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Background/Aim: Stomach plays certain roles in regulations of digestion, food intake, 

and mineral homeostasis, which involve CCK1 and/or CCK2 receptors. Plasma gastrin 

levels reflect gastric response to food intake and gastric acidity. The aim of this study was 

to reveal genome-wide gene expression profiles in the stomachs of wild-type (WT) and 

CCK1 and/or CCK2 receptor knockout (KO) mice in response to metabolically driven 

feeding.     

 

Methods: Both male and female WT and KO mice at 3-4 months of age were used. The 

standard maintenance mouse diet was used throughout experiments. The feeding patterns 

included 24h-fasting-and-4h-refeeding and ad libitum feeding. Plasma gastrin levels were 

measured and gastric mucosa collected for gene expression profiling and KEGG pathway 

analysis with p-values <0.05 as significant. 

 

Results: Plasma gastrin levels were elevated to a similar extent in response to 4h-

refeeding or ad libitum feeding in WT mice. Compared with WT mice, the food-induced 

gastrin release was less in CCK1 receptor KO mice, but much higher in CCK2 receptor 

KO or CCK1+2 receptor double KO mice. In WT mice, 1842 genes were differentially 

expressed in response to 4h-refeeding, including pathways for metabolism of vitamin D3. 

Principal component analysis shows different gene expression profiles between the four 

different strains of mice in response to ab libitum feeding. Compared with WT mice, 

CCK1 receptor KO mice had an altered circadian rhythm pathway, and CCK2 receptor 

KO mice displayed a large number of differentially expressed genes and pathways 

involving bone metabolism and mineral homeostasis, aminoacyl-tRNA biosynthesis, 

alanine and aspartate metabolism, tryptophan metabolism, methionine metabolism and 

valine, leucine and isoleucine degradation, focal adhesion, ECM-receptor interaction, cell 

adhesion molecules, allograft rejection, graft-versus-host disease, cytokine-cytokine 

receptor interaction, asthma, antigen processing and presentation, type 1 diabetes 

mellitus, primary immunodeficiency, autoimmune thyroid disease and T cell receptor 

signaling. CCK1+2 receptor double KO mice had, however, a few altered pathways 

including circadian rhythm, alanine and aspartate metabolism, glutamate metabolism and 

glycan structures degradation.  

 

Conclusions: In response to food intake, the stomach was almost entirely mobilized at 

the transcriptional level. Novel signaling pathways included CCK1 receptor-related 

circadian rhythm, and CCK2 receptor-related bone metabolism and mineral homeostasis, 



and immune signaling pathways. Many altered pathways resulted from lack of CCK2 

receptor were restored by lack of both CCK1 and CCK2 receptors. 
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