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Â³äîìî, ùî ãåíåðàòèâí³ ñòðóêòóðè ñ³ì�ÿ-
íèê³â íàéá³ëüø ÷óòëèâ³ äî ð³çíèõ ïîøêî-
äæóþ÷èõ ôàêòîð³â íàâêîëèøíüîãî ñåðåäî-
âèùà, â òîìó ÷èñë³ ðàä³àö³¿. Â çàëåæíîñò³
â³ä ïîòóæíîñò³, âèäó òà ðåæèìó îïðîì³íþ-
âàííÿ ñïåðìàòîãåíåç ìîæå ïðèïèíÿòèñÿ
(ùî ïðèçâîäèòü äî òèì÷àñîâî¿ àáî ïîñò³é-
íî¿ ñòåðèëüíîñò³) àáî ãàëüìóâàòèñÿ ç óòâî-
ðåííÿì ìåíøî¿ ê³ëüêîñò³ ïîâíîö³ííèõ
ñïåðìàòîçî¿ä³â [1, 2]. Ðàä³àö³éí³ óøêî-

äæåííÿ ãåíåòè÷íèõ ñòðóêòóð ãàìåò ìîæóòü
çóìîâëþâàòè ìîäèô³êàö³éí³ àáî ìóòàö³éí³
çì³íè ó íàñòóïíèõ ïîêîë³íü, âíàñë³äîê
÷îãî ìîæëèâà çàãèáåëü ïîòîìñòâà îïðîì³-
íåíèõ ó ð³çí³ ïåð³îäè îíòîãåíåçó áàòüê³â
[3�5], éîãî ñõèëüí³ñòü äî ïîÿâè óðîäæå-
íèõ âàä ðîçâèòêó [6], ïîðóøåíü ðåïðîäóê-
òèâíî¿ ôóíêö³¿ [7, 8], äåÿêèõ ñîìàòè÷íèõ
çàõâîðþâàíü [1, 2]. Îäíàê á³ëüø³ñòü òàêèõ
äàíèõ îäåðæàí³ ïðè âèêîðèñòàíí³ ãàììà-
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Öåëü ðàáîòû: Èçó÷èòü ñïåðìàòîëîãè÷åñêèå ïîêàçàòåëè ó
ñàìöîâ, ïîäâåðãøèõñÿ äåéñòâèþ õðîíè÷åñêîãî êîìáèíèðîâàííî-
ãî (âíóòðåííåãî è âíåøíåãî) îáëó÷åíèÿ â ìàëûõ äîçàõ â ïîñò-
ìåéîòè÷åñêóþ ôàçó ãàìåòîãåíåçà, è èõ ïîòîìñòâà, à òàêæå ñîïî-
ñòàâèòü èõ ÷óâñòâèòåëüíîñòü ê îáëó÷åíèþ ñëàáîé ìîùíîñòè.

Ìàòåðèàëû è ìåòîäû: Îò îáëó÷åííûõ â òå÷åíèå 1,5 ìåñ.
ñàìöîâ è èíòàêòíûõ ñàìîê êðûñ áûëî ïîëó÷åíî ïîòîìñòâî, à
ñàìè ñàìöû çàáèòû äëÿ èçó÷åíèÿ ñïåðìàòîëîãè÷åñêèõ ïîêàçà-
òåëåé è îïðåäåëåíèÿ ïîãëîùåííûõ äîç îò êîìáèíèðîâàííîãî îá-
ëó÷åíèÿ. Ðàçëè÷íàÿ èíòåíñèâíîñòü âíóòðåííåãî îáëó÷åíèÿ ìî-
äåëèðîâàëàñü ïóòåì èñïîëüçîâàíèÿ òðåõ ðàçâåäåíèé ðàäèîàê-
òèâíîé âîäû èç áàññåéíà-áàðáîòåðà 4-ãî áëîêà ×ÀÝÑ è ðàäèîàê-
òèâíîãî êîðìà. Ó ïîòîìñòâà îáëó÷åííûõ æèâîòíûõ, êîòîðîå íà-
õîäèëîñü â óñëîâèÿõ íîðìàëüíîãî ðàäèàöèîííîãî ôîíà èëè ñ 4
ïî 9-é ìåñ. ïîëó÷àëî ìèíèìàëüíóþ ðàäèàöèîííóþ íàãðóçêó,
áûëè èçó÷åíû ýòè æå ïîêàçàòåëè.

