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Íåáåçïåêà îïðîì³íþâàííÿ ñàìö³â, êð³ìïîðóøåíü ñïåðìàòîãåíåçó òà àòðîô³¿ ãîíàä,êðèºòüñÿ â éîãî â³ðîã³äíèõ ãåíåòè÷íèõ íà-ñë³äêàõ. Çíà÷íîþ ì³ðîþ âîíè çàëåæàòü â³äñòóïåíÿ òà õàðàêòåðó ðàä³àö³éíèõ óøêî-äæåíü ãàìåò áàòüê³â, â³äíîñíà ãåíåòè÷íàðàä³î÷óòëèâ³ñòü ÿêèõ íàéá³ëüøà íà ïîñò-ìåéîòè÷íèõ ñòàä³ÿõ ñïåðìàòîãåíåçó. Â³ðî-

ã³äí³ñòü ïåðåäà÷³ ïîòîìñòâó ãåíåòè÷íèõ ïî-ðóøåíü ïî ë³í³¿ ÷îëîâ³÷èõ ãàìåò ìàéæå íåçíèæóºòüñÿ ç³ çá³ëüøåííÿì ïåð³îäó ï³ñëÿîïðîì³íþâàííÿ àáî ïðè ïðîëîíãàö³¿ òåð-ì³íó îñòàííüîãî, ùî ïîÿñíþþòü á³ëüøîþðàä³î÷óòëèâ³ñòþ íîâèõ êë³òèí, ÿê³ óòâîðþ-þòüñÿ ç ðåçåðâíî¿ ðàä³îðåçèñòåíòíî¿ ïîïó-ëÿö³¿ ñòîâáóðîâèõ ñïåðìàòîãîí³¿â [1, 2].
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Ñïåðìàòîëîã³÷í³ ïîêàçíèêèó ùóð³â ï³ñëÿ íèçüêîäîçîâîãîîïðîì³íþâàííÿ ñòàòåâèõ êë³òèíñàìö³â-áàòüê³â ïðîòÿãîì äâîõöèêë³â ãàìåòîãåíåçóSperm parameters in rats after low-dose irradiationof sex cells in male parents during two cyclesof gametogenesis
Öåëü ðàáîòû: Èçó÷èòü äåéñòâèå íèçêîäîçîâîãî êîìáèíèðî-âàííîãî (âíóòðåííåãî è âíåøíåãî) îáëó÷åíèÿ ñàìöîâ êðûñ â òå-÷åíèå 2 öèêëîâ ãàìåòîãåíåçà íà ñïåðìàòîëîãè÷åñêèå ïîêàçàòåëèæèâîòíûõ ðîäèòåëüñêîãî è ïåðâîãî ïîêîëåíèé è ñîïîñòàâèòü èõ÷óâñòâèòåëüíîñòü ê îáëó÷åíèþ ñëàáîé ìîùíîñòè.Ìàòåðèàëû è ìåòîäû: Ñàìöîâ êðûñ ëèíèè Âèñòàð ïîäâåð-ãàëè êîìáèíèðîâàííîìó îáëó÷åíèþ ðàçíîé ìîùíîñòè (ðàäèî-àêòèâíàÿ âîäà èç áàññåéíà-áàðáîòåðà 4-ãî áëîêà ×ÀÝÑ 3 óðîâ-íåé çàãðÿçíåíèÿ è ðàäèîàêòèâíûé êîðì) â òå÷åíèå 4 ìåñ. è ñïà-ðèâàëè èõ ñ èíòàêòíûìè ñàìêàìè. Çàòåì ó æèâîòíûõ îöåíèâà-ëè èõ ýïèäèäèìàëüíûå ñïåðìàòîçîèäû è ïðîâîäèëè ñïåêòðîðà-äèîìåòðèþ ìûøö è êîñòåé äëÿ ðàñ÷åòà ïîãëîùåííûõ äîç (ÏÄ).Îöåíèâàëè æèçíåñïîñîáíîñòü ïîòîìñòâà â ïåðâûé ìåñÿö æèç-íè è ñïåðìàòîëîãè÷åñêèå ïîêàçàòåëè â 9-ìåñÿ÷íîì âîçðàñòå.×àñòü æèâîòíûõ 1-ãî ïîêîëåíèÿ ïîäâåðãàëè ìèíèìàëüíîé ðà-äèàöèîííîé íàãðóçêå ñ 4-ãî ïî 9-é ìåñ. æèçíè, ïîñëå ÷åãî ïðî-âîäèëè ñïåêòðîðàäèîìåòðèþ è èññëåäîâàëè ñïåðìîãðàììû.Ðåçóëüòàòû: Óñòàíîâëåíî, ÷òî îáëó÷åíèå â òå÷åíèå 4 ìåñ.ñ ÏÄ 0,4�3,6 ñÃð ñîïðîâîæäàåòñÿ óâåëè÷åíèåì êîíöåíòðàöèèñïåðìàòîçîèäîâ, ñðåäè êîòîðûõ óâåëè÷èâàåòñÿ ïðîöåíòíîå ñî-äåðæàíèå àíîìàëüíûõ êëåòîê. Îò èíòàêòíûõ ñàìîê, ñïàðåííûõñ îáëó÷åííûìè ñàìöàìè, áûëî ïîëó÷åíî íîðìàëüíîå êîëè÷åñòâîäåòåíûøåé. Æèçíåñïîñîáíîñòü ïîòîìñòâà ñàìöîâ, îáëó÷åííûõñ ÏÄ 0,7 è 3,6 ñÃð, áûëà äîñòîâåðíî íèæå êîíòðîëüíûõ ïîêàçà-òåëåé, à â ïîëîâîçðåëîì âîçðàñòå ó íèõ ñíèæàëàñü êîíöåíòðà-öèÿ ýïèäèäèìàëüíûõ ñïåðìàòîçîèäîâ. Ïðè äîïîëíèòåëüíîé ìè-íèìàëüíîé ðàäèàöèîííîé íàãðóçêå äëèòåëüíîñòüþ 5 ìåñ.(ÏÄ 0,4 ñÃð) ó ïîòîìñòâà ñàìöîâ, ïîëó÷èâøèõ íàèáîëüøóþäîçîâóþ íàãðóçêó (ÏÄ 3,6 ñÃð), êîíöåíòðàöèÿ ñïåðìàòîçîèäîâåùå áîëüøå óìåíüøàëàñü (â ñðåäíåì íà 17%).