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Effect of Pine Inner Bark (Song-gi) Powder on Relief from Constipation in
Loperamide-induced Rats
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ABSTRACT

This study investigated the effects of insoluble dietary fibers from pine (Pinus radiata D. Don) inner bark powder (PIBP)
on loperamide constipation in rats. Male Sprague-Dawley rats were administered PIBP in their diets at concentrations of 5%
and 10% for 4 weeks. Rats were divided in to four groups, normal diet group (Cont), a normal diet and loperamide group
(Lop), 5% PIBP experimental diet and loperamide group (Lop+PIBP 5%), and 10% PIBP experimental diet and loperamide
group (Lop+PIBP 10%). Constipation was induced by oral administration of loperamide (2 mg/kg, twice per day) for the last
three days of the experiment. Food intake, body weight, properties of feces, gastrointestinal transit time, and serum lipid profiles
were measured. When compared with the normal diet and loperamide group (Lop), there were increases in fecal pellet number
(p<0.05), wet weight (p<0.001), and water content (p<0.001). Positive results were derived from relevant indicators to improve
constipation. In addition, the number of fecal pellets in the colon was not significant, and decreased as PIBP content increased.
PIBP had a concentration-dependent effect on reduction of total cholesterol, LDL-cholesterol, and triglycerides and elevation
of HDL-cholesterol. These results indicate that PIBP may effectively prevent constipation.
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Table 1. Composition of experimental diet fed in rats

Groups

Diet composition

(¢/100 g diet) Cont  Lop LOP;ZIBP LO%f;I)BP
Casein, 30 mesh 20.0 20.0 20.0 20.0
DL-methionine 0.3 0.3 0.3 0.3
Corn starch 15.0 15.0 10.0 5.0
Sucrose 50.0 50.0 50.0 50.0
Cellulose, BW 200 5.0 5.0 5.0 5.0
Corn oil 5.0 5.0 5.0 5.0
Mineral mix" 3.5 35 3.5 3.5
Vitamin mix® 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2 0.2
PIBP - - 5.0 10.0

Cont: normal diet group, Lop: normal diet and loperamide group,
Lop+PIBP 5%: 5% of pine inner bark powder and loperamide
group, Lop+PIBP 10%: 10% of pine inner bark powder and lope-
ramide group.

" Mineral mix (g/kg mix): Calcium phosphate, dibasic 500, Mag-
nesium oxide 24, Potassium citrate, 1 HyO 220, Potassium sulfate
52, Sodium chloride 74, Chromium potassium sulfate, 12 H,O
0.55, Cupric carbonate 0.3, Potassium iodate 0.01, Ferric citrate
6, Manganous carbonate 3.5, Sodium selenite 0.01, Zinc carbo-
nate 1.6, Sucrose 118.03 to make 1 kg.

Vitamin mix (g/kg mix): Vitamin A acetate 0.8, Vitamin Ds 1,
Vitamin E acetate 10, Menadione sodium bisulfite 0.08, Biotin
(1.0%) 2, Cyanocobalamin (0.1%) 1, Folic acid 0.2, Nicotinic
acid 3, Calcium pantothenate 1.6, Pyridoxine-HCI 0.7, Riboflavin
0.6, Thiamin HCI 0.6, Sucrose 978.42 to make 1 kg.
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Table 2. Effects of PIBP on body weight and food intake in rats

Groups" Cont Lop Lop+PIBP 5% Lop+PIBP 10%
Initial 202.70+2.38N52 203.06+2.22 203.11+1.98 203.16+2.00
B ight .
ody (gv)ve‘g Final 361.15+7.57 355.2145.14 362.8049.11 351.0127.88
Body weight gain 158.45+5 47" 152.1545.11 159.69+7.73 147.85+7.00
Food intake BIC 19.6140.34° 19.52+40.12° 21.46+0.58" 23.05+0.32°
(g/day) AIC 22.34+0.47° 17.86+0.45° 18.56+0.72° 19.45+0.57°

! Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and

loperamide group; Lop+PIBP 10%,
after inducing constipation.

