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Äîñë³äæåííÿ º ôðàãìåíòîì êîìïëåêñíî¿ ì³æ-
êàôåäðàëüíî¿ òåìè Ëüâ³âñüêîãî íàö³îíàëüíîãî 
ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî 
«Êë³í³êî-åêñïåðèìåíòàëüí³ îá´ðóíòóâàííÿ ìîí³òî-
ðèíãó ä³àãíîñòèêè òà ë³êóâàííÿ çàõâîðþâàíü îð-
ãàí³â òðàâíî¿ ñèñòåìè òà ãåïàòîïàò³é», ¹ äåðæàâ-
íî¿ ðåºñòðàö³¿ 0100U002267. 

Âñòóï. Îäíèì ç ôàêòîð³â, ùî ìîæå âèêëèêàòè 
ðîçâèòîê êàíöåðîãåíåçó ó òîâñò³é êèøö³ º ã³ïåðãà-
ñòðèíåì³ÿ [4, 9]. Çàñòîñóâàííÿ áëîêàòîð³â ïðîòîííî¿ 
ïîìïè (îìåïðàçîëó, ëàíñîïðàçîëó) âèêëèêàº çðîñ-
òàííÿ êîíöåíòðàö³¿ ãàñòðèíó ó êðîâ³, ÿêèé ç êðîâî-
ïëèíîì äîñÿãàº åï³òåë³îöèò³â òîâñòî¿ êèøêè òà ïðî-
ÿâëÿº òðîô³÷íó ä³þ, âïëèâ íà ïðîöåñè äèôåðåíö³àö³¿ 
òà ïðîë³ôåðàö³¿ êë³òèí ó ñëèçîâ³é îáîëîíö³ òîâñòî¿ 
êèøêè (ÑÎÒÊ) [3, 14]. Ó ÑÎÒÊ ãàñòðèí âçàºìîä³º ç 
ÑÑÊ-2 ðåöåïòîðàìè, ïðèçâîäÿ÷è äî çì³í ìîòîðè-
êè, âñìîêòóâàííÿ, ïîñèëþº ïðîöåñè ïðîë³ôåðàö³¿, 
ùî ìîæå âèêëèêàòè ðîçâèòîê êàíöåðîãåíåçó [2, 12]. 
Ïðîãàñòðèí, àì³äíà ôîðìà ãàñòðèíó òà Gly-ãàñòðèí 
ñòèìóëþþòü ïðîë³ôåðàö³þ åï³òåë³îöèò³â òîâñòî¿ 
êèøêè [4, 10]. 

Ñèñòåìà L-àðã³í³í/NO-ñèíòàçà â³ä³ãðàº çíà-
÷íó ðîëü ó ðåãóëÿö³¿ ô³ç³îëîã³÷íèõ ïðîöåñ³â ó òîâ-
ñò³é êèøö³, ðåãóëþþ÷è ñåêðåö³þ, òðàíñïîðò âîäè 
òà åëåêòðîë³ò³â, ìîòîðèêó, öèòîïðîòåêö³þ, êðîâî-
ïëèí, à òàêîæ çàáåçïå÷óº ì³æêë³òèííó ³íòåãðàö³þ 
òà ïðîë³ôåðàö³þ [5, 8]. Îäíàê, ÿê çì³íþºòüñÿ ñòàí 
ñèñòåìè L-àðã³í³í/NO-ñèíòàçà çà óìîâ ìîäóëþâàí-
íÿ ¿¿ àêòèâíîñò³ íà òë³ ã³ïåðãàñòðèíåì³¿ äîñë³äæåíî 
íåäîñòàòíüî. 

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè ìîðôîëîã³÷í³ 
çì³íè ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè òà ñòàí ñèñ-
òåìè L-àðã³í³í/NO-ñèíòàçà ó í³é çà óìîâ ìîäóëþâàí-
íÿ àêòèâíîñò³ NO-ñèíòàçè íà òë³ ã³ïåðãàñòðèíåì³¿ ó 
ùóð³â. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâåäåí³ íà 38 ùóðàõ ìàñîþ 180-220 ã â³äïîâ³äíî 
äî ”Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà 
òâàðèíàõ” (Êè¿â, 2001), ÿê³ óçãîäæóþòüñÿ ç ªâðîïåé-
ñüêîþ êîíâåíö³ºþ ïðî çàõèñò åêñïåðèìåíòàëüíèõ 
òâàðèí (Ñòðàñáóðã, 1985). 

Ùóð³ áóëè ðîçä³ëåí³ íà 4 ãðóïè: ïåðøà – êîíòð-
îëüíà; äðóãà – òâàðèíè, ÿêèì ââîäèëè áëîêàòîð 

Í + ,Ê + – ÀÒÔàçè ëàíñîïðàçîë (ó äîç³ 30 ìã/êã); òðåòÿ 
– òâàðèíè, ÿêèì ââîäèëè ëàíñîïðàçîë òà ïðåêóðñîð 
ñèíòåçó í³òðîãåíó îêñèäó L-àðã³í³í (ó äîç³ 300 ìã/êã); 
÷åòâåðòà – òâàðèíè, ÿêèì ââîäèëè ëàíñîïðàçîë òà 
áëîêàòîð iíäóöèáåëüíî¿ NO-ñèíòàçè àì³íîãóàí³äèí 
(äîçà 20 ìã/êã). Ïðåïàðàòè ââîäèëèñü ïåðîðàëü-
íî ïðîòÿãîì äâîõ òèæí³â. Çàá³ð ìàòåð³àëó äëÿ äî-
ñë³äæåíü ïðîâîäèëè ï³ä óðåòàíîâèì çíå÷óëåííÿì 
(1,1 ìã/êã). 