Ðåçóëüòàòû: Óñòàíîâëåíî, ÷òî ó ñàìöîâ êðûñ, êîòîðûå ïî-
ëó÷àëè çàãðÿçíåííûå ðàäèîíóêëèäàìè êîðì è âîäó â òå÷åíèå 1,5
ìåñ., êîíöåíòðàöèÿ è ïðîöåíòíîå ñîäåðæàíèå ïîäâèæíûõ è ìîð-
ôîëîãè÷åñêè íîðìàëüíûõ ñïåðìàòîçîèäîâ ñîîòâåòñòâîâàëè êîí-
òðîëüíûì ïîêàçàòåëÿì. Ïðè ñïàðèâàíèè èõ ñ èíòàêòíûìè ñàì-
êàìè ïîëó÷åíî íîðìàëüíîå êîëè÷åñòâî æèçíåñïîñîáíûõ äåòåíû-
øåé. Ó âçðîñëîãî ïîòîìñòâà, íàõîäÿùåãîñÿ â óñëîâèÿõ íîðìàëü-
íîãî ðàäèàöèîííîãî ôîíà, ñïåðìîãðàììû îòëè÷àëèñü óâåëè÷åí-
íûì êîëè÷åñòâîì ìîðôîëîãè÷åñêè àíîìàëüíûõ êëåòîê. Ïðè èñ-
ïîëüçîâàíèè ìèíèìàëüíîé äîïîëíèòåëüíîé ðàäèàöèîííîé íà-
ãðóçêè ó ïîòîìñòâà ðîäèòåëåé, îáëó÷åííûõ ñ ïîãëîùåííîé äîçîé
îò 0,24 äî 1,4 ñÃð, îòìå÷àëîñü ñíèæåíèå êîíöåíòðàöèè ñïåðìà-
òîçîèäîâ (â ñðåäíåì îò 19 äî 37 %).

Âûâîäû: Õðîíè÷åñêîå êîìáèíèðîâàííîå (âíóòðåííåå è
âíåøíåå) îáëó÷åíèå â ìàëûõ äîçàõ (ïîãëîùåííàÿ äîçà â äèàïà-
çîíå 0,15�1,4 ñÃð) íå âëèÿåò íà ñïåðìàòîëîãè÷åñêèå ïîêàçàòå-
ëè ñàìöîâ êðûñ Âèñòàð è íå èìååò ãåíîòîêñè÷åñêîãî äåéñòâèÿ.
Ïîëó÷åííîå îò íèõ ïîòîìñòâî èìååò ïðèçíàêè íàðóøåíèÿ ìîð-
ôîãåíåçà ãàìåò (òåðàòîñïåðìèÿ) è áîëüøóþ ÷óâñòâèòåëüíîñòü ê
ñëàáîìó îáëó÷åíèþ (ñ ðàçâèòèåì îëèãîçîîñïåðìèè).

Êëþ÷åâûå ñëîâà: õðîíè÷åñêîå êîìáèíèðîâàííîå îáëó÷åíèå,
ìàëûå äîçû, êðûñû, ñïåðìàòîçîèäû.

Influence of continuous low-dose irradiation
of male sex cells in postmeiotic phase
of gametogenesis on spermatogenesis in their
offsprings

Objective: To study spermatologic parameters both in males
which were exposed to chronic combined (internal and external)
irradiation in low doses in postmeiotic phase of gametogenesis, and
in their offsprings, as well as to estimate their sensitivity to low-
dosage irradiation.

Material and Methods: The offsprings were received from
Wistar rat males irradiated for 1.5 month and intact females. The
males of parental generation were  decapitated to study
spermatologic parameters and to determine absorbed doses from
combined irradiation. Various intensity of internal irradiation was
simulated by the use of three dilutes of radioactive water from
pool-bubblier of the Chornobyl Atomic Power Plant (4th block) and
radioactive forage. The same parameters were investigated in
offsprings (from irradiated animals) which were kept at normal
radiation background or received minimum radiation load from
the 4th till the 9th months of the life.

