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Âñòóï. Äîáðå â³äîìî, ùî ãåðì³íàòèâí³ êë³òèíè, 
ÿê³ ôîðìóþòü ÷îëîâ³÷ó ðåïðîäóêòèâíó ñèñòåìó, çíà-
õîäÿòüñÿ ó ôàç³ àêòèâíî¿ ðåãåíåðàö³¿ òà äèôåðåíö³à-
ö³¿ [5]. ×åðåç òå íàâ³òü êîðîòêèé êîíòàêò ç ³îí³çóþ÷îþ 
ðàä³àö³ºþ ñïðè÷èíÿº â íèõ âèíèêíåííÿ ðàä³àö³éíèõ 
ïîøêîäæåíü ð³çíî¿ ñêëàäíîñò³. Íàêîïè÷åííÿ òàêèõ 
ïîøêîäæåíü â äîñòàòí³é ê³ëüêîñò³ ìîæå ïðèçâåñòè 
äî âòðàòè ôåðòèë³çàö³éíîãî ïîòåíö³àëó ñïåðìàòî-
çî¿ä³â ³, â³äïîâ³äíî, äî ðîçâèòêó ÷îëîâ³÷îãî íåïë³ääÿ. 
Öüîìó â ïåâí³é ì³ð³ ñïðèÿº òàêîæ ³ òå, ùî íà â³äì³íó 
â³ä ³íøèõ êë³òèí, â ñïåðìàòîçî¿äàõ ëþäèíè â³äñóòíÿ 
çàõèñíà ñèñòåìà ðåïàðàö³¿ ÄÍÊ ³ íåäîñòàòíüî ïðåä-
ñòàâëåí³ àíòèîêñèäàíòí³ ôåðìåíòè, çîêðåìà êàòà-
ëàçà, ùî ðîáèòü ¿õ âêðàé íåçàõèùåíèìè äî ïîÿâè 
ìîëåêóëÿðíèõ ïîøêîäæåíü ÿäåðíîãî ãåíåòè÷íîãî 
ìàòåð³àëó [3,15]. 

Âîäíî÷àñ, äàí³ Äåðæêîìñòàòó Óêðà¿íè ñâ³ä÷àòü 
ïðî òå, ùî á³ëüø³ñòü ÷îëîâ³÷îãî íàñåëåííÿ íàøî¿ 
êðà¿íè ïðîæèâàº â ðåã³îíàõ, ùî çàçíàëè ðàä³îàê-
òèâíîãî òà/àáî õ³ì³÷íîãî çàáðóäíåííÿ ÿê âíàñë³äîê 
àâàð³¿ íà ×ÀÅÑ ÷è ³íøèõ òåõíîãåííèõ êàòàñòðîô ëî-
êàëüíîãî ìàñøòàáó, òàê ³ â ðåçóëüòàò³ çðîñòàííÿ 
àíòðîïîãåííèõ íàâàíòàæåíü íà íàâêîëèøíº ñåðåä-
îâèùå. Çà òàêèõ óìîâ çíà÷íî ï³äâèùóþòüñÿ ðèçèêè 
çîâí³øíüîãî íåãàòèâíîãî âïëèâó íà ÷îëîâ³÷ó ñòàòåâó 
ñèñòåìó òà íàêîïè÷åííÿ â ¿¿ êë³òèíàõ ñóáëåòàëüíèõ 
ïîøêîäæåíü [7,9]. 

Ðåçóëüòàòàìè áàãàòüîõ äîñë³äæåíü âñòàíîâ-
ëåíî, ùî â óìîâàõ ðàä³îàêòèâíîãî âïëèâó ïðîíèê-
í³ñòü ìåìáðàí ñïåðìàòîçî¿ä³â çðîñòàº â ðåçóëüòàò³ 
îêèñëåííÿ ïîäâ³éíèõ çâ’ÿçê³â ó íåíàñè÷åíèõ æèð-
íèõ êèñëîòàõ, ùî ó âåëèê³é ê³ëüêîñò³ çíàõîäÿòüñÿ â 
ïîâåðõíåâèõ ìåìáðàíàõ ñïåðìàòîçî¿ä³â [16]. Áåç-
ïåðå÷íî, âòðàòà íåíàñè÷åíîãî æèðíîêèñëîòíîãî 
êîìïîíåíòó íåãàòèâíî ïîçíà÷àºòüñÿ íå ò³ëüêè íà íà-
ï³âïðîíèêíîñò³ ìåìáðàí, àëå òàêîæ íà ¿õ òåêó÷îñò³, 
åëàñòè÷íîñò³ ³ ðåçèñòåíòíîñò³ äî îñìîòè÷íîãî øîêó, 
à òàêîæ âçàºìîä³¿ ð³çíîñòàòåâèõ ãàìåò â ïðîöåñ³ 
çàïë³äíåííÿ. Çà òàêèõ óìîâ çá³ëüøóºòüñÿ éìîâ³ð-
í³ñòü ïîøêîäæåííÿ ³ ðóéíóâàííÿ àêðîñîì, ùî ïðè-
çâîäèòü äî çðîñòàííÿ íåêîíòðîëüîâàíîãî âèêèäó 
aêðîcîìaëüíèõ ôåðìåíò³â ó ñ³ì’ÿíó ð³äèíó [1].

Ðåçóëüòàòè íàøèõ ïîïåðåäí³õ äîñë³äæåíü ñâ³ä-
÷àòü òàêîæ ³ ïðî ïàä³ííÿ ì³òîõîíäð³àëüíîãî òðàíñ-
ìåìáðàííîãî ïîòåíö³àëó â ñïåðìàòîçî¿äàõ äîíîð³â, 
ùî çàçíàëè ïîñèëåíîãî ðàä³îàêòèâíîãî íàâàíòà-
æåííÿ [12]. Çà òàêèõ óìîâ â³äáóâàºòüñÿ ðîç’ºäíàííÿ 
åëåêòðîííîãî òðàíñïîðòó â³ä ôîñôîðèëþâàí-
íÿ, ùî çóìîâëþº âèñíàæåííÿ åíåðãåòè÷íîãî ïóëó 
cïåðìaòîçî¿ä³â. Â íèõ ïî÷èíàþòü íàêîïè÷óâàòèñÿ 
ñóïåðîêñèäí³ ðàäèêàëè (Î–

2
), ùî óòâîðþþòüñÿ â ðå-

çóëüòàò³ ïðÿìîãî ïåðåíîñó åëåêòðîí³â ç åëåêòðîí-
òðàíñïîðòíîãî ëàíöþãà íà êèñåíü. Êð³ì òîãî, ïðè 
ðîçâèòêó ðàä³àö³éíîãî óðàæåííÿ â ñïåðìàòîçî¿äàõ 
çíà÷íî çðîñòàº ôåðìåíòàòèâíà àêòèâí³ñòü ÍÀÄÔ·Í-
îêñèäàçè, êîòðà â ñâîþ ÷åðãó, ñïðè÷èíÿº ïîñèëåíó 
ïðîäóêö³þ ñóïåðîêñèäíîãî àí³îí-ðàäèêàëó [6]. Â 
ðåçóëüòàò³, óòâîðåí³ ó âåëèê³é ê³ëüêîñò³ â³ëüí³ ðàäè-
êàëè íå âñòèãàþòü â ïîâí³é ì³ð³ çíåøêîäæóâàòècü 
åíåðãîºìíèìè àíòèîêñèäàíòíèìè ôåðìåíòàìè, ùî 
çðåøòîþ âèêëèêàº ñòðóêòóðí³ ïîøêîäæåííÿ ñïåðìà-
òîçî¿ä³â, ðîçâèòîê aïîïòîçó òà ¿õ íàñòóïíó çàãèáåëü 
[12,13]. 

Ìåòà äîñë³äæåííÿ – îö³íèòè ÿê³ñòü ñïåðìè òà 
âèçíà÷èòè ôåðòèë³çàö³éíèé ïîòåíö³àë ñïåðìàòîçî-
¿ä³â â çðàçêàõ ñïåðìè, îòðèìàíèõ â³ä ÷îëîâ³ê³â-äî-
áðîâîëüö³â, ÿê³ ïðîæèâàþòü â Óêðà¿í³ íà ðàä³îàêòèâ-
íî çàáðóäíåíèõ òåðèòîð³ÿõ ç ð³çíèì âì³ñòîì Ñs-137 
ó ´ðóíò³.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëè çà äîòðèìàííÿì óìîâ ìåäè÷íî¿ åòèêè ³ 
ïðè íàÿâíîñò³ ïèñüìîâî¿ çãîäè â³ä äîíîð³â ñïåðìè. 

