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Ñîâðåìåííûé ÷åëîâåê íå ïðåäñòàâëÿåò ñâî-
åé æèçíè áåç ìîáèëüíîãî òåëåôîíà, ÑÂ×-ïå÷è,
WiFi-ðîóòåðà. Ñåãîäíÿ èäåò ñïîð â ìèðîâîì íà-
ó÷íîì ñîîáùåñòâå î áåçâðåäíîñòè äàííûõ ïðåä-
ìåòîâ áûòà, èç-çà ìèêðîâîëíîâîãî èçëó÷åíèÿ. Äî
ñèõ ïîð íåò åäèíîãî ìíåíèÿ î ïîñëåäñòâèÿõ âëè-
ÿíèÿ ìèêðîâîëíîâîãî èçëó÷åíèÿ íà îðãàíèçì
÷åëîâåêà.

Â 2002 ãîäó ðÿäîì ó÷åíûõ áûë ïðîâåäåí
ýêñïåðèìåíò ïî èçó÷åíèþ âëèÿíèÿ ýëåêòðîìàã-
íèòíîãî èçëó÷åíèÿ îò GSM-òåëåôîíà ñ ÷àñòî-
òîé 0,9 ÃÃö íà ñîäåðæàíèå ìèêðîýëåìåíòîâ â
ñàæåíöàõ ëüíà (Linum usitatissimum L.). Îáëó÷å-
íèå ïðîâîäèëîñü â òå÷åíèå äâóõ ÷àñîâ. Ïîëó÷å-
íû ñëåäóþùèå ðåçóëüòàòû: ïðîèçîøëî ñíèæå-
íèå ñîäåðæàíèÿ êàëüöèÿ, íàòðèÿ, êàëèÿ è ïîâû-
øåíèå ñîäåðæàíèÿ ìàãíèÿ â îáðàçöàõ ñàæåíöåâ
ëüíà [1]. Ñëåäóåò îòìåòèòü, ÷òî ïëîòíîñòü ïîòîêà
ýíåðãèè âî âðåìÿ ðàçãîâîðà ïî ìîáèëüíîìó òåëå-
ôîíó (GSM-òåëåôîí) ñîñòàâëÿåò äî 2 ìÂò/ñì2, à
âî âðåìÿ ñîåäèíåíèÿ äîñòèãàåò 18 ìÂò/ñì2.

Â íàøåì èññëåäîâàíèè èçó÷àëîñü èçìå-
íåíèå ñîäåðæàíèÿ íàòðèÿ, êàëèÿ è êàëüöèÿ â
ïàðåíõèìå ïî÷åê è êðîâè êðûñ ëèíèè Âèñòàð
ïîä âëèÿíèåì ÑÂ×-èçëó÷åíèÿ ñ ïëîòíîñòüþ
ïîòîêà ýíåðãèè 6–7 ìÂò/ñì2.

Èîíû íàòðèÿ, êàëèÿ è êàëüöèÿ ñîçäàþò
îñìîòè÷åñêîå äàâëåíèå, îïðåäåëÿþò âîçáóäèìîñòü
òêàíåé è ïðîíèöàåìîñòü áèîëîãè÷åñêèõ
ìåìáðàí.

Îñíîâíûì êàòèîíîì âíåêëåòî÷íîãî âîä-
íîãî ïðîñòðàíñòâà ÿâëÿåòñÿ íàòðèé. Òîëüêî 2,5%
êîëè÷åñòâà íàòðèÿ íàõîäèòñÿ â êëåòêàõ, ïðèìåðíî
1/3 âñåãî êîëè÷åñòâà ïðî÷íî ñâÿçàíà êðèñòàë-
ëè÷åñêèìè ñòðóêòóðàìè êîñòåé è èñêëþ÷åíà èç
îáìåííûõ ïðîöåññîâ, îñòàëüíîé íàòðèé íàõîäèòñÿ
â äèôôóçèîííîì ðàâíîâåñèè ñ íàòðèåì ïëàçìû
êðîâè, ÷òî ïîçâîëÿåò êîìïåíñèðîâàòü åãî êðàò-
êîâðåìåííûå ïîòåðè (ïðè ñèëüíîì ïîòîîòäåëå-
íèè, ïîíîñå) [7]. Íàòðèé èãðàåò ðîëü â ïðîöåñ-
ñàõ âîçáóæäåíèÿ, ñîçäàíèè âåëè÷èíû îñìîòè÷åñ-
êîãî äàâëåíèÿ æèäêîñòåé âíóòðåííåé ñðåäû, ðàñ-
ïðåäåëåíèè è âûâåäåíèè âîäû èç îðãàíèçìà, ó÷à-

