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To investigate the beneficial effects of fiber derived from agar on the lipid and glucose metabolism
of obese model mice, changes in the fat accumulation, lipid content, and insulin concentration were
measured in C57BL/6N mice fed a high-fat diet (HFD) and treated with a beverage containing agar
(BCA) for 9 weeks. The feed efficiency ratio was significantly decreased in the HFD+BCA treatment
group, although the body weight and food intake were maintained a constant level. Also, the fat accu-
mulation in the fatty tissue and liver were lower in the HFD+BCA treatment group than in the
HFD+Vehicle treatment group. Furthermore, a significant decrease was detected in the levels of total
cholesterol (TC) and LDL after the BCA treatment, while a constant HDL level was maintained in the
same group. Moreover, the serum insulin concentration was significantly decreased in the HFD+
BCALo (Low concentration) and HFD+BCAMi (Middle concentration) groups compared to the HFD+
Vehicle group. Therefore, the results suggest that the long-term administration of dietary fiber from
agar can improve fat accumulation in the fatty tissue and liver, the serum lipid profile, and the insulin
concentration in the blood. Also, the results provide evidence that the inclusion of agar fiber in bev-
erages results in significant hypolipidemic and hypoinsulinemic effects.
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Table 1. Composition of beverage contained agar (BCA)

Content (%)

Ingredients BCALo BCAMi BCAHi
Purified water 89.52 8852  86.52
Erythritol 8 8 8
Agar powder 1 2 4
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Citric acid 0.15 015 0.15
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Fig. 1. Change in body weight, food intake and feed efficiency
ratio following BCA treatment. Body weight (A) and food
intake (B) of C57BL/6N mice in the 5 groups was measured
using a chemical balance during 9 weeks. (C) Feed effi-
ciency ratio were calculated using results of food intake
as described in material and method. *p<0.05 is the sig-
nificance level compared to the No treated group; “p<0.05
is the significance level compared to the HFD+Vehicle
treated group.

Fig. 2. Changes in abdominal fat following BCA

treatment for 9 weeks. (A) After the final
administration, the C57BL/6N mice
were euthanized in a CO, chamber and
the abdominal fat was collected from the
abdominal cavity. Their weight was
measured in triplicate on a chemical
balance. (B) The abdominal fat collected
from the C57BL/6N mice was fixed in
4% formalin and stained with H&E
solution. The longest diameter of the adi-
pocytes was measured in triplicate using
a Leica Application Suite and is regarded
as the cell size. Values are reported as
the mean + SD. *p<0.05 is the significance
level compared to the No treated group;
*p< 0.05 is the significance level com-
pared to the HFD+Vehicle treated group.



Journal of Life Science 2017, Vol. 27. No. 8 941

A o _67
S5t
2
2 E4 4
- 0N
5 S
o -
z g3
S Z2
S 9
"3‘91'
2,
No Vehicle ~ BCALo BCAMi  BCAHi
HFD

Fig. 3. Changes in the fat accumulation in the
liver following BCA treatment for 9
weeks. (A) After the final administration,
the C57BL/6N mice are euthanized in a
CO;, chamber and the liver was collected
from the abdominal cavity. Their weight
was measured using chemical balance.
(B) The liver collected from the C57BL/
6N mice was fixed in 4% formalin and
stained with H&E solution. (C) The num-
ber of lipid pore was counted in triplicate
using a Leica Application Suite. Values
are reported as the mean * SD. * p<0.05
is the significance level compared to the
No treated group; * p<0.05 is the sig-
nificance level compared to the HFD+
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