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Ïðè ââåäåíí³ 2,4-äèí³òðîôåíîëó ðîçâèâàºòüñÿ
ãîñòðà òêàíèííà ã³ïîêñ³ÿ, ùî ñóïðîâîäæóºòüñÿ
ïîðóøåííÿì ðåàáñîðáö³¿ ³îí³â íàòð³þ [1, 2]. Òàê³
çì³íè íà ïî÷àòêîâèõ åòàïàõ ìîæóòü õàðàêòåðèçó-
âàòèñÿ ðîçâèòêîì ñèíäðîìó âòðàòè ³îí³â íàòð³þ ç
ñå÷åþ ³ ñïðèÿòè ôîðìóâàííþ ïñåâäîãåïàòîðå-
íàëüíîãî ñèíäðîìó [3, 4]. Ïðè öüîìó óøêîäæó-
ºòüñÿ ïðîêñèìàëüíèé â³ää³ë íåôðîíó ³ ùå á³ëü-
øî¿ äèñôóíêö³¿ çàçíàº äèñòàëüíèé êàíàëåöü, îñ-
ê³ëüêè ïðîöåñè ðåàáñîðáö³¿ ³îí³â íàòð³þ â öüîìó
â³ää³ë³ íåôðîíó åíåðãîçàëåæí³ø³, í³æ ó ïðîêñè-
ìàëüíîìó êàíàëüö³ [5]. Çì³ñò ïîðóøåíü âèçíà÷à-
ºòüñÿ òàêîæ òèì, ùî ïðè ìàñ³ íèðîê (Íð) ìåíø³é
ÿê 1% ìàñè ò³ëà, íà ¿õ ÷àñòêó ïðèïàäàº 20% õâè-
ëèííîãî îá`ºìó êðîâ³. Ïðè öüîìó 90% ñòàíîâèòü
êðîâîïîñòà÷àííÿ ê³ðêîâî¿ ðå÷îâèíè ³ ò³ëüêè 10%
ïðèïàäàº íà ìîçêîâó ðå÷îâèíó Íð. Îñíîâíà ìàñà
Î2, ÿêèé ñïîæèâàº Íð (10% â³ä âñüîãî êèñíþ, ùî
íàäõîäèòü â îðãàí³çì), âèêîðèñòîâóºòüñÿ ïðîêñè-
ìàëüíèìè ³ äèñòàëüíèìè êàíàëüöÿìè äëÿ çàáåç-
ïå÷åííÿ ðåàáñîðáö³¿ ³îí³â íàòð³þ [6]. Òàê³ ïîðó-
øåííÿ â çàáåçïå÷åíí³ Î2 ïå÷³íêè (Ï÷) òà Íð ïî-
âèíí³ ñóïðîâîäæóâàòèñÿ ã³ñòîåíçèìîõ³ì³÷íèìè
òà ã³ñòîëîã³÷íèìè çì³íàìè. Çàêîíîì³ðíî ïîñòàº
ïèòàííÿ ïðî íåîáõ³äí³ñòü äîñë³äæåííÿ ã³ñòîåíçè-
ìîõ³ì³÷íèõ òà ã³ñòîëîã³÷íèõ çì³í ó Ï÷ òà Íð ïðè
ââåäåíí³ 2,4-äèí³òðîôåíîëó.

Ìåòà äîñë³äæåííÿ: äîñë³äèòè ã³ñòîåíçèìî-
õ³ì³÷í³ òà ã³ñòîëîã³÷í³ îñîáëèâîñò³ çì³í Ï÷ òà Íð
ïðè ââåäåíí³ 2,4-äèí³òðîôåíîëó.

