö³¿ Na+ ó ñïåð-
ìàëüí³é ïëàçì³ ïë³äíèõ ÷îëîâ³ê³â ñòàíîâèòü 52,55 ± 4,02, 
òî ó íåïë³äíèõ − 61,20 ± 2,11 ìÌ. 
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Ç öüîãî ïðèâîäó ñë³ä çàçíà÷èòè, ùî çì³íà ïàðàìå-
òð³â êîíöåíòðàö³¿ Na+ âïëèâàº íà ïîêàçíèê â³äíîøåíü 
êîíöåíòðàö³¿ Na+:K+. Âåëè÷èíà âêàçàíîãî ïîêàçíèêà ó 
ñïåðìàëüí³é ïëàçì³ õâîðèõ ÷îëîâ³ê³â íà îäíó ÷àñòèíó 
âì³ñòó Na+ á³ëüøà í³æ ó çäîðîâèõ, ùî, â³äïîâ³äíî, ñòà-
íîâèòü − 7:1 ³ 6:1. 

Íà ôîí³ âèçíà÷åíèõ çì³í ïîêàçíèê³â ñïåðìîãðàìè 
åÿêóëÿò³â òà ïàðàìåòð³â ãîìåîñòàçó ³îí³â ó ñïåðìàëü-
í³é ïëàçì³ äèíàì³êà êîíöåíòðàö³¿ ïðî- ³ ïðîòèçàïàëü-
íèõ ³íòåðëåéê³í³â ïë³äíèõ ³ íåïë³äíèõ ÷îëîâ³ê³â ìàº 
äóæå ñóòòºâ³ çì³íè (ðèñ. 2). 

Òàê, ÿêùî ð³âåíü êîíöåíòðàö³¿ IL-6 ó ñïåðìàëü-
í³é ïëàçì³ ïë³äíèõ ÷îëîâ³ê³â ñòàíîâèòü 4,62 ± 0,56, òî 
ó íåïë³äíèõ − â 4,4 ðàçó âèùèé ³ ñêëàäàº 20,33 ± 0,62 
ïã/ñì3. Îäíàê çíà÷åííÿ ïîêàçíèêà êîíöåíòðàö³¿ ïðî-
òèçàïàëüíîãî ³íòåðëåéê³íó IL-10 îáåðíåí³ äî ïðîçà-
ïàëüíîãî IL-6, à ñàìå: ó ñïåðìàëüí³é ïëàçì³ åÿêóëÿò³â 
çäîðîâèõ ÷îëîâ³ê³â ð³âåíü êîíöåíòðàö³¿ IL-10 â 1,4 ðàçó 
âèùèé í³æ ó õâîðèõ (15 ïðîòè 11 ïã/ñì3). 

Ðåçóëüòàòè ñó÷àñíèõ äîñë³äæåíü ñâ³ä÷àòü, ùî 
ñïåðìà ëþäèíè ì³ñòèòü øèðîêèé ñïåêòð öèòîê³í³â, 
ÿê³ âïëèâàþòü íà ÿê³ñòü ñïåðìè ³ ôóíêö³¿ ñïåðìàòîçî-
¿ä³â. Àëå [6, 7] çàÿâëÿþòü ïðî äèñêóñ³éí³ñòü âêàçàíîãî 
òâåðäæåííÿ. Òèì íå ìåíøå äîñë³äíèêè ââàæàþòü, ùî 
ïðîçàïàëüí³ öèòîê³íè, ÿê³ ïðîäóêóþòüñÿ ëåéêîöèòà-
ìè, ó â³äïîâ³äü íà ä³þ ÷óæîð³äíèõ àíòèãåí³â, ÷èííèê³â 
õðîí³÷íîãî ÷è ãîñòðîãî çàïàëåííÿ, ìîæóòü â³ä³ãðàâàòè 
âàæëèâó ðîëü ó ðîçâèòêó ÷îëîâ³÷î¿ íåïë³äíîñò³. Çîêðå-
ìà, äîñë³äæåííÿ [4, 14, 15] âêàçóþòü íà òå, ùî ó ñïåð-
ìàëüí³é ïëàçì³ àñèìïòîìàòè÷íèõ ïàö³ºíò³â, âèÿâëåíî 
ï³äâèùåíèé ð³âåíü êîíöåíòðàö³¿ IL-6, ùî ñâ³ä÷èòü ïðî 
íàÿâí³ñòü çàïàëüíîãî ïðîöåñó ó òêàíèíàõ ïðèäàòêîâèõ 
ñòàòåâèõ çàëîç. Òîìó ï³äâèùåíèé ð³âåíü êîíöåíòðàö³¿ 
IL-6 ïîâ’ÿçóþòü ç ðîçâèòêîì ãîñòðèõ çàïàëüíèõ ïðî-
öåñ³â [8, 16] òà çì³íàìè ³íòåíñèâíîñò³ ãåíåðàòèâíèõ 
ïðîöåñ³â [5, 10]. 