Çðàçêè ñïåðìè áóëè îòðèìàí³ â³ä 165 ÷îëîâ³ê³â 
â³êîì â³ä 27 äî 42 ðîê³â ç Æèòîìèðñüêî¿, Êè¿âñüêî¿ 
òà Ïîëòàâñüêî¿ îáëàñòåé. Óñ³õ äîíîð³â ñïåðìè áóëî 
ïîä³ëåíî íà 3 ãðóïè â³äïîâ³äíî äî ðåã³îí³â ¿õ ïðî-
æèâàííÿ.  Çá³ð ñïåðìè ïðîâîäèëè øëÿõîì ìàñòóð-
áàö³¿ ó ñòåðèëüíó ïðîá³ðêó ï³ñëÿ 3–4 äí³â ñòàòåâîãî 
óòðèìàííÿ. Êîæíèé åÿêóëÿò âèòðèìóâàëè ïðîòÿãîì 
20-60 õâ ïðè 37îÑ, ùîá â³äáóëîñü ïîâíå ðîçð³äæåí-
íÿ ñïåðìè. Àíàë³ç ô³ç³îëîã³÷íèõ òà ìîðôîëîã³÷íèõ 
õàðàêòåðèñòèê ñïåðìè çä³éñíþâàëè çà îñíîâíèìè 
êðèòåð³ÿìè, ùî ðåêîìåíäîâàí³ ÂÎÎÇ [20]. 

Æèòòºçäàòí³ñòü ñïåðìàòîçî¿ä³â âèçíà÷àëàñü çà 
äîïîìîãîþ âîäíîãî ðîç÷èíó åîçèíó Y (1,25%) òà íè-
ãðîçèíó (10%). Ïðè òåñòóâàíí³ ðóõëèâîñò³ ñïåðìàòî-
çî¿ä³â êðàïëþ ñïåðìè ðîçì³ùóâàëè â ëóíö³ íà ïðåä-
ìåòíîìó ñêåëüö³, ïðîãð³âàëè íà òåðìîñòàòîâàíîìó 
ñòîëèêó ïðè 37îÑ òà ïðîäèâëÿëèñü ï³ä ñâ³òëîâèì 
ì³êðîñêîïîì íà çá³ëüøåíí³ õ400. Äëÿ âèçíà÷åííÿ 
çàãàëüíî¿ ðóõëèâîñò³ ñïåðìàòîçî¿ä³â íàâìàííÿ â³ä-
áèðàëè ïî 200 ñïåðìàòîçî¿ä³â â êîæí³é ç äâîõ ïî-
âòîðíîñòåé â³ä îäíîãî çðàçêà. Ñïåðìàòîçî¿äè ââà-
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ïîâåðõíåþ çåìë³ çà ïðîì³æîê ÷àñó t íà òåðèòîð³¿, äå 
çàáðóäíåííÿ 137Cs äîð³âíþâàëî 37 êÁê/ì2 â ê³íö³ êâ³ò-
íÿ 1986 ðîêó. Âíåñîê â åêñïîçèö³éíó äîçó P (t), îêð³ì 
137Cs, òàêîæ ðîáèëè 131I, 132Te, 106Ru, 140Ba òà 134Cs, 
ïðè÷îìó ó ïåð³îä ç 26 êâ³òíÿ ïî 31 ñåðïíÿ 1986ð. â³í 
äîð³âíþâàâ 85%, à ç 31 ñåðïíÿ ïî 31 ãðóäíÿ 1986ð. 
ëèøå 20%. ×èñåëüí³ çíà÷åííÿ êîåô³ö³ºíò³â ôîðìóëè 
2 áóëè âçÿò³ ç ðîá³ò [2,14]. 

Ïðè ï³äðàõóíêó ³íäèâ³äóàëüíî¿ åêâ³âàëåíòíî¿ äîçè 
âíîñèëàñü ïîïðàâêà íà äî ÷îðíîáèëüñüêå ðàä³îàê-
òèâíå çàáðóäíåííÿ òåðèòîð³é, êîòðå âèíèêëî â ðå-
çóëüòàò³ àòìîñôåðíîãî âèïðîáóâàííÿ àòîìíî¿ çáðî¿ 
ó 60-ò³ ðîêè ÕÕ ñòîë³òòÿ ³ ÿêå ïðèáëèçíî äîð³âíþº 3,7 
êÁê/ì2, øëÿõîì â³äí³ìàííÿ â³ä ñóìàðíî¿ äîçè íåþ 
çóìîâëåíî¿ ÷àñòêè. Âíåñîê ïðèðîäíèõ ðàä³îíóêë³ä³â, 
à ñàìå 40K, 238U, 232Th òîùî, òà êîñì³÷íèõ ïðîìåí³â ó 
ôîðìóâàííÿ ³íäèâ³äóàëüíî¿ åêâ³âàëåíòíî¿ äîçè áóâ 
íåçíà÷íèì ³ íå ïåðåâèùóâàâ 0,9 ìÇâ çà óìîâè ïåðå-
áóâàííÿ ëþäèíè ïðîòÿãîì 25 ðîê³â íà â³äêðèòîìó ïî-
â³òð³ íå ìåíøå 3-õ ãîä â äåíü. 

Ï³äðàõóíîê åôåêòèâíî¿ äîçè íà ãîíàäè çä³éñíþ-
âàëè øëÿõîì ïåðåìíîæåííÿ ³íäèâ³äóàëüíî¿ åêâ³âà-
ëåíòíî¿ äîçè íà çâàæóâàëüíèé ôàêòîð W

T
, ùî äëÿ 

ãîíàä äîð³âíþâàâ 0,25 [2]. 
Â ãðóïàõ ÷îëîâ³ê³â ç ð³çíèõ ðåã³îí³â êîëåêòèâíà 

åêâ³âàëåíòíà äîçà îö³íþâàëàñü øëÿõîì ï³äñóìîâó-
âàííÿ ³íäèâ³äóàëüíèõ åêâ³âàëåíòíèõ äîç. Ïîïåðå-
äíüî ïàö³ºíòè áóëè îïèòàí³ ùîäî ñòðîê³â ïåðåáó-
âàííÿ â çîí³ çàáðóäíåííÿ, ¿õ ïðîôåñ³éíî¿ ä³ÿëüíîñò³, 
ñåðåäíüî¿ òðèâàëîñò³ çíàõîäæåííÿ âñåðåäèí³ ³ íàçî-
âí³ áóäèíê³â, óìîâ æèòòÿ, çâè÷îê, õàð÷óâàííÿ òîùî.

Ïîð³âíÿííÿ äàíèõ äëÿ ð³çíèõ ãðóï äîíîð³â ïðî-
âîäèëè ³ç çàñòîñóâàííÿì äèñïåðñ³éíîãî àíàë³çó 
“ANOVA” òà íåïàðíîãî òåñòó Ñòüþäåíòà ç ïîïðàâ-
êîþ Áîíôåðîí³. Äîâ³ð÷³ ³íòåðâàëè äëÿ ñåðåäí³õ çíà-
÷åíü (Ì±m) âèçíà÷àëè çà äîïîìîãîþ t-êðèòåð³þ ïðè 
ð=0,95 íà ï³äñòàâ³ ï³äðàõóíêó ñòàíäàðòíî¿ ïîõèáêè 
(SE). Îñíîâó ñòàòèñòè÷íî¿ îáðîáêè ñêëàäàëè äâî-
á³÷í³ êðèâ³ ðîçïîä³ëó âèïàäêîâèõ äàíèõ. Â³äì³ííîñò³ 
ââàæàëè ñòàòèñòè÷íî çíà÷óùèìè ïðè ð<0,05 [4].

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðîöåñ çàáðóäíåííÿ íàâêîëèøíüîãî ñåðåäîâèùà 
ðàä³îíóêë³äàìè ï³ñëÿ àâàð³¿ íà ×ÀÅÑ ñêëàäàâñÿ ç 
äâîõ ôàç. Â ïåðø³é ïðåâàëþâàëè êîðîòêîæèâó÷³ ³çî-
òîïè 131I, 132Te + 132I, 140Ba + 140La, à â äðóã³é – ãîëîâíèì 
÷èíîì 137Cs òà 134Cs, ïðè öüîìó òðèâàë³ñòü ³ñíóâàííÿ 
134Cs áóëà îáìåæåíîþ ïîð³âíÿíî ç 137Cs ëèøå äåê³ëü-
êîìà ðîêàìè. 90Sr òà ³çîòîïè ïëóòîí³þ íå ìàëè øèðî-
êîãî ðîçïîâñþäæåííÿ â íàâêîëèøíüîìó ñåðåäîâè-
ù³ ³ çàãàëîì áóëè ëîêàë³çîâàí³ íà òåðèòîð³¿ ïåðøî¿ 
çîíè. Òîìó ãîëîâíèì ³íäèêàòîðîì ðàä³îàêòèâíîãî 
çàáðóäíåííÿ ì³ñöåâîñò³ áóâ îáðàíèé ³çîòîï 137Cs, 
ïðè÷îìó ðîçìåæóâàííÿ ðàä³îàêòèâíî çàáðóäíåíèõ 
òåðèòîð³é íà çîíè (I, II, III, IV) ïðîâîäèëàñü â çàëåæ-
íîñò³ â³ä ù³ëüíîñò³ ¿õ ðàä³îàêòèâíîãî çàáðóäíåííÿ 
ñàìå 137Cs [10].

