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Ðîáîòà âèêîíàíà â³äïîâ³äíî äî ïëàíó íàóêîâèõ 
äîñë³äæåíü Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó 
³ìåí³ Òàðàñà Øåâ÷åíêà ³ º ôðàãìåíòîì íàóêîâèõ òåì 
Íàâ÷àëüíî-íàóêîâîãî öåíòðó (ÍÍÖ) «²íñòèòóò á³îëî-
ã³¿»: «Äîñë³äæåííÿ ìåõàí³çì³â ôóíêö³îíóâàííÿ îðãà-
í³â òðàâíîãî òðàêòó òà ìåòîä³â ¿õ êîðåêö³¿» (¹ äåðæ. 
ðåºñòðàö³¿ 0106U005755) òà “Ìåõàí³çìè ðåàë³çàö³¿ 
àäàïòàö³éíî-êîìïåñàòîðíèõ ðåàêö³é îðãàí³çìó çà 
óìîâ ðîçâèòêó ð³çíèõ ïàòîëîã³é” (¹ äåðæ. ðåºñòðàö³¿ 
0111U004648). 

Âñòóï. Íà ñüîãîäí³ äëÿ âèâ÷åííÿ ïàòîìîðôî-
ëîã³¿ ïóõëèííèõ ïðîöåñ³â øèðîêîãî âèêîðèñòàííÿ 
íàáóëè ëåêòèíè, òîìó ùî á³ëüø³ñòü àñîö³éîâàíèõ ç 
ïóõëèíàìè àíòèãåí³â º âóãëåâîäîâì³ñíèìè á³îïîë³-
ìåðàìè ³ íàëåæàòü äî ãë³êîïðîòå¿í³â [7,9]. Ëåêòèíè 
– öå á³ëêè ðîñëèííîãî, òâàðèííîãî òà ì³êðîáíîãî ïî-
õîäæåííÿ, õàðàêòåðíîþ îçíàêîþ ÿêèõ º âèá³ðêîâå ³ 
çâîðîòíº çâ’ÿçóâàííÿ ç âóãëåâîäàìè, ÿêå íå ïðèçâî-
äèòü äî çì³íè õ³ì³÷íî¿ ñòðóêòóðè îñòàíí³õ. Ëåêòèíè 
õàðàêòåðèçóþòüñÿ ñïåöèô³÷í³ñòþ çâ’ÿçóâàííÿ ÿê ç³ 
ñòðóêòóðíèìè êîìïîíåíòàìè íîðìàëüíî¿ ñëèçîâî¿ 
îáîëîíêè øëóíêà, òàê ³ ç ãë³êîêîí’þãàòàìè ïîâåðõí³ 
ïëàçìàëåìè òðàíñôîðìîâàíèõ êë³òèí, ùî äàº ìîæ-
ëèâ³ñòü ëîêàë³çóâàòè òà îõàðàêòåðèçóâàòè çì³íè, ÿê³ 
âèíèêàþòü ïðè ðîçâèòêó íåîïëàñòè÷íèõ çì³í. Ìàþ÷è 
âèñîêèé ñòóï³íü ãë³êîçèëþâàííÿ, ðàêîâ³ êë³òèíè çíà-
÷íî ï³ääàþòüñÿ àãëþòèíóþ÷³é ä³¿ ëåêòèí³â [ 6, 9,14]. 

Ïîïåðåäí³ìè íàøèìè äîñë³äæåííÿìè áóëî ïî-
êàçàíî, ùî 28-äåííå ïðèãí³÷åííÿ ñåêðåö³¿ ñîëÿíî¿ 
êèñëîòè â øëóíêó ùóð³â áëîêàòîðîì H+-K+-ÀÒÔàçè 
îìåïðàçîëîì ïðèçâîäèòü äî ñòðóêòóðíî-ôóíêö³î-
íàëüíèõ çì³í â øëóíêó, ÿê³ ñóïðîâîäæóþòüñÿ äèñ-
áàêòåð³îçîì, ïðè÷èíîþ ÿêîãî º òðèâàëå çíèæåííÿ 
ñåêðåö³¿ ñîëÿíî¿ êèñëîòè [12, 15]. Ñòðóêòóðí³ çì³íè 
ïîëÿãàëè â òîìó, ùî ó ÷àñòèíè ùóð³â ðîçâèâàëèñü 
ïåðåäðàêîâ³ çì³íè, à ó ÷àñòèíè-ðîçâèâàâñÿ ðàê 
[5,15]. Â ðåçóëüòàò³ ñòðóêòóðíèõ ïåðåáóäîâ â ñëèçî-
â³é îáîëîíö³ øëóíêà çì³íþâàëàñü ³ ñåêðåòîðíà ôóíê-
ö³ÿ øëóíêà [11]. 

Ç ìåòîþ êîðåêö³¿ äèñáàêòåð³îçó, ùî ðîçâèâàâñÿ 
â øëóíêó ïðè çíèæåí³é êèñëîòíîñò³ øëóíêîâîãî ñîêó 
[12,16], ìè âèêîðèñòàëè ìóëüòèïðîá³îòèê «Ñèìá³-
òåð® àöèäîô³ëüíèé» êîíöåíòðîâàíèé (Ñèìá³òåð), 
ÿêèé ïî÷èíàº ä³ÿòè îäðàçó ï³ñëÿ ââåäåííÿ, òàê ÿê íà 
â³äì³íó â³ä ³ñíóþ÷èõ ë³îô³ë³çîâàíèõ ïðîá³îòèê³â, â³í 
ì³ñòèòü æèâó ôëîðó ó âèñîêèõ êîíöåíòðàö³ÿõ. Ïðè 
îäíî÷àñíîìó ââåäåíí³ îìåïðàçîëó òà Ñèìá³òåðó 
óïðîäîâæ 28-äí³â ñòðóêòóðíî-ôóíêö³îíàëüí³ çì³íè 
áóëè âèðàæåí³ ñëàáî [3,15 ]. 