ñòâóåò â ôóíêöèè áèêàðáîíàòíîé áóôåðíîé ñè-
ñòåìû [6], â òðàíñïîðòå óãëåêèñëîãî ãàçà, ãèäðà-
òàöèè áåëêîâ. Îò íàòðèÿ çàâèñèò òðàíñïîðò àìè-
íîêèñëîò, ñàõàðîâ, ðàçëè÷íûõ íåîðãàíè÷åñêèõ è
îðãàíè÷åñêèõ àíèîíîâ ÷åðåç ìåìáðàíû êëåòîê.
Îêîëî 40% âñåãî íàòðèÿ íàõîäèòñÿ â êîñòíîé
òêàíè, â îñíîâíîì, âî âíåêëåòî÷íîé æèäêîñòè –
äî 303 ììîëü/êã ñûðîãî âåñà. Â ïàðåíõèìå ïî÷åê
÷åëîâåêà ñîäåðæèòñÿ 86,9 ììîëü/êã ñûðîãî âåñà,
â ñûâîðîòêå êðîâè – äî 141 ììîëü/ë, â ìî÷å –
äî 134,8 ììîëü/ë [5]. Âûâîäèòñÿ íàòðèé èç îðãà-
íèçìà, â îñíîâíîì, ñ ìî÷îé (95%) [5].

Âî âíóòðèêëåòî÷íîì ïðîñòðàíñòâå îñíîâ-
íîé êàòèîí – êàëèé. Â ïðîòèâîïîëîæíîñòü íàò-
ðèþ òîëüêî 2,5% åãî íàõîäèòñÿ âî âíåêëåòî÷-
íîé ñðåäå [7]. Êàëèé ó÷àñòâóåò â ïîääåðæàíèè
ïîñòîÿíñòâà ñîñòàâà êëåòî÷íîé è ìåæêëåòî÷íîé
æèäêîñòè, êèñëîòíî-ùåëî÷íîãî ðàâíîâåñèÿ, âîä-
íî-ñîëåâîãî áàëàíñà, îñìîòè÷åñêîãî äàâëåíèÿ,
íåðâíî-ìûøå÷íîé âîçáóäèìîñòè è ïðîâîäèìî-
ñòè, íîðìàëüíîãî óðîâíÿ êðîâÿíîãî äàâëåíèÿ. Îí
òàêæå ó÷àñòâóåò â îáåñïå÷åíèè ìåæêëåòî÷íûõ
êîíòàêòîâ,  áèîýëåêòðè÷åñêîé àêòèâíîñòè êëå-
òîê, íåðâíîé ðåãóëÿöèè ñåðäå÷íûõ ñîêðàùåíèé,
â îáåñïå÷åíèè âûäåëèòåëüíîé ôóíêöèè ïî÷åê.
Èãðàåò ðîëü êàòàëèçàòîðà ïðè îáìåíå óãëåâîäîâ è
áåëêîâ [5]. Âûâîäèòñÿ êàëèé ñ ìî÷îé, ïîòîì è ÷å-
ðåç æåëóäî÷íî-êèøå÷íûé òðàêò. Â ïàðåíõèìå ïî-
÷åê ÷åëîâåêà ñîäåðæèòñÿ äî 0,06 ììîëü/êã ñûðîãî
âåñà, â ñûâîðîòêå êðîâè – äî 5,5 ììîëü/ë, â
ìî÷å – äî 48,6 ììîëü/ë [5].