Ìàòåð³àë ³ ìåòîäè. Â åêñïåðèìåíòàõ íà 40
ñàìöÿõ á³ëèõ íåë³í³éíèõ ùóð³â ìàñîþ 0,16-0,20 êã

äîñë³äæóâàëè ãîñòðó òêàíèííó ã³ïîêñ³þ, ÿêó ìî-
äåëþâàëè øëÿõîì ââåäåííÿ 0,1% ðîç÷èíó 2,4-äè-
í³òðîôåíîëó âíóòð³øíüîî÷åðåâèííî â äîç³ 3 ìã/êã
îäíîðàçîâî [7]. Åâòàíàç³þ òâàðèí ïðîâîäèëè
øëÿõîì äåêàï³òàö³¿ ï³ä åô³ðíèì íàðêîçîì. Ã³ñòî-
ëîã³÷í³ (çàáàðâëåííÿ äåïàðàô³íîâàíèõ çð³ç³â ãåìà-
òîêñèë³íîì ³ åîçèíîì, çà Ñë³í÷åíêîì) òà ã³ñòîåí-
çèìîõ³ì³÷í³ äîñë³äæåííÿ ôåðìåíò³â ïðîâîäèëè
íà êð³îñòàòíèõ çð³çàõ Ï÷ òà Íð ç âèçíà÷åííÿì
àêòèâíîñò³ ñóêöèíàòäåã³äðîãåíàçè ç í³òðîòåò-
ðàçîë³ºâèì ñèí³ì [8]. Âñ³ åêñïåðèìåíòè âèêîíàí³
ç äîòðèìàííÿì ïðàâèë ïðîâåäåííÿ ðîá³ò ç âèêî-
ðèñòàííÿì åêñïåðèìåíòàëüíèõ òâàðèí (1977)
òà ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè ïðî îõîðîíó
õðåáåòíèõ òâàðèí, ùî âèêîðèñòîâóþòüñÿ â åêñ-
ïåðèìåíòàõ (1986). 

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ àíàë³ç. Ìîð-
ôîëîã³÷í³ çì³íè Ï÷ òà Íð ìàëè ì³ñöå ÷åðåç 2 ãîä
ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôåíîëó. Âèÿâëåíà ã³-
ïåðïëàç³ÿ þêñòàãëîìåðóëÿðíîãî àïàðàòó, ³ñòîòíà
ã³äðîï³÷íà äèñòðîô³ÿ S2-cåãìåíò³â ïðîêñèìàëü-
íîãî â³ää³ëó íåôðîíó ç â³äêðèòèìè ïðîñâ³òàìè
íåôðîíó òà íåñóòòºâ³ äèñòðîô³÷í³ çì³íè ó êë³òè-
íàõ êàíàëüö³â ³ç çàêðèòèìè ïðîñâ³òàìè ÷åðåç 2
ãîä ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôåíîëó çà óìîâ ã³-
ïîíàòð³ºâîãî ðàö³îíó õàð÷óâàííÿ ïðè âîäíîìó
³íäóêîâàíîìó ä³óðåç³ â îá'ºì³ 5% â³ä ìàñè ò³ëà
(ðèñ. 1). Â³äì³÷åíî ïðîñÿêàííÿ ô³áðèíîì äåòðèòó
â ïðîñâ³ò³ êàíàëüö³â S3-ñåãìåíò³â ïðîêñèìàëüíî-
ãî â³ää³ëó íåôðîíó ÷åðåç 2 ãîä ï³ñëÿ ââåäåííÿ 2,4-
äèí³òðîôåíîëó (ðèñ. 2). 