Îö³íêó ñòàíó ñèñòåìè L-àðã³í³í/NO-ñèíòàçà 
âèçíà÷àëè çà âèçíà÷åííÿì: âì³ñòó í³òðèò àí³îíó 
âèêîðèñòîâóþ÷è ðåàêòèâ Ãðèñà [7], àêòèâíîñò³ NO-
ñèíòàçè [6] ó ÑÎÒÊ, òà êîíöåíòðàö³¿ L-àðã³í³íó ó 
ïëàçì³ êðîâ³ çà ìåòîäîì [1], êîíöåíòðàö³þ ãàñòðèíó 
ó êðîâ³ âèçíà÷àëè çàñòîñîâóþ÷è íàá³ð ðåàêòèâ³â 
ô³ðìè ÌÐ Biomedicals, LLC (USA). 

Ïðè ã³ñòîëîã³÷íèõ äîñë³äæåííÿõ ïðåïàðàòè çà-
áàðâëþâàëè ãåìàòîêñèë³í-åîçèíîì. Ïðè öüîìó âè-
çíà÷àëè íå ò³ëüêè ÿê³ñí³ çì³íè, à òàêîæ ïðîâîäèëè 
ìîðôîìåòðè÷íèé àíàë³ç êîìïîíåíò³â ñëèçîâî¿ îáî-
ëîíêè òîâñòî¿ êèøêè – ïëîùó ïîïåðå÷íîãî ïåðåð³çó 
ÿäåð åï³òåë³îöèò³â, ãëèáèíó êðèïò òà øèðèíó ñëèçî-
âî¿ îáîëîíêè. Íà ì³êðîôîòîãðàô³ÿõ, îòðèìàíèõ íà 
çá³ëüøåíí³ õ 150 – 320, ïðîâîäèëè îáâåäåííÿ êîí-
òóð³â îðãàíî¿ä³â ³ îá÷èñëåííÿ ¿õí³õ ïëîù çà äîïîìî-
ãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ UTHSCSA ImageTool 
(USA). Êîëüîðîâ³ ì³êðîôîòîãðàô³¿ îòðèìàíî çà äî-
ïîìîãîþ öèôðîâî¿ ôîòîêàìåðè Olympus C-5050 
Zoom (Olympus Europe GmbH, ßïîí³ÿ) òà ì³êðîñêîïà 
Olympus BX-41 (Olympus Europe GmbH, ßïîí³ÿ) ïðè 
çá³ëüøåíí³ õ150-320. 

Ñòàòèñòè÷í³ ðîçðàõóíêè òà ïîáóäîâó ä³àãðàì 
ïðîâîäèëè çà äîïîìîãîþ ïðîãðàìè Microsoft Excel, 
Statistica. Ïîêàçíèêè ðîçãëÿäàëè ÿê ñòàòèñòè÷íî äî-
ñòîâ³ðí³ ïðè çíà÷åííÿõ t, ÿêå â³äïîâ³äàëî 95 % â³ðî-
ã³äíîñò³ àáî ð < 0,05. Äàí³ ó òàáëèö³ ïîäàí³ ÿê ñåðåä-
íº òà éîãî ñòàíäàðòíà ïîõèáêà (M ± m). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Áëîêóâàííÿ Í + ,Ê + -ÀÒÔàçè ëàíñîïðàçîëîì ïðîòÿ-
ãîì äâîõ òèæí³â ïðèçâîäèòü äî ð³çêîãî çðîñòàííÿ 
êîíöåíòðàö³¿ ãàñòðèíó â êðîâ³ äî 430 ± 11,2 ïã/ìë 
(ð < 0,05), çà óìîâ íîðìè – 103 ± 7,4 ïã/ìë, òà âèðà-
æåíèõ çì³í ñòðóêòóðíèõ êîìïîíåíò³â ÑÎÒÊ: â³äçíà-
÷åí³ çì³íè ÿê ñòîâï÷àñòèõ ïîâåðõíåâèõ åï³òåë³îöèò³â, 
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òàê ³ ñòðóêòóðè åï³òåë³îöèò³â êðèïò, êåëèõîïîä³áíèõ 
êë³òèí ³ ì³êðîöèðêóëÿòîðíîãî ðóñëà, ö³ë³ñí³ñòü îäíî-
øàðîâîãî öèë³íäðè÷íîãî åï³òåë³þ (ðèñ. 1 À-Á). 

Ïðè öüîìó â³äçíà÷àëîñü â³äøàðóâàííÿ òà äåñêâà-
ìàö³ÿ åï³òåë³àëüíèõ êë³òèí, ïîðóøóºòüñÿ ñëèçîâèé 
áàð’ºð. Çìåíøóºòüñÿ âì³ñò ñëèçó íà ïîâåðõí³ ñëèçî-
âî¿. Öå ìîæå âèêëèêàòè ðîçâèòîê çàïàëüíîãî ïðîöå-
ñó ç ïîäàëüøèì ïîãëèáëåííÿì ïðîöåñó òà çàëó÷åí-
íÿì äî íüîãî á³ëüøî¿ ê³ëüêîñò³ êë³òèí, âèíèêíåííÿì 
íàáðÿêó. Çà ðàõóíîê çì³íè êë³òèí ïðîõîäèòü ðîçøè-
ðåííÿ ïðîñâ³òó äíà êðèïòè. Êåëèõîïîä³áí³ êë³òèíè 
íàãðîìàäæóâàëè ãðàíóëè ñåêðåòó, ìàëè çá³ëüøåíèé 
ðîçì³ð òà çàéìàëè çíà÷íî á³ëüøó ïëîùó ó êðèïòàõ. 