Äàí³ ñòîñîâíî ³íäèâ³äóàëüíèõ åêâ³âàëåíòíèõ äîç 
íà âñå ò³ëî òà åôåêòèâíèõ äîç íà ãîíàäè, ùî áóëè 
àêóìóëüîâàí³ äîíîðàìè ñïåðìè ó ïåð³îä ç êâ³òíÿ 
1986 äî äàòè âçÿòòÿ ñïåðìè, à òàêîæ â³êîâ³ õàðàê-
òåðèñòèêè ÷îëîâ³ê³â íàâåäåí³ ó òàáë. 1. Äîíîðè çà-
ãàëîì íàêîïè÷èëè ãðóïîâó êîëåêòèâíó äîçó â 0,61; 
0,24 òà 0,01 ëþäèíî-Çâ, ïðîæèâàþ÷è ó Æèòîìèð-

æàëè ðóõëèâèìè, ÿêùî âîíè ìîãëè ïåðåì³ùóâàòèñü 
â ïðîñòîð³ àáî õî÷à á çä³éñíþâàòè êîëèâàëüí³ ðóõè 
õâîñòîì. 

Çà ê³íåòè÷íèìè õàðàêòåðèñòèêàìè ñïåðìàòîçî-
¿äè ïîä³ëÿëè íà 4 êàòåãîð³¿. Äî êàòåãîð³¿ À â³äíîñè-
ëè øâèäê³ ñïåðìàòîçî¿äè, ùî ðóõàëèñÿ ïðÿìîë³í³é-
íî; äî êàòåãîð³¿ Â – ñïåðìàòîçî¿äè ç ïîñòóïàëüíèì 
ðóõîì, ùî ïîâ³ëüíî ïåðåñóâàëèñü ó ïðîñòîð³ ÿê ïðÿ-
ìîë³í³éíî, òàê ³ êðèâîë³í³éíî; äî êàòåãîð³¿ Ñ – ðóõëèâ³ 
ñïåðìàòîçî¿äè, ùî íå ïåðåñóâàëèñü ó ïðîñòîð³; äî 
êàòåãîð³¿ Ä – íåðóõîì³ ñïåðìàòîçî¿äè.

Êîíöåíòðàö³þ ñïåðìàòîçî¿ä³â îö³íþâàëè çà äî-
ïîìîãîþ êàìåðè Ãîðÿºâà. Àíàëîã³÷íèì ÷èíîì âèçíà-
÷àëè âì³ñò ëåéêîöèò³â â ñïåðì³ ï³ñëÿ ïðîâåäåííÿ çà-
áàðâëåííÿ çðàçê³â îðòî-òîëó¿äèíîì íà ïðèñóòí³ñòü 
ïåðîêñèäàçíî¿ àêòèâíîñò³, à pH ñïåðìè âèì³ðþâàëè 
çà äîïîìîãîþ ëàêìóñîâîãî ïàï³ðöÿ.

Îö³íêó ìîðôîëîã³÷íèõ îñîáëèâîñòåé ñïåðìàòî-
çî¿ä³â çä³éñíþâàëè ï³ñëÿ ôàðáóâàííÿ ìàçê³â ãåìà-
òîêñèëèíîì ïî Ïàïàí³êîëàó. Ñïåðìàòîçî¿äè ââà-
æàëè íîðìàëüíèìè, ÿêùî ¿õ ñòðóêòóðà â³äïîâ³äàëà 
âèçíàíèì ñòàíäàðòàì ³ ïðè öüîìó íå áóëî ïîì³÷åíî 
í³ÿêèõ äåôåêò³â ó ãîë³âö³, õâîñò³, øèéö³ òà öåíòðàëü-
í³é ÷àñòèí³. Êð³ì òîãî, ãîë³âêà ìàº ìàòè îâàëüíó 
ôîðìó ç ÷³òêî îêðåñëåíîþ àêðîñîìîþ, äîâæèíîþ â 
ìåæàõ 4,0-5,5 ìêì òà òîâùèíîþ – 2,5-3,3 ìêì, ïðè-
÷îìó ¿õ ñï³ââ³äíîøåííÿ ïîâèííî äîð³âíþâàòè 1,5-
1,75. ²íäåêñ àíîìàëüíîñò³ ñïåðìàòîçî¿ä³â âèçíà÷àëè 
ÿê ñï³ââ³äíîøåííÿ âñ³õ ïîì³÷åíèõ ìîðôîëîã³÷íèõ äå-
ôåêò³â â àíàòîì³÷í³é áóäîâ³ ïðîàíàë³çîâàíèõ ñïåð-
ìàòîçî¿ä³â äî çàãàëüíî¿ ê³ëüêîñò³ öèõ ñïåðìàòîçî¿-
ä³â. 

Àñòåíîçîîñïåðì³ÿ õàðàêòåðèçóâàëà ñòàí ñïåðìè 
äîíîðà, êîëè â çðàçêó áóëî ïîì³÷åíî ìåíøå, í³æ 50% 
ïîñòóïàëüíî ðóõëèâèõ ñïåðìàòîçî¿ä³â (À+Â), ïðè÷î-
ìó ÷èñåëüí³ñòü êàòåãîð³¿ À ìàëà ñòàíîâèòè ìåíøå 
25% çàãàëüíî¿ ê³ëüêîñò³ ñïåðìàòîçî¿ä³â. Îë³ãîçî-
îñïåðì³ÿ âèçíà÷àëàñü ÿê ñòàí, êîëè êîíöåíòðàö³ÿ 
ñïåðìàòîçî¿ä³â â 1 ìë åÿêóëÿòó áóëà ìåíøå 20×106 
êë³òèí. Òåðàòîçîîñïåðì³ÿ õàðàêòåðèçóâàëà íàÿâ-
í³ñòü â çðàçêó ñïåðìè ìåíøå, í³æ 30% ìîðôîëîã³÷íî 
íîðìàëüíèõ ñïåðìàòîçî¿ä³â. 

Äîçèìåòðè÷íèé àíàë³ç òà îö³íêà ³íäèâ³äóàëüíî¿ 
åêâ³âàëåíòíî¿ äîçè äëÿ âñüîãî ò³ëà ñïåðìîäîíîð³â 
áóëà ïðîâåäåíà ó â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè 
[14] ïî ôîðìóë³:

                                                                         
,                      (1)

äå: A
o

137 – ðàä³àö³éíå çàáðóäíåííÿ íàñåëåíî¿ òå-
ðèòîð³¿ 137Cs â ê³íö³ êâ³òíÿ 1986 ðîêó, ND(t) – íîðìî-
âàíà åêâ³âàëåíòíà äîçà îòðèìàíà äëÿ âñüîãî ò³ëà 
ïðîòÿãîì ÷àñó t, ÿêó îáðàõîâóâàëè çà ð³âíÿííÿì:

                                                                                 
,             (2)

äå: Ì – â³äñîòîê çîâí³øíüîãî îïðîì³íåííÿ ó ñó-
ìàðí³é äîç³; C

1
 – êîåô³ö³ºíò ïåðåòâîðåííÿ åêñïî-

çèö³éíî¿ äîçè â òêàíèííó ïîãëèíåíó äîçó; Ñ
2
 – êîå-

ô³ö³ºíò ïåðåòâîðåííÿ òêàíèííî¿ ïîãëèíåíî¿ äîçè 
â åêâ³âàëåíòíó äîçó; F

1
 – êîåô³ö³ºíò êîðåêö³¿, ùî 

âðàõîâóº âïëèâ ñòàíó ´ðóíò³â íà åêñïîçèö³éíó äîçó â 
ïîâ³òð³; F

2
 – ôàêòîð ïåðåáóâàííÿ íàçîâí³ çà ìåæàìè 

áóä³âë³; F
3
 – êîåô³ö³ºíò åêðàíóâàííÿ, P (t) – åêñïîçè-

ö³éíà äîçà â àòìîñôåðíîìó ïîâ³òð³ íà âèñîò³ 1 ì íàä 
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ñüêîìó, Êè¿âñüêîìó òà Ïîëòàâñüêîìó ðåã³îí³, â³ä-
ïîâ³äíî. Âîäíî÷àñ í³ÿêèõ ñòàòèñòè÷íî äîñòîâ³ðíèõ 
â³êîâèõ ðîçá³æíîñòåé ì³æ ãðóïàìè ÷îëîâ³ê³â âñòà-
íîâëåíî íå áóëî. 

