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Ââåäåíèå. Ñîãëàñíî äàííûì èññëåäîâàíèé, â ïî-
ñëåäíèå ãîäû íàáëþäàåòñÿ óõóäøåíèå ôóíêöèîíàëü-
íîãî ñîñòîÿíèÿ îðãàíèçìà ïîäðîñòêîâ, ïðîæèâàþùèõ â 
ðàçëè÷íûõ ñåâåðíûõ ðåãèîíàõ [1]. Ýëåìåíòíûé ïðîôèëü 
îðãàíèçìà ìîæåò âûñòóïàòü â êà÷åñòâå èíäèêàòîðà íå-
áëàãîïîëó÷èÿ è êàê èíòåãðàëüíûé ïîêàçàòåëü ïðèðîäíî-
ñîöèàëüíûõ óñëîâèé ðåãèîíà [2]. Ðàíåå ïðîâåäåííûå 
èññëåäîâàíèÿ ïîêàçàëè, ÷òî ó æèòåëåé ïðèáðåæíîé 
(ïðèìîðñêîé) òåððèòîðèè è âíóòðèêîíòèíåíòàëüíîé 
òåððèòîðèé Ìàãàäàíñêîé îáëàñòè ñóùåñòâóþò îñîáåí-
íîñòè ñòðóêòóðû ýëåìåíòíîé ñèñòåìû îðãàíèçìà [3, 4], 
ïîýòîìó öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü óñòàíîâ-
ëåíèå îñîáåííîñòåé ýëåìåíòíîé ñèñòåìû ïîäðîñòêîâ 
è þíîøåé 14-21 ãîäà, ïðîæèâàþùèõ â ðàçíûõ êëèìàòî-
ãåîãðàôè÷åñêèõ çîíàõ îáëàñòè.

Ìàòåðèàë è ìåòîäû èññëåäîâàíèÿ. Îïðåäåëåíèå 
ñîäåðæàíèÿ 25 ìàêðî- è ìèêðîýëåìåíòîâ (ÌÝ) â âîëîñàõ 
÷åëîâåêà ïðîâîäèëè ìåòîäàìè àòîìíî-ýìèññèîííîé 
ñïåêòðîìåòðèè ñ èíäóêòèâíî ñâÿçàííîé àðãîíîâîé 
ïëàçìîé (ÀÝÑ-ÈÑÏ) íà ïðèáîðå Optima 2000 DV (Perkin 
Elmer, ÑØÀ) è ìàññ-ñïåêòðîìåòðèè ñ èíäóêòèâíî ñâÿ-
çàííîé àðãîíîâîé ïëàçìîé (ÌÑ-ÈÑÏ) íà ïðèáîðå ELAN-
9000 (Perkin Elmer, ÑØÀ), â ÀÍÎ Öåíòð Áèîòè÷åñêîé ìå-
äèöèíû (ã. Ìîñêâà). 