Â³äîìî òàêîæ [2], ùî IL-10 â³ä³ãðàº êëþ÷îâó ðîëü 
ó ðåãóëÿö³¿ áàëàíñó ì³æ ðîçâèòêîì ïàòîëîã³÷íèõ çì³í 
³ çàõèñíèõ ïðîöåñ³â ó òêàíèíàõ ³ îðãàíàõ. Ð³âåíü éîãî 
êîíöåíòðàö³¿ ìîäåëþº åêñïðåñ³þ ðîç÷èííèõ ìåä³àòî-
ð³â ³ ìîëåêóë êë³òèííî¿ ïîâåðõí³, çäàòíèé àêòèâóâàòè 
³ ï³äòðèìóâàòè ³ìóííó òà çàïàëüíó â³äïîâ³ä³ êë³òèí íà 
øêîäî÷èííó ä³þ. 

Îñê³ëüêè ñïåðìàëüíà ïëàçìà íåïë³äíèõ ÷îëîâ³ê³â 
ì³ñòèòü ï³äâèùåíèé ð³âåíü IL-6 ³ çíèæåíó êîíöåíòðàö³þ 
IL-10, òî ñë³ä ñïîä³âàòèñÿ, ùî ïðîçàïàëüíèé ³íòåðëåé-
ê³í IL-6, ÿêèé áåðå àêòèâíó ó÷àñòü ó ðåãóëÿö³¿ ðîçâèòêó 
÷îëîâ³÷î¿ íåïë³äíîñò³ òà ïðîòèçàïàëüíèé − IL-10, ùî 

îïòèì³çóº ïîêàçíèêè ñïåðìîãðàìè åÿêóëÿò³â õâîðèõ 
÷îëîâ³ê³â, â³ä³ãðàþòü âàæëèâó ðîëü ó ïîêðàùåíí³ ÿêîñò³ 
âèä³ëåíîãî åÿêóëÿòó. Éìîâ³ðíî òàêîæ, ùî âèì³ðþâàí-
íÿ öèõ á³îõ³ì³÷íèõ ìàðêåð³â â ìàéáóòíüîìó äîïîìîæå 
ïîñòàâèòè îá’ºêòèâí³ êë³í³÷í³ ä³àãíîçè íåïë³äíîñò³ õâî-
ðèì ÷îëîâ³êàì. 