Ïðè ã³ïåðãàñòðèíåì³¿ ïëîùà ïî-
ïåðå÷íîãî ïåðåð³çó ÿäåð åï³òåë³î-
öèò³â ÑÎÒÊ çðîñëà ç 1,76 ± 0,06 äî 
2,01 ± 0,15 ìêì2, ãëèáèíà êèøêîâèõ 
êðèïò ï³äâèùèëàñü ç 54,4 ± 1,21 äî 
62,4 ± 4,42 ìêì (ð0,05), øèðèíà 
ñëèçîâî¿ îáîëîíêè – ç 122,5 ± 3,03 
äî 139,5 ± 7,07 ìêì (ð0,05), ê³ëü-
ê³ñòü êë³òèí ó êðèïòàõ çá³ëüøèëàñü 
íà – 32 % (ð0,05), ùî ñâ³ä÷èòü 
ïðî àêòèâàö³þ ïðîë³ôåðàòèâíèõ 
ïðîöåñ³â. 

Ã³ïåðãàñòðèíåì³ÿ ïðîòÿãîì 
äâîõ òèæí³â ïðèçâîäèëà äî çðîñ-
òàííÿ âì³ñòó í³òðèò-àí³îíó (íà 
25 %, ð < 0,05), ïðè öüîìó â³äçíà÷à-
ëîñü ï³äâèùåííÿ ð³âíÿ àêòèâíîñò³ 
çàãàëüíî¿ NOS (íà 28 %, ð < 0,05), 
àêòèâíîñò³ ñNOS (íà 26 %, ð < 0,05) 
â ÑÎÒÊ òà çìåíøåííÿ êîíöåíòðàö³¿ 
L-àðã³í³íó (íà 18 %) ó ïëàçì³ êðîâ³. 
Ñï³âñòàâëÿþ÷è çì³íè àêòèâíîñò³ 
NO-ñèíòàç òà âì³ñòó í³òðèò-àí³îíó 
ó ÑÎÒÊ çà óìîâ ã³ïåðãàñòðèíåì³¿ 
ñïîñòåð³ãàºìî îäíîñïðÿìîâàí³ 
çì³íè, ÿê³ ñâ³ä÷àòü ïðî òå, ùî çðîñ-
òàííÿ í³òðèò-àí³îíó îáóìîâëåíî 
ï³äâèùåííÿì àêòèâíîñò³ ñNOS. 
Ï³äâèùåííÿ àêòèâíîñò³ ñNOS ñó-
ïðîâîäæóâàëîñü òåíäåíö³ºþ äî 
çìåíøåííÿ êîíöåíòðàö³¿ L-àðã³í³íó 
â ïëàçì³ êðîâ³, ùî ñâ³ä÷èòü ïðî 
ò³ñíèé çâ’ÿçîê ì³æ àêòèâí³ñòþ NO-
ñèíòàç ó ÑÎÒÊ òà êîíöåíòðàö³ºþ 
L-àðã³í³íó ïëàçìè êðîâ³. 

Ã³ñòîëîã³÷íèìè äîñë³äæåííÿìè 
ïîêàçàíî, ùî ÑÎÒÊ çà óìîâ äâî-
òèæíåâîãî ââåäåííÿ L-àðã³í³íó íà 
ôîí³ ã³ïåðãàñòðèíåì³¿ çáåð³ãàº 
ñâîþ ñòðóêòóðó. Ñëèçîâèé áàð’ºð 
íå ïîðóøåíèé, êåëèõîïîä³áí³ 
êë³òèíè ñòðóêòóðîâàí³ òà çíàõî-
äÿòüñÿ íà ð³çíèõ ôàçàõ ñèíòåçó 
òà âèä³ëåííÿ ñåêðåòó. Íàáðÿêó 
ÑÎÒÊ íå ñïîñòåð³ãàºòüñÿ. Ïðî-
ñâ³ò òà äíî êðèïò çíàõîäÿòüñÿ ó 

Ðèñ. 1. Ì³êðîôîòîãðàô³ÿ ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè á³ëèõ ùóð³â 
çà óìîâ íîðìè (À), çà óìîâ áëîêóâàííÿ Í + , Ê + -ÀÒÔàçè (Á) ëàíñîïðàçî-

ëîì. Çàáàðâëåííÿ: ãåìàòîêñèë³í-åîçèí. Çá³ëüøåííÿ õ 400. 

Ðèñ. 2. Ì³êðîôîòîãðàô³ÿ ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè á³ëèõ ùóð³â 

çà óìîâ ââåäåííÿ L-àðã³í³íó (À) òà áëîêóâàííÿ àêòèâíîñò³ iNOS àì³íîãóà-

í³äèíîì (Á) íà ôîí³ ã³ïåðãàñòðèíåì³¿. Çàáàðâëåííÿ: 

ãåìàòîêñèë³í-åîçèí. Çá³ëüøåííÿ õ 120. 

À

À

Á

Á

äåùî çâóæåíîìó ñòàí³ (ðèñ. 2). Çà óìîâ ââåäåííÿ 
L-àðã³í³íó íà ôîí³ ã³ïåðãàñòðèíåì³¿ ãëèáèíà êèøêî-
âèõ êðèïò çìåíøóâàëàñü äî 50,3 ± 7,22 ìêì, ó ïî-
ð³âíÿíí³ ç ä³ºþ ëàíñîïðàçîëó; øèðèíà ñëèçîâî¿ îáî-
ëîíêè ñóòòºâî íå çì³íþâàëàñü (142,8 ± 8,53 ìêì); 
ïëîùà ïîïåðå÷íîãî ïåðåð³çó ÿäåð åï³òåë³îöèò³â 
ñòàíîâèëà 1,87 ± 0,19 ìêì2, ê³ëüê³ñòü êë³òèí ó êðèïòàõ 
áóëà ìåíøîþ íà 11 %, ó ïîð³âíÿíí³ ç ïîêàçíèêàìè 
ïðè ã³ïåðã³ñòðèíåì³¿. 

