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Âñòóï. Íåçâàæàþ÷è íà äàâíþ ³ñòîð³þ âèâ÷åííÿ, 
â³äîìîñò³ ïðî ïàòîëîã³÷íó ìîðôîëîã³þ ïåðèôåðè÷íî¿ 
ëàíêè âåñòèáóëÿðíîãî àíàë³çàòîðà º ôðàãìåíòàðíè-
ìè ÿê ç çàãàëüíîïàòîëîã³÷íî¿ òî÷êè çîðó, òàê ³ â àñïåê-
ò³ ìîðôîëîã³÷íèõ îñîáëèâîñòåé âíóòð³øíüîãî âóõà, 
ïîâ’ÿçàíèõ ç ã³ñòîãåíåòè÷íîþ ñïåöèô³êîþ ïåðåòèí-
÷àñòîãî ëàá³ðèíòó. Âèâ÷åííÿ ïàòîëîã³÷íîãî ñóáñòðà-
òó ðîçâèòêó ä³àáåòè÷íî¿ âåñòèáóëîïàò³¿ ç öèõ ïîçèö³é 
äîö³ëüíî äëÿ óòî÷íåííÿ óÿâëåíü ïðî ìåõàí³çìè ôîð-
ìóâàííÿ âåñòèáóëÿðíî¿ äèñôóíêö³¿, à òàêîæ îáãðóíòó-
âàííÿ ñòðàòåã³¿ ÿê ðåàá³ë³òàö³¿ ïðè âåñòèáóëÿðíèõ ïî-
ðóøåííÿõ, òàê ³ ïðîòåêö³¿ - çàõèñòó íåéðîåï³òåë³àëüíèõ 
êë³òèí âåñòèáóëÿðíîãî àíàë³çàòîðà øëÿõîì ï³äâèùåí-
íÿ íåñïåöèô³÷íî¿ êë³òèííî¿ ðåçèñòåíòíîñò³ â óìîâàõ 
íåñïðèÿòëèâèõ äëÿ ³ñíóâàííÿ âîëîñêîâèõ êë³òèí. Ó 
ñâîþ ÷åðãó, ðîçðîáêà ö³ë³ñíî¿ êë³í³÷íî¿ êîíöåïö³¿ âåñ-
òèáóëîïðîòåêö³¿ ïîòðåáóº ÿê ïîøóêó íîâèõ, òàê ³ ïåðå-
ãëÿä àðñåíàëó âæå â³äîìèõ ôàðìàêîëîã³÷íèõ çàñîá³â 
êîíêðåòíî äëÿ ö³ëåé îòîëàðèíãîëîã³¿,âèõîäÿ÷è ³ç ñó-
÷àñíèõ óÿâëåíü ïðî ïàòîãåíåç âåñòèáóëÿðíèõ ðîçëà-
ä³â ³ ïðî ìîæëèâ³ ìåõàí³çìè âåñòèáóëîïðîòåêòèâíîãî 
âïëèâó.

Îñê³ëüêè ñòâîðåíà â Óêðà¿í³ íàö³îíàëüíà ïðîãðàìà 
ç ë³êóâàííÿ ³ ïðîô³ëàêòèêè öóêðîâîãî ä³àáåòó íå ì³ñ-
òèòü äàíèõ ç ä³àãíîñòèêè òà ïðîô³ëàêòèêè ä³àáåòè÷íèõ 
âåñòèáóëîïàò³é, ðîçãëÿä öüîãî ïèòàííÿ òà ìîäåëþ-
âàííÿ óøêîäæåííÿ âåñòèáóëÿðíîãî àïàðàòó ç ìåòîþ 
âèâ÷åííÿ ïàòîãåíåçó òà ðîçðîáêè ïðîô³ëàêòè÷íèõ çà-
õîä³â çäàºòüñÿ íàì àêòóàëüíèì òà íåîáõ³äíèì.

Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ïðîòåêòèâ-
íèõ âëàñòèâîñòåé ÿíòàðíî¿ êèñëîòè ùîäî ìîðôîëî-
ã³÷íèõ çì³í âíóòð³øíüîãî âóõà ó ï³ääîñë³äíèõ òâàðèí ç³ 
çìîäåëüîâàíèì ÖÄ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì åêñ-
ïåðèìåíòàëüíîãî äîñë³äæåííÿ áóëè 45 ñàìö³â ùóð³â 
(â³âàð³é ²íñòèòóòó ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ 
ÍÀÍ Óêðà¿íè). Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè 

ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ 
êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòî-
âóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» 
(Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñ-
ïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³î-
íàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Äëÿ åêñïåðèìåíòó â³äáèðàëèñÿ äîðîñë³ òâàðè-
íè ìàñîþ 250-350ã áåç îçíàê ñîìàòè÷íî¿ ïàòîëîã³¿, 
çàïàëåííÿ áàðàáàííèõ ïåðåòèíîê ïðè îòîñêîï³¿, ç³ 
çáåðåæåíèì ðåôëåêñîì Ðãåóåã’à, ç íîðìàëüíèìè 
ïîêàçíèêàìè îòîàêóñòè÷íî¿ åì³ñ³¿ òà ç íîðìàëüíèìè 
ðåçóëüòàòàìè äîñë³äæåííÿ âåñòèáóëÿðíî¿ ôóíêö³¿ ïðè 
îö³íö³ ¿¿ çà äîïîìîãîþ ïðîâåäåííÿ íàâàíòàæóâàëüíèõ 
ïðîá. 

Ç îãëÿäó íà àíàòîì³÷íó ñï³ëüí³ñòü ñòðóêòóð ïåðè-
ôåðè÷íèõ â³ää³ë³â âåñòèáóëÿðíîãî ³ ñëóõîâîãî àíàë³-
çàòîð³â, ìè äîñë³äæóâàëè ïàòîìîðôîëîã³÷í³ çì³íè ÿê 
âåñòèáóëÿðíî¿, òàê ³ ñëóõîâî¿ ñèñòåìè ï³ääîñë³äíèõ 
ùóð³â â óìîâàõ ñòðåïòîçîòàöèíîâî¿ ³íòîêñèêàö³¿. 

Ç ÷èñëà 20 òâàðèí ç³ çìîäåëüîâàíèì ÖÄ áóëè âèä³-
ëåí³ äâ³ åêñïåðèìåíòàëüí³ ãðóïè. Ó ïåðø³é îö³íþâàëè 
ìîðôîëîã³÷í³ ïðîÿâè ñòðåïòîçîòàöèíîâî¿ âåñòèáó-
ëî- òà îòîòîêñè÷íîñò³ ó ïåðåòèí÷àñòîìó ëàá³ðèíò³ âíó-
òð³øíüîãî âóõà ùóð³â. Ó äðóã³é â öèõ æå óìîâàõ âèâ÷àëè 
âïëèâ ÿíòàðíî¿ êèñëîòè. Êîíòðîëü ñêëàëè 5 ³íòàêòíèõ 
òâàðèí, ÿêèì ùîäíÿ â àíàëîã³÷íîìó îáñÿç³ âíóòð³ø-
íüî÷åðåâíî ââîäèëè ô³ç.ðîç÷èí. Çáåðåæåííÿ íåéðî-
åï³òåë³ÿ âíóòð³øíüîãî âóõà îö³íþâàëè çà ìîðôîëîã³÷-
íèì ìàðêåðîì - ðåàêö³ºþ ÿäåð âîëîñêîâèõ êë³òèí íà 
òîêñè÷íó ä³þ. Â³çóàëüíî îö³íþâàâñÿ õàðàêòåð ðîçïî-
ä³ëó íóêëå¿íîâèõ êèñëîò â ÿäðàõ ÂÊ ï³ñëÿ ôàðáóâàííÿ 
ìåòîäîì L. Einarson’a. Äëÿ ñòàòèñòè÷íî¿ îáðîáêè âè-
êîðèñòîâóâàëèñÿ äàí³ êàðèîìåòð³¿ ç îá÷èñëåííÿì îá-
ñÿãó ÿäåð ÂÊ, íà ïî÷àòêó ³ â ê³íö³ ÿêîãî âèì³ðþâàëè â 
êîæíîìó ðÿä³ 30 ÿäåð âîëîñêîâèõ êë³òèí. 

Äëÿ äîñë³äæåííÿ çàõèñíî¿ ä³¿ ÿíòàðíî¿ êèñëîòè íà 
çáóäëèâ³ ñòðóêòóðè âíóòð³øíüîãî âóõà â óìîâàõ òîê-
ñè÷íîãî óøêîäæåííÿ ç ÷èñëà 20 òâàðèí áóëè âèä³ëåí³ 
äâ³ åêñïåðèìåíòàëüí³ ãðóïè.

