
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2017 – Âèï. 3, òîì 2 (138) 55

ÌÎÐÔÎËÎÃ²ß

ÓÄÊ 611.84+615.281+615.065 

Äîâãà Í. Ç., Äºëüöîâà Î. ²., Ãåðàùåíêî Ñ. Á.

ÌÎÐÔÎÌÅÒÐÈ×Í² ÇÌ²ÍÈ Â Ñ²ÒÊ²ÂÖ² Ï²Ä ÂÏËÈÂÎÌ ÏÀÊË²ÒÀÊÑÅËÓ

Äåðæàâíèé âèùèé íàâ÷àëüíèé çàêëàä

«²âàíî-Ôðàíê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò» (ì. ²âàíî-Ôðàíê³âñüê)

deltsova44@gmail.com

Ðîáîòà º ôðàãìåíòîì íàóêîâî-äîñë³äíî¿ òåìè 
ÄÂÍÇ “²âàíî-Ôðàíê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé 
óí³âåðñèòåò” «Ìîðôî-ôóíêö³îíàëüíà õàðàêòåðèñ-
òèêà óðàæåíü öåíòðàëüíî¿ ³ ïåðèôåð³éíî¿ íåðâîâî¿ 
ñèñòåì, îðãàí³â ÷óòòÿ, âèêëèêàíèõ õ³ì³îïðåïàðàòà-
ìè, ùî çàñòîñîâóþòüñÿ äëÿ ë³êóâàííÿ îíêîëîã³÷íèõ 
çàõâîðþâàíü, òà ðîçðîáêà ñõåì íåéðîïðîòåêòîðíî¿ 
òåðàï³¿» (¹ äåðæðåºñòðàö³¿ 0117U000672).

Âñòóï. Ïðåïàðàòè òàêñàíîâîãî ðÿäó º âèñî-
êîàêòèâíèìè â ë³êóâàíí³ õâîðèõ ç îíêîëîã³÷íèìè 
çàõâîðþâàííÿìè, ¿õíÿ ïðîòèïóõëèííà àêòèâí³ñòü 
çàñíîâàíà íà ñòàá³ë³çàö³¿ äèíàì³êè ì³êðîòðóáî÷îê 
³ ïîðóøåíí³ êë³òèííîãî öèêëó [10,4]. Âîäíî÷àñ ïðî-
òèïóõëèíí³ ïðåïàðàòè öüîãî ðÿäó ÷àñòî âèêëèêà-
þòü ïîøêîäæåííÿ ð³çíèõ â³ää³ë³â íåðâîâî¿ ñèñòåìè 
[7,9]. Ó ë³òåðàòóð³ ç’ÿâëÿþòüñÿ êë³í³÷í³ ïîâ³äîìëåí-
íÿ ïðî ïàêë³òàêñåë-àñîö³éîâàíó ðåòèíîïàò³þ – ê³ñ-
òî¿äíèé íàáðÿê ìàêóëè ñ³òê³âêè [5,1,6,11] ç ¿¿ ïîòîâ-
ùåííÿì [3]. Ö³ ÿâèùà ìîæóòü ñòàòè ïîñò³éíèìè ³ íå 
çíèêàþòü ï³ñëÿ ïðèïèíåííÿ çàñòîñóâàííÿ ïðåïàðà-
òó [8].

Íèí³ â êë³í³ö³ âñòàíîâëåíî, ùî ïðè ë³êóâàíí³ 
ïàêë³òàêñåëîì âèíèêàþòü òîêñè÷í³ óðàæåííÿ çî-
ðîâîãî íåðâà, øàðó íåðâîâèõ âîëîêîí ñ³òê³âêè ç 
ïîäàëüøèì çâóæåííÿì ïîëÿ çîðó, çíèæåííÿì éîãî 
ãîñòðîòè íà îáèäâà îêà [3,12,13]. Ê³ñòîçíèé äâî-
á³÷íèé íàáðÿê ìàêóëè ³ âàêóîëüí³ óòâîðåííÿ ñ³ò-
ê³âêè ÷àñòî ñïîñòåð³ãàþòüñÿ ÿê ðàííÿ â³äïîâ³äü íà 
ââåäåííÿ ïàêë³òàêñåëó. Â³äíîñíå ïîë³ïøåííÿ ñòàíó 
î÷íîãî äíà â³äçíà÷àºòüñÿ ëèøå ÷åðåç 3 ì³ñ ï³ñëÿ 
ïðîâåäåíîãî êóðñó [2]. Âèÿâëåí³ ïîøêîäæåííÿ ð³ç-
íèõ â³ää³ë³â îêà âíàñë³äîê õ³ì³îòåðàï³¿ ïðåïàðàòàìè 
òàêñàíîâîãî ðÿäó âèìàãàþòü äîêëàäíîãî äîñë³-
äæåííÿ â åêñïåðèìåíò³, îñê³ëüêè â íàóêîâ³é ë³òå-
ðàòóð³ â³äñóòí³ äàí³ ùîäî çàêîíîì³ðíîñòåé ¿õíüîãî 
ïàòîìîðôîãåíåçó íà åòàïàõ âèíèêíåííÿ, ïðîãðåñó-
âàííÿ òà ðåêîíâàëåñöåíö³¿. 

