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Abstract

This study was carried out to determine the effects of sodium alginate and cellulose on the
cholesterol metabolism in cholesterol-fed rats. Thirty male Sprague-Dawley rats were randomly
assigned to three dietary treatments. Rats were fed, ad libitum, diets containing 109 dietary fibers
as sodium alginate, cellulose or fiber-free with 1% cholesterol for 4 weeks. The results obtained
were as follows: the feeding of sodium alginate with 1% cholesterol induced a significant decrease
in plasma cholesterol and TG. The feeding of sodium alginate significantly decreased hepatic total
lipids and TG levels, whereas the feeding of sodium alginate significantly increased hepatic HMG-
CoA reductase activity. The feeding of sodium alginate and cellulose significantly increased fecal
cholesterol and bile acid excretion. The excretion of TG in sodium alginate group, however, was
two-fold and four-fold increased compared to cellulose and fiber-free group, respectively. As a
result of this study, the ingestion of sodium alginate decreased plasma cholesterol and TG
concentrations and liver TG concentration. This may be explained by the facts that fecal cholesterol,
bile acid and TG level were increased significantly in sodium alginate group. The increased hepatic
HMG-CoA reductase activity by sodium alginate feeding appears to be corresponded to whole-body
cholesterol homeostasis.
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Table 1. The composition of the experimental diet
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Constituents Fiber-free Cellulose Sodium alginate
Corn starch 64.8 54.8 54.8
Casein 20.0 20.0 20.0
Corn oil 10.0 10.0 10.0
AIN-Mineral mixture 3.0 3.0 3.0
AIN-Vitamin mixture 10 1.0 1.0
Cholesterol 1.0 1.0 1.0
Choline bitartarate 0.2 0.2 0.2
Cellulose - 10.0

Sodium alginate -

- 10.0
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Table 2. Feed intake, body weight gain, feeding efficiency, liver weight in rats fed a fiber-free diet or diets
containing cellulose and sodium alginate with 1% cholesterol

Fiber-free Cellulose Sodium alginate
Feed intake(g/day)” 30.58+0.50° 22.71+0.28° 27.6710.46°
Body weight gain{g/day)® 312+0.11° 354%0.16° 1.88+0.11°
Feeding efficiency” 10.74+047° 15214063 6511037
Liver weight(g) 12.66+0.21° 13.65+0.24° 9.75%0.16*

YValues are mean*SEM(n=10). All groups were sacrificed after 14hrs of fasting. Data were analyzed by one-way
ANOVA and Fisher's least significant difference test whether mean values were different between groups. Values
in rows without common superscripts are significantly different(p<0.05)

PFeed intake(g/day)=total food intake g/28days
YWeight gain(g/day)=increased body weight g/28days

'“Feeding efficiency=(weight gain g/food intake g)x 100
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Table 3. Plasma cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets
containing cellulose and sodium alginate with 1% cholesterol

Fiber-free Cellulose Sodium alginate
Total cholesterol(mg/dl) 7098+ 0.39° 7307+ 3.10° 53.04% 1.26°
Triglyceride(mg/dl) 3581+ 1.45° 30.86+ 1.01° 24.14% 0.60°
Phospholipid(mg/dl) 214.63+21.54° 387.96+15.64° 251.36+12.50°
Protein(g/dl) 1.13+0.007 1.16+0.006 1.24:+0.018

DValues are means+SEM(n=10). All groups were sacrificed after 14hrs of fasting. Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether mean values were different between groups. Values
in rows without common superscripts are significantly different(p<0.05)

Table 4. Liver total lipid, cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber—free diet
or diets containing cellulose and sodium alginate with 1% cholesterol

Fiber-free Cellulose Sodium alginate
Total lipids(mg/g) 124.00+2.87° 168.00+£3.72° 90.40+1.73°
Total cholesterol{mg/g) 10.86*+0.21 11.55x0.27 9.87£0.16
Triglyceride(mg/g) 79.24+3.90° 104.93£3.71° 34,81 +2.28°
Phospholipid(mg/g) 59610.23" 8.28£0.07° 5.92+0.18*
Protein(mg/g) 7.27%0.08 6.75+0.06 7.26+0.04

Dy alues are means*+SEM(n=10). All groups were sacrificed after 14hrs of fasting. Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether mean values were different between groups. Values
in rows without common superscripts are significantly different(p<0.05)
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Table 5. Activity of HMG-CoA reductase in rats fed a fiber-free diet or diets containing cellulose and sodium
alginate with 1% cholesterol”

Fiber-free Cellulose Sodium alginate

HMG~CoA reductase activity

+ a + b
(nmole/min/mg protein)” 870117 122.07=448

11440£9.27°

YValues are mean*SEM(n=10). All groups were sacrificed after 14hrs of fasting. Data were analyzed by one-way
ANOVA and Fisher's least significant test whether mean values were different between groups if diet were significant
Values in rows without common superscripts are significantly different(p<0.05)

BUnits are in terms of milligrams of microsomal protein

Table 6. Fecal cholesterol, TG and bile acid concentrations in rats fed a fiber-free diet or diets containing cellulose
and sodium alginate with 1% cholesterot”

Fiber-free Cellulose Sodium alginate
Cholesterol{mg/day) 12.10+0.67° 4062+4.23° 49.79+3.36°
Triglyceride(mg/day) 3.12+0.32° 6.821+0.74° 14.16+1.89°
Bile acid(pmole/day) 0.39+0.04° 155+0.14° 1.48+0.10°

YValues are means*SEM(n=10). All groups were sacrificed after 14hrs of fasting. Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether mean values were different between groups. Values

in rows without common superscripts are significantly different(p<0.05)
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