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Improvement of blood glucose homeostasis in mice fed with
Capsosiphon fulvescens extract-added whole wheat cookie
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Abstract The present study aimed to investigate the effect of whole wheat cookie supplemented with Capsosiphon
fulvescens (CF) extract on serum glucose homeostasis in C57BL/6 mice. This study examined whether the same effect was
demonstrated for whole wheat cookie in comparison to previous research documenting the glucose-lowering effect of food
products combined with CF extract. Mice were divided into three groups depending on the diet administered: normal
cookie (NC), whole wheat cookie (WC), and WC blended with CF extract (WCFE). After 4 weeks of administering the
experimental diet, the blood glucose level, serum insulin level, and homeostatic model assessment for insulin resistance
index were found to be significantly lower in the WCFE group than in the NC and WC groups. These results suggest
that whole wheat cookie containing CF extract is effective in preventing insulin resistance and maintaining blood glucose

homeostasis.
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Table 1. Ingredients and composition of cookies

Ingredients NCP wc? WCEFE?
Soft flour 200 200 200
Whole wheat flour 0 30 30
Sugar 160 160 160
Whole egg liquid 50 50 50
Margarine 150 150 150
Baking soda 3 3 3
Baking powder 3 3 3
Salt 2 2 2
Capsosiphon fulvescens extract 0 0 0.12
(0.02%)
Total (g) 568.0 598.0 598.12

UNC; normal cookie
»WC; whole wheat cookie
YWCFE; WC blended with Capsosiphon fulvescens extract
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Fig. 1. Dietary effect of whole wheat cookie added with
Capsosiphon fulvescens extract (WCFE) on body weight, relative
organ weight and food intake in the mice fed for 4 weeks. (A)
Changes of body weight and (B) Food intake during cookie diet. (C)
Relative organ (liver and kidney) weight after sacrifice. NC, normal
cookie; WC, whole wheat cookie; WCFE, WC blended with
Capsosiphon fulvescens extract (CFE); six mice in each group. Data
are represented as means + standard deviation (SD). ns is not
significantly different at p<0.05 by Duncan’s method.
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Fig. 2. Dietary effect of WCFE on fasting blood glucose, serum
insulin level and homeostatic model assessment for insulin
resistance (HOMA-IR). (A) Comparison of fasting blood glucose
level between week 0 and week 4. (B) Concentration of serum
insulin level. (C) HOMA-IR=(fasting blood glucose x fasting serum
insulin) / 405. NC, normal cookie; WC, whole wheat cookie; WCFE,
WC blended with Capsosiphon fulvescens extract (CFE); six mice in
each group. Data are represented as means+SD. ***p<0.001 versus
week 0 according to Student’s #-test. ns is not significant compared
to week 0 at p<0.05 according to Student’s #-test. “"Means in a row
by different superscripts are significantly different at the p<0.05 by
Duncan’s method.
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Fig. 3. Dietary effect of WCFE of oral glucose tolerance test
(OGTT). (A) Changes of blood glucose levels while having the
OGTT. (B) Area under the curve of blood glucose levels (AUC) after
having the OGTT. NC, normal cookie; WC, whole wheat cookie;
WCFE, WC blended with Capsosiphon fulvescens extract (CFE); six
mice in each group. ** Means in a row by different superscripts are
significantly different at the p<0.05 by Duncan’s method, ns is not
significantly different at p<0.05 by Duncan’s method.
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E% e 2 A HHE =
2] Az"e) #ojgiti(Jordan 5, 2010;
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2006). GLUT4E 1%5%4 o wHEE T A vz
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Fig. 4. Effect of WCFE on the expressions of (A) glucose transporter (GLUT) 2, (B) GLUT4, (C) insulin receptor substrate (IRS)-1 and
(D) phosphoinositide 3-kinases (PI3K) p85a genes in C57BL/6 mice. NC, normal cookie; WC, whole wheat cookie; WCFE, WC blended
with Capsosiphon fulvescens extract (CFE); six mice in each group. Data are represented as means+SD. ns is not significantly different at

p<0.05 by Duncan’s method.
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