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Effects of Alginate Oligosaccharide on Lipid Metabolism
in Mice Fed a High Cholesterol Diet

Su-Yeon Backl, Hyun-Ku Kiml, Seung-Ki Jungz, and Jeong-Ryong Do’

Korea F ood Research Institute, Gyeonggi 463-746, Korea
“Bioresource Inc., Jeonnam 540-843, Korea

ABSTRACT This study investigated the effects of alginate oligosaccharide on lipid metabolism in mice fed a high-cho-
lesterol diet for 6 weeks. Male apoE mice were assigned to four groups: normal diet group (N), high-cholesterol
diet group (HC), HC with 5% alginate oligosaccharide group (HC-AOL), and 10% alginate oligosaccharide group
(HC-AOH). Epididymal adipose tissue and kidney adipose tissue weights were significantly reduced in the HC-AOH
group by 131.4% and 148.4%, respectively, as compared to the HC group. Serum total cholesterol (TC), triglyceride
(TG), and LDL-cholesterol levels were also significantly reduced in the HC-AOH group by 57.5%, 51.4%, and 82.9%,
respectively, as compared to the HC group. Hepatic TC and TG levels in the HC-AOH group were significantly
reduced by 72.3% and 33.5%, respectively, as compared to the HC group. These results indicate that alginate oligo-
saccharide might improve lipid metabolism and reduce fat accumulation.
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Table 1. Diet composition in experimental groups

Normal diet composition

Crude protein % 18.6
Fat (ether extract) % 6.2
Carbohydrate (available) % 44.2
Crude fiber % 3.5
Neutral detergent fiber % 14.7
Ash % 53
Energy density kcal/g 3.1
Calories from protein % 24
Calories from fat % 18
Calories from carbohydrate % 58
Minerals % 3.5
mg/kg 391.23
Amino acids % 18.8
Vitamins IU/g 32
1U/kg 135
mg/kg 1,735.05
Fatty acids % 11.1
Experimental design
N Group fed normal diet
HC Group fed 1% cholesterol to the normal diet
HC-AOL  Group fed 5% alginate oligosaccharide to HC diet

HC-AOH  Group fed 10% alginate oligosaccharide to HC diet

HoldFHoZ o] Ao s Ad o] 5
o717+ & 28 6549 39%F metabolic cageollA 3
AP TH

o
-z
o
i}
2
o
2
A
ol
o

% (orvital plexus)
ol ol A 1AIZE WA g Sof] A4lE
min) ato] e A S A2(-70°C)l K
ARgsRdTh Ade] B & 7, gk} 4l

T2 AEste] 0.9% Aol AlFE vy A=
E718 AASL FAE 43 7hx2 9
formaldehyde & ©7} 143 & ¥

7HA] =70°Cell Al Basiith. Ads=] TYH A B
E HALE dAEATY TEAEEES

ok, qFA ol wEk APttt

A5 § g T8 Al 4] AseA = Han 5
(15)9] Aol +=3le] & Fd 28 S(total cholesterol,
TC) ¥ nU=xgd Fe 2~ E(high density lipopro-
tein—cholesterol, HDL-C) &%t Z}7} enzymatic color-
imetry AAMYS o] &3klaL, ALE=AGY Zo2HE
(low density lipoprotein-cholesterol, LDL-C) %X+
enzyme immunoassay(EIA) HAAIH S o853l om, T4
A"} (triglyceride, TG) %=+ lipase, glycerokinase(GK),
L-a-glycerol phosphate oxidase(GPO) colorimetry 73



wh-ol Aol A G 2 nge] &t 493
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Table 2. Body weight, body weight gain, food intake, and food efficiency ratio of mice fed experimental diet for 6 weeks
Groupsl)
N HC HC-AOL HC-AOH
Initial wt. (g) 28.23+1.48™ 28.68+1.15 28.34+0.93 28.4240.83
Final wt. (g) 44.78+1.99™ 45.99+1.96 43.904+2.38 42.73+2.24
Weight gain (g/day) 0.39+0.01%° 0.41+0.02" 0.37+0.03% 0.34+0.06°
Food intake (g/day) 6.25+0.56" 8.05+0.38™ 9.26+0.74° 9.39+0.81°
Food efficiency® 0.063+0.001¢ 0.051+0.002° 0.040+0.004° 0.036+0.007"
1)Groups are the same as in Table 1. ”FER: weight gain (g/day)/ food intake (g/day).
Values are mean+SD (n=6).
Values with different superscripts (a-d) within a row indicate significant difference (P<0.05) by Duncan's multiple range test.
NSNot significant.
Table 3. Liver and adipose tissue weights in mice fed experimental diet for 6 weeks (unit: g/100 g b.w)
Groupsl)
N HC HC-AOL HC-AOH
Liver 5.58+0.24" 5.74+0.20 5.65+0.33 5.57+0.35
Epididymal adipose tissue 2.14+0.23° 2.73+0.09° 1.7040.05® 1.18+0.02°
Kidney adipose tissue 0.54+0.09° 0.77+0.02° 0.57+0.02° 0.31+0.02°

"Groups are the same as in Table 1.

Values are mean+SD (n=6).

Values with different superscripts (a-c) within a row indicate significant difference (P<0.05) by Duncan's multiple range test.
NSNot significant.
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Fig. 1. Effects of alginate oligosaccharide on serum lipid levels
on experimental mice. A: total cholesterol, B: triglyceride, C: HDL
cholesterol, D: HDL/total cholesterol, E: LDL cholesterol. Groups
are the same as in Table 1. Values are means+SD (n=6). Different
letters (a-d), above the bars indicate significant differences (P<0.05)
by Duncan's multiple range test.
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Fig. 2. Effects of alginate oligosaccharide on total cholesterol and triglyceride levels in liver of experimental mice. A: total cholesterol,
B: triglyceride. Groups are the same as in Table 1. Values are means+SD (n=6). Different letters (a-c) above the bars indicate

significant differences (P<0.05) by Duncan's multiple range test.
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Fig. 3. Effects of alginate oligosaccharide on total cholesterol and triglyceride levels in fecal of experimental mice. A: total cholesterol,
B: triglyceride. Groups are the same as in Table 1. Values are means:tSD (n=6). Different letters (a,b) above the bars indicate

significant differences (P<0.05) by Duncan's multiple range test.
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