
170

Àðõiâ êë³í³÷íî¿ òà åêñïåðèìåíòàëüíî¿ ìåäèöèíè                         Òîì 22, ¹ 2, 2013
© ÄîíÍÌÓ

Êîðåñïîíäåíö³ÿ: Ò.Á.Áåâçåíêî, Äîíåöüêèé íàö³îíàëüíèé ìåä.
óí³âåðñèòåò, ïð. Iëë³÷à, 16, Äîíåöüê, 83003, Óêðà¿íà

ÓÄÊ 616.611-002-036.12-091.811+577.17.049]-092

Ò.Á. Áåâçåíêî

ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß ÏÎ×ÅÊ ÏÐÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌ
ÃËÎÌÅÐÓËÎÍÅÔÐÈÒÅ: ÑÂßÇÜ Ñ ÍÅÔÐÎÒÎÊÑÈ×ÍÛÌÈ ÌÈÊÐÎÝËÅÌÅÍÒÀÌÈ

Äîíåöêèé íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èì. Ì.Ãîðüêîãî, Óêðàèíà

Ðåôåðàò. Â ýêñïåðèìåíòå íà êðûñàõ ñ ìîäåëüþ õðîíè÷åñ-
êîãî ãëîìåðóëîíåôðèòà ïîêàçàíî, ÷òî ýêçîãåííàÿ íà-
ãðóçêà íà îðãàíèçì òàêèõ íåôðîòîêñè÷íûõ ìèêðîýëå-
ìåíòîâ, êàê êàäìèé, ëèòèé è ìîëèáäåí îêàçûâàåò
âîçäåéñòâèå íà èíòåãðàëüíûå ìîðôîëîãè÷åñêèå ïîêà-
çàòåëè ïîðàæåíèÿ ñòðóêòóð ïî÷åê. Â ÷àñòíîñòè, â 6,7
ðàç ó÷àùàþòñÿ ñëó÷àè óòîëùåíèÿ áàçàëüíîé ìåìáðà-
íû êàïñóëû Øóìëÿíñêîãî-Áîóìåíà, íà 63% óâåëè÷è-
âàåòñÿ òÿæåñòü ïðîëèôåðàöèè ýíäîòåëèÿ àðòåðèîë è
íà 21% — äèñòðîôè÷åñêèõ (àòðîôè÷åñêèõ) èçìåíåíèé
êàíàëüöåâ.

Êëþ÷åâûå ñëîâà: ãëîìåðóëîíåôðèò, ýêñïåðèìåíò, æè-
âîòíûå, ïî÷êè, ìîðôîëîãèÿ, íåôðîòîêñè÷íûå ìèê-
ðîýëåìåíòû

Íåáëàãîïðèÿòíàÿ ýêîëîãè÷åñêàÿ ñèòóàöèÿ â
ðåãèîíå ïðîæèâàíèÿ áîëüíûõ õðîíè÷åñêèì ãëî-
ìåðóëîíåôðèòîì (ÕÃÍ) ÿâëÿåòñÿ ôàêòîðîì ðèñêà
òÿæåëîãî òå÷åíèÿ äàííîãî çàáîëåâàíèÿ [1, 18-21].
Âðåäíûå ñîñòàâëÿþùèå îêðóæàþùåé ñðåäû ïî-
âûøàþò òåìïû ïðîãðåññèðîâàíèÿ ó òàêèõ ïàöè-
åíòîâ õðîíè÷åñêîé ïî÷å÷íîé íåäîñòàòî÷íîñòè
[14, 17].