Äàí³ ñòîñîâíî ô³ç³îëîã³÷íèõ ïàðàìåòð³â åÿêóëÿ-
òó òà ÿêîñò³ ñïåðìè â ð³çíèõ ãðóïàõ ïðåäñòàâëåí³ â 
òàáë. 2. ßê áà÷èìî, íàéá³ëüøå ñåðåäíº çíà÷åííÿ 
îá’ºìó åÿêóëÿòó áóëî âëàñòèâå ÷îëîâ³êàì ç Ïîëòàâ-
ñüêî¿ îáëàñò³, à íàéìåíøå – ìåøêàíöÿì Æèòîìèð-
ñüêî¿ îáëàñò³. Ãðóïà 2 çà öèì ïîêàçíèêîì ñòàòèñòè÷-
íî íå â³äð³çíÿëàñü â³ä ãðóïè 3, 
õî÷à ìàëà â³äì³ííîñò³ ç ãðóïîþ 
1. 

ßêùî çãàäàòè, ùî íàé-
á³ëüøèé âíåñîê ó ôîðìóâàííÿ 
ñ³ì’ÿíî¿ ð³äèíè òà, â³äïîâ³ä-
íî, îá’ºìó åÿêóëÿòó ðîáëÿòü 
ñ³ì’ÿí³ ïóõèðö³ ðàçîì ç ïðî-
ñòàòîþ, òî ñë³ä ïðèïóñòèòè, ùî 
ñàìå ó ÷îëîâ³ê³â ç ãðóïè 2 òà 3 ö³ 
äîïîì³æí³ ñòàòåâ³ çàëîçè ôóíê-
ö³îíóâàëè çíà÷íî êðàùå, í³æ ó 
ãðóï³ 1. 

ßê ïðàâèëî, ïðè 37îÑ ðîç-
ð³äæåííÿ ñïåðìè â³äáóâàºòü-
ñÿ ïðèáëèçíî çà 20 õâ. Â öåé 
ïåð³îä â³äáóâàºòüñÿ àêòèâàö³ÿ 
ïðîòåàçíèõ ôåðìåíò³â åÿêó-
ëÿòó, êîòð³ ïîñòóïîâî òðàíñ-
ôîðìóþòü ³íåðòíó ìîëåêóëó 
ïðîñòàòîñïåöèô³÷íîãî àíòèãå-
íó (ÏÑÀ) ó àêòèâíó ôîðìó äî-
âæèíîþ â 237 àì³íîêèñëîòíèõ 
çàëèøê³â, â³äîêðåìëþþ÷è â³ä 
íå¿ ³íåðòí³ ïîë³ïåïòèäí³ øìàò-
êè. Ñàìå ÏÑÀ çãîäîì çóìîâ-
ëþº äåãðàäàö³þ êîëî¿äíîãî 
ìàòðèêñó åÿêóëÿòó, òèì ñàìèì 
ñïðèÿþ÷è íàáóòòþ ïîñòóïàëü-
íî¿ ðóõëèâîñò³ ñïåðìàòîçî¿äà-
ìè [15].

Øâèäøå çà âñå ïîâíå ðîçð³äæåííÿ ñïåðìè â³ä-
áóâàëîñü â ãðóï³ 3, à ïîâ³ëüí³øå – â ãðóï³ 1, ùî òàêîæ 
ãîâîðèòü íà êîðèñòü ïîïåðåäíüî âèñóíóòî¿ äóìêè 
ïðî äåÿê³ íåãàðàçäè ç ôóíêö³îíóâàííÿì ñ³ì’ÿíèõ 
ïóõèðö³â òà ïðîñòàòè ó ÷îëîâ³ê³â ãðóïè 1 ïîð³âíÿíî ç 
ãðóïàìè 2 òà 3. Òóò ñë³ä çãàäàòè, ùî óëüòðàçâóêîâå 
îáñòåæåííÿ ó÷àñíèê³â ë³êâ³äàö³¿ àâàð³¿ íà ×ÀÅÑ ÷åðåç 
10 ðîê³â ï³ñëÿ êàòàñòðîôè âèÿâèëî â íèõ ñïåöèô³÷í³ 
óøêîäæåííÿ ïðîñòàòè ³ ñ³ì’ÿíèõ ïóõèðö³â, ïîä³áí³ äî 
òèõ, ùî âèíèêàþòü ïðè õðîí³÷íîìó âåçèêóë³ò³ òà ïðî-
ñòàòèò³ [8]. ßê âèäíî ç ïðåäñòàâëåíèõ äàíèõ (äèâ. 

Òàáëèöÿ 1.

Âïëèâ ðàä³îàêòèâíî¿ çàáðóäíåíîñò³ ðåã³îíó ïðîæèâàííÿ íà ôîðìóâàííÿ ³íäèâ³äóàëüíî¿ 
åêâ³âàëåíòíî¿ äîçè îïðîì³íåííÿ âñüîãî ò³ëà òà åôåêòèâíî¿ ãîíàäíî¿ äîçè ó ÷îëîâ³ê³â-

äîíîð³â ñïåðìè

¹ 
ãðóïè

Íàçâà ðåã³îíó
Ð³âåíü ðàä³îàêòèâíîãî 
çàáðóäíåííÿ òåðèòîð³é 

Cs-137,  êÁê/ì2 

Ê³ëüê³ñòü ñïåðìî-
äîíîð³â Ñåðåäí³é â³ê äî-

íîð³â ñïåðìè â 
ãðóïàõ, ðîêè

Ñåðåäíÿ ³í-
äèâ³äóàëüíà 
åôåêòèâíà 
äîçà íà ãî-
íàäè, ìêÇâ

Ñåðåäíÿ 
³íäèâ³äóàëüíà 
åêâ³âàëåíòíà 

äîçà, ìÇâÑåëî Ì³ñòî

1
Æèòîìèðñüêà  

îáëàñòü

185-550 6 22

33,5±0,7 2,47±0,06 9.87±0,24
100-185 13

40-100 4 8

20-100 9

2
Êè¿â òà Êè¿âñüêà  

îáëàñòü 

100-185 4 14

32,7±0,5 1,22±0,04 4.86±0,1540-100 13

20-100 3 16

3 Ïîëòàâñüêà îáë. 2-10 8 45 32,6±0,4 0,05±0,01 0,20±0,03

Òàáëèöÿ 2.

Àíàë³ç ô³ç³îëîã³÷íèõ âëàñòèâîñòåé åÿêóëÿòó òà ÿêîñò³ ñïåðìè 
ó ÷îëîâ³ê³â ç ð³çíèõ îáëàñòåé Óêðà¿íè

¹
Íàçâà ïàðàìåòðó
(îäèíèö³ âèì³ðó)

Ñåðåäíº çíà÷åííÿ ïàðàìåòðó 
(Ì±m)

Ãðóïà 1 Ãðóïà 2 Ãðóïà 3

1. Îá’ºì åÿêóëÿòó (ìë) 2,1±0,7*# 3,5±0,6# 4,2±0,8*

2.
×àñ ðîçð³äæåííÿ 

åÿêóëÿòó (õâ.)
45±11* 38±14 27±6*

3. ðÍ ñïåðìè (ó.î.) 7,6±0,2 7,9±0,1& 7,3±0,1&

4.
Êîíöåíòðàö³ÿ ñïåðìàòîçî¿ä³â â åÿêóëÿò³, ×106 

(ñïåðìàòîçî¿ä³â/ìë)
45±35* 69±21 98±16*

5.
Ñïåðìàòîçî¿äè ç³ øâèäêèì ïðÿìîë³í³éíèì 

ðóõîì, êàòåãîð³ÿ À (%)
17±6* 27±7 39±13*

6.
Ñïåðìàòîçî¿äè ç ïîñòóïàëüíèì ðóõîì,  

êàòåãîð³ÿ À+Â (%)
42±10* 61±12 68±14*

7.
Çàãàëüíà ðóõëèâ³ñòü ñïåðìàòîçî¿ä³â,  

êàòåãîð³ÿ À+Â+Ñ (%)
62±13 71±9 83±11

8. Æèòòºçäàòí³ñòü ñïåðìàòîçî¿ä³â (%) 73±14 72±10 86±13

9. Âì³ñò äåôåêòíèõ ñïåðìàòîçî¿ä³â (%) 75±18* 48±12& 14±7*&

10.
Êîíöåíòðàö³ÿ ëåéêîöèò³â ó ñïåðì³  

(êë³òèíè/ìë)
(225±65)
×103 *#

(397±43)
×102 #&

(285±36)
×10*&

11.
²íäåêñ àíîìàëüíîñò³ 
ñïåðìàòîçî¿ä³â (ó.î)

1,52±0,28* 1,14±0,23& 0,32±0,11*&

Ïðèì³òêà: *  ñòàòèñòè÷íî äîñòîâ³ðí³ â³äì³ííîñò³ ïðè ð 0,05 ì³æ ãðóïàìè 1 òà 3; #  ì³æ ãðóïàìè 

1 òà 2; & – ì³æ ãðóïàìè 2 òà 3.
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òàáë. 2), âì³ñò ëåéêîöèò³â ó ñïåðì³ ÷îëîâ³ê³â ç ãðóïè 
1 áóâ çíà÷íî âèùèé, í³æ â ãðóï³ 2 òà 3, õî÷à ³ â ìåæàõ 
íîðìè (<106 êë/ìë), ùî ìîæå áóòè ÿê íàñë³äêîì õðî-
í³÷íîãî çàïàëåííÿ, òàê ³ ðåçóëüòàòîì ïîñëàáëåííÿ 
ãåìàòîòåñòèêóëÿðíîãî áàð’ºðó, êîòðå ñïîñòåð³ãà-
ºòüñÿ ï³ä ä³ºþ õðîí³÷íîãî îïðîì³íåííÿ ³îí³çóþ÷îþ 
ðàä³àö³ºþ [11], îñê³ëüêè ó äîíîð³â ñïåðìè íå áóëî 
âèÿâëåíî áóäü-ÿêèõ ³íôåêö³éíèõ çàõâîðþâàíü ñå÷î-
ñòàòåâî¿ ñèñòåìè.