Results: It was established  that in the male rats, which received
contaminated forage and water for 1.5 months the concentration
and percentage of mobile and the morphology normal spermatozoa
were similar to those in the control. When mated with intact
females, a normal amount of viable pups was obtained. In adult
offsprings at normal radiation background the spermograms
differed by increased amount of abnormal cells. The offsprings of
the parents exposed to absorbed dose of 0.24-1.4 cGy had decreas
spermatozon concentration at minimum additional radiation load
(mean 19-37%).

Conclusion: Chronic combined (internal and external) low doses
irradiation (absorbed dose 0.15-1.4 ñGy) does not influence
spermatologic parameters in Wistar  male rats and does not have
genotoxic action. The offsprings, received from them, have the
features of disturbance of gamete morphogenesis (teratospermia)
and increased sensitivity to weak irradiation (with development
of olygozoospermia).

Key words: chronic combined irradiation, low doses, rat,
spermatozoa.
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âèïðîì³íåííÿ ó äîñòàòíüî âåëèêèõ äîçàõ
(ïîíàä 1,0 Ãð) [8, 9], ³ íåáåçïåêà õðîí³÷íî-
ãî, ïåðåâàæíî âíóòð³øíüîãî, îïðîì³íåííÿ
ó ìàëèõ äîçàõ ³íêîëè îö³íþºòüñÿ øëÿõîì
ë³í³éíî¿ åêñòðàïîëÿö³¿ ðàä³àö³éíèõ åôåê-
ò³â «âåëèêèõ» äîç [10]. Ó ñó÷àñíèõ óìîâàõ
äóæå âàæëèâèì º ïèòàííÿ ã³ã³ºí³÷íîãî
íîðìóâàííÿ áåçïå÷íèõ ð³âí³â îïðîì³íåí-
íÿ â óìîâàõ òðèâàëîãî íàäõîäæåííÿ ðàä³î-
íóêë³ä³â ç ðàö³îíîì. Ñàìå òîìó ìåòîþ
äàíîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ ñïåð-
ìàòîëîã³÷íèõ ïîêàçíèê³â ó ùóð³â, íàðî-
äæåíèõ â³ä ñàìö³â, ï³ääàíèõ ä³¿ õðîí³÷íî-
ãî êîìá³íîâàíîãî âèïðîì³íåííÿ ó ìàëèõ
äîçàõ ïðîòÿãîì 1,5 ì³ñ., ³ ïîð³âíÿííÿ ÷óò-
ëèâîñò³ áàòüê³â òà ¿õ ïîòîìê³â äî âèïðîì³-
íåííÿ ìàëî¿ ïîòóæíîñò³.

Ìåòîäèêà äîñë³äæåííÿ

Ñàìö³ ùóð³â ë³í³¿ Â³ñòàð áàòüê³âñüêîãî ïîêîë³ííÿ (Ð
î
)

â³êîì 3,5�4 ì³ñ. òà ìàñîþ 160�180 ã áóëè ðîçïîä³ëåí³
ïî 4 ãðóïàõ: Ð
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, ïî

10 òâàðèí ó êîæí³é. Ùóð³â, çà âèíÿòêîì êîíòðîëüíî¿
ãðóïè, ïðîòÿãîì 1,5 ì³ñ.  ï³ääàâàëè ä³¿ õðîí³÷íîãî çîâ-
í³øíüîãî òà âíóòð³øíüîãî âèïðîì³íåííÿ ð³çíî¿ ïîòóæ-
íîñò³. Ï³ñëÿ ïàðóâàííÿ ç íåîïðîì³íåíèìè ³íòàêòíèìè
ñàìêàìè ñàìö³â ïîêîë³ííÿ Ð

î
 áóëî çàáèòî äëÿ âèâ÷åí-

íÿ ïîêàçíèê³â ñïåðìîãðàì òà ñïåêòðîðàä³îìåòð³¿. Ñïåð-
ìàòîëîã³÷í³ ïîêàçíèêè òàêîæ âèâ÷àëè ó 76 ñàìö³â
ïåðøîãî ïîêîë³ííÿ (F1): ãðóïè F1 (Ð
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�êîíòðîëü),

F1(Ð
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), F1(Ð
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) òà F1(Ð
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3
), ÿê³ àáî ïåðåáóâà-

ëè â óìîâàõ íîðìàëüíîãî ðàä³àö³éíîãî ôîíó, àáî äîäàò-
êîâî îïðîì³íþâàëèñü ç 4-ãî ïî 9-é ì³ñÿö³ æèòòÿ.