Ïî÷êè ñ÷èòàþòñÿ îñíîâíîé òî÷êîé ïðèëîæå-
íèÿ äëÿ îòðèöàòåëüíîãî ýêîëîãè÷åñêîãî âîçäåé-
ñòâèÿ íà îðãàíèçì êàäìèÿ (Cd) [6, 15, 16], ëèòèÿ
(Li) [5, 10, 12] è ìîëèáäåíà (Ìî) [3]. Óâåëè÷åíèå
óðîâíÿ êñåíîáèîòèêîâ â îêðóæàþùåé ñðåäå (âîç-
äóõ, ïî÷âà, âîäà) âåäåò ê íàêîïëåíèþ â ïî÷êàõ
òîêñè÷íîãî Cd [9], ÷òî ñîïðîâîæäàåòñÿ óñèëåí-
íûì âûâåäåíèåì ýòîãî ìèêðîýëåìåíòà (ÌÝ) ñ
ìî÷îé è ìåíüøåé, ïî ñðàâíåíèþ ñ ïîïóëÿöèåé
ëþäåé â äðóãèõ ðåãèîíîâ, ñêîðîñòè êëóáî÷êîâîé
ôèëüòðàöèè [16]. Y.Kim è B.K.Lee [11] ñîïîñòà-
âèëè âåëè÷èíó êëóáî÷êîâîé ôèëüòðàöèè ñ ïîêà-
çàòåëÿìè â êðîâè Cd. Ðåãðåññèâíûé àíàëèç ïî-
çâîëèë âûñêàçàòü ãèïîòåçó î íåôðîòîêñè÷åñêîì
äåéñòâèè ýòîãî ÌÝ, ñîäåðæàùåãîñÿ â îêðóæàþ-
ùåé ñðåäå îáèòàíèÿ ëþäåé.

Äëÿ òîãî, ÷òîáû êîíêðåòèçèðîâàòü õàðàêòåð
ïîâðåæäåíèé îòäåëüíûõ ïî÷å÷íûõ ñòðóêòóð ïîä
ïîâûøåííûì ýêçîãåííûì âîçäåéñòâèåì íåôðî-
òîêñè÷íûõ ÌÝ (Cd, Li, Mo) ó áîëüíûõ ÕÃÍ,
ïîêàçàíû ñîîòâåòñòâóþùèå ýêñïåðèìåíòàëüíûå
èññëåäîâàíèÿ íà æèâîòíûõ. Ýòîò ôàêò ñòàë öåëüþ
äàííîé ðàáîòû.

Ì à ò å ð è à ë  è  ì å ò î ä û
Ýêñïåðèìåíò ïðîâåäåí íà 49 æèâîòíûõ (íåëè-

íåéíûõ êðûñàõ-ñàìöàõ ñ ìàññîé ~250 ã), ðàñïðå-
äåëåííûõ íà äâå ãðóïïû — êîíòðîëüíóþ (24
îñîáè) è îñíîâíóþ — 25. Åùå îäíó êîíòðîëüíóþ
ãðóïïó ñîñòàâèëè 10 èíòàêòíûõ êðûñ. ÕÃÍ ìî-
äåëèðîâàëè ïóòåì òðåõêðàòíîãî ââåäåíèÿ êðûñàì
â êîðåíü õâîñòà (ïî 5 ìã/êã ìàññû æèâîòíîãî)
ïîëíîãî àäúþâàíòà Ôðåéíäà ñ ïî÷å÷íûì àíòèãå-
íîì (ðàñòâîð ëèîôèëèçèðîâàííîãî âîäíî-ñîëå-

âîãî ýêñòðàêòà êîðû ïî÷åê) è ðàñòâîðîì ñåëåçå-
íî÷íîé äåçîêñèðèáîíóêëåèíîâîé êèñëîòû êðóï-
íîãî ðîãàòîãî ñêîòà (Îëàéíà, Ëàòâèÿ). ×åðåç 14
äíåé ïîñëå íà÷àëà ýêñïåðèìåíòà ââåäåíèå àäúþ-
âàíòà Ôðåéíäà ïîâòîðÿëè, íî äîçó åãî óìåíüøàëè
âäâîå, à ñïóñòÿ 7 äíåé àäúþâàíò ââîäèëè òðåòèé
ðàç, íî ýòó äîçó ñíèæàëè åùå âäâîå ïî ñðàâíåíèþ
ñî âòîðîé [2]. Åñëè êðûñû êîíòðîëüíîé ãðóïïû
ñ ìîäåëüþ ÕÃÍ íàõîäèèñü íà îáû÷íîì âñêàðì-
ëèâàíèè, òî æèâîòíûì îñíîâíîé ãðóïïû â ïèùó
åæåäíåâíî äîáàâëÿëè âåùåñòâà, ñîäåðæàùèå íå-
ôðîòîêñè÷íûå ÌÝ (Cd, Li, Mo), êîòîðûå â
êà÷åñòâå êñåíîáèîòèêîâ íàõîäÿòñÿ â îêðóæàþ-
ùåé ñðåäå ïðîæèâàíèÿ ëþäåé. Êðûñû ïîëó÷àëè
èç ðàñ÷åòà íà îäíî æèâîòíîå 0,1 ìã ñóëüôàòà Cd,
500 ìã îêñèáóòèðàòà Li è 0,3 ìã ìîëèáäàòà
àììîíèÿ. Â öåëîì, ìîäåëèðîâàíèå áîëåçíè îñó-
ùåñòâëÿëè íà ïðîòÿæåíèè îäíîãî ìåñÿöà, à çàòåì
â óñëîâèÿõ ýôèðíîãî íàðêîçà è âíóòðèáðþøíîãî
ââåäåíèÿ íåìáóòàëà êðûñ âûâîäèëè èç ýêñïåðè-
ìåíòà.