Íîðìàëüíîå ïðîòåêàíèå ìîëåêóëÿðíûõ
ïðîöåññîâ â êëåòêå êðèòè÷åñêè çàâèñèò îò ïî-
ñòîÿíñòâà âíåêëåòî÷íîé êîíöåíòðàöèè èîíîâ
êàëüöèÿ. Âíóòðèêëåòî÷íàÿ êîíöåíòðàöèÿ êàëü-
öèÿ íà 4 ïîðÿäêà íèæå âíåêëåòî÷íîé [7]. Èîíû
êàëüöèÿ êîíòðîëèðóþò ýëåêòðîõèìè÷åñêîå ñî-
ïðÿæåíèå ïðè ñîêðàùåíèè ìûøö, âëèÿþò íà
íàòðèåâóþ ïðîâîäèìîñòü âîçáóäèìûõ êëåòîê,
óâåëè÷èâàþò ïðîíèöàåìîñòü êëåòî÷íîé ìåìáðà-
íû äëÿ êàëèÿ, âîçäåéñòâóþò íà ðàáîòó èîííûõ
íàñîñîâ, ñïîñîáñòâóþò âûñâîáîæäåíèþ íåéðî-
ìåäèàòîðîâ â ñèíàïñàõ, ñòèìóëèðóþò ñåêðåòîð-
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íóþ àêòèâíîñòü ýêçîêðèííûõ æåëåç, îáåñïå÷è-
âàþò âûñâîáîæäåíèå ãîðìîíîâ, èãðàþò îïðåäå-
ëåííóþ ðîëü â ñâåðòûâàíèè êðîâè è ðåãóëèðó-
þò àêòèâíîñòü ôåðìåíòîâ [6, 7]. Â îðãàíèçìå êàëü-
öèé ðàñïðåäåëåí íåðàâíîìåðíî: îêîëî 99% åãî
êîëè÷åñòâà ïðèõîäèòñÿ íà êîñòíóþ òêàíü è ëèøü
1% ñîäåðæèòñÿ â äðóãèõ òêàíÿõ (1 ã â ïëàçìå êðî-
âè, 6–8 ã â ìÿãêèõ òêàíÿõ). Â öåëüíîé êðîâè êîí-
öåíòðàöèÿ êàëüöèÿ äîñòèãàåò 2,25–2,5 ììîëü/ë
(90–100 ìã/ë), èç íèõ 40–45% ñâÿçàíû ñ áåëêà-
ìè ïëàçìû, 8–10% íàõîäÿòñÿ â êîìïëåêñå ñ
èîíàìè, íàïðèìåð, öèòðàòîì, 45–50% äèññîöèè-
ðîâàíû â âèäå ñâîáîäíûõ èîíîâ. Â ïàðåíõèìå
ïî÷åê  ÷åëîâåêà êîíöåíòðàöèÿ êàëüöèÿ äîñòè-
ãàåò 0,00425 ììîëü/êã ñûðîãî âåñà, â ìî÷å –
4,5 ììîëü/ë [5]. Âûâîäèòñÿ êàëüöèé èç îðãà-
íèçìà ÷åðåç êèøå÷íèê è ïî÷êè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Ïðî-
âåäåíî èññëåäîâàíèå íà 30 ïîëîâîçðåëûõ êðû-
ñàõ-ñàìöàõ ëèíèè Âèñòàð, ñðåäíÿÿ ìàññà òåëà ñî-
ñòàâëÿëà 215,0 ãðàììîâ. Æèâîòíûå íàõîäèëèñü â
áåçýõîâîé  êàìåðå, ãäå ïîäâåðãàëèñü äåéñòâèþ
ÑÂ×-èçëó÷åíèÿ 3 ñì äèàïàçîíà ñ ïëîòíîñòüþ
ïîòîêà ýíåðãèè 6–7 ìÂò/ñì2 â òå÷åíèå 8 ÷àñîâ
â ñóòêè íà ïðîòÿæåíèè 10 ñóòîê (I ñåðèÿ),
30 ñóòîê (II ñåðèÿ), 90 ñóòîê (III ñåðèÿ), à òàêæå
10 ñóòîê îáëó÷åíèÿ  ñ  âûâåäåíèåì  èç  îïûòà
÷åðåç 5 (IV ñåðèÿ) è 10 (V ñåðèÿ) ñóòîê, ïîñëå
ïðåêðàùåíèÿ  îáëó÷åíèÿ.