Âíóòð³øíº îïðîì³íþâàííÿ ïðîâîäèëè, âèêîðèñòîâó-
þ÷è çàì³ñòü ïèòíî¿  ðàä³îàêòèâíó âîäó ç áàñåéíó-áàðáî-
òåðà 4-ãî áëîêà ×ÀÅÑ (ïèòîìà ñóìàðíà g-àêòèâí³ñòü çà
ñóìîþ ³çîòîï³â öåç³þ äëÿ ãðóïè Ð

î
�Ä

1
 � (1,51±

0,2)½105 Áê/êã, Ð
î
�Ä

2
 � (1,6±0,35)½104, Ð

î
�Ä

3
 ³ âñ³õ

ãðóï îïðîì³íåíèõ ïîòîìê³â � (2,3±0,2)½103 Áê/êã.
Ãàììà-àêòèâí³ñòü êîðìó ç ïðîäóêò³â, îäåðæàíèõ ó çîí³
â³ä÷óæåííÿ, çà 137Cs ñòàíîâèëà (2,8±0,2)½103 Áê/êã, çà
90Sr + 90Y � (0,16±0,03)½103 Áê/êã.

Íåîïðîì³íåí³ òâàðèíè óòðèìóâàëèñÿ ó «÷èñòîìó»
â³âàð³¿ (g-ôîí íå âèùå 18 ìêÐ/ãîä) ³ îòðèìóâàëè ïîâíî-
ö³ííèé ãðàíóëüîâàíèé êîðì òà ÷èñòó ïèòíó âîäó.

Ïàðóâàííÿ ñàìö³â ïðîâîäèëè ïðîòÿãîì 8 ä³á, âì³ùó-
þ÷è ¿õ ó êë³òêè ç ³íòàêòíèìè ñàìêàìè ó ñï³ââ³äíîøåíí³
1 : 3�4.

Æèòòºçäàòí³ñòü òâàðèí ïîêîë³ííÿ F1 îö³íþâàëè çà
ê³ëüê³ñòþ æèâèõ ùóðåíÿò ó ãí³çä³ íà 30-é äåíü æèòòÿ
[10] .

Ï³äãîòîâêó òà îö³íêó ïðåïàðàò³â ñïåðìàòîçî¿ä³â äëÿ
ñâ³òëîâî¿ ì³êðîñêîï³¿ ïðîâîäèëè çã³äíî ç [10].

Âì³ñò ³çîòîï³â öåç³þ îö³íþâàëè ñïåêòðîðàä³îìåòðè÷-
íî ó ì�ÿçàõ òà ê³ñòêàõ òâàðèí Ð

î
 òà ïîëîâèíè òâàðèí F1

ç âèêîðèñòàííÿì íàï³âïðîâ³äíèêîâîãî äåòåêòîðà
ÄÃÄÊ-140Â ç ë³í³éêîþ ô³ðìè �NOKIA� òà àíàë³çàòîðà
�AFORA�. Ñòðîíö³é ó ê³ñòêàõ âèçíà÷àëè ðàä³îõ³ì³÷íèì
ìåòîäîì ï³ñëÿ ïîïåðåäíüîãî êîíöåíòðóâàííÿ (îçîëåí-
í ÿ ) .

Ñóìàðí³ ïîãëèíåí³ äîçè (ÑÏÄ) ðîçðàõîâóâàëè ñóìà-
ö³ºþ ñêëàäîâèõ çîâí³øíüîãî òà âíóòð³øíüîãî îïðîì³-
í å í í ÿ .

Îö³íêó ïîãëèíåíèõ äîç (ÏÄ) â³ä çîâí³øíüîãî òà âçàºì-
íîãî îïðîì³íþâàííÿ (g-ôîí â³âàð³þ òà âçàºìîîïðî-
ì³íþâàííÿ ùóð³â) ïðîâîäèëè, êîðèñòóþ÷èñü âåëè÷èíà-

ìè ïîòóæíîñò³ äîçè â öåíòð³ êë³òîê ùóð³â íà ð³çí³ òåð-
ì³íè åêñïåðèìåíòó çà äîïîìîãîþ ðàä³îìåòðà-äîçèìåò-
ðà ÌÊÑ-01. Â ñåðåäíüîìó çà âåñü òåðì³í îïðîì³íþâàí-
íÿ ïîòóæí³ñòü ÏÄ ó êë³òêàõ ñòàíîâèëà äëÿ ãðóïè Ð

î
�Ä

1
0,60±0,10 ìêÃð/ãîä, äëÿ Ð

î
�Ä

2
 � 0,35±0,07 ìêÃð/ãîä,

Ð
î
�Ä3 � 0,25 ±0,05 ìêÃð/ãîä.

