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Ðîáîòà º ôðàãìåíòîì ÍÄÐ êàôåäðè ã³ñòîëîã³¿, 
öèòîëîã³¿ òà åìáð³îëîã³¿ Ëüâ³âñüêîãî íàö³îíàëüíîãî 
ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî 
«Ëåêòèíîâ³ ìàðêåðè òà öèòîïëàçìàòè÷í³ ñèãíàëüí³ 
ìîëåêóëè ó ïðîöåñ³ êë³òèííî¿ äèôåðåíö³àö³¿ ³ ïðîë³-
ôåðàö³¿», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0700U00106. 

Âñòóï. Ã³ïîòèðîç – êë³í³÷íèé ñèíäðîì, âèêëèêà-
íèé òðèâàëîþ òà ñò³éêîþ íåäîñòàòí³ñòþ ãîðìîí³â 
ùèòîïîä³áíî¿ çàëîçè â îðãàí³çì³ àáî çíèæåííÿì ¿õ 
á³îëîã³÷íîãî åôåêòó íà òêàíèííîìó ð³âí³. Îñíîâíîþ 
ïðè÷èíîþ óðàæåííÿ á³ëüøîñò³ îðãàí³â ïðè ã³ïîòèðîç³ 
º ð³çêå çíèæåííÿ ñèíòåçó ö³ëîãî ðÿäó ôåðìåíò³â óíà-
ñë³äîê äåô³öèòó òèðî¿äíèõ ãîðìîí³â [1, 10, 14, 15]. 
Ïîðóøåííÿ îáì³íó ãë³êîçàì³íîãë³êàí³â ïðèâîäèòü äî 
³íô³ëüòðàö³¿ ñëèçîâèõ îáîëîíîê, øê³ðè ï³äøê³ðíî¿ 
êë³òêîâèíè, ì³îêàðäà. Ç ³íøîãî áîêó ïîðóøåííÿ âîä-
íî-ñîëüîâîãî îáì³íó ïîñèëþºòüñÿ íàäëèøêîì âàçî-
ïðåñèíó òà íåäîñòàòí³ñòþ íàòð³éóðåòè÷íîãî ÷èííèêà 
[1]. Îñîáëèâó ðîëü â³ä³ãðàþòü ïðîöåñè íàêîïè÷åí-
íÿ ïðîäóêò³â á³ëêîâîãî îáì³íó – ãë³êîçàì³íîãë³êàí³â, 
ïîõ³äíèõ ïðîòå¿í³â, ãëþêóðîíîâî¿ òà õîíäðî¿òèíñ³ð-
÷àíî¿ êèñëîò. Âîíè íàêîïè÷óþòüñÿ â ³íòåðñòèö³¿, çó-
ìîâëþþ÷è ñëèçîïîä³áíèé (ìóöèíîçíèé) íàáðÿê [6]. 
Âíàñë³äîê âèñîêî¿ ã³äðîô³ëüíîñò³ ãë³êîçàì³íîãë³êàí³â 
íàêîïè÷óºòüñÿ âîäà òà íàòð³é ó ïîçàñóäèííîìó ïðî-
ñòîð³: ó øê³ð³, ñåðö³, ì’ÿçàõ, ïîðîæíèíàõ îðãàí³çìó. 
Ìîæëèâèé ðîçâèòîê ã³äðîòîðàêñó, ã³äðîïåðèêàðäó, 
àñöèòó [7]. Ã³ïîòèðîç çóìîâëþº òàêîæ çì³íè â ì³î-
êàðä³, âíàñë³äîê íàáðÿêó ì³îöèò³â òà ³íòåðñòèö³þ, ùî 
â ê³íöåâîìó ðåçóëüòàò³ ðåàë³çóºòüñÿ ó ô³áðîç [8]. Ïî-
ðóøóºòüñÿ àòð³îâåíòðèêóëÿðíà ïðîâ³äí³ñòü òà ïðî-
â³äí³ñòü ó ì³îêàðä³. Ä³àãíîñòóþòüñÿ ïîðóøåííÿ ðèòìó 
òà ïðîâ³äíîñò³, ÿê³ ÷àñòî ðåçèñòåíòí³ äî ñòàíäàðòíî-
ãî ïðîòèàðèòì³÷íîãî ë³êóâàííÿ. Ðîçì³ðè ñåðöÿ çá³ëü-
øóþòüñÿ, ìåæ³ éîãî çì³ùóþòüñÿ [3, 11, 14]. Âêàçàí³ 
çì³íè º íàñë³äêîì ÿê çì³í ó ì³îêàðä³, òàê ³ íàñë³äêîì 
ìóöèíîçíîãî âèïîòó äî ïåðèêàðäà ç ôîðìóâàííÿì 
ã³äðîïåðèêàðäà. Íàÿâí³ñòü ïåðèôåðè÷íèõ íàáðÿê³â 
ðîçö³íþºòüñÿ ÿê ïðîÿâ ñåðöåâî¿ íåäîñòàòíîñò³. Õî÷à 
íàáðÿêè ìîæóòü áóòè íàñë³äêîì ðåñòðèêòèâíèõ çì³í 
ó ì³îêàðä³ òà ïåðèôåðè÷íèõ ìóöèíîçíèõ íàáðÿê³â. 
Ó ì³îêàðä³ ïðè ã³ïîòèðîç³ â³äáóâàºòüñÿ çíà÷íèé íà-
áðÿê ì’ÿçîâèõ âîëîêîí òà ³íòåðñòèö³àëüíî¿ òêàíèíè 

[8, 12, 13]. Ö³ çì³íè íîñÿòü äèôóçíèé õàðàêòåð, ïðè 
òðèâàëîìó ïåðåá³ãó ã³ïîòèðîçó âèíèêàº îñåðåäêî-
âèé, à ïîò³ì äèôóçíèé ô³áðîç. Ïðè îá’ºêòèâíîìó äî-
ñë³äæåíí³ âèÿâëÿºòüñÿ çá³ëüøåííÿ ðîçì³ð³â ñåðöÿ, 
ðîçøèðåííÿ éîãî ìåæ. Çá³ëüøåííÿ ðîçì³ð³â ñåðöÿ, 
íàáðÿê êàðä³îì³îöèò³â òà ô³áðîçí³ çì³íè îáóìîâëþ-
þòü ïîðóøåííÿ ïåðåäñåðäíî-øëóíî÷êîâî¿ ïðîâ³ä-
íîñò³ [6, 7, 14]. 