Êîíòðîëåì ñëóæèëè 5 æèâîòíûõ. Âñå æè-
âîòíûå íàõîäèëèñü â îäèíàêîâûõ   óñëîâèÿõ  è
íà  îäèíàêîâîì  ïèùåâîì  è  âîäíîì  ðåæèìå.
Åæåäíåâíî ïðîâîäèëàñü îöåíêà  îáùåãî  ñîñòîÿ-
íèÿ æèâîòíûõ. ×åðåç 10, 30, 90 ñóòîê, à òàêæå
ïîñëå 10 ñóòîê îáëó÷åíèÿ ñ âûâåäåíèåì èç îïûòà
÷åðåç 5 è 10 ñóòîê ñ íà÷àëà ýêñïåðèìåíòà æèâîò-
íûå ââîäèëèñü â ãåêñåíàëîâûé íàðêîç, âûïîëíÿ-
ëàñü äåêàïèòàöèÿ è ïðîèçâîäèëñÿ çàáîð îðãàíîâ
(ïî÷êà, öåëüíàÿ êðîâü) äëÿ îïðåäåëåíèÿ ñîäåðæà-
íèÿ â íèõ ìèêðîýëåìåíòîâ –  K, Na, Ca.

Ñîäåðæàíèå ìèêðîýëåìåíòîâ îïðåäåëÿëîñü
àòîìíî-àáñîðáöèîííûì ìåòîäîì. Ïîëó÷åííûå
ðåçóëüòàòû îáðàáîòàíû ñ ïîìîùüþ ìåòîäîâ ìà-
òåìàòè÷åñêîé ñòàòèñòèêè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ïî÷êå ïîä
âëèÿíèåì ÑÂ×-îáëó÷åíèÿ, â èìïóëüñíîì ðåæè-
ìå, â òå÷åíèå 10 ñóòîê, ïðîèçîøëî ñíèæåíèå
ñîäåðæàíèÿ íàòðèÿ, êàëüöèÿ è ïîâûøåíèå ñî-
äåðæàíèÿ êàëèÿ (òàáë. 1). Òàê, ñîäåðæàíèå íà-
òðèÿ  ñíèçèëîñü ñ 276,924 ììîëü/ë äî
232,118 ììîëü/ë ( t=1,5) ,  êàëüöèÿ – ñ
6,029 ììîëü/ë  äî 5,615 ììîëü/ë (t=1,0).
Ñîäåðæàíèå êàëèÿ íàîáîðîò ïîâûñèëîñü ñ
184,116 ììîëü/ë äî 205,789 ììîëü/ë (t=1,5).

×åðåç 30 ñóòîê îáëó÷åíèÿ (ðèñ. 1) ïðîèñ-
õîäèò ðåçêîå óâåëè÷åíèå ñîäåðæàíèÿ íàòðèÿ
äî 408,890 ììîëü/ë (t=4,5) è êàëüöèÿ äî
7,0740 ììîëü/ë (t=2,4). Ñîäåðæàíèå êàëèÿ  ñíè-
æàåòñÿ, ïî ñðàâíåíèþ ñ îáëó÷åíèåì â òå÷åíèå
10 ñóòîê. Òàê, ñîäåðæàíèå êàëèÿ ñîñòàâèëî
201,212 ììîëü/ë (t=2,4).

×åðåç 90 ñóòîê îáëó÷åíèÿ ñîäåðæàíèå êà-
ëèÿ è êàëüöèÿ ïîâûñèëîñü è ñîñòàâèëî: êà-
ëèÿ – 264,9006 ììîëü/ë (t=11,1), êàëüöèÿ –
12,7633 ììîëü/ë (t=4,1), à ñîäåðæàíèå íàòðèÿ
ñíèçèëîñü è ñîñòàâèëî 305,164 ììîëü/ë (t=2,9).
Íî âñå ïîêàçàòåëè îñòàëèñü âûøå ïî ñðàâíå-
íèþ ñ êîíòðîëåì.

Ñîäåðæàíèå ìèêðîýëåìåíòîâ â ïî÷êå ó
æèâîòíûõ, âûâåäåííûõ èç îïûòà ÷åðåç 5 ñóòîê,
ïîñëå 10- ñóòî÷íîãî ÑÂ×-îáëó÷åíèÿ òàêæå óâå-
ëè÷èâàåòñÿ, êðîìå íàòðèÿ, ñîäåðæàíèå êîòîðîãî
ñíèæàåòñÿ (ðèñ. 2). Òàê, ñîäåðæàíèå êàëèÿ ñîñòà-
âèëî 315,9530 ììîëü/ë (t=12,4), íàòðèÿ –
232,5890 ììîëü/ë (4,7), êàëüöèÿ –
19,1034 ììîëü/ë (t=5,8). Âûñîêèì ñîäåðæàíèåì
ìèêðîýëåìåíòîâ îñòàåòñÿ è ÷åðåç 10 ñóòîê, ïîñ-
ëå 10 ñóòîê ÑÂ×-îáëó÷åíèÿ, êðîìå íàòðèÿ, óðî-
âåíü êîòîðîãî ïðîäîëæàåò ñíèæàòüñÿ. Òàê, ñî-
äåðæàíèå êàëèÿ â ïî÷êàõ êðûñ ñîñòàâèëî
325,6810 ììîëü/ë (t=19,0), íàòðèÿ –
224,030 ììîëü/ë (t=5,5), êàëüöèÿ –
14,3010 ììîëü/ë (t=10,6).