Âçàèìîñâÿçü ìèêðîýëåìåíòîâ â îðãàíèçìå ïîä-
ðîñòêîâ îöåíèâàëè ïðè ïîìîùè ôàêòîðíîãî àíàëèçà è 
êîððåëÿöèîííîãî àíàëèçà ïî Ñïèðìåíó. Ñòàòèñòè÷å-
ñêàÿ îáðàáîòêà äàííûõ ïðîâåäåíà ñ èñïîëüçîâàíèåì 
ëèöåíçèîííîãî ïàêåòà ïðèêëàäíûõ ïðîãðàìì Excel-97 
è Statistika-6 ìåòîäàìè ïàðàìåòðè÷åñêîé è íåïàðàìå-
òðè÷åñêîé ñòàòèñòèêè [5]. Äëÿ ñðàâíåíèÿ âàðèàöèîííûõ 
ðÿäîâ èñïîëüçîâàí t-êðèòåðèé Ñòüþäåíòà ïðè îöåíêå 
óðîâíÿ äîñòîâåðíîñòè ð<0,05.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå. 
Â òàáë. 1 ïðåäñòàâëåíû ïîêàçàòåëè ñîäåðæàíèÿ â âî-
ëîñàõ 21 ýëåìåíòà ó þíîøåé â âîçðàñòå 14-16 è 16-21 
ãîäà, óðîæåíöåâ ðàçëè÷íûõ ðàéîíîâ îáëàñòè: ã. Ìàãà-
äàí (1 ãð.), ïîñ. Îëà (2 ãð.), ã. Ñóñóìàí (3 ãð.). Ñðåäíèå 
çíà÷åíèÿ Al, As, Ca, Cd, Co, Li, I, Mg, Mn, Ni, Pb, Se, Sn 
âî âñåõ îáñëåäîâàííûõ ãðóïïàõ îêàçàëèñü íèæå ñðåäíå-
ðîññèéñêèõ ïîêàçàòåëåé [6], à Si è Zn – âûøå. Ó æèòåëåé 
ïðèìîðñêèõ òåððèòîðèé óðîâåíü Fe áûë íèæå, òîãäà êàê 
â êîíòèíåíòàëüíîì ðàéîíå (ã. Ñóñóìàí) îí ïðåâûøàë 
ñðåäíåðîññèéñêèé ïîêàçàòåëü â äâà ðàçà. Ñðåäíåå çíà-
÷åíèå êîíöåíòðàöèè Cu ó þíîøåé 1 è 2 ãðóïï áûëî íèæå 
ñðåäíåðîññèéñêîãî, êîíöåíòðàöèÿ P ïðåâûøàëà ðåïåð-
íûé ïîêàçàòåëü ó þíîøåé 3 ãðóïïû. Â åäèíè÷íûõ ñëó÷à-
ÿõ ó þíîøåé 3 ãð. îáíàðóæåí èçáûòîê V, Pb, Ni, Li, Al.

Ïðè àíàëèçå êîíöåíòðàöèé ýëåìåíòîâ, âûõîäÿùèõ 
çà ïðåäåëû ìèíèìàëüíûõ èëè ìàêñèìàëüíûõ çíà÷åíèé, 
âûÿâëåí äåôèöèò Ca ó 37 þíîøåé â 1 ãð., òîãäà êàê âî 
2-é è 3-é ãðóïïàõ äåôèöèò Ñà îáíàðóæåí ó 8 è 4 þíîøåé, 
ñîîòâåòñòâåííî. Äåôèöèò Ñî îáíàðóæåí ó 44 þíîøåé 1 
ãð., 17 þíîøåé 2 ãð. è 18 þíîøåé 3 ãð., ÷òî óêàçûâàåò íà 
îáùèé õàðàêòåð ôîðìèðîâàíèÿ íåäîñòàòêà Ñî ó æèòå-
ëåé Ñåâåðà. Äåôèöèò Cu è I áûë òàêæå â ðàâíîé ñòåïåíè 
ðàñïðîñòðàíåí âî âñåõ èññëåäóåìûõ ãðóïïàõ. Èíòåðå-
ñåí òîò ôàêò, ÷òî ó ïîëîâèíû þíîøåé ïîñ. Îëà â âîëîñàõ 
áûë îáíàðóæåí èçáûòîê K è Na.