Îñîáëèâó ðîëü â³ä³ãðàþòü ïðîöåñè íàêîïè÷åí-
íÿ ïðîäóêò³â á³ëêîâîãî îáì³íó – ãë³êîçàì³íîãë³êàí³â, 
ïîõ³äíèõ ïðîòå¿í³â, ãëþêóðîíîâî¿ òà õîíäðî¿òèíñ³ð-
÷àíî¿ êèñëîò [7]. Â³äîìî, ùî âóãëåâîäí³ çàëèøêè ÿê³ 
âõîäÿòü äî ñêëàäó ãë³êîïðîòå¿í³â êë³òèí â³ä³ãðàþòü 
êëþ÷îâó ðîëü ó ïðîöåñàõ ìîðôîãåíåçó, çàáåçïå÷ó-
þ÷è ì³æêë³òèíí³ òà êë³òèííî-ìàòðè÷í³ âçàºìîä³¿ [4]. 
Çì³íè âóãëåâîäíîãî ðåïåðòóàðó êë³òèííî¿ ìåìáðàíè 
ìîæå ïðèçâåñòè äî íåçâîðîòíèõ íàñë³äê³â â åìáð³-
îãåíåç³, ðîçâèòêó ë³çîñîìíèõ õâîðîá ÷è ìàë³ãí³çàö³¿ 
â ïîñòíàòàëüíîìó ïåð³îä³. Àíàëàç äèíàì³êè åêñïðå-
ñ³¿ ðåöåïòîð³â ëåêòèí³â íà êë³òèííèõ ìåìáðàíàõ äî-
çâîëÿº äàâàòè â³äïîâ³äü ïðî ð³âåíü ôóíêö³îíàëüíî¿ 
àêòèâíîñò³ êë³òèí, çäàòí³ñòü äî ì³ãðàö³¿, ôàãîöèòîçó, 
ïî÷àòîê íåçâîðîòíèõ çì³í òà àïîïòîç [9]. Ó äîñòóï-
í³é íàì íàóêîâ³é ë³òåðàòóð³ º ïîîäèíîê³ äàí³ ïðî ðîëü 
ãë³êîêîíþãàò³â ó ôóíêö³îíàëüí³é àêòèâíîñò³ êàðä³-
îì³îöèò³â ó íîðì³ ³ íà òë³ ã³ïîôóíêö³¿ ùèòîïîä³áíî¿ 
çàëîçè. 

Ìåòîþ ðîáîòè áóëî äîñë³äèòè çàãàëüíó ìîôî-
ëîã³þ òà âóãëåâîäí³ äåòåðì³íàíòè ãë³êîêîíþãàò³â 
ñòðóêòóðíèõ êîìïîíåíò³â ì³îêàðäà ó êîíòðîëüíèõ 
òâàðèí òà ïðè åêñïåðèìåíòàëüíîìó ã³ïîòèðîç³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè ïðîâî-
äèëè íà ñòàòåâîçð³ëèõ ùóðàõ –ñàìöÿõ ìàñîþ 150- 
180 ã, ÿê³ áóëè ðîçä³ëåí³ íà äâ³ ãðóïè (10 êîíòðîëü-
íèõ ³ 10 äîñë³äíèõ). Åêçîãåííèé ã³ïîòèðîç ³íäóêóâàëè 
ùîäåííèì ââåäåííÿì ç ¿æåþ òèðåîñòàòè÷íîãî ïðå-
ïàðàòó ìåðêàçîë³ëó ó äîç³ 7ìã/êã ìàñè ò³ëà óïðîäîâæ 
30 ä³á. ×åðåç 30 ä³á ïðîâîäèëè åâòàíàç³þ òâàðèí 
øëÿõîì ïåðåäîçóâàííÿ åô³ðíîãî íàðêîçó. Äîñë³-
äæåííÿ çä³éñíþâàëèñü çã³äíî ³ç îñíîâíèìè ñòàíäàð-
òàìè GCP (1996 ð.), ªâðîïåéñüêî¿ êîíâåíö³¿ ³ç ïðàâ 
ëþäèíè òà á³îìåäèöèíè â³ä 04.04.1997, Ãåëüñ³íñüêî¿ 
äåêëàðàö³¿ Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ ³ç åòè÷íèõ 
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ïðèíöèï³â íàóêîâèõ ìåäè÷íèõ äîñë³äæåíü ³ç çàëó-
÷åííÿì ëþäåé (1964-2008), Íàêàçó ÌÎÇ Óêðà¿íè 
¹ 690 â³ä 23.09.2009, òà çà ïîãîäæåííÿì ç Êîì³ñ³ºþ 
ç á³îåòèêè ËÍÌÓ ³ìåí³ Äàíèëà Ãàëèöüêîãî (Ïðîòîêîë 
¹ 6 â³ä 24.06.2013). Ã³ñòîëîã³÷íèé ìàòåð³àë (êóñî÷êè 
ì³îêàðäà ç ä³ëÿíêè øëóíî÷ê³â òà ùèòîïîä³áíî¿ çàëî-
çè) ô³êñóâàëè ó 4 % íåéòðàëüíîìó ôîðìàë³í³, çíå-
âîäíþâàëè, óù³ëüíþâàëè ³ çàëèâàëè ó ïàðàô³í. Çð³çè 
òîâùèíîþ 5-7 ìêì çàáàðâëþâàëè ãåìàòîêñèë³íîì 
òà åîçèíîì äëÿ çàãàëüíî¿ ìîðôîëîã³¿. Âóãëåâîäí³ 
äåòåðì³íàíòè ãë³êîêîíþãàò³â ñòðóêòóðíèõ êîìïî-
íåíò³â ì³îêàðäà äîñë³äæóâàëè ìåòîäîì ëåêòèí-ïå-
ðîêñèäàçíî¿ òåõí³êè ç âèêîðèñòàííÿì ëåêòèí³â LABA 
(LFuc), HPA(NAcDGal), WGA(DGlcNAc>NeuNAc). Â³-
çóàë³çàö³þ ðåöåïòîð³â ëåêòèí³â ïðîâîäèëè â ñèñòåì³ 
ä³àì³íîáåíçèäèíó òåòðàã³äðîõëîðèäó ó ïðèñóòíîñò³ 
ïåðîêñèäó âîäíþ. Äëÿ êîíòðîëþ ñïåöèô³÷íîñò³ ã³ñ-
òîõ³ì³÷íèõ ðåàêö³é áóëî âèêîðèñòàíî: 1) âèêëþ÷åí-
íÿ ëåêòèí – ïåðîêñèäàçíèõ êîí’þãàò³â ç ïðîòîêîëó 
çàôàðáóâàííÿ; 2) ïåðåä íàíåñåííÿì ðîç÷èíó ëåê-
òèíó, ç ìåòîþ îêèñëåííÿ âóãëåâîäíèõ äåòåðì³íàíò 
ãë³êîïîë³ìåð³â, ïðîâîäèëè ïðå-³íêóáàö³þ ã³ñòîëîã³÷-
íèõ çð³ç³â 60 õâ â 1 % Í²Î