Â êðîâè êðûñ ñîäåðæàíèå ìèêðîýëåìåí-
òîâ ïîä âëèÿíèåì 10 ñóòîê ÑÂ×-îáëó÷åíèÿ èç-
ìåíèëîñü íåðàâíîìåðíî (òàáë. 2). Òàê, ñîäåðæà-
íèå êàëèÿ, íàòðèÿ ðåçêî ñíèçèëîñü, à êàëüöèÿ –
ñóùåñòâåííî íå èçìåíèëîñü. Ñîäåðæàíèå êàëèÿ

Òàáëèöà 1
Ñîäåðæàíèå ìèêðîýëåìåíòîâ â ïî÷êàõ êðûñ â çàâèñèìîñòè îò âëèÿíèÿ

ðàçëè÷íûõ ñðîêîâ ÑÂ×-îáëó÷åíèÿ (â ììîëü/ë)

Âðåìÿ îáëó÷åíèÿ K t Na t Ca t

Êîíòðîëü 184,1160 – 276,9240 –   6,0209 –

10 ñóòîê 205,7890 1,5 232,1180 1,5   5,6150 1,0

30 ñóòîê 201,9120 2,4 408,890 4,5   7,0740 2,4

90 ñóòîê 264,9006 11,1 305,164 2,9 12,7633 4,1

10/5 ñóòîê 315,9530 12,4 232,589 4,7 19,1034 5,8

10/10 ñóòîê 325,6810 19,0 224,0300 5,5 14,3010 10,6
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ñíèçèëîñü äî 38,55618 ììîëü/ë (êîíòðîëü –
51,570 ììîëü/ë) (t=6,2) , íàòðèÿ – äî
59,870 ììîëü/ë (êîíòðîëü – 100,064 ììîëü/ë)
(t=3,0), ñîäåðæàíèå êàëüöèÿ ïðàêòè÷åñêè íå
èçìåíèëîñü è ñîñòàâèëî 1,551 ììîëü/ë (êîíò-
ðîëü – 1,511 ììîëü/ë) (t=0,3).

Îáëó÷åíèå â òå÷åíèå 30 ñóòîê ñïîñîáñòâî-
âàëî ïîâûøåíèþ óðîâíÿ ñîäåðæàíèÿ ìèêðîýëå-
ìåíòîâ â êðîâè (ðèñ. 3). Òàê, ñîäåðæàíèå êàëèÿ

ñîñòàâèëî 50,842 ììîëü/ë (t=0,3), íàòðèÿ –
82,864 ììîëü/ë (t=1,5). Ñîäåðæàíèå êàëüöèÿ
ñíèçèëîñü äî 1,424 ììîëü/ë (t=1,2).

Ïðè îáëó÷åíèè æèâîòíûõ â òå÷åíèå 90 ñó-
òîê ñîäåðæàíèå âñåõ ìèêðîýëåìåíòîâ íåçíà÷èòåëüíî
ñíèæàåòñÿ ïî ñðàâíåíèþ ñ îáëó÷åíèåì â òå÷åíèå
30 ñóòîê. Òàê, äî 44,043 ììîëü/ë (t=3,4) ñíèçèëñÿ
óðîâåíü êàëèÿ, íàòðèÿ – äî 75,7244 ììîëü/ë (t=2,4),
êàëüöèÿ – äî 1,1433 ììîëü/ë (t=2,5).