Àíàë³ç æèòòºçäàòíîñò³ ñïåðìàòîçî¿ä³â íå âè-
ÿâèâ áóäü-ÿêèõ ðîçá³æíîñòåé çà öèì ïîêàçíèêîì 
ì³æ ãðóïàìè äîíîð³â ñïåðìè. Îäíàê ïîäàëüøèé 
ðîçãëÿä ê³íåòè÷íèõ õàðàêòåðèñòèê ñïåðìàòîçî¿ä³â 
ïîêàçàâ ñóòòºâå óïîâ³ëüíåííÿ ïîñòóïàëüíîãî ðóõó 
ñïåðìàòîçî¿ä³â â áàãàòüîõ çðàçêàõ ñïåðìè â³ä ÷î-
ëîâ³ê³â ç ãðóïè 1 çà ìåæ³ âñòàíîâëåíèõ ë³ì³ò³â [20]. 
Íàòîì³ñòü, öèì êðèòåð³ÿì çàäîâîëüíÿëà ïåðåâàæíà 
á³ëüø³ñòü çðàçê³â ñïåðìè äîíîð³â äðóãî¿ òà òðåòüî¿ 
ãðóïè. Äî òîãî æ, ó ÷îëîâ³ê³â ç ãðóïè 1 ó çðàçêàõ 
ñïåðìè âèÿâëåíî ìàêñèìàëüíó ê³ëüê³ñòü ñïåðìà-
òîçî¿ä³â êàòåãîð³¿ Ñ – 20%. Ïðîâåäåííÿ ì³êðîñêî-
ï³÷íîãî àíàë³çó ìîðôîëîã³÷íèõ îçíàê ñïåðìàòîçî-
¿ä³â ïîêàçàëî íàÿâí³ñòü äåôåêòíèõ ñïåðìàòîçî¿ä³â 
ó çðàçêàõ ÷îëîâ³ê³â óñ³õ òðüîõ ãðóï, àëå â ãðóï³ 1 ¿õ 
âì³ñò ó ñïåðì³ áóâ ìàêñèìàëüíèì, à ó ãðóï³ 3 – íàé-
ìåíøèì, ùî äîñòîâ³ðíî â³äð³çíÿâñÿ â³ä àíàëîã³÷íèõ 
ïîêàçíèê³â ïåðøèõ äâîõ ãðóï.

Ñåðåä ñòðóêòóðíèõ äåôåêò³â ñïåðìàòîçî¿ä³â, 
ùî ïðåâàëþâàëè â çðàçêàõ ñïåðìè ÷îëîâ³ê³â ãðóïè 
1 ñë³ä â³äçíà÷èòè ïîøêîäæåí³ ãîë³âêè, çðóéíîâàí³ 
òà âàêóîë³çîâàí³ àêðîñîìè. Òàêîæ áóëî ïîì³÷åíî ó 
áàãàòüîõ ñïåðìàòîçî¿ä³â ïîëàìàí³ õâîñòè òà ïðè-
ñóòí³ñòü íàäì³ðíî¿ öèòîïëàçìè â îáëàñò³ øèéêè. Â 
ðåçóëüòàò³ ³íäåêñ àíîìàëüíîñò³ ñïåðìàòîçî¿ä³â â 
ö³é ãðóï³ ñÿãíóâ íàéá³ëüøîãî çíà÷åííÿ â 1,52 ó.î. Â 
ãðóï³ 2 ãîëîâíèì ÷èíîì ñïîñòåð³ãàëèñü ïîøêîäæåí³ 
ãîë³âêè òà àêðîñîìí³ äåôåêòè ³ â çíà÷íî ìåíø³é ê³ëü-
êîñò³ ñïîñòåð³ãàëèñü ïîëàìêè õâîñò³â òà öèòîïëàç-
ìàòè÷í³ êðàïëèíè. ²íäåêñ àíîìàëüíîñò³ ñïåðìàòî-
çî¿ä³â â ãðóï³ 2 áóâ ìåíøèì, í³æ â ãðóï³ 1 (1,14 ó.î.), 
àëå íå íà ñòàòèñòè÷íî äîñòîâ³ðíîìó ð³âí³. Â ãðóï³ 3 

òåæ ñïîñòåð³ãàëèñü çðóéíîâàí³ àêðîñîìè, ïîëàìàí³ 
õâîñòè, âàêóîë³çîâàí³ àêðîñîìè òà öèòîïëàçìàòè÷-
í³ êðàïëèíêè, àëå â íàáàãàòî ìåíø³é ê³ëüêîñò³, í³æ ó 
ãðóïàõ 1 òà 2. ²íäåêñ àíîìàëüíîñò³ ñïåðìàòîçî¿ä³â 
ó ãðóï³ 3 áóâ ìàéæå â 3,5 òà 4,5 ðàçè ìåíøèé, í³æ 
ó ãðóïàõ 2 òà 1, â³äïîâ³äíî. Òóò ñë³ä òàêîæ çãàäàòè 
ïðî òå, ùî ðÍ åÿêóëÿòó â ãðóïàõ 1 òà 2 çðîñëà ïîð³â-
íÿíî ç ãðóïîþ 3, à ëóæíå ñåðåäîâèùå, ÿê ïðàâèëî, 
çóìîâëþº ïîÿâó ñïîíòàííî¿ àêðîñîìíî¿ ðåàêö³¿ òà 
ðóéíóâàííÿ àêðîñîì.

Àíàë³ç ³íäèâ³äóàëüíèõ ñïåðìîãðàì âèÿâèâ 
(òàáë. 3), ùî ó ãðóï³ 1 àñòåíîçîîñïåðì³ÿ ñïîñòå-
ð³ãàëàñü ó 26, òåðàòîçîîñïåðì³ÿ – ó 16, à îë³ãîçî-
îñïåðì³ÿ – ò³ëüêè ó 10 ìåøêàíö³â ðåã³îíó. Ó ãðóï³ 
ñïåðìîäîíîð³â ç Êèºâa òa Êè¿âñüêî¿ îáëàñò³ àñòå-
íîçîîñïåðì³þ áóëî ä³àãíîñòîâàíî ó 13, à îë³ãîçî-
îñïåðì³þ ó 6 òà òåðàòîçîîñïåðì³þ ó 16 ÷îëîâ³ê³â. 
Â òîé æå ÷àñ ó ãðóï³ ç Ïîëòàâñüêîãî ðåã³îíó ãîëî-
âíèì ÷èíîì ñïîñòåð³ãàëàñü íîðìîçîîñïåðì³ÿ, õî÷à 
5 ðaç³â òàêîæ â³äì³÷åíî ïîÿâó îë³ãîçîîñïåðì³¿ òa 4 
ðàçè – àñòåíîçîîñïåðì³¿. 

Ñóòòºâå ïîã³ðøåííÿ ÿêîñò³ ñïåðìè â ãðóïàõ 1 òà 
2 ìîæíà ïîÿñíèòè ùå é òèì, ùî àêòèí³äí³ ðàä³îíó-
êë³äè, äî ÿêèõ íàëåæàòü ³çîòîïè ïëóòîí³þ òà àìåðè-
ö³é, çäàòí³ äîëàòè ãåìàòîòåñòèêóëÿðíèé áàð’ºð çà 
äîïîìîãîþ çàë³çî-òðàíñôåðèíîâîãî ìåòàáîë³÷íî-
ãî øëÿõó ³ êîíöåíòðóâàòèñü â òåñòèêóëÿðíèõ òêàíè-
íàõ, òèì ñàìèì íåãàòèâíî âïëèâàþ÷è íà ñïåðìà-
òîãåíåç [11]. Çâ³äòè ³ ïîõîäèòü äîäàòêîâèé ³ìïóëüñ 
äëÿ ïîøêîäæåííÿ ñïåðìàòîãåíåçó, îñê³ëüêè, â³äïî-
â³äíî äî êàðò ðàä³îàêòèâíîãî çàáðóäíåííÿ Óêðà¿íè, 
àêòèí³äè º ó ´ðóíò³ â Æèòîìèðñüêîìó òà Êè¿âñüêîìó 
ðåã³îíàõ, àëå â³äñóòí³ ó Ïîëòàâñüêîìó. 