Ãèñòîëîãè÷åñêèå ñðåçû ïî÷åê îêðàøèâàëè
ãåìàòîêñèëèíîì-ýîçèíîì, àëüöèàíîâûì ñèíèì
(íà ãëèêîïðîòåèäû) è ïî âàí-Ãèçîíó (êîëëàãåíî-
âûå ýëàñòè÷åñêèå âîëîêíà), ñòàâèëàñü PAS-ðåàê-
öèÿ. Ïîðàæåíèå îòäåëüíûõ ïî÷å÷íûõ ñòðóêòóð
(êëóáî÷êîâ, êàíàëüöåâ, ñòðîìû, ñîñóäîâ) îöåíè-
âàëè â áàëëàõ (îò 0 äî 3). Ïðè ýòîì ïîäñ÷èòûâàëè
ñðåäíèé ïîêàçàòåëü ïîâðåæäåíèé (ÑÏÏ) ïî ôîð-
ìóëå: ÑÏÏ = (à+ 2b + 3c) : (a + b + c + d), ãäå
à, b, c — ÷èñëî áîëüíûõ, ñîîòâåòñòâåíî ñ 1, 2 è 3
áàëëàìè, à d — ÷èñëî áîëüíûõ ñ îòñóòñòâèåì
äàííîãî ïðèçíàêà. Ïðèíîñèì ñëîâà áëàãîäàðíî-
ñòè ïðîôåññîðó Å.À. Äÿäûê (Äîíåöêèé íàöèî-
íàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èì. Ì.Ãîðü-
êîãî) çà îêàçàííóþ ïîìîùü ïðè ìîðôîëîãè÷åñ-
êîì èçó÷åíèè òêàíåé ïî÷åê.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðå-
çóëüòàòîâ èññëåäîâàíèé ïðîâåäåíà ñ ïîìîùüþ
êîìïüþòåðíîãî âàðèàöèîííîãî, íåïàðàìåòðè÷åñ-
êîãî, êîððåëÿöèîííîãî, îäíî- (ANOVA) è ìíî-
ãîôàêòîðíîãî (ANOVA/MANOVA) äèñïåðñèîí-
íîãî àíàëèçà (ëèöåíçèîííûå ïðîãðàììû "Microsoft
Excel" è "Statistica-Stat-Soft", ÑØÀ). Îöåíèâàëè
ñðåäíèå çíà÷åíèÿ (M), ñòàíäàðòíûå îòêëîíåíèÿ
(SD) è îøèáêè (m), êîýôôèöèåíòû êîððåëÿöèè
(r), êðèòåðèè äèñïåðñèè (D), Ñòüþäåíòà (t),
Óèëêîêñîíà-Ðàî (WR), Ìàêíåìàðà-Ôèøåðà (õè2)
è äîñòîâåðíîñòü ñòàòèñòè÷åñêèõ ïîêàçàòåëåé (ð).
Îïðåäåëÿëè ÷óâñòâèòåëüíîñòü, ñïåöèôè÷íîñòü è
çíà÷èìîñòü ïðèçíàêà.

Ð å ç ó ë ü ò à ò û  è  î á ñ ó æ ä å í è å
Ñðåäè âñåõ êðûñ ñ ìîäåëüþ ÕÃÍ ïðîëèôåðà-

öèÿ ìåçàíãèîöèòîâ îáíàðóæåíà â 59,2% íàáëþ-
äåíèé, óâåëè÷åíèå ìåçàíãèàëüíîãî ìàòðèêñà — â
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Ðèñ. 3. Èçìåíåíèÿ â ïî÷êå êðûñû îñíîâíîé ãðóïïû ñ
ýêñïåðèìåíòàëüíûì ÕÃÍ. Òîíêèå áëåäíî-ðîçîâûå ïó÷êè
êîëëàãåíà ìåæäó êàíàëüöàìè è â êàïñóëå êëóáî÷êà, ÿðêî-
êðàñíûå ïåðèâàñêóëÿðíûå ïó÷êè êîëëàãåíîâûõ âîëîêîí.
Îêðàñêà ïî âàí Ãèçîíó,  õ200

