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ABSTRACT

Gambigyeongsinhwan(2) Reduces Blood Triglyceride Levels
and Improves Visceral Fat in High Fat Diet-Fed Obese Male
C57BL/6N Mice

Soon-Shik Shin, Hee-Young Lee, Hye-Rim Lee, Mi-Chung Yoon', Yong-Tae Lee”
Dept. of Formula Science and 2Dept. of Physiology, College of Oriental Medicine & Research Institute
of Oriental Medicine, Dong—Eui University
1Dept. of Life Sciences, Mok-Won University

Objectives : We investigated the effects of gambigyeongsinhwan2(GGH(2)) on body weight and
examined whether blood triglyceride levels and visceral fat are inhibited by it in high fat diet-fed
obese male mice.

Methods : 8 weeks old, high fat diet-fed obese male mice were divided into 5 groups: C57BL/6N
normal, control, GGH(2)-1, GGH(2)-2 and GGH(2)-3. After mice were treated with GGH(2)
for 8 weeks, we measured body weight gain, food intake, feeding efficiency ratio, fat weight,
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plasma leptin and lipid levels. We also did histological analysis for liver and fat on the mice.

Results :

1. Compared with controls, GGH(2)-treated mice had lower body weight gain and adipose tissue
weight, the magnitudes of which were prominent in GGH(2)-3.

2. Compared with controls, GGH(2)-treated mice had lower feeding efficiency ratio, the
magnitude of which was prominent in GGH(2)-3.

3. Compared with controls, GGH(2)-treated mice had lower blood plasma triglyceride level.

4. Blood plasma AST and ALT concentrations were not changed by GGH(2), indicating GGH(2)
do not show any toxic effects.

5. Consistent with their effects on body weight gain, the size of adipocytes were significantly
decreased by GGH(2), whereas the adipocyte number per unit area was significantly increased,
suggesting that GGH(2) decreased the number of large adipocytes. Hepatic lipid accumulation
was decreased by GGH(2).

Conclusions : These results demonstrate that GGH(2) effectively reduces body weight gain,
feeding efficiency ratio, blood plasma triglyceride level and improves abdominal fat.
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Table 1. The composition of GGH2)

Sk Ingredient %
g & Curcuma longa L. 60
i Cassia obtusiblia L. 20

o Amorphophallus rivieri Durieu
o [A Konjac K. Koch) X

Total amounts 100
Table 2. Experimental groups
Group Treatment Number Sex
Normal Low fat 7 male
High fat(45kal%) +
GGH(2)(mg/kg BW)

Control water 7 male
GGH(2)-1 125 7  male
GGH(2)-2 250 7 male
GGH(2)-3 500 7  male
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Fig. 1. Changes in body weight gain(A) and Adipose
tissue weights(B) in high fat diet-fed obese
mice.

All values are expressed as the mean = SD. * p<0.05,
w3 p<0.01, *++ p<0.001 significantly different from control.
FSOB = fermented soybean; EAT = epididymal adipose
tissue; RAT = retroperitoneal adipose tissue; IAT =
inguinal adipose tissue; BAT = brown adipose tissue.
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Fig. 2. Reduction of total feeding efficiency ratio(A) and fasting plasma leptin levels(B) in high fat diet-fed

obese mice.

All values are expressed as the mean + SD. * p<0.05 significantly different from control. Abbreviations as in Fig. 1.
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Fig. 3. Fasting plasma asparate aminotransferase(A) and alanine aminotransferase(B) levels in high fat

diet-fed obese mice.

All values are expressed as the mean + SD. Abbreviations as in Fig. 1.
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Fig. 4. Fasting plasma total cholesterol(A), HDL- cholesterol(B) and LDL-cholesterol(C) levels in high

fat diet-fed obese mice.

All values are expressed as the mean = SD. Abbreviations as in Fig. 1. HDL = high density lipoprotein; LDL = low

density lipoprotein.
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