4
 (Reanal, Budapest, Hun-

gary). Ó ïåðøîìó âèïàäêó ðåçóëüòàòè ã³ñòîõ³ì³÷íî¿ 
ðåàêö³¿ áóëè ö³ëêîâèòî íåãàòèâíèìè, ó äðóãîìó – 
³ñòîòíî ðåäóêîâàí³. Îêð³ì âèùåîçíà÷åíîãî, â ÿêîñò³ 
ñâîºð³äíîãî êîíòðîëþ ñïåöèô³÷íîñò³ ðåàêö³¿ ñëó-
æèëî íåãàòèâíå çàáàðâëåííÿ îêðåìèõ êë³òèííèõ 
êîìïàðòìåíò³â íà òë³ ëåêòèíî-ðåàêòèâíèõ ñòðóêòóð. 
Êîíòðîëü ôóíêö³¿ ùèòîïîä³áíî¿ çàëîçè çä³éñíþâàëè 
øëÿõîì âèâ÷åííÿ ìîðôîëîã³¿ ùèòîïîä³áíèõ çàëîç, 
ï³ñëÿ çàáàðâëåííÿ ïðåïàðàò³â ãåìàòîêñèë³íîì òà åî-
çèíîì, òà âèçíà÷åííÿì ãîðìîí³â Ò

3
 òà Ò

4
 ó ñèðîâàòö³ 

êðîâ³ ðàä³î³çîòîïíèì ìåòîäîì ç äîïîìîãîþ ñòàí-
äàðòíèõ íàáîð³â. Ìîðôîìåòðè÷í³ äîñë³äæåííÿ 
ïàðàìåòð³â ùèòîïîä³áíî¿ çàëîçè ïðîâîäè ç âèêî-
ðèñòàííÿì êîìï’þòåðíî¿ ïðîãðàìè ImageTool for 
Windows (version 2.00) ç ïîäàëüøîþ ñòàòèñòè÷íîþ 
îáðîáêîþ ðåçóëüòàò³â ç âèêîðèñòàííÿì ïðîãðàìè 
EXEL (Windows 2003). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
ùóð³â äîñë³äíî¿ ãðóïè ìàêðîñêîï³÷íî ùèòîïîä³á-
í³ çàëîçè çá³ëüøóâàëèñÿ ó 2-3 ðàçè â ïîð³âíÿíí³ ç 
êîíòðîëüíî¿ ãðóïîþ, ì³êðîñêîï³÷íî – òèðî¿äí³ ôî-
ë³êóëè íàáóâàëè íåïðàâèëüíî¿ ñêëàä÷àñòî¿ ôîðìè, 
íå ì³ñòèëè êîëî¿äó àáî æ â³í áóâ ïðèñóòí³é ó ìàëèõ 
ê³ëüêîñòÿõ, êóá³÷íèé òèðî¿äíèé åï³òåë³é êîíòðîëü-
íî¿ ãðóïè (ðèñ. 1À) íàáóâàâ öèë³íäðè÷íî¿ ôîðìè ó 
äîñë³ä³ (ðèñ. 1Á), âèÿâëÿëèñÿ ã³ïåðïëàç³ÿ òèðîöè-
ò³â òà ð³çêà ã³ïåðåì³ÿ îðãàíà. Àíàëîã³÷í³ ðåçóëüòàòè 
ìîðôîëîã³¿ ùèòîïîä³áíî¿ çàëîçè â íîðì³ òà ïðè åê-
ñïåðèìåíòàëüíîìó ã³ïîòèðîç³, ³íäóêîâàíîìó ââå-
äåííÿì ìåðêàçîë³ëó (5ìã/êã) ñïîñòåð³ãàëè [5]. 