Ìåòà äîñë³äæåííÿ — âèâ÷èòè áóäîâó ñ³òê³âêè â 
ïðîöåñ³ ðîçâèòêó ïàêë³òàêñåë-³íäóêîâàíî¿ ðåòèíî-
ïàò³¿ íà ñâ³òëîîïòè÷íîìó ð³âí³ çà äîïîìîãîþ ìåòî-
ä³â êîìï’þòåðíîãî ìîðôîìåòðè÷íîãî àíàë³çó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â åêñïåðè-
ìåíò³ 42 ðàíäîìáðåäíèì á³ëèì ùóðàì ìàñîþ 150-
200 ã âíóòð³øíüîî÷åðåâèííî ââîäèëè ïàêë³òàêñåë 
(Actavis, Ðóìóí³ÿ) ó äîç³ 2 ìã/êã ìàñè ò³ëà ÷åðåç 
îäíó äîáó 4 ðàçè, ñóìàðíà äîçà – 8 ìã/êã çà ìåòî-
äîì R.S. Polomano et al. [1]. Ó êîíòðîëüí³é ãðóï³ 21 
òâàðèíà îòðèìóâàëà âíóòð³øíüîî÷åðåâèííî ³çîòî-
í³÷íèé ðîç÷èí NaCl åêâ³âàëåíòíîãî îá’ºìó. Ìàòåð³-
àë äëÿ äîñë³äæåííÿ çàáèðàëè ÷åðåç 1, 7, 14, 27, 60, 
90 ³ 120 ä³á ï³ñëÿ îñòàííüîãî ââåäåííÿ ïðåïàðàòó. 

Øìàòî÷êè ô³êñóâàëè â 10% ðîç÷èí³ íåéòðàëüíîãî 
ôîðìàë³íó ³ ïîì³ùàëè â ïàðàô³í çà çàãàëüíîïðèé-
íÿòèìè ìåòîäàìè. Ï³ñëÿ çàáàðâëåííÿ ãåìàòîêñè-
ë³íîì ³ åîçèíîì çð³çè ðîçãëÿäàëè ï³ä ì³êðîñêîïîì 
³ âèì³ðþâàëè òîâùèíó ñ³òê³âêè òà ¿¿ îêðåìèõ øàð³â. 
Äëÿ âèì³ðþâàííÿ âèêîðèñòîâóâàëè ïðîãðàìíå çà-
áåçïå÷åííÿ UTHSCSA Image Tool® for Windows® 
(version 3) â ³íòåðàêòèâíîìó ðåæèì³ ç çàñòîñóâàííÿì 
ì³êðîñêîïà Axioskop òà öèôðîâî¿ êàìåðè Toupcam 
UHCCD5100KPA ç ïðîãðàìíèì çàáåçïå÷åííÿì 
ToupView âèðîáíèöòâà Touptek Photonics Co. Ltd. 
Àíàë³çàòîð çîáðàæåíü êàë³áðóâàëè çà äîïîìîãîþ 
òåñòîâîãî çðàçêà «ÌÈÐÀ» (ÃÊ 7.216.028-01, âèðîá-
íèöòâî ÍÄ² «Êâàíò»). Äëÿ ñòàòèñòè÷íî¿ îáðîáêè âè-
êîðèñòîâóâàëè åëåêòðîíí³ òàáëèö³ Microsoft Excel 
2000 òà ïðîãðàìè Biostat i STATISTICA for Windows.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 
×åðåç îäíó äîáó ï³ñëÿ îñòàííüîãî ââåäåííÿ ïàêë³-
òàêñåëó ñïîñòåð³ãàëè ñòîíøåííÿ øàðó ïàëè÷îê ³ 
êîëáî÷îê ÷åðåç çìåíøåííÿ äîâæèíè çîâí³øí³õ ñåã-
ìåíò³â ïàëè÷êîâèõ ³ êîëáî÷êîâèõ çîðîâèõ êë³òèí, 
à ³íêîëè â³äñóòí³ñòü îñòàíí³õ. Ïîäåêóäè âèÿâëÿëè 
ïåðåì³ùåííÿ ÿäåð ³ç çîâí³øíüîãî ÿäåðíîãî øàðó â 
øàð ïàëè÷îê ³ êîëáî÷îê, ùî ìîæå áóòè çóìîâëåíå 
ñàìå âêîðî÷åííÿì ¿õí³õ çîâí³øí³õ ñåãìåíò³â. Òîâùè-
íà øàðó ïàëè÷îê ³ êîëáî÷îê ñòàíîâèëà (10,58±0,15) 
ìêì, ó êîíòðîë³ – (21,52± 0,26) ìêì, â³äáóëîñÿ ¿¿ 
çìåíøåííÿ íà 50,80% (ð<0,05). Çîâí³øí³é ÿäåð-
íèé øàð òàêîæ ñòîíøóâàâñÿ äî (29,19±0,20) ìêì 
(ó êîíòðîëüíèõ òâàðèí – (41,76±0,30) ìêì, ð<0,05), 
ó íüîìó ÷àñòî ñïîñòåð³ãàëèñÿ ãîìîãåíí³ äèôóçí³ 
áåçêë³òèíí³ çîíè. Òîâùèíà çîâí³øíüîãî ñ³ò÷àñòî-
ãî øàðó íå çì³íèëàñÿ ³ ñòàíîâèëà (5,91±0,10) ìêì 
(ó êîíòðîëüíèõ òâàðèí – (5,62±0,11) ìêì, ð>0,05) 
Âíóòð³øí³é ÿäåðíèé øàð çâóçèâñÿ äî (14,32±0,11) 
ìêì, à âíóòð³øí³é ñ³ò÷àñòèé – äî (21,77±0,23) 
ìêì (ó êîíòðîëüíèõ òâàðèí – (16,80±0,13) ìêì ³ 
(25,86±0,22) ìêì, â³äïîâ³äíî, ð<0,05). Ãàíãë³î-
íàðíèé ³ øàð íåðâîâèõ âîëîêîí, íàâïàêè, ðîç-
øèðèëèñÿ äî (8,62±0,09) ìêì, ó êîíòðîëüíèõ òâà-
ðèí – (5,16±0,22) ìêì, ð<0,05, ³ (4,71±0,10) ìêì, ó 
êîíòðîëüíèõ – (2,36±0,10), ð<0,05. Ó ãàíãë³îíàðíî-
ìó øàð³ âèçíà÷àâñÿ íàáðÿê ³ çìåíøåííÿ ê³ëüêîñò³ 
íåéðîí³â. Ó öèòîïëàçì³ ïåðèêàð³îí³â íåéðîí³â ì³ñ-
òèëèñÿ âåëèê³ âàêóîë³. Çàãàëîì, òîâùèíà ñ³òê³âêè 
ñòàëà ìåíøîþ – (95,10±0,10) ìêì, ó êîíòðîëüíèõ 
– (118,68) ìêì, ð<0,05, â îñíîâíîìó, çà ðàõóíîê 
çâóæåííÿ øàðó ïàëè÷îê ³ êîëáî÷îê òà çîâí³øíüîãî 
ÿäåðíîãî.