10% of pine inner bark powder and loperamide group; BIC, before inducing constipation; AIC,

? Values are Mean=S.E. (n=8). ™ Not significantly different among groups. Different superscript within a row (*°) are significantly di-
fferent at p<0.05 by one-way ANOVA with Duncan’s multiple range test.
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Table 3. Effects of PIBP on the number of fecal pellet, wet weight of fecal pellets and fecal water content in rats

Groups" Cont Lop Lop+PIBP 5% Lop+PIBP 10%

No. of fecal pellet (count/day) 31.69+0.89° 32.64+0.49° 46.45+1 29" 58.24+1.82%

BIC  Wet weight of fecal pellet (g/day) 3.59+0.04° 3.55+0.07° 4.78+0.10% 6.20£0.20%
Fecal water content (%)’ 18.02+0.48" 19.08+0.57 19.17+0.92 19.77+0.89

No. of fecal pellet (count/day) 25.16+1.43 14.49+1.13™ 19.15+1.43% 23.34+1 46"

AIC  Wet weight of fecal pellet (g/day) 2.89+0.09° 1.49+0.05°™ 2.41+0.05°% 3.060.06™
Fecal water content (%) 19.61+2.08° 22.8242.16® 25.50+0.17* 28.16+2.28°

D" Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and
loperamide group; Lop+PIBP 10%, 10% of pine inner bark powder and loperamide group; BIC, before inducing constipation; AIC,

after inducing constipation.

? Values are MeantS.E. (n=8). ™ Not significantly different among groups. Different superscript within a row (*”°) are significantly di-
fferent at p<0.05 by one-way ANOVA with Duncan’s multiple range test. ~ p<0.001 vs. Cont, * p<0.05 and ** p<0.001 vs. Lop by

Student’s #-test.

%) Fecal water content (%): {wet weight of fecal pellet (g) — dry weight of fecal pellet (g)}/wet weight of fecal pellet (g) x 100
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Table 4. Gastrointestinal transit time of rats fed experimental diets

Groups" Cont

Lop+PIBP 5% Lop+PIBP 10%

GI transmit time (min) 714.38+8.32%

865.63+8.58""

800.63+4.27% 748.75+6.73H

" Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and
loperamide group; LoptPIBP 10%, 10% of pine inner bark powder and loperamide group; BIC, before inducing constipation; AIC,

after inducing constipation; GI, gastrointestinal.

? Values are Mean+S.E. (n=8). ™ Not significantly different among groups. Different superscript within a row (*"%) are significantly di-

fferent at p<0.05 by one-way ANOVA with Duncan’s multiple range test.
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Table S. Effect of PIBP on the number of fecal pellets in the colon of rats at 3 days after loperamide adminstration

Groups" Cont

Lop+PIBP 5% Lop+PIBP 10%

No. of fecal pellets 1.00+£0.42?

9.13+1.71%"

8.8840.93? 6.13+0.72°

! Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and
loperamide group; Lop+PIBP 10%, 10% of pine inner bark powder and loperamide group.
? Values are MeantS.E. (n=8). Different superscript within a row (*°) are significantly different at p<0.05 by onew-way ANOVA with

Duncan’s multiple range test. =

p<0.01 vs. Cont by Student’s #-test.
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Cont Lop Lop+PIBP 5% Lop+PIBP 10%

Fig. 1. Effect of PIBP on the number of fecal pellets in the colon of rats at 3 days after loperamide administration.
Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and
loperamide group; Lop+PIBP 10%, 10% of pine inner bark powder and loperamide group.

Table 6. Effects of PIBP in serum lipid profiles in rats (mg/dL)
Groups" Cont Lop Lop+PIBP 5% Lop+PIBP 10%
Total cholesterol 87.38+3.00% 101.13+6.00 95.63+3.35 92.38+3.27
HDL cholesterol 62.13+3.81° 81.00£4.52%" 72.88+2.87° 74.38+3.04°
LDL cholesterol 11.13£1.59° 21.38+2.00™" 21.63£1.86 18.63+1.41°
Triglyceride 122.88+21.80° 60.38+8.58"" 83.13+18.36 51.88+7.00°

" Abbreviations: Cont, normal diet group; Lop, normal diet and loperamide group; Lop+PIBP 5%, 5% of pine inner bark powder and
loperamide group; Lop+PIBP 10%, 10% of pine inner bark powder and loperamide group.

? Values are MeantS.E. (n=8). ™ Not significantly different among groups. Different superscript within a row (**) are significantly di-
fferent at p<0.05 by one-way ANOVA with Duncan’s multiple range test. = p<0.05 and = p<0.01 vs. Cont by student’s r-test.
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