79,6%, óòîëùåíèå áàçàëüíîé ìåìáðàíû êàïñóëû
Øóìëÿíñêîãî-Áîóìåíà — â 16,3%, ïðîëèôåðà-
öèÿ ýíäîòåëèÿ êàïèëëÿðîâ êëóáî÷êîâ — â 85,7%,
ñêëåðîç/ãèàëèíîç êëóáî÷êîâ — â 63,3%, ïðîëè-
ôåðàöèÿ ýíäîòåëèÿ àðòåðèîë — â 65,3%, äèñòðî-
ôèÿ, àòðîôèÿ êàíàëüöåâ — â 98,0%, êëåòî÷íàÿ
(ïðåèìóùåñòâåííî ëèìôîãèñòèîöèòàðíàÿ) èí-
ôèëüòðàöèÿ ñòðîìû — â 83,7%, ñêëåðîç ñòðîìû —
â 73,5%.

Åñëè ó èíòàêòíûõ æèâîòíûõ ÑÏÏ ñîñòàâèë
0,26±0,252±0,080 áàëëîâ, òî ó ýêñïåðèìåíòàëü-
íûõ êðûñ êîíòðîëüíîé ãðóïïû — 1,59±0,571±0,117

áàëëîâ, à â îñíîâíîé ãðóïïå — 2,93±4,630±0,926
áàëëîâ. Íåîáõîäèìî îòìåòèòü, ÷òî æèâîòíûå
îáåèõ ãðóïï ñ ìîäåëüþ ÕÃÍ ïî ïàðàìåòðàì ÑÏÏ
ìàëî îòëè÷àëèñü ìåæäó ñîáîé. Ïî äàííûì ìíî-
ãîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà Óèëêîê-
ñîíà-Ðàî, õàðàêòåð ìîäåëè ÕÃÍ âëèÿåò íà èíòåã-
ðàëüíûå ìîðôîëîãè÷åñêèå ïðèçíàêè ïàòîëîãè-
÷åñêîãî ïðîöåññà (WR=4,97, p < 0,001). Âûïîë-
íåííûé ANOVA óêàçûâàåò íà ñâÿçü ñ ìîäåëüþ
çàáîëåâàíèÿ ÷àñòîòû óâåëè÷åíèÿ ìåçàíãèàëüíîãî
ìàòðèêñà (D=3,13, p=0,040) è äèñòðîôèè/àòðî-
ôèè êàíàëüöåâ (D=2,81, p=0,048).

×àñòîòà óòîëùåíèÿ êàïñóëû Øóìëÿíñêîãî-
Áîóìåíà ó æèâîòíûõ îñíîâíîé ãðóïïû âñòðå÷à-
ëàñü â 6,7 ðàçà ÷àùå, ÷åì â êîíòðîëüíîé (õè2=5,09,
ð=0,024), à ïðîëèôåðàöèÿ ýíäîòåëèÿ àðòåðèîë —
â 1,6 ðàçà (õè2=4,86, ð=0,027). Ðàçëè÷èÿ ïîêàçà-
òåëåé ñïåöèôè÷íîñòè îòäåëüíûõ ìîðôîëîãè÷åñ-
êèõ ïðèçíàêîâ ïî÷å÷íîé ïàòîëîãèè ó æèâîòíûõ
êîíòðîëüíîé è îñíîâíîé ãðóïï ïðåäñòàâëåíû íà
ðèñ. 1. Ñëåäóåò ïîä÷åðêíóòü, ÷òî ñðåäíèå çíà÷å-
íèÿ Z â ýòèõ ãðóïïàõ êðûñ ïðàêòè÷åñêè íå
îòëè÷àþòñÿ ìåæäó ñîáîé, ñîñòàâëÿÿ ñîîòâåò-
ñòâåííî 15,1±8,72±2,91% è 22,3±5,09±1,70%, à
ñóììà çíà÷èìîñòåé ïàðàìåòðîâ - ñîîòâåòñòâåííî
135,91% è 200,39%. Íàèáîëåå òèïè÷íàÿ ìîðôîëî-
ãè÷åñêàÿ êàðòèíà òêàíåé ïî÷åê ó æèâîòíûõ êîí-
òðîëüíîé è îñíîâíîé ãðóïï ïðåäñòàâëåíà íà ðè-
ñóíêàõ 2 è 3, à èíòåãðàëüíûå ãèñòîãðàììû òóáóëî-
èíòåðñòèöèàëüíûõ èçìåíåíèé ó ýòèõ êðûñ — íà
ðèñóíêå 4.