Çàñòîñóâàííÿ ëåêòèíîã³ñòîõ³ì³÷íèõ ìåòîä³â äî-
ñë³äæåíü ñëèçîâî¿ îáîëîíêè øëóíêà äîçâîëèòü ïðî-
ëèòè ñâ³òëî íà äåÿê³ ìåõàí³çìè ñòðóêòóðíèõ çì³í ñëè-
çîâî¿ îáîëîíêè, ùî ðîçâèâàþòüñÿ íà òë³ òðèâàëîãî 
çíèæåííÿ êèñëîòíîñò³ øëóíêîâîãî ñîêó, òà ë³êóâàëü-
íî-ïðîô³ëàêòè÷íî¿ ä³¿ Ñèìá³òåðó çà óìîâ òðèâàëîãî 
îäíî÷àñíîãî ââåäåííÿ îìåïðàçîëó òà Ñèìá³òåðó. 

Ìåòîþ äîñë³äæåíü áóëî äîñë³äèòè öèòîòîïî-
ãðàô³þ ëåêòèíîâèõ ðåöåïòîð³â ó ñëèçîâ³é îáîëîíö³ 
øëóíêà ùóð³â ï³ñëÿ òðèâàëî¿ ã³ïîàöèäíîñò³, âèêëèêà-
íî¿ 28 äåííèì ââåäåííÿì îìåïðàçîëó òà çà óìîâ ¿¿ 
êîðåêö³¿ ìóëüòèïðîá³îòèêîì Ñèìá³òåðîì. 

Îá’ºêò òà ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâåäåí³ íà 30 íåë³í³éíèõ ùóðàõ ìàñîþ 150-200 ã ç 
äîòðèìàííÿì íîðìàòèâ³â Êîíâåíö³¿ ç á³îåòèêè Ðàäè 
ªâðîïè 1997 ðîêó, ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çà-
õèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ 
åêñïåðèìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëåé, çà-
ãàëüíèì åòè÷íèì ïðèíöèïàì åêñïåðèìåíò³â íà òâà-
ðèíàõ, óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì 
Óêðà¿íè ç á³îåòèêè (âåðåñåíü 2001 ðîêó), ³íøèõ ì³æ-
íàðîäíèõ óãîä òà íàö³îíàëüíîãî çàêîíîäàâñòâà ó ö³é 
ãàëóç³ [10]. 

Íà ïî÷àòêó åêñïåðèìåíòó ùóð³â áóëî ïîä³ëåíî íà 
3 ãðóïè. Ùóðè ïåðøî¿ ãðóïè, ÿêèì ïðîòÿãîì 28 äí³â 
ââîäèëè 0,2 ìë âîäè äëÿ ³í’ºêö³é, ñëóãóâàëè êîíòð-
îëåì. Ó ùóð³â äðóãî¿ ãðóïè ìîäóëþâàëè òðèâàëå 
çíèæåííÿ øëóíêîâî¿ ñåêðåö³¿. Äëÿ öüîãî ¿ì ïðîòÿãîì 
28 äí³â ââîäèëè áëîêàòîð H+-K+-ÀÒÔàçè îìåïðàçîë 
(«Sigma», ÑØÀ) â äîç³ 14 ìã/êã âíóòð³øíüî÷åðåâèííî 
(â/î) îäèí ðàç íà äîáó, ÿêèé ðîç÷èíÿëè â 0,2 ìë âîäè 
äëÿ ³í’ºêö³é. Ùóðàì òðåòüî¿ ãðóïè ïðîòÿãîì 28 äí³â 
îäíî÷àñíî ç ââåäåííÿì îìåïðàçîëó îðàëüíî ââîäè-
ëè ìóëüòèïðîá³îòèê Ñèìá³òåð (ÒÎÂ ô³ðìà «Î. Ä. Ïðî-
ë³ñîê») â äîç³ 0,14 ìë/êã. «Ñèìá³òåð® àöèäîô³ëüíèé» 
êîíöåíòðîâàíèé – öå á³îìàñà æèâèõ êë³òèí ñèìá³î-
çó 14 øòàì³â ïðîá³îòè÷íèõ áàêòåð³é. Â ñêëàä îäí³º¿ 
äîçè Ñèìá³òåðó (10 ìë) âõîäèòü êîíöåíòðîâàíà á³î-
ìàñà æèâèõ êë³òèí ñèìá³îçó ì³êðîîðãàí³çì³â, ÊÓÎ/
cì3, íå ìåíøå: ëàêòîáàöèëè ³ ëàêòîêîêè – 6,0x1010, 
ïðîï³îíîâîêèñë³ áàêòåð³¿ – 3,0x1010, á³ô³äîáàêòåð³¿ – 
1,0x1010, îöòîâîêèñë³ áàêòåð³¿ – 1,0x106. ×åðåç äåíü 
ï³ñëÿ îñòàííüîãî ââåäåííÿ ðå÷îâèí ùóð³â ï³ääàâàëè 
åâòàíàç³¿ òà âèäàëÿëè øëóíîê. 