Ðèñ. 1. Ñîäåðæàíèå ìèêðîýëåìåíòîâ â ïî÷êàõ êðûñ â çàâèñèìîñòè
îò âëèÿíèÿ ðàçíûõ ñðîêîâ ÑÂ×-îáëó÷åíèÿ (â ììîëü/ë)

Ðèñ. 2. Ñîäåðæàíèå ìèêðîýëåìåíòîâ â ïî÷êàõ êðûñ â çàâèñèìîñòè
îò âëèÿíèÿ ÑÂ×-îáëó÷åíèÿ ñðîêîì 10 ñóòîê è âûâåäåíèåì èç îïûòà

÷åðåç 5 è 10 ñóòîê (â ììîëü/ë)

Òàáëèöà 2
Ñîäåðæàíèå ìèêðîýëåìåíòîâ â êðîâè êðûñ â çàâèñèìîñòè îò âëèÿíèÿ

ðàçëè÷íûõ ñðîêîâ ÑÂ×-îáëó÷åíèÿ (â ììîëü/ë)

Âðåìÿ îáëó÷åíèÿ K t Na t Ca t

Êîíòðîëü 51,5700 – 100,0640 – 1,5110 –

10 ñóòîê 38,5562 6,2   59,8703 3,0 1,5510 0,3

30 ñóòîê 50,842 0,3   82,864 1,5 1,424 1,2

90 ñóòîê 44,043 3,4   75,7244 2,4 1,1433 2,5
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Âûøåóêàçàííûå èçìåíåíèÿ ìîãóò ïðèâåñ-
òè ê ñëåäóþùèì ïàòîëîãè÷åñêèì ñîñòîÿíèÿì â
îðãàíèçìå. Âûñîêîå ñîäåðæàíèå íàòðèÿ â ïàðåí-
õèìå ïî÷åê ïðèâåäåò ê âíåêëåòî÷íîìó îáåçâî-
æèâàíèþ, íàðóøåíèþ ïðîöåññîâ ðåàáñîðáöèè â
êàíàëüöàõ ïî÷êè (íàðóøèòñÿ êîòðàíñïîðò àìè-
íîêèñëîò è ãëþêîçû, âñàñûâàíèå âîäû, àíèîíîâ
áèêàðáîíàòà), èç-çà èçìåíåíèÿ îñìîòè÷åñêîãî
äàâëåíèÿ ìî÷è [6].

Ïîâûøåíèå ñîäåðæàíèÿ êàëüöèÿ â ïàðåí-
õèìå ïî÷åê ïîâëèÿåò íà ïðîíèöàåìîñòü êëåòî÷-
íûõ ìåìáðàí, â ãëàâíîé ñòåïåíè äëÿ êàëèÿ (ïðî-
íèöàåìîñòü ñíèçèòñÿ). Òàêæå åãî âûñîêîå ñî-
äåðæàíèå äîïîëíèòåëüíî ïîâûñèò îñìîòè÷åñêîå
äàâëåíèå [7, 5].

Ãèïîíàòðèåìèÿ ïðèâîäèò ê âíóòðèêëåòî÷-
íîé ãèïåðãèäðèè. Ðàííèìè êëèíè÷åñêèìè ñèì-
ïòîìàìè âûñòóïàþò àïàòèÿ èëè âîçáóæäåíèå,
àòàêñèÿ, íåàäåêâàòíîñòü ïîâåäåíèÿ, ãîëîâíàÿ áîëü;
ëîêàëüíàÿ ìûøå÷íàÿ ñëàáîñòü èëè ãåìèïàðåç. Ïðè
ïðîãðåññèðîâàíèè ãèïîíàòðèåìèè ïîÿâëÿþòñÿ
ìûøå÷íûå ñóäîðîãè è êîìà [4].

Ãèïîêàëèåìèÿ êëèíè÷åñêè ïðîÿâëÿåòñÿ
ðàçâèòèåì ðàçëè÷íûõ àðèòìèé (ñóïðàâåíòðèêó-
ëÿðíàÿ òàõèêàðäèÿ) è íàðóøåíèÿìè ïðîâîäè-
ìîñòè, îáùåé ñëàáîñòüþ, ìåòåîðèçìîì, óìåíüøå-
íèåì êîæíîé ÷óâñòâèòåëüíîñòè, ãèïîòîíèåé ñêå-
ëåòíûõ ìûøö [2, 3].

