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Ðîáîòà º ôðàãìåíòîì ÍÄÐ êàôåäðè àíàòîì³¿ ëþäè-
íè Íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Î.Î. 
Áîãîìîëüöÿ «Ñòâîðåííÿ íîâèõ êîìïëåêñíèõ êîëî¿äíèõ 
êðîâîçàì³ííèê³â ïîë³ôóíêö³îíàëüíî¿ ä³¿ òà ðîç÷èí³â äëÿ 
ðåñóñïåíäóâàííÿ åðèòðîöèò³â (ëàáîðàòîðíî-åêñïåðè-
ìåíòàëüíå îá´ðóíòóâàííÿ ¿õ çàñòîñóâàííÿ â òðàíñôóç³-
îëîã³¿)», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0107U001132.

Âñòóï. Àêòóàëüíîþ ³ íåäîñòàòíüî ðîçðîáëåíîþ 
ïðîáëåìîþ ñó÷àñíî¿ ìåäèöèíè º ïàòîãåíåç ³ ë³êóâàííÿ 
îï³ê³â [3].

Ì³æ òèì âñòàíîâëåíî, ùî çàñòîñóâàííÿ ³íôóç³¿ ã³-
ïåðîñìîëÿðíèõ ðîç÷èí³â ïðè åêñïåðèìåíòàëüíîìó 
îï³êó øê³ðè II-III ñòóïåíÿ ïëîùåþ 21-23% ïîâåðõí³ ò³ëà 
åôåêòèâíî âïëèâàº íà åíäîãåííó ³íòîêñèêàö³þ [1], ÿêà 
ñïðè÷èíÿº ï³äâèùåííÿ ð³âíÿ êàòàáîë³çìó, äåñòðóêö³þ 
êë³òèííèõ ³ íåêë³òèííèõ êîìïîíåíò³â îðãàí³â [2, 5, 6, 7] 
³ º ÷èííèêîì õàðàêòåðíèõ äëÿ îï³êîâî¿ õâîðîáè ÷èñëåí-
íèõ ïðîÿâ³â ïîë³îðãàííî¿ äèñôóíêö³¿. 

Àêòóàëüí³ñòü äàíîãî äîñë³äæåííÿ îáóìîâëåíà òèì, 
ùî äî öüîãî ÷àñó àíàë³ç ïîêàçíèê³â ñòðóêòóðíèõ çì³í 
ìîçêîâî¿ ðå÷îâèíè íèðêè ïðè îï³êîâ³é õâîðîá³ çà óìîâ 
¿¿ ë³êóâàííÿ øëÿõîì ³íôóç³¿ êîëî¿äíî-ã³ïåðîñìîëÿðíîãî 
ðîç÷èíó ëàêòîïðîòå¿íó ç ñîðá³òîëîì íå áóâ ïðåäìåòîì 
îêðåìîãî ñïåö³àëüíîãî äîñë³äæåííÿ.

Ìåòà äîñë³äæåííÿ - âèâ÷èòè ñòðóêòóðí³ çì³í ìîç-
êîâî¿ ðå÷îâèíè íèðêè ïðè åêñïåðèìåíòàëüí³é îï³êîâ³é 
òðàâì³ øê³ðè ó ùóð³â çà óìîâ âíóòð³øíüîâåííî¿ ³íôóç³¿ 
ðîç÷èíó HAES-LX-5%.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòàëüíå 
äîñë³äæåííÿ ìîðôîëîã³÷íèõ çì³í â ìîçêîâ³é ðå÷îâèí³ 
íèðêè ïðè îï³êîâ³é õâîðîá³ (÷åðåç 1, 3, 7, 14, 21, 30 ä³á) 
çà óìîâ ä³¿ 0,9% ðîç÷èíó NaCl òà ³íôóç³éíèõ êîëî¿äíî-
ã³ïåðîñìîëÿðíèõ ïðåïàðàò³â äåç³íòîêñèêàö³éíî¿, ðåî-
ëîã³÷íî¿, åíåðãåòè÷íî¿, ïðîòèøîêîâî¿ ä³¿ HAES-LX-5% 
òà ëàêòîïðîòå¿íó ç ñîðá³òîëîì áóëî âèêîíàíî íà 90 ùó-
ðàõ-ñàìöÿõ ë³í³¿ Â³ñòàð ìàñîþ 155-160 ãð.

Âèêîðèñòàíèé êîëî¿äíî-ã³ïåðîñìîëÿðíèé ðîç÷èí 
HAES-LX-5% ðîçðîáëåíèé â ÄÓ «²íñòèòóò ïàòîëîã³¿ êðîâ³ 
òà òðàíñôóç³éíî¿ ìåäèöèíè ÍÀÌÍ Óêðà¿íè» (ì. Ëüâ³â). 
Ïðåïàðàò ÿê êîëî¿äíó îñíîâó âì³ùóº ïîë³ (0-2-ã³äðîêñè-
åòèë) êðîõìàëþ (ñåðåäíÿ ìîëåêóëÿðíà ìàñà ñòàíîâèòü 
130 000 Äàëüòîí, ñòóï³íü ìîëåêóëÿðíîãî çàì³ùåííÿ 
0,4) – 5%, à òàêîæ áàãàòîàòîìíèé ñïèðò êñèë³òîë – 5%, 
çàëóæíþâàëüíèé êîìïîíåíò íàòð³þ ëàêòàò – 1,5%, íà-
òð³þ õëîðèä – 0,8%, êàë³þ õëîðèä – 0,03%, êàëüö³þ õëî-
ðèä – 0,02%, ìàãí³þ õëîðèä – 0,01%. ²îííèé ñêëàä ðîç-
÷èíó ìàº íàñòóïíó ñòðóêòóðó: Na+ – 270,7 ììîëü/ë, Ê+ 
– 4,0 ììîëü/ë, Ca++ – 1,8 ììîëü/ë, Mg++ – 1,1 ììîëü/ë, 
Ñl- – 146,6 ììîëü/ë, ÑH

3
ÑH(OH)COO- – 133,8 ììîëü/ë. 

Òåîðåòè÷íà îñìîëÿðí³ñòü ïðåïàðàòó, ÿê³é ï³äëÿãàº, 
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äîñë³äæåííþ, ñêëàäàº 890 ìîñìîëü/ë, ùî â 3 ðàçè ïå-
ðåâèùóº îñìîëÿðí³ñòü ³çîòîí³÷íîãî ðîç÷èíó NaCl òà 
îñìîëÿðí³ñòü ïëàçìè êðîâ³ [4].

Óòðèìàííÿ òà ìàí³ïóëÿö³¿ ç òâàðèíàìè ïðîâîäèëè ó 
â³äïîâ³äíîñò³ äî «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïå-
ðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëü-
íèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001), òàêîæ êåðóâàëè-
ñÿ ðåêîìåíäàö³ÿìè «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò 
õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðè-
ìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985) ³ 
ïîëîæåííÿìè «Ïðàâèë äîêë³í³÷íî¿ îö³íêè áåçïåêè ôàð-
ìàêîëîã³÷íèõ çàñîá³â (GLP)».

Òâàðèíè áóëè ðîçä³ëåí³ íà 7 ãðóï: ² – ³íòàêòí³ òâàðè-
íè; ²², ²²², ²V – ùóðè áåç òåðì³÷íî¿ òðàâìè, ÿêèì ïðîâî-
äèëàñü îêðåìà ³íôóç³ÿ 0,9% ðîç÷èíó NaCl, HAES-LX-5% 
òà ëàêòîïðîòå¿íó ç ñîðá³òîëîì (ëàêòîïðîòå¿íó-Ñ) â³äïî-
â³äíî ó äîç³ 10 ìë/êã; V, V², V²² – òâàðèíè ç îï³êîì, ÿêèì 
çà àíàëîã³÷íîþ ñõåìîþ òà ó òàêîìó æ äîçîâîìó ðåæèì³ 
ïðîâîäèëè îêðåìå ââåäåííÿ äîñë³äæóâàíèõ ðå÷îâèí.