Ñðåäíèå ïàðàìåòðû ïðîëèôåðàöèè ýíäîòåëèÿ
àðòåðèîë ó æèâîòíûõ îñíîâíîé ãðóïïû íà 63%
âûøå (t=2,13, p=0,039), ÷åì â êîíòðîëüíîé, à
äèñòðîôèè êàíàëüöåâ — íà 21% (t=2,33, p=0,024).
Òàêèì îáðàçîì, íåôðîòîêñè÷íîå âîçäåéñòâèå íà
îðãàíèçì æèâîòíûõ Cd, Li è Mo ïðîÿâëÿåòñÿ
íåáëàãîïðèÿòíûì âëèÿíèåì ýòèõ ÌÝ íà óòîëùå-
íèå áàçàëüíîé ìåìáðàíû êàïñóëû Øóìëÿíñêî-
ãî-Áîóìåíà, ïðîëèôåðàöèþ ýíäîòåëèÿ àðòåðèîë
è äèñòðîôè÷åñêèå èçìåíåíèÿ êàíàëüöåâ.

Â çàêëþ÷åíèå íåîáõîäèìî îòìåòèòü, ÷òî íå-
ôðîòîêñè÷åñêîå äåéñòâèå Cd âî ìíîãîì îïðåäå-
ëÿåòñÿ íåãàòèâíûì âëèÿíèåì ýòîãî ÌÝ íà êëó-

Ðèñ. 1. Ñïåöèôè÷íîñòü ìîðôîëîãè÷åñêèõ ïðèçíàêîâ
ïîðàæåíèÿ ïî÷å÷íûõ ñòðóêòóð ó æèâîòíûõ îñíîâíîé
(òåìíàÿ êðèâàÿ) è êîíòðîëüíîé (ñâåòëàÿ êðèâàÿ) ãðóïï.

Ï ð è ì å ÷ à í è ÿ: 1 — ïðîëèôåðàöèÿ ìåçàíãèîöèòîâ,
2 — óâåëè÷åíèå ìåçàíãèàëüíîãî ìàòðèêñà, 3 — óòîëùåíèå
áàçàëüíîé ìåìáðàíû êàïñóëû Øóìëÿíñêîãî-Áîóìåíà, 4 —
ïðîëèôåðàöèÿ ýíäîòåëèÿ êàïèëëÿðîâ êëóáî÷êîâ, 5 —
ñêëåðîç/ãèàëèíîç êëóáî÷êîâ, 6 — ïðîëèôåðàöèÿ ýíäîòåëèÿ
àðòåðèîë, 7 — äèñòðîôèÿ, àòðîôèÿ êàíàëüöåâ, 8 — êëåòî÷íàÿ