Ãèïîêàëüöèåìèÿ âåäåò ê ðàçâèòèþ ðàõèòà
ó äåòåé è îñòåîìàëÿöèè ó âçðîñëûõ [2]. Ïîâû-
øàåòñÿ âîçáóäèìîñòü ìèîêàðäà, ÷òî ìîæåò ïðè-
âîäèòü ê ýêñòðàñèñòîëèè [3].

Ñëåäóåò ïîìíèòü î ñóùåñòâîâàíèè ÑÂ×-
èçëó÷åíèÿ è åãî âîçìîæíîì âëèÿíèè. Íåîáõî-
äèìî ìèíèìèçèðîâàòü êîíòàêò ñ èñòî÷íèêàìè

ÑÂ×-èçëó÷åíèÿ, â ïåðâóþ î÷åðåäü,  äåòåé ãðóä-
íîãî, ðàííåãî äåòñêîãî è äîøêîëüíîãî âîçðàñ-
òîâ, ó êîòîðûõ ìåòàáîëè÷åñêèå ïðîöåññû ïðîòå-
êàþò íàìíîãî áûñòðåå ÷åì ó âçðîñëûõ, à îðãàíû
è ñèñòåìû åùå íå ñîâåðøåííû è ðàçâèâàþòñÿ.

Âûâîäû.
1. Äàííîå èññëåäîâàíèå ïîêàçàëî äîñòîâåð-

íîå èçìåíåíèå èîííîãî ñîñòàâà â êðîâè è ïà-
ðåíõèìå ïî÷åê êðûñ ïîä âëèÿíèåì ðàçíûõ ñðîêîâ
ÑÂ×-èçëó÷åíèÿ ïëîòíîñòüþ ïîòîêà ýíåðãèè
6–7 ìÂò/ñì2.

2.  Îáëó÷åíèå â òå÷åíèå 10 ñóòîê âåäåò ê
ñíèæåíèþ ñîäåðæàíèÿ íàòðèÿ è êàëüöèÿ â ïà-
ðåíõèìå ïî÷åê. Ñîäåðæàíèå êàëèÿ â ïî÷êàõ ïî-
âûøàåòñÿ.

3. Ê 30 ñóòêàì îáëó÷åíèÿ ñîäåðæàíèå  êà-
ëèÿ è êàëüöèÿ â ïî÷êàõ íà÷èíàåò ïðèáëèæàòüñÿ
ê èñõîäíîìó óðîâíþ, ñîäåðæàíèå íàòðèÿ â ïî÷-
êàõ ðåçêî óâåëè÷èâàåòñÿ.

4. Ïðè îáëó÷åíèè â òå÷åíèå 90 ñóòîê óðî-
âåíü âñåõ ìèêðîýëåìåíòîâ â ïàðåíõèìå ïî÷åê
îñòàåòñÿ ïîâûøåííûì ïî ñðàâíåíèþ ñ êîíò-
ðîëåì.

5. Îáëó÷åíèå â òå÷åíèå 10 ñóòîê ñ ïîñëå-
äóþùèì 5- è 10-äíåâíûì ïåðåðûâîì âåäåò ê
ðåçêîìó óâåëè÷åíèþ ñîäåðæàíèÿ êàëèÿ è êàëü-
öèÿ, ñíèæåíèþ ñîäåðæàíèÿ íàòðèÿ â ïî÷êàõ.

6. Â êðîâè êðûñ ïîñëå 10 ñóòîê îáëó÷åíèÿ
îáíàðóæåíî ñíèæåíèå ñîäåðæàíèÿ êàëèÿ è íà-
òðèÿ, ñîäåðæàíèå êàëüöèÿ ïðàêòè÷åñêè íå èçìå-
íÿåòñÿ. Ê 30 ñóòêàì ñîäåðæàíèå âñåõ ìèêðîýëå-
ìåíòîâ íà÷èíàåò ïðèáëèæàòüñÿ ê èñõîäíîìó
óðîâíþ.  Ïðè îáëó÷åíèè â òå÷åíèå 90 ñóòîê óðî-
âåíü êàëèÿ, íàòðèÿ, êàëüöèÿ ñíèæàåòñÿ è îñòàåò-
ñÿ ïîíèæåííûì  ïî ñðàâíåíèþ ñ êîíòðîëåì.