Äâîòèæíåâå ââåäåííÿ L-àðã³í³íó íà ôîí³ ã³ïåð-
ãàñòðèíåì³¿ íå âèêëèêàëî âèðàæåíèõ çì³í âì³ñòó í³-
òðèò-àí³îíó òà àêòèâíîñò³ NO-ñèíòàç. Ïðè öüîìó àê-
òèâí³ñòü çàãàëüíî¿ NO-ñèíòàçè, àêòèâí³ñòü cNOS òà 
iNOS áóëè íà ð³âí³ ïîêàçíèê³â ïðè ä³¿ ëàíñîïðàçîëó 
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(òàáë.). Êîíöåíòðàö³ÿ L-àðã³í³íó ó ïëàçì³ êðîâ³ áóëà 
íà 15 % âèùîþ, í³æ ïðè ã³ïåðãàñòðèíåì³¿. 

Òå ùî àêòèâí³ñòü NO-ñèíòàç òà âì³ñò í³òðèò-àí³-
îíó ó ÑÎÒÊ ïðè ââåäåíí³ L-àðã³í³íó íà òë³ ã³ïåðãà-
ñòðèíåì³¿ âèðàæåíî íå çì³íþâàëèñü, ó ïîð³âíÿíí³ ç 
ïîêàçíèêàìè ïðè ã³ïåðãàñòðèíåì³¿, î÷åâèäíî îáó-
ìîâëåíî çðîñòàííÿì ð³âíÿ L-àðã³í³íó ó êðîâ³ òà êë³òè-
íàõ, ÿêèé º ñóáñòðàòîì äëÿ NO-ñèíòàç. 

Òàê, ïîïåðåäí³ìè äîñë³äæåííÿìè áóëî ïîêà-
çàíî, ùî ï³äâèùåííÿ ïîçàêë³òèííî¿ êîíöåíòðàö³¿ 
L-àðã³í³íó ïðèçâîäèëî äî ïîñèëåííÿ ïðîäóêö³¿ í³-
òðîãåíó îêñèäó ³íäóöèáåëüíîþ òà åíäîòåë³àëüíîþ 
ôîðìàìè NO-ñèíòàç åíäîòåë³àëüíèìè êë³òèíàìè òà 
àêòèâîâàíèìè ìàêðîôàãàìè [8]. Ñë³ä â³äçíà÷èòè, ùî 
L-àðã³í³í òàêîæ ìåòàáîë³çóº àðã³íàçà ç óòâîðåííÿì 
îðí³òèíó òà ñå÷îâèíè, ÿê³ ó ñâîþ ÷åðãó ìîæóòü âïëè-
âàòè íà ñèíòåç í³òðîãåíó îêñèäó iNOS. 

Îòæå, äâîòèæíåâå ââåäåííÿ L-àðã³í³íó íà òë³ ã³-
ïåðãàñòðèíåì³¿ âèêëèêàëî çìåíøåííÿ ãëèáèíè êèø-
êîâèõ êðèïò òà äåùî çíèæóâàëàñü ïëîùà ïîïåðå-
÷íîãî ïåðåð³çó ÿäåð åï³òåë³îöèò³â ó ÑÎÒÊ, ïðè öüîìó 
âèðàæåíî íå çì³íþâàëàñü àêòèâí³ñòü NO-ñèíòàç òà 
âì³ñò í³òðèò-àí³îíó ó ÑÎÒÊ, êîíöåíòðàö³ÿ L-àðã³í³íó 
â ïëàçì³ êðîâ³ ìàëà äèíàì³êó äî çðîñòàííÿ. 

Âàæëèâî â³äçíà÷èòè òå, ùî ä³ÿ L-àðã³í³íó íà ðîç-
âèòîê êàíöåðó òîâñòî¿ êèøêè çàëåæèòü â³ä ñòàä³¿ – ï³ä 
÷àñ ñòàä³¿ ³í³ö³àö³¿ L-àðã³í³í çíèæóº ã³ïåðïðîë³ôåðà-
ö³þ êë³òèí êðèïò òà ðîçâèòîê êîëîðåêòàëüíîãî êàíöå-
ðó, ï³ä ÷àñ ïðîãðåñ³¿ – ä³ÿ L-àðã³í³íó º ñòèìóëþþ÷îþ, 
ïðè öüîìó L-àðã³í³í º íåîáõ³äíîþ àì³íîêèñëîòîþ 
äëÿ ðîñòó êàíöåðîãåííèõ êë³òèí [8, 11, 16]. 

 Çà óìîâ äâîòèæíåâîãî ââåäåííÿ áëîêàòîðà ³NOS 
àì³íîãóàí³äèíó íà òë³ ã³ïåðãàñòðèíåì³¿ ã³ñòîëîã³÷íè-
ìè äîñë³äæåííÿìè ïîêàçàíî, ùî ñëèçîâèé áàð’ºð 
ÑÎÒÊ áóâ íå ïîðóøåíèé, íàáðÿêó íå ñïîñòåð³ãà-
ëîñü. Â³äñòàíü ì³æ êðèïòàìè íå áóëà çá³ëüøåíîþ. 
Êåëèõîïîä³áí³ êë³òèíè çíàõîäèëèñü ó ð³çíèõ ôàçàõ 
ñåêðåòîðíîãî öèêëó (ðèñ. 2-Á). Ïðè öüîìó ãëèáèíà 
êèøêîâèõ êðèïò (63,9 ± 6,3 ìêì), øèðèíà ñëèçîâî¿ 
îáîëîíêè (141,7 ± 9,51 ìêì) òà ïëîùà ïîïåðå÷íî-
ãî ïåðåð³çó ÿäåð åï³òåë³îöèò³â áóëè íà ð³âí³ ïîêàç-
íèê³â ïðè ä³¿ ëàíñîïðàçîëó. Öå ñâ³ä÷èòü ïðî òå, ùî 
áëîêóâàííÿ iNOS àì³íîãóàí³äèíîì íå âèêëèêàëî âè-
ðàæåíèõ çì³í ñòðóêòóðè êîìïîíåíò³â ÑÎÒÊ çà óìîâ 
ã³ïåðãàñòðèíåì³¿. 