Îï³ê (ï³ñëÿ â³äïîâ³äíî¿ ïðåìåäèêàö³¿) âèêëèêà-
ëè øëÿõîì ïðèêëàäàííÿ äî á³÷íèõ ïîâåðõîíü òóëóáà 
òâàðèí ÷îòèðüîõ ì³äíèõ ïëàñòèíîê (ïî äâ³ ïëàñòèíêè 
ç êîæíîãî áîêó), ÿê³ ïîïåðåäíüî òðèìàëè ïðîòÿãîì 
øåñòè õâèëèí ó âîä³ ç ïîñò³éíîþ òåìïåðàòóðîþ 100°Ñ. 
Çàãàëüíà ïëîùà îï³êó ó ùóð³â çàçíà÷åíî¿ ìàñè ñêëàäà-
ëà 21-23% ïðè åêñïîçèö³¿ 10 ñåê., ùî º äîñòàòí³ì äëÿ 
ôîðìóâàííÿ îï³êó ²² ñòóïåíÿ – äåðìàëüíîãî ïîâåðõíå-
âîãî îï³êó (êîëèøí³é ²²²-À ñòóï³íü) òà ðîçâèòêó øîêîâîãî 
ñòàíó ñåðåäíüîãî ñòóïåíÿ âàæêîñò³.

Äîñë³äæóâàí³ ðîç÷èíè ââîäèëè âíóòð³øíüîâåííî 
ïðîòÿãîì 5-6 õâ. ó äîç³ 10 ìë/êã ìàñè ò³ëà. ²íôóç³þ ïðî-
âîäèëè ó íèæíþ ïîðîæíèñòó âåíó, äëÿ ÷îãî âèêîíóâàëè 
¿¿ êàòåòåðèçàö³þ â àñåïòè÷íèõ óìîâàõ ÷åðåç ñòåãíîâó 
âåíó. Êàòåòåð, âñòàíîâëåíèé ó ñòåãíîâ³é âåí³, ï³äøèâà-
ëè ï³ä øê³ðó. Éîãî ïðîñâ³ò ïî âñ³é äîâæèí³ çàïîâíþâàëè 
òèòðîâàíèì ðîç÷èíîì ãåïàðèíó (0,1 ìë ãåïàðèíó íà 10 
ìë 0,9% ðîç÷èíó NaCl) ï³ñëÿ êîæíîãî ââåäåííÿ ðå÷î-
âèí. Ïåðøå ââåäåííÿ ðîç÷èí³â çä³éñíþâàëè ÷åðåç 1 ãî-
äèíó ï³ñëÿ ìîäåëþâàííÿ ïàòîëîã³÷íîãî ñòàíó, íàñòóïí³ 
³íôóç³¿ âèêîíóâàëè ùîäåííî çàãàëîì âïðîäîâæ 7 ä³á.

Ïðîâåäåí³ íàìè ïîïåðåäí³ äîñë³äæåííÿ ïîêàçàëè, 
ùî ùóðè-ñàìö³ áåç áóäü-ÿêî¿ ôàðìàêîêîðåêö³¿ íà ôîí³ 
îï³êîâî¿ òðàâìè øê³ðè ãèíóëè âñ³ íà 9-ó äîáó åêñïåðè-
ìåíòó, à íà 7-ó äîáó ëåòàëüí³ñòü ñêëàäàëà 80 %.

Ó ãðóï³ òâàðèí ç îï³êîâîþ òðàâìîþ øê³ðè, ÿêèì ââî-
äèëè 0,9 % ðîç÷èí NaCl, âèÿâëåíå ïðîãðåñóþ÷å çá³ëü-
øåííÿ ïîêàçíèêà ëåòàëüíîñò³ â³ä 5% ÷åðåç 1-ó äîáó 
äî 11% ó ïðîì³æêó â³ä 4-¿ äî 7-¿ äîáè ç íàñòóïíèì ïî-
ñòóïîâèì çìåíøåííÿì âåëè÷èíè äàíîãî ïîêàçíèêà äî 
3% ó ïðîì³æêó â³ä 22-¿ äî 30-¿ äîáè ï³ñëÿ îï³êó øê³ðè. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 1 (122)310

ÌÎÐÔÎËÎÃ²ß

Çàãàëüíèé ïîêàçíèê ëåòàëüíîñò³ â ãðóï³ ùóð³â-ñàìö³â, 
ÿêèì ï³ñëÿ îï³êó øê³ðè ââîäèëè 0,9% ðîç÷èí NaCl ñêëàâ 
43,5%. Îêðåìà ë³êóâàëüíà êóðñîâà òåðàï³ÿ ùóð³â ç îï³-
êîâîþ òðàâìîþ øê³ðè ðîç÷èíîì HAES-LX-5% ïîä³áíî 
äî òàêî¿ ëàêòîïðîòå¿íîì-Ñ ñóòòºâî ïåðåøêîäæàëà çà-
ãèáåë³ òâàðèí óïðîäîâæ óñüîãî ñïîñòåðåæåííÿ.

Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ ïðî-
âåëè â ïàêåò³ STATISTICA 5.5 (íàëåæèòü ÖÍ²Ò ÂÍÌÓ ³ìåí³ 
Ì.². Ïèðîãîâà. Ë³öåíç³éíèé ¹AXXR910A374605FA) ç 
âèêîðèñòàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè îòðè-
ìàíèõ ðåçóëüòàò³â. Îö³íþâàëè ïðàâèëüí³ñòü ðîçïîä³ëó 
îçíàê çà êîæíèì ç îòðèìàíèõ âàð³àö³éíèõ ðÿä³â, ñå-
ðåäí³ çíà÷åííÿ çà êîæíîþ îçíàêîþ, ùî âèâ÷àëèñÿ, òà 
ñòàíäàðòí³ â³äõèëåííÿ. Äîñòîâ³ðí³ñòü ð³çíèö³ çíà÷åíü 
ì³æ íåçàëåæíèìè ê³ëüê³ñíèìè âåëè÷èíàìè âèçíà÷àëè 
çà äîïîìîãîþ U-êðèòåð³ÿ Ìàíà-Ó³òí³.

Çàá³ð ìàòåð³àëó ïðîâîäèâñÿ ï³ä íàðêîçîì. Ó òâàðèí 
ï³ñëÿ äåêàï³òàö³¿ ðîáèëè ðîçòèí ÷åðåâíî¿ ïîðîæíèíè ³ 
âèð³çàëè çà äîïîìîãîþ ëåçà íåâåëèê³ øìàòî÷êè ìîçêî-
âî¿ ðå÷îâèíè íèðêè. Ìàòåð³àë äëÿ ìîðôîëîã³÷íèõ äîñë³-
äæåíü îáðîáëÿëè çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ.

Óëüòðàòîíê³ çð³çè ãîòóâàëè íà óëüòðàì³êðîòîì³ LKB, 
âèâ÷àëè òà ôîòîãðàôóâàëè íà åëåêòðîííîìó ì³êðîñêîï³ 
ÏÅÌ-125Ê. Íàï³âòîíê³ çð³çè çàáàðâëþâàëè òîëó¿äèíî-
âèì ñèí³ì òà ìåòèëåíîâèì ñèí³ì – àçóð II Ã³ñòîëîã³÷í³ 
çð³çè çàáàðâëþâàëè ãåìàòîêñèë³í-ï³êðîôóêñèíîì òà 
ãåìàòîêñèë³í-åîçèíîì. Ìîðôîìåòðè÷íå äîñë³äæåííÿ 
ã³ñòîëîã³÷íèõ ïðåïàðàò³â áóëî ïðîâåäåíå ³ç âèêîðèñ-
òàííÿì ì³êðîñêîïó Olympus BX 51. Îòðèìàí³ ðåçóëüòà-
òè ñòàòèñòè÷íî îáðîáëÿëè ç âèêîðèñòàííÿì t-êðèòåð³þ 
Ñòüþäåíòà. 