Âèñíîâêè. Òàêèì ÷èíîì ðåçóëüòàòè äîñë³äæåíü 
îñîáëèâîñòåé çâ’ÿçêó ïîêàçíèê³â ñïåðìîãðàìè åÿêó-
ëÿò³â ïë³äíèõ ³ íåïë³äíèõ ÷îëîâ³ê³â ç ïàðàìåòðàìè êîí-
öåíòðàö³¿ ³îí³â ñîëåé ëóæíèõ ìåòàë³â òà êîíöåíòðàö³¿ 
³íòåðëåéê³í³â ñâ³ä÷àòü: ðåàêö³ÿ òêàíèí îðãàí³â ñòàòåâî¿ 
ñèñòåìè ÷îëîâ³ê³â íà ä³þ ÷èííèê³â (ïðîäóêò³â) çàïàëü-
íèõ ïðîöåñ³â − ð³çíà. Çàëåæíî â³ä ñòóïåíÿ ¿õ ðîçâè-
òêó, âèä³ëåí³ ñåêðåòè ïðèäàòêîâèõ çàëîç (ñïåðìàëüíà 
ïëàçìà) ìàþòü ò³ëüêè â 1,2 ðàçó çì³íåí³ ïàðàìåòðè 
êîíöåíòðàö³¿ Ê+ (9,09 ïðîòè 8,79 ìÌ) i Na+ (53 ïðîòè 61 
ìÌ). Àëå çì³íè ïàðàìåòð³â êîíöåíòðàö³¿ ³íòåðëåéê³í³â 
IL-6 òà IL-10 ñòàíîâèòü â³ä 1,4. . . 4,0 ðàçó ³ º îáåðíå-
íèé äî ¿¿ ð³âíÿ â åÿêóëÿòàõ çäîðîâèõ ÷îëîâ³ê³â, à ñàìå: 
ñïåðìàëüíà ïëàçìà çäîðîâèõ ÷îëîâ³ê³â ì³ñòèòü íèçüêó 
êîíöåíòðàö³þ IL-6 (5 ïðîòè 20 ïã/ñì3) ³ âèñîêó IL-10 (15 
ïðîòè 11 ïã/ñì3). 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Çâàæà-
þ÷è íà òîé ôàêò, ùî ³ìóíîëîã³÷íèé ôàêòîð ó ðîçâèòêó 
íåïë³äíîñò³ çóìîâëåíèé ð³çíèìè ÷èííèêàìè, ââàæàº-
ìî çà äîö³ëüíå é íàäàë³ ïðîäîâæóâàòè äîñë³äæåííÿ, 
ðåçóëüòàòè ÿêèõ ñë³ä ñïðÿìóâàòè íà âèâ÷åííÿ îñîáëè-
âîñòåé çâ’ÿçêó ³íøèõ ïðî- òà ïðîòèçàïàëüíèõ öèòîê³-
í³â ç ïîêàçíèêàìè ñïåðìîãðàìè åÿêóëÿò³â çäîðîâèõ ³ 
õâîðèõ ÷îëîâ³ê³â. 

Òàáëèöÿ 

Ñïåðìîãðàìà åÿêóëÿò³â ïë³äíèõ 
³ íåïë³äíèõ ÷îëîâ³ê³â (Ì ± m)

Îá’ºêòè
äîñë³-
äæåíü

Ïîêàçíèêè
×îëîâ³êè

ïë³äí³
(n = 15)

íåïë³äí³
(n = 45)

ñïåðìà
îá’ºì, ñì3 3,22 ± 0,33 3,90 ± 0,58

ðÍ 7,68 ± 0,12 7,37 ± 1,10

ñïåðìà-
òîçî¿äè

êîíöåíòðàö³ÿ, í/ñì3 80,80 ± 9,44 47,90 ± 1,65

 ê-òü ðóõëèâèõ, % 70,71 ± 2,08 29,96 ± 2,86

ê-òü æèâèõ, % 64,46 ± 1,91 31,96 ± 2,71

Ðèñ. 1. Ïàðàìåòðè êîíöåíòðàö³¿ K+ i Na+ ñïåðìàëüíî¿ 

ïëàçìè ïë³äíèõ ³ íåïë³äíèõ ÷îëîâ³ê³â. 