Äëÿ â³çóàë³çàö³¿ ôóíêö³îíàëüíî¿ ðåîðãàí³çàö³¿ ì³-
êðîñêîï³÷íèõ óðàæåíü ñëèçîâî¿ îáîëîíêè øëóíêà 
(ÑÎØ) ã³ñòîëîã³÷íèé ìàòåð³àë øëóíêà ô³êñóâàëè ó 
10 % íåéòðàëüíîìó ôîðìàë³í³ ³ çàëèâàëè ó ïàðàô³í 
çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ ç ôàðáóâàííÿì 
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ãåìàòîêñèë³íîì òà åîçèíîì [8]. Îö³íþâàííÿ âóãëå-
âîäíèõ êîìïîíåíò³â ãë³êîïðîòå¿íîâèõ ðåöåïòîð³â 
ñëèçîâî¿ îáîëîíêè øëóíêà ïðîâîäèëè çà àíàë³çîì 
õ³ì³÷íîãî ñêëàäó ã³ñòîõ³ì³÷íî¿ ðåàêö³¿ çà íàÿâí³ñòþ 
÷îðíîãî (êîðè÷íåâîãî) îñàäó ó ì³ñöÿõ çâ’ÿçóâàííÿ 
ëåêòèíó íàï³âê³ëüê³ñíèì ìåòîäîì ç âèêîðèñòàííÿì 
ëåêòèí³â ð³çíî¿ âóãëåâîäíî¿ ñïåöèô³÷íîñò³ ì³÷åíèõ 
ïåðîêñèäàçîþ [9]. Ï³äá³ð ïàíåë³ ëåêòèí³â áóâ çä³é-
ñíåííèé ç óðàõóâàííÿì ¿õí³õ â³äì³ííîñòåé ó âóãëå-
âîäí³é ñïåöèô³÷íîñò³ ç ìåòîþ á³ëüø òî÷íî¿ òà ïîâíî¿ 
³äåíòèô³êàö³¿ âóãëåâîäíèõ êîìïîíåíò³â ãë³êîïðî-
òå¿íîâèõ ðåöåïòîð³â ÑÎØ: ëåêòèí çàðîäê³â ïøå-
íèö³ (WGA), ñïåöèô³÷íîãî äî NAcDGlc→NAcNeu; 
ëåêòèí íàñ³ííÿ àðàõ³ñó (PNA), ñïåöèô³÷íîãî äî 
ßDGal-Í→3DGalNAcDGal; ëåêòèí êîðè áóçèíè ÷îð-
íî¿ (SNA), ñïåöèô³÷íîãî äî Neu5Ac/2→6Gal; ëåê-
òèí âèíîãðàäíîãî ñëèìàêà ( HPA), ñïåöèô³÷íîãî äî 
αNAcαDGal, ëåêòèí íàñ³ííÿ ðèöèíè çâè÷àéíî¿ (RCA), 
ñïåöèô³÷íîãî äî ßDGal, ëåêòèí íàñ³ííÿ ñî¿ (SBA), 
ñïåöèô³÷íèé äî αNAcDGal, ëåêòèí «çîëîòîãî äîùó 
çâè÷àéíîãî» (LABA), ñïåöèô³÷íèé äî αLFuc (ÍÄË 
„Ëåêòèíîòåñò”, ì. Ëüâ³â) [1,2]. Ïåðåãëÿä ïðåïàðàò³â 
òà ôîòîãðàôóâàííÿ çä³éñíþâàëè çà äîïîìîãîþ ì³-
êðîñêîïó Carl Zeiss. ²íòåíñèâí³ñòü ëåêòèí-ðåöåïòîð-
íî¿ ðåàêö³¿ îö³íþâàëè íàï³âê³ëüê³ñíèì ìåòîäîì („-“ 
– ñëàáêà ðåàêö³ÿ, „+”– ïîì³ðíà ðåàêö³ÿ, „++”- ñèëüíà 
ðåàêö³ÿ, „+++” –äóæå ñèëüíà ðåàêö³ÿ, „+-   ” ãåòåðî-
ãåíí³ñòü çâ’ÿçóâàííÿ) çà çàáàðâëåííÿì ïðåïàðàò³â. 
Àêòèâí³ñòü ïåðîêñèäàçè ³, â³äïîâ³äíî, ëîêàë³çàö³þ 
çâ’ÿçóâàííÿ ëåêòèíó ç ãë³êîêîí’þãàòàìè âèçíà÷àëè 
çà êîðè÷íåâèì ïðîäóêòîì îêèñëþâàëüíî¿ ïîë³ìåðè-
çàö³¿ 3,3’ äèàì³íîáåíçèäèíó. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Àíàë³ç ã³ñòîëîã³÷íî¿ êàðòèíè ñëèçîâî¿ îáîëîíêè 
øëóíêà ïîêàçàâ, ùî ó ùóð³â êîíòðîëüíî¿ ãðóïè, ÿêèì 
ïðîòÿãîì 28 ä³á ââîäèëè âîäó äëÿ ³í’ºêö³é, ñëèçî-
âà îáîëîíêà ìàëà íîðìàëüíó ã³ñòîëîã³÷íó áóäîâó 
(ðèñ. 1à). 

Ï³ñëÿ 28 äåííîãî ââåäåííÿ îìåïðàçîëó ó ñëè-
çîâ³é îáîëîíö³ øëóíêà ñïîñòåð³ãàëàñÿ äåñêâàìà-
ö³ÿ åï³òåë³þ ñëèçîâî¿ îáîëîíêè, ó îêðåìèõ çàëîçàõ 
ãëàíäóëîöèòè ï³ääàâàëèñü äåñòðóêòèâíèì çì³íàì. Ó 
ï³äñëèçîâ³é îñíîâ³ ³ âëàñí³é ïëàñòèíö³ ñëèçîâî¿ îáî-
ëîíêè âåëèêà ê³ëüê³ñòü êë³òèí ç íàÿâí³ñòþ îêñèô³ë³é 
ó öèòîïëàçì³. Ñïîñòåð³ãàëàñü âîãíèùåâà âèðàæåíà 
ë³ìôî¿äíîêë³òèííà ³íô³ëüòðàö³ÿ ñëèçîâî¿ îáîëîíêè 
øëóíêà ³ç çàì³ùåííÿì çàëîç, ³íô³ëüòðàö³ÿ âëàñíî¿ 
ïëàñòèíêè ³ ï³äñëèçîâî¿ îñíîâè ëåéêîöèòàìè. Çà-
çíàâàâ çì³í âíóòð³øí³é øàð ì’ÿçîâî¿ îáîëîíêè-ì³ñ-
öÿìè ðîçøàðóâàííÿ (ðèñ. 1á). 

