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The new agents are needed in treatment of gastric ulcer 
that have less side effects, adequate efficacy, and no drug 
interactions. In this study, we aimed to investigate the 
potential protective effects of humic acid on experimental 
gastric ulcer. Wistar Albino male rats (n = 48) were ran-
domly divided into 8 groups as follow; Control (without any
applications), Humic acid (50 mg/kg), ethanol group
(1 ml/rat), and indomethacin group (25 mg/kg). In the 
treatment groups, both gastric ulcer model and humic acid 
50 mg/kg were applied. In addition, famotidine the anti-
ulcer drug was used as positive control. All medications 
were administered by oral gavage. Levels of ADAM10 and 
ADAMTS12 in gastric mucosa were determined by ELISA 
method. Hematoxylin-Eosin (H&E) staining, iNOS, and 
PCNA immunohistochemical staining were performed for 
histopathological investigations. Apoptosis was demonstrated 
by using the TUNEL method. In addition, the levels of 
inflammatory cytokines (TNF-�, IL-6, IL-10) and cas-
pase-3 gene were determined by qRT-PCR. ADAM10 and 
ADAMTS12 levels significantly increased in the treatment 
groups compared to the ulcer groups (p<0.05). The experi-
mental groups showed mucosal erosion, bleeding, leukocyte 
infiltration and edema. Treatment with humic acid and 
famotidine was found to suppress iNOS activity, thereby 
decreasing proinflammatory activity and preventing dam-
age to the gastric mucosa, while reducing the number of 
apoptotic cells. IL-6, IL-10, TNF-� and caspase-3 levels 
were significantly decreased in the treatment groups com-
pared to damaged gastric mucosa. As a result, humic acid 
may be defined as a potential protective agent with its anti-
inflammatory effect in gastric ulcer.

Key words: Gastric mucosa injury, Humic acid, ADAM10, 
ADAMTS12, Inflammation, Famotidine