Åëåêòðîííîì³êðîñêîï³÷íå äîñë³äæåííÿ âèêîíàíî íà 
áàç³ â³ää³ëó åëåêòðîííî¿ ì³êðîñêîï³¿ (íàóêîâèé êåð³âíèê 
– ïðîôåñîð Ë.Î. Ñòå÷åíêî) ²íñòèòóòó ïðîáëåì ïàòîëî-
ã³¿ Íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Î.Î. 
Áîãîìîëüöÿ. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Äëÿ 
ìîçêîâî¿ ðå÷îâèíè íèðîê ùóð³â ç îï³êîì øê³ðè, ÿêèì 
óïðîäîâæ ïåðøî¿ òà ïåðøèõ òðüîõ ä³á ââîäèëè ðîç÷èí 
HAES-LX-5%, ÷åðåç îäíó ³ ÷åðåç òðè äîáè â³ä ïî÷àòêó 
åêñïåðèìåíòó õàðàêòåðíèìè º äåñòðóêö³ÿ ì³êðîâîðñè-
íîê ù³òî÷êîâî¿ îáëÿì³âêè òà ðóéíàö³ÿ àï³êàëüíî¿ ä³ëÿíêè 
öèòîïëàçìè åïòåë³îöèò³â ïðîêñèìàëüíèõ çâèâèñòèõ êà-
íàëüö³â íåôðîíà (ðèñ. 1).

Ö³ çì³íè â³äáóâàþòüñÿ íà òë³ äåñòðóêö³¿ ì³òîõîíäð³é, 
ïîÿâè ë³çîñîì ³ àâòîôàãîñîì (ì³òîôàãîñîì). Íàé÷àñ-
ò³øå ïàòîëîã³ÿ ì³òîõîíäð³é âèðàæàºòüñÿ â îñåðåäêî-
âîìó ïðîñâ³òëåíí³ ìàòðèêñó, ÷àñòêîâîìó àáî ïîâíîìó 
çíèêíåíí³ êðèñò, íàáóõàíí³, ïîðóøåíí³ ö³ë³ñíîñò³ âíó-
òð³øíüî¿ ìåìáðàíè. Ó äåÿêèõ ì³òîõîíäð³é âíóòð³øíÿ 
ìåìáðàíà íå âèÿâëÿºòüñÿ ³ îðãàíåëà ïåðåòâîðþºòüñÿ 
íà âàêóîëü, àëå çà âåëè÷èíîþ òàê³ âàêóîë³ á³ëüøå ïåð-
âèííèõ âàêóîëåé (ùî çóñòð³÷àþòüñÿ â öèòîïëàçì³ åï³-
òåë³îöèò³â ó íîðì³), à çàëèøêè êðèñò àáî âíóòð³øíüî¿ 
ìåìáðàíè äàþòü ìîæëèâ³ñòü óòî÷íèòè ¿õ ïîõîäæåííÿ ç 
ì³òîõîíäð³é.

Îö³íþþ÷è ñòàí ì³òîõîíäð³é âàæëèâî âèä³ëèòè ìîð-
ôîëîã³÷í³ îçíàêè íåçâîðîòíîñò³ ¿õ çì³í. Ïåðø çà âñå äî 
íèõ ìîæíà â³äíåñòè ðóéíóâàííÿ îáìåæóþ÷èõ ì³òîõîí-
äð³þ ìåìáðàíè, ùî ïðèçâîäèòü äî ðîçïàäó îðãàíåëè. 
Ïðîÿâîì íåçâîðîòíèõ çì³í óøêîäæåíî¿ ì³òîõîíäð³¿ º 
òàêîæ çëèòòÿ ¿¿ ç ë³çîñîìîþ, ùî ïðèçâîäèòü äî ãîìî-
ãåí³çàö³¿ êðèñò ³ óòâîðåííÿ àâòîôàãîñîìè (ì³òîôàãîñî-
ìè), ÿêà ìàº âèãëÿä âàêóîë³ ù³ëüíî çàïîâíåíî¿ äîâîë³ 
ãîìîãåííèì ìàòåð³àëîì, ùî ñêëàäàºòüñÿ ç îñì³îô³ëü-
íèõ ³ îñì³îôîáíèõ ä³ëÿíîê (ðèñ. 1). Â äåÿêèõ ì³òîôà-
ãîñîìàõ âèÿâëÿþòüñÿ çàëèøêè ìåìáðàííèõ òà/àáî 
ãëîáóëÿðíèõ âêëþ÷åíü âèñîêî¿ åëåêòðîííî¿ ù³ëüíîñò³, 
âèðàçíî âèäèìèõ íà òë³ åëåêòðîííîïðîçîðîãî ìàòðèê-
ñó, îòî÷åíîãî çáåðåæåíîþ çîâí³øíüîþ ìåìáðàíîþ 
îðãàíåëè.

Îïèñàíå ÿâèùå ïîâí³ñòþ â³äïîâ³äàº êàðòèí³ ñåëåê-
òèâíî¿ ôîðìè àâòîôàã³¿ ì³òîõîíäð³é àáî ì³òîôàã³¿ [10], 

Ðèñ. 1. Äåñòðóêö³ÿ ì³êðîâîðñèíîê ù³òî÷êîâî¿ îáëÿì³âêè 
òà ðóéíàö³ÿ àï³êàëüíî¿ ä³ëÿíêè öèòîïëàçìè åï³òåë³îöèòà 

ïðîêñèìàëüíîãî çâèâèñòîãî êàíàëüöÿ íåôðîíà ó ìîç-
êîâ³é ðå÷îâèí³ íèðêè ùóðà ç îï³êîâîþ òðàâìîþ øê³ðè, 
ÿêîìó 1 ðàç â³ä ïî÷àòêó åêñïåðèìåíòó ââîäèëè ðîç÷èí 

HAES-LX-5, ÷åðåç 1 äîáó â³ä ïî÷àòêó åêñïåðèìåíòó. 
Ñòð³ëî÷êàìè ïîçíà÷åí³ àâòîôàãîñîìè (ì³òîôàãîñîìè 
ù³ëüíî çàïîâíåí³ âì³ñòîì âèñîêî¿ åëåêòðîííî¿ ù³ëü-
íîñò³). 1 – çðóéíîâàí³ ì³êðîâîðñèíêè; 2 – çðóéíîâàíà 
àï³êàëüíà ä³ëÿíêà öèòîïëàçìè åï³òåë³îöèòà; 3 – ì³òî-

õîíäð³ÿ; 4 – áàçàëüíà ìåìáðàíà. Çá. 18000.

Ðèñ. 2. Ïåðèòóáóëÿðíèé êðîâîíîñíèé êàï³ëÿð ³ çá³ðí³ 
íèðêîâ³ êàíàëüö³ ó ìîçêîâ³é ðå÷îâèí³ íèðêè ùóðà ç îï³-
êîâîþ òðàâìîþ øê³ðè, ÿêîìó óïðîäîâæ 3 ä³á ââîäèëè 
ðîç÷èí HAES-LX-5%, ÷åðåç 3 äîáè â³ä ïî÷àòêó åêñïå-
ðèìåíòó. Îäèíàðíèìè ñòð³ëî÷êàìè ïîçíà÷åí³ ì³òî-

ôàãîñîìè ç ÷àñòêîâî ë³çîâàíèì âì³ñòîì; ïîäâ³éíèìè 
ñòð³ëî÷êàìè ïîçíà÷åí³ àâòîôàã³éí³ âàêóîë³. 1 – ïðîñâ³ò 
êàï³ëÿðà; 2 – ÿäðî åíäîòåë³îöèòà; 3 – ã³ãàíòñüêà ì³òî-
õîíäð³ÿ â öèòîïëàçì³ åï³òåë³îöèòà çá³ðíîãî êàíàëüöÿ. 