Îêð³ì òîãî, çì³íþâàëàñü ³ âèñîòà òèðîöèò³â 
ùèòîïîä³áíî¿ çàëîçè. Òàê, ó ùóð³â êîíòðîëüíî¿ ãðóïè 
âèñîòà òèðîöèò³â áóëà â ìåæàõ 9,31 ± 0,49 ìêì, òîä³ 
ÿê ó äîñë³äíèõ òâàðèí âèñîòà öèõ êë³òèí äîð³âíþâàëà 
13,29 ± 0,29 ìêì, ð < 0,001. 

Ã³ïîòèðîç ñóïðîâîäæóâàâñÿ çì³íîþ ð³âíÿ òèðî-
¿äíèõ ãîðìîí³â ó ñèðîâàòö³ êðîâ³ äîñë³äíèõ ùóð³â 
(Ò

3 
â³ä 1,16 ± 0,11 íìîëü/ë äî 1,04 ± 0,13 íìîëü/ë, 

ð < 0,01; òà Ò
4 

â³ä
 
50,0 ± 3,39 íìîëü/ë äî 40,67 ± 3,6 

íìîëü/ë, ð < 0,01). 
Ì³êðîñêîï³÷íå äîñë³äæåííÿ ñò³íêè ñåðöÿ ïîêàçà-

ëî, ùî ì³îêàðä ìàº òèïîâó áóäîâó ³ óòâîðåíèé êàð-
ä³îì³îöèòàìè ç îêñèô³ëüíîþ öèòîïëàçìîþ ó öåíòð³ 
ÿêèõ ðîçòàøîâóþòüñÿ ÿäðà âåðåòåíîïîä³áíî¿ ôîðìè 
ç íåâåëèêîþ ê³ëüê³ñòþ ãåòåðîõðîìàòèíó. Ì³æ êàðä³-
îì³îöèòàìè äîáðå âèäíî ïðîøàðêè ñïîëó÷íî¿ òêà-
íèíè ç êë³òèííèìè åëåìåíòàìè ³ âåëèêîþ ê³ëüê³ñòþ 
ãåìîêàï³ëÿð³â. Ïðîãëÿäàþòüñÿ ³ á³ëüø âåëèê³ ñóäèíè, 
òèïó àðòåð³é, çàïîâíåí³ ïëàçìîþ êðîâ³ òà ôîðìåíè-
ìè åëåìåíòàìè êðîâ³ (ðèñ. 2 À, Â). Ñë³ä çàçíà÷è-
òè, ùî ïðè ã³ïîòèðîç³ ñïîñòåð³ãàºòüñÿ ã³ïåðõðîì³ÿ 
ÿäåð êàðä³îì³îöèò³â, ðîçøèðåííÿ ïðîñâ³òó ñóäèí, 
ïåðèâàñêóëÿðíèé íàáðÿê ³ íåçíà÷íà ³íô³ëüòðàö³ÿ 
ñïîëó÷íî¿ òêàíèíè ëåéêîöèòàìè, ëîêàëüíî òåðèòî-
ð³¿ ñêóï÷åííÿ àäèïîöèò³â (ðèñ. 2 Á, Ã, Ä, Å). Íàáðÿê 
ñïîëó÷íî¿ òêèíèíè ì³îêàðäà ³ ã³ïåðõðîì³þ ÿäåð ïðè 
òèðåî¿äåêòîì³¿ ñïîñòåð³ãàëè [2]. 

Ðèñ. 1. Ùèòîïîä³áíà çàëîçà êîí  òðîëüíèõ òà äîñë³äíèõ ùóð³â. Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì. 
Çá.:õ150. 

À – êîíòðîëü, Á – åêñïåðèìåíòàëüíèé ã³ïîòèðîç. 

 

À Á
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Ëåêòèíîã³ñòîõ³ì³÷í³ äîñë³äæåííÿ ïîêàçàëè ñïå-
öèô³÷í³ñòü çâ’ÿçóâàííÿ ëåêòèí³â ³ç ñòðóêòóðíèìè 
êîìïîíåíòàìè ì³îêàðäà (òàáë.). 

Òàê, ó ì³îêàðä³ òâàðèí êîíòðîëüíî¿ ãðóïè ðåöåï-
òîðè ëåêòèíó WGA àñîö³þâàëèñü ç áàçàëüíîþ ìåìá-
ðàíîþ ãåìîêàï³ëÿð³â, åíäîòåë³ºì, ïåðèíóêëåàðíîþ 
çîíîþ êàðä³îì³îöèò³â òà ç âíóòð³øíüîþ îáîëîíêîþ 
ñóäèí ì³êðîöèðêóëÿòîðíîãî ðóñëà ì³îêàðäà (ðèñ. 3). 
Åêñïðåñ³þ ðåöåïòîð³â ëåêòèíó WGA ñïîñòåð³ãàëè â 
åíäîòåë³îöèòàõ ñèíóñî¿äíèõ ãåìîêàï³ëÿð³â ïå÷³íêè 
[17] òà åíäîòåë³¿ ãåìîêàï³ëÿð³â øê³ðè [16]. Ëåêòèí 
HPA âèÿâèâ ãîìîãåííå çâ’ÿçóâàííÿ ç ñòðóêòóðíèìè 

