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ABSTRACT

Effect of Mulberry Leaf powder containing the Lactic
Acid Bacteria on the Loperamide—Induced Constipation

in Rats

Lee Hyun
Advisor : Prof. Lee Myung—Yul, Ph. D.
Department of Food and Drug,

Graduate School of Chosun University

This study examined the preventive effects of mulberry leaf powder
(MLP) containing the lactic acid bacteria (LAB) for loperamide -
induced constipation in rats. Animals were divided into nimal and three
experimental groups: nomal diet group (N), nomal diet and loperamide
treat group(C), 5% MLP and loperamide treat group (ML), and 5% MCP
containing LAB and loperamide treat group (MLL). Constipation was
induced by subcutaneous injection of loperamide (4.0 mg/kg body
weight/day) for the final 5 days of the experiment. Body weight gain
was significantry decreased in groups fed ML and MLL compared to the
nomal group, even before loperamide was not injected into the rats.
After constipation was induced by loperamide injection, food intake was
significantry increased in ML and MLL groups compared to the
loperamide only group. Numbers of fecal pellet, wet weight offecal

pellets and fecal water contents were on significantry increased in ML



and MLL group compared C group. However, no difference was seen in
the C group compared with the N group. The number of fecal pellets in
rat colon and intestinal length were significantry decreased in the
loperamide only group. Compared to the nomal group and were
significantry increased in ML and MLL treated groups compared to the
loperamide only group. Furthermore the transit time and transit speed of
the ML and MLL treat groups decreased until it was simiral to the
nomal group. These parameters were not significantry different between
the ML group and the MLL group. The content of glucose in serum was
not  significantry  different between  experimental groups. Serum
triglyceride, cholesterol and LDL—cholesterol levels were lowered and
HDL—cholesterol level was increased in ML and MLL treated groups.
These results indicated that mulberry leaf or mulberry leaf containing
lactic acid bacteria could be effective for preventing and threating

constipation symptoms.
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Table 1. Experimental design

Groups Diet composition
N Normal diet"
C Normal diet + Loperamide®
ML Mulberry leaf powder diet + Loperamide

MLL Mulberry leaf powder containing lactic acid bacteria diet
+ Loperamide

Y Modified AIN-93 diet (33).
?Sigma(St. Louise, MO, USA)

Table 2. Composition of experimental diet
(g/kg)



i
Groups

Diet composition

N C ML MLL
Corn starch 400.0 400.0 350.0 350.0
Sucrose 200.0 200.0 200.0 200.0
Casein 200.0 200.0 200.0 200.0
L-cystine 3.0 3.0 3.0 3.0
Soybean oil 100.0 100.0 100.0 100.0
Cellulose 50.0 50.0 50.0 50.0
Vitamin mixture” 10.0 10.0 10.0 10.0
Mineral mixture” 35.0 35.0 35.0 35.0
Choline chloride 2.0 2.0 2.0 2.0
Mulberry leaf powder 0.0 0.0 50.0 0.0
Mulberry leaf powder 0.0 0.0 0.0 50.0

containing lactic acid bacteria

UThe Experimental diet groups are as follow; N: normal diet group, C: normal

diet and loperamide—treated group,

ML: mulberry

leaf powder

diet and

loperamide—treated group, MLL: mulberry leaf powder containing lactic acid

diet and loperamide—treated group.

D3 AIN-93—vitamin mixture and AIN—93—mineral mixture (33).
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Table 3. Effects of dietary mulberry leaf powder on body weight gain,
food intake and food efficiency ratio in rats

i
Groups

N C ML MLL

During the period without

loperamide (days 0-28)

Body weight gain . )
Y sht & 50240627 509+041*  4.14+0.28° 4.22+0.17°

(g/day)
Food intake (g/day) 21.04+4.11°™  2098+3.07  22.02+3.14  21.46+1.86
FER? 0.24+0.03 0.24+0.04*  0.19+0.04" 0.20+0.06"

During the period with

loperamide (days 29-33)

Body weight gain
Y sht 8 491+0.57° 485+0.34°  4.06+0.32° 4.13+0.21°

(g/day)
Food intake (g/day) 23.08+2.16°  17.05+2.41°  2241+1.65°  22.69+2.56°
FER? 0.21+0.04  0.28+0.05°  0.17+0.05" 0.18+0.07

USee the legend of Table 1.

YFER : Food efficiency ratio = body weight gain (g)/food intake (g).

YMean = S.E. (n=8).

Yyalues with different superscripts in the same row are significantly different

(p<0.05) between groups by Tukey's test.

NS : not significantly different among groups.