Ó ïåðø³é (n-10) çà òðè äí³ äî ïî÷àòêó ³ â ïåð³îä 
³í’ºêö³¿ ñòðåïòîçîòàöèíó ââîäèâñÿ âîäíèé ðîç÷èí ÿí-
òàðíî¿ êèñëîòè â äîç³ 500 ìã/êã ÷åðåç øëóíêîâèé çîíä. 
Ãðóïó êîíòðîëþ (n-10) ñêëàëè ùóðè ç³ çìîäåëüîâàíèì 
ä³àáåòîì, ÿêèì ïðîòÿãîì 4 äí³â ïðîâîäèëîñü ââåäåí-
íÿ ô³ç³îëîã³÷íîãî ðîç÷èíó.
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Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðî-

òåêòèâíèé âïëèâ ÿíòàðíî¿ êèñëîòè âèâ÷àâñÿ çà ìîð-

ôîëîã³÷íèìè çì³íàìè ñóäèííî¿ ñìóæêè ó ùóð³â ç ³íäó-

êîâàíèì öóêðîâèì ä³àáåòîì. Íà ïðåïàðàòàõ ñóäèííî¿ 

ñìóæêè â çîâí³øíüîìó êðà¿ ïàòîëîã³÷íèõ çì³í íå âè-

ÿâëåíî, â çîí³ ïðîì³æíîãî åï³òåë³þ ñïîëó÷íîòêàíèíí³ 

âîëîêíà âèÿâëÿëè ëèøå íåçíà÷í³ âîãíèùåâ³ íàáðÿêè. 

ßäðà åï³òåë³þ ö³º¿ çîíè áóëè ïðàâèëüíî¿ ôîðìè, ç ð³â-
íîì³ðíèì ðîçïîä³ëîì õðîìàòèíó, ëèøå â ïîîäèíîêèõ 
âèçíà÷àëàñü ã³ïåðõðîì³ÿ. Öèòîïëàçìà ìàðã³íàëüíèõ 
êë³òèí ì³ñòèòü ù³ëüíèé ØÈÊ-ïîçèòèâíèé ìàòåð³àë, 
ÿäðà ìîíîìîðôí³. Ïðîñâ³ò ñóäèí ì³êðîöèðêóëÿòîðíî-
ãî ðóñëà ïðàâèëüíî¿ ôîðìè òà ðîçì³ð³â, ëèøå â ïîîäè-
íîêèõ ñóäèíàõ âèÿâëÿëàñü àãðåãàö³ÿ ôîðìåíèõ åëå-
ìåíò³â êðîâ³, ïåðèâàñêóëÿðíèé íàáðÿê òà åêñòðàâàçàòè 
ïðàêòè÷íî íå âèçíà÷àëèñü, ùî âêàçóº íà çáåðåæåí³ñòü 
ñóäèííî¿ ñò³íêè ï³ä âïëèâîì ÿíòàðíî¿ êèñëîòè. 

 Ïðè åëåêòðîííî-ì³êðîñêîï³÷íîìó äîñë³äæåíí³ â³ä-
ì³÷àºòüñÿ çìåíøåííÿ íàáðÿêó, äåôîðìàö³¿ êóòèêóëÿð-
íî¿ ïëàñòèíêè, àïîïòîçàñîö³éîâàí³ çì³íè ñòåðåîöèë³é 
â³äñóòí³, àëå çð³äêà çóñòð³÷àþòüñÿ ä³ëÿíêè ç â³äñóòí³ñ-
òþ ñòåðåîöèë³àðíèõ ïó÷ê³â (ðèñ.1).

