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Effects of Laminaran from Eisenia bicyclis on Serum Lipids in
Rats Fed High Cholesterol Diet
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Abstract

This study was conducted to investigate the influence of laminaran from Eisenia bicyclis on serum lipid
composition of rats fed high fat and cholesterol diets. Fourty male Sprague-Dawley rats weighing 7025
g of 4 weeks old were fed experimental diets for 6 weeks with high fat diet consisting of basal diet plus
cholesterol (1%) and lard (10%) for the inducement of hyperlipidemia. The effect of laminaran supplements
via drinking waters on serum lipid composition of rat were investigated for 5 weeks by administration of
experimental diet group fed basal diet only as normal group, control group fed high fat diet, LL group fed
high fat diet plus 0.25% laminaran containing water, and LH group fed high fat diet plus 0.5% laminaran
containing water, respectively. As a results of experiments, it was found that LL and LH groups showed
significant (p<0.05) decrease in body weight gain and liver weight as compared with control and it may caused
by decreased FER. The weight of cecum and adipose tissue (EFP) of LL group showed a significantly (p<0.05)
decreased patterns compared with control. It was also found that LL and LH diet groups affects the intestinal
length and transit time of rat as significantly (p<0.05) increased in length of intestine and decreased in transit
time. In addition, LL and LH diet groups showed a dramatic decrease in triglyceride, total and LDL-cholesterol,
and significant increase in HDL-cholesterol compared with control diet group, by which results in decreased
in Al These results indicate that crude laminaran from FEisenia bicyclis has a strong hyperlipidemic and
hypercholesterolemic activities in rats fed high fat and cholesterol diet.
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E. bicyclis 25 kg
extracted with water at boiling temperature for 2 hr (2

times), filtered through gauze and filter paper
1

Residue
add CaCly
filter through gauze and filter paper to remove
alginate
-
Filtrate Calcium alginate

precipitated with ethanol (3 vol.)
centrifuge at 4,000 X g for 15 min

1
supernatant

Precipitate
dissolved in distilled water
dialyzed and lyophilized

dissolved in distilled water

hydrolyzed by Econase CE (4 mg/mL) for 120 min at 50°C
enzyme inactivation at 100°C for 3 min

ultrafiltration (MWCO 50 kDa)

Crude laminaran

Fig. 1. Scheme for the preparation of crude laminaran
from E. bicyclis.
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Table 1. Composition of basal and hyperlipidemic diet (%)

Ingredients Basal diet Hyperlipidernic diet
Corn starch 65.0 54.0
Casein 20.0 20.0
Corn oil 5.0 5.0
Sucrose 50 5.0
Vitamin mixture’” 1.0 1.0
Mineral mixture” 35 35
Choline chloride 0.2 0.2
DL-methionine 0.3 0.3
Cholesterol - 1.0
Lard - 10.0
Total 100.0 100.0

Uyitamin mixture (g/kg): thiamin HCI 0.6, biotin 0.02, riboflavin
0.6, cyanocobalamine 0.001, pyridoxine HCI 0.7, retinyl acetate
0.8, nicotinic acid 3.0, DL-tocopherol 3.8, Ca-pantothenate 1.6,
dehydrocholesterol 0.0025, folic acid 0.2, menadione 0.0005, su-
crose, finely powered to make 1,000.0.

PMineral mixture (g/kg diet): calcium phosphate dibasic 500.0,
sodium chloride 74.0, potassium citrate monohydrate 220.0,
potassium sulfate 52.0, magnesium oxide 24.0, magnesium
carbonate 3.5, potassium iodate 0.01, chromium potassium
sulfate 0.55, sucrose, finely powered to make 1,000.0.
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Table 2. Effects of laminaran on body weight, feed intake, water consumption and FER of rats fed hyperlipidemic diet

Group” ‘Weight gain (g/day) Diet intake (g/day) Water consumption (mlL/day) FER?

Normal 28240519 28.15+1.73" 3353+ 1.45° 0.10+0.02*
Control 3.24+0.86° 25.60+2.14% 35.27+1.28 0.12+0.03"
LL 2.11+0.82° 27.82+0.85" 34.2741.45° 0.08+0.03
LH 2.07+0.54* 28.13+151° 35.03+1.26% 0.07£0.03*

1)Normal basal diet; Control, hyperlipidemic diet group; LL, control diet+ water containing 0.25% laminaran group; LH, control

diet+water containing 0.5% laminaran group.
2)FER Body weight gain (g/day)/Food intake (g/day).
Values are mean=SD (n=10).

Same superscripts are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Effect of laminaran on organ weight and adipose tissue of rat fed hyperlipidemic diet

(g/100 g body weight)

Group" Liver Kidney Cecum Adipose tissue (EFP)?
Normal 26920607 0.64+0.06" 0.72%0.09° 1.56+0.45"
Control 365+0.62" 0.63+0.04% 0.76+0.16° 1.72+0.39°
LL 2.62+0.21° 0.68+0.06° 1.41+0.33° 1.31%0.43°
LH 275+0.37 0.65-0.04° 1.26+0.29° 1.76+0.59°

USame as in Table 2. EFP: epididymal fat pad.
*Values are mean=SD (n=10).

Same superscripts are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 4. Effect of laminaran on intestinal length and transit
time of rats fed hyperlipidemic diet

Small intestine Large intestine Transit time

1)
Group (cm) (cm) (hr)
Normal 104.45+17.557®  1861x1.75° 70.30+6.68"
Control  105.22+1598° 17.90+ 255 71.15+2.89°
LL 112.33+11.62° 20.00+2.19° 58.50+2.80°
LH 115.00+14.35° 20.33+£253° 55.09£2.31°

YSame as in Table 2.

PV alues are mean®=SD (n=10).

Y3ame superscripts are not significantly different by Duncan’s
multiple range test (p<0.05).
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Fig. 2. Effects of laminaran on serum lipid composition
in hyperlipidemic rats.
Groups are the same as in Table 2.
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Table 5. Effects of laminaran on serum cholesterol level and
Al of rat fed hyperlipidemic diet

Cholesterol (mg/dL)”

1) 3}
Group TC HDL LDL Al
Normal 736+£9.66" 289+383* 161x154" 15+012°
Control  911+£11.70° 317+281° 252+538 18+0.15
LL 50.8+11.41° 406+354° 7.72084* 05%0.02°
LH 6801492  418+560° 80+142* 0.6+0.06°

USame as in Table 2.

2)TC, total-cholesterol; HDL, high-density lipoprotein choles—
terol; LDL, low-density lipoprotein cholesterol.

YA (Atherosclerotic index)=(TC—HDL)/HDL.

f)Values are meantSD (n=10).

JSame superscripts are not significantly different by Duncan’s
multiple range test (p<0.05).
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