Ïðîòÿãîì ïåðøîãî òèæíÿ (7 ä³á) òîâùèíà øàðó 
ïàëè÷îê ³ êîëáî÷îê çàëèøàëàñÿ ìåíøîþ, ïîð³âíÿíî 
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ãàëîì, øàð çâóçèâñÿ äî (8,32±0,10) ìêì, ð<0,05. 
Òîâùèíà çîâí³øíüîãî ÿäåðíîãî òà ñ³ò÷àñòîãî øàð³â 
çìåíøèëèñÿ, ïîð³âíÿíî ç ïîêàçíèêàìè êîíòðîëü-
íèõ ùóð³â. Âíóòð³øí³é ÿäåðíèé øàð âèÿâèâ âåëè÷è-
íó ïîêàçíèêà, íàáëèæåíó äî ïîêàçíèê³â êîíòðîëþ. 
Ì³ñöÿìè ñïîñòåð³ãàëîñÿ íàáëèæåííÿ çîâí³øíüîãî ³ 
âíóòð³øíüîãî ÿäåðíèõ øàð³â ³ çìåíøåííÿ òîâùèíè 
â öèõ ä³ëÿíêàõ çîâí³øíüîãî ñ³ò÷àñòîãî øàðó. Âíó-
òð³øí³é ñ³ò÷àñòèé øàð ñòàâ òîíøèì, í³æ ó êîíòðîëü-
íèõ òâàðèí. Ãàíãë³îíàðíèé øàð ñòîíøèâñÿ, ïîð³âíÿ-
íî ç 7-¿ äîáîþ, àëå íå äîñÿã ïîêàçíèêà êîíòðîëþ. 
Òîâùèíà ñ³òê³âêè, çàãàëîì, çìåíøèëàñÿ â³äíîñíî 
ïîïåðåäíüîãî òåðì³íó äîñë³äó ³ ïîêàçíèêà êîíòð-
îëüíèõ òâàðèí äî (97,63±0,08) ìêì, ð<0,05.

Íà 27-ó äîáó åêñïåðèìåíòó ñ³òê³âêà çàçíàëà 
ïîäàëüøèõ çì³í. Âñòàíîâëåíî, ùî òîâùèíà øàðó 
ïàëè÷îê ³ êîëáî÷îê, çîâí³øíüîãî ³ âíóòð³øíüîãî 
ÿäåðíîãî øàð³â ³ øàðó íåðâîâèõ âîëîêîí íåçíà÷íî 
çðîñòàº, ïîð³âíÿíî ç ïîïåðåäí³ì òåðì³íîì, âîäíî-
÷àñ çàëèøàºòüñÿ ìåíøîþ, í³æ ó òâàðèí êîíòðîëü-
íî¿ ãðóïè (ð<0,05). Òîâùèíà ãàíãë³îíàðíîãî øàðó 
çìåíøèëàñÿ äî (2,44±0,04) ìêì, ùî çíà÷íî ìåíøå, 
í³æ ó ïîïåðåäíüîìó òåðì³í³ òà â êîíòðîë³ (ð<0,05). 
Òîâùèíà ñ³òê³âêè ïðè öüîìó çàëèøèëàñÿ â³ðîã³äíî 
á³ëüøîþ, í³æ ó êîíòðîëüíèõ òâàðèí.