ßäðà âíóòð³øí³õ âîëîñêîâèõ êë³òèí (ÂÂÊ) ðîçòàøî-
âàí³ â îäèí ðÿä, á³ëüø³ñòü ÿäåð çíàõîäÿòüñÿ íà îäíîìó 
ð³âí³, îêðóãë³, â äèñòàëüíèõ â³ää³ëàõ çàâèòêà âñ³ êë³òèíè 
çáåðåæåí³, áåç ïàòîëîã³÷íèõ çì³í, â ïî÷àòêîâèõ â³ää³-
ëàõ çàâèòêà â³äì³÷àþòüñÿ ëèøå ïîîäèíîê³ âîëîñêîâ³ 
êë³òèíè ç îçíàêàìè ï³êíîçó ÿäðà àáî âàêóîë³çàö³ºþ öè-
òîïëàçìè. Â ïðîêñèìàëüíèõ â³ää³ëàõ çàâèòêà ÇÂÊ â³ä-
ì³÷àºòüñÿ ìîçà¿÷í³ñòü ñòðóêòóðè êë³òèí, çóñòð³÷àþòüñÿ 
ÿê íåçì³íåí³ ÂÊ, òàê ³ êë³òèíè ç ï³êíîòè÷íèìè ÿäðàìè, 
ç ïî÷àòêîâèìè îçíàêàìè ï³êíîçó, ð³çêî çá³ëüøåí³, íà-
áðÿêë³ êë³òèíè ç âàêóîë³çîâàíèì ÿäðîì. Â çàëåæíîñò³ 
â³ä ñòóïåíÿ óøêîäæåííÿ êë³òèí, öèòîïëàçìà ÷àñòèíè 
ÂÊ ìàº ð³âíîì³ðíå ³íòåíñèâíå, ó ÷àñòèíè êë³òèí öèòî-
ïëàçìà ñëàáêî çàáàðâëþºòüñÿ ³ âèçíà÷àþòüñÿ ëèøå 
ïîîäèíîê³ ãëèáêè õðîìàòèíó, ùî ñâ³ä÷èòü ïðî ìåòàáî-
ë³÷íó òà ñèíòåòè÷íó ãåòåðîãåíí³ñòü ÇÂÊ. Ñåðåä çáåðå-
æåíèõ ÇÂÊ çóñòð³÷àëèñÿ ïîîäèíîê³ êë³òèíè ç îçíàêàìè 
àïîïòîçó – õðîìàòèí ó âèãëÿä³ ï³âì³ñÿö³â (ðèñ. 2).

Ìîðôîìåòðè÷í³ ïîêàçíèêè îá’ºìó ÿäåð ÇÂÊ òà 
ÂÂÊ, õî÷ ³ çàëèøàëèñÿ äåùî ìåíøèìè â ïîð³âíÿíí³ ç 
³íòàêòíèìè òâàðèíàìè, àëå áóëè äîñòîâ³ðíî âèùèìè â 
ïîð³âíÿíí³ ç ãðóïîþ íåë³êîâàíèõ òâàðèí, ùî º ñâ³ä÷åí-
íÿì ïîçèòèâíîãî âïëèâó ÿíòàðíî¿ êèñëîòè íà ìîðôî-
ôóíêö³îíàëüíèé ñòàí ÂÊ.

Â ä³ñòàëüíèõ â³ää³ëàõ çàâèòêà ñåðåä ÇÂÊ â³äì³÷à-
þòüñÿ ëèøå ïîîäèíîê³ êë³òèíè ç ï³êíîòè÷íî çì³íåíèìè 
ã³ïåðõðîìíèìè ÿäðàìè, ïîîäèíîê³ àïîïòîçí³ ò³ëüöÿ òà 
çá³ëüøåí³ â ðîçì³ðàõ íàáðÿêë³ êë³òèíè ç ïðîñâ³òëåíîþ 
êàð³îïëàçìîþ. Ñïîñòåð³ãàëèñü ïîîäèíîê³ êë³òèíè ç 
êîíäåíñîâàíèì õðîìàòèíîì íà ôîí³ íåçì³íåíèõ âî-
ëîñêîâèõ êë³òèí (ðèñ. 3). ßäðà á³ëüøîñò³ êë³òèí ì³ñ-
òÿòü ð³âíîì³ðíî ðîçïîä³ëåíèé õðîìàòèí, öèòîïëàçìà 
ð³âíîì³ðíî ôàðáóºòüñÿ â ³íòåíñèâíî ðîæåâèé êîë³ð, 
ùî º ñâ³ä÷åííÿì íîðìàë³çàö³¿ ñèíòåòè÷íî¿ ôóíêö³¿ âî-
ëîñêîâèõ êë³òèí âíóòð³øíüîãî âóõà. 