êîìïîíåíòàìè ì³îêàðäà îäíàê ó ñò³íö³ ñóäèí åï³êàð-
äà çàäåêëàðîâàíî ïîì³òíî âèñîêó éîãî åêñïðåñ³þ. 
Ðåöåïòîðè ôóêîçîñïåöèô³÷íîãî ëåêòèíó LABA åêñ-
ïîíóâàëèñÿ ó åíäîòåë³¿ ñóäèí ì³êðîöèðêóëÿòîðíî-
ãî ðóñëà òà ó ïåðèíóêëåàðí³é çîí³ êàðä³îì³îöèò³â, à 
òàêîæ ó ÿäðàõ åíäîòåë³þ åíäîêàðäà òà ÿäðàõ êë³òèí 
ï³äåíäîòåë³àëüíîãî øàðó. Ïðè åêñïåðèìåíòàëü-
íîìó ã³ïîòèðîç³ ñïîñòåð³ãàëèñü äåÿê³ â³äì³ííîñò³ ó 
çâ’ÿçóâàíí³ ëåêòèí³â, òàê ïîì³ðíà åêñïðåñ³ÿ ðåöåï-
òîð³â ëåêòèíó HPA çàäåêëàðîâàíà ó ïåðèíóêëåàðí³é 
çîí³ êàðä³îì³îöèò³â òà ÿäðàõ åíäîòåë³îöèò³â âíó-
òð³øíüî¿ îáîëîíêè âåí. Ó ïîð³âíÿíí³ ç êîíòðîëüíîþ 

À

Â

Ä

Á

Ã

Å

Ðèñ. 2. Îãëÿäîâ³ ïðåïàðàòè ì³îêàðäà, çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì. 
À – êîíòðîëü Çá.:õ150; Â – êîíòðîëü Çá.:õ600; Á – (äîñë³ä) Çá.:õ150 – ëåéêîöèòàðíà ³íô³ëüòðàö³ÿ; 

Ã – (äîñë³ä) Çá.:õ600 – òåðèòîð³¿ àäèïîöèò³â; Ä – (äîñë³ä) Çá.:õ150 – íàâêîëî ñóäèí ïåðèâàñêóëÿðíèé íàáðÿê;
Å – (äîñë³ä) Çá.:õ600 – íàáðÿê ³íòåðñòèö³þ. 
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À

Â

Ä

ª

Á

Ã

Å

Æ

Ðèñ. 3. Åêñïðåñ³ÿ ðåöåïòîð³â ëåêòèíó WGA ó ñòðóêòóðíèõ êîìïîíåíòàõ ì³îêàðäà. 

À – êîíòðîëü Çá.:õ150; Â,Ä,ª – êîíòðîëü Çá.:õ600; Á – äîñë³ä Çá.:õ150; Ã, Å, Æ – äîñë³ä Çá.:õ600. 
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ãðóïîþ, á³ëüø âèñîêîþ áóëà åêñïðåñ³ÿ ðåöåïòîð³â 
ëåêòèíó WGA ó áàçàëüí³é ìåìáðàí³ ãåìîêàï³ëÿð³â 
òà ïåðèíóêëåàðí³é çîí³ êàðä³îì³îöèò³â (ðèñ. 3 Á, Ã, 
Å, Æ), à òàêîæ ðåöåïòîðè öüîãî ëåêòèíó âèÿâëÿëèñÿ ó 
íåðâîâèõ âîëîêíàõ ³íòåðñòèö³þ (òàáë.). Ôóêîçîñïå-
öèô³÷íèé ëåêòèí LABA çáåð³ãàâ âèñîêó ñïîð³äíåí³ñòü 
äî åíäîòåë³þ ñóäèí, à òàêîæ íåçíà÷íó ñïîð³äíåí³ñòü 
âèÿâèâ äî ÿäåð êàðä³îì³îöèò³â (òàáë.). Îñê³ëüêè ðå-
öåïòîðè òèðî¿äíèõ ãîðìîí³â ëîêàë³çîâàí³ â ÿäðàõ 
òîìó íà òë³ ã³ïîòèðîçó ìîæëèâ³ êîíôîðìàö³éí³ çì³íè 
¿õ ñòðóêòóðè çà ó÷àñò³ âóãëåâîäíîãî êîìïîíåíòà, à 
ñàìå DGlcNAc òà LFuc, òà âïëèâàòè íà ñèíòåç àêòè-
íîâèõ òà ì³îçèíîâèõ ô³ëàìåíò³â ³ çì³íþâàòè ôóíêö³-
îíàëüíó àêòèâí³ñòü êàðä³îì³îöèò³â. 

Âèñíîâîê. Ïîêàçàíî, ùî ïðè ã³ïîòèðîç³ ñïîñòå-
ð³ãàºòüñÿ ã³ïåðõðîì³ÿ ÿäåð êàðä³îì³îöèò³â, ðîçøè-
ðåííÿ ïðîñâ³òó ñóäèí ì³îêàðäà, ïåðèâàñêóëÿðíèé 