Ó ãðóï³ ùóð³â, ÿêèì ïðîòÿãîì 28 äí³â ðàçîì ç 
îìåïðàçîëîì ââîäèëè Ñèìá³òåð ó ñëèçîâ³é îáîëîí-
ö³ øëóíêà çíèêàëè ÿâèùà äåñòðóêòèâíîãî õàðàêòå-
ðó. Ñóäèíè ñëèçîâî¿ îáîëîíêè áóëè ðîçøèðåí³, çà-
ïîâíåí³ ôîðìåíèìè åëåìåíòàìè êðîâ³ (ðèñ. 1â). Ó 
ï³äñëèçîâ³é îñíîâ³ çìåíøóâàëàñü ê³ëüê³ñòü êë³òèí ç 
îêñèô³ëüíèì êîìïîíåíòîì ó öèòîïëàçì³. Ñòðóêòóðà 
ì’ÿçîâî¿ îáîëîíêè áóëà îäíîð³äíà, áåç ïàòîëîã³÷íèõ 
çì³í. 

Â ï³äòâåðäæåííÿ îòðèìàíèõ ðåçóëüòàò³â ìîð-
ôîëîã³÷íèõ äîñë³äæåíü áóëî ïðîâåäåíî ëåêòèíîâå 
ã³ñòîõ³ì³÷íå äîñë³äæåííÿ ñëèçîâî¿ îáîëîíêè øëóíêà 
ùóð³â, ÿêå ïîêàçàëî íàñòóïí³ îñîáëèâîñò³ öèòîòî-
ïîãðàô³¿ ðåöåïòîð³â âèêîðèñòàíèõ ëåêòèí³â (òàáë.). 
Òàê ó òâàðèí êîíòðîëüíî¿ ãðóïè ó ñòðóêòóðíèõ êîì-
ïîíåíòàõ ñëèçîâî¿ îáîëîíêè á³ëüø³ñòü âèêîðèñ-
òàíèõ íàìè ëåêòèí³â òàêèõ ÿê HPA, WGA, SNA, RCA 
çâ’ÿçóâàëèñÿ ç êë³òèíàìè åï³òåë³àëüíî¿ ïëàñòèíêè 
îñîáëèâî ¿¿ àï³êàëüíî¿ ïîâåðõí³, ùî âêàçóº íà ïðè-
ñóòí³ñòü âóãëåâîäíèõ äåòåðì³íàíò ó âèãëÿä³ NAcDGal, 
NAcDGle, Neu5Ac/2→ 6 Gal, βDGal>βDGalNAc, ùî 
âõîäÿòü äî ñêëàäó ñëèçîâî-á³êàðáîíàòíîãî áàð’ºðó 
òà çàáåçïå÷óþòü ïðîöåñè éîãî â’ÿçê³ñò³ ³ ïðîíèê-
íîñò³, à òàêîæ ïðîöåñè ì³æêë³òèííî¿ âçàºìîä³¿. Ñë³ä 
çâåðíóòè óâàãó, ùî êîìïîíåíòè ñëèçîâî-á³êàðáî-
íàòíîãî áàð’ºðó ñëèçîâî¿ îáîëîíêè øëóíêà òâàðèí 

Ðèñ. 1à. Êîíòðîëüíà ãðóïà. 
Ñëèçîâà îáîëîíêà ôóíäàëüíîãî 

â³ää³ëó øëóíêà íîðìàëüíî¿ ã³ñòî-
ëîã³÷íî¿ áóäîâè. 

Çàáàðâëåííÿ 
ãåìàòîêñèë³íîì-åîçèíîì. 

Çá. 120. 

Ðèñ. 1á. Ñëèçîâà îáîëîíêà ôóíäàëü-
íîãî â³ää³ëó øëóíêà ï³ñëÿ 28-äåííîãî 

ââåäåííÿ îìåïðàçîëà. (1-äåñêâàìàö³ÿ 
åï³òåë³þ, 2-äåñòðóêòèâí³ çì³íè ãëàí-
äóëîöèò³â, 3- ðîçøàðóâàííÿ ì’ÿçåâî¿ 

îáîëîíêè). Çàáàðâëåííÿ ãåìàòîêñèë³í-
åîçèíîì. Çá. 120. 

Ðèñ. 1â. Ñëèçîâà îáîëîíêà ôóí-
äàëüíîãî â³ää³ëó øëóíêà ùóð³â 

ï³ñëÿ 28-äåííîãî ââåäåííÿ îìå-
ïðàçîëà ç Ñèìá³òåðîì (1-ñóäèíè 

çàïîâíåí³ ôîðìåíèìè åëåìåíòàìè 
êðîâ³). Çàáàðâëåííÿ ãåìàòîêñèë³í-

åîçèíîì. Çá. 120. 
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êîíòðîëüíî¿ ãðóïè áóëè ïîçáàâëåí³ αLFuc ³ βDGal. Ó 
çàëîçàõ øëóíêà á³ëüø³ñòü ëåêòèí³â ïðîÿâëÿëè ñïî-
ð³äíåí³ñòü äî ïàð³ºòàëüíèõ êë³òèí ó çàëåæíîñò³ â³ä 
¿õ ëîêàë³çàö³¿. Òàê ó ä³ëÿíö³ äíà çàëîç ó ïàð³ºòàëüíèõ 
êë³òèíàõ â³äì³÷åíà åêñïðåñ³ÿ ðåöåïòîð³â ëåêòèí³â âè-
íîãðàäíîãî ñëèìàêà (HPA) òà ëåêòèí çàðîäê³â ïøå-
íèö³ (WGA) (ðèñ. 2), ó ïðîöåñ³ ôîðìóâàííÿ ñåêðåòó 
äåùî çì³íþºòüñÿ ¿õ âóãëåâîäíèé ïðîô³ëü. 