Fig. 1. Effect of mulberry leaf powder containing the lactic acid bacteria on body
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Table 4. Effect of mulberry leaf powder contain the lactic acid bacteria on
Number of fecal pellet, wet weight of fecal pellets and fecal water
content in a loperamide—induced constipation model

1
Groups )

N C ML MLL

During the period without loperamide
(days 0-28)

Number of fecal pellet (count/day)  62.23+5.96”™  65.13+6.09  63.29+5.67  67.59+9.01
Wet weight of fecal pellet (g/day) 9.97+0.97" 0.15+1.02"  13.21+2.28" 16.39+2.01°

Fecal water content (%) 35.23+3.21°  3591+4.10" 38.13+2.15° 46.29+3.01°

During the period with loperamide
(days 29-33)

Number of fecal pellet (count/day) 63.41+4.26° 4213+3.87> 59.11+8.01*° 63.29+6.27°
Wet weight of fecal pellet (g/day) 10.01+1.23™ 6.31+0.98"  14.00+0.94° 15.21+2.30

Fecal water content (%) 36.13+2.15°  31.02+1.29° 37.21+1.76® 40.14+2.18°

USee the legend of Table 1.

“Mean + S.E. (n=8).

¥NS : not significantly different among groups.

YValues with different superscripts in the same row are significantly different

(p<0.05) between groups by Tukey's test.
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Fig. 2. Effect of mulberry leaf powder containing the lactic acid bacteria on fecal
pellet, wet weight of fecal pellets and fecal water content in a loperamide
— induced constipation model
Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8

rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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Table 5. Effect of mulberry leaf powder contain the lactic acid bacteria on

number of fecal pellets in loperamide—induced rats colon for 5 days

Groupsl) No. of fecal pellets Ratio (%)
N 4.54+0.71%" 73
C 6.24+0.62° 100
ML 5.01+0.99" 80
MLL 4.55+0.94" 73

USee the legend of Table 1.
“Mean + S.E. (n=8).
“Values with different superscripts in the same column are significantly different

(p<0.05) between groups by Tukey's test.
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Fig. 3. Effect of mulberry leaf powder containing the lactic acid bacteria on
number of fecal pellets in loperamide—induced rat colon for 5 days

Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8

rats per each group and different superscript letters indicate significant
differences at p<0.05 by Tukey's test.
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Table 6. Effect of mulberry leaf powder contain the lactic acid bacteria on

Intestine length, gastrointestinal transit time and transit speed

G " Intestine length Transit time Transit speed
Troups
b (cm) (min) (mm/min)
N 126.8+10.29?% 629.0+29.46%" 2.09+0.98?
C 127.2+15.20° 695.7+35.81° 2.46+0.92
ML 137.0+11.08 635.9+19.41° 2.08+0.29%
MLL 139.9+9.08° 617.2+39.47° 2.02+0.51?

USee the legend of Table 1.
“Mean + S.E. (n=8).
“Values with different superscripts in the same column are significantly different

(p<0.05) between groups by Tukey's test.

Fig. 4. Effect of mulberry leaf powder containing the lactic acid bacteria on
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gastrointestinal intestine length in rats
Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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Fig. 5. Effect of mulberry leaf powder on gastrointestinal transit time in rats
Abbreviations: See the legend of Table 1. Values are mean £ S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.

Fig. 6. Effect of mulberry leaf powder on gastrointestinal transit speed in rats
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Abbreviations: See the legend of Table 1. Values are mean £ S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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GLUCOSE[mg/dl)

Fig. 7. Effects of mulberry leaf powder containing the lactic acid bacteria on
contents of glucose
Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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Table 7. Effect of mulberry leaf powder contain the lactic acid bacteria on Serum

lipid profiles in rats

N C ML MLL
Groupsl)
(mg/dL)

Triglyceride 101.26+10.43"*  103.31+9.87"  96.14+7.14°  91.0129.08"
Total cholesterol 11530+8.71°  114.13+9.07° 98.24+9.13"  90.17+11.54"
HDL—cholesterol 49.36+3.02 50.13+4.21°  59.13+4.15%  60.29+2.28"
LDL-cholesterol 45.69+5.10% 43.33+3.19°  22.88+2.16°  22.09+1.99"

USee the legend of Table 1.
“Mean + S.E. (n=8).
*Values with different superscripts in the same column are significantly

different(p<0.05) between groups by Tukey's test.

Fig. 8. Effects of mulberry leaf powder containing the lactic acid bacteria on

contents of triglyceride
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Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8
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rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.

Fig. 9. Effects of mulberry leaf powder containing the lactic acid bacteria on

contents of total cholesterol

Abbreviations: See the legend of Table 1. Values are mean = S. E. of 8

rats per each group and different superscript letters indicate significant
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differences at p<0.05 by Tukey's test.
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Fig. 10. Effects of mulberry leaf powder containing the lactic acid bacteria on
contents of HDL—cholesterol
Abbreviations: See the legend of Table 1. Values are mean = S. E. of
8 rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.
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Fig. 11. Effects of mulberry leaf powder containing the lactic acid bacteria on
contents of LDL—cholesterol
Abbreviations: See the legend of Table 1. Values are mean £ S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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