ÇÀÕÈÑÍÈÉ ÂÏËÈÂ ÃÓÌ²ÍÎÂÎ¯ ÊÈÑËÎÒÈ 
ÏÐÈ ÂÈÐÀÇÖ² ØËÓÍÊÓ Ó ÙÓÐ²Â 
ØËßÕÎÌ ÇÌÅÍØÅÍÍß ÇÀÏÀËÅÍÍß

Ë³êóâàííÿ âèðàçêè øëóíêó âèìàãàº íîâèõ ïðå-
ïàðàò³â, ùî ìàþòü ìåíøå ïîá³÷íèõ ä³é, íàëåæíó 
åôåêòèâí³ñòü òà íå âçàºìîä³þòü ç ³íøèìè ë³êàðñü-
êèìè ïðåïàðàòàìè. Ó öüîìó äîñë³äæåíí³ ìè âèâ÷à-
ëè ïîòåíö³éíèé çàõèñíèé âïëèâ ãóì³íîâî¿ êèñëîòè 
ïðè åêñïåðèìåíòàëüí³é âèðàçö³ øëóíêó. Á³ë³ ñàìö³ 
ùóð³â ë³í³¿ Wistar (n = 48) áóëè ðàíäîì³çîâàíî ïîä³-
ëåí³ íà â³ñ³ì ãðóï íàñòóïíèì ÷èíîì: êîíòðîëü (áåç 
áóäü-ÿêîãî ââåäåííÿ), ãóì³íîâà êèñëîòà (50 ìã/êã), 
ãðóïà åòàíîëó (1 ìë/ùóð) òà ãðóïà ³íäîìåòàöèíó 
(25 ìã/êã). Ó ãðóïàõ, ùî îòðèìóâàëè ë³êóâàííÿ, 
áóëî çàñòîñîâàíî ³ ìîäåëü âèðàçêè øëóíêó, ³ ãó-
ì³íîâó êèñëîòó (50 ìã/êã). Êð³ì òîãî, ôàìîòèäèí, 
ïðîòèâèðàçêîâèé ïðåïàðàò, âèêîðèñòîâóâàëè â ÿêîñ-
ò³ ïîçèòèâíîãî êîíòðîëþ. Âñ³ ïðåïàðàòè ââîäèëè 
çà äîïîìîãîþ øëóíêîâîãî çîíäó. Ð³âí³ ADAM10 ³
ADAMTS12 â ñëèçîâ³é øëóíêó âèçíà÷àëè ìåòîäîì
ELISA. Äëÿ ã³ñòîïàòîëîã³÷íèõ äîñë³äæåíü âèêîðèñ-
òîâóâàëè çàôàðáîâóâàííÿ ãåìàòîêñèë³íîì-åîçèíîì 
(H&E) òà ³ììóíîã³ñòîõ³ì³÷íå çàôàðáîâóâàííÿ ç âè-
êîðèñòàííÿì ³íäóöèáåëüíî¿ NO-ñèíòàçè òà ÿäåð-
íîãî àíòèãåíà êë³òèííî¿ ïðîë³ôåðàö³¿ (PCNA). 
Àïîïòîç áóâ ïðîäåìîíñòðîâàíèé çà äîïîìîãîþ ìå-
òîäó TUNEL. Êð³ì òîãî, ð³âí³ çàïàëüíèõ öèòîê³í³â 
(TNF-�, IL-6, IL-10) ³ ãåíó êàñïàçè-3 áóëè âèçíà-
÷åí³ çà âèêîðèñòàííÿ ê³ëüê³ñíî¿ ÏËÐ ó ðåàëüíîìó
÷àñ³. Ð³âí³ ADAM10 ³ ADAMTS12 áóëè çíà÷íî âè-
ùèìè ó ãðóïàõ, ùî îòðèìóâàëè ë³êóâàííÿ, ïîð³â-
íÿíî ç ãðóïàìè ç âèðàçêîþ (p < 0,05). Â åêñïåðè-
ìåíòàëüíèõ ãðóïàõ ñïîñòåð³ãàëè åðîç³þ ñëèçîâî¿, 
êðîâîòå÷ó, ³íô³ëüòðàö³þ ëåéêîöèò³â ³ íàáðÿê. Áóëî 
âèÿâëåíî, ùî ë³êóâàííÿ çà äîïîìîãîþ ãóì³íîâî¿ 
êèñëîòè ³ ôàìîòèäèíó ïðèãí³÷óâàëî àêòèâí³ñòü ³í-
äóöèáåëüíî¿ NO-ñèíòàçè, çíèæóþ÷è ïðîçàïàëüíó 
àêòèâí³ñòü ³ ïîïåðåäæàþ÷è ïîøêîäæåííÿ ñëèçîâî¿ 
øëóíêó, îäíî÷àñíî çìåíøóþ÷è ê³ëüê³ñòü àïîïòè÷-
íèõ êë³òèí. Ð³âí³ IL-6, IL-10, TNF-� ³ êàñïàçè-3 
áóëè çíà÷íî çíèæåí³ ó ãðóïàõ, ùî îòðèìóâàëè ë³-
êóâàííÿ, ïîð³âíÿíî ç ïîøêîäæåíîþ ñëèçîâîþ øëóí-
êó. Îòæå, ãóì³íîâó êèñëîòó ìîæíà ââàæàòè ïîòåí-
ö³éíèì çàõèñíèì àãåíòîì, ÿêèé ìàº ïðîòèçàïàëüíó 
ä³þ ïðè âèðàçö³ øëóíêó.

Êëþ÷îâ³ ñëîâà: ïîøêîäæåííÿ ñëèçîâî¿ øëóíêó, ãó-
ì³íîâà êèñëîòà, ADAM10, ADAMTS12, çàïàëåííÿ, 
ôàìîòèäèí.
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