Îáðàùàåò âíèìàíèå, ÷òî ó ìíîãèõ þíîøåé ã. Ñóñó-
ìàíà âûÿâëåí èçáûòîê öèíêà (ó 11 îáñëåäóåìûõ 3 ãð.), 
òîãäà êàê ó þíîøåé ã. Ìàãàäàíà â îñíîâíîì îáíàðóæåí 
åãî íåäîñòàòîê. Ó 30 ìàãàäàíöåâ íàáëþäàåòñÿ äåôèöèò 
P, òîãäà êàê ó 13 þíîøåé ã. Ñóñóìàíà îòìå÷àåòñÿ èçáû-
òîê ýòîãî ýëåìåíòà â âîëîñàõ. Â 1 è 2 ãðóïïàõ âûÿâëåí 
äåôèöèò Mn (â 17 è 10 ñëó÷àÿõ, ñîîòâåòñòâåííî), à â 3 
ãð. ó 6 îáñëåäóåìûõ – èçáûòîê Mn. Òàêîé æèçíåííî-
âàæíûé ýëåìåíò êàê Mg â äåôèöèòå ó 31 þíîøè ã. Ìà-
ãàäàíà, ó 9 þíîøåé ïîñ. Îëà, à ó 10 þíîøåé ã. Ñóñóìàíà 
óñòàíîâëåí åãî èçáûòîê. Ñîäåðæàíèå æåëåçà â èçáûòêå 
îáíàðóæåíî ó 11 ñóñóìàíöåâ, ó 16 ìàãàäàíöåâ è òîëü-
êî ó 4 þíîøåé ïîñ. Îëà îíî íàõîäèòñÿ â äåôèöèòå. Â 
åäèíè÷íûõ ñëó÷àÿõ ó þíîøåé 3 ãð. îáíàðóæåí èçáûòîê 
V, Pb, Ni, Li, Al.

Ïðè àíàëèçå ýëåìåíòíîãî ñòàòóñà ïîäðîñòêîâ 14-16 
ëåò, ïðîæèâàþùèõ â ïðèáðåæíîé è âíóòðèêîíòèíåíòàëü-
íûõ çîíàõ Ìàãàäàíñêîé îáëàñòè ñêëîííûõ ê óïîòðåáëå-
íèþ àëêîãîëÿ è ñèñòåìàòè÷åñêè êóðÿùèõ, óñòàíîâëåíî 
ïîâûøåííîå ñîäåðæàíèå â îðãàíèçìå òÿæåëûõ è òîê-
ñè÷íûõ ýëåìåíòîâ (Al, As, Ni, B) [7], ïðè ýòîì ó þíîøåé 
ïðèáðåæíîé çîíû, âíå çàâèñèìîñòè îò ñêëîííîñòè ê 
óïîòðåáëåíèþ àëêîãîëÿ è êóðåíèþ, îòìå÷àåòñÿ äåôèöèò 
Mg, Mn, P, Se, Zn, à äëÿ ïðîæèâàþùèõ âî âíóòðèêîíòè-
íåíòàëüíîé - èçáûòîê Zn, P, Fe, Mn, Cr, ÷òî ìîæíî ðàñ-
ñìàòðèâàòü â êà÷åñòâå ñîñòàâíîé ÷àñòè ýêîëîãè÷åñêîãî 
ïîðòðåòà ÷åëîâåêà, ôîðìèðóþùåãîñÿ â ïðîöåññå åãî 
æèçíåäåÿòåëüíîñòè â ðàçëè÷íûõ ðåãèîíàëüíûõ ãåîêëè-
ìàòè÷åñêèõ óñëîâèÿõ Ñåâåðà (ðèñ. 1).

