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Effect of Lactic Acid Bacteria Powder on Loperamide-induced Constipation in Rat
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Abstract

Probiotics is known improve the microenvironment of colon; however, the metagenomic DNA study of its lactic acid
bacteria in constipation induced by loperamide is not clearly understood. In the present study, we investigated the reduction
of the lactic acid bacteria in case of constipation, in normal and loperamide-induced rat. Lactic acid powder (lactic acid
bacteria 19) was prepared from Chong Kun Dang Pharmaceutical Corporation. After 2 weeks of oral administration, the
group treated with the higher concentration of lactic acid bacteria (10° CFU/mL per kg of body weight) following loperamide
treatment was the most effective in increasing number, weight, and water content of feces. A similar but significant increase
was found in the group treated with lower concentration of lactic acid bacteria (107 CFU/mL per kg of body weight) after
loperamide treatment. The concentrations of acetic acid and propionic acid in feces in the loperamide-induced rat with high
concentration lactic acid, were significantly higher than that of others. Furthermore, gastrointestinal transit ratio as well as
the length and area of intestinal mucosa were significantly increased after treatment with lactic acid bacteria in loperamide-
induced rat. Metagenomics DNA analysis indicated that the microorganism homology in cecum was similar between the
groups of normal (NOR) and HIG. Our results show that lactic acid bacteria were effective in improving the constipation.
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Table 1. Effect of lactic acid bacteria on food intake,
water intake, and body weight gain in normal and loperamide-
induced rats

Group Food intake Water intake  Body weight gain
(¢/day) (mL/day) 6)

NOR 29.42+6.09" 32.92+ 9.54® 162.17+29.85™

CON 26.17+0.99 20.83+ 6.83 132.83+49.95

LOW 29.2543.31 30.83£10.57 154.67+27.19

HIG 30.08+2.35 27.92+ 7.81 122.67+14.21

Each value is mean + S.D. (n=6). Different letters at each measure-
ment indicate differences among groups (p<0.05). NOR: normal
group, CON: loperamide-treat group, LOW: lactic acid bacteria (10’
CFU/mL per kg of body weight) and loperamide-treat group, HIG:
lactic acid bacteria (10° CFU/mL per kg of body weight) and
loperamide-treat group. ns, not significant.

Table 2. Effect of lactic acid bacteria on number of fecal
pellets, weight of fecal pellets and fecal pH in normal and
loperamide-induced rats

Fecal pellet Fecal pellet

Group number weight (g) Fecal pH
NOR 55.25+6.80° 33.5145.95° 7.700.63™
CON 36.00£1.00° 21.76+1.09° 7.97+0.76
LOW 48.67+5.13° 32.7745.02% 7.81+0.48
HIG 47334379 33.58+7.28" 7.99+0.19

Each value is mean + S.D. (n=6). Different letters at each measure-
ment indicate differences among groups (p<0.05). NOR: normal
group, CON: loperamide-treat group, LOW: lactic acid bacteria (107
CFU/mL per kg of body weight) and loperamide-treat group, HIG:
lactic acid bacteria (10° CFU/mL per kg of body weight) and
loperamide-treat group. ns, not significant.
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Fig. 1. Effects of lactic acid bacteria on water content of
feces in normal and loperamide-induced rat. Bars represent
mean = S.D. (n=6). Different letters (a,b) in the bar mean
significant difference at p<0.05 level by Tukey’s test. NOR:
normal group, CON: loperamide-treat group, LOW: lactic
acid bacteria (10’ CFU/mL per kg of body weight) and
loperamide-treat group, HIG: lactic acid bacteria (10° CFU/
mL per kg of body weight) and loperamide-treat group.
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Fig. 2. Effect of lactic acid bacteria on gastrointestinal
transit ratio in normal and loperamide-induced rats. Bars
represent mean + S.D. (n=6). Different letters (a,b) in the
bar mean significant difference at p<0.05 level by Tukey’s
test. NOR: normal group, CON: loperamide-treat group, LOW:
lactic acid bacteria (10’7 CFU/mL per kg of body weight)
and loperamide-treat group, HIG: lactic acid bacteria (10°
CFU/mL per kg of body weight) and loperamide-treat group.
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Table 3. Effects of lactic acid bacteria on plasma trigly-
ceride, total cholesterol and HDL-cholesterol level in normal

and loperamide-induced rats (mg/dL)
Group Triglyceride Total cholesterol HDL-~cholesterol
NOR 140.67+23.22"™ 92.00+18.14™ 58.50+13.31™
CON 141.75+11.56 90.50+39.94 47.83+10.07
LOW 92.20+14.38 69.83+17.51 42.17+ 9.81
HIG 105.17+14.50 83.33+ 8.33 50.67+ 4.89

Each value is mean + S.D. (n=6). Different letters at each measure-
ment indicate differences among groups (p<0.05). NOR: normal
group, CON: loperamide-treat group, LOW: lactic acid bacteria (107
CFU/mL per kg of body weight) and loperamide-treat group, HIG:
lactic acid bacteria (10° CFU/mL per kg of body weight) and
loperamide-treat group. ns, not significant
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Fig. 3. The concentration of acetic acid, butyric acid,
propionic acid, and total short chain fatty acid on feces in
normal and loperamide-induced rat. Bars represent mean +
S.D. (n=6). Different letters (a,b) in the bar mean significant
difference at p<0.05 level by Tukey’s test. NOR: normal
group, CON: loperamide-treat group, LOW: lactic acid bacteria
(10" CFU/mL per kg of body weight) and loperamide-treat
group, HIG: lactic acid bacteria (10° CFU/mL per kg of
body weight) and loperamide-treat group. ns, not significant.
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Fig. 4. The cross section of distal colonic mucosa included
fecal pellet. Different letters (a,b,c) in the column mean
significant difference at p<0.05 level by Tukey’s test. (A)
NOR (B) CON (C) LOW (D) HIG. NOR: normal group;
CON: loperamide-treat group; LOW: lactic acid bacteria
(10" CFU/mL per kg of body weight) and loperamide-treat
group; HIG: lactic acid bacteria (10° CFU/mL per kg of
body weight) and loperamide-treat group. The mucus is
strongly stained with fecal pellet and increased mucus in
crypt cells. Rat distal colon containing a fecal pellet stained
with H&E staining (400x).
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Fig. 5. (I ) Immunohistochemically staining of interstitial
cells of Cajal (ICC) by c-kit(400x). (A) NOR (B) CON (C)
LOW (D) HIG (II) Number of pixels of the interstitial
cells of Cajal (ICC) by immunohistochemically staining.
NOR: normal group; CON: loperamide-treat group; LOW:
lactic acid bacteria (107 CFU/mL per kg of body weight)
and loperamide-treat group; HIG: ; lactic acid bacteria (10°
CFU/mL per kg of body weight) and loperamide-treat group.
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