Âûâîäû: Õðîíè÷åñêîå êîìáèíèðîâàííîå (âíóòðåííåå èâíåøíåå) îáëó÷åíèå â ìàëûõ äîçàõ (ïîãëîùåííàÿ äîçà â äèàïà-çîíå 0,24�3,6 ñÃð) íà ïðîòÿæåíèè 2 öèêëîâ ãàìåòîãåíåçà ïðè-âîäèò ê íåïîëíîöåííîìó óñèëåíèþ ñïåðìàòîãåíåçà ó ñàìöîâêðûñ è îêàçûâàåò ãåíîòîêñè÷åñêèé ýôôåêò. Äëÿ ïîòîìñòâà (ïðèäîçå îáëó÷åíèÿ ñàìöîâ 0,7 è 3,6 ñÃð) õàðàêòåðíà ñíèæåííàÿæèçíåñïîñîáíîñòü è îëèãîçîîñïåðìèÿ â çðåëîì âîçðàñòå. Ïîòîì-ñòâî îáëó÷åííûõ ñàìöîâ (ÏÄ 3,6 ñÃð) õàðàêòåðèçóåòñÿ ïîâû-øåííîé ÷óâñòâèòåëüíîñòüþ, ïðè êîòîðîé óñèëèâàåòñÿ ñòåïåíüèìåþùåéñÿ îëèãîçîîñïåðìèè. Äàííûå ñîãëàñóþòñÿ ñ ïðåäñòàâ-ëåíèÿìè î áîëüøåé ãåíåòè÷åñêîé ðàäèîðåçèñòåíòíîñòè ïðå-ìåéîòè÷åñêèõ êëåòîê ïðè ãàìåòîãåíåçå.Êëþ÷åâûå ñëîâà: õðîíè÷åñêîå êîìáèíèðîâàííîå îáëó÷åíèå,ìàëûå äîçû, êðûñû, ãåíåòè÷åñêàÿ ÷óâñòâèòåëüíîñòü, ñïåðìàòî-çîèäû.

Objective: To investigate the influence of combined (internaland external) low-dose irradiation in male rats (during twogametogenesis cycles) on sperm parameters in parents andoffsprings (F1) and to compare the sensitivity to low-doseirradiation in the above.Material and Methods: Wistar  male rats were exposed tocombined irradiation of different dose rate (radioactive water withthree levels of activity from the pool-bubblier of the ChornobylAtomic Power Plant (4th block) and radioactive forage) during 4months and were mated with intact females. Then epididymisspermatozoa were evaluated and spectroradiometric measurementof the muscles and bones was performed to calculate absorbed doses(AD). The offspring viability at 1 month of of age and spermparameters at 9 month age were evaluated. Part of the offspringwere exposed to a minimum radioactive load from 4 till 9 monthsof life, and  then  spectroradiometric measurements and sperminvestigation were performed.Results: It was revealed  that irradiation during 4 months withAD 0.4-3.6 cGy was accompanied by increase in spermatozoonconcentration with a high percentage of abnomal cells. Aftermating of irradiated males with intact females a normal quantityof pups was received. Viability of the offsprings from the fatherswith AD 0.7 and 3.6 ñGy was significantly lower then in thecontrols and consentration of epididymis spermatozoa was reducedin sex-mature age. The offsprings under additional minimalradioactive load during 5 months (AD 0.4 cGy) had  moresignificant reduction in concentration (on an average by 17%).Conclusion: Chronic combined (internal and external)irradiation in low doses (absorbed doses 0.4-3.6 ñGy) during twocycles of gametogenesis results in defective stimulation ofspermatogenesis in male rats and provokes genotoxyc action. Theoffspring from fathers with 0.7 and 3.6 cGy  irradiation havedecreased viability and  oligozoospermia in mature age. Theoffsprings from the father with 3.6 cGy have increased sensitivityto weak irradiation and react by increased oligozoospermia. Thedata are accord with the idea abount more pronounced geneticradioresistance of premeiosis cells during gametogenesis.Key words: chronic combined irradiation, low doses, rats,spermatozoa, genetic sensitivity.