Ðîçðàõóíîê ïîãëèíåíî¿ äîçè â³ä ³íêîðïîðîâàíèõ ðàä³î-
íóêë³ä³â (âíóòð³øíº îïðîì³íåííÿ) ïðîâîäèëè, ñïèðà-
þ÷èñü íà äèíàì³êó ¿õ íàêîïè÷åííÿ â îðãàíàõ òà òêàíè-
íàõ. Äëÿ îö³íêè íàêîïè÷åííÿ 137Cs âèêîðèñòîâóâàëè
åêñïîíåíö³éí³ ìîäåë³, à äëÿ 90Sr � ïîêàçíèêîâ³, ïî-
ð³âíþþ÷è ïðè öüîìó ðîçðàõóíêîâ³ ìîäåëüí³ çíà÷åííÿ
ç ðåàëüíèì âì³ñòîì öèõ ðàä³îíóêë³ä³â â îðãàíàõ òà òêà-
íèíàõ íà ÷àñ çàáèâàííÿ.

Ìàòåìàòè÷íó îáðîáêó ðåçóëüòàò³â ïðîâîäèëè ñòàíäàðò-
íèìè ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè [11]. Ïðè îáðîáö³
ñïåðìîãðàì âèêîðèñòîâóâàëè îá�ºäíàí³ äàí³ ë³âîãî òà
ïðàâîãî åï³äèäèìóñ³â. Â³ðîã³äí³ñòü ðîçá³æíîñòåé îö³íþ-
âàëè, êîðèñòóþ÷èñü t-êðèòåð³ºì Ñòüþäåíòà. Ðîçðàõóí-
êè âåëè çà äîïîìîãîþ ïàêåòà ïðîãðàì Excel 7.0.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Íàø³ äîñë³äæåííÿ ïîêàçàëè, ùî ó òâà-
ðèí, ÿê³ ïðîòÿãîì 1,5 ì³ñ. îòðèìóâàëè ðà-
ä³îàêòèâí³ âîäó òà êîðì, ñóìàðí³ ïîãëè-
íåí³ äîçè íà âñå ò³ëî áóëè ó ìåæàõ 0,15�
1,41 ñÃð (òàáë. 1). Çà öåé ÷àñ ó òâàðèí ïî-
êîë³ííÿ Ð

î
 çð³ëîñò³ äîñÿãàëè ñïåðìàòîçî¿-

äè, ÿê³ íà ïî÷àòêó îïðîì³íþâàííÿ áóëè íà
ñòàä³¿ ñïåðìàòîöèò³â [12].

ßê ñâ³ä÷àòü äîñë³äæåííÿ ñïåðìîãðàì,
îäåðæàí³ ÏÄ íå ïðèçâîäèëè äî ³ñòîòíèõ
çì³í ê³ëüê³ñíèõ (êîíöåíòðàö³ÿ) ³ ÿê³ñíèõ
õàðàêòåðèñòèê ñòàòåâèõ êë³òèí (òàáë. 2),
ùî äîçâîëèëî îòðèìàòè â³ä îïðîì³íåíèõ
ñàìö³â òà «÷èñòèõ» ñàìîê çâè÷àéíó
ê³ëüê³ñòü ùóðåíÿò: â ãðóï³ F1(Ð

î 
� êîíò-

ðîëü) � 8,6±0,4; â ãðóï³ F1(Ð
î
�Ä

1
) �

8,1±0,5; F1(Ð
î
�Ä

2
) � 10,4 ±0,4 òà

F1(Ð
î
�Ä3) � 9,1±0,5 òâàðèíè.