Ïîêàçàíî ãàëüìóâàííÿ àêòèâíîñò³ ñóêöèíàò-
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Ðåçþìå. Ïðè ââåäåíí³ 2,4-äèí³òðîôåíîëó á³ëèì íåë³í³éíèì ùóðàì-ñàìöÿì ìàñîþ 0,16-0,20 êã ç ã³ïîíàò-
ð³ºâèì ðàö³îíîì õàð÷óâàííÿ ÷åðåç 2 ãîä âñòàíîâëåíî ãàëüìóâàííÿ àêòèâíîñò³ ñóêöèíàòäåã³äðîãåíàçè â ïðîê-
ñèìàëüíèõ ³ äèñòàëüíèõ êàíàëüöÿõ òà ïðîñÿêàííÿ ô³áðèíîì äåòðèòó â ïðîñâ³ò³ óøêîäæåíèõ S3-ñåãìåíò³â
ïðîêñèìàëüíîãî â³ää³ëó íåôðîíó. Âàêóîëüíà äèñòðîô³ÿ 3-¿ ³ 2-¿ ôóíêö³îíàëüíèõ ä³ëÿíîê ïå÷³íêîâî¿ ÷àñòî÷êè
çà äàíèõ óìîâ ïîºäíóºòüñÿ ç âåíîçíîþ ã³ïåðåì³ºþ ñóäèí áàñåéíó ïå÷³íêîâî¿ âåíè. 
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äåã³äðîãåíàçè â S1-ñåãìåíòàõ çîâí³øíüî¿ ä³ëÿíêè
ê³ðêîâî¿ ðå÷îâèíè Íð ÷åðåç 2 ãîä ï³ñëÿ ââåäåííÿ
2,4-äèí³òðîôåíîëó çà óìîâ ã³ïîíàòð³ºâîãî ðàö³î-
íó õàð÷óâàííÿ ïðè âîäíîìó ³íäóêîâàíîìó ä³óðåç³
â îá'ºì³ 5% â³ä ìàñè ò³ëà (ðèñ. 3). Âèÿâëåíà ³ñòîò-
íà âàêóîëüíà äèñòðîô³ÿ ãåïàòîöèò³â 3-¿ ôóíêö³î-
íàëüíî¿ ä³ëÿíêè íàâêîëî ðîçøèðåíîãî ïðîñâ³òó
öåíòðàëüíî¿ âåíè (ðèñ. 4) òà ïîì³ðíà âàêóîëüíà
äèñòðîô³¿ ãåïàòîöèò³â 2-¿ ôóíêö³îíàëüíî¿ ä³ëÿíêè
(ðèñ. 5) ÷åðåç 2 ãîä ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôå-
íîëó çà óìîâ ã³ïîíàòð³ºâîãî ðàö³îíó õàð÷óâàííÿ
ïðè âîäíîìó ³íäóêîâàíîìó ä³óðåç³ â îá'ºì³ 5% â³ä
ìàñè ò³ëà. Âèÿâëåí³ çàñò³éí³ ÿâèùà íà ð³âí³ ñóäèí
áàñåéíó ïå÷³íêîâî¿ âåíè â óìîâàõ äîñë³äó ïðè çà-
áàðâëåíí³ çà ìåòîäîì Ñë³í÷åíêà (ðèñ. 6). 

Äèñòàëüíèé â³ää³ë íåôðîíó ç ïðîÿâàìè àê-
òèâíîñò³ ñóêöèíàòäåã³äðîãåíàçè áóëî ³äåíòèô³êî-
âàíî çà ä³àìåòðîì êàíàëüö³â, ÿêèé â ñåðåäíüîìó
áóâ âäâ³÷³ ìåíøèì çà ïðîêñèìàëüíèé â³ää³ë íåô-
ðîíó, à òàêîæ áåðó÷è äî óâàãè òå, ùî äèñòàëüí³
êàíàëüö³ ðîçì³ùóâàëèñÿ íà â³ääàë³ â³ä íèðêîâèõ
êëóáî÷ê³â [8]. Ãàëüìóâàííÿ òðàíñïîðòó ³îí³â íàò-
ð³þ â ïðîêñèìàëüíîìó â³ää³ë³ íåôðîíó âíàñë³äîê
ã³ïîêñè÷íîãî âïëèâó âèêëèêàëî àêòèâàö³þ âíóò-