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Ó ðàç³ õðîí³÷íîãî âíóòð³øíüîãî îïðîì³-íåííÿ ìàþòü ì³ñöå íå ò³ëüêè ð³âíîì³ðíåîïðîì³íþâàííÿ, àëå é âèá³ðêîâå òà âçàºìî-îïðîì³íþâàííÿ îêðåìèõ îðãàí³â ³ ñèñòåì,êîëè ãîíàäè îòðèìóþòü ñóìàðí³ ïîãëèíóò³äîçè ó 2�3 ðàçè âèù³, í³æ óñå ò³ëî [3]. Ïðèð³âíèõ éîãî ïîòóæíîñòÿõ ïîñò³éíå âíóò-ð³øíº îïðîì³íþâàííÿ º íàéá³ëüø íåñïðè-ÿòëèâèì çà á³îëîã³÷íîþ ä³ºþ, çîêðåìà óçâ�ÿçêó ³ç âíåñêîì îïîñåðåäêîâàíèõ åôåê-ò³â îïðîì³íåííÿ âñüîãî ò³ëà, ÿêèé ìîæåñÿãàòè 50% â³ä ñóìàðíîãî åôåêòó [4].Ðîáîòè, âèêîíàí³ â ëàáîðàòîð³¿ àáî â íà-òóðíèõ óìîâàõ ×îðíîáèëüñüêîãî ïîë³ãî-íó, ï³äòâåðäæóþòü ïîëîæåííÿ ïðî âàæ÷³ãåíåòè÷í³ íàñë³äêè òðèâàëîãî íàäõîäæåí-íÿ íóêë³ä³â, ùî ïðîÿâëÿþòüñÿ ãåíîòîê-ñè÷íîþ ä³ºþ íà ñòàòåâ³ êë³òèíè, ïîã³ðøåí-íÿì ïîêàçíèê³â â³äòâîðåííÿ, ÿêîñò³ ïî-òîìñòâà ó ùóð³â òà ìèøåé ó 4�5 ïîêîë³í-íÿõ àáî ïîâíîþ ñòåðèëüí³ñòþ òâàðèí íà-ñòóïíèõ ïîêîë³íü [5�10]. Ïèòàííÿ ïðîâïëèâ ïîñò³éíîãî âíóòð³øíüîãî îïðîì³íþ-âàííÿ íà ãåíåòè÷í³ ñòðóêòóðè ñòàòåâèõêë³òèí çàëèøàºòüñÿ â³äêðèòèì. Ââàæà-þòü, ùî ïðè îäíîðàçîâîìó ââåäåíí³ ðàä³î-íóêë³ä³â ãåíåòè÷í³ óøêîäæåííÿ ìàþòüì³ñöå ëèøå ó ïîñòìåéîòè÷íèõ êë³òèíàõ[11], òîáòî óøêîäæåí³ êë³òèíè íå ïðîõî-äÿòü ìåéîòè÷íîãî â³äáîðó. Ó çâ�ÿçêó ç ïî-ñèëåííÿì åêîëîã³÷íîãî ïðåñà íà íàñåëåí-íÿ òåðèòîð³é, çàáðóäíåíèõ ðàä³îíóêë³äà-ìè, á³ëüøå çíà÷åííÿ ìàº ä³ÿ õðîí³÷íîãîâíóòð³øíüîãî îïðîì³íþâàííÿ ó ä³àïàçîí³ìàëèõ äîç íà ñïåðìàòîãåííèé åï³òåë³é.Ñàìå òîìó ìåòîþ íàøîãî äîñë³äæåííÿáóëî âèâ÷åííÿ íàñë³äê³â äëÿ ïîòîìñòâàíèçüêîïîòóæíîãî êîìá³íîâàíîãî (âíóòð³-øíüîãî òà çîâí³øíüîãî) îïðîì³íþâàííÿñàìö³â-áàòüê³â ïðîòÿãîì 2 öèêë³â ñïåðìà-òîãåíåçó.Ìåòîäèêà äîñë³äæåííÿ
Ñàìö³ ùóð³â ë³í³¿ Â³ñòàð â³êîì 3,5�4 ì³ñ. òà ìàñîþ160�180 ã áóëè ðîçïîä³ëåí³ íà 4 ãðóïè áàòüê³âñüêîãîïîêîë³ííÿ (Ð0): Ð0�êîíòðîëü, Ð0�Ä1, Ð0�Ä2 òà Ð0�Ä3, ïî10 òâàðèí ó êîæí³é. Ïðîòÿãîì 4 ì³ñ. (äî ïàðóâàííÿ çíåîïðîì³íåíèìè ñàìêàìè) ï³ääîñë³äí³ òâàðèíè (êð³ìêîíòðîëüíî¿ ãðóïè) ïåðåáóâàëè ï³ä ä³ºþ õðîí³÷íîãîçîâí³øíüîãî òà âíóòð³øíüîãî îïðîì³íþâàííÿ ð³çíî¿ïîòóæíîñò³. Äàë³ òâàðèí Ð0 áóëî çàáèòî äëÿ âèâ÷åííÿïîêàçíèê³â ñïåðìîãðàì òà ñïåêòðîðàä³îìåòð³¿. Ñàìö³ïåðøîãî ïîêîë³ííÿ (F1, 69 ùóð³â) ç ãðóï F1(Ð0�êîíò-ðîëü), F1(Ð0�Ä1), F1(Ð0�Ä2) òà F1(Ð0�Ä3) ïåðåáóâàëè âóìîâàõ íîðìàëüíîãî ðàä³àö³éíîãî ôîíó àáî äîäàòêîâîîïðîì³íþâàëèñÿ ç 4-ãî ïî 9-é ì³ñÿö³ æèòòÿ. Ó íèõ âè-

