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Influence of phaseolin from Phaseolus vulgaris bean on gut mucin flow and gene expression in rats

Lathyrus sativus and Human Health

Fernand Lambein 1 , Sylvia Burssens 1 , Yu-Haey Kuo 1 1 Ghent University, Institute Plant Biotechnology for Developing Countries Grass pea (Lathyrus sativus L.), consumed since the Neolithicum, has unique qualities and poses unique risks. It can adapt to drought, moderate salinity and marginal soils, and can fix nitrogen better than other food or feed crops, producing the cheapest protein. During famine, it is a mixed blessing as a lifesaver but also as the cause of neurolathyrism when consumed as an exclusive staple food for over 2 months. In grass pea seed, the level of ODAP (beta-Noxalyl-L-alpha,beta-diaminopropionic acid), blamed as the causal agent of neurolathyrism, is greatly influenced by environmental factors. Prolonged consumption of grass pea seed deficient in sulfur amino acids may deplete the body of antioxidants and increase the susceptibility for neurolathyrism. In young chicks, addition of methionine to grass pea feed can prevent the neurological symptoms. In human neuronal cell lines, the neuro-activity of ODAP can be reduced by methionine. In newborn rats, stress increases the incidence of neurolathyrism. Ample evidence indicates oxidative stress as a factor in the etiology of this disease. Besides ODAP, grass pea seed also contains high amounts of homoarginine, which sustains the production of nitric oxide longer than arginine and is considered as stamina strengthening. In combination with cereals or other foodstuffs richer in sulfur amino acids and antioxidants, grass pea can be a safe and perfectly healthy food, but like other legumes it should not be a staple food. The reputation of grass pea as a "toxic plant" and ODAP as a "neurotoxin" should be seriously re-evaluated.
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Influence of Phaseolin from Phaseolus vulgaris Bean on Gut Mucin Flow and Gene

Expression in Rats Carlos A. Montoya 1,2 , Pascal Leterme 3 , Véronique Romé 1 , Stephen Beebe 4 , Jean Claustre 5 , Jean-Paul Lallès 1 1 INRA UMR1079, F-35590 Saint-Gilles, France, 2 Riddet Institute, Palmerston North, New Zealand, 3 Prairie Swine Centre, Saskatoon, Canada 4 Centro Internacional de Agricultura Tropical, Cali, Colombia 5 INSERM UMR865, CNRS, Lyon, France Dietary protein is known to modulate intestinal mucin flow and gene expression. Unheated phaseolin from Phaseolus vulgaris bean is resistant to digestion and increases gut endogenous protein losses (review by Montoya et al., 2009). Therefore, we hypothesized that unheated phaseolin influences intestinal mucin flow and gene expression, and that phaseolin heat treatment reverses these effects. This hypothesis was tested in 20 rats (5/diet) fed with a control diet (casein as the sole protein source) or three other diets, casein substituted by 33 and 67% of unheated phaseolin, or by 67% of heated phaseolin. N digestibility and mucin flow were determined after 6 d. Intestinal and colonic tissues were collected for analyzing mucin gene expression. Unheated phaseolin increased N flow in ileum, colon and faeces (P<0.05), and reduced apparent N digestibility linearly (P<0.01). Colonic mucin flow decreased linearly with increasing the dietary level of unheated phaseolin (P<0.05). Heat treatment reversed all the observed changes (P<0.05 to P<0.001) except mucin flow. Gene expressions of Muc2 in the ileum and Muc1 in the colon were reduced by incorporating 67% raw phaseolin in the diet (P<0.05). Heat treatment increased Muc1 gene expression (P<0.05) and tended (P=0.07) to reduce that of Muc2 in the colon, as compared to rats fed unheated phaseolin. Phaseolin modulates mucin flow and gene expression in the small and large intestines differentially.
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