ð³øíüîíèðêîâî¿ ðåí³íàíã³îòåíçèíîâî¿ ñèñòåìè çà
ìåõàí³çìîì òóáóëîãëîìåðóëÿðíîãî çâîðîòíîãî
çâ`ÿçêó [9, 10]. Öå ñïðèÿëî çíèæåííþ á³îõ³ì³÷íî¿
àêòèâíîñò³ â êë³òèíàõ êàíàëüö³â, ùî âèðàæàëîñÿ
çìåíøåííÿì àêòèâíîñò³ ñóêöèíàòäåã³äðîãåíàçè â
ïðîêñèìàëüíèõ ³ äèñòàëüíèõ êàíàëüöÿõ. Íà ì³ñö³
çðóéíîâàíèõ íåôðîöèò³â â³äáóâàëîñÿ â³äêëàäàí-
íÿ íèòîê ô³áðèíó. Ïðîöåñ ðåàáñîðáö³¿ â ïðîê-
ñèìàëüíîìó â³ää³ë³ íåôðîíó ìåíø åíåðãîçàëåæ-
íèé ïîð³âíÿíî ç äèñòàëüíèì êàíàëüöåì, îñê³ëüêè
â îñòàííüîìó âèÿâëåíà âèùà àêòèâí³ñòü ôåð-
ìåíò³â öèêëó Êðåáñà, çîêðåìà ñóêöèíàòäåã³äðî-
ãåíàçè â ì³òîõîíäð³ÿõ êë³òèí [8]. Êð³ì òîãî, â
êë³òèíàõ òîâñòî¿ âèñõ³äíî¿ ÷àñòèíè ïåòë³ íåôðî-
íó âèÿâëåíà ìàêñèìàëüíà àêòèâí³ñòü Na+-K+-
ÀÒÔ-àçè, â³äíîñíà ù³ëüí³ñòü ðîçïîä³ëó ÿêî¿ ó
äèñòàëüíèõ ê³ðêîâèõ êàíàëüöÿõ ³ ìîçêîâîìó ñåã-
ìåíò³ âèñõ³äíîãî êîë³íà ïåòë³ íåôðîíó ìàéæå â 4
ðàçè âèùà, í³æ ó ïðîêñèìàëüíîìó â³ää³ë³ íåôðî-
íó [11]. Âíàñë³äîê öüîãî ñàìå â öèõ â³ää³ëàõ
íåôðîíó âèÿâëåí³ ³ñòîòí³ø³ ã³ñòîåíçèìîõ³ì³÷í³
çì³íè ïðè äàíîìó ïàòîëîã³÷íîìó ïðîöåñ³ ç äîì³-
íóþ÷îþ äèñôóíêö³ºþ äèñòàëüíîãî â³ää³ëó
íåôðîíó. Àêòèâàö³ÿ ðåí³íàíã³îòåíçèíîâî¿ ñèñ-
òåìè â ðåçóëüòàò³ óøêîäæåííÿ ïðîêñèìàëüíîãî
â³ää³ëó íåôðîíó çà óìîâ ãîñòðî¿ òêàíèííî¿ ã³-

Ðèñ. 1. Ã³ïåðïëàç³ÿ þêñòàãëîìåðóëÿðíîãî
àïàðàòó, ã³äðîï³÷íà äèñòðîô³ÿ S2-cåã-
ìåíò³â ïðîêñèìàëüíîãî â³ää³ëó íåôðîíó
òà äèñòðîô³÷í³ çì³íè ó êë³òèíàõ êàíà-
ëüö³â ÷åðåç 2 ãîä ï³ñëÿ ââåäåííÿ 2,4-äè-
í³òðîôåíîëó ïðè ã³ïîíàòð³ºâîìó õàð÷ó-
âàíí³ òà âîäíîìó ³íäóêîâàíîìó ä³óðåç³.
Ì³êðîïðåïàðàò. Çàáàðâëåííÿ ãåìàòîê-
ñèë³íîì ³ åîçèíîì. Çá. 56õ.

Ðèñ. 2. Ïðîñÿêàííÿ ô³áðèíîì äåòðèòó â
ïðîñâ³ò³ êàíàëüö³â S3-ñåãìåíò³â ïðîêñè-
ìàëüíîãî â³ää³ëó íåôðîíó ÷åðåç 2 ãîä ï³ñëÿ
ââåäåííÿ 2,4-äèí³òðîôåíîëó ïðè ã³ïîíàò-
ð³ºâîìó ðàö³îí³ õàð÷óâàííÿ òà âîäíîìó ³í-
äóêîâàíîìó ä³óðåç³. Ì³êðîïðåïàðàò. Çà-
áàðâëåííÿ çà ìåòîäîì Ñë³í÷åíêà. Çá. 56õ.
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Ðèñ. 3. Ãàëüìóâàííÿ àêòèâíîñò³ ñóêöè-
íàòäåã³äðîãåíàçè â S1-ñåãìåíòàõ çîâí³ø-
íüî¿ ä³ëÿíêè ê³ðêîâî¿ ðå÷îâèíè íèðîê ÷åðåç
2 ãîä ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôåíîëó
ïðè ã³ïîíàòð³ºâîìó ðàö³îí³ õàð÷óâàííÿ òà
âîäíîìó ³íäóêîâàíîìó ä³óðåç³. Ì³êðîïðå-
ïàðàò. Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³
åîçèíîì. Çá. 56õ.