â÷àëè æèòòºçäàòí³ñòü ïðîòÿãîì 1-ãî ì³ñÿöÿ æèòòÿ òàñïåðìàòîëîã³÷í³ ïîêàçíèêè ó 9-ì³ñÿ÷íîìó â³ö³.Âíóòð³øíº îïðîì³íþâàííÿ ìîäåëþâàëè çà äîïîìîãîþðàä³îàêòèâíî¿ âîäè ç áàñåéíó-áàðáîòåðà 4-ãî áëîêà×ÀÅÑ (ÿêó âèêîðèñòîâóâàëè ÿê ïèòíó). ¯¿ ïèòîìà ñóìàð-íà ãàììà-àêòèâí³ñòü çà ñóìîþ ³çîòîï³â öåç³þ ñòàíîâè-ëà äëÿ ãðóïè Ð0�Ä1 � (1,51±0,2)½105, Ð0�Ä2 �(1,6±0,35)½104, Ð0�Ä3 ³ âñ³õ ãðóï îïðîì³íåíèõ ïîòîì-ê³â �  (2,3±0,2)½103 Áê/êã. Àêòèâí³ñòü ðàä³îàêòèâíîçàáðóäíåíîãî êîðìó (ïðîäóêòè ³ç Çîíè â³ä÷óæåííÿ) çà137Cs ñÿãàëà (2,8±0,2)½103, çà 90Sr+90Y � (0,16±±0,03)½103 Áê/êã. Êîíòðîëüí³ ãðóïè òâàðèí, óòðèìóâà-íèõ  ó «÷èñòîìó» â³âàð³¿ (ãàììà-ôîí íå âèùå18 ìêÐ/ãîä), îäåðæóâàëè ÷èñò³ ïîâíîö³íí³ ãðàíóëüîâàí³êîðìè òà ïèòíó âîäó.Ïðè ïàðóâàíí³ ñàìö³â íà 8 ä³á ï³äñàäæóâàëè äî ³íòàêò-íèõ ñàìîê ó ñï³ââ³äíîøåíí³ 1: 3�4. Ó òâàðèí F1 æèòòº-çäàòí³ñòü îö³íþâàëè çà ê³ëüê³ñòþ æèâèõ ùóðåíÿò âãí³çä³ íà 30-é äåíü æèòòÿ, ï³äãîòîâêó òà îö³íêó ïðåïà-ðàò³â äëÿ ñâ³òëîâî¿ ì³êðîñêîï³¿ ñïåðìàòîçî¿ä³â ïðîâîäè-ëè çã³äíî ç [12].Âì³ñò ³çîòîï³â öåç³þ îö³íþâàëè ñïåêòðîðàä³îìåòðè÷-íî ó ì�ÿçàõ òà ê³ñòêàõ òâàðèí Ð0  ³ îïðîì³íåíèõ òâàðèíF1 ç âèêîðèñòàííÿì íàï³âïðîâ³äíèêîâîãî äåòåêòîðàÄÃÄÊ-140Â ç ë³í³éêîþ ô³ðìè «NOKIA» òà àíàë³çàòîðà«AFORA». Ñòðîíö³é ó ê³ñòêàõ âèçíà÷àëè ðàä³îõåì³÷-íèì ìåòîäîì ï³ñëÿ ïîïåðåäíüîãî êîíöåíòðóâàííÿ (îçî-ëåííÿ) .Ñóìàðí³ ïîãëèíåí³ äîçè (ÑÏÄ) ðîçðàõîâóâàëè, ñêëà-äàþ÷è âíåñêè çîâí³øíüîãî òà âíóòð³øíüîãî îïðîì³íþ-â à í í ÿ .Îö³íêó ïîãëèíåíî¿ äîçè (ÏÄ) â³ä çîâí³øíüîãî òà âçàºì-íîãî îïðîì³íþâàííÿ (ãàììà-ôîí â³âàð³þ òà âçàºìî-îïðîì³íþâàííÿ ùóð³â) ïðîâîäèëè, êîðèñòóþ÷èñü âåëè-÷èíàìè ïîòóæíîñò³ äîçè ó öåíòð³ êë³òîê ùóð³â íà ð³çí³òåðì³íè åêñïåðèìåíòó çà äîïîìîãîþ ðàä³îìåòðà-äîçè-ìåòðà ÌÊÑ-01. Â ñåðåäíüîìó çà âåñü òåðì³í îïðîì³íþ-âàííÿ ïîòóæí³ñòü ÏÄ ó êë³òêàõ ñòàíîâèëà äëÿ ãðóïèÐ0 � Ä1 � (0,60±0,10), äëÿ Ð0 � Ä2 � (0,35±0,07),Ð0 � Ä3 � (0,25±0,05) ìêÃð/ãîä.Ðîçðàõóíîê ïîãëèíåíî¿ äîçè â³ä ³íêîðïîðîâàíèõ ðàä³î-íóêë³ä³â (âíóòð³øíº îïðîì³íþâàííÿ) ïðîâîäèëè, ñïè-ðàþ÷èñü íà äèíàì³êó ¿õ íàêîïè÷åííÿ â îðãàíàõ òà òêà-íèíàõ. Äëÿ îö³íêè íàêîïè÷åííÿ 137Cs âèêîðèñòîâóâàëèåêñïîíåíö³éí³ ìîäåë³, à äëÿ 90Sr � ïîêàçíèêîâ³, ïî-ð³âíþþ÷è ïðè öüîìó ðîçðàõóíêîâ³ ìîäåëüí³ çíà÷åííÿç ðåàëüíèì âì³ñòîì öèõ ðàä³îíóêë³ä³â â îðãàíàõ òà òêà-íèíàõ íà ÷àñ çàáèâàííÿ.Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ïðîâîäèëè ñòàíäàðò-íèìè ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè. Ïðè îáðîáö³ñïåðìîãðàì âèêîðèñòîâóâàëè îá�ºäíàí³ äàí³ ë³âîãî òàïðàâîãî åï³äèäèìóñ³â. Â³ðîã³äí³ñòü ðîçá³æíîñòåé îö³-íþâàëè çà t-êðèòåð³ºì Ñòüþäåíòà [13]. Ðîçðàõóíêèçä³éñíþâàëè çà äîïîìîãîþ ïàêåòà ïðîãðàì «Excel 7.0».Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Øëÿõîì ³íòåãðóâàííÿ ñêëàäîâèõ óñ³õâèä³â îïðîì³íþâàííÿ áóëî çíàéäåíî, ùî çà4 ì³ñ. ñóìàðí³ ÏÄ íà âñå ò³ëî ñàìö³â ùóð³âïðè ì³í³ìàëüíîìó ðàä³îàêòèâíîìó çàáðóä-íåíí³ âîäè ñÿãàëè 0,4±0,18, à ïðè íàéá³ëü-øîìó � 3,6±0,7 ñÃð (òàáë. 1). Òàêîãî ðå-æèìó îïðîì³íþâàííÿ áóëî äîñòàòíüî äëÿïîì³òíèõ çì³í ïðîöåñó ñïåðìàòîãåíåçó óï³ääîñë³äíèõ òâàðèí. Òðåáà çàçíà÷èòè, ùîçà ÷àñ äîñë³äó (4 ì³ñ.) ó ùóð³â Ð0 â³äáóëîñÿá³ëüøå 2 öèêë³â ñïåðìàòîãåíåçó, òîáòî
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âèâ÷àëèñÿ ãàìåòè, ÿê³ óòâîðèëèñÿ ç³ ñòîâ-áóðîâèõ ñïåðìàòîãîí³¿â, ùî âæå çàçíàëèïåâíîãî ðàä³àö³éíîãî âïëèâó, à ìåéîòè÷-íèé ïîä³ë òà ñïåðìàòîãåíåç òàêîæ ïðîõî-äèëè çà ïîñò³éíîãî ñëàáîãî ðàä³àö³éíîãîíàâàíòàæåííÿ. Ïðè öüîìó ìè ñïîñòåð³ãà-ëè çíà÷íå çá³ëüøåííÿ êîíöåíòðàö³¿ ñïåð-ìàòîçî¿ä³â â óñ³õ ãðóïàõ (òàáë. 2). Ð³âåíüâ³ðîã³äíîñò³ ðîçá³æíîñòåé ç ãðóïîþÐ0�êîíòðîëü äëÿ Ð0�Ä1 òà Ð0�Ä2 ñòàíîâèâp< 0,05, à äëÿ Ð0�Ä3 � 0,05<p<0,1. Àíàëî-ã³÷íó àêòèâàö³þ ïðîë³ôåðàö³¿ ñïåðìàòî-ãåííîãî åï³òåë³þ, ÿêó ââàæàþòü ïðîÿâîìêîìïåíñàòîðíî¿ ðåàêö³¿ íà òðèâàëå âíóò-ð³øíº îïðîì³íþâàííÿ, â³äì³÷àëè ïðè ââå-äåíí³ ñîáàêàì ðîç÷èíó 90Sr, êîëè ïîãëèíå-íà äîçà íà ñêåëåò ñÿãàëà 50�80 ðàä  [5, 14].Ó íàøîìó äîñë³ä³ ìè íå çíàéøëè çì³í óðóõëèâîñò³ ñïåðìàòîçî¿ä³â, àëå ïðè âñ³õðåæèìàõ îïðîì³íþâàííÿ çðîñòàëà ê³ëü-ê³ñòü ìîðôîëîã³÷íî íåïîâíîö³ííèõ êë³-òèí, ñåðåä ÿêèõ ïåðåâàæàëè ãàìåòè ç ïà-òîëîã³ºþ õâîñòà.Ó ï³ääîñë³äíèõ ùóð³â çáåð³ãàëàñÿ çäàò-í³ñòü äî â³äòâîðåííÿ. Ïðè ïàðóâàíí³ ç³íòàêòíèìè ñàìêàìè F1(Ð0 � êîíòðîëü)íàðîäèëîñÿ 8,6±0,4 ùóðåíÿòè, ó ãðóïàõF1(Ð0�Ä1), F1(Ð0�Ä2) ³ F1(Ð0�Ä3) â³äïîâ³äíîïî 9,1±1,0; 8,4±0,7 òà 8,4±0,8. Æèòòº-çäàòí³ñòü ïîòîìñòâà çàëåæàëà â³ä äîçîâî-ãî íàâàíòàæåííÿ áàòüê³â. Òàê, íà 30-éäåíü æèòòÿ â ãðóïàõ F1(Ð0 � êîíòðîëü)òà F1(Ð0 �Ä3) íà 1 ñàìêó, ùî ëàêòóº, áóëîæèâèõ â³äïîâ³äíî 7,2±0,3 òà 6,4±1,4 òâà-ðèíêè (ð < 0,05), òîä³ ÿê ó ãðóïàõ F1(Ð0 �Ä1) ³ F1(Ð0 �Ä2) � 5,0±1,3 òà 5,6±0,9(p < 0,05). Ç îãëÿäó íà òå, ùî âèæèâàííÿïîòîìñòâà ó 1-é ì³ñÿöü ðîçãëÿäàºòüñÿ ÿê³íòåãðàëüíèé ïîêàçíèê ä³¿ ðàä³àö³¿ íà ñòà-òåâ³ êë³òèíè ñàìö³â [15], çìåíøåííÿ  æèò-