Çá. 5000.
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ê³íöåâèì åòàïîì ÿêî¿ º ïîâíå (àáî ÷àñòêîâå) ïåðåòðàâ-
ëåííÿ âì³ñòó ôàãîñîìè òà âèâ³ëüíåííÿ éîãî ç öèòîïëàç-
ìè íàçîâí³. 

Ñë³ä çàçíà÷èòè, ùî äîâîë³ ÷àñòî ì³òîôàã³ÿ íå ñó-
ïðîâîäæóºòüñÿ äåñòðóêö³ºþ ì³êðîâîðñèíîê ù³òî÷êîâî¿ 
îáëÿì³âêè òà ðóéíàö³ºþ àï³êàëüíî¿ ä³ëÿíêè öèòîïëàçìè 
åï³òåë³îöèòà ( ì³òîôàã³ÿ ìàº àäàïòèâíèé õàðàêòåð). Àëå 
³íîä³ ì³òîôàã³ÿ ñóïðîâîäæóºòüñÿ äåñòðóêö³ºþ ì³êðî-
âîðñèíîê ù³òî÷êîâî¿ îáëÿì³âêè òà ðóéíàö³ºþ àï³êàëüíî¿ 
ä³ëÿíêè öèòîïëàçìè åï³òåë³îöèòà (çðèâ àäàïòàö³¿). Çà-
çâè÷àé ì³òîôàã³ÿ ðåºñòðóºòüñÿ íà òë³ ïîì³ðíîãî çá³ëü-
øåííÿ ê³ëüêîñò³ òà ðîçì³ð³â ì³òîõîíäð³é (êîìïåíñàòîð-
íà ðåàêö³ÿ). Íå âèêëþ÷åíî, ùî ñàìå ïîì³ðíà ì³òîôàã³ÿ 
äîçâîëÿº ïîâí³ñòþ àáî ÷àñòêîâî (íåóøêîäæåíîþ çàëè-
øàºòüñÿ áàçàëüíà ä³ëÿíêà öèòîïëàçìè) çáåð³ãàòè åï³-
òåë³îöèò ³ ïðèëåãëó äî íüîãî ä³ëÿíêó áàçàëüíî¿ ìåìáðà-
íè. Áàçàëüíà ìåìáðàíà âèãëÿäàº äîâîë³ ãîìîãåííîþ ³ 
ñêëàäàºòüñÿ ç äð³áíîãëîáóëÿðíîãî ìàòåð³àëó ñåðåä-
íüî¿ åëåêòðîííî¿ ù³ëüíîñò³. 

Âæå ÷åðåç 3 äîáè ï³ñëÿ îï³êó øê³ðè â öèòîïëàçì³ 
åï³òåë³îöèò³â íèðêîâèõ êàíàëüö³â âèÿâëÿþòüñÿ ì³òîõîí-
äð³¿ (ðèñ. 2) ð³çíî¿ ôîðìè ³ ðîçì³ð³â (ã³ãàíòñüê³ ì³òîõîí-
äð³¿, ì³òîõîíäð³¿ ç ïåðåòÿæêàìè òà ç áðóíüêàìè ð³çíî¿ 
ôîðìè). Öå ÿâèùå â³äïîâ³äàº óñòàëåí³é òî÷ö³ çîðó [9] 
ïðî íîâîóòâîðåííÿ ì³òîõîíäð³é øëÿõîì áðóíüêóâàííÿ. 
Ïðîöåñ ã³ïåðòðîô³¿ òà ã³ïåðïëàç³¿ ì³òîõîíäð³é â³äáóâà-
ºòüñÿ íà òë³ ñåëåêòèâíî¿ àâòîôàã³¿ ÷àñòèíè ç íèõ. Àâ-
òîôàãîñîìè íà ê³íöåâîìó åòàï³ ñâîãî ðîçâèòêó ìàþòü 
âèãëÿä àâòîôàã³éíèõ âàêóîëåé, çàïîâíåíèõ åëåêòðî-
ííîïðîçîðèì âì³ñòîì. Ôîðìà ³ ðîçì³ðè öèõ âàêóîëåé 
ïðèáëèçíî â³äïîâ³äàþòü ôîðì³ ³ ðîçì³ðàì ì³òîõîíäð³é, 
òîìó º ï³äñòàâè ââàæàòè, ùî óðàæåíèìè (òà ë³çîâàíèìè 
âíàñë³äîê àâòîôàã³¿) ìîæóòü áóòè íå ò³ëüêè «ñòàð³», àëå 
é «ìîëîä³» ì³òîõîíäð³¿ íà ñòàä³¿ «áðóíüêóâàííÿ». 

Ñò³íêà ïåðèòóáóëÿðíèõ êðîâîíîñíèõ êàï³ëÿð³â ó öåé 
÷àñîâèé ïðîì³æîê ñïîñòåðåæåííÿ çáåð³ãàº ñâîþ òè-
ïîâó áóäîâó. Ó ïðîñâ³ò³ êðîâîíîñíèõ ì³êðîñóäèí ³íîä³ 

âèçíà÷àºòüñÿ êë³òèííèé äåòðèò (íàé÷àñò³øå çàëèøêè 
ë³çîâàíèõ åðèòðîöèò³â).

Ïðîöåñè ì³òîôàã³¿, äåñòðóêö³¿ îêðåìèõ ãðóï ì³òî-
õîíäð³é, à òàêîæ ã³ïåðòðîô³¿ ì³òîõîíäð³é òà ¿õ íîâîóò-
âîðåííÿ (áðóíüêóâàííÿ âåëèêèõ ì³òîõîíäð³é òà ïîÿâà 
äð³áíèõ ì³òîõîíäð³é) º òèïîâèìè äëÿ êë³òèí ìîçêîâî¿ 
ðå÷îâèíè îïå÷åíèõ ùóð³â ÷åðåç 7 ä³á ùîäîáîâî¿ ³í’ºêö³¿ 
ðîç÷èíó HAES-LX-5%. Ñâ³ä÷åííÿì åôåêòèâíîñò³ éîãî 
çàñòîñóâàííÿ º òå, ùî îçíà÷åí³ ïðîöåñè º ïîì³ðíèìè 
òà íå ñóïðóâîäæóþòüñÿ àïîïòîçíîþ ÷è íåêðîòè÷íîþ 
ðóéíàö³ºþ êë³òèí. Çà öèõ óìîâ, çîêðåìà, ì³êðîâîðñèí-
êè ù³òî÷êîâî¿ îáëÿì³âêè åï³òåë³îöèò³â ïðîêñèìàëüíèõ 
çâèâèñòèõ êàíàëüö³â íåôðîí³â çàëèøàþòüñÿ çáåðåæå-
íèìè ³ ñòðóêòóðíî íåóøêîäæåíèìè.

ª âèçíà÷åíèé ãðàä³ºíò ðóõó (òðàíñïîðòó) àâòîôà-
ã³éíèõ âàêóîëåé ó íàïðÿìêó äî àï³êàëüíî¿ ä³ëÿíêè öè-
òîïëàçìè åï³òåë³îöèò³â òà ïîä³áíèé ãðàä³ºíò óðàæåí-
íÿ ì³òîõîíäð³é ³ ôîðìóâàííÿ ì³òîôàãîñîì. Ñàìå öèì 
ìîæíà ïîÿñíèòè ðåçèñòåíòí³ñòü áàçàëüíèõ ä³ëÿíîê öè-
òîïëàçìè (à â³äòàê ³ áàçàëüíî¿ ìåìáðàíè) òà ñõèëüí³ñòü 
àï³êàëüíèõ ä³ëÿíîê öèòîïëàçìè (³ ïîâ’ÿçàíèõ ç íèìè ì³-
êðîâîðñèíîê ù³òî÷êîâî¿ îáëÿì³âêè) äî ðóéíàö³¿. Íàâ³òü 
çà óìîâ ñòðóêòóðíî¿ çáåðåæåíîñò³ ì³êðîâîðñèíîê ù³-
òî÷êîâî¿ îáëÿì³âêè º òåíäåíö³ÿ äî íàêîïè÷åííÿ íà àï³-
êàëüíîìó ïîëþñ³ öèòîïëàçìè åï³òåë³îöèò³â ì³òîõîíäð³é 
ç ïðîñâ³òëåíèì ìàòðèêñîì ³ ç çðóéíîâàíèìè êðèñòàìè, 
ì³òîôàãîñîì, àâòîôàã³éíèõ âàêóîëåé ³ ä³ëÿíîê àâòîôà-
ã³éíîãî ë³çèñó (ðèñ. 3). Ïîä³áíå ÿâèùå í³êîëè íå áóëî 
çàðåºñòðîâàíå íàìè ó íîðì³.