×åðåç 60 ä³á ï³ñëÿ îñòàííüîãî ââåäåííÿ ïàêë³-
òàêñåëó (ðèñ. 3) òîâùèíà øàðó ïàëè÷îê ³ êîëáî÷îê 
ñêëàäàëà (11,24±0,16) ìêì, çîâí³øíüîãî ÿäåðíîãî 
– (33,74±0,49) ìêì, çàëèøàþ÷èñü ìåíøîþ, ïîð³â-
íÿíî ç êîíòðîëüíèìè òâàðèíàìè (ð<0,05). Òîâùè-
íà çîâí³øíüîãî ñ³ò÷àñòîãî íå â³äð³çíÿëàñÿ â³ä ïî-
êàçíèêà êîíòðîëüíèõ òâàðèí. Âîäíî÷àñ, ïîêàçíèêè 
òîâùèíè âíóòð³øíüîãî ÿäåðíîãî, âíóòð³øíüîãî ñ³ò-
÷àñòîãî, ãàíãë³îíàðíîãî òà øàðó íåðâîâèõ âîëîêîí 
ïåðåâèùóâàëè àíàëîã³÷í³ çíà÷åííÿ â êîíòðîëüíèõ 
òâàðèí (ð<0,05).

Íàéâèðàçí³ø³ çì³íè áóëè âñòàíîâëåí³ ÷åðåç 90 
ä³á ï³ñëÿ çàê³í÷åííÿ êóðñó ââåäåííÿ ïàêë³òàêñå-
ëó. Òîâùèíà ôîòîðåöåïòîðíîãî øàðó çàëèøàëàñÿ 
ìåíøîþ, ïîð³âíÿíî ç êîíòðîëüíèìè òâàðèíàìè – 
(13,27±0,18) ìêì, ð<0,05. Çîâí³øí³é ÿäåðíèé øàð 
ïîòîâùåíèé äî (50,47±1,19) ìêì, ð<0,05; âíóòð³ø-
í³é ÿäåðíèé – äî (30,54±0,67) ìêì, ð<0,05; âíó-

ç êîíòðîëüíèìè òâàðèíàìè, âåëè÷èíà öèõ ïîêàç-
íèê³â ñóòòºâî íå çì³íèëàñÿ, ïîð³âíÿíî ç 1-þ äîáîþ 
äîñë³äó. Ó öüîìó øàð³ ðîçð³çíÿþòüñÿ ù³ëüí³ ³ ñâ³òë³ 
ä³ëÿíêè. Ó ù³ëüíèõ ä³ëÿíêàõ çîâí³øí³ ñåãìåíòè ïà-
ëè÷îê ³ êîëáî÷îê ëîêàë³çóþòüñÿ áëèçüêî îäèí äî 
îäíîãî, à â ñâ³òëèõ âîíè ðîçð³äæåí³ àáî â³äñóòí³. 
Ñïîñòåð³ãàºòüñÿ ïåðåì³ùåííÿ ÿäåð ³ç çîâí³øíüîãî 
ÿäåðíîãî øàðó â øàð ïàëè÷îê ³ êîëáî÷îê. Ïðè öüîìó 
çà ðàõóíîê íàáðÿêó çíà÷íî ðîçøèðþþòüñÿ çîâí³ø-
í³é ³ âíóòð³øí³é ÿäåðí³, ñ³ò÷àñò³ òà ãàíãë³îíàðíèé 
øàðè. Âíóòð³øí³é ñ³ò÷àñòèé øàð ìàº íåð³âíîì³ðíó 
òîâùèíó ÷åðåç íàÿâí³ñòü ä³ëÿíîê çâóæåííÿ ³ ðîçøè-
ðåííÿ. Ó íåéðîíàõ ãàíãë³îíàðíîãî øàðó ³äåíòèô³êó-
þòüñÿ êë³òèíè ç³ çìîðùåíèìè ÿäðàìè ³ âàêóîë³çî-
âàíîþ íåéðîïëàçìîþ (ðèñ. 1). Ê³ëüê³ñòü íåéðîí³â 
ó ãàíãë³îíàðíîìó øàð³ ñòàëà ìåíøîþ – ä³ëÿíêè ç³ 
çâè÷àéíîþ ëîêàë³çàö³ºþ ³ ê³ëüê³ñòþ ÿäåð ÷åðãóþòü-
ñÿ ç ä³ëÿíêàìè ç â³äñóòí³ñòþ ÿäåð. Òîâùèíà ñ³òê³âêè 
çðîñòàº äî (148,16±0,16) ìêì, ð<0,05.