Íàìè ïðîâåäåí êîððåëÿöèîííûé àíàëèç, îòðàæàþ-
ùèé îñîáåííîñòè ìåæýëåìåíòíûõ ñâÿçåé â èññëåäóå-
ìûõ ãðóïïàõ, êîòîðûé ïîêàçàë êà÷åñòâåííûå è êîëè÷å-
ñòâåííûå ðàçëè÷èÿ ìåæýëåìåíòíûõ ñâÿçåé â îðãàíèçìå 
æèòåëåé ðàçíûõ òåððèòîðèé. Òàê, ó þíîøåé ã. Ìàãàäàíà 
óñòàíîâëåíî 70 äîñòîâåðíî çíà÷èìûõ ñâÿçåé, ó þíîøåé 
ïîñ. Îëà – 60, ó þíîøåé ã. Ñóñóìàí – 67, âñå îíè áûëè 
ñèëüíûìè (r>|0,5|).
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Íà ðèñ. 2 ïîêàçàíû îñîáåííîñòè âçàèìîäåéñòâèÿ 
ýëåìåíòîâ ñ ïîçèöèè èõ áèîëîãè÷åñêîé ðîëè. Äàííàÿ 
êëàññèôèêàöèÿ áûëà ïðåäëîæåíà Ãåîðãèåâñêèì Â.È., 
Àííåíêîâûì Á.Í., Ñàìîõèíûì Â.Ò. â 1979 ã. [8]. Íà ðè-
ñóíêå èçîáðàæåíû âçàèìîäåéñòâèÿ æèçíåííîâàæíûõ 
(ýññåíöèàëüíûõ) ýëåìåíòîâ ñ õîðîøî èçó÷åííîé áèîëî-
ãè÷åñêîé ðîëüþ: Ca, P, K, Na, Zn, Mn, I, Se, Mg, Fe, Cu, Co. 
Â ïåðâîé ãðóïïå îáíàðóæåíî 11 ñâÿçåé, âî âòîðîé – 12 

Òàá ëèöà 1. Êîíöåíòðàöèÿ ìàêðî- è ìèêðîýëåìåíòîâ ó 
þíîøåé 16–21 ëåò, ïðîæèâàþùèõ â ðàçíûõ êëèìàòî-
ãåîãðàôè÷åñêèõ çîíàõ Ìàãàäàíñêîé îáëàñòè, ìêã/ã

Íàè-
ìåíî-
âàíèå 
ýëå-

ìåíòîâ

Ìåñòî ïðîæèâàíèÿ 

Ïðèáðåæíûå ðàéîíû
Êîíòèíåíòàëü-

íûé ðàéîí

ã. Ìàãàäàí 
(n=47)

ïîñ. Îëà 
(n=18)

ã. Ñóñóìàí 
(n=18)