Ðèñ. 2. Ïàðàìåòðè êîíöåíòðàö³¿ IL-6 òà IL-10 ñïåð-

ìàëüíî¿ ïëàçìè ïë³äíèõ ³ íåïë³äíèõ ÷îëîâ³ê³â. 
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ÓÄÊ 616. 155. 3-097. 36:616. 69-008. 8-074
ÂÌ²ÑÒ ²ÎÍ²Â ËÓÆÍÈÕ ÌÅÒÀË²Â ÒÀ IL-6 I IL-10 Ó ÑÏÅÐÌÀËÜÍ²É ÏËÀÇÌ²
Ìàêñèìþê Ã. Â., Âîðîáåöü Ç. Ä., Ìàêñèì’þê Â. Ì. 
Ðåçþìå. Äîñë³äæåííÿ ñïåðìè íåïë³äíèõ ÷îëîâ³ê³â ñâ³ä÷àòü ïðî ï³äâèùåíèé ð³âåíü ó ¿¿ ñåêðåòàõ êîíöåíòðàö³¿ 

ïðîçàïàëüíîãî ³íòåðëåéê³íó IL-6 ³ çíèæåíèé ïðîòèçàïàëüíîãî − IL-10. Ì³æ ïàðàìåòðàìè êîíöåíòðàö³¿ ³íòåðëåéê³-
íó IL-6 òà ñïåðìîãðàìè (îá’ºì åÿêóëÿòó, ê³ëüê³ñòü æèâèõ ñïåðìàòîçî¿ä³â) åÿêóëÿò³â íåïë³äíèõ ÷îëîâ³ê³â âèÿâèëè 
òåíäåíö³þ äî íåãàòèâíîãî êîðåëÿòèâíîãî çâ’ÿçêó; äî ïîçèòèâíîãî − ì³æ ïàðàìåòðàìè êîíöåíòðàö³¿ IL-6 òà ê³ëü-
êîñò³ ðóõëèâèõ ñïåðìàòîçî¿ä³â. Éìîâ³ðíî, ùî ð³âí³ êîíöåíòðàö³¿ IL-6 ìîæíà âèêîðèñòàòè â ÿêîñò³ ³íôîðìàòèâíèõ 
ìàðêåð³â äëÿ ä³àãíîñòóâàííÿ íåïë³äíîñò³ ÷îëîâ³ê³â. 

Êëþ÷îâ³ ñëîâà: ïë³äí³ ³ íåïë³äí³ ÷îëîâ³êè, ñïåðìàëüíà ïëàçìà, ³îíè ëóæíèõ ìåòàë³â, ³íòåðëåéê³íè, 
ñïåðìîãðàìà. 

ÓÄÊ 616. 155. 3-097. 36:616. 69-008. 8-074
ÊÎÍÖÅÍÒÐÀÖÈß ÈÎÍÎÂ ÙÅËÎ×ÍÛÕ ÌÅÒÀËËÎÂ È IL-6 È IL-10 Â ÑÏÅÐÌÀËÜÍÎÉ ÏËÀÇÌÅ
Ìàêñèìþê À. Â., Âîðîáåö Ç. Ä., Ìàêñèìüþê Â. Ì. 
Ðåçþìå. Èññëåäîâàíèÿ ñïåðìû áåñïëîäíûõ ìóæ÷èí ñâèäåòåëüñòâóþò î ïîâûøåííîì óðîâíå êîíöåíòðà-

öèè ïðîâîñïàëèòåëüíîãî èíòåðëåéêèíà IL-6 â å¸ ñåêðåòàõ è ïîíèæåííîì ïðîòèââîñïàëèòåëüíîãî − IL-10. Ìåæäó 
ïàðàìåòðàìè êîíöåíòðàöèè èíòåðëåéêèíà IL-6 è ïîêàçàòåëÿìè ñïåðìîãðàìû áåñïëîäíûõ ìóæ÷èí (îáúåì 
ýÿêóëÿòà, êîëè÷åñòâî æèâûõ ñïåðìàòîçîèäîâ) îïðåäåëèëè òåíäåíöèþ ê îòðèöàòåëüíîé êîððåëÿòèâíîé ñâÿçè; 
òåíäåíöèþ ê ïîëîæèòåëüíîé ñâÿçè − ìåæäó ïàðàìåòðàìè êîíöåíòðàöèè IL-6 è êîëè÷åñòâîì ïîäâèæíûõ ïîëîâûõ 
êëåòîê. Âîçìîæíî, ÷òî óðîâíè êîíöåíòðàöèè IL-6 ìîæíî èñïîëüçîâàòü â êà÷åñòâå èíôîðìàòèâíûõ ìàðêåðîâ äëÿ 
äèàãíîñòèðîâàíèÿ áåñïëîäèÿ ìóæ÷èí. 