Òàáëèöÿ 1 � Ñóìàðí³ ïîãëèíåí³ äîçè
ó ñàìö³â-ïë³äíèê³â (Ð

î
) ï³ä ÷àñ ïàðóâàííÿ

òà ¿õ ïîòîìê³â (F1) (n = 10, M ±m)
Total absorbed doses in male rats (P

o
) at mating

and in their offsprings (F1) (n=10, M±m)
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Ââàæàºòüñÿ, ùî âèæèâàííÿ ïîòîìñòâà ó
ïåðøèé ì³ñÿöü æèòòÿ º âàæëèâèì ³íòå-
ãðàëüíèì ïîêàçíèêîì, ÿêèé ï³äñóìîâóº
ä³þ â³ðîã³äíèõ íåãàòèâíèõ íàñë³äê³â ðà-
ä³àö³¿ íà ñòàòåâ³ êë³òèíè ñàìö³â [9, 13].
Ó íàøîìó âèïàäêó æèòòºçäàòí³ñòü îòðè-
ìàíîãî ïîòîìñòâà áóëà íå ìåíøîþ, í³æ
ó êîíòðîëüíèõ òâàðèí, ³ íà 30-é äåíü æèò-
òÿ â ãí³çä³ æèâèõ ùóðåíÿò áóëî: ó ãðóï³
F1(Ð

î
�êîíòðîëü) � 7,2±0,3 íà îäíó ñàì-

êó, ÿêà ëàêòóº: â ãðóï³ F1(Ð
î
�Ä

1
) �

6,8±0,5, F1(Ð
î
�Ä

2
) òà F1(Ð

î
�Ä

3
) ïî

9,0±1,0 òà 6,2±0,9 (ð > 0,05). Öå ñâ³ä÷èòü
ïðî òå, ùî â óìîâàõ, êîëè çíà÷íî¿ ä³¿ ³í-
êîðïîðîâàíèõ ðàä³îíóêë³ä³â çàçíàþòü ãà-
ìåòè, ÿê³ âæå ïðîéøëè ìåéîòè÷íèé ïîä³ë,
ïîðóøåííÿ ñïåðìàòîãåííî¿ ôóíêö³¿ ñ³ì�ÿ-
íèê³â íå ñïîñòåð³ãàºòüñÿ, à íàðîäæåííÿ
æèòòºçäàòíîãî ïîòîìñòâà âêàçóº íà â³ä-
ñóòí³ñòü ãåíîòîêñè÷íîãî âïëèâó ³îí³çó-
âàëüíîãî âèïðîì³íåííÿ âèêîðèñòàíî¿ ïî-
òóæíîñò³ .

Â îòðèìàíîãî ïîòîìñòâà êîíöåíòðàö³ÿ
ñïåðìàòîçî¿ä³â íå çì³íèëàñÿ, àëå â³äñîòîê
ðóõëèâèõ êë³òèí äåùî çìåíøèâñÿ (äèâ.
òàáë. 3). Ïðè öèòîëîã³÷í³é îö³íö³ ñïåðìà-
òîçî¿ä³â óñ³õ ãðóï çíàéäåíî â³ðîã³äíå
çá³ëüøåííÿ ê³ëüêîñò³ ïàòîëîã³÷íèõ ôîðì,
ñåðåä ÿêèõ â³äñîòîê êë³òèí ³ç ìíîæèííîþ
ïàòîëîã³ºþ áóâ âèùèì ó ãðóïàõ F1(Ð

î
�Ä

2
)

òà F1(Ð
î
�Ä

3
), à ç ïàòîëîã³ºþ ãîëîâè � â

ãðóï³ F1(Ð
î
�Ä

1
). Òàêèì ÷èíîì, ó ñàìö³â

F1 â³ä îïðîì³íåíèõ ó ìàëèõ äîçàõ áàòüê³â
ñïåðìàòîëîã³÷í³ ïîêàçíèêè äåùî ã³ðø³,
í³æ ó êîíòðîëüíèõ òâàðèí, ùî âêàçóº íà
óðîäæåí³ ïîðóøåííÿ ðåãóëÿö³¿ ñïåðìàòî-
ãåíåçó.

