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Abstract:

Dragon fruit oligosaccharide (DFO) has prebiotic properties which improve gut health by
selectively stimulating the colonic microbiota. Altering microbiota composition may affect
intestinal motility; however, there is no study on effects of DFO on gut motor functions. Thus,
this research aimed to investigate the effects of DFO ingestion on fecal pellet propulsions and
spontaneous motility patterns in the isolated mouse colon, and to examine the morphology and
physiology of colonic smooth muscle (SM). Administration of 1000 mg/kg prebiotic reference
(fructo-oligosaccharide, FOS) for one and two weeks to adult mice significantly increased fecal
pellet weight when compared to vehicle control. Similarly to the positive control, fecal pellet
weight of 500 and 1000 mg/kg DFO-treated mice were significantly increased. Moreover, mice
treated with FOS and probiotic bifidobacteria significantly reduced the transit time and
increased the distance of upper gut transit which was comparable to DFO. Spatiotemporal map
of whole colonic wall motions which recorded with a video camera showed that DFO
significantly increased the number of total colonic contractions, especially non-propagation
pattern, and velocity of fecal pellet movement through the colon, consistent with the results
from FOS- and bifidobacteria-treated groups. In addition, DFO increased the amplitude and
duration of contractions of proximal and distal colonic circular and longitudinal SM as
determined by in vitro tension measurement in an organ bath. Histological studies by
hematoxylin-eosin and periodic acid-Schiff staining showed normal morphology of epithelium,
crypts, goblet cells, and also the thickness of SM in all groups. As a result, it has been defined
that DFO acts as a bulk laxative which increases fecal output, and a stimulant laxative which
increases intestinal motility in mice. DFO ingestion also increased the contraction of colonic

SM without changing in the morphology.
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