Ïðè öóêðîâîìó ä³àáåò³ â ñï³ðàëüíîìó îðãàí³ ùóð³â 
â³äì³÷àºòüñÿ ðÿä ïàòîëîã³÷íèõ çì³í, ÿê³ ïîã³ðøóþòü 
éîãî ôóíêö³þ. Çì³íè â ñóäèíí³é ñìóæö³, ÿê³ ïðîÿâëÿ-
þòüñÿ íàáðÿêîì òà ÷àñòêîâîþ äåñòðóêö³ºþ êîëàãå-
íîâèõ âîëîêîí, ãåìîäèíàì³÷í³ ïîðóøåííÿ â ñóäèíàõ 
ïîã³ðøóþòü òðîô³êó òêàíèí ³ ïðèçâîäÿòü äî ã³ïîêñ³¿, 
ïîñèëåííÿ ô³áðèëîãåíåçó, ùî â ïîäàëüøîìó ìîæå 
ïðèçâîäèòè äî íåçâîðîòí³õ ñêëåðîòè÷íèõ çì³í. Çì³íè 
â ÿäåðíîìó àïàðàò³ (ï³êíîç, âàêóîë³çàö³ÿ ÿäåð), àïîï-
òîç äåÿêèõ âîëîñêîâèõ êë³òèí, çìåíøåííÿ ê³ëüêîñ-
ò³ ÐÍÊ ïðèçâîäèòü äî ïîðóøåííÿ â ñèíòåòè÷íîìó òà 
åíåðãåòè÷íîìó àïàðàòàõ êë³òèí, ³, ÿê íàñë³äîê, çì³í 
â ñòðóêòóðíî-ôóíêö³îíàëüíîìó ñòàí³ ñï³ðàëüíîãî 

Ðèñ. 1. Ñòðóêòóðà ñï³ðàëüíîãî îðãàíà çàâèòêè ùóðà ïðè 

çàñòîñóâàíí³ ÿíòàðíî¿ êèñëîòè. ÑÅÌ. Çá. õ 3600.

Ðèñ. 2. Ñòðóêòóðà ñï³ðàëüíîãî îðãàíà â ïî÷àòêîâèõ â³ä-

ä³ëàõ çàâèòêè ó ùóð³â ïðè çàñòîñóâàíí³ ÿíòàðíî¿ êèñëî-

òè. Çàáàðâëåííÿ çà ìåòîäîì Áàóåðà. Çá. õ 220. 

Ðèñ. 3. Ñòðóêòóðà ñï³ðàëüíîãî îðãàíà â ê³íö³ çàâèòêà ó 

ùóð³â ç ³íäóêîâàíèì öóêðîâèì ä³àáåòîì. Çàáàðâëåííÿ 

çà ìåòîäîì Áàóåðà. Çá. õ 220. 
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îðãàíó. Çàñòîñóâàííÿ ÿíòàðíî¿ êèñëîòè â çíà÷í³é ì³ð³ 
â³äíîâëþº ñòðóêòóðó âîëîñêîâèõ êë³òèí, çíà÷íî çìåí-
øóº ïàòîëîã³÷í³ ïðîÿâè öóêðîâîãî ä³àáåòó â ñóäèíí³é 
ñìóæö³, òîìó, íà îñíîâ³ ïðîâåäåíèõ äîñë³äæåíü, ìîæå 
áóòè çàñòîñîâàíèì ÿê ë³êóâàëüíî-ïðîô³ëàêòè÷íèé 
çàñ³á ïðè ïîðóøåííÿõ â ñï³ðàëüíîìó îðãàí³ íà ôîí³ 
öóêðîâîãî ä³àáåòó.

Âèñíîâîê. Àíàë³ç ðåçóëüòàò³â ìîðôîëîã³÷íèõ äî-
ñë³äæåíü âíóòð³øíüîãî âóõà ùóð³â ³ç çìîäåëüîâàíèì 

ÖÄ ï³äòâåðäèâ ðåçóëüòàòèâí³ñòü âèêîðèñòàííÿ ÿíòàð-

íî¿ êèñëîòè ÿê ÷àñòèíè ïðîòåêòèâíèõ çàõîä³â ïðè äà-

íîìó çàõâîðþâàíí³.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â íàñòóï-

íèõ äîñë³äæåííÿõ íà îñíîâ³ îòðèìàíèõ äàíèõ íåîáõ³ä-

íî á³ëüø äåòàëüíî âèâ÷èòè ïðîòåêòèâíó ä³þ ÿíòàðíî¿ 

êèñëîòè øëÿõîì ¿¿ âèêîðèñòàííÿ ó ïàö³ºíò³â õâîðèõ íà 

âåñòèáóëîïàò³þ âíàñë³äîê öóêðîâîãî ä³àáåòó. 
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ÓÄÊ 616.28-008.14-07
ÂÈÇÍÀ×ÅÍÍß ÏÐÎÒÅÊÒÈÂÍÈÕ ÂËÀÑÒÈÂÎÑÒÅÉ ßÍÒÀÐÍÎ¯ ÊÈÑËÎÒÈ ÙÎÄÎ ÌÎÐÔÎËÎÃ²×ÍÈÕ ÇÌ²Í 