Ðèñ. 3. Ñîäåðæàíèå ìèêðîýëåìåíòîâ â êðîâè êðûñ â çàâèñèìîñòè
îò âëèÿíèÿ ðàçíûõ ñðîêîâ ÑÂ×-îáëó÷åíèÿ (â ììîëü/ë)
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Summary

THE INFLUENCE OF MICROWAVE
RADIATION OF VARIOUS TERMS ON THE
CONTENT MICROELEMENTS IN THE
KIDNEYS AND BLOOD OF   THE   TEST
ANIMALS

N.N.  Moiseenko

We investigated the influence of microwave
radiation of various terms on the content
microelements (potassium, sodium and calcium) in
the kidneys and blood of the test animals. The energy
flux density of microwave radiation was 6–7 mW/cm2.
Irradiation was carried out for 8 hours per day for
10, 30, 90 days and 10 days of irradiation with
deducing from the experience after 5 and 10 days
after cessation of exposure.

 It was found that the greatest changes in the
content of sodium and potassium in the renal
parenchyma arise are in terms of exposure to 30
days. The greatest change in the content of calcium
in the renal parenchyma takes place at the timing
of exposure in 90 days and 10 days from the deducing
of experience in 5 days.

The content of potassium, sodium and calcium
in the whole blood at the timing of irradiation of 10,
30 and 90 days were lower than in the control group.

In this paper  we analyzed the clinical
manifestations that occur in humans when the level
of potassium, sodium and calcium change in whole
blood and the renal parenchyma.

Keywords: kidney, microwave radiation,
microelements.
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ÂÏËÈÂ ÍÂ×-ÎÏÐÎÌ²ÍÅÍÍß Ð²ÇÍÈÕ
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ÍÈÐÊÀÕ ÒÀ ÊÐÎÂ²
ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÈÕ ÒÂÀÐÈÍ

Ì.Ì. Ìî³ñåºíêî

  Âèâ÷åíèé âïëèâ ÍÂ×-îïðîì³íåííÿ ð³çíèõ
ñòðîê³â íà âì³ñò ì³êðîåëåìåíò³â (êàë³þ, íàòð³þ
òà êàëüö³þ) â íèðêàõ òà êðîâ³ åêñïåðèìåíòàëü-
íèõ òâàðèí. Ù³ëüí³ñòü ïîòîêó åíåðã³¿ ÍÂ×-îï-
ðîì³íåííÿ ñêëàäàëà 6–7 ìÂò/ñì2. Îïðîì³íåííÿ
ïðîâîäèëîñü ïðîòÿãîì 8 ãîäèí çà äîáó âïðî-
äîâæ 10, 30, 90 ä³á, à òàêîæ 10 ä³á îïðîì³íåííÿ ç
âèâåäåííÿì ³ç äîñë³äó ÷åðåç 5 òà 10 ä³á, ï³ñëÿ
çàê³í÷åííÿ îïðîì³íåííÿ.

  Âèÿâëåíî, ùî íàéá³ëüø³ çì³íè âì³ñòó íà-
òð³þ òà êàë³þ â íèðêîâ³é ïàðåíõ³ì³ âèíèêàþòü
ïðè ñòðîêàõ îïðîì³íåííÿ ó 30 ä³á. Íàéá³ëüø³
çì³íè âì³ñòó êàëüö³þ ó íèðêîâ³é ïàðåíõ³ì³ âè-
íèêàþòü ïðè ñòðîêàõ îïðîì³íåííÿ ó 90 ä³á òà
10 ä³á ç âèâåäåííÿì ³ç äîñë³äó ÷åðåç 5 äí³â.

   Ð³âåíü âì³ñòó êàë³þ, íàòð³þ ³ êàëüö³þ ó
ö³ëüí³é êðîâ³ áóâ íèæ÷å ïðè ñòðîêàõ îïðîì³-
íåííÿ 10, 30 òà 90 ä³á, í³æ ó êîíòðîë³.

   Ó ðîáîò³ ïðîàíàë³çîâàí³ êë³í³÷í³ ïðîÿâè,
âèíèêàþòü ó ëþäèíè ïðè çì³í³ ð³âíÿ êàë³þ,
íàòð³þ ³ êàëüö³þ ó ö³ëüí³é êðîâ³ òà íèðêîâ³é
ïàðåíõ³ì³.

Êëþ÷îâ³ ñëîâà: íèðêà, ÍÂ×-îïðîì³íåííÿ,
ì³êðîåëåìåíòè êàë³é, íàòð³é, êàëüö³é.