×åðåç 15 ä³á ï³ñëÿ çàâåðøåííÿ ââåäåííÿ ïàêë³-
òàêñåëó ìè âèÿâèëè ïîäàëüø³ çðóøåííÿ â áóäîâ³ 
ñ³òê³âêè (ðèñ. 2). Ó øàð³ ïàëè÷îê ³ êîëáî÷îê òðèâà-
ëî âêîðî÷åííÿ çîâí³øí³õ ñåãìåíò³â öèõ êë³òèí. Çà-

Ðèñ. 1. Ïîòîâùåííÿ ñ³òê³âêè ùóðà, íàáðÿê óñ³õ øàð³â, 
âàêóîë³çàö³ÿ ãàíãë³îíàðíèõ íåéðîí³â. Òåðì³í äîñë³äó –  

7 ä³á. Çàá. ãåìàòîêñèë³íîì ³ åîçèíîì. Çá. õ 288.

Ðèñ. 2. Äåôîðìàö³ÿ çîâí³øí³õ ñåãìåíò³â ïàëè÷îê ³ 
êîëáî÷îê, íàáðÿê çîâí³øíüîãî ÿäåðíîãî øàðó, çíà÷íå 
ñòîíøåííÿ çîâí³øíüîãî ñ³ò÷àñòîãî øàðó ñ³òê³âêè ùóðà 

íà 15-ó äîáó ïàêë³òàêñåë-³íäóêîâàíî¿ ðåòèíîïàò³¿.  
Çàá. ãåìàòîêñèë³íîì ³ åîçèíîì. Çá. õ 288.

Ðèñ. 3. Ðîçøèðåííÿ âíóòð³øíüîãî ÿäåðíîãî, 
âíóòð³øíüîãî ñ³ò÷àñòîãî, ãàíãë³îíàðíîãî òà øàðó 
íåðâîâèõ âîëîêîí íà 60-ó äîáó ï³ñëÿ îñòàííüîãî 

ââåäåííÿ ïàêë³òàêñåëó. Çàá. ãåìàòîêñèë³íîì ³ åîçèíîì. 
Çá. õ 288.
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òð³øí³é ñ³ò÷àñòèé – äî (48,91±1,03) ìêì, ð<0,05; 
ãàíãë³îíàðíèé – äî (15,73±0,42) ìêì, ð<0,05. Ö³ 
øàðè íàáðÿêë³, â³äñòàíü ì³æ êë³òèíàìè ÷è â³äðîñ-
òêàìè çá³ëüøåíà. Çàãàëîì çà ðàõóíîê ðîçøèðåí-
íÿ âíóòð³øí³õ øàð³â ¿¿ òîâùèíà çá³ëüøèëàñÿ äî 
(170,47±3,18) ìêì, ð<0,05, íà òë³ ïîïåðåäíüîãî 
òåðì³íó äîñë³äó ³ ïîð³âíÿíî ç êîíòðîëüíèìè òâàðè-
íàìè. 

Ó íàñòóïíèé òåðì³í (120 ä³á ï³ñëÿ îñòàííüîãî 
ââåäåííÿ ïàêë³òàêñåëó) îçíàêè íàáðÿêó ïðîÿâëÿëè-
ñÿ â ìåíøîìó ñòóïåí³, óñ³ øàðè ñ³òê³âêè ïîòîíøàëè, 
ïîð³âíÿíî ç ïîïåðåäí³ì òåðì³íîì åêñïåðèìåíòó 
(ðèñ. 4). Ìîðôîìåòðè÷í³ ïîêàçíèêè íàáëèçèëè-
ñÿ äî 90-äåííîãî òåðì³íó, àëå íå ïîâåðíóëèñÿ äî 
ïîêàçíèê³â êîíòðîëüíèõ òâàðèí. Òîâùèíà ôîòîðå-

öåïòîðíîãî øàðó ³ çîâí³øíüîãî ÿäåðíîãî ñòàá³ëüíî 
ìåíøà â³ä ïîêàçíèêà ³íòàêòíèõ òâàðèí. Íà öüîìó òë³ 
ãëèáîê³ øàðè ñ³òê³âêè – â³ä âíóòð³øíüîãî ÿäåðíîãî 
äî øàðó íåðâîâèõ âîëîêîí âêëþ÷íî äåùî òîâñò³ø³ 
â³ä êîíòðîëþ, ùî â ñóì³ íàáëèæàº òîâùèíó ñ³òê³âêè 
(121,68±1,33) ìêì äî ïîêàçíèêà êîíòðîëüíèõ òâà-
ðèí.