 Äâîòèæíåâå áëîêóâàííÿ àêòèâíîñò³ ³NOS àì³íî-
ãóàí³äèíîì íà òë³ ã³ïåðãàñòðèíåì³¿ íå âèêëèêàëî äî-
ñòîâ³ðíèõ âì³ñòó í³òðèò-àí³îíó, â³äçíà÷åíà òåíäåíö³ÿ 
äî çìåíøåííÿ àêòèâíîñò³ ñNOS, àêòèâí³ñòü iNOS 
ñóòòºâî íå çì³íþâàëàñü ó ÑÎÒÊ (òàáë.). Äî àêòèâà-
ö³¿ iNOS ïðèçâîäèòü ïîðóøåííÿ ñëèçîâîãî áàð’ºðó, 
ùî ñïðè÷èíÿº ïîñòóïëåííÿ ç ïîðîæíèíè êèøêè ì³-
êðîáíèõ ïîë³ñàõàðèä³â, ì³òîãåííèõ ñòèìóë³â, ïðî-
çàïàëüíèõ öèòîê³í³â, àáî ðîçâèòîê ã³ïîêñ³¿ ç ïîäàëü-
øèì ïîñèëåííÿì ïðîöåñ³â ë³ïîïåðîêñèäàö³¿ [12, 14]. 

Îòæå, çà óìîâ äâîòèæíåâî¿ ã³ïåðãàñòðèíåì³¿ ÿêà 
º îäíèì ç ôàêòîð³â ïîñèëåííÿ ïðîë³ôåðàòèâíèõ 
ïðîöåñ³â ó òîâñò³é êèøö³, âïëèâ ïðåêóðñîðà í³òðî-
ãåíó îêñèäó L-àðã³í³íó àáî ñåëåêòèâíîãî áëîêàòîðà 
NO-ñèíòàçè íà òë³ ã³ïåðãàñòðèíåì³¿ ñïðè÷èíÿº ïðî-
òåêòèâíèé âïëèâ íà ñòàí ñëèçîâî¿ îáîëîíêè òîâñòî¿ 
êèøêè. 

Âèñíîâêè. 
1. Ã³ïåðãàñòðèíåì³ÿ ïðîòÿãîì äâîõ òèæí³â ó 

ÑÎÒÊ âèêëèêàëà ïîðóøåííÿ ñëèçîâîãî áàð’ºðó, 
íàãðîìàäæåííÿ ãðàíóë ñåêðåòó â êåëèõîïîä³áíèõ 
êë³òèíàõ, çá³ëüøåííÿ ¿õ ðîçì³ðó, ê³ëüê³ñòü êë³òèí ó 
êðèïòàõ çðîñòàëà, ï³äâèùåííÿ âì³ñòó í³òðèò-àí³îíó 
(íà 25 %, ð0,05) â³äáóâàëîñü çà ðàõóíîê çðîñòàí-
íÿ àêòèâíîñò³ cNOS (íà 26 %, ð0,05), êîíöåíòðàö³ÿ 
L-àðã³í³íó â ïëàçì³ êðîâ³ çìåíøóâàëàñü. 

2. Çà óìîâ äâîòèæíåâîãî ââåäåííÿ L-àðã³í³íó 
íà ôîí³ ã³ïåðãàñòðèíåì³¿ çìåíøóâàëèñü ñòðóêòóðí³ 
çì³íè ïîâåðõíåâèõ åï³òåë³îö³ò³â, êåëèõîïîä³áíèõ 
êë³òèí, ãëèáèíà êèøêîâèõ êðèïò, ïîðóøåííÿ ñëè-
çîâîãî áàð’ºðó ó ÑÎÒÊ, ïðè öüîìó âèðàæåíî íå 
çì³íþâàëàñü àêòèâí³ñòü NO-ñèíòàç òà êîíöåíòðàö³ÿ 
í³òðèò-àí³îíó ó ÑÎÒÊ, ó ïîð³âíÿíí³ ç ïîêàçíèêàìè 
ïðè ã³ïåðãàñòðèíåì³¿. 

3. Äâîòèæíåâå áëîêóâàííÿ iNOS íà òë³ 
ã³ïåðãàñòðèíåì³¿ çàïîá³ãàëî ìîðôîëîã³÷íèì çì³íàì 
ñëèçîâîãî áàð’ºðó, åï³òåë³îöèò³â òà êðèïò, ïðèçâî-
äèëî äî òåíäåíö³¿ çìåíøåííÿ àêòèâíîñò³ çàãàëüíî¿ 
NOS, âì³ñòó í³òðèò-àí³îíó, ó ïîð³âíÿíí³ ç ïîêàçíèêà-
ìè ïðè ã³ïåðãàñòðèíåì³¿. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ñåðåä 
ïîäàëüøèõ íàïðÿìê³â äîñë³äæåííÿ ïåðñïåêòèâíèì º 
âèçíà÷åííÿ ðîë³ åíäîãåííèõ ïðîñòàãëàíäèí³â òà öè-
êëîîêñèãåíàçè çà óìîâ ã³ïåðãàñòðèíåì³¿ ó ñëèçîâ³é 
îáîëîíö³ òîâñòî¿ êèøêè. 