íàáðÿê ³ íåçíà÷íà ³íô³ëüòðàö³ÿ ³íòåðñòèö³þ ëåéêî-
öèòàìè, ëîêàëüí³ òåðèòîð³¿ ñêóï÷åííÿ àäèïîöèò³â. 
Íà îñíîâ³ ëåêòèíîã³ñòîõ³ì³÷íèõ äîñë³äæåíü ïîêàçàíà 
ìîäèô³êàö³ÿ ðåöåïòîð³â ëåêòèí³â â ÿäðàõ êàðä³îì³î-
öèò³â òà ó åíäîòåë³îöèòàõ ñóäèí ì³êðîöèðêóëÿòîðíî-
ãî ðóñëà, ùî âêàçóº íà çì³íó ³íòåíñèâíîñò³ ìåòàáî-
ë³÷íèõ ïðîöåñ³â ó êàðä³îì³îöèòàõ òà åíäîòåë³îöèòàõ 
ì³êðîöèðêóëÿòîðíîãî ðóñëà íà òë³ åêñïåðèìåíòàëü-
íîãî ã³ïîòèðîçó. DGlcNAc>NeuNAc-ñïåöèô³÷íèé 
ëåêòèí WGA ìîæå áóòè ìàðêåðîì åíäîòåë³îöèò³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïåð-
ñïåêòèâ³ ïëàíóºòüñÿ ïðîâåñòè ëåêòèíîã³ñòîõ³ì³÷í³ 
äîñë³äæåííÿ ñò³íêè ñåðöÿ ç âèêîðèñòàííÿì á³ëüø 
øèðîêî¿ ïàíåë³ ëåêòèí³â ð³çíî¿ âóãëåâîäíî¿ ñïåöè-
ô³÷íîñò³ òà òë³ ã³ïî- òà ã³ïåðôóíêö³¿ ùèòîïîä³áíî¿ çà-
ëîçè â åêñïåðèìåíò³. 

Òàáëèöÿ 1

Âèêîðèñòàí³ ëåêòèíè òà ¿õ ñïåöèô³÷í³ñòü çâ’ÿçóâàííÿ. ²íòåíñèâí³ñòü çâ’ÿçóâàííÿ ëåêòèí³â 
³ç ñòðóêòóðíèìè êîìïîíåíòàìè ñò³íêè ñåðöÿ

Íàçâà ëåêòèíó éîãî àáðåâ³àòóðà, 
âóãëåâîäíà ñïåöèô³÷í³ñòü

Åíäîòåë³é ñóäèí 
åíäîêàðäà

Åíäîòåë³é ñóäèí 
ì³îêàðäà

Êàðä³î-
ì³îöèòè

Ñóäèíè
åï³êàðäà

Ê Ä Ê Ä Ê Ä Ê Ä

Ëåêòí çîëîòîãî äîùó, LABA (Laburnum 
anagyroides medik)
ñïåöèô³÷íèé äî LFuc

 + + +  + + +  +  + + ï. í. ç
 + + + 

ÿ. ê. 
 + 

 + +  + + + 

Ëåêòèí âèíîãðàäíîãî ñëèìàêà, HPA (Helix 
pomatia l.) ñïåöèô³÷íèé äî NAcDGal

 +  +  +  + ã. ç. ï. í. 
ç. + + 

 + + + ÿ. å. 
 + + + 

Ëåêòèí çàðîäê³â ïøåíèö³, WGA (Wheat 
germ agglutinin) ñïåöèô³÷íèé äî 
DGlcNAc>NeuNAc

 + + + 

á. ì. 
 + + 

á. ì. 
 + + + 

ÿ. 
 + + + 

 + + + ï. í. 
ç. + + + 

ÿ. ê. 
 + + 

í. â. 
 + + + 

âí. î. 
 + + 

Ïðèì³òêà: + + + ³íòåíñèâíå çâ’ÿçóâàííÿ; + + ïîì³ðíå çâ’ÿçóâàííÿ, + ñëàáêå çâ’ÿçóâàííÿ, – â³äñóòíº çâ’ÿçóâàííÿ. Ê-êîíòðîëü, Ä – äîñë³ä 

(ã³ïîòèðîç). ÿ. – ÿäðà; ÿ. å. – ÿäðà åíäîòåë³îöèò³â; ÿ. ê. – ÿäðà êàðä³îì³îöèò³â; á. ì. – áàçàëüíà ìåìáðàíà; âí. î. – âíóòð³øíÿ îáîëîíêà; ã. ç. 

– ãîìîãåííå çâ’ÿçóâàííÿ; í. â. – íåðâîâ³ âîëîêíà; ï. í. ç. – ïåðèíóêëåàðíà çîíà. *Âóãëåâîäíà ñïåöèô³÷í³ñòü âèêîðèñòàíèõ ëåêòèí³â ïîäàíà 

çã³äíî ç [4]. 
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ÙÓÐ²Â Â ÍÎÐÌ² ² ÇÀ ÓÌÎÂ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÃÎ Ã²ÏÎÒÈÐÎÇÓ
ßùåíêî À. Ì., Ñòðóñ Õ. ²., Ñìîëüêîâà Î. Â., Ïàíêåâè÷ Ë. Â. 
Ðåçþìå. Âèâ÷àëè çàãàëüíó ìîðôîëîã³þ òà ãë³êîêîí’þãàòè ñòðóêòóðíèõ êîìïîíåíò³â ì³îêàðäà êîíòðîëü-