Â äåÿêèõ êë³òèíàõ ìîçêîâî¿ ðå÷îâèíè íèðîê ùóð³â 
ç îï³êîâîþ òðàâìîþ øê³ðè, ÿêèì óïðîäîâæ 7 ä³á â³ä 
ïî÷àòêó åêñïåðèìåíòó ââîäèëè ðîç÷èí HAES-LX-5%, 
÷åðåç 14 ä³á â³ä ïî÷àòêó åêñïåðèìåíòó â³äì³÷åíà ìàñî-
âàíà àâòîôàã³éíà âàêóîë³çàö³ÿ öèòîïëàçìè. Íàâ³òü êîëè 
òàêà ìàñîâàíà àâòîôàã³éíà âàêóîë³çàö³ÿ ìàº îñåðåä-
êîâèé (ä³ëÿíêîâèé) õàðàêòåð, âîíà ïðèçâîäèòü äî ïî-
ðóøåííÿ ì³æêë³òèííî¿ êîîïåðàö³¿. Íàñë³äêîì öüîãî º, 

Ðèñ. 3. Íàêîïè÷åííÿ ì³òîõîíäð³é ç îçíàêàìè äåñòðóêö³¿, 
ì³òîôàãîñîì, àâòîôàã³éíèõ âàêóîëåé ³ ä³ëÿíîê àâòîôà-
ã³éíîãî ë³çèñó íà àï³êàëüíîìó ïîëþñ³ åï³òåë³îöèòà ïðî-
êñèìàëüíîãî çâèâèñòîãî êàíàëüöÿ íåôðîíà ó ìîçêîâ³é 
ðå÷îâèí³ íèðêè ùóðà ç îï³êîâîþ òðàâìîþ øê³ðè, ÿêîìó 
óïðîäîâæ 7 ä³á â³ä ïî÷àòêó åêñïåðèìåíòó ââîäèëè ðîç-
÷èí HAES-LX-5%, ÷åðåç 7 ä³á â³ä ïî÷àòêó åêñïåðèìåíòó. 

Ñòð³ëî÷êàìè ïîêàçàí³ àâòîôàã³éí³ âàêóîë³. 1 – ñòðóê-
òóðíî çáåðåæåí³ ì³êðîâîðñèíêè ù³òî÷êîâî¿ îáëÿì³âêè; 

2 – ì³òîõîíäð³ÿ ç ïðîñâ³òëåíèì ìàòðèêñîì ³ ç çðóéíîâà-
íèìè êðèñòàìè; 3 – ä³ëÿíêà àâòîôàã³éíîãî ë³çèñó. 

Çá. 24000. 

Ðèñ. 4. Åï³òåë³îöèò ç îçíàêàìè íàäëèøêîâî¿ ä³ëÿíêîâî¿ 
àâòîôàã³éíî¿ âàêóîë³çàö³¿ ó ïðîñâ³ò³ ïðîêñèìàëüíîãî 

çâèâèñòîãî êàíàëüöÿ íåôðîíà ó ìîçêîâ³é ðå÷îâèí³ 
íèðêè ùóðà ç îï³êîâîþ òðàâìîþ øê³ðè, ÿêîìó óïðîäîâæ 
7 ä³á ââîäèëè ðîç÷èí HAES-LX-5%, ÷åðåç 14 ä³á â³ä ïî-
÷àòêó åêñïåðèìåíòó. Îäèíàðíèìè ñòð³ëî÷êàìè ïîçíà-

÷åí³ ì³òîôàãîñîìè; ïîäâ³éíèìè ñòð³ëî÷êàìè ïîçíà÷åí³ 
àâòîôàã³éí³ âàêóîë³. 1 – ÿäðî åï³òåë³îöèòà; 2 – ä³ëÿíêà 
çëèòòÿ âàêóîëåé ç ì³òîôàãîñîìàìè ç ôîðìóâàííÿì ëî-
êóñó ïàðö³àëüíîãî íåêðîçó; 3 – ì³êðîâîðñèíêè ù³òî÷êî-

âî¿ îáëÿì³âêè. Çá. 8000. 
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çîêðåìà, âèäàëåííÿ (çëóùåííÿ) åï³òåë³îöèò³â ó ïðîñâ³ò³ 
êàíàëüö³â. Â ïîä³áíèõ êë³òèíàõ âèÿâëåí³ îçíàêè íàä-
ëèøêîâîñò³ ì³òîôàã³¿ (ì³êðîàâòîôàã³ÿ ïåðåòâîðþºòüñÿ 
íà ìàêðîàâòîôàã³þ): àâòîôàã³éí³ âàêóîë³ çëèâàþòüñÿ 
îäíà ç îäíîþ (à òàêîæ ç îêðåìèìè ì³òîôàãîñîìàìè) ³ 
óòâîðþþòü îáìåæåí³ ìåìáðàíîþ ä³ëÿíêè ë³çèñó. 

Âèâåäåííÿ âì³ñòó ïîîäèíîêèõ âàêóîëåé çä³éñíþ-
ºòüñÿ çàâäÿêè çëèòòþ ìåìáðàíè àâòîôàã³éíî¿ âàêóîë³ 
ç ïëàçìàòè÷íîþ ìåìáðàíîþ êë³òèíè ³, ó òàêîìó ðàç³, 
ðîçìåæóâàëüíà (³ç çîâí³øí³ì ñåðåäîâèùåì) ôóíêö³ÿ 
ïëàçìîëåìè çáåð³ãàºòüñÿ. Àëå ó âèïàäêó ìàñîâàíî¿ 
àâòîôàã³íî¿ âàêóîë³çàö³¿, çëèòòÿ âàêóîëåé òà ì³òîôàãî-
ë³çîñîì (íà ð³çíèõ åòàïàõ äîçð³âàííÿ) ïðèçâîäèòü äî 
«âàêóîëüíîãî âèáóõó», êîëè ìåìáðàíà ôðàãìåíòóºòüñÿ 
íà «óëàìêè» ³ ¿¿ ðîçìåæóâàëüíà ôóíêö³ÿ í³âåëþºòüñÿ. 
Ä³ëÿíêè àâòîôàã³éíîãî ë³çèñó ïðîðèâàþòüñÿ ÷åðåç öè-
òîëåìó íàçîâí³, ³í³ö³þþ÷è òàêèì ÷èíîì ðîçâèòîê íåêðî-
òè÷íî¿ ðóéíàö³¿ êë³òèíè (ðèñ. 4) 

Íàäëèøêîâ³ñòü ì³òîôàã³¿ â öèòîïëàçì³ åï³òåë³îöè-
ò³â íèðêîâèõ êàíàëüö³â ó çàçíà÷åíèé ÷àñîâèé ïðîì³æîê 
ïðîÿâëÿºòüñÿ íå ò³ëüêè íà ð³âí³ îäí³º¿ êë³òèíè (íàñë³ä-
êîì ÷îãî º ìàñîâàíà âàêóîë³çàö³ÿ öèòîïëàçìè), àëå é íà 
ð³âí³ ãðóï åï³òåë³îöèò³â (ñâîºð³äíà «ñóìàðíà íàäëèøêî-
â³ñòü» ó âèãëÿä³ çàãàëüíîãî çá³ëüøåííÿ ì³òîôàãîñîì â 
åï³òåë³¿ êàíàëüö³â). Öå âèðàçíî ðåºñòðóºòüñÿ íà íàï³â-
òîíêèõ çð³çàõ (ðèñ. 5) íàÿâí³ñòþ ÷èñëåííèõ ñêóï÷åíü 
ì³òîôàãîñîì â öèòîïëàçì³ åï³òåë³îöèò³â ñò³íêè íèðêî-
âèõ êàíàëüö³â ³ â öèòîïëàçì³ åï³òåë³îöèò³â, ùî º çëóùå-
íèìè ó ïðîñâ³ò êàíàëüö³â.