Êëþ÷åâûå ñëîâà: ïëîäíûå è áåñïëîäíûå ìóæ÷èíû, ñïåðìàëüíàÿ ïëàçìà, èîíû ùåëî÷íûõ ìåòàëëîâ, 
èíòåðëåéêèíû, ñïåðìîãðàìà. 

UDC 616. 155. 3-097. 36:616. 69-008. 8-074
The Content of Alkali Metal Ions and Il- 6, Il- 10 in Spermal Plasma
Maksymjuk H. V., Vorobets Z. D., Maksymjuk V. M. 
Abstract. Introduction. According to the WHO the percentage of infertile marriages is 10-15 % and does not tend 

to decrease. However, in just 30 % of the cases only one spouse is sterile. It is known that various exogenous factors 
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negatively affect the fertilizing capacity of sperm. Immunological factor plays significant role in the development of this 
problem. In particular, the concentration parameters of inflammatory and anti-inflammatory interleukins are related 
to the reproductive system activity of men and women. Standing fact concerns the transmission of signals in cells 
reaction to the products formed as the result of the inflammatory process and their role in the regulation of intracellular 
communication. It is known that interleukins are modulators of the regulation of male reproductive potential. However, 
their clinical significance on human reproductive functions even today remains controversial. 

The aim of this study: Assess the diagnostic value of concentration parameters of alkali metal ion concentration and 
the level of IL-6 i IL-10 in spermal plasma of the fertile and infertile men. 

Materials and methods. Ejaculates of 60 men were examined, who turned to the clinic about infertility during 
2013-1014. The standard assessment of ejaculates was carried out in accordance with the WHO requirements. The 
concentration of IL-6 and IL-10 was determined by Stat-fax-303, using the sets from “Vector-Best”. The content of 
alkali metal ions was determined using flame photometry method. The research results were also analyzed for volume, 
viscosity of the ejaculate, concentration of spermatozoa in 1 ml of ejaculate, the number of moving and living germ cells. 
Microsoft Excel was used for statistical data processing. The groups of data were compared using t-test. 

Results and discussion. The spermal plasma of the infertile and fertile men was tested for K+, Na+, IL-6 and IL-10 
content. The determined ion concentrations of alkali metal salts indicate that during the inflammation processes going 
in the tissues of the male reproductive system, the concentration of potassium ions in the plasma of patients stayed 
unchanged. Its average value among healthy men and patients did not go beyond the ± 9 mM range. Na+ concentration in 
plasma of the fertile men was 52,55 ± 4,02, and 61,20 ± 2,11 mM in the infertile. It should be noted that the concentration 
dynamics in the pro- and anti-inflammatory interleukins of the fertile and infertile men changes significantly. Thus, while 
the IL-6 concentration in spermal plasma of the fertile men is 4,62 ± 0,56, it is 20,33 ± 0 62 pg/cm3 for the infertile men. 
However, the values of the concentration of anti-inflammatory interleukin IL-10 are inverse to the pro-inflammatory 
IL-6, namely: the concentration of IL-10 in spermal plasma of the healthy men is 15 pg/cm3, whereas it is 11 pg/cm3 for 
patients. 

Conclusions. The research results show that, depending on the degree of inflammatory processes in men’s 
reproductive system, K+ concentration on the released secrets of adnexal glands changes for only 1.2 times (from 9.09 
to 8.79 mM) and Na+ (from 53 to 61 mM). While concentrations values of IL-6 and IL-10 vary from 4.0 to 1.4 times and 
are inverse to their values in healthy men semen, namely: spermal plasma of healthy men contains low concentration of 
IL-6 (5 vs 20 pg/cm3) and high concentration of IL-10 (15 vs 11 pg/cm3). 

Keywords: fertile and infertile men, spermal plasma, alkaline metal ions, interleukins, spermogram. 
Ðåöåíçåíò – ïðîô. Øåï³òüêî Â. ². 
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