Ïðè ââåäåíí³ îìåïðàçîëó óïðîäîâæ 28 äí³â 
(òàáë.) ìè êîíñòàòóâàëè ó ñêëàä³ ñëèçîâî-á³êàðáî-
íàòíîãî áàð’ºðó ïîÿâó βDGal ëåêòèíó àðàõ³ñó (PNA) 
(òàáë.), ùî ñâ³ä÷èòü ïðî íåçíà÷í³ ìàðêóâàííÿ ñ³à-
ëîãë³êàí³â òà ïîðóøåííÿ ïðîöåñ³â ê³íöåâîãî ãë³êîë³-
çóâàííÿ âóãëåâîäîâì³ùóþ÷èõ á³îïîë³ìåð³â, à ñàìå 
â³äñóòí³ñòü ìàðêóâàííÿ NAcDGal ñ³àëîâîþ êèñëî-
òîþ [9]. Íàòîì³ñòü ãîëîâí³ êë³òèíè çàëîç çì³íþâà-
ëè ñâ³é âóãëåâîäíèé ïðîô³ëü, ÿêùî ó êîíòðîë³ ö³ 
êë³òèíè áóëè àðåàêòèâí³ äî ëåêòèí³â àáî ïðîÿâëÿëè 
ãîìîãåííå çâ’ÿçóâàííÿ, òî ïðè ââåäåíí³ îìåïðàçî-
ëó ìè êîíñòàòóâàëè åêñïðåñ³þ ðåöåïòîð³â ëåêòèí³â 
HPA,SBA,WGA íà ïîâåðõí³ ìåìáðàí òà ó âíóòð³ø-
íüîêë³òèííèõ êîìïàðòìåíòàõ öèõ êë³òèí, ùî âêàçóº 
íà çì³íó õ³ì³÷íîãî ñêëàäó ñåêðåòó, òà ïðîöåñè éîãî 
ôîðìóâàííÿ. Õàðàêòåðíî, ùî ó ÿäðàõ ÿê ãîëîâíèõ, 
òàê ³ ïàð³ºòàëüíèõ êë³òèí ç’ÿâëÿþòüñÿ ðåöåïòîðè 
βDGal-ñïåöèô³÷íîãî ëåêòèíó PNA (Ðèñ. 2). Ìóêîöè-
òè ëîêàë³çîâàí³ áëèæ÷å äî äíà øëóíêîâèõ ÿìîê ïðî-
ÿâëÿëè àô³íí³ñòü äî NAcDGle ñïåöèô³÷íîãî ëåêòèíó 
çàðîäêó ïøåíèö³ (WGA). Îòæå, ââåäåííÿ îìåïðàçî-
ëó ïðèçâîäèòü äî ìîæëèâîãî “ïåðåïðîãðàìóâàííÿ” 

ñèíòåçó âóãëåâîäíèõ êîìïîíåíò³â ïîâåðõí³ êë³òèí òà 
âíóòð³øíüîêë³òèííèõ êîìïàðòìåíò³â, äî çì³íè õà-
ðàêòåðó ñåêðåòó öèõ êë³òèí, êîíñèñòåíö³¿ ñëèçîâî-
á³êàðáîíàòíîãî áàð’ºðó òà àäãåçèâíèõ ì³æêë³òèííèõ 
âçàºìîçâ’ÿçê³â. 

Â³äîìî, ùî ãë³êîïîë³ìåðè βDGal ó íîðìàëüíèõ ³ 
çð³ëèõ êë³òèíàõ â³äñóòí³ àáî ¿õ âì³ñò íåçíà÷íèé. Ãë³êî-
ïîë³ìåðè, ùî çâ’ÿçóþòü ëåêòèí àðàõ³ñó (PNA) á³ëüø 
âèÿâëÿþòüñÿ ó åìáð³îíàëüíèõ àáî çëîÿê³ñíîòðàíñ-
ôîðìîâàíèõ êë³òèíàõ çäàòíèõ äî ìåòàñòàçóâàííÿ 
[9]. Ïîÿâà ðåöåïòîð³â ëåêòèíó PNA ó ñêëàä³ åï³òå-
ë³àëüíî-ñëèçîâîãî áàð’ºðó òà ÿäðàõ ãëàíäóëîöèò³â 
âêàçóº íà çíèæåííÿ ð³âíÿ ¿õ äèôåðåíö³àö³¿ [9], òîáòî 
íàø³ äàí³ ñâ³ä÷àòü, ùî 28 äåííå ïðèãí³÷åííÿ ñåêðåö³¿ 
ñîëÿíî¿ êèñëîòè îìåïðàçîëîì ïðèçâîäèëî äî çíè-
æåííÿ ð³âíÿ äèôåðåíö³àö³¿ ãîëîâíèõ òà ïàð³ºòàëüíèõ 
êë³òèí. 

Îäåðæàí³ äàí³ ëåêòèíîã³ñòîõ³ì³÷íèõ äîñë³äæåíü 
äîïîâíþþòü òà ï³äòâåðäæóþòü ðåçóëüòàòè ïîïåðå-
äí³õ íàøèõ äîñë³äæåíü, äå áóëî ïîêàçàíî çðîñòàííÿ 
ð³âíÿ êîìïîíåíò³â øëóíêîâîãî ñëèçó, âíàñë³äîê äå-
çîðãàí³çàö³¿ ñïîëó÷íîòêàíèííèõ ñòðóêòóð ñëèçîâî¿ 
îáîëîíêè øëóíêà, îáóìîâëåíó òðèâàëèì ââåäåí-
íÿì îìåïðàçîëó [13]. Ïðîòå, îäíî÷àñíå ââåäåííÿ 
ç îìåïðàçîëîì ìóëüòèïðîá³îòèêà Ñèìá³òåðó ïðî-
òÿãîì 28 ä³á çàïîá³ãàëî ï³äâèùåíîìó êàòàáîë³çìó 
êîëàãåíîâèõ òà íåêîëàãåíîâèõ á³ëê³â ñïîëó÷íî¿ 
òêàíèíè ñëèçîâî¿ îáîëîíêè øëóíêà òà ïîâåðíåííÿ 
ïîêàçíèê³â â³ëüíîãî îêñèïðîë³íó, ôóêîçè òà ãåêñó-
ðîíîâèõ êèñëîò äî íîðìè [4]. 