Al 6.15 ± 0.77 7.98 ± 0.81 12.01 ± 1.43*1

As 0.07 ± 0,01 0.13 ± 0.02* 0.09 ± 0.01

Ca 229.13 ± 13.22 306.76 ± 23.01* 443.46 ± 35.62*1

Cd 0.03 ± 0.01 0.04 ± 0.006 0.03 ± 0.01

Co 0.01 ± 0.002 0.01 ± 0.002 0.03 ± 0.01*1

Cr 0.55 ± 0.06 1.11 ± 0.151* 0.67 ± 0.081

Cu 9.18 ± 0.29 8.94 ± 0.563 10.33 ± 0.531

Fe 14.90 ± 1.28 17.32 ± 1.69 45.96 ± 7.94*1, 2

Hg 0.32 ± 0.04 0.06 ± 0.009* 0.41 ± 0.091

I 0.44 ± 0.07 0.43 ± 0.044 0.38 ± 0.04

K 107.51 ± 20.90 480.92 ± 151.83* 69.25 ± 11.271

Mg 23.31 ± 1.53 27.10 ± 2.33 47.13 ± 4.51*1, 2

Mn 0.40 ± 0.05 0.31 ± 0.061 1.06 ± 0.13*1, 2

Na 222.32 ± 36.10 520.97 ± 122.36* 265.13 ± 40.56*

Ni 0.18 ± 0.02 0.38 ± 0.098* 0.40 ± 0.10*

P 133.23 ± 3.73 142.06 ± 7.04 204.71 ± 6.50*1, 2

Pb 0.41 ± 0.06 1.36 ± 0.25* 1.32 ± 0.37*

Se 0.44 ± 0.03 0.51 ± 0.13 0.62 ± 0.05

Si 40.90 ± 7.72 34.58 ± 7.52 75.82 ± 18.31*1, 2

Sn 0.08 ± 0.01 0.13 ± 0.037 0.17 ± 0.02*

Zn 181.02 ± 7.46 188.27 ± 9.812 274.46 ± 31.79*1, 2

Ïðèì å÷àíèå: * – äîñòîâåðíî çíà÷èìûå îòëè÷èÿ ìåæäó ïî-
êàçàòåëÿìè þíîøåé ã. Ìàãàäàíà è èõ ñâåðñòíèêîâ èç 
îñòàëüíûõ ïóíêòîâ ïðîæèâàíèÿ ïðè p<0,05. 1 – äîñòî-
âåðíî çíà÷èìûå îòëè÷èÿ ìåæäó ïîêàçàòåëÿìè þíîøåé 
ïîñ. Îëà è ã. Ñóñóìàí ïðè p<0,05. 2 – äîñòîâåðíûå îò-
ëè÷èÿ â ïîêàçàòåëÿõ ìåæäó þíîøàìè êîíòèíåíòàëüíîé 
è ïðèìîðñêîé çîí.

Ïðèìîðñêàÿ òåððèòîðèÿ
(ã. Ìàãàäàí, ïîñ. Îëà)

Êîíòèíåíòàëüíàÿ 
òåððèòîðèÿ 
(ã. Ñóñóìàí)

Äåôèöèò Ca, Co, Cu, I, èçáûòîê Si

Êóðåíèå è ñêëîííîñòü ê óïîòðåáëåíèþ àëêîãîëÿ
èçáûòîê Al, As, Ni, B

Äåôèöèò Mg, Mn, P, Fe, Se, Zn Èçáûòîê Zn, P, Fe, Mn, Cr, Mg

Ðèñ.  1. Ðåãèîíàëüíûå è çîíàëüíûå îñîáåííîñòè íà-
ðóøåíèÿ ýëåìåíòíîãî ñòàòóñà ó þíîøåé 14-16 ëåò 
æèòåëåé Ìàãàäàíñêîé îáëàñòè

ñâÿçåé, â òðåòüåé – 7 ñâÿçåé. Åñòü ñâÿçè, êîòîðûå õàðàê-
òåðíû äëÿ âñåõ ãðóïï: Mg-Ca, K-Na, èçâåñòíûå ìåæýëå-
ìåíòíûå âçàèìîäåéñòâèÿ ýëåìåíòîâ-àíòàãîíèñòîâ è 
ñèíåðãèñòîâ (ñîîòâåòñòâåííî), à òàêæå Mn-Mg – ýëåìåí-
òîâ, â ïðîöåññå òêàíåâîãî ìåòàáîëèçìà êîíêóðèðóþùèõ 
çà àêòèâíûå öåíòðû â ôåðìåíòíûõ ôîðìàõ (â ìåòàëëî-
ôåðìåíòíûõ êîìïëåêñàõ ùåëî÷íîé ôîñôàòàçû, õîëèíý-
ñòåðàçû è äð.). Äëÿ Ïðèìîðñêîé òåððèòîðèè õàðàêòåðíî 
íàëè÷èå ïàð Mn-Fe, Mg-P, Cu-P, Ca-P, Co-I. Ïåðå÷èñëåí-
íûå ýëåìåíòû ÿâëÿþòñÿ òèðåîñïåöèôè÷åñêèìè è èõ ñî-
÷åòàííûé äåôèöèò îòðàæàåò ïðè÷èíó ñóùåñòâîâàíèÿ 
çîáíîé ýíäåìèè â ã. Ìàãàäàíå [9]. Òàê êàê ïðîáëåìà çîá-
íîé ýíäåìèè áûëà äèàãíîñòèðîâàíà è â êîíòèíåíòàëü-
íîé çîíå Ìàãàäàíñêîé îáëàñòè, î÷åâèäíî, ÷òî ìåõàíèçì 
ðàçâèòèÿ îäíîé è òîé æå ïàòîëîãèè ìîæåò íåñêîëüêî îò-
ëè÷àòüñÿ, íàõîäÿñü â çàâèñèìîñòè îò ýëåìåíòíûõ âçàè-
ìîîòíîøåíèé. Â 3 ãð. þíîøåé (ã. Ñóñóìàí) âûÿâëåíû 
ïàðû òèðåîñïåöèôè÷åñêèõ ýëåìåíòîâ: Co-Se, Ca-Mn, 
I-Mg, I-K. Èçìåíåíèÿ âî âçàèìîäåéñòâèè áèîýëåìåíòîâ 
ìîãóò ïðèâîäèòü ê ðàçâèòèþ, â òîì ÷èñëå è âòîðè÷íîãî 
éîäíîãî äåôèöèòà, êîòîðûé íå êóïèðóåòñÿ òîëüêî ëèøü 
éîäíîé ïðîôèëàêòèêîé (ïðèåì áèîäîáàâîê ñ éîäîì èëè 
óïîòðåáëåíèå îáîãàùåííûõ éîäîì ïðîäóêòîâ ïèòàíèÿ). 
Â òàêîì ñëó÷àå äëÿ ïðîôèëàêòèêè çîáà íåîáõîäèìî öå-
ëåíàïðàâëåííîå ââåäåíèå â ðàöèîí Ca, Mg, Cu, Fe, Co. 