Â ë³òåðàòóð³ íàâîäÿòüñÿ â³äîìîñò³ ïðî íåãà-
òèâíèé âïëèâ íà ñïåðìó áàãàòüîõ êñåíîá³îòèê³â, 
à òàêîæ â³êó ÷îëîâ³ê³â. Ñïðîáóºìî äîâåñòè, ùî â 
ìåæàõ òèõ äîñë³äæåíü, êîòð³ íàìè áóëè ïðîâåäå-
í³, ä³ÿ ð³çíèõ ÷èííèê³â, â³äì³ííèõ â³ä ³îí³çóþ÷î¿ ðà-
ä³àö³¿, áóëà çâåäåíà äî ì³í³ìóìó. Òàê, ñåðåäí³é â³ê 
äîíîð³â ñïåðìè â 3-îõ ãðóïàõ íå ìàâ ñòàòèñòè÷íèõ 
ðîçá³æíîñòåé, ïðè÷îìó äî äîñë³äæåííÿ çàãàëîì 

Òàáëèöÿ 3.

Ê³ëüê³ñíèé àíàë³ç ïîÿâè íîðìàëüíîãî òà ïàòîëîã³÷íîãî ñòàí³â ñïåðìè ó ÷îëîâ³ê³â  
ç ð³çíèõ ðåã³îí³â Óêðà¿íè

Ñòàí ñïåðìè

Ê³ëüê³ñòü âèïàäê³â, çâè÷àéí³ îäèíèö³

Ãðóïà 1
Æèòîìèðñüêèé ðåã³îí

Ãðóïà 2
Êè¿âñüêèé ðåã³îí

Ãðóïà 3
Ïîëòàâñüêèé ðåã³îí

Íîðìîçîîñïåðì³ÿ 19 24 47

Àñòåíîçîîñïåðì³ÿ 7 5 1

Îë³ãîçîîñïåðì³ÿ 4 5 2

Òåðàòîçîîñïåðì³ÿ 11 7 0

Àñòåíîòåðàòî-çîîñïåðì³ÿ 15 8 0

Îë³ãîàñòåíîòåðàòî-çîîñïåðì³ÿ 3 0 0

Îë³ãîàñòåíî-çîîñïåðì³ÿ 1 0 3

Îë³ãîòåðàòî-çîîñïåðì³ÿ 2 1 0

²ìîâ³ðí³ñòü ïîÿâè íîðìàëüíîãî ÷è 
ïàòîëîã³÷íîãî ñòàíó ñïåðìè(%)

Íîðìà Ïàòîëîã³ÿ Íîðìà Ïàòîëîã³ÿ Íîðìà Ïàòîëîã³ÿ

31 69 48 52 89 11
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çàëó÷àëèñü ìîëîä³ ÷îëîâ³êè â³êîì äî 35 ðîê³â ³ ëèøå 
äåê³ëüêà ÷îëîâ³ê áóëè ñîðîêàë³òí³ìè. Çà òàêèõ îá-
ñòàâèí âïëèâ â³êîâîãî ôàêòîðó íà ÿê³ñòü ñïåðìè 
ìîæíà íå âðàõîâóâàòè, îñê³ëüêè ïîã³ðøåííÿ ÿêîñò³ 
ñïåðìè ïî÷èíàºòüñÿ ëèøå ï³ñëÿ 35 ðîê³â òà äîñÿãàº 
â³çóàëüíîãî ïðîÿâó ó ÷îëîâ³ê³â, êîëè ¿ì ñòàº çíà÷íî 
çà 40 ðîê³â [17].

Âàðòî çàçíà÷èòè, ùî òþòþíîïàë³ííÿ òà âæèâàí-
íÿ àëêîãîëüíèõ íàïî¿â òàêîæ ìàº íåãàòèâíèé âïëèâ 
íà ñïåðìó, àëå öå ñïîñòåð³ãàºòüñÿ, êîëè ëþäèíà âè-
êóðþº íå ìåíøå 5 ñèãàðåò àáî âæèâàº íå ìåíøå 0,5 
ë àëêîãîëüíèõ íàïî¿â çà äåíü [19]. Ó íàøîìó âèïàä-
êó ìîâà éäå ïðî ÷îëîâ³ê³â, ÿê³ âåëè çäîðîâèé ñïîñ³á 
æèòòÿ ³ íå çëîâæèâàëè àí³ òþòþíîì, àí³ àëêîãîëåì, 
à òàêîæ íå âèêîðèñòîâóâàëè àíàáîë³êè òà ïðèéìàëè 
àíòèáàêòåð³àëüí³ àáî ïðîòèâ³ðóñí³ ïðåïàðàòè ëèøå 
³íêîëè, ïðè÷îìó, íà ùî òðåáà çâåðíóòè óâàãó, íå 
âïðîäîâæ äîñë³äæåííÿ. 

Ñë³ä òàêîæ âêàçàòè íà ìîæëèâ³ñòü íåãàòèâíî-
ãî âïëèâó íà ñïåðìó ð³çíèõ â³ðóñ³â, çîêðåìà â³ðó-
ñó ïàðîòèòó, àäåíîâ³ðóñ³â, ïàðâîâ³ðóñó D19, â³ðóñó 
³ìóíîäåô³öèòó òîùî. ßê ïðàâèëî, ïîðóøåííÿ ñïåð-
ìàòîãåíåçó â³äáóâàºòüñÿ çàâäÿêè ïðîíèêíåííþ â³-
ðóñ³â ÷åðåç ãåìàòîòåñòèêóëÿðíèé áàð’ºð òà íàñòóï-
íîãî ïîøêîäæåííÿ êë³òèí Ëåéäèãà, ùî çàçâè÷àé 
ñóïðîâîäæóºòüñÿ çàïàëåííÿì ÿº÷îê, ðîçâèòêîì 
ô³áðîçó òà ïîäàëüøîþ àòðîô³ºþ ÿº÷îê. ×îëîâ³ê³â ç 
òàêèìè âàäàìè ëåãêî âèÿâèòè øëÿõîì àíêåòóâàííÿ 
òà â³çóàëüíîãî îáñòåæåííÿ, òîìó âîíè â äîñë³äæåí-
í³ ó÷àñò³ íå áðàëè.

Äîñë³äæåííÿ, ùî áóëè ïðîâåäåí³ â äðóã³é ïî-
ëîâèí³ ÕÕ ñòîë³òòÿ, âêàçóþòü íà íåãàòèâíèé âïëèâ 
ãåðá³öèä³â íà ñïåðìàòîãåíåç. Ëåãêî ïðèïóñòèòè, 
ùî ÿêùî öå ä³éñíî ìàº ì³ñöå, òî â³ä ãåðá³öèä³â 
ìîæóòü ïîòåðïàòè êð³ì ñ³ëüñüêèõ æèòåë³â, òàêîæ ³ 
ïàêóâàëüíèêè îâî÷³â òà ôðóêò³â ó ìàãàçèíàõ òà ñó-
ïåðìàðêåòàõ, ïðèáèðàëüíèêè ïàðê³â òà ñêâåð³â, 
ïðàö³âíèêè òåïëèöü òà çàâîä³â, ùî âèðîáëÿþòü ïåñ-
òèöèäè, à òàêîæ óñ³ ò³, õòî ìàþòü ïðèñàäèáí³ ä³ëÿíêè 
òà äà÷³. Íàòîì³ñòü, ïîäàëüø³ äåòàëüí³ äîñë³äæåííÿ 
ç’ÿñóâàëè, ùî ëèøå íåìàòîöèä äèáðîìõëîðîïðî-
ïàí (ÄÁÕÏ), ÿêèé âèêîðèñòîâóâàâñÿ íà áàíàíîâèõ 
ïëàíòàö³ÿõ ó Êîñòà-Ð³ö³, ä³éñíî ìàâ àíòèñïåðìàòî-
ãåííèé åôåêò. Öå äàëî ï³äñòàâè Ð.Øàðïó ñòâåðäæó-
âàòè, ùî ïîáîþâàííÿ ãåðá³öèä³â – öå ëèøå äàíèíà 
òðàäèö³éí³é ï³äâèùåí³é îáåðåæíîñò³, îñê³ëüêè ö³ 
ðå÷îâèíè, ÿê ïðàâèëî, ñóòòºâî àí³ íà ãîðìîíàëüíèé 
áàëàíñ, àí³ íà ñïåðìîóòâîðåííÿ, àí³ íà ôåðòèëü-
í³ñòü íå âïëèâàþòü [18]. 