êîíòðîëü (PNA) 

êîíòðîëü (WGA)

îìåïðàçîë (PNA) 

îìåïðàçîë (WGA)

îìåïðàçîë+Ñèìá³òåð (PNA) 

îìåïðàçîë+Ñèìá³òåð (WGA)

Ðèñ. 2. Ì³êðîôîòîãðàô³¿ ñëèçîâî¿ îáîëîíêè øëóíêà ùóð³â ïðè çàáàðâëåíí³: 

PNA – ëåêòèíàìè íàñ³ííÿ àðàõ³ñó PNA, (ñïåöèô³÷íîãî äî ßDGal-Í→3DGalNAcDGal), 

WGA – ëåêòèíàìè çàðîäêó ïøåíèö³ WGA (ñïåöèô³÷íîãî äî NAcDGle)
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Òàêîæ ëåêòèíîã³ñòîõ³ì³÷í³ äîñë³äæåííÿ â ãðóï³ 
ùóð³â, ÿêèì ïðîòÿãîì 28 äí³â ââîäèëè îìåïðà-
çîë ç Ñèìá³òåðîì ïðîäåìîíñòðóâàëè îñîáëèâ³ñòü 
åêñïðåñ³¿ ðåöåïòîð³â ëåêòèí³â ó òâàðèí ö³º¿ ãðóïè 
(òàáë., ðèñ. 2). Òàê âèÿâëåíà á³ëüø ³íòåíñèâíà åêñ-
ïðåñ³ÿ NAcαDGal ñïåöèô³÷íîãî ëåêòèíó âèíîãðàäíî-
ãî ñëèìàêà HPA òà NAcDGle – ñïåöèô³÷íîãî ëåêòèíó 
çàðîäê³â ïøåíèö³ (WGA) íà àï³êàëüí³é ïîâåðõí³ ³ öè-
òîïëàçì³ åï³òåë³îöèò³â ñëèçîâî¿ îáîëîíêè òà ó åêçî-
êðèíîöèòàõ çàëîç. Çíèæóâàëàñü àô³íí³ñòü ëåêòèíó 
íàñ³ííÿ àðàõ³ñó (PNA) äî åï³òåë³îöèò³â ñëèçîâî¿ îáî-
ëîíêè ãîëîâíèõ ³ ïàð³ºòàëüíèõ ãëàíäóëîöèò³â, òîáòî 
ïàòåðí ç’ÿçóâàííÿ öüîãî ëåêòèíó áóâ íàáëèæåíèé äî 
êîíòðîëüíî¿ ãðóïè. Íà ïîâåðõí³ åï³òåë³îöèò³â ñëè-
çîâî¿ îáîëîíêè ³ ó ÿäðàõ ãîëîâíèõ åêçîêðèíîöèò³â 
ç’ÿâëÿþòüñÿ ðåöåïòîðè αLFuc- ñïåöèô³÷íîãî ëåê-
òèíó «çîëîòîãî äîùó çâè÷àéíîãî» (LABA). Â³äáóâà-
ºòüñÿ ³íòåíñèâíà ñ³àë³çàö³ÿ ïîâåðõí³ åï³òåë³îöèò³â 
³ ïàð³ºòàëüíèõ åêçîêðèíîöèò³â ³ ÷àñòêîâî ãîëîâíèõ 
åêçîêðèíîöèò³â ç ëîêàë³çàö³ºþ ó ä³ëÿíö³ äíà çàëîç. 
Ðåöåïòîðè ëåêòèíó íàñ³ííÿ ðèöèíè çâè÷àéíî¿ (RCA) 
çàäîêóìåíòîâàí³ íàìè íà àï³êàëüí³é ìåìáðàí³ ïî-
âåðõí³ åï³òåë³îöèò³â, òîáòî ó ñêëàä³ åï³òåë³àëüíî-
ñëèçîâîãî áàð’ºðó ó öèòîïëàçì³ ãîëîâíèõ åêçîêðè-
íîöèò³â äíà çàëîç, ó ïàð³ºòàëüíèõ êë³òèíàõ âèâ³äíèõ 
ïðîòîê çàëîç òà ó ñêëàä³ øèéêîâèõ ìóêîöèò³â îêðå-
ìèõ ïîë³â çàëîç. 

Íà ôîí³ äåñòðóêòèâíèõ çì³í çàëîç, ìè êîí-
ñòàòóâàëè öèòîòîïîãðàô³þ ðåöåïòîð³â ëåêòèí³â 

ó ñòðóêòóðíèõ êîìïîíåíòàõ íàáëèæåíó äî òâàðèí 
êîíòðîëüíî¿ ãðóïè. Ùî ìîæå çàáåñïå÷óâàòè íîð-
ìàë³çàö³þ õ³ì³÷íîãî ñêëàäó ñëèçîâî-á³êàðáîíàòíîãî 
áàð’ºðó ç ïîÿâîþ ó éîãî ñêëàä³ αLFuc ëåêòèíó «çî-
ëîòîãî äîùó çâè÷àéíîãî». Ïðè áàãàòüîõ çàõâîðþ-
âàííÿõ ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ôóêîçèëþâàííÿ 
ô³ç³îëîã³÷íî âàæëèâèõ ãë³êîïîë³ìåð³â. Òàê â³äì³÷åíà 
âèñîêîñòàòèñòè÷íà äîñòîâ³ðíà êîðåëÿö³ÿ ì³æ ñòóïå-
íåì ôóêîçèëþâàííÿ α-àíòèòðèïñèíó òà òðàíñôåðè-
íó ïðè ãåïàòîöåëþëÿðí³é êàðöèíîì³ [2]. 

Âèñíîâêè. 
1. 28-äåííå ïðèãí³÷åííÿ ñåêðåö³¿ ñîëÿíî¿ êèñ-

ëîòè îìåïðàçîëîì ïðèçâîäèëî äî ìîðôîëîã³÷íèõ 
çì³í â ñëèçîâ³é îáîëîíö³ øëóíêà: çíèæåííÿ ð³âíÿ 
äèôåðåíö³àö³¿ ãîëîâíèõ òà ïàð³ºòàëüíèõ êë³òèí, 
âíàñë³äîê ÷îãî çì³íþâàâñÿ õ³ì³÷íèé ñêëàä ñåêðåòó 
ãîëîâíèõ êë³òèí. 