Íà ðèñ. 3 ïîêàçàíû âåðîÿòíî (óñëîâíî) íåîáõîäèìûå 
ýëåìåíòû: Si, V, Ni, As, Cd, Cr, Â. 

Ñëåäóåò îòìåòèòü, ÷òî íàèáîëåå âûðàæåíû âçàèìîñ-
âÿçè â 3 ãð., ÷òî ïîäòâåðæäàåò ðàíåå ñäåëàííûé âûâîä, 
÷òî â êîíòèíåíòàëüíûõ ðàéîíàõ îñîáåííî ó ìóæ÷èí íà-
êàïëèâàþòñÿ ýòè ýëåìåíòû â îðãàíèçìå. 

Ìåæäó ýëåìåíòàìè ñ ìàëîèçó÷åííîé ðîëüþ (Li, Al, 
Sn, Pb, Be) ñâÿçåé ïî÷òè íå îáíàðóæåíî: Al-Li (â 1-é è 3-é 
ãðóïïàõ), Li-Pb (òîëüêî â 1-é ãðóïïå). 

Ïðèìå÷àòåëüíî, ÷òî îòäåëüíûå ýëåìåíòû, îñîáåííî 
òÿæåëûå ìåòàëëû èëè óñëîâíî òîêñè÷íûå, îáðàçóþò äî-
ñòàòî÷íî áîëüøîå êîëè÷åñòâî ñâÿçåé ñ äðóãèìè ýëåìåí-
òàìè â ðàçíûõ ãðóïïàõ (òàáë. 2), ÷òî óêàçûâàåò íà ñóùå-
ñòâîâàíèå àäàïòèâíûõ îñîáåííîñòåé îáìåíà âåùåñòâ, 
ñâÿçàííûå ñ ïðîæèâàíèåì íà òîé èëè èíîé òåððèòîðèè. 