Òàêèì ÷èíîì, ìè âñòàíîâèëè, ùî ïàêë³òàêñåë â 
åêñïåðèìåíò³ âèêëèêàº íàéá³ëüø ñò³éê³ çì³íè â øàð³ 
ïàëè÷îê ³ êîëáî÷îê, ³ öèì ìîæíà ïîÿñíèòè ïðîÿâè 
ðåòèíîòîêñè÷íîñò³, ÿêà âèçíà÷àºòüñÿ ïðè çàñòî-
ñóâàíí³ öüîãî ñåðåäíèêà â õ³ì³îòåðàï³¿ çëîÿê³ñ-
íèõ ïóõëèí ó êë³í³ö³ [6]. Ïðè öüîìó âèíèêàº íàáðÿê 
øàð³â ñ³òê³âêè, ÿêèé çáåð³ãàºòüñÿ ïðîòÿãîì óñüîãî 
äîñë³äó. Òàêèì ÷èíîì, íàø³ åêñïåðèìåíòàëüí³ äàí³ 

çá³ãàþòüñÿ ç ðåçóëüòàòàìè êë³í³÷íèõ äîñë³äæåíü, 
â ÿêèõ ïîêàçàíî ïîñòóïîâå çíèæåííÿ çîðó íà îáè-
äâà îêà i íàÿâí³ñòü ãëèáîêèõ ïîðóøåíü ñòðóêòóðè 
ñ³òê³âêè ïðîòÿãîì 6 òèæí³â ï³ñëÿ çàâåðøåííÿ êóðñó 
õ³ì³îòåðàï³¿ [11,10,12]. Âèÿâëåí³ ïîðóøåííÿ ìîæóòü 
ñïîñòåð³ãàòèñü ó õâîðèõ ïðîòÿãîì 3 ì³ñÿö³â [8], ùî 
ñï³âïàäàº ç íàøèìè äàíèìè. Ìè ïîä³ëÿºìî äóìêó 
îêðåìèõ äîñë³äíèê³â [2] ùîäî ñòîíøåííÿ ÿäðîâì³ñ-
íèõ øàð³â, âèíèêíåííÿ äèñòðîô³÷íèõ çì³í ³ íàáðÿêó 
ñ³òê³âêè, ïîâ'ÿçàíîãî ç íàêîïè÷åííÿì íàäëèøêîâî¿ 
ð³äèíè â ì³æêë³òèííîìó ïðîñòîð³ ¿¿ íåéðîñåíñîð-
íî¿ ÷àñòèíè. Âîäíî÷àñ, ðîëü ñóäèííîãî, ³øåì³÷íî-
ãî ³ çàïàëüíîãî ïðîöåñ³â ó ïàòîìîðôîãåíåç³ ïàêë³-
òàêñåë-³íäóêîâàíî¿ ðåòèíîïàò³¿ ïîòðåáóº, íà íàøó 
äóìêó, á³ëüø äåòàëüíîãî âèâ÷åííÿ. 

Âèñíîâêè
1. Ïàêë³òàêñåë ³íäóêóº ðåòèíîòîêñè÷í³ñòü, ÿêà 

ïðîÿâëÿºòüñÿ ìîðôîëîã³÷íèìè ³ ìîðôîìåòðè÷íè-
ìè çì³íàìè â ñ³òê³âö³.

2. Íàéá³ëüø ñóòòºâ³ çì³íè âèçíà÷àþòüñÿ ó øàð³ 
ïàëè÷îê ³ êîëáî÷îê, ùî ïðîÿâëÿºòüñÿ ñò³éêèì çìåí-
øåííÿì éîãî òîâùèíè, íàéá³ëüø âèðàæåíèì íà 
15-ó äîáó åêñïåðèìåíòó. Íèçüêèé ðåãåíåðàòîðíèé 
ïîòåíö³àë êîìïîíåíò³â öüîãî øàðó ï³äòâåðäæóºòü-
ñÿ òèì ôàêòîì, ùî âèÿâëåí³ çì³íè âèçíà÷àþòüñÿ 
íàâ³òü íà 120-ó äîáó äîñë³äó. Ìåòðè÷í³ õàðàêòå-
ðèñòèêè ³íøèõ øàð³â çì³íþþòüñÿ ð³çíîñïðÿìîâàíî, 
ñòóï³íü ¿õíüî¿ âèðàæåíîñò³ â³äð³çíÿºòüñÿ â äèíàì³ö³ 
åêñïåðèìåíòó.

3. Ó òîâùèí³ ñ³òê³âêè âèçíà÷àºòüñÿ õâèëåïîä³á-
íèé õàðàêòåð çì³í â³ä 1-¿ äî 27-¿ äîáè: íà 1-ó äîáó 
òîâùèíà çìåíøóºòüñÿ, íà 7-ó äîáó çðîñòàº çà ðà-
õóíîê íàáðÿêó â óñ³õ øàðàõ ñ³òê³âêè, íà 15-ó äîáó 
â³äáóâàþòüñÿ êîìïåíñàòîðí³ çì³íè ç òåíäåíö³ºþ 
äî íîðìàë³çàö³¿ äîñë³äæóâàíîãî ïàðàìåòðó, â³ä 27-¿ 
äî 90-¿ äîáè â á³ëüøîñò³ øàð³â ïîâòîðíî çðîñòàþòü 
îçíàêè íàáðÿêó ³ äèñòðîô³¿ íåéðîí³â, íà 120-ó äîáó 
íàáðÿê çàëèøàºòüñÿ ó âíóòð³øí³õ øàðàõ ñ³òê³âêè (â³ä 
âíóòð³øíüîãî ÿäåðíîãî äî øàðó íåðâîâèõ âîëîêîí).