2. Ìóëüòèïðîá³îòèê «Ñèìá³òåð® àöèäîô³ëüíèé» 
êîíöåíòðîâàíèé çàïîá³ãàâ ñòðóêòóðíî-ôóíêö³ îíàëü-
íèì çì³íàì â ñëèçîâ³é îáîëîíö³ øëóíêà â óìîâàõ 
òðèâàëî¿ ã³ïîàöèäíîñò³ øëóíêîâîãî ñîêó òà çàáåç-
ïå÷óâàâ íîðìàë³çàö³þ éîãî õ³ì³÷íîãî ñêëàäó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïåð-
ñïåêòèâíèìè º êë³í³÷í³ äîñë³äæåííÿ åôåêòèâíîñò³ 
çàñòîñóâàííÿ ìóëüòèïðîá³îòèêà «Ñèìá³òåðó® àöè-
äîô³ëüíîãî» êîíöåíòðîâàíîãî ó ïðîô³ëàêòèö³ ñòðóê-
òóðíî-ôóíêö³îíàëüíèõ çì³í â ñëèçîâ³é îáîëîíö³ 
øëóíêà, âèêëèêàíèõ òðèâàëîþ ã³ïîàöèäí³ñòþ. 

Òàáëèöÿ 

Öèòîòîïîãðàô³ÿ ðåöåïòîð³â ëåêòèí³â ó ñòðóêòóðíèõ êîìïîíåíòàõ øëóíêà ùóð³â

Åêñïåðèìåíòàëüí³ ãðóïè Êîíòðîëü Îìåïðàçîë Îìåïðàçîë+Ñèìá³òåð

Ñòðóêòóðí³
êîìïîíåíòè 

ÑÎØ 
Ëåêòèíè
òà ¿õ âóãëåâîäíà ñïåöèô³÷í³ñòü

ÅÏ Çàëîçè ÅÏ Çàëîçè ÅÏ Çàëîçè

ãê ïê ì å ãê ïê ì å ãê ïê ì å

ÍÐÀ-ëåêòèí âèíîãðàäíîãî ñëèìàêà, 
(NAcαDGal)

++ - + - - ++ ++ ++ +- - +++ +++ +++ ++ -

PNA-ëåêòèí íàñ³ííÿ àðàõ³ñó (ßDGal) ÃÇ - - +++ + + - - - + - ++ -

LABA-ëåêòèí «çîëîòîãî äîùó 
çâè÷àéíîãî», (αLFuc)

ÃÇ ÃÇ ++ ++ - - -

WGA-ëåêòèí çàðîäê³â ïøåíèö³, 
(NAcDGle, NeuNAe)

+ - ++ - - +++ +++ ++ +++ - +++ ++ +++ + -

SNA-ëåêòèí êîðè áóçèíè ÷îðíî¿, 
(Neu5Ac/2→ 6 Gal)

++ - ++ - - + - - - - +++ + +++ + -

SBA-ëåêòèí íàñ³ííÿ ñî¿, (NAcDGal) ÃÇ + +++ - - - + ÃÇ

RCA-ëåêòèí íàñ³ííÿ ðèöèíè 
çâè÷àéíî¿, ñïåöèô³÷íèé äî
(βDGal>βDGalNAc)

++ - ++ - - ++ +-++ + + - ++ ++ ++ ++ -

Ïðèì³òêà: åï- åï³òåë³àëüíà ïëàñòèíêà, ãê- ãîëîâí³ êë³òèíè, ïê-ïàð³ºòàëüí³ êë³òèíè, å-åíäîêðèíîöèòè, ì- ìóêîöèòè, ÃÇ-ãîìîãåííå 

çâ’ÿçóâàííÿ, ÑÎØ- ñëèçîâà îáîëîíêà øëóíêà, (+++ ³íòåíñèâíå çâ’ÿçóâàííÿ (åêñïðåñ³ÿ), ++ ïîì³ðíå çâ’ÿçóâàííÿ, + ñëàáêå çâ’ÿçóâàííÿ, – 

â³äñóòí³ñòü çâ’ÿçóâàííÿ,+-    ãåòåðîãåíí³ñòü çâ’ÿçóâàííÿ. 
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28-ÄÅÍÍÎ¯ Ã²ÏÎÀÖÈÄÍÎÑÒ²
Öèðþê Î. ². 
Ðåçþìå. Â ðîáîò³ ïðîâåäåíî ìîðôîëîã³÷íèé òà ëåêòèíîã³ñòîõ³ì³÷íèé àíàë³ç ñëèçîâî¿ îáîëîíêè øëóíêà 

ï³ñëÿ 28-äåííîãî ïðèãí³÷åííÿ ñåêðåö³¿ ñîëÿíî¿ êèñëîòè â øëóíêó ùóð³â áëîêàòîðîì H+-K+-ÀÒÔàçè îìåïðàçî-
ëîì. Ïîêàçàíî, ùî 28-äåííå ïðèãí³÷åííÿ ñåêðåö³¿ ñîëÿíî¿ êèñëîòè îìåïðàçîëîì ïðèçâîäèëî äî çíèæåííÿ 
ð³âíÿ äèôåðåíö³àö³¿ ãîëîâíèõ òà ïàð³ºòàëüíèõ êë³òèí, âíàñë³äîê ÷îãî çì³íþâàâñÿ õ³ì³÷íèé ñêëàä ñåêðåòó ãî-
ëîâíèõ êë³òèí. Âèêîðèñòàííÿ ìóëüòèïðîá³îòèêà «Ñèìá³òåð® àöèäîô³ëüíèé» çàïîá³ãàëî äåñòðóêòèâíèì çì³íàì 
â ñëèçîâ³é îáîëîíö³ øëóíêà òà ïîðóøåííþ ïðîöåñ³â ãë³êîë³çóâàííÿ äî ÿêèõ ïðèçâîäèòü òðèâàëå ïðèãí³÷åííÿ 
øëóíêîâî¿ ñåêðåö³¿ îìåïðàçîëîì. 