òºçäàòíîñò³ ùóðåíÿò âêàçóº íà äåÿêèé ãå-íîòîêñè÷íèé âïëèâ îïðîì³íþâàííÿ ç ÏÄ3,6 òà 0,7 ñÃð (çà 4 ì³ñ.) ³, ìîæëèâî, âèíèê-íåííÿ ó ïîòîìñòâà äîì³íàíòíèõ íàï³âëåòà-ë å é .Ó ïîòîìê³â ãðóï F1(Ð0 �êîíòðîëü) òàF1(Ð0 �Ä3) ó â³ö³ 9 ì³ñ. êîíöåíòðàö³ÿ òàðóõëèâ³ñòü ñïåðìàòîçî¿ä³â áóëà çâè÷àé-íîþ äëÿ ö³º¿ ë³í³¿ ùóð³â (òàáë. 3). Àëå óòâàðèí ãðóï F1(Ð0 �Ä1) òà F1(Ð0�Ä2), áàòü-êè ÿêèõ çà 4 ì³ñ. îïðîì³íþâàííÿ îäåðæà-ëè ÏÄ 3,6 òà 0,7 ñÃð, êîíöåíòðàö³ÿ ãàìåò(õî÷ ³ áåç çì³í ó ðóõëèâîñò³ òà ìîðôîëîã³¿êë³òèí) âêàçóº íà óðîäæåí³ ïîðóøåííÿ ðå-ãóëÿö³¿ ñïåðìàòîãåíåçó.Äëÿ îö³íêè ðàä³î÷óòëèâîñò³ ïîòîìñòâàáóëî çàñòîñîâàíî íèçüêîïîòóæíå ³îí³çó-âàëüíå âèïðîì³íåííÿ. Ðåçóëüòàòè òàáë. 4ïîêàçóþòü, ùî ³ â öüîìó ðàç³ ïðîñòåæóºòü-ñÿ äåÿêà çàëåæí³ñòü â³äïîâ³ä³ ó ùóð³â F1 â³ääîçîâîãî íàâàíòàæåííÿ áàòüê³â. Òàê, ïðèäîäàòêîâîìó îïðîì³íþâàíí³ ç ÏÄ áëèçüêî0,4 ñÃð, ÿêà óòâîðèëàñÿ çà 4 ì³ñ. äîñë³äó(äèâ. òàáë. 1), ó ïîòîìê³â êîíòðîëüíèõ ùó-ð³â òà  ñàìö³â ³ç íàéìåíøèì òà ñåðåäí³ìäîçîâèì íàâàíòàæåííÿì ñïåðìàòîãåíåç áóâíà êîíòðîëüíîìó ð³âí³. Ó ðàç³ á³ëüøî¿ ÏÄáàòüê³â (Ð0 �Ä1) ó ¿õ ïîòîìê³â ïðè îïðîì³-íþâàíí³ ùå á³ëüøå çìåíøóâàëàñÿ êîíöåí-òðàö³ÿ ñïåðìàòîçî¿ä³â (ïðèáëèçíî íà 17%,p < 0,05) ïîð³âíÿíî ç ¿õ íåîïðîì³íåíèìèñ³áñàìè. Ñïåðìîãðàìè ïîòîìê³â óñ³õ ãðóï(â³äñîòîê ðóõëèâèõ òà ìîðôîëîã³÷íî ïîâíî-ö³ííèõ êë³òèí) ÿê³ñíî ìàéæå íå â³äð³çíÿ-ëèñÿ â³ä êîíòðîëüíèõ.Òàêèì ÷èíîì, îòðèìàí³ ðåçóëüòàòè ñâ³ä-÷àòü, ùî ãåíîòîêñè÷íà ä³ÿ òðèâàëîãî íèçü-êîïîòóæíîãî îïðîì³íþâàííÿ ï³ä ÷àñ óòâî-ðåííÿ ãàìåò ³ç ñòîâáóðîâèõ ñïåðìàòîãîí³¿â(ùî âæå áóëè îïðîì³íåí³) ³ ïîäàëüøî¿ äè-ôåðåíö³àö³¿ òà äîçð³âàííÿ ñïåðìàòîçî¿ä³ââèÿâëÿºòüñÿ ïðè á³ëüø³é ïîãëèíåí³é äîç³Òàáëèöÿ 1 � Âåëè÷èíè ñóìàðíèõ ïîãëèíåíèõ äîçó ñàìö³â-ïë³äíèê³â (Ð0) ï³ä ÷àñ ïàðóâàííÿòà ó ¿õ ïîòîìê³â (F1) (n=10, M±m)Total absorbed dose in male rats (P0) at matingand in their offsprings (F1) (n=10, M±m) Òàáëèöÿ 2 � Ñïåðìîãðàìà ùóð³â áàòüê³âñüêîãîïîêîë³ííÿ, ÿêèõ îïðîì³íþâàëè ïðîòÿãîì 4 ì³ñÿö³â(n=10, M±m)Spermogram of parent rats irradiated for 4 month(n = 10, M±m)

Ïðèì³òêà. * � ð<0,05 (° � 0,05<ð<0,1) � ð³âí³ â³ðîã³äíîñò³ðîçá³æíîñòåé ç êîíòðîëüíîþ ãðóïîþ.



