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Effects of Eisenia Bicyelis Extracts and Pill on Blood Glucose and
Lipid Profile in Streptozotocin-Induced Diabetic Mice”
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Department of Food Science and Nutrition, Catholic University of Daegu, Gyeongsan 712-702, Korea

ABSTRACT

The objectives of this study were to investigate the antihyperglycemic and hypolipidmic effects of sea oak (Eisenia
bicyclis, EB) in the diabetic state and to examine the appropriateness of formulated EB pill for the effects. The various test
materials obtained from EB were included in the experimental diets with 15% fat/0.5% cholesterol and fed to streptozo-
tocin-induced diabetic mice weighing 35.0 = 0.7 g for three weeks but not in the control diet having the same compo-
sition. The test materials were EB dry powder, water and ethanol extracts, viscozyme-treated EB water extract (EB en-
zyme-TR) and formulated pill containing dry powders of the EB, two kinds of seaweed, black soybean, sesame, onion
and garlic. BG was measured during feeding period and serum insulin, lipids and thiobarbituric acid reactive substances
(TBARS) and intestinal disaccharidase activities were measured at the end of the three weeks of the feeding. BG increase
was lower in the EB enzyme-TR group after 10 days of the experimental diet but lower in EB pill group after 15 days
compared with the control group. Serum insulin levels were higher in the EB enzyme-TR and EB pill groups. Intestinal
maltase but not sucrase activity was higher in EB enzyme-TR fed group than the control group. Serum levels of total
cholesterol and triglyceride were reduced by the EB enzyme-TR and EB pill compared with the control diet. HDL-/total
cholesterol was increased by all EB test materials. Serum TBARS levels were lower in the EB ethanol extract and EB
pill groups than in the control group and tended to be lower in the other EB groups. It is concluded that the EB enzyme-TR
is the best among the EB preparations to be utilized as a functional component for improving blood glucose and lipid
profile in diabetic subjects in the future. However, the pill containing low level of the EB powder is also regarded as ef-
fective and readily usable when formulated with the several other ingredients of the proper composition. (Supported by the
RIC Program of MOCIE, Korea) . (Korean J Nutr 2008; 41(4): 493~501)
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Table 1. Composition of diets (g/kg)

Ingredient Control EB powder EBExt' EB pil®
Casein 200 200 200 200
Corn starch 400 400 400 400
Sucrose 150 150 150 150
Beef tallow 110 110 110 110
Soybean oil 40 40 40 40
Mineral mix (AIN-93) 35 35 35 35
Vitamin mix (AIN-93) 10 10 10 10
Cholesterol 5 5 5 5
Cellulose 50 20 45-47 38
EB powder 100

EB Ext' 50

EB pill® 50

'EB water, ethanol and viscozyme treated water extracts des-
cribed as in Materals and Methods

*Composition of EB pill; EB powder 20%, Laminaria japonica
powder 17%, Salicornia herbacea L. powder 18%, black soy-
bean powder 15%, black sesame powder 12%, onion powder
6%, garlic powder 6%, yeast powder 6%
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Fig. 1. Changes in blood glucose
and body weight of streptozotocin-
induced diabetic mice fed high fat-
cholesterol diets containing various
materials obtained from Eisenia bi-
cyclis (EB) for 3 weeks Six groups of
rats were fed the respective experi-
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ferent among groups at the same
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Fig. 2. Serum insulin levels of streptozotocin-induced diabetic
mice fed diets containing various materials obtained from Ei-
senia bicyclis (EB). Serum levels of insulin were measured by the
method described in Materials and Methods after 3 weeks of
feeding experimental diets six groups of mice as described in
Fig. 1. Bars represent means * SE and those with different alpha-
bet letters are significantly different among groups at p<0.05.
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Table 2. Effects of EB powder, extracts and formulated pill on the intestinal disaccharidase activities in streptozotocin-induced
diabetic mice fed high fat-cholesterol diets containing various materials obtained from Eisenia bicyclis (EB) for 3 weeks

Intestinal Disaccharidase Activity

Group
Maltase Sucrase
units/mg protein units/5 cm units/mg protein units/5 cm
Control” 5.71 + 0.26" 272 +23° 1.64 + 0.09" 7.82 + 0.60°
EB powder 5.65 + 0.23" 295 +2.2° 1.63 + 0.09 10.79 + 0.55°
EB water Ext 5.73 + 0.49™ 373 +21° 1.66 + 0.12 9.44 + 0.89%
EB ethanol Ext 5.28 + 0.25° 324 + 3.4 1.53 + 0.09 9.64 + 1.14%
EB enzyme TR 6.70 + 0.68° 31.9 + 2.4% 2.03 +0.25 8.56 + 0.86™
EB pill 6.16 = 0.31%" 35.9 +2.9° 1.77 + 0.06 10.37 + 0.88°

Ysix groups of mice were fed the respective experimental diets described in Materials and Methods
?Values are means * SE and those in the same column with different superscript alphabets are significantly different among groups

at p<0.05
NS: not significant
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Fig. 4. Serum TBARS Levels of Streptozotocin-Induced Diabetic
Mice Fed Experimental Diets Containing Various Materials Obai-
ned from Eisenia bicyclis (EB) for Three Weeks. Six groups of rats
were fed the respective experimental diets described in Materials
and Methods. Bars represent means * SE and those with differ-
ent alphabet letters are significantly different among groups at
p<0.05.
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