ÂÍÓÒÐ²ØÍÜÎÃÎ ÂÓÕÀ Ó Ï²ÄÄÎÑË²ÄÍÈÕ ÒÂÀÐÈÍ Ç² ÇÌÎÄÅËÜÎÂÀÍÈÌ ÖÄ
 Äººâà Þ.Â
Ðåçþìå. Ðîçðîáêà ö³ë³ñíî¿ êë³í³÷íî¿ êîíöåïö³¿ âåñòèáóëîïðîòåêö³¿ ïîòðåáóº â³ä ñó÷àñíèê³â âïðîâàäæåííÿ 

íîâèõ òåíäåíö³é äëÿ ö³ëåé îòîëàðèíãîëîã³¿, âèõîäÿ÷è ³ç óÿâëåíü ïðî ïàòîãåíåç âåñòèáóëÿðíèõ ðîçëàä³â ³ ïðî 
ìîæëèâ³ ìåõàí³çìè âåñòèáóëîïðîòåêòèâíîãî âïëèâó, ÿê³ äîñòóïí³ íàì ñüîãîäí³. 

Ïðè öóêðîâîìó ä³àáåò³ â ñï³ðàëüíîìó îðãàí³ ùóð³â â³äì³÷àºòüñÿ ðÿä ïàòîëîã³÷íèõ çì³í, ÿê³ ïîã³ðøóþòü éîãî 
ôóíêö³þ. Çì³íè â ñóäèíí³é ñìóæö³ ìîæóòü ïðèçâîäèòè äî íåçâîðîòí³õ ñêëåðîòè÷íèõ çì³í, à çì³íè â ÿäåðíî-
ìó àïàðàò³ ïðèçâîäÿòü äî ïîðóøåííÿ â ñèíòåòè÷íîìó òà åíåðãåòè÷íîìó àïàðàòàõ êë³òèí, ³, ÿê íàñë³äîê, çì³í â 
ñòðóêòóðíî-ôóíêö³îíàëüíîìó ñòàí³ ñï³ðàëüíîãî îðãàíó. Çàñòîñóâàííÿ ÿíòàðíî¿ êèñëîòè â çíà÷í³é ì³ð³ â³äíîâëþº 
ñòðóêòóðó âîëîñêîâèõ êë³òèí, çíà÷íî çìåíøóº ïàòîëîã³÷í³ ïðîÿâè öóêðîâîãî ä³àáåòó â ñóäèíí³é ñìóæö³.

Êëþ÷îâ³ ñëîâà: ÿíòàðíà êèñëîòà, öóêðîâèé ä³àáåò, ìîðôîëîã³÷í³ çì³íè.

ÓÄÊ 616.28-008.14-07
ÎÏÐÅÄÅËÅÍÈÅ ÏÐÎÒÅÊÒÈÂÍÛÕ ÑÂÎÉÑÒÂ ßÍÒÀÐÍÎÉ ÊÈÑËÎÒÛ ÑÎ ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÕ ÈÇÌÅ-

ÍÅÍÈÉ ÂÍÓÒÐÅÍÍÅÃÎ ÓÕÀ Ó ÏÎÄÎÏÛÒÍÛÕ ÆÈÂÎÒÍÛÕ ÑÎ ÑÌÎÄÅËÈÐÎÂÀÍÍÛÕ ÑÄ
Äååâà Þ.Â.
Ðåçþìå. Ðàçðàáîòêà öåëîñòíîé êëèíè÷åñêîé êîíöåïöèè âåñòèáóëîïðîòåêöèè òðåáóåò îò ñîâðåìåííèêîâ 

âíåäðåíèå íîâûõ òåíäåíöèé äëÿ öåëåé îòîëàðèíãîëîãèè, èñõîäÿ èç ïðåäñòàâëåíèé î ïàòîãåíåçå âåñòèáóëÿðíûõ 
ðàññòðîéñòâ è î âîçìîæíûõ ìåõàíèçìàõ âåñòèáóëîïðîòåêòèâíîãî âëèÿíèÿ, êîòîðûå äîñòóïíû íàì ñåãîäíÿ.