Òàáëèöÿ 

Àêòèâí³ñòü NO-ñèíòàç, âì³ñò í³òðèò-àí³îíó â ÑÎÒÊ òà êîíöåíòðàö³ÿ L- àðã³í³íó â ïëàçì³ 
êðîâ³ çà óìîâ ââåäåííÿ L-àðã³í³íó òà áëîêóâàííÿ iNOS íà òë³ ã³ïåðãàñòðèíåì³¿

Ñåð³¿ äîñë³äæåíü 
Í³òðèò-àí³îí,

ìêìîëü/ë
Àêòèâí³ñòü iNOS, 

íìîëü/õâ•ã
Àêòèâí³ñòü ñNOS,

íìîëü/õâ•ã
Àêòèâí³ñòü NOS,

íìîëü/õâ•ã
L-àðã³í³í,

ìêã/ìë

Êîíòðîëüí³
òâàðèíè

16,5 ± 1,58 0,205 ± 0,08 0,49 ± 0,07 0,698 ± 0,06 43,1 ± 2,8

Ã³ïåðãàñòðèíåì³ÿ 20,7 ± 1,63 * 0,271 ± 0,08 0,62 ± 0,09* 0,87 ± 0,08* 35,4 ± 2,1 *

Ââåäåííÿ L-àðã³í³íó íà òë³ ã³ïåð-
ãàñòðèíåì³¿

19,8 ± 1,26 0,275 ± 0,07 0,63 ± 0,1 0,89 ± 0,12 40,9 ± 5,09 

²íã³áóâàííÿ àêòèâíîñò³ iNOS íà 
òë³ ã³ïåðãàñòðèíåì³¿

19,5 ± 0,6 0,261 ± 0,03 0,49 ± 0,06# 0,743 ± 0,04 37,4 ± 8,2

Ïðèì³òêà: *- p < 0,05 ó ïîð³âíÿíí³ ç ïîêàçíèêàìè êîíòðîëüíî¿ ãðóïè; # – p < 0,05 ó ïîð³âíÿíí³ ç ïîêàçíèêàìè ïðè ã³ïåðãàñòðèíåì³¿; M ± m, 

n = 8-10. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 3 (120)306

ÌÎÐÔÎËÎÃ²ß

Ë³òåðàòóðà
1. Àëåéíèêîâà Ò. Ë. Ðóêîâîäñòâî ê ïðàêòè÷åñêèì çàíÿòèÿì ïî áèîõèìèè / Ò. Ë. Àëåéíèêîâà, Ã. Â. Ðóáöîâà, 

Í. À. Ïàâëîâà – Ì. : Ìåäèöèíà, 2000. – 128 ñ. 
2. Âïëèâ áëîêàäè ÑÑÊ/ãàñòðèíîâèõ ðåöåïòîð³â íà òðàíñïîðòíó ôóíêö³þ îáîäîâî¿ êèøêè â óìîâàõ òðèâàëî¿ ã³ïåðãàñòðèíåì³¿ 

/ Ò. Ì. Ãóðëåíêî, Î. Ê. Âîðîí³íà, Ò. Â. Îâ÷àðèê [òà ³í.] // Åêñïåðèìåíòàëüíà òà êë³í³÷íà ô³ç³îëîã³ÿ ³ á³îõ³ì³ÿ. – 2007. – 
¹ 1 (36). – Ñ. 16-21. 

3. Ê³ìàêîâè÷ Â. É. Ìîðôîëîã³÷í³ çì³íè ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè ïðè áëîêóâàíí³ Í + ,Ê + -ÀÒÔàçè ëàíñîïðàçîëîì òà 
ÑÑÊ-2 ãàñòðèíîâèõ ðåöåïòîð³â / Â. É. Ê³ìàêîâè÷, Ï. Î. Ñêëÿðîâ, Â. ². Êîâàëèøèí // Ô³ç³îë. æóðí. – 2009. – Ò. 55, ¹ 5. – 
Ñ. 42- 48. 

4. Ê³ìàêîâè÷ Â. É. Ðîëü ãàñòðèíó ó ïðîöåñàõ êàíöåðîãåíåçó òîâñòî¿ êèøêè / Â. É. Ê³ìàêîâè÷, Ï. Î. Ñêëÿðîâ // Ïðàêòè÷íà 
ìåäèöèíà. – 2007. – Ò. 13, ¹ 1. – Ñ. 138-146. 

5. Ñàâêà Ò. Ì. Ðîëü îêñèäó àçîòó â ðåãóëÿö³¿ òðàíñïîðòó âîäè òà åëåêòðîë³ò³â ÷åðåç åï³òåë³é òîâñòî¿ êèøêè â íîðì³ òà çà 
óìîâ îöòîâî-êèñëîãî âèðàçêîâîãî êîë³òó ó ùóð³â / Ò. Ì. Ñàâêà, Ã. Ì. Òîëñòàíîâà, ß. Ì. Ñàâèöüêèé // Ô³ç³îëîã³÷íèé æóð-
íàë. – 2010. – Ò. 56, ¹ 1. – Ñ. 109-117. 

6. Ñóìáàåâ Â. Â. Âëèÿíèå ÄÄÒ íà àêòèâíîñòü ñèíòàçû îêñèäà àçîòà â ïå÷åíè, ëåãêèõ è ãîëîâíîì ìîçãå êðûñ / Â. Â. Ñóì-
áàåâ, È. Ì. ßñèíñêàÿ // Ñîâð. ïðîáë. òîêñèêîëîãèè. – 2000. – ¹ 3. – Ñ. 3-7. 

7. Analysis of nitrate, nitrite and [15N]nitrate in biological fluids / L. C. Green, D. A. Wagner, J. Glogowski [et al.] // Anal. Biochem. 
– 1982. – Vol. 126, ¹ 1. – Ð. 131-138. 