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îòðè-
ìàí³ äàí³ ìîæíà çàñòîñóâàòè â êë³í³ö³ îíêîëîã³¿ òà 
î÷íèõ õâîðîá ³ç ìåòîþ ïðîãíîçó ³ êîðåêö³¿ ðåòèíî-
òîêñè÷íîñò³, ³íäóêîâàíî¿ õ³ì³îïðåïàðàòàìè òàêñà-
íîâîãî ðÿäó.

Ðèñ. 4. Íàáëèæåííÿ òîâùèíè ñ³òê³âêè äî ïîêàçíèêà 
êîíòðîëüíèõ òâàðèí. Òåðì³í äîñë³äó – 120 ä³á. Çàá. 

ãåìàòîêñèë³íîì ³ åîçèíîì. Çá. õ288.
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ÓÄÊ 611.84+615.281+615.065 
ÌÎÐÔÎÌÅÒÐÈ×Í² ÇÌ²ÍÈ Â Ñ²ÒÊ²ÂÖ² Ï²Ä ÂÏËÈÂÎÌ ÏÀÊË²ÒÀÊÑÅËÓ
Äîâãà Í. Ç., Äºëüöîâà Î. ²., Ãåðàùåíêî Ñ. Á.
Ðåçþìå. Äîñë³äæåíî ïàòîìîðôîãåíåç ñ³òê³âêè îêà â äèíàì³ö³ ðîçâèòêó ðåòèíîïàò³¿ (120 ä³á), çóìîâëåíî¿ 

ââåäåííÿì ïàêë³òàêñåëó â ñóìàðí³é äîç³ 8 ìã/êã ìàñè ò³ëà â åêñïåðèìåíò³ íà 42 á³ëèõ ðàíäîìáðåäíèõ 
ùóðàõ. Ìåòîäè äîñë³äæåííÿ – ñâ³òëîâà ì³êðîñêîï³ÿ ç âèêîðèñòàííÿì êîìï’þòåðíîãî àíàë³çó ìîðôîìå-
òðè÷íèõ ïîêàçíèê³â (øèðèíà øàð³â ³ òîâùèíà ñ³òê³âêè) ñ³òê³âêè îêà. Âñòàíîâëåíî, ùî ïàêë³òàêñåë ³íäóêóº 
ðåòèíîòîêñè÷í³ñòü, ÿêà ïðîÿâëÿºòüñÿ ìîðôîëîã³÷íèìè ³ ìîðôîìåòðè÷íèìè çì³íàìè.

Êëþ÷îâ³ ñëîâà: ñ³òê³âêà îêà, ïàêë³òàêñåë, ðåòèíîïàò³ÿ, ìîðôîìåòð³ÿ.
ÓÄÊ 611.84+615.281+615.065 
ÌÎÐÔÎÌÅÒÐÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß Â ÑÅÒ×ÀÒÊÅ ÏÎÄ ÂËÈßÍÈÅÌ ÏÀÊËÈÒÀÊÑÅËÀ
Äîâãà Í. Ç., Äåëüöîâà Å. È., Ãåðàùåíêî Ñ. Á.
Ðåçþìå. Èññëåäîâàíèå ïîñâÿùåíî èçó÷åíèþ ìîðôîëîãè÷åñêèõ èçìåíåíèé ñåò÷àòêè ãëàçà â äèíàìèêå 

ðàçâèòèÿ ðåòèíîïàòèè, îáóñëîâëåííîé ââåäåíèåì ïàêëèòàêñåëà â ñóììàðíîé äîçå 8 ìã/êã ìàññû òåëà â ýêñ-
ïåðèìåíòå. Ñåò÷àòêà ãëàçà áåëûõ ðàíäîìáðåäíûõ êðûñ áûëà îáúåêòîì ýêñïåðèìåíòà íà ïðîòÿæåíèè 120 
ñóòîê è èçó÷àëàñü ñ ïîìîùüþ ñâåòîâîé ìèêðîñêîïèè ñ èñïîëüçîâàíèåì êîìïüþòåðíîãî ìîðôîìåòðè÷åñêî-
ãî àíàëèçà. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëèëè óñòàíîâèòü ìîðôîìåòðè÷åñêèå êðèòåðèè ìîðôîëîãè÷åñêèõ 
èçìåíåíèé ñåò÷àòêè íà ðàçíûõ ýòàïàõ ðàçâèòèÿ ïàêëèòàêñåë-èíäóöèðîâàííîé ðåòèíîïàòèè.

Êëþ÷åâûå ñëîâà: ñåò÷àòêà, ïàêëèòàêñåë, ðåòèíîòîêñè÷íîñòü, ìîðôîìåòðèÿ.