Ðèñ. 4. Âàêóîëüíà äèñòðîô³ÿ ãåïàòîöèò³â
3-¿ ôóíêö³îíàëüíî¿ ä³ëÿíêè íàâêîëî ðîçøè-
ðåíîãî ïðîñâ³òó öåíòðàëüíî¿ âåíè ÷åðåç
2 ãîä ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôåíîëó
ïðè ã³ïîíàòð³ºâîìó ðàö³îí³ õàð÷óâàííÿ òà
âîäíîìó ³íäóêîâàíîìó ä³óðåç³. Ì³êðîïðå-
ïàðàò. Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³
åîçèíîì. Çá. 56õ.

Ðèñ. 5. Âàêóîëüíà äèñòðîô³ÿ ãåïàòîöè-
ò³â 2-¿ ôóíêö³îíàëüíî¿ ä³ëÿíêè ÷åðåç
2 ãîä ï³ñëÿ ââåäåííÿ 2,4-äèí³òðîôåíîëó
ïðè ã³ïîíàòð³ºâîìó ðàö³îí³ õàð÷óâàííÿ
òà âîäíîìó ³íäóêîâàíîìó ä³óðåç³. Ì³êðî-
ïðåïàðàò. Çàáàðâëåííÿ ãåìàòîêñèë³íîì
³ åîçèíîì. Çá. 56õ.

Ðèñ. 6. Çàñò³éí³ ÿâèùà íà ð³âí³ ñóäèí áà-
ñåéíó ïå÷³íêîâî¿ âåíè ÷åðåç 2 ãîä ï³ñëÿ
ââåäåííÿ 2,4-äèí³òðîôåíîëó ïðè ã³ïî-
íàòð³ºâîìó ðàö³îí³ õàð÷óâàííÿ òà âîä-
íîìó ³íäóêîâàíîìó ä³óðåç³. Ì³êðîïðåïà-
ðàò. Çàáàðâëåííÿ çà ìåòîäîì Ñë³í÷åí-
êà. Çá. 56õ. 
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ïîêñ³¿ éìîâ³ðíî çóìîâëþº ã³ïåðïëàç³þ þêñòà-
ãëîìåðóëÿðíîãî àïàðàòó òà ³øåì³÷íå óðàæåííÿ
Ï÷ çà ðàõóíîê âàçîêîíñòðèêòîðíîãî âïëèâó àí-
ã³îòåíçèíó ²² íà ð³âí³ ãåïàòîöèò³â 3-¿ òà 2-¿
ôóíêö³îíàëüíèõ ä³ëÿíîê [12] ç íèçüêèì ïàðö³-
àëüíèì òèñêîì êèñíþ, ðîçì³ùåíèõ íàâêîëî
öåíòðàëüíî¿ ïå÷³íêîâî¿ âåíè; ìåòàáîë³÷íèé
àöèäîç òà ïðÿìèé âïëèâ ã³ïîêñ³¿ ÷åðåç ðîçùåï-
ëåííÿ ïðîöåñ³â îêèñíåííÿ ³ ôîñôîðèëóâàííÿ
ñïðèÿþòü óøêîäæåííþ ãåïàòîöèò³â çà ðàõóíîê
ðåàë³çàö³¿ àöèäîòè÷íî¿ òð³àäè.