²îí³çóâàëüíå âèïðîì³íåííÿ íèçüêî¿ ïî-
òóæíîñò³ ìîæå ñëóæèòè ñâîºð³äíèì íà-
âàíòàæóâàëüíèì òåñòîì, êîòðèé äàº çìî-
ãó âèÿâèòè ðåçåðâí³ ôóíêö³îíàëüí³ ìîæ-
ëèâîñò³ ïîòîìñòâà ïðè ä³¿ ÷èííèêà, ÿêèé
âïëèâàâ íà ¿õ áàòüê³â. ßê âèäíî ç òàáë. 2
òà 4, çàñòîñîâàíèé ì³í³ìàëüíèé ð³âåíü ðà-
ä³àö³éíîãî íàâàíòàæåííÿ íå ñïðàâëÿâ
ñïåðìîòîêñè÷íî¿ ä³¿ ó ùóð³â, áàòüêè ÿêèõ
íå çàçíàâàëè ä³¿ ðàä³àö³¿ � ãðóïà  F1(Ð

î
�

êîíòðîëü). Ðåàêö³ÿ íà äîäàòêîâå ðàä³àö³é-
íå íàâàíòàæåííÿ áóëà â³äñóòíÿ ³ ó òâàðèí
ãðóïè F1(Ð

î
�Ä

3
), áàòüêè ÿêèõ ìàëè íàé-

ìåíøó ÏÄ (0,15 ñÃð). Àëå ó ïîòîìê³â ùó-
ð³â, ÿê³ çàçíàëè á³ëüøå ðàä³àö³éíå íàâàí-
òàæåííÿ (ÏÄ 1,4 òà 0,24 ñÃð), êîíöåíòðà-
ö³ÿ ñïåðìàòîçî¿ä³â áóëà â³ðîã³äíî ìåí-
øîþ, í³æ ó êîíòðîëüíèõ òâàðèí òà ¿õ «÷è-
ñòèõ» ñ³áñ³â: ó ãðóï³ F1(Ð

î
�Ä

1
) ó ñåðåäíüî-

ìó íà 37, à â ãðóï³ F1(Ð
î
�Ä

2
) �  íà 17%.

Òàáëèöÿ 2 � Ñïåðìîãðàìà ùóð³â
áàòüê³âñüêîãî ïîêîë³ííÿ,

ÿêèõ îïðîì³íþâàëè ïðîòÿãîì 1,5 ì³ñ.(n=10, M ± m)
Spermogram of parent rats irradiated

for 1.5 months (n=10, M±m)

Òàáëèöÿ 3 � Ïàðàìåòðè ñïåðìîãðàìè ùóð³â
ïîêîë³ííÿ F1 (n, M ± m)

Spermogram of F1rats (n, M±m)

Ïðèì³òêà. * � â³ðîã³äí³ ðîçá³æíîñò³ ç êîíòðîëüíîþ ãðóïîþ.

Òàáëèöÿ 4 � Ïàðàìåòðè ñïåðìîãðàìè ùóð³â
ïîêîë³ííÿ F1 ï³ñëÿ äîäàòêîâîãî îïðîì³íåííÿ

(n, M ± m)
Spermogram of F1 rats afrer additional irradiation for

1.5 months (n, M±m)

Ïðèì³òêè: * � â³ðîã³äí³ ðîçá³æíîñò³ ç êîíòðîëåì;
** � ç «÷èñòèìè» ñ³áñàìè.
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Ðóõëèâ³ñòü òà ìîðôîëîã³÷í³ õàðàêòåðèñ-
òèêè ãàìåò ïðè öüîìó íå â³äð³çíÿëèñÿ â³ä
êîíòðîëþ. Íåîáõ³äíî â³äçíà÷èòè, ùî â
îïðîì³íåíèõ ñ³áñ³â ãðóï F1(Ð

î
�Ä

1
) òà

F1(Ð
î
�Ä

2
) ïàðàëåëüíî ç³ çíèæåííÿì êîí-

öåíòðàö³¿ ñïåðìàòîçî¿ä³â ñïîñòåð³ãàëîñÿ
çíèæåííÿ â³äíîñíî¿ ê³ëüêîñò³ àíîìàëüíèõ
ãàìåò. Ìîæëèâî, ó íàøîìó âèïàäêó çá³ä-
íåííÿ ìîðôîëîã³÷íî¿ ãåòåðîãåííîñò³ ïîïó-
ëÿö³¿ ñïåðìàòîçî¿ä³â º íàñë³äêîì ïîÿâè
ãàìåò ç³ çíà÷íèìè õðîìîñîìíèìè ïîðó-
øåííÿìè â óìîâàõ ðàä³àö³éíîãî îïðîì³-
íåííÿ, ÿê³ åë³ì³íóþòüñÿ ó ïðîöåñ³ ñïåðìà-
òîãåíåçó.