Ïðè ñàõàðíîì äèàáåòå â ñïèðàëüíîì îðãàíå êðûñ îòìå÷àåòñÿ ðÿä ïàòîëîãè÷åñêèõ èçìåíåíèé, êîòîðûå óõóä-
øàþò åãî ôóíêöèþ. Èçìåíåíèÿ â ñîñóäèñòîé ïîëîñêå ìîãóò ïðèâîäèòü ê íåîáðàòèìûì ñêëåðîòè÷åñêèì èçìå-
íåíèÿì, à èçìåíåíèÿ â ÿäåðíîì àïïàðàòå ïðèâîäÿò ê íàðóøåíèþ â ñèíòåòè÷åñêîì è ýíåðãåòè÷åñêîì àïïàðàòàõ 
êëåòîê, è, êàê ñëåäñòâèå, èçìåíåíèþ â ñòðóêòóðíî-ôóíêöèîíàëüíîì ñîñòîÿíèè ñïèðàëüíîãî îðãàíà. Ïðèìå-
íåíèå ÿíòàðíîé êèñëîòû â çíà÷èòåëüíîé ñòåïåíè âîññòàíàâëèâàåò ñòðóêòóðó âîëîñêîâûõ êëåòîê, çíà÷èòåëüíî 
óìåíüøàåò ïàòîëîãè÷åñêèå ïðîÿâëåíèÿ ñàõàðíîãî äèàáåòà â ñîñóäèñòîé ïîëîñêå.

Êëþ÷åâûå ñëîâà: ÿíòàðíàÿ êèñëîòà, ñàõàðíûé äèàáåò, âåñòèáóëÿðíîé ôóíêöèè, ìîðôîëîãè÷åñêèå 
èçìåíåíèÿ.

UDC 616.28-008.14-07
Determination of Protective Properties of Succinic Acid Due to Morphological Changes of the Inner Ear in 

Experimental Animals with Simulated Diabetes
Deyeva Y.V.
Abstract. The study of pathological substrate of diabetic vestibulopathy advisable to clarify ideas about the 

mechanisms of formation of vestibular dysfunction, as well as the rationale for the strategy of rehabilitation in vestibular 
disorders as well as protection of neuroepithelial cells of the vestibular apparatus by increasing nonspecific cellular 
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resistance to unfavorable conditions for the existence of hair cells. In turn, the development of holistic and clinical 
vestibular protection concept requires a new search and browse of arsenal of already known pharmacological tools 
especially for the purpose of Otolaryngology, based on modern concepts of the pathogenesis of vestibular disorders 
and based on possible mechanisms of influence on vestibular protection.

Since, national program of the diabetes treatment and prevention established in Ukraine does not contain the data 
of diagnosis and prevention of diabetic vestibulopathy, consideration of this matter and modeling the damage of the 
vestibular apparatus in order to study the pathogenesis and development of preventive measures seems urgent and 
necessary.

The object of experimental study were male rats. For the experiment, adult animals weighing 250-350g with no signs 
of visible pathology were selected.

Two experimental groups were allocated among 20 animals to study the protective effect of succinic acid on 
stimulating the inner ear structure in terms of toxic damage.

Aqueous solution of succinic acid was injected at a dose of 500 mg / kg by gavage in the first group (n - 10) for 
three days before and during the injection streptozotocin. The control group (n-10) was consisted of rats with modeled 
diabetes, who has been injected with saline for 4 days.

Protective effect of succinic acid was studied by morphological changes of the vascular strips of the rats with 
induced diabetes.

Number of pathological changes was observed in the spiral body of rats with diabetes, which impair its function. 
Changes in the vascular strip, which manifested as swelling and partial destruction of collagen fibers, hemodynamic 
disturbances in blood vessels are impaired with trophic tissues and leading to hypoxia, increased fibrillogenesis, what 
may lead to irreversible sclerotic changes in the future. Changes in nuclear apparatus (pyknosis, vacuolation nuclei), 
some hair cell apoptosis, reduction of RNA leads to disruption in synthetic and energetic apparatus of the cells, and as 
a result, changes in the structural and functional state of the spiral body. The use of succinic acid is largely restores the 
structure of hair cells, significantly reduces the pathological manifestations of diabetes in the vascular strip, thus based 
on the research, it can be used as a preventive agent for disorders in spiral body with diabetes on the background.

Keywords: succinic acid, diabetes mellitus, vestibular function, morphological changes.
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