Ðèñ. 2. Èçìåíåíèÿ â ïî÷êå êðûñû îñíîâíîé ãðóïïû ñ
ýêñïåðèìåíòàëüíûì ÕÃÍ. Î÷àãîâûå ïðîëèôåðàöèÿ
ìåçàíãèàëüíûõ êëåòîê è óòîëùåíèå êàïñóëû Øóìëÿíñêîãî-
Áîóìåíà, åå ñðàùåíèÿ ñ êàïèëëÿðàìè, êðóïíûå
ãèñòèîöèòàðíûå èíôèëüòðàòû âîêðóã ñîñóäîâ, åäèíè÷íûå
ýîçèíîôèëû, ñêîïëåíèÿ ïëàçìàòè÷åñêèõ êëåòîê âîêðóã
êëóáî÷êîâ, äèñòðîôè÷åñêèå èçìåíåíèÿ è íåêðîç ýïèòåëèÿ
êàíàëüöåâ. Îêðàñêà ãåìàòîêñèëèíîì è ýîçèíîì,  õ400
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áî÷êè ïî÷åê è ïðîêñèìàëüíûé îòäåë íåôðîíà ñ
ïîÿâëåíèåì ìèêðîàëüáóìèíóðèè ó ïðàêòè÷åñêè
çäîðîâûõ ëþäåé. Íà ñâèíüÿõ ïðîäåìîíñòðèðîâà-
íî êðàéíå íåáëàãîïðèÿòíîå âëèÿíèå ñîëåé Cd íà
òóáóëÿðíûé àïïàðàò ïî÷åê [8]. Êàäìèåâàÿ èíòîê-
ñèêàöèÿ âûçûâàåò èíäóêöèþ àïîïòîçà ïî÷å÷íûõ
êëåòîê [7], à âûäåëåíèå Cd ñ ìî÷îé ïðÿìî
ñîîòíîñèòñÿ ñ ïàðàìåòðàìè ïðîòåèíóðèè, ïðè÷åì,
óðîâåíü äàííîãî ÌÝ ÿâëÿåòñÿ ìàðêåðîì, îòðàæà-
þùèì ðàííèå íàðóøåíèÿ ôóíêöèè ïî÷åê [4]. Â
íàñòîÿùåå âðåìÿ ïðîâîäÿòñÿ ïîïûòêè ñíèæåíèÿ
ðàñïðîñòðàíåííîñòè çàáîëåâàíèé íåôðîëîãè÷åñ-
êîãî ïðîôèëÿ â íåáëàãîïðèÿòíûõ ïî ÕÃÍ ðåãè-
îíàõ ïîñðåäñòâîì ãèãèåíè÷åñêèõ ìåðîïðèÿòèé
ïî óìåíüøåíèþ Cd â âîçäóõå, ïî÷âå è ïèòüåâîé
âîäå [13]. Ñòåïåíü ïîâðåæäåíèÿ ñòðóêòóð ïî÷åê
ó áîëüíûõ ÕÃÍ ïîä âîçäåéñòâèåì Li è Ìî â
ýêîëîãè÷åñêîé ñðåäå îñòàâàëàñü íåèçó÷åííîé.

Òàêèì îáðàçîì, â ýêñïåðèìåíòå íà êðûñàõ
ïîêàçàíî, ÷òî ýêçîãåííàÿ ïèùåâàÿ íàãðóçêà íà
îðãàíèçì æèâîòíûõ ñ ìîäåëüþ ÕÃÍ òàêèõ íå-
ôðîòîêñè÷íûõ ÌÝ, êàê Cd, Li è Mo îêàçûâàåò
íåáëàãîïðèÿòíîå âîçäåéñòâèå íà èíòåãðàëüíûå
ìîðôîëîãè÷åñêèå ïîêàçàòåëè ñòðóêòóð ïî÷åê.

Âûñîêîå ïîñòóïëåíèå â îðãàíèçì Cd, Li è Mo
ïðèìåðíî â 7 ðàç ó÷àùàåò ñëó÷àè ïîâðåæäåíèÿ
áàçàëüíîé ìåìáðàíû êàïñóëû Øóìëÿíñêîãî-
Áîóìåíà, íà 2/3 óâåëè÷èâàåò òÿæåñòü ïðîëèôåðà-
öèè ýíäîòåëèÿ àðòåðèîë è íà 1/5 — äèñòðîôè÷åñ-
êèõ è àòðîôè÷åñêèõ èçìåíåíèé êàíàëüöåâ.

Ïîëó÷åííûå ýêñïåðèìåíòàëüíûå äàííûå áó-
äóò ïîëåçíûìè äëÿ ïðîâåäåíèÿ ãèãèåíè÷åñêèõ,
äèàãíîñòè÷åñêèõ è ëå÷åáíûõ ìåðîïðèÿòèé ó áîëü-
íûõ ÕÃÍ, ïðîæèâàþùèõ â ðàçíûõ ýêîëîãè÷åñ-
êèõ ðåãèîíàõ ïî óðîâíÿì â îêðóæàþùåé ñðåäå
Cd, Li è Mo.