Âèñíîâêè òà ïåðñïåêòèâè íàóêîâîãî ïî-
øóêó. 1. Ó íåë³í³éíèõ ñòàòåâîçð³ëèõ ùóð³â-

ñàìö³â ïðè ââåäåíí³ 2,4-äèí³òðîôåíîëó óñòà-
íîâëåíî ãàëüìóâàííÿ àêòèâíîñò³ ñóêöèíàòäå-
ã³äðîãåíàçè ó ïðîêñèìàëüíèõ ³ äèñòàëüíèõ â³ä-
ä³ëàõ íåôðîíó òà ïðîñÿêàííÿ ô³áðèíîì äåòðè-
òó â ïðîñâ³ò³ óøêîäæåíèõ S3-ñåãìåíò³â ïðîêñè-
ìàëüíîãî â³ää³ëó íåôðîíó. 2. Âàêóîëüíà äèñ-
òðîô³ÿ 3-¿ òà 2-¿ ôóíêö³îíàëüíèõ ä³ëÿíîê ïå÷³í-
êîâî¿ ÷àñòî÷êè ïîºäíóºòüñÿ ç âåíîçíîþ ã³ïå-
ðåì³ºþ íà ð³âí³ ñóäèí áàñåéíó ïå÷³íêîâî¿ âåíè.
3. Îáãðóíòîâàíîþ ïåðñïåêòèâîþ º ç'ÿñóâàííÿ
íîâèõ ìåõàí³çì³â óøêîäæåííÿ íåôðîöèò³â ê³ð-
êîâî¿ òà ìîçêîâî¿ ðå÷îâèíè Íð çà óìîâ õðîí³÷-
íîãî ââåäåííÿ 2,4-äèí³òðîôåíîëó.
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ÃÈÑÒÎÝÍÇÈÌÎÕÈÌÈ×ÅÑÊÈÅ È ÃÈÑÒÎËÎ-
ÃÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ ÏÅ×ÅÍÈ È ÏÎ-
×ÅÊ ÏÐÈ ÂÂÅÄÅÍÈÈ 2,4-ÄÈÍÈÒÐÎÔÅÍÎËÀ

Ðåçþìå. Ïðè ââåäåíèè 2,4-äèíèòðîôåíîëà áåëûì
íåëèíåéíûì êðûñàì-ñàìöàì ìàññîé 0,16-0,20 êã ñ
ãèïîíàòðèåâûì ðàöèîíîì ïèòàíèÿ ÷åðåç 2 ÷ óñòà-
íîâëåíî óãíåòåíèå àêòèâíîñòè ñóêöèíàòäåãèäðî-
ãåíàçû â ïðîêñèìàëüíûõ è äèñòàëüíûõ êàíàëüöàõ è
ïðîïèòûâàíèå ôèáðèíîì äåòðèòà â ïðîñâåòå ïîâ-
ðåæäåííûõ S3-ñåãìåíòîâ ïðîêñèìàëüíîãî îòäåëà
íåôðîíà. Âàêóîëüíàÿ äèñòðîôèÿ 3-ãî è 2-ãî ôóíê-
öèîíàëüíûõ ó÷àñòêîâ ïå÷åíî÷íîé äîëüêè â äàííûõ
óñëîâèÿõ ñî÷åòàåòñÿ ñ âåíîçíîé ãèïåðåìèåé ñîñóäîâ
áàñåéíà ïå÷åíî÷íîé âåíû. 
Êëþ÷åâûå ñëîâà: 2,4-äèíèòðîôåíîë, ïî÷êè, ïå-
÷åíü, ñóêöèíàòäåãèäðîãåíàçà, ãèñòîëîãè÷åñêèå èñ-
ñëåäîâàíèÿ.

HISTOCHEMICAL AND BIOCHEMICAL SPE-
CIFIC CHARACTERISTICS OF THE LIVER AND
KIDNEYS UNDER THE CONDITIONS OF THE
INTRODUCTION OF 2,4-DINITROPHENOL

Abstract. An inhibition of the activity of succinate
dehydrogenase in the proximal and distal portions of the
nephron and impregnation by fibrin of detritus in the
lumen of defective S3-segments of the proximal portion
of the nephron has been established in an experiment on
nonlinear male rats under the conditions of hyposodium
dietary intake in 2 hours after introducing 2,4-dinitro-
phenol. Hydropic degeneration of the 3rd and 2nd func-
tional areas of the hepatic lobule under these conditions
is combined with venous hyperemia of the vessels of the
basis of the hepatic vein.
Key words: 2,4-dinitrophenol, kidneys, liver, succinate
dehydrogenase, histological investigation.
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