Íà ñüîãîäí³øí³é äåíü îòðèìàí³ äàí³, ùî ñâèíåöü, 
ðòóòü, áîð – ó ëþäåé, ³ êàäì³é – ó ìèøåé ïåâíèì 
÷èíîì íåãàòèâíî ä³þòü íà ñïåðìàòîãåíåç. Äî ðå÷³, 
ñâèíåöü âèêîðèñòîâóâàâñÿ ï³ä ÷àñ ë³êâ³äàö³¿ íàñë³ä-
ê³â àâàð³¿ íà ×ÀÅÑ ³ òîìó ðîçïîðîøåíèé ïî áàãàòüîõ 
òåðèòîð³ÿõ Óêðà¿íè. Îäíàê â³äîìî, ùî ñïåðìàòî-
ãåíåç-ïðèãí³÷óþ÷à ôóíêö³ÿ âàæêèõ ìåòàë³â ìàº 
ïðîÿâ ëèøå ïðè ïåðåâèùåíí³ ÏÄÊ öèõ åëåìåíò³â â 
îðãàí³çì³ ëþäèíè, ùî, çàçâè÷àé, ñóïðîâîäæóºòüñÿ 
ñèìïòîìàìè îòðóºííÿ ³ ëåãêî ä³àãíîñòóºòüñÿ. Òàê, 
îòðóºííÿ áîðîì âèêëèêàº ñèï íà ò³ë³, ðòóòòþ – ãî-
ëîâí³ áîë³,  íåðâîâ³ ðîçëàäè, àíåì³þ, à ñâèíöåì – 
ã³ïåðòîí³þ, ãîëîâíèé á³ëü, âòðàòó ïàì’ÿò³, íóäîòó 
òà áëþâîòó ³ òàêîæ àíåì³þ. Ïðè àíàë³ç³ àíàìíåçó 

ñïåðìîäîíîð³â îçíàê îòðóºííÿ âàæêèìè ìåòàëàìè 
âñòàíîâëåííÿ íå áóëî. Â öüîìó çâ’ÿçêó òàêîæ ö³êàâî 
â³äì³òèòè, ùî çã³äíî ç êàðòàìè çàáðóäíåíîñò³ âàæ-
êèìè ìåòàëàìè òåðèòîð³¿ Óêðà¿íè, ì³ñòî Ïîëòàâà ç ¿¿ 
ïåðåäì³ñòÿìè òà áëèæí³ìè ñåëàìè îïèíèëèñü ñàìå 
ó çàáðóäíåí³é âàæêèìè ìåòàëàìè çîí³, àëå öå í³ÿê 
íå âïëèíóëî íà ÷àñòîòó âèíèêíåííÿ ñóáôåðòèëüíèõ 
ñòàí³â ñïåðìè ó æèòåë³â öüîãî ðåã³îíó (äèâ. òàáë. 
3). Ç îãëÿäó íà öå, ìîæíà êîíñòàòóâàòè, ùî áóäü-
ÿêîãî ³ñòîòíîãî âïëèâó âàæêèõ ìåòàë³â íà ÿê³ñòü 
ñïåðìè òà ê³íöåâèé ðåçóëüòàò â ïðîâåäåíèõ äîñë³-
äæåííÿõ íå ñïîñòåð³ãàëîñü.

Óâàãó â÷åíèõ òà ë³êàð³â îñòàíí³ì ÷àñîì ïðè-
âåðòàþòü åíäîêðèííî øê³äëèâ³ ðå÷îâèíè, çîêðåìà 
ôòàëàòè, à òàêîæ íàðêîòèêè, îðãàí³÷í³ ðîç÷èííèêè 
òà ìîá³ëüí³ òåëåôîíè [17,19]. Ñë³ä çàóâàæèòè, ùî 
÷îëîâ³êè, ÿê³ ïðèéìàëè ó÷àñòü ó äîñë³äæåíí³, íàð-
êîòèê³â íå âæèâàëè ³ ç îðãàí³÷íèìè ðîç÷èííèêàìè 
íå êîíòàêòóâàëè, à òàêîæ â³ääàâàëè ïåðåâàãó âèêî-
ðèñòàííþ ñêëÿíî¿ òàðè òà ïîñóäó ïî â³äíîøåííþ äî 
âèðîá³â ç ïëàñòèêó. Âèêîðèñòàííÿ ìîá³ëüíèõ òåëå-
ôîí³â áóëî ïîì³ðíèì.

Âðàõîâóþ÷è âñå âèùåíàâåäåíå, ñë³ä âèçíàòè, 
ùî âñòàíîâëåí³ íàìè çàêîíîì³ðíîñò³ ä³éñíî â³ä-
äçåðêàëþþòü â³ääàëåí³ íàñë³äêè ×îðíîáèëüñüêî¿ 
òðàãåä³¿ íà ðåàë³çàö³þ ñïåðìîïðîäóêóþ÷î¿ ôóíêö³¿ 
ó ÷îëîâ³ê³â, ùî òðèâàëî ïðîæèâàëè â ðàä³îàêòèâíî 
çàáðóäíåíèõ ðåã³îíàõ Óêðà¿íè.

Âèñíîâêè
1. Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè ³ñíóâàííÿ 

îáåðíåíî¿ çàëåæíîñò³ ì³æ ÿê³ñòþ ñïåðìè òà ³íäè-
â³äóàëüíîþ åêâ³âàëåíòíîþ äîçîþ, íaêîïè÷åíîþ 
äîíîðaìè ñïåðìè, ùî ïðîÿâëÿëîñü ó ïðèãí³÷åíí³ 
ïîñòóïàëüíîãî ðóõó òa ³ììîá³ë³çàö³¿ ñïåðìàòîçî¿ä³â, 
çìåíøåíí³ ¿õ êîíöåíòðàö³¿, âòðàò³ æèòòºçäàòíîñò³, à 
òàêîæ çðîñòàíí³ çàãàëüíîãî ³íäåêñó àíîìàëüíîñò³ 
ñïåðìàòîçî¿ä³â â åÿêóëÿò³.

2. Çá³ëüøåííÿ ³íäèâ³äóàëüíèõ äîçîâèõ íàâàí-
òàæåíü íà ÷îëîâ³ê³â-äîíîð³â ñïåðìè çóìîâëþâàëî 
çìåíøåííÿ îá’ºìó åÿêóëÿòó, çá³ëüøåííÿ éîãî ðÍ òà 
òðèâàëîñò³ ðîçæèæåííÿ ñïåðìè.

3. Ïîêàçàíî, ùî òðèâàëå ïðîæèâàííÿ íà ðà-
ä³îàêòèâíî çàáðóäíåíèõ òåðèòîð³ÿõ ñïðèÿº ïîÿâ³ 
îë³ãîçîîñïåðì³¿, àñòåíîçîîñïåðì³¿ òà òåðàòîçîîñ-
ïåðì³¿, à òàêîæ êîìá³íîâàíèõ ôîðì íàâåäåíèõ ïà-
òîëîã³÷íèõ ñòàí³â ñïåðìè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ìàé-
áóòíüîìó ïåðåäáà÷àºòüñÿ ïîøèðèòè äîñë³äæåííÿ 
íà ìåøêàíö³â ³íøèõ ðåã³îí³â Óêðà¿íè, çîêðåìà ²âà-
íî-Ôðàíê³âñüêî¿, Ð³âíåíñüêî¿ òà ×åðêàñüêî¿ îáëàñ-
òåé, ç òèì, ùîá á³ëüø ïîâíî îõîïèòè òîé ñïåêòð 
ðàä³àö³éíî ³íäóêîâàíèõ çì³í â ÷îëîâ³÷èõ ñòàòåâèõ 
êë³òèíàõ òà ãàìåòàõ, ùî ñïîñòåð³ãàþòüñÿ ïðè òðè-
âàëîìó ïðîæèâàíí³ ëþäåé íà ðàä³îàêòèâíî çàáðóä-
íåíèõ òåðèòîð³ÿõ.
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ÓÄÊ 612.616.2:616-001.28
Â²ÄÄAËÅÍ² ÍACË²ÄÊÈ AÂAÐ²¯ ÍA ×ÎÐÍÎÁÈËÜCÜÊ²É AÅC ÍA ßÊ²CÒÜ CÏÅÐÌÈ Ó ÌÅØÊAÍÖ²Â Ç 

Ð²ÇÍÈÕ ÐÅÃ²ÎÍ²Â ÓÊÐA¯ÍÈ
Ñàêîâñüêà Ë. Â., Êàíþê Ñ. Ì., Òðîô³ìåíêî Î. Â., Ãàâðèø ². Ò., Àíäðåé÷åíêî Ñ. Â.
Ðåçþìå. Ìåòîþ ðîáîòè áóëî îö³íèòè ÿê³ñòü ñïåðìè ÷îëîâ³ê³â, ÿê³ ïðîæèâàþòü íà ðàä³îàêòèâíî çàáðóäíå-