Ó Ð Æ314

(0,7 ñÃð), í³æ  ó ðàç³ îïðîì³íþâàííÿ ò³ëüêèïîñòìåéîòè÷íèõ êë³òèí (ïîòð³áíà äîçàáëèçüêî 0,24 ñÃð (äèâ. ïîïåðåäíº ïîâ³äîì-ëåííÿ), ùî çá³ãàºòüñÿ ç óÿâëåííÿì ïðî á³ëü-øó ãåíåòè÷íó ðàä³îðåçèñòåíòí³ñòü ïðåìå-éîòè÷íèõ êë³òèí. Çà íàøèìè ñïîñòåðåæåí-íÿìè, ïåðåá³ã ïðîöåñó ñïåðìàòîãåíåçó ö³ë-êîì â óìîâàõ òðèâàëîãî íèçüêîïîòóæíîãîîïðîì³íþâàííÿ òâàðèí ìàº âàæ÷³ ãåíå-òè÷í³ íàñë³äêè äëÿ ¿õ ïîòîìñòâà (îë³ãîçî-îñïåðì³ÿ ó íåîïðîì³íåíèõ òâàðèí F1)  ó ðàç³òàêîãî æ îïðîì³íþâàííÿ ïîñòìåéîòè÷íèõêë³òèí (çá³ëüøåííÿ ÷àñòêè ïàòîëîã³÷íèõôîðì íà ôîí³ íîðìîçîîñïåðì³¿). Ó çâ�ÿçêóç òèì, ùî ãåíåòè÷íà ðàä³î÷óòëèâ³ñòü ãàìåòð³çíîãî ð³âíÿ çð³ëîñò³ çàëåæèòü â³ä áàãà-òüîõ ïðè÷èí, ó òîìó ÷èñë³ é ³íòåíñèâíîñò³ðîáîòè ñèñòåì ðåïàðàö³¿, âèêîðèñòàííÿïðåïàðàò³â ç àäàïòîãåííîþ ä³ºþ ìîæå áóòèïåðñïåêòèâíèì äëÿ ïîñèëåííÿ ãåíåòè÷íî¿ðàä³îðåçèñòåíòíîñò³ êë³òèí.Âèñíîâêè
1. Îïðîì³íþâàííÿ ùóð³â áàòüê³âñüêîãîïîêîë³ííÿ ïðîòÿãîì 4 ì³ñ. ç ÏÄ ó ìåæàõ

Òàáëèöÿ 3 � Ïàðàìåòðè ñïåðìîãðàìè ùóð³âïîêîë³ííÿ F1 (n, M±m)Sperm parameters in F1 (n, M±m)

Ïðèì³òêà. * � â³ðîã³äí³ ðîçá³æíîñò³ ç êîíòðîëüíîþ ãðóïîþ.Òàáëèöÿ 4 � Ïàðàìåòðè ñïåðìîãðàìè ùóð³âïîêîë³ííÿ F1 ï³ñëÿ äîäàòêîâîãî îïðîì³íþâàííÿ(n, M±m)Sperm parameters in F1 after additional irradiation(n, M±m)

Ïðèì³òêà. * � â³ðîã³äí³ ðîçá³æíîñò³ ç êîíòðîëåì;** � ç «÷èñòèìè» ñ³áñàìè.