Ïðîöåñè ì³òîôàã³¿ à òàêîæ ã³ïåðòðîô³¿ òà íîâîóòâî-
ðåííÿ ì³òîõîíäð³é íå â³äì³÷åí³ íàìè â êë³òèíàõ ìîçêî-
âî¿ ðå÷îâèíè íèðîê ùóð³â ç îï³êîâîþ òðàâìîþ øê³ðè, 
ÿêèì óïðîäîâæ 7ä³á â³ä ïî÷àòêó åêñïåðèìåíòó ââîäèëè 
ðîç÷èí HAES-LX-5%, ÷åðåç 21 òà 30 ä³á â³ä ïî÷àòêó åêñ-
ïåðèìåíòó. Ó öåé òåðì³í ñïîñòåðåæåííÿ âèÿâëåíå ñåã-
ìåíòàðíå, íåð³âíîì³ðíå ñêîðî÷åííÿ ä³ëÿíîê ã³ïåðîñìî-
âàíî¿ öèòîïëàçìè, ¿õ êëàçìàòîç, ñóáòîòàëüíå (à ³íêîëè 
– òîòàëüíå) â³äøàðóâàííÿ äåôîðìîâàíèõ ³ ôðàãìåíòî-
âàíèõ ã³ïåðîñìîâàíèõ êë³òèí â³ä áàçàëüíî¿ ìåìáðàíè 

Ðèñ. 5 ×èñëåíí³ ñêóï÷åííÿ ì³òîôàãîñîì â öèòîïëàçì³ 
åï³òåë³îöèò³â ñò³íêè êàíàëüö³â (ïîçíà÷åí³ îäèíàðíèìè 

ñòð³ëî÷êàìè) òà â öèòîïëàçì³ çðóéíîâàíèõ åï³òåë³îöèò³â 
(ïîçíà÷åí³ ïîäâ³éíèìè ñòð³ëî÷êàìè)ó ïðîñâ³ò³ êàíàëüö³â 

ó ìîçêîâ³é ðå÷îâèí³ íèðêè ùóðà ç îï³êîâîþ òðàâìîþ 
øê³ðè, ÿêîìó óïðîäîâæ 7 ä³á ââîäèëè ðîç÷èí HAES-

LX-5%, ÷åðåç 14 ä³á â³ä ïî÷àòêó åêñïåðèìåíòó. Íàï³â-
òîíêèé çð³ç. Çàáàðâëåííÿ ìåòèëåíîâèì ñèí³ì òà àçóð II. 

Îê. 10, Îá. 40. 

(ðèñ. 6). Öå ÿâèùå â³äïîâ³äàº êàðòèí³ àíîéê³ñó (anoikis), 
ÿêèé Íîìåíêëàòóðíèé êîì³òåò ïî êë³òèíí³é çàãèáåë³ (The 
Nomenclature Committee on the Cell Death) ïðîïîíóº â³ä-
íîñèòè äî ð³çíîâèäó êëàñè÷íîãî àïîïòîçà [8].

Íèí³ â íàóêîâ³é ë³òåðàòóð³ [7, 8, 10] ñåðåä òèï³â êë³-
òèííî¿ ñìåðò³ ðîçð³çíÿþòü: 1) ìàêðîàâòîôàã³þ (àáî 
âëàñíå àâòîôàã³þ); 2) ì³êðîàâòîôàã³þ àáî ñåëåêòèâíó 
àâòîôàã³þ, äî ÿêî¿, çîêðåìà, â³äíîñÿòü ì³òîôàã³þ. Ïà-
ðîäîêñ ÿâèùà àâòîôàã³¿ ïîëÿãàº ó òîìó, ùî âîíà ìîæå 
áóòè íå ò³ëüêè âàð³àíòîì ðåàë³çàö³¿ òàíàòîãåííîãî ñèã-
íàëó, àëå ³, íàâïàêè, ïðîãðàìîþ âèæèâàííÿ êë³òèíè. 
Ï³ñëÿ îï³êîâî¿ òðàâìè øê³ðè çà óìîâ ³íôóç³¿ ðîç÷èíó 
HAES-LX-5% ìè ñïîñòåð³ãàëè äâà ð³çíîâèäè çàãèáå-
ë³ ì³òîõîíäð³é â êë³òèíàõ ìîçêîâî¿ ðå÷îâèíè íèðîê: 1) 
ðóéíàö³ÿ êðèñò òà îáìåæóþ÷èõ ìåìáðàí ç íàñòóïíèì 
ðîçïàäîì îðãàíåëè (ùî ìîæå áóòè îö³íåíî ÿê ñêëàäîâà 
íåêðîòè÷íèõ çì³í ó êë³òèí³); 2) ì³òîôàã³ÿ. ßêùî ïåðøèé 
ð³çíîâèä çàãèáåë³ ì³òîõîíäð³é º, áåçóìîâíî, ïàòîëî-
ã³÷íèì, òî ì³òîôàã³ÿ íîñèòü àäàïòèâíèé õàðàêòåð, ÿê 
ôàêòîð îíîâëåííÿ ì³òîõîíäð³é òà ÷èííèê ãàëüìóâàí-
íÿ ì³òîõîíäð³àëüíî¿ òðàíñäóêö³¿ àïîïòîçíîãî ñèãíàëó 
[9]. ª ïåâíà äèíàì³êà ðîçâèòêó ì³òîôàã³¿, ÿêà íàáóâàº 
ñâîãî ï³êó ÷åðåç 14 ä³á ï³ñëÿ îï³êó øê³ðè ³ ñòàº íàäëèø-
êîâîþ àáî, íàâ³òü, íàäì³ðíîþ. Îçíàêîþ íàäëèøêîâîñò³ 
ì³òîôàã³¿ º çá³ëüøåííÿ ê³ëüêîñò³ ì³òîôàãîë³çîñîì òà ¿õ 
³íòåíñèâíå ïåðåòâîðåííÿ íà àâòîôàã³éí³ âàêóîë³, ÿêå 
çàê³í÷óºòüñÿ ìàñîâàíîþ àâòîôàã³éíîþ âàêóîë³çàö³ºþ 
öèòîïëàçìè äåÿêèõ åï³òåë³îöèò³â. Ðåçóëüòàòîì òàêî¿ 
âàêóîë³çàö³¿ (âì³ñò âàêóîë³ âèäàëÿºòüñÿ ç öèòîïëàç-
ìè íàçîâí³) ñòàº ïîÿâà ÷èñëåííèõ äåôåêò³â öèòîëåìè 
(íàñë³äîê «âàêóîëüíîãî âèáóõó»), ðóéíàö³ÿ êë³òèíè çà 
òèïîì íåêðîçó ³ çëóùåííÿ ¿¿ ó ïðîñâ³ò êàíàëüöÿ. 