8. Arginine metabolism and nutrition in growth, health and disease / G. Wu, F. W. Bazer, T. A. Davis [et al.] // Amino Acids. – 2009. – 
Vol. 37. – P. 153-168. 

9. Circulating gastrin concentrations in patients at increased risk of developing colorectal carcinoma / A. C. Paterson,  
F. A. Macrae,  C. Pizzey [et al.] // J. Gastroenterol. Hepatol. – 2014. – Vol. 29, ¹ 3. – P. 480-486. 

10. Gastrin : from pathophysiology to cancer prevention and treatment / G. Maddalo,  Y. Spolverato,  M. Rugge, F. Farinati // 
Eur. J. Cancer. Prev. – 2014. – Vol. 23, ¹ 4. – P. 258-263. 

11. Grabon W. Arginina-podstawowy aminokwas w procesie nowotworzenia / W. Grabon // Postepy Hig. Med. Dosw. – 2006. –
Vol. 60. – P. 483-489. 

12. Oncogenic rats induces gastrin gene expression in colon cancer / H. Nakata, S. L Wang., C. Chung [et al.] // Gastroenterol. – 
1998. – Vol. 115. – P. 1144-1153. 

13. Pacher P. Nitric oxide and peroxynitrite in health and disease / P. Pacher, J. S. Beckman, L. Liaudet // Physiol. Rev. – 2007. – 
Vol. 87, ¹ 1. – P. 315-424. 

14. Potential role of endocrine gastrin in the colonic adenoma carcinoma sequence / S. A. Watson, T. M. Morris, D. F. McWilliams 
[et al.] // Br. J. Cancer. – 2002. –Vol. 87, ¹ 5. – P. 567-573. 

15. Roles of nitric oxide (NO) and NO synthases in healing of dextran sulfate sodium-induced rat colitis / Y. Aoi, S. Terashima,
M. Ogura [et al.] // J. Physiol. Pharmacol. – 2008. – Vol. 59, ¹ 2. – P. 315-336. 

16. The effects of L-arginine on crypt cell hyperproliferation in colorectal cancer / Q. Ma, K. E. Williamson, D. O’Rourke [et al.] // 
J. Surg. Res. – 1999. – Vol. 81. – P. 181-188. 

ÓÄÊ 612. 36-018. 25:615. 355
ÌÎÐÔÎËÎÃ²×Í² ÇÌ²ÍÈ ÒÀ ÑÒÀÍ ÑÈÑÒÅÌÈ L-ÀÐÃ²Í²Í/NO-ÑÈÍÒÀÇÀ ÇÀ ÓÌÎÂ ÌÎÄÅËÞÂÀÍß ÀÊ-

ÒÈÂÍÎÑÒ² NO-ÑÈÍÒÀÇÈ Ó ÑËÈÇÎÂ²É ÎÁÎËÎÍÖ² ÒÎÂÑÒÎ¯ ÊÈØÊÈ ÍÀ ÒË² Ã²ÏÅÐÃÀÑÒÐÈÍÅÌ²¯ Ó ÙÓÐÀ 
Ñêëÿðîâ Ï. Î. 
Ðåçþìå. Äîñë³äæåíî ìîðôîëîã³÷í³ çì³íè òà ñòàí ñèñòåìè L-àðã³í³í/NO-ñèíòàçà ó ñëèçîâî¿ îáîëîíêè 

òîâñòî¿ êèøêè çà óìîâ ââåäåííÿ L-àðã³í³íó àáî áëîêóâàííÿ àêòèâíîñò³ ³íäóöèáåëüíî¿ NO-ñèíòàçè íà òë³ ã³ïåð-
ãàñòðèíåì³¿ ó ùóð³â. Â³äçíà÷åíî, ùî ã³ïåðãàñòðèíåì³ÿ âèêëèêàíà äâîòèæíåâèì ââåäåííÿì áëîêàòîðà Í + ,Ê + – 
ÀÒÔàçè ëàíñîïðàçîëà âèêëèêàëà ó ÑÎÒÊ ïîðóøåííÿ ñëèçîâîãî áàð’ºðó, íàãðîìàäæåííÿ ãðàíóë ñåêðåòó â 
êåëèõîïîä³áíèõ êë³òèíàõ, çá³ëüøåííÿ ¿õ ðîçì³ðó, ê³ëüê³ñòü êë³òèí ó êðèïòàõ çðîñòàëà, çðîñòàííÿ âì³ñòó í³òðèò-
àí³îíó (íà 25 %, ð < 0,05) çà ðàõóíîê ï³äâèùåííÿ àêòèâíîñò³ cNOS (íà 26 %, ð < 0,05), êîíöåíòðàö³ÿ L-àðã³í³íó 
ó ïëàçì³ êðîâ³ íåçíà÷íî çìåíøóâàëàñü. Âïëèâ ïðåêóðñîðà í³òðîãåíó îêñèäó L-àðã³í³íó àáî áëîêóâàííÿ ³íäó-
öèáåëüíî¿ NO-ñèíòàçè ñïðè÷èíÿº ïðîòåêòèâíèé âïëèâ íà ñòàí ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè. 

Êëþ÷îâ³ ñëîâà: ã³ïåðãàñòðèíåì³ÿ, í³òðîãåíó îêñèä, NO-ñèíòàçà, òîâñòà êèøêà. 