íèõ òà äîñë³äíèõ òâàðèí. Äîñë³äè ïðîâîäèëè íà ñòàòåâîçð³ëèõ ùóðàõ –ñàìöÿõ ìàñîþ 150- 180 ã ÿê³ áóëè 
ðîçä³ëåí³ íà äâ³ ãðóïè (10 êîíòðîëüíèõ ³ 10 äîñë³äíèõ). Åêçîãåííèé ã³ïîòèðîç ³íäóêóâàëè ùîäåííèì ââåäåí-
íÿì ç ¿æåþ òèðåîñòàòè÷íîãî ïðåïàðàòó ìåðêàçîë³ëó ó äîç³ 7ìã/êã ìàñè ò³ëà óïðîäîâæ 30 ä³á. ×åðåç 30 ä³á 
ïðîâîäèëè åâòàíàç³þ òâàðèí øëÿõîì ïåðåäîçóâàííÿ åô³ðíîãî íàðêîçó. Ã³ñòîëîã³÷íèé ìàòåð³àë (êóñî÷êè ì³-
îêàðäà ç ä³ëÿíêè øëóíî÷ê³â òà ùèòîïîä³áíî¿ çàëîçè) ô³êñóâàëè ó 4 % íåéòðàëüíîìó ôîðìàë³í³. Çð³çè òîâùè-
íîþ 5-7 ìêì çàáàðâëþâàëè ãåìàòîêñèë³íîì òà åîçèíîì äëÿ çàãàëüíî¿ ìîðôîëîã³¿. Âóãëåâîäí³ äåòåðì³íàíòè 
ãë³êîêîí’þãàò³â ñòðóêòóðíèõ êîìïîíåíò³â ì³îêàðäà äîñë³äæóâàëè ìåòîäîì ëåêòèí-ïåðîêñèäàçíî¿ òåõí³êè ç 
âèêîðèñòàííÿì ëåêòèí³â LABA (LFuc), HPA(NAcDGal), WGA(DGlcNAc>NeuNAc). Â³çóàë³çàö³þ ðåöåïòîð³â ëåê-
òèí³â ïðîâîäèëè â ñèñòåì³ ä³àì³íîáåíçèäèíó òåòðàã³äðîõëîðèäó ó ïðèñóòíîñò³ ïåðîêñèäó âîäíþ. Ïîêàçàíî, 
ùî ïðè ã³ïîòèðîç³ ñïîñòåð³ãàºòüñÿ ã³ïåðõðîì³ÿ ÿäåð êàðä³îì³îöèò³â, ðîçøèðåííÿ ïðîñâ³òó ñóäèí ì³îêàðäà, 
ïåðèâàñêóëÿðíèé íàáðÿê ³ íåçíà÷íà ³íô³ëüòðàö³ÿ ³íòåðñòèö³þ ëåéêîöèòàìè, ëîêàëüí³ òåðèòîð³¿ ñêóï÷åííÿ 
àäèïîöèò³â. Íà îñíîâ³ ëåêòèíîã³ñòîõ³ì³÷íèõ äîñë³äæåíü ïîêàçàíà ìîäèô³êàö³ÿ ðåöåïòîð³â ëåêòèí³â â ÿäðàõ 
êàðä³îì³îöèò³â òà ó åíäîòåë³îöèòàõ ñóäèí ì³êðîöèðêóëÿòîðíîãî ðóñëà, ùî âêàçóº íà çì³íó ³íòåíñèâíîñò³ ìå-
òàáîë³÷íèõ ïðîöåñ³â ó êàðä³îì³îöèòàõ òà åíäîòåë³îöèòàõ ì³êðîöèðêóëÿòîðíîãî ðóñëà íà òë³ åêñïåðèìåíòàëü-
íîãî ã³ïîòèðîçó. DGlcNAc>NeuNAc- ñïåöèô³÷íèé ëåêòèí WGA ìîæå áóòè ìàðêåðîì åíäîòåë³îöèò³â. 

Êëþ÷îâ³ ñëîâà: åêñïåðèìåíòàëüíèé ã³ïîòèðîç, ì³îêàðä, çàãàëüíà ìîðôîëîã³ÿ, ëåêòèíîã³ñòîõ³ì³ÿ. 

ÓÄÊ 611. 127 – 018:547. 96]:616. 441-008. 64-092. 9
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ È ËÅÊÒÈÍÎÃÈÑÒÎÕÈÌÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÌÈÎÊÀÐÄÀ ÁÅËÛÕ 

ÍÅËÈÍÅÉÍÛÕ ÊÐÛÑ Â ÍÎÐÌÅ È ÏÐÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌ ÃÈÏÎÒÈÐÅÎÇÅ
ßùåíêî À. Ì., Ñòðóñ Õ. È., Ñìîëüêîâà Î. Â., Ïàíêåâè÷ Ë. Â. 
Ðåçþìå. Èçó÷àëè îáùóþ ìîðôîëîãèþ è ãëèêîêîíúþãàòû ñòðóêòóðíûõ êîìïîíåíòîâ ìèîêàðäà 

