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DEVELOPMENT OF A NEW INTESTINAL MOTILITY TEST
USING BARIUM GRAINS

Fumihiko TaNAKA, Kaoru NAKAZAKI, Satoshi SUTOH,
Tetsuya EToH, Hiroko HasHIMOTO, and Akira TORII

Division of Gastroenterology and Hepatology, Department of Internal Medicine,
The Jikei University School of Medicine

We examined a new noninvasive, quantitative method for evaluating intestinal motility
with radio-opaque barium grains and abdominal X-ray films. After adult male Wistar rats
weighing 200 g were fasted for 24 hours, 1 ml of gruel mixed with 10 barium grains (1 mm in
diameter) was placed into the stomach with a catheter. Rats were killed according to a
schedule, then dissected to remove the entire intestine. The number and location of the barium
grains in the intestine were examined. A comparison of the barium grain method and the
indocyanine green method for evaluating intestinal motility showed a good correlation between
them. Next, the barium grain method was used to study the effects of cisapride, scopolamine
butylbromide, and daikenchu-tou on intestinal motility. We found that intestinal motility
decreased by stress was normalized by cisapride. The clinical application of this method was
attempted because of the increased prevalence of irritable bowel syndrome. These results
show that the barium grain method is a reliable means of quantitatively evaluating intestinal
motility.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 63-75)
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disorder
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Fig. 2. X-ray photograph taken at 3 hours after
administration of 10 barium grains.
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Fig. 4. Magnified view of intestine in rats given ICG reagent and barium grains. The fastest barium
grain reached the same place of intestine as ICG reagent.
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Fig.5. Correlation between transporting velocity of barium grains and ICG reagent. The whole
intestines of rats were removed according to the time schedule. The distance from the pylolic ring
to the fastest grain and ICG reagent were measured and divided by the total length of intestine.
Positive correlation was found between them. (=10, »=0.696, ¥ =0.95X —1.03, » <0.05)
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Fig. 6. Retention rate of barium grains in rats given Daikenchu-tou. At 30 minutes after administra-
tion of Daikenchu-tou (69 mg/kg) suspended in CMC to rats, 10 barium grains in rice gruel were
given. The rats were sacrificed at various intervals after administration of barium grains and
those retained in the gastrointestinal tract were enumerated with X-ray photograph. Control rats
were given CMC alone instead of Daikenchu-tou in CMC. Retained grains were expressed in
percentage of those given. Open and solid circles represent retention rates in the rats given
Daikenchu-tou and the control rats, respectively. The circles with error bars represent means=
SD (n=8), *: p<0.05.
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Effect of scopolamine buthylbromide (S.B.B.) on intestinal motility. Rats were treated as

described in the legend for Fig.6 except that S.B.B. (50 mg/kg) was administered instead of

Daikenchu-tou. *: p<0.05 (n=7).
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Fig. 8. Effect of cisapride on intestinal motility. Rats were treated as described in the legend for
Fig. 6 except that cisapride (100 mg/kg) was administered instead of Daikenchu-tou.

*: p<0.05 (n=T7), **: p<0.01 (n=T7).
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Fig.9. Effect of water-immersion stress on normal intestinal motility. Rats were fasted and immer-
sed in 22°C water for 3 hours. They were then given barium grains as described in the legend for
Fig. 6 and their retention rates were calculated. *: p<0.05, **: »<0.001 (2=7).
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Fig. 10. Effect of cisapride on intestinal motility under water-immersion stress. Rats were immersed
in water as described in the legend for Fig. 9. Some rats were given cisapride and their retention
rates of barium grains were compared with those in the rats not given cisapride. *: »<0.05 (=
7.
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Fig. 11. Abdominal X-ray photograph taken at 6
(a), 24(b) and 72(c) hours after administra-
tion of barium grains in a 26-year-old male
healthy volunteer.
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Intestinal motility of normal control group (human). Thirteen subjects were given barium

grains and those retained in their gastrointestinal tracts were enumerated by abdominal X-ray

photograph as described in the text.
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Intestinal motility of patients with IBS-diarrhea.

Nine patients with IBS-diarrhea were

given barium grains and enumerated described as Fig. 12. *: »<0.05 (patients with IBS-diarrhea :

n=9, control subjects: n=13)
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Retention rate of barium grains in patients with IBS-constipation. Barium grains retained in

the gastrointestinal tracts were enumerated by X-ray photograph as described in the text. (control
subjects : #=13, patients with IBS-constipation: #n=23)
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Fig. 17. Effect of trimebutine maleate on retention rate of barium grains in IBS-patients with

decreased intestinal motility at 72 hours after administration.
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