ÓÄÊ 612. 36-018. 25:615. 355
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß È ÑÎÑÒÎßÍÈÅ ÑÈÑÒÅÌÛ L-ÀÐÃÈÍÈÍ/NO-ÑÈÍÒÀÇÀ ÏÐÈ ÌÎ-

ÄÅËÈÐÎÂÀÍÈÈ ÀÊÒÈÂÍÎÑÒÈ NO-ÑÈÍÒÀÇÛ Â ÑËÈÇÈÑÒÎÉ ÎÁÎËÎ×ÊÅ ÒÎËÑÒÎÉ ÊÈØÊÈ ÍÀ ÔÎÍÅ 
ÃÈÏÅÐÃÀÑÒÐÈÍÅÌÈÈ Ó ÊÐÛÑ 

Ñêëÿðîâ Ï. À. 
Ðåçþìå. Èçó÷åíû ìîðôîëîãè÷åñêèå èçìåíåíèÿ è ñîñòîÿíèå ñèñòåìû L-àðãèíèí/NO-ñèíòàçà â ñëè-

çèñòîé îáîëî÷êå òîëñòîé êèøêè (ÑÎÒÊ) ïðè ââåäåíèè L-àðãèíèíà èëè áëîêèðîâàíèè àêòèâíîñòè èíäóöè-
áåëüíîé NO-ñèíòàçû íà ôîíå ãèïåðãàñòðèíåìèè ó êðûñ. Îòìå÷åíî, ÷òî ãèïåðãàñòðèíåìèÿ, âûçâàííàÿ 
äâóõíåäåëüíûì ââåäåíèåì áëîêàòîðà Í + ,Ê + – ÀÒÔàçû ëàíñîïðàçîëà, âûçûâàëà â ÑÎÒÊ íàðóøåíèå ñëèçèñ-
òîãî áàðüåðà, íàãðîìîæäåíèå ãðàíóë ñåêðåòà â áîêàëîâèäíûõ êëåòêàõ, óâåëè÷åíèå èõ ðàçìåðà, êîëè÷åñòâî 
êëåòîê â êðèïòàõ ðîñëî, óâåëè÷èâàëîñü ñîäåðæàíèå íèòðèò-àíèîíà (íà 25 %, ð < 0,05) çà ñ÷åò ïîâûøåíèÿ 
àêòèâíîñòè cNOS (íà 26 %, ð < 0,05), êîíöåíòðàöèÿ L-àðãèíèíà â ïëàçìå êðîâè íåçíà÷èòåëüíî óìåíüøàëàñü. 
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Âëèÿíèå ïðåêóðñîðà íèòðîãåíà îêñèäà L-àðãèíèíà èëè áëîêèðîâàíèå èíäóöèáåëüíîé NO-ñèíòàçû îêàçûâà-
åò ïðîòåêòèâíûé ýôôåêò íà ñîñòîÿíèå ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè. 

Êëþ÷åâûå ñëîâà: ãèïåðãàñòðèíåìèÿ, íèòðîãåíà îêñèä, NO- ñèíòàçà, òîëñòàÿ êèøêà. 
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Morphological Changes and the Status of L-Arginine/NO-Synthase System under the Conditions of 

Modeling of NO-Synthase Activity in the Mucous Membrane of the Colon on the Background of Hypergas-
trinemia in the Rat

Sklyarov P. O. 
Abstract. One of the factors that may cause cancerogenesis of the colon is hypergastrinemia. The application 

of proton pump blockers (omeprazole, lansoprazole) results in the increase of gastrin concentration in blood, which 
with the blood flow reaches colonic epitheliocytes and exerts trophic effect, affects processes of differentiation and 
proliferation of cells in the mucous membrane of the colon (MMC). 

Morphological changes and the status of L-arginine/NO-synthase system in the mucous membrane of the colon 
under the conditions of L-arginine administration or blockage of inducible NO-synthase activity on the background 
of hypergastrinemia in rats were studied. 

The studies were conducted on 38 rats weighing 180-220 g accordingly to “General ethical principles on ex-
periments on animals”. Animals were devided into 4 groups: the first – control; the second – animals, administered 
blocker of Í + ,Ê + – ATP-ase lansoprazole (in dose 30 mg/kg); the third – animals, administered lansoprazole and 
precursor of nitric oxide synthesis L-arginine (in dose 300 mg/kg); the fourth – animals, administered lansoprazole 
and blocker of inducible NO-synthase aminoguanidine (dose 20 mg/kg). The drugs were administered perorally 
during two weeks. 

It was noted that hypergastrinemia, caused by two weeks treatment with Í + ,Ê + – ATP-ase blocker lansopra-
zole caused the alteration of mucous barrier in colonic mucosa, accumulation of granules of secrets in goblet 
cells, increase of the area of transversal slice of epitheliocytes nuclei from 1.76 ± 0.06 to 2.01 ± 0.15 μm2, depth 
of colonic crypts from 54. 4 ± 1.21 to 62.4 ± 4.42 μm2 (ð0.5), width of mucous membrane – from 122.5 ± 3.03 to 
139.5 ± 7.07 μm2 (ð0.05), number of cells in crypts for 32 % (ð0.05), what states about the activation of prolifera-
tive processes. 

Under the conditions of two weeks treatment with L-arginine on the background of hypergastrinemia the 
decrease of structural changes of superficial epitheliocytes and goblet cells, depth of colonic crypts, alteration 
of mucous barrier in colonic mucosa was noted, at that NO-synthase activity and concentration of nitrite anion in 
colonic mucosa did not change significantly compared to the indices in hypergastrinemia. 

Two weeks blockage of iNOS on the background of hypergastrinemia prevented morphological changes of the 
mucous barrier, epitheliocytes and crypts, caused tendency to decrease of total NOS activity, nitrite-anion content 
compared to indices in hypergastrinemia. 

Hence, under the conditions of two weeks hypergastrinemia, which is one of the factors enhancing proliferative 
processes in the colon, the influence of nitric oxide precursor L-arginine or selective blocker of NO-synthase on the 
background of hypergastrinemia causes protective effect on the status of the colonic mucosa. 

Keywords: hypergastrinemia, nitric oxide, NO-synthase, colon. 
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