Ðèñ. 6. Íåð³âíîì³ðíå ñêîðî÷åííÿ ä³ëÿíîê ã³ïåðîñìî-
âàíî¿ öèòîïëàçìè, ¿õ êëàçìàòîç, ñóáòîòàëüíå â³äøàðó-
âàííÿ äåôîðìîâàíèõ ³ ôðàãìåíòîâàíèõ åï³òåë³îöèò³â 
â³ä áàçàëüíî¿ ìåìáðàíè òîíêîãî êàíàëüöÿ íåôðîíà ó 

ìîçêîâ³é ðå÷îâèí³ íèðêè ùóðà ç îï³êîâîþ òðàâìîþ øê³-
ðè, ÿêîìó óïðîäîâæ 7 ä³á ââîäèëè ðîç÷èí HAES-LX-5%, 

÷åðåç 21 äîáó â³ä ïî÷àòêó åêñïåðèìåíòó. Ñòð³ëî÷êîþ 
ïîçíà÷åíà áàçàëüíà ìåìáðàíà êàíàëüöÿ. 1 – ïàðàâà-

çàëüíèé íàáðÿê; 2 – ïðîñâ³ò êàíàëüöÿ; 3 – ïàðàâàçàëü-
íèé êë³òèííèé äåòðèò; 4 – öèòîïëàçìà åï³òåë³îöèòà. 

Çá. 10000. 
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ÌÎÐÔÎËÎÃ²ß

Âèñíîâêè. Ïðè åêñïåðèìåíòàëüíîìó îï³êó øê³ðè 
²²-²²² ñòóïåíÿ ïëîùåþ 21-23% ïîâåðõí³ ò³ëà ó ùóð³â 
ìîðôîëîã³÷íèì åêâ³âàëåíòîì ïîçèòèâíî¿ ä³¿ âíóòð³ø-
íüîâåííî¿ ³íôóç³¿ ðîç÷èíó HAES-LX-5% º éîãî âèðàç-
íèé öèòîïðîòåêòîðíèé åôåêò íà ñòðóêòóðó ìîçêîâî¿ 
ðå÷îâèíè íèðîê. Çàçíà÷åíèé öèòîïðîòåêòîðíèé åôåêò 
îáóìîâëåíèé ³íäóêö³ºþ ã³ïåðòðîô³¿ òà ã³ïåðïëàç³¿ ì³òî-
õîíäð³é, à òàêîæ ñòèìóëÿö³ºþ ì³òîôàã³¿, ÿêà çàáåçïå÷óº 
âèäàëåííÿ óøêîäæåíèõ ì³òîõîíäð³é òà ãàëüìóº ðîçâè-
òîê àïîïòîçà êë³òèí. 

Óïðîäîâæ 30 ä³á ðîçâèòêó ñòðóêòóðíèõ çì³í ìîçêîâî¿ 
ðå÷îâèíè íèðîê îïå÷åíèõ ùóð³â, ÿêèì ââîäèëè ðîç÷èí 
HAES-LX-5%, ì³òîôàã³ÿ â öèòîïëàçì³ åï³òåë³îöèò³â íèð-
êîâèõ êàíàëüö³â õàðàêòåðèçóºòüñÿ ïîâíîþ ÷àñîâîþ äè-
íàì³êîþ. Ì³òîôàã³¿ íàáóâàº ñâîãî ï³êó ÷åðåç 14 ä³á ï³ñëÿ 
îï³êó øê³ðè ³ ñòàº íàäëèøêîâîþ àáî, íàâ³òü, íàäì³ðíîþ. 
Îçíàêîþ íàäëèøêîâîñò³ ì³òîôàã³¿ º çá³ëüøåííÿ ê³ëüêîñò³ 
ì³òîôàãîë³çîñîì òà ¿õ ³íòåíñèâíå ïåðåòâîðåííÿ íà àâòî-
ôàã³éí³ âàêóîë³, ÿêå çàê³í÷óºòüñÿ ìàñîâàíîþ àâòîôàã³é-
íîþ âàêóîë³çàö³ºþ öèòîïëàçìè äåÿêèõ åï³òåë³îöèò³â. Ðå-
çóëüòàòîì òàêî¿ âàêóîë³çàö³¿ (âì³ñò âàêóîë³ âèäàëÿºòüñÿ 
ç öèòîïëàçìè íàçîâí³)) ñòàº ïîÿâà ÷èñëåííèõ äåôåêò³â 
öèòîëåìè (íàñë³äîê «âàêóîëüíîãî âèáóõó»), ðóéíàö³ÿ êë³-
òèíè çà òèïîì íåêðîçó ³ çëóùåííÿ ¿¿ ó ïðîñâ³ò êàíàëüöÿ. 

Ó â³ääàëåí³ òåðì³íè ï³ñëÿ îñòàííüîãî ââåäåííÿ 
HAES-LX-5% (÷åðåç 21 òà 30 ä³á ï³ñëÿ îï³êó, òîáòî ÷åðåç 

14 òà 23 äîáè ï³ñëÿ îñòàííüî¿ ³íôóç³¿) íàìè íå â³äì³÷å-
íà ì³òîôàã³ÿ â êë³òèíàõ ìîçêîâî¿ ðå÷îâèíè íèðîê îïå-
÷åíèõ ùóð³â. Íàòîì³ñòü ñïîñòåð³ãàºòüñÿ â³äøàðóâàííÿ 
äåôîðìîâàíèõ ã³ïåðîñìîâàíèõ êë³òèí â³ä áàçàëüíî¿ 
ìåìáðàíè, ùî ìîðôîëîã³÷íî â³äïîâ³äàº ð³çíîâèäó êëà-
ñè÷íîãî àïîïòîçó, à ñàìå – àíîéê³ñó.

Ñï³âñòàâëåííÿ òåðì³í³â ðîçâèòêó ì³òîôàã³¿, à òàêîæ 
³íäóêö³¿ ã³ïåðòðîô³¿ òà ã³ïåðïëàç³¿ ì³òîõîíäð³é â êë³òè-
íàõ ìîçêîâî¿ ðå÷îâèíè îïå÷åíèõ ùóð³â, ÿê³ îäåðæóâàëè 
HAES-LX-5%, ç òåðì³íàìè ðîçâèòêó àíîéê³ñó äîçâîëÿº 
ïðèïóñòèòè, ùî ó ïåâíèé ÷àñîâèé ïðîì³æîê (÷åðåç 21 
òà 30 ä³á ï³ñëÿ îï³êó) â³äáóâàºòüñÿ ðîçáëîêóâàííÿ ì³-
òîõîíäð³àëüíî¿ òðàíñäóêö³¿ àïîïòîçíîãî ñèãíàëó. Ö³ 
äàí³ º íå ò³ëüêè ìîðôîëîã³÷íèì ïîêàçíèêîì öèòîïðî-
òåêòîðíî¿ ä³¿ HAES-LX-5%, àëå é ñâ³ä÷åííÿì ³ñíóâàííÿ 
÷àñîâîãî ïðîì³æêó îïòèìàëüíî¿ öèòîïðîòåêòîðíî¿ ä³¿ 
ïðåïàðàòà ïðè éîãî íåòðèâàëîìó (ùîäîáîâà ³í’ºêö³ÿ 
âïðîäîâæ ïåðøèõ 7 ä³á) çàñòîñóâàíí³. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿãàþòü 
ó òîìó, ùî îäåðæàí³ ðåçóëüòàòè º ñâîºð³äíèì êîíòð-
îëåì ³ íåîáõ³äí³ äëÿ ³íòåðïðåòàö³¿ ó ñï³âñòàâëåíí³ ç 
äàíèìè, ÿê³ ìàþòü áóòè îòðèìàí³ ïðè äîñë³äæåíí³ çì³í 
ñòðóêòóðíèõ êîìïîíåíò³â ìîçêîâî¿ ðå÷îâèíè íèðêè çà 
óìîâ çàñòîñóâàííÿ ³íôóç³¿ ³íøèõ êîìá³íîâàíèõ ã³ïåðîñ-
ìîëÿðíèõ ðîç÷èí³â.
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Îäåðæàí³ ðåçóëüòàòè º ñâîºð³äíèì êîíòðîëåì ³ íåîáõ³äí³ äëÿ ³íòåðïðåòàö³¿ ó ñï³âñòàâëåíí³ ç äàíèìè, ÿê³ ìàþòü 
áóòè îòðèìàí³ ïðè äîñë³äæåíí³ çì³í ñòðóêòóðíèõ êîìïîíåíò³â ìîçêîâî¿ ðå÷îâèíè íèðêè çà óìîâ çàñòîñóâàííÿ ³íôó-
ç³¿ ³íøèõ êîìá³íîâàíèõ ã³ïåðîñìîëÿðíèõ ðîç÷èí³â.