êîíòðîëüíûõ è ïîäîïûòíûõ æèâîòíûõ. Èññëåäîâàíèÿ ïðîâîäèëè íà ïîëîâîçðåëûõ êðûñàõ – ñàìöàõ ìàññîé 
150- 180 ã, êîòîðûå áûëè ðàçäåëåíû íà äâå ãðóïïû (10 êîíòðîëüíûõ è 10 ïîäîïûòíûõ). Ýêçîãåííûé ãèïî-
òèðåîç èíäóöèðîâàëè åæåäíåâíûì ââåäåíèåì ñ åäîé òèðåîñòàòè÷åñêîãî ïðåïàðàòà ìåðêàçîëèëà â äîçå 
7ìã/êã ìàññû òåëà íà ïðîòÿæåíèè 30 ñóòîê. ×åðåç 30 ñóòîê ïðîâîäèëè ýâòàíàçèþ æèâîòíûõ ïóòåì ïåðå-
äîçèðîâêè ýôèðíîãî íàðêîçà. Ãèñòîëîãè÷åñêèé ìàòåðèàë (êóñî÷êè ìèîêàðäà èç îáëàñòè æåëóäî÷êîâ è ùè-
òîâèäíîé æåëåçû) ôèêñèðîâàëè â 4 % íåéòðàëüíîì ôîðìàëèíå. Ñðåçû òîëùèíîé 5-7 ìêì îêðàøèâàëè ãå-
ìàòîêñèë³íîì è ýîçèíîì äëÿ îáùåé ìîðôîëîãèè. Óãëåâîäíûå äåòåðìèíàíòû ãëèêîêîíúþãàòîâ ñòðóêòóðíûõ 
êîìïîíåíòîâ ìèîêàðäà èññëåäîâàëè ìåòîäîì ëåêòèí-ïåðîêñèäàçíîé òåõíèêè ñ èñïîëüçîâàíèåì ëåêòè-
íîâ LABA (LFuc), HPA(NAcDGal), WGA(DGlcNAc>NeuNAc). Âèçóàëèçàöèþ ðåöåïòîðîâ ëåêòèíîâ ïðîâîäèëè 
â ñèñòåìå äèàìèíîáåíçèäèíà òåòðàãèäðîõëîðèäà â ïðèñóòñòâèè ïåðîêñèäà âîäîðîäà. Ïîêàçàíî, ÷òî ïðè 
ãèïîòèðåîçå íàáëþäàåòñÿ ãèïåðõðîìèÿ ÿäåð êàðäèîìèîöèòîâ, ðàñøèðåíèå ïðîñâåòà ñîñóäîâ ìèîêàðäà, 
ïåðèâàñêóëÿðíûé îòåê è íåçíà÷èòåëüíàÿ èíôèëüòðàöèÿ èíòåðñòèöèÿ ëåéêîöèòàìè, ëîêàëüíûå òåððèòîðèè 
ñêîïëåíèÿ àäèïîöèòîâ. Íà îñíîâå ëåêòèíîãèñòîõèìè÷åñêèõ ìåòîäîâ ïîêàçàíà ìîäèôèêàöèÿ ðåöåïòîðîâ 
ëåêòèíîâ â ÿäðàõ êàðäèîìèîöèòîâ è â ýíäîòåëèîöèòàõ ñîñóäîâ ìèêðîöèðêóëÿòîðíîãî ðóñëà, ÷òî ñâèäå-
òåëüñòâóåò îá èçìåíåíèè èíòåíñèâíîñòè ìåòàáîëè÷åñêèõ ïðîöåññîâ â êàðäèîìèîöèòàõ è åíäîòåëèîöèòàõ 
ìèêðîöèðêóëÿòîðíîãî ðóñëà íà ôîíå ýêñïåðèìåíòàëüíîãî ãèïîòèðåîçà. DGlcNAc>NeuNAc- ñïåöèôè÷åñêèé 
ëåêòèí WGA ìîæåò áûòü ìàðêåðîì ýíäîòåëèîöèòîâ. 

Êëþ÷åâûå ñëîâà: ýêñïåðèìåíòàëüíûé ãèïîòèðåîç, ìèîêàðä, îáùàÿ ìîðôîëîãèÿ, ëåêòèíîãèñòîõèìèÿ. 
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Morphological and Lectin Histochemical Characteristics of Myocardium of White Nonlinear Rats in 

Normal and under Experimental Hypothyroidism 
Yashchenko A. M., Strus Kh. I., Smolkova O. V., Pankevych L. V. 
Abstract. General morphology and glycoconjugates of myocardium structural components has been studied 

in control and experimental animals. Experiments were performed on mature rats – males with weight 150-180g, 
who were divided into two groups (10 control and 10 experimental). Exogenous hypothyroidism was induced by 
daily administration of food thyreostatic drug mercazolilum at a dose of 7 mg / kg body weight within 30 days. After 
30 days the animal euthanasia was performed by an overdose of ether anesthesia. Investigations were carried out 
in accordance with the basic standards GCP (1996), the European Convention on Human Rights and Biomedicine 
from 04.04.1997, the Helsinki Declaration of the World Medical Association with the ethical principles of scientific 
medical research involving humans (1964-2008), the Order of the Ministry of Health of Ukraine ¹ 690 from 23. 09. 
2009 and in agreement with the Commission on Bioethics of Danylo Halytsky Lviv National Medical University (Pro-
tocol ¹ 6 of 24.06.2013). Histological material (pieces of myocardium from ventricular areas and thyroid gland) 
were fixed in 4 % neutral formalin, dehydrated, compacted and embedded in paraffin. Sections 5-7 m thick were 
stained by hematoxylin and eosin for general morphology. Glycoconjugate carbohydrate determinants of myocar-
dium structural components were studied by lectin-peroxidase technique using LABA (LFuc), HPA (NAcDGal), WGA 
(DGlcNAc>NeuNAc) lectins. Lectin receptors visualization was conducted in 3’3-diaminobenzidine tetrahydrochlo-
ride system in Í

2
Î

2
 presence. For specificity control of histochemical reactions were used: 1) lectin-peroxidase 

conjugates exclusion from staining protocol; 2) before lection solution application, for oxidation of glycopolymers 
carbohydrate determinants, pre-incubation of histological slides was conducted during 60 min. in 1 % HIO

4
 (Reanal, 

Budapest, Hungary). Function control of thyroid gland was performed by investigation of thyroid glands morphol-
ogy after staining slides by hematoxylin and eosin, and by determining T

3
 and T

4
 hormones in blood serum using 

radiological method by means of standard sets. Morphometric investigations of thyroid glands parameters were 
performed by using computer program ImageTool for Windows (version 2.00), followed by statistical processing 
results using the new EXEL (Windows 2003). It is shown that in hypothyroidism hypechromia of cardiomyocytes’ 
nuclei, expansion of myocardial vascular lumen, perivascular edema and insignificant interstitial infiltration by leu-
kocytes, local area accumulations of adipocytes are observed. Based on lectin histochemical studies it is shown 
modification of lectin receptors in the nuclei of cardiomyocytes and in endothelial cells of the microcirculatory bed, 
thus indicating the change of intensity of metabolic processes in cardiac myocytes and endothelial cells of the 
microcirculatory bed on the background of experimental hypothyroidism. DGlcNAc> NeuNAc-specific WGA lectin 
may be a marker of endothelial cells. 

Keywords: experimental hypothyroidism, myocardium, general morphology, lectin histochemistry. 
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