Ââàæàþòü, ùî ìîðôîëîã³÷íî àíîìàëüí³
ñïåðìàòîçî¿äè ìàþòü ìåíøó çäàòí³ñòü äî
ïåíåòðàö³¿ îîöèò³â [14]. Õî÷ ³ìîâ³ðí³ñòü
óñï³øíîãî çàïë³äíåííÿ á³ëüøîþ ì³ðîþ
êîðåëþº ç êîíöåíòðàö³ºþ ñòàòåâèõ êë³òèí
ó ñïåðì³, â³äíîñíå çá³ëüøåííÿ ìîðôîëî-
ã³÷íî ïîâíîö³ííèõ ôîðì ñïåðìàòîçî¿ä³â
(òîáòî äîá³ð ïîâíîö³ííèõ ñïåðìàòîçî¿ä³â â
óìîâàõ ä³¿ ³îí³çóâàëüíîãî âèïðîì³íåííÿ â
äóæå ìàëèõ äîçàõ) ìîæå çàáåçïå÷óâàòè
äîñòàòíþ ôåðòèëüí³ñòü òâàðèí F1, àëå öå
ïðèïóùåííÿ ïîòðåáóº ïîäàëüøî¿ ïåðå-
â ³ ð ê è .

Ç îãëÿäó íà òå, ùî ó ïîêîë³íí³ Ð
î
 ðàä³à-

ö³éíîìó âïëèâó áóâ ï³ääàíèé ò³ëüêè ñà-
ìåöü, à äàë³ âàã³òí³ ñàìêè òà òâàðèíè F1
ïåðåáóâàëè â óìîâàõ íîðìàëüíîãî ðàä³à-
ö³éíîãî ôîíó, çíàéäåí³ â³äì³ííîñò³ ó
ïîòîìê³â º íàñë³äêàìè çì³í ïåðåâàæíî â
ãåíåòè÷íîìó àïàðàò³ ñïåðìàòîçî¿ä³â, ùî
ïðèçâîäèòü äî â³äõèëåíü ó ðåãóëÿö³¿
ìîðôîãåíåçó ãàìåò ó ïîòîìñòâà ïåðøîãî
ïîêîë³ííÿ, ìîæëèâî, âíàñë³äîê ïîðóøåí-
íÿ ôåíîòèïîâî¿ åêñïðåñ³¿ ãåíåòè÷íî¿
³íôîðìàö³¿ [15].

Âèñíîâêè

1. Õðîí³÷íå êîìá³íîâàíå (çîâí³øíº òà
âíóòð³øíº) îïðîì³íåííÿ ç ÏÄ ó ìåæàõ
0,15�1,4 ñÃð íå ïîçíà÷àºòüñÿ íà ñïåðìî-
ãðàìàõ ñàìö³â ùóð³â áàòüê³âñüêîãî ïîêî-
ë³ííÿ ³ íå ìàº ãåíîòîêñè÷íî¿ ä³¿.

2. Ïîòîìñòâî F1 îïðîì³íåíèõ áàòüê³â
ìàº îçíàêè óðîäæåíèõ ïîðóøåíü ñïåðìà-
òîãåíåçó (òåðàòîñïåðì³ÿ).

3. Ùóðè F1, áàòüêè ÿêèõ îäåðæàëè ÏÄ
1,4 òà 0,24 ñÃð, ÷óòëèâ³ø³ äî ä³¿ ³îí³çó-
âàëüíîãî âèïðîì³íåííÿ ³ íà äîäàòêîâå
ðàä³àö³éíå íàâàíòàæåííÿ ðåàãóþòü

ðîçâèòêîì îë³ãîçîîñïåðì³¿ ç â³äíîñíèì
çá³ëüøåííÿì ìîðôîëîã³÷íî ïîâíîö³ííèõ
ãàìåò .

4. Çàñòîñóâàííÿ ³îí³çóâàëüíîãî âèïðî-
ì³íåííÿ íèçüêî¿ ïîòóæíîñò³ ìîæå ñëóæè-
òè ÷óòëèâèì íàâàíòàæóâàëüíèì òåñòîì
äëÿ îö³íêè ðåàêö³¿ ïîòîìñòâà íà ÷èííèê,
ÿêèé âïëèâàâ íà ¿õ áàòüê³â.
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