UDC 611.84+615.281+615.065
MORPHOMETRIC CHANGES IN THE RETINA UNDER INFLUENCE OF PACLITAXEL
Dovga N. Z., Deltsova O. I., Geraschenko S. B.
Abstract. Modern schemes of cancer treatment widely apply taxanes as highly effective anticancer medicines. 

Concurrently, taxanes affect not only cancer cells, but also healthy tissues. Their side effects manifest themselves 
in the toxicity of various parts of the eye. These effects require more thorough research, as the morphological struc-
ture of the parts affected has been little studied. The aim is to study the structure of retina in the development of 
paclitaxel-induced retinotoxicity at the optical level using computer morphometric analysis.

Object and methods. Within the experimental research 42 randombred rats (mass 150-200 g) were given intra-
peritoneal injections of Ðaclitaxel (Actavis, Romania), dosed 2 mg/kg of body mass 1 per 2 days 4 times, which in 
total equals 8 mg/kg, acc. to the method introduced by R.S. Polomano et al. (2002). Samples for research were 
taken in 1, 7, 14, 27, 60, 90, and 120 days after the last paclitaxel injection. As a fixative 10% neutral-buffered for-
malin was used and then the sections were embedded in paraffin according to common rules. the sections were 
stained in hematoxylin and eosin and meausured for the thickness of retina and its layers.

Research outcomes and discussion. In 24 hours after the last paclitaxel injection we could observe the thinning 
of the photoreceptor layer, caused by the shortening of rod and con outer segments, and sometimes the absence 
of the latter. In some cases the shift of nuclei from the outer nuclear layer into photoreceptor layer was observed. 
The thickness of photoreceptor layer established (10,58±0,15) mkm and in control (21,52±0,26) it was diminished 
by 50,80% (p<0,05). The outer nuclear layer also diminished: from (41,76±0,30) mkm in control animals to 
(29,19±0,20) mkm, ð<0,05. In this layer also diffuse homogenous areas without cells were noticed. The thickness 
of the outer plexiform layer has little changed. The inner nuclear layer has thinned to (14,32±0,11) mkm, ð<0,05, 
and the inner plexiform layer has become (21,77±0,23) mkm, ð<0,05. The ganglion cell layer and the nerve fiber 
layer, on the contrary, thickened to (8,62±0,09) mkm, ð<0,05, ³ (4,71±0,10) mkm, ð<0,05; with the manifestation of 
edema and lower amount of neurons. the neurons contained big vacuoles. in general the retina has become thinner.

During the first 7 days the thickness of photoreceptor layer was smaller than in control animals. Also the shift 
of nuclei from the outer nuclear layer into photoreceptor layer was observed. the edema causes the thickening of 
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inner and outer nuclear layers, the plexiform layers and the ganglion cell layer. the inner plexiform layer has the 

uneven thickness. In the neurons of ganglion neuron layer neurons with pyknotic nuclei and vacuolized neuroplasm 

were identified. There were fewer neurons in the ganglion neuron layer. Òhe retina thickness significantly rises.

After 15 days in the photoreceptor layer the shortening of rod and cone outer segments continued. Generally, 

the layer thinned to (8,32±0,10) mkm, ð<0,05. Òhe outer nuclear and plexiform layers lost some of their thickness, 

while the inner nuclear layer did not differ from that of the control animals. The total thickness of retina decreased.

In 27 days after the last injection of paclitaxel the following changes were registered: the photoreceptor, inner and 

outer nuclear layers and the nerve fiber layer thickened, and the ganglion neuron layer became thinner comparing 

to the previous term of research. The retina thickness remained larger than in control animals.

In 60 days after the last paclitaxel injection the photoreceptor and outer nuclear layers remained thinned 

(11,24±0,16) mkm, ð<0,05, and (33,74±0,49) mkm, ð<0,05, correspondingly). Meanwhile, we observed the 

thickening of the inner nuclear (ð<0,05), the inner plexiform (ð<0,05), the ganglion neuron (ð<0,05) and nerve 

fiber (ð<0,05) layers.

On the 90th day the photoreceptor layer remained thinner than in control animals (13,27±0,18) mkm, ð<0,05. 

The other layers thickened: the outer nuclear – (50,47±1,19) mkm, ð<0,05; the inner nuclear layer – (30,54±0,67) 

mkm, ð<0,05; the inner plexiform layer – (48,91±1,03) mkm, ð<0,05; the ganglion neuron layer – (15,73±0,42) 

mkm, ð<0,05. These layers are swollen. The retina thickness reached (170,47±3,18) mkm, ð<0,05.

On the 120th day the retina layers became thinner, the morphometric indexes approached the 90-day term. The 

photoreceptor and outer nuclear layers are steadily thinner than those in the control animals. Òhe deep retina layers 

– from the inner nuclear to the nerve fiber one – are still somewhat thicker than in the control animals, and in total 

the thickness of retina approaches the normal index – (121,68±1,33) mkm, ð<0,05.

Keywords: retina, Ðaclitaxel, retinotoxicity, morphometry.
Ðåöåíçåíò — ïðîô. Á³ëàø Ñ. Ì.

Ñòàòòÿ íàä³éøëà 02.06.2017 ðîêó
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