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BACKGROUND: Obesity and associated hormonal disturbances are risk factors for colon cancer. Cytosolic Malic 

Enzyme (ME1) generates NADPH used for lipogenesis in gastrointestinal (GI), liver and adipose tissues. We 

have reported that inclusion of soy protein isolate (SPI) in the diet lowered body fat content and colon tumor 

incidence of rats fed AIN-93G diet, while others have demonstrated SPI inhibition of rat hepatic ME1 expression. 

The present study examined the individual and combined effects of dietary SPI and absence of ME1 on: 1) 

serum concentrations of hormones implicated in colon cancer development, 2) expression of lipogenic and 

proliferation-associated genes in the mouse colon and small intestine, and 3) liver and adipose expression of 

lipogenic and adipocytokine genes that may contribute to colon cancer predisposition. METHODS: Weanling wild 

type (WT) and ME1 null (MOD-1) male mice were fed high-fat (HF), iso-caloric diets containing either casein 

(CAS) or SPI as sole protein source for 5 wks. Somatic growth, serum hormone and glucose levels, liver and 

adipose tissue weights, GI tissue parameters, and gene expression were evaluated. RESULTS: The MOD-1 

genotype and SPI-HF diet resulted in decreases in: body and retroperitoneal fat weights, serum insulin, serum 

leptin, leptin/adiponectin ratio, adipocyte size, colon mTOR and cyclin D1 mRNA abundance, and jejunum FASN 

mRNA abundance, when compared to WT mice fed CAS-HF. Regardless of diet, MOD-1 mice had reductions in 

liver weight, liver steatosis, and colon crypt depth, and increases in adipose tissue expression of IRS1 and IRS2, 

compared to WT mice. SPI-HF diet reduced ME1 gene expression only in retroperitoneal fat. CONCLUSIONS: 

Data suggest that the pharmacological targeting of ME1 or the inclusion of soy protein in the diet may provide 

avenues to reduce obesity and its associated pro-tumorigenic endocrine environment and improve insulin 

sensitivity, potentially disrupting the obesity-colon
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Cytosolic malic enzyme 1 (ME1) mediates high fat diet-induced adiposity, endocrine 

profile, and gastrointestinal tract proliferation-associated biomarkers in male mice.