íèõ òåðèòîð³ÿõ Óêðà¿íè ç ð³çíèì âì³ñòîì 137Cs ó ´ðóíò³. Ðàíäîì³çîâàí³ äîñë³äæåííÿ ÿêîñò³ ñïåðìè ïðîâåäåíî 
ñåðåä 165 ÷îëîâ³ê³â â³êîì â³ä 27 äî 42 ðîê³â ç Æèòîìèðñüêî¿, Êè¿âñüêî¿ òà Ïîëòàâñüêî¿ îáëàñòåé, à òàêîæ ì³ñòà 
Êèºâà. Âñòàíîâëåíî, ùî ÷îëîâ³êè ç Æèòîìèðñüêî¿, Êèºâà òà Êè¿âñüêî¿ ³ Ïîëòàâñüêî¿ îáëàñòåé íàêîïè÷èëè çà 
ðîêè ïðîæèâàííÿ â ðåã³îí³ ãðóïîâ³ êîëåêòèâí³ äîçè â 0,61; 0,24 ³ 0,01 ëþäèíî-Çâ òà ñåðåäí³ åêâ³âàëåíòí³ ³íäè-
â³äóàëüí³ äîçè â 9,87; 4,86 ³ 0,2 ìÇâ, â³äïîâ³äíî. Ïîêàçàíî ³ñíóâàííÿ ïðÿìèõ êîðåëÿòèâíèõ çâ’ÿçê³â ì³æ íàêî-
ïè÷åíîþ äîçîþ çîâí³øíüîãî îïðîì³íåííÿ òà çðîñòàííÿì ³íäåêñó àíîìàëüíîñò³ ñïåðìàòîçî¿ä³â, çá³ëüøåííÿì 
ðÍ òà ÷àñó ðîçð³äæåííÿ ñïåðìè, çìåíøåííÿì êîíöåíòðàö³¿ òà ê³íåòè÷íèõ ïàðàìåòð³â, ùî õàðàêòåðèçóþòü 
ïîñòóïàëüíèé ðóõ ñïåðìàòîçî¿ä³â. Ïîêàçàíî, ùî òðèâàëå ïðîæèâàííÿ ÷îëîâ³ê³â íà ðàä³îàêòèâíî çàáðóäíå-
íèõ òåðèòîð³ÿõ ñïðèÿº ïîÿâ³ îë³ãîçîîñïåðì³¿, àñòåíîçîîñïåðì³¿ òà òåðàòîçîîñïåðì³¿, à òàêîæ êîìá³íîâàíèõ 
ôîðì íàâåäåíèõ ïàòîëîã³÷íèõ ñòàí³â ñïåðìè.

Êëþ÷îâ³ ñëîâà: ñïåðìà ÷îëîâ³ê³â, ñïåðìàòîçî¿äè, ðàä³îàêòèâíå çàáðóäíåííÿ, îë³ãîçîîñïåðì³ÿ, àñòåíî-
çîîñïåðì³ÿ, òåðàòîçîîñïåðì³ÿ.
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Ðåçþìå. Öåëüþ ðàáîòû áûëî îöåíèòü êà÷åñòâî ñïåðìû ìóæ÷èí, êîòîðûå ïðîæèâàþò íà ðàäèîàêòèâ-
íî çàãðÿçí¸ííûõ òåððèòîðèÿõ Óêðàèíû ñ ðàçíûì ñîäåðæàíèåì ðàäèîàêòèâíîãî 137Cs â ïî÷âå. Ðàíäîìèçè-
ðîâàííûå èññëåäîâàíèÿ êà÷åñòâà ñïåðìû áûëè ïðîâåäåíû ñðåäè 165 ìóæ÷èí â âîçðàñòå îò 27 äî 42 ëåò 
èç Æèòîìèðñêîé, Êèåâñêîé è Ïîëòàâñêîé îáëàñòåé, à òàêæå ãîðîäà Êèåâà. Óñòàíîâëåíî, ÷òî ìóæ÷èíû èç 
Æèòîìèðñêîé, Êèåâà è Êèåâñêîé, à òàêæå Ïîëòàâñêîé îáëàñòè íàêîïèëè çà ãîäû ïðîæèâàíèÿ â ñâîèõ ðåãè-
îíàõ ãðóïïîâûå êîëëåêòèâíûå äîçû â 0,61; 0,24, 0,01 ÷åëîâåêî-Çâ è ñðåäíèå èíäèâèäóàëüíûå ýêâèâàëåíò-
íûå äîçû â 9,87; 4,86 è 0,2 ìÇâ, ñîîòâåòñòâåííî. Ïîêàçàíî ñóùåñòâîâàíèå ïðÿìûõ êîððåëÿöèîííûõ ñâÿçåé 
ìåæäó íàêîïëåííîé äîçîé âíåøíåãî îáëó÷åíèÿ, ñ îäíîé ñòîðîíû, è âîçðàñòàíèåì èíäåêñà àíîìàëüíîñòè 
ñïåðìû, óâåëè÷åíèåì ðÍ è âðåìåíè ðàçæèæåíèÿ ñïåðìû, ñ äðóãîé ñòîðîíû. Êðîìå òîãî, âûÿâëåíî îäíî-
âðåìåííîå ñíèæåíèå êîíöåíòðàöèè è êèíåòè÷åñêèõ õàðàêòåðèñòèê ïîñòóïàòåëüíîãî äâèæåíèÿ ñïåðìàòîçî-
èäîâ. Ïîêàçàíî, ÷òî äëèòåëüíîå ïðîæèâàíèå ìóæ÷èí íà ðàäèîàêòèâíî çàãðÿçí¸ííûõ òåððèòîðèÿõ ñïîñîá-
ñòâóåò ïîÿâëåíèþ îëèãîçîîñïåðìèè, àñòåíîçîîñïåðìèè è òåðàòîçîîñïåðìèè, à òàêæå êîìáèíèðîâàííûõ 
ôîðì óêàçàííûõ ïàòîëîãè÷åñêèõ ñîñòîÿíèé ñïåðìû. 

Êëþ÷åâûå ñëîâà: ñïåðìà ìóæ÷èí, ñïåðìàòîçîèäû, ðàäèîàêòèâíîå çàãðÿçíåíèå, îëèãîçîîñïåðìèÿ, 
àñòåíîçîîñïåðìèÿ, òåðàòîçîîñïåðìèÿ.

UDC 612.616.2:616-001.28
THE REMOTE CONSEQUENCES OF CHORNOBYL NPS ACCIDENT ON THE HUMAN SPERM QUALITY 

FROM THE INHABITANTS OF DIFFERENT REGIONS OF UKRAINE
Sakovska L. V., Kanjuk S. M., Trofimenko O. V., Gavrysh I. T., 
Andreychenko S. V.
Abstract. The spermatozoon is highly dependent on the integrity of its plasma and mitochondrial membranes 

due to the necessity to maintain ion-floods on due level. That is why membranes may represent the essential target 
for radiation impact. Admittedly, spermatozoid membranes are rich in unsaturated fatty acids. The said compounds 
are very sensitive to ionizing irradiation, especially their double bonds, which are the key points in radiation assault 
through hydroperoxide or hydroxyl radicals. Consequently, lipid peroxidation chain reactions should have to be 
launched resulting in further destruction of membranes.

Abatement of antioxidant enzymic activities in radiation damaged spermatozoa facilitates the propagation of 
free radicals, especially superoxide radicals, in mitochondria and spermatozoid heads. In turn, reactive oxygen 
species (ROS) penetrate into the nucleus and exert a direct effect on sperm chromatin causing its overall disruption 
and formation of apoptotic bodies.

The research aimed in the assessment of sperm quality of men residing on radiation polluted territories of 
Ukraine with different contents of 137Cs in the soil. Cross-sectional analysis of sperm quality was done in 3 groups 
of men from Zhytomir, Kyiv and Poltava region, respectively. In sperm samples the viability, kinetic and morphologic 
characteristics of spermatozoa were determined according to WHO requirements. Apart from this, sperm pH, 
liquefaction duration as well as the presence of leukocytes and spermatids in ejaculates was evaluated. Incidentally, 
pathologic sperm states, namely asthenozoospermia, oligozoospermia and teratozoospermia along with their 
combined forms were identified. Men from Zhytomir, Kyiv and Poltava regions were shown to accumulate group 
collective equivalent dose of 0.61; 0.24; 0.01 person-Sv and mean individual equivalent dose of 9.87; 4.86; 0.20 
mSv, correspondingly. The research has elucidated the existence of correlation links between accumulated dose 
of external irradiation, from the one hand, and the index of sperm deformity in conjunction with pH and time of 
sperm liquefaction increase, from the other hand. In addition, sperm concentration and progressive motility were 
also shown to decline. The long-term residence of human males on the radiation polluted territories was shown to 
result in different sperm pathologic states, namely asthenozoospermia, oligozoospermia, teratozoospermia and 
mixed forms of above mentioned sperm states whose quantitative ratio for each region depended on the individual 
equivalent doses accumulated by the sperm donors.

Our investigations have shown that subjects living on radiation polluted territories may generate a great deal of 
damaged spermatozoa with the hidden molecular and cellular lesions. The latter would predispose inhabitants of 
radiation polluted regions to male-infertility. Therefore a special system of prophylactic arrangements needs to be 
elaborated to prevent further spreading of male infertility.

Êëþ÷åâûå ñëîâà: sperm, spermatozoa, radiation pollution, oligozoospermia, asthenozoospermia, 
teratozoospermia.

Ðåöåíçåíò — ïðîô. Ñàðè÷åâ Ë. Ï.
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