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Abstract

Background: Micronutrient malnutrition, a condition that describes a diet lacking in an adequate
amount of vitamins and minerals for proper functioning and development, affects about a third to
a half of the world population. Iron deficiency is one of the most prevalent global health issues
most notable in developing countries. The introduction of different types of naturally occurring
plant-based prebiotics into the diet may prove to be an effective strategy to improve digestive
health and to increase nutrient retention levels.

Methods: We introduced five different prebiotic treatment groups, sorbitol, mannitol, stachyose,
curcumin, and raffinose, into the diets of broiler chickens by intra-amniotic administration. After
hatch day, we euthanized the broiler chicks to analyze their intestinal content by collecting samples
of the liver, small intestine, and cecum.

Results: We found that the intra-amniotic administration of various prebiotic treatment groups
(sorbitol, mannitol, raffinose, stachyose, and curcumin) affects brush border membrane (BBM)
functionality by up-regulating the expression of brush-border enzymes including amino peptidase,
ATPase, and sucrase isomaltase. This suggests enhanced iron absorption and improved digestion.
We also demonstrated that the relative expression of gene DMT1 was down regulated, signifying
increased absorbable iron present in the digestive tract, lessening the need for the enhanced
expression of DMTL1. Furthermore, our results have shown the up-regulation of various species of
bacteria residing in the large intestine. These included bifidobacteria and E. coli, signifying
improved health and functioning of the gastrointestinal (GI) tract.

Conclusions: These findings reveal that the introduction of various types of naturally occurring
plant-based prebiotics found in staple food crops results in increased iron absorption, increased
levels of beneficial bacteria levels in the gastrointestinal tract, and enhanced functionality of the
brush border membrane, the absorptive surface of the intestinal tract.