0,7�3,6 ñÃð ïðèçâîäèòü äî íåïîâíîö³ííî-ãî ïîñèëåííÿ ñïåðìàòîãåíåçó (ï³äâèùåí-íÿ â³äñîòêà ïàòîëîã³÷íèõ ôîðì) òà äàº ãå-íîòîêñè÷íèé åôåêò.2. Ïîòîìñòâî F1 îïðîì³íåíèõ áàòüê³â ìàºîçíàêè óðîäæåíèõ ïîðóøåíü ðåãóëÿö³¿ñïåðìàòîãåíåçó (îë³ãîçîîñïåðì³¿).Ùóðè F1, áàòüêè ÿêèõ îäåðæàëè ÏÄ 3,6òà 0,7 ñÃð, ÷óòëèâ³ø³ äî ä³¿ ³îí³çóâàëüíî-ãî âèïðîì³íåííÿ ³ íà äîäàòêîâå ðàä³àö³é-íå íàâàíòàæåííÿ ðåàãóþòü ï³äâèùåííÿìñòóïåíÿ ³ñíóþ÷î¿ îë³ãîçîîñïåðì³¿.Ë³òåðàòóðà1. Øåâ÷åíêî Â.À., Ïîìåðàíöåâà Ì.Ä. Ãåíåòè÷åñêèåïîñëåäñòâèÿ äåéñòâèÿ èîíèçèðóþùèõ èçëó÷åíèé. �Ì.: Íàóêà, 1985. � 279 ñ.2. Âíåøíÿÿ ñðåäà è ðàçâèâàþùèéñÿ îðãàíèçì. � Ì.:Íàóêà, 1977. � 384 ñ.3. Ëÿãèíñêàÿ À.Ì., Îñèïîâ Â.À., Äåìåíòüåâ Ñ.È.: Òåç.äîêë. 3-ãî ñúåçäà ïî ðàäèàö. èññëåä. (Ìîñêâà, 14�17îêò. 1997 ã.) � Ïóùèíî, 1997. � Ò.1. � Ñ. 446�447.4. Âåòóõ Â.À., Ìàëàõîâñêèé Â.Í. // Ðàäèîáèîë. �1991. � Ò.31, ¹ 3. � Ñ. 302�310.5. Áóðûêèíà Ë.Í., Ðûíêîâà Í.Í., Òèòîâà Ë.À. è äð.Ðàñïðåäåëåíèå è áèîëîãè÷åñêîå äåéñòâèå ðàäèîàê-òèâíûõ èçîòîïîâ / Ïîä ðåä. Þ.È. Ìîñêàëåâà. � Ì.:Àòîìèçäàò, 1966. � Ñ. 295�313.6. Øâåäîâ Â.Ë., Êîðûòíûé Â.Ñ. // Òàì æå. � Ñ. 408�417.7. Ñ³ðàöüêèé É.Ç., Ðÿñåíêî ª.Ì., Ìàñèöüêà Î.Î. òà ³í.Âïëèâ çîâí³øíüîãî òà âíóòð³øíüîãî îïðîì³íþâàííÿíà ðåïðîäóêòèâíó òà òðàâíó ñèñòåìó íîðêè. � Ê.:ÒÎÂ «Ì³æíàðîäíà ô³íàíñîâà àãåíö³ÿ», 1998. � 149 ñ.8. Ïîìåðàíöåâà Ì.Ä., Òåñòîâ Á.Â., Ðàìàéÿ Ë.Ê. è äð.// Öèòîë. è ãåíåò. � 1990. � Ò.24, ¹ 4. � Ñ. 46�51.9. Ñòîëèíà Ì.Ð., Ñîëîìêî À.Ï., Ìàëþòà Ñ.Ñ. è äð.// ×åðíîáûëü-94: Ñá. äîêë. IV ìåæäóíàð. íàó÷.-òåõí.êîíô. (Çåëåíûé Ìûñ, 1994). � ×åðíîáûëü, 1996. �Ò. 2. � Ñ. 322�327.10. ²íäèê Â.Ì., Ñåðê³ç ß.²., Äàíêî ².Ì., Àë³ñòðàòîâ Î.Â.òà ³í. : Òåç. äîêë. Ìåæäóíàð. íàó÷.-òåõí. êîíô. «×åðíî-áûëü-96» (Çåëåíûé Ìûñ, 8�12 ìàðòà 1996 ã.) � ×åð-íîáûëü, 1996. � Ò. 2. � Ñ. 451.11. Shevchenko V.A., Ramaya L.K., Pomerantseva M.D.,Lyaginskaya A.M., Dementiev S.I. // Mutat. Res. �1989. � Vol.226, ¹ 2. � P. 87�91.12. Ìåòîäè÷åñêèå óêàçàíèÿ ïî èçó÷åíèþ ýìáðèîòîêñè-÷åñêîãî äåéñòâèÿ ôàðìàêîëîãè÷åñêèõ âåùåñòâ èâëèÿíèÿ èõ íà ðåïðîäóêòèâíóþ ôóíêöèþ. � Ì.:Ôàðìàêîë. êîìèòåò ÌÇ ÑÑÑÐ, 1986. � 27 ñ.13. Êàìèíñêèé Ë.Ñ. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ëàáî-ðàòîðíûõ è êëèíè÷åñêèõ äàííûõ � 2-å èçä. � Ë.:Ìåäèöèíà, 1964. � 251 ñ.14. Ìîñêàëåâ Þ.È. Îòäàëåííûå ïîñëåäñòâèÿ âîçäåéñò-âèÿ èîíèçèðóþùèõ èçëó÷åíèé. � Ì.: Ìåäèöèíà,1991. � 464 ñ.15. Nefyodov I., Nefyodova I., Palyga G. // Contr. papersof Intern. Confer. «Low doses of ionizing radiation:biological effects and regulatory control» (Seville, Spain,17�21 Novemb. 1997) � IAEA, 1997. � P.293�297.
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