T.B.Bevzenko

Renal Morphological Changes in
Experimetal Glomerulonephritis: Relation to
Nephrotoxic Microelements

Rat experiment with model of chronic
glomerulonephritis shows that exogenous load on the
body such nephrotoxic microelements as cadmium,
lithium and molybdenum impacts on integrated
morphological markers of renal structures damage,
in particular, cases of thickening of the basal
membrane of Shumlyansky -Bowman capsule become
6,7 times more frequent, severity of arteriolar
endothelium proliferation increases by 63%, severity
of degenerative (atrophic) changes in tubules
increases by 21% (Arch. Clin. Exp. Med.— 2013.—
Vol.22, ¹2. — P.170-173).
Key words: glomerulonephritis, experiment, animals,
kidneys, morphology, nephrotoxic microelements

Ò.Á.Áåâçåíêî

Ìîðôîëîã³÷í³ çì³íè íèðîê ïðè
åêñïåðèìåíòàëüíîìó ãëîìåðóëîíåôðèò³:
çâ'ÿçîê ç íåôðîòîêñè÷íèìè
ì³êðîåëåìåíòàìè

Â åêñïåðèìåíò³ íà ùóðàõ ç ìîäåëëþ õðîí³÷íîãî
ãëîìåðóëîíåôðèòó ïîêàçàíî, ùî åêçîãåííå íà-
âàíòàæåííÿ íà îðãàí³çì òàêèõ íåôðîòîêñè÷íûõ
ì³êðîåëåìåíò³â, ÿê êàäì³é, ë³ò³é òà ìîë³áäåí
íàäàº ä³þ íà ³íòåãðàëüí³ ìîðôîëîã³÷í³ ïîêàçíè-
êè óðàæåííÿ ñòðóêòóð íèðîê. Çîêðåìà, â 6,7 ðàç³â
÷àñò³øàþòü âèïàäêè ïîòîâùåííÿ áàçàëüíî¿ ìåì-
áðàíè êàïñóëè Øóìëÿíñüêîãî-Áîóìåíà, íà 63%
çá³ëüøóºòüñÿ òÿæê³ñòü ïðîë³ôåðàö³¿ åíäîòåë³þ
àðòåð³îë ³ íà 21% — äèñòðîô³÷íèõ (àòðîô³÷íèõ)
çì³í êàíàëüö³â (Àðõ. êë³í. åêñï. ìåä.— 2013.—
Ò.22, ¹2.— Ñ.170-173).

Ðèñ. 4. Ãèñòîãðàììû èíòåãðàëüíûõ ïàðàìåòðîâ òóáóëî-èíòåðñòèöèàëüíûõ ïîðàæåíèé ïî÷åê ó æèâîòíûõ êîíòðîëüíîé
(ñëåâà) è îñíîâíîé (ñïðàâà) ãðóïï



173

ÑÏÈÑÎÊ ËIÒÅÐÀÒÓÐÈ

1. Çÿáëèöåâ Ñ. Â. Ñîñòîÿíèå ýíäîòåëèÿ è ìîðôîëîãè÷åñ-
êèå èçìåíåíèÿ ñòðóêòóð ïî÷êè ïðè ýêñïåðèìåíòàëü-
íîì ãëîìåðóëîíåôðèòå / Ñ. Â. Çÿáëèöåâ, Ï. À. ×åðíî-
áðèâöåâ, Î. Â. Ñèíÿ÷åíêî // Ïàòîëîãèÿ. – 2007. – Ò. 4,
¹ 1. – Ñ. 15 – 18.

2. Ñèíÿ÷åíêî Î. Â. Ðåâìàòè÷åñêèå çàáîëåâàíèÿ è ýêîëîãèÿ
/ Î. Â. Ñèíÿ÷åíêî // Óêð. ðåâìàòîë. æóðí. – 2007. – Ò.
30, ¹ 4. – Ñ. 64-68.

3. Akerstrom M. Sampling of urinary cadmium: differences
between 24-h urine and overnight spot urine sampling, and
impact of adjustment for dilution / M. Akerstrom, T. Lundh,
L. Barregard, G. Sallsten // Int. Arch. Occup. Environ
Health. – 2012. – Vol. 85, No. 2. – P. 189 – 196.

4. Alexander M. P. Lithium toxicity: a double-edged sword / M.
P. Alexander, Y. M. Farag, B. V. Mittal [et al.] // Kidney Int.
– 2008. – Vol. 73, No. 2. – P. 233-237.

5. Denys S. In vivo validation of the unified BARGE method
to assess the bioaccessibility of arsenic, antimony, cadmium,
and lead in soils / S. Denys, J. Caboche, K. Tack [et al.] /
/ Environ Sci. Technol. – 2012. – Vol. 46, No. 11. – P. 6252
– 6260.

