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ABSTRACT

Intestinal calcium absorption is the sole pathway for providing exogenous
calcium to meet a body’s demands. The role of the large intestine, especially the
cecum, in calcium absorption is controversial; despite the findings from in vitro
studies that the cecum has the highest rates of active calcium transport. Moreover, in
vivo studies of the significance of the cecum in calcium absorption have never been
done before. The aims of this study were (i) to investigate changes in calcium
homeostasis after cecectomy by performing a 4-week balance and measuring the blood
profile, and (ii) to demonstrate changes in the expression of calcium transporter genes
in the remaining intestinal segments. The ligation and excision of cecum was the
surgical procedure used to produce the cecectomized model. Cecectomized rats
exhibited a negative calcium balance with a decrease in fractional calcium absorption
and an increase in fecal calcium loss compared to sham rats in the early phase of the
paired-feeding calcium balance study. Impairment of calcium homeostasis also
included a decrease in urinary calcium excretion. However, in the fourth week of the
balance study, all balance study parameters reverted to normal. There were no
difference in the plasma total and free ionized calcium between the 2 experimental
groups suggesting that a compensatory mechanism had occurred to restore the normal
calcium balance. The mRNA expressions study of the intestinal calcium transporter
genes in the remaining intestinal segments showed that TRPV6 and calbindin-Dy
mRNA expressions were increased in the colon of cecectomized rats, possibly as a
compensatory mechanism to minimize intestinal calcium loss. Since serum PTH and
plasma phosphate levels were elevated in cecectomized rats, without an increase in the
expression of intestinal NaPi-IIb, bone resorption was probably involved in this
compensatory mechanism.

In conclusion, cecum was shown to play a significant role in intestinal
calcium absorption. An absence of the cecum resulted in a negative calcium balance.
To maintain calcium homeostasis after the removal of the cecum, the body enhanced
colonic active calcium transport and bone resorption to reverse the negative calcium
balance back to normal.
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