Òàêèì îáðàçîì, ìû îáíàðóæèëè, ÷òî ìàêñèìàëüíîå 
÷èñëî ñâÿçåé îáðàçóþò ìåæäó ñîáîé ýññåíöèàëüíûå ýëå-
ìåíòû, ïî âñåé âèäèìîñòè, îáåñïå÷èâàþùèå îïòèìàëü-
íóþ ñòðóêòóðó áèîòè÷åñêîãî ìàêðî-ìèêðîýëåìåíòíîãî 
áàëàíñà îðãàíèçìà. Óñëîâíî íåîáõîäèìûé ýëåìåíò 
êðåìíèé (Si) âíóòðè ñâîåé ãðóïïû ñâÿçåé âîâñå íå îáðà-
çóåò, ïðè ýòîì â Ïðèìîðñêîé çîíå ÷àñòî îáðàçóåò ïàðû 
ñ éîäîì, ôîñôîðîì, êàëüöèåì. Îöåíêà ýëåìåíòíîãî 
ïðîôèëÿ, ïî íàøåìó ìíåíèþ, âêëþ÷àåò â ñåáÿ íå òîëü-
êî èññëåäîâàíèå ýññåíöèàëüíûõ ýëåìåíòîâ, íî è èõ çà-
âèñèìîñòü îò âåðîÿòíî íåîáõîäèìûõ, ìàëîèçó÷åííûõ è 
òîêñè÷íûõ ýëåìåíòîâ, ò.ê. êîððåêöèÿ ÷àñòî ìîæåò áûòü 
óñïåøíà ïðè îäíîâðåìåííîì ââåäåíèè ìàëûõ äîç òàêèõ 
ýëåìåíòîâ êàê õðîì è êðåìíèé, è âûâåäåíèè èçáûòêà 
ìûøüÿêà, êàäìèÿ, àëþìèíèÿ, ñâèíöà, îëîâà, áîðà.

SiSi Si

CdCd Cd

AsAs As

NiNi Ni

CrCr CrBB B

VV V

Ðèñ.  3. Êîððåëÿöèîííûå ïëåÿäû óñëîâíî íåîáõîäèìûõ 
ìàêðî- è ìèêðîýëåìåíòîâ â îðãàíèçìå þíîøåé Ìà-
ãàäàíñêîé îáëàñòè (r ≥ 0,5)

Ïðèì å÷àíèå. 1 ãð. – ã. Ìàãàäàí, 2 ãð. – ïîñ. Îëà, 3 ãð. – 
ã. Ñóñóìàí
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Òàáëèöà 2. Ìåæýëåìåíòíûå âçàèìîäåéñòâèÿ â îðãàíèçìå þíîøåé Ìàãàäàíñêîé îáëàñòè

Êëàññû õèìè÷åñêèõ ýëå-
ìåíòîâ (ïî Ãåîðãèåâñêîìó, 

Àííåíêîâó, Ñàìîõèíó, 1979)

Ïàðû ýëåìåíòîâ íà îñíîâå êîððåëÿöèîííîãî àíàëèçà (r>|0,5|; p<0,05)

Ïðèìîðñêàÿ òåððèòîðèÿ Êîíòèíåíòàëüíàÿ òåððèòîðèÿ

1 ãð. 2 ãð. 3 ãð.

Âåðîÿòíî (óñëîâíî) íåîá-
õîäèìûå

Ni-Mn (Al, Fe, Mg, Ca, K), 
As-I, Si-Be (I), Cd-Se (Al, Sn)

Ni-P (Cu, Al), V-Zn (I, Cu, Li, 
Se, Ca, Mg), As-Sn (Li, Se), 
Cr-Be (Zn, Cu, Li, I, Se, P, 
Ca, Mg), B-K, Si-P (Ca)

Ni-Al (K, Mn), V-Al (Na, Li, I, K, 
Ca, Mg), As-K (Na, I), Cr-Al (Mg, 
K, Na, Ca, I, Li), B-Al (Na, K, Ca), 

Cd-Mg

Ýëåìåíòû ñ ìàëîèçó÷åí-
íîé ðîëüþ

Al-K (Fe, Mg, P), Li-K, Sn-Mg 
(Se), Pb-K (Zn, Cu), Be-P

Al-Ca (Fe, Mg, P), Li-K (Fe, 
Mg), Sn-Co (I, Zn, Se), 

Pb-K, Be-Mn
Al-P (Se), Pb-I, Sn-Na (K, Fe)