6. Fujiwara Y. Cadmium renal toxicity via apoptotic pathways
/ Y. Fujiwara, J. Y. Lee, M. Tokumoto, M. Satoh // Biol.
Pharm. Bull. – 2012. – Vol. 35, No. 11. – P. 1892-1897.

7. Gena P. Cadmium impairs albumin reabsorption by down-
regulating megalin and ClC5 channels in renal proximal
tubule cells / P. Gena, G. Calamita, W. B. Guggino //
Environ Health Perspect. – 2010. – Vol. 118, No. 11. – P.
1551-1556.

8. Jerez S. Distribution of metals and trace elements in adult
and juvenile penguins from the Antarctic Peninsula area / S.
Jerez, M. Motas, J. Benzal [et al.] // Environ Sci. Pollut. Res.
Int. – 2012. – Vol. 24, No. 10. – P. 65-68.

9. Kala G. K. Lithium-induced membranous glomerulonephropathy
in a pediatric patient / G. K. Kala, M. Mogri, E. Weber-
Shrikant, J. E. Springate // Pediatr. Nephrol. – 2009. – Vol.
24, No. 11. – P. 2267-2269.

10. Kim Y. Associations of blood lead, cadmium, and mercury
with estimated glomerular filtration rate in the Korean
general population: analysis of 2008-2010 Korean national

health and nutrition examination survey data / Y. Kim, B. K.
Lee // Environ Res. – 2012. – Vol. 118. – P. 124-129.

11. Markowitz G. S. Lithium nephrotoxicity: a progressive
combined glomerular and tubulointerstitial nephropathy / G.
S. Markowitz, J. Radhakrishnan, N. Kambham [et al.] // J.
Am. Soc. Nephrol. – 2009. – Vol. 11, No. 8. – P. 1439-
1448.

12. Nawrot T. S. Cadmium exposure in the population: from
health risks to strategies of prevention / T. S. Nawrot, J. A.
Staessen, H. A. Roels [et al.] // Biometals. – 2010. – Vol.
23, No. 5. – P. 769-782.

13. Odubanjo M. O. End-stage renal disease in Nigeria: an
overview of the epidemiology and the pathogenetic mechanisms
/ M. O. Odubanjo, C. A. Okolo, A. O. Oluwasola, A. Arije
// Saudi J. Kidney Dis. Transpl. – 2011. – Vol. 22, No. 5.
– P. 1064-1071.

14. Sabath E. Renal health and the environment: heavy metal
nephrotoxicity / E. Sabath, M. L. Robles-Osorio // Nefrologia.
– 2012. – Vol. 32, No. 3. – P. 279-286.

15. Shelley R. Associations of multiple metals with kidney
outcomes in lead workers / R. Shelley, N. S. Kim, P. Parsons
[et al.] // Occup. Environ Med. – 2012. – Vol. 69, No. 10.
– P. 727-735.

16. Wakamatsu-Yamanaka T. Geographic differences in the
increasing ESRD rate have disappeared in Japan / T.
Wakamatsu-Yamanaka, M. Fukuda, R. Sato [et al.] // Clin.
Exp. Nephrol. – 2011. – Vol. 15, No. 5. – P. 708-713.

17. Woo K. T. The changing pattern of primary glomerulonephritis
in Singapore and other countries over the past 3 decades / K.
T. Woo, C. M. Chan, C. Y. Mooi [et al.] // Clin. Nephrol.
– 2010. – Vol. 74, No. 5. – P. 372-383.

18. Wu Y. Q. Frequency of primary glomerular disease in
northeastern China / Y. Q. Wu, Z. Wang, H. F. Xu, X. M.
Jin // Braz. J. Med. Biol. Res. – 2011. – Vol. 44, No. 8. –
P. 810-813.

19. Yokoyama H. Epidemiology of membranous nephropathy
in Japan / H. Yokoyama, T. Taguchi, H. Sugiyama, H. Sato
// Nihon Jinzo Gakkai Shi. – 2011. – Vol. 53, No. 5. – P.
677-683

20. Zaza G. Incidence of primary glomerulonephritis in a large
North-Eastern Italian area: a 13-year renal biopsy study / G.
Zaza, P. Bernich, A. Lupo // Nephrol. Dial. Transplant. –
2012. – Vol. 6, No. 12. – P. 145-147.

Íàä³éøëà äî ðåäàêö³¿: 12.03.13 ð.