Êëþ÷îâ³ ñëîâà: îï³ê, ìîçêîâà ðå÷îâèíà íèðêè, ñâ³òëîâà òà åëåêòðîííà ì³êðîñêîï³ÿ.
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ÑÒÐÓÊÒÓÐÍÛÅ ÈÇÌÅÍÅÍÈß ÌÎÇÃÎÂÎÃÎ ÂÅÙÅÑÒÂÀ ÏÎ×ÊÈ ÊÐÛÑ ÏÐÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ 

ÎÆÎÃÎÂÎÉ ÒÐÀÂÌÅ ÊÎÆÈ Â ÓÑËÎÂÈßÕ ÏÐÈÌÅÍÅÍÈß ÈÍÔÓÇÈÈ HAES-LX-5%
Ìàëèêîâ À.Â.
Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ñòðóêòóðíûå èçìåíåíèÿ ìîçãîâîãî âåùåñòâà ïî÷êè ïðè ýêñïåðèìåíòàëüíîé 

îæîãîâîé òðàâìå êîæè ó êðûñ â óñëîâèÿõ ïðèìåíåíèÿ âíóòðèâåííîé èíôóçèè êîëëîèäíî-ãèïåðîñìîëÿðíîãî ðà-
ñòâîðà. Âûÿñíåíî, ÷òî HAES-LX-5% äåéñòâóåò êàê íà ñòðóêòóðó îðãàíà êàê öèòîïðîòåêòîð, ñòèìóëÿòîð ìèòîôàãèè 
è èíãèáèòîð ìèòîõîíäðèàëüíîé òðàíñäóêöèè àïîïòîçíîãî ñèãíàëà.

Ïîëó÷åííûå ðåçóëüòàòû ÿâëÿþòñÿ ñâîåîáðàçíûì êîíòðîëåì è íåîáõîäèìû äëÿ èíòåðïðåòàöèè â ñîîòíîøåíèè 
ñ äàííûìè, êîòîðûå äîëæíû áûòü ïîëó÷åíû ïðè èññëåäîâàíèè èçìåíåíèé ñòðóêòóðíûõ êîìïîíåíòîâ ìîçãîâîãî 
âåùåñòâà ïî÷êè ïðè óñëîâèè èñïîëüçîâàíèÿ èíôóçèè äðóãèõ êîìáèíèðîâàííûõ ãèïåðîñìîëÿðíûõ ðàñòâîðîâ.

Êëþ÷åâûå ñëîâà: îæîã, ìîçãîâîå âåùåñòâî ïî÷êè, ñâåòîâàÿ è ýëåêòðîííàÿ ìèêðîñêîïèÿ.

UDC 616.61-001.17-08-091:612.08
STRUCTURAL CHANGES OF RAT MEDULLA OF KIDNEY AT EXPERIMENTAL BURN TRAUMA OF SKIN UNDER 

THE CONDITION OF THE INFUSION OF HAES-LX-5%
Malikov A.V.
Abstract. It is set that application of infusion of hyperosmolar solutions at the experimental burn of skin of II-III of 

degree by an area effectively influences a 21-23% surface of body on endogenous intoxication which draws the increase 
of level of katabolizm, destruction of cellular and noncellular components of organs and is the factor of characteristic for 
burn diseases numerous displays of disfunction organs.

Actuality of this research is conditioned that to this time analysis of indexes of structural changes of cerebral matter of 
bud at ambustial illness at the terms of its treatment by infusion colloid-hyperosmolar with a glucitol was not solution of 
lactoprotein the article of the separate special research. 

For the medulla kidney of rats with the burn of skin, which during the first and the first three days entered solution of 
HAES-LX-5%, through one and in three days from the beginning of experiment characteristic is destruction of the framing 
and destruction of apical area of cytoplasm of epithelyocit proximal of windings canals of nephron.

Structural changes of medulla kidney in case of experimental burn trauma of the skin of rats under the condition of 
the intravenous infusion of colloid-hyperosmolar solution is used are presented in this study. HAES-LX-5% has a cyto-
protective influence on the organic structure. It show the sings as stimulator of mitophagus and inhibitor of mitochon-
drial transduction of apoptotic signal. These changes take place on a background destruction of mitochondrion, appear-
ance of lysosomes and autophagosomes (mitofagosomes). More frequent all pathology of mitochondrion is expressed 
in hearth of matrice, partial or complete disappearance of crista, swelling, violation of integrity of internal membrane. At 
some mitochondrion an internal membrane does not appear and an organoid transforms on vacuoles, but after a size such 
vacuoles anymore primary vacuoles (that meet in the cytoplasm of epiteliocit in a norm), but tailings of crista or internal 
membrane enable to specify their origin from mitochondrion. Estimating the state of mitochondrion it is important to select 
the morphological signs of irreversibility of their changes. Foremost to them it is possible to take destruction of limiting 
mitochondrion of membrane which results in disintegration of organoid. The display of irreversible changes of damaged 
mitochondrion is also confluence of it with a lysosome, which results in homogenization of crista formation of autophago-
some (mitophagosomes), which has the appearance of vacuole densely filled sufficiently homogeneous material.

During the experimental skin burns of 2-3 degree and with area – 21-23% of the surface of the body in rats, their 
morphological equivalent of affirmative action intravenous infusion of solution HAES-LX-5% is its clear cell protective ef-
fect on renal medulla structure. Mentioned cell protective effect is due to the induction of hypertrophy and hyperplasia 
of mitochondria, and also by stimulating mitophagus which ensures removal of damaged mitochondria and inhibits the 
development of cell apoptosis. During 30 days of development of structural changes o renal medulla structure in burned 
rats, injected with solution HAES-LX-5%, mitophagus in the cytoplasm of renal tubular epithelial cells characterized by 
complete temporal dynamics. Mitophagus acquire its peak 14 days after burn your skin becomes excessive. Mitophagu-
lary redundancy feature is the increase in the number mitophagolizosoma and their conversion to intensive autofagical 
vacuoles, which ends autofagical massive vacuolization of the cytoplasm of some epithelial cells. Vacuolization result of 
this is the appearance of numerous defects cytolemy, the destruction of cells by type of necrosis and exfoliation of the 
lumen of the tubule.

In the long term after the last drug administration (21 and 30 days after burning) we have not noted mitophagus cells 
medulla of rat kidneys bar. Instead there is detachment hypersomation deformed cells from the basement membrane, 
which corresponds morphologically variety of classic apoptosis - namely anoxia.

Comparison of terms of mitophahia and induction of hypertrophy and hyperplasia of mitochondria in the cells of the 
medulla Opechen rats treated with the drug, the terms of anoykis suggests that a specified time period (21 and 30 days) 
will be unlocked mitochondrial apoptotic signal transduction. These data are not only morphological measure cytoprotec-
tive effects of the drug, but is evidence of the existence timeframe optimal cytoprotective action in his brief use (medica-
tion every day the first 7 days). 

Also the result obtained are needed to control and interhratsis in mapped data, to the structural components of kidney 
medulla under conditions infusion of other combined hyperosmolar solutions.

Keywords: burn, medullar of kidney, light and electronic microscopy.
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