Ïðèìå÷àíèå: 1 ãð. – ã. Ìàãàäàí, 2 ãð. – ïîñ. Îëà, 3 ãð. – ã. Ñóñóìàí

Èòàê, äåôèöèò Ñà, Ñî, Cu, I, èçáûòîê Si ìîæíî ðàñ-
ñìàòðèâàòü êàê îáùóþ ñåâåðîñïåöèôè÷åñêóþ îñî-
áåííîñòü ýëåìåíòíîãî ñòàòóñà þíîøåé Ìàãàäàíñêîé 
îáëàñòè, à äåôèöèò Mg, Mn, P, Se, Zn – êàê îáùåå 
íàðóøåíèå áàëàíñà, õàðàêòåðíîå äëÿ æèòåëåé ïðè-
áðåæíîé òåððèòîðèè. Ó æèòåëåé âíóòðèêîíòèíåí-

òàëüíîé òåððèòîðèè ÷àùå âñòðå÷àëñÿ èçáûòîê Zn, P, 
Fe, Mn, Cr.

Â ñîîáùåíèè 2 ìû ïðåäñòàâèì îñîáåííîñòè âçàè-
ìîñâÿçåé ïàðàìåòðîâ ýëåìåíòíîé ñèñòåìû ñ ôèçèîëî-
ãè÷åñêèìè ïîêàçàòåëÿìè îðãàíèçìà þíîøåé 16-21 ãîäà 
ã. Ñóñóìàíà. 
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Ðåçþìå. Ðàññìîòðåíû îñîáåííîñòè âçàèìîîòíîøåíèé ýëåìåíòîâ â îðãàíèçìå þíîøåé, ïðîæèâàþùèõ íà ïðè-
ìîðñêîé è êîíòèíåíòàëüíîé òåððèòîðèÿõ Ìàãàäàíñêîé îáëàñòè. Îáíàðóæåíî, ÷òî ìàêñèìàëüíîå ÷èñëî ñâÿçåé îá-
ðàçóþò ìåæäó ñîáîé ýññåíöèàëüíûå ýëåìåíòû, â îòëè÷èå îò óñëîâíî íåîáõîäèìûõ è ýëåìåíòîâ ñ ìàëîèçó÷åííîé 
ðîëüþ, ÷òî, ïî âñåé âèäèìîñòè, îáåñïå÷èâàåò îïòèìàëüíóþ ñòðóêòóðó áèîòè÷åñêîãî ìàêðî-ìèêðîýëåìåíòíîãî áà-
ëàíñà îðãàíèçìà. Âûÿâëåííûé äåôèöèò Ñà, Ñî, Cu, I, èçáûòîê Si ìîæíî ðàññìàòðèâàòü êàê îáùóþ ñåâåðîñïåöèôè-
÷åñêóþ îñîáåííîñòü ýëåìåíòíîãî ñòàòóñà þíîøåé Ìàãàäàíñêîé îáëàñòè, à äåôèöèò Mg, Mn, P, Se, Zn õàðàêòåðåí 
äëÿ æèòåëåé ïðèáðåæíîé òåððèòîðèè. Ó æèòåëåé âíóòðèêîíòèíåíòàëüíîé òåððèòîðèè ÷àùå âñòðå÷àëñÿ èçáûòîê Zn, 
P, Fe, Mn, Cr.

Êëþ÷åâûå ñëîâà: ìàêðî- è ìèêðîýëåìåíòû, Ñåâåð, àäàïòàöèÿ.
Abstract. The studied in the paper is the profiles of element interrelation observed in the young males residing in coastal 

and continental areas of Magadan region. Found that, the maximal number of correlations is formed by essential elements 
as differed from conventionally essential or elements with a poorly learned role. All that apparently provides an optimal 
structure of the body biotic macro-microelement balance. The revealed deficit in Ca, Co, Cu, and I as well as excess in Si can 
be considered as a common North-specific peculiarity of Magadan region young males’ element status while deficit in Mg, 
Mn, P, Se, and Zn is typical for the coastal area residents. The continental area residents mostly demonstrate the excess in 
Zn, P, Fe, Mn, and Cr.

Key words: trace elements, North, adaptation. 
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