Êëþ÷îâ³ ñëîâà: ñëèçîâî¿ îáîëîíêè øëóíêà, ëåêòèíîâà ã³ñòîõ³ì³ÿ, îìåïðàçîë, ìóëüòèïðîá³îòèê «Ñèìá³òåð® 
àöèäîô³ëüíèé». 
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Ìîðôîëîãè÷åñêèé è ëåêòèíîãèñòîõèìè÷åñêèé àíàëèç ñëèçèñòîé îáîëî÷êè æåëóäêà ïîñëå 

28-äíåâíîé ãèïîàöèäíîñòè
Öèðþê Å. È. 
Ðåçþìå. Â ðàáîòå ïðîâåäåí ìîðôîëîãè÷åñêèé è ëåêòèíîãèñòîõèìè÷íèõ àíàëèç ñëèçèñòîé îáîëî÷êè 

æåëóäêà ïîñëå 28 äíåé óãíåòåíèÿ ñåêðåöèè ñîëÿíîé êèñëîòû â æåëóäêå êðûñ áëîêàòîðîì H+-K+-ÀÒÔàçè 
îìåïðàçîëîì. Ïîêàçàíî, ÷òî 28-äíåâíîå óãíåòåíèå ñåêðåöèè ñîëÿíîé êèñëîòû îìåïðàçîëîì ïðèâîäèëî ê 
ñíèæåíèþ óðîâíÿ äèôôåðåíöèàöèè ãëàâíûõ è ïàðèåòàëüíûõ êëåòîê, â ðåçóëüòàòå ÷åãî ìåíÿëñÿ õèìè÷åñêèé 
ñîñòàâ ñåêðåòà ãëàâíûõ êëåòîê. Èñïîëüçîâàíèå ìóëüòèïðîáèîòèêà «Ñèìáèòåð ® àöèäîôèëüíûé» ïðåäîò-
âðàùàëî äåñòðóêòèâíûå èçìåíåíèÿ â ñëèçèñòîé îáîëî÷êå æåëóäêà è íàðóøåíèå ïðîöåññîâ ãëèêîëèçèðîâà-
íèÿ ê êîòîðûì ïðèâîäèò äëèòåëüíîå óãíåòåíèå æåëóäî÷íîé ñåêðåöèè îìåïðàçîëîì. 

Êëþ÷åâûå ñëîâà: ñëèçèñòàÿ îáîëî÷êà æåëóäêà, ëåêòèíîâàÿ ãèñòîõèìèÿ, îìåïðàçîë, ìóëüòèïðîáèîòèê 
«Ñèìáèòåð® àöèäîôèëüíûé». 
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Morphological and Histochemical Lectin Analysis of Gastric Mucosa after 28-days of Hypoacidity
Tsyryuk O. I
Abstract. In our days lectins are widely used for pathologic study of tumors, because most tumor-associated 

antigens are carbohydrate containing biopolymers and belong to the glycoprotein. Lectins are characterized by 
specificity of binding to the structural components of normal gastric mucosa and the surface of transformed cells. 
Previously our studies have shown that 28-day inhibition of gastric acid secretion in the stomach of rats by H+-K+-
ATPase inhibitor omeprazole leads to structural and functional changes in the stomach, accompanied by dysbiosis, 
caused by prolonged decrease of the hydrochloric acid secretion. Hydrochloric acid plays also important role in the 
prevention of stomach bacterial colonization. It protects organism from microorganisms that enter into stomach 
with food. Bacterial overgrowth in proximal part of digestive tract is also additional risk of malignization in stom-
ach. The elimination of disbyosis using probiotics are an actual way of prevention of pathological changes in the 
stomach. 

In this connection, our aim was to study effect of multiprobiotic “Symbiter® acidophilic” on morphological and 
histochemical lectin changes in stomach under the conditions of long-term inhibition of gastric acid secretion by 
omeprazole. 

The rats were divided into 3 groups. The animals of the first (control) group were injected with 0. 2 ml of water 
(intraperitoneally (i. p.)) during 28 days once a day. The rats of the next two groups were injected with omeprazole 
(«Sigma», USA) (14 mg/kg, i. p., once a day) during 28 days. Omeprazole was solved in 0. 2 of ml water for injec-
tions. In addition the animals of the third group were treated with multiprobiotic “Symbiter® acidophilic concen-
trated” simultaneously with omeprazole (OD Prolisok Ltd) in dose 0. 14 ml/kg which was solved in 0. 2 ml of water 
for injections. “Symbiter® acidophilic” is concentrated fluid biomass consisted of 14 symbiotic bacteria strains. 1 
ml of “Symbiter® acidophilic” contains no less than 6. 0x1010 CFU of Lactobacillus and Lactococcus, 3. 0x1010 CFU 
of Propionic bacterium, 1. 0x1010 CFU of Bifidobacterium, 1. 0x106 CFU of Acetic bacterium. 

One day after the last injection the rats were sacrificed and their gastric mucosa was removed. It was performed 
morphological and histochemical lectin analysis of gastric mucosa. 

Analysis of the histology of the gastric mucosa of the control group of rats, injected with water for 28 days, 
showed that the mucous structure was normal. However, after 28 days of omeprazole administration it was ob-
served desquamation of the epithelium in gastric mucosa and destructive changes of cells of some glands. In the 
gastric mucosa in the group of rats that were administered within 28 days of omeprazole together with “Symbiter® 
acidophilic” phenomenon of destruction disappeared. The structure of the muscle layer was common, without 
pathological changes. 

Lectin histochemical study of gastric mucosa showed disruption of terminal glycosylation of carbohydrate 
containing biopolymers and change of the carbohydrate profile of main gland cells in rats after 28 days of 
administration of omeprazole. 

After simultaneous administration of omeprazole with “Symbiter® acidophilic” we have got cytotopography of 
lectin receptors close to the animals in the control group. 

So, it was concluded that multiprobiotic “Symbiter® acidophilic” concentrated prevented destructive changes 
in the gastric mucosa and interrupt of glycosylation processes which were caused by prolonged inhibition of gastric 
secretion by inhibitor of H +-K +-ATPase omeprazole. 

Key words: gastric mucosa, lectin histochemistry, omeprazole, multiprobiotic “Symbiter® acidophilic”. 
Ðåöåíçåíò – ïðîô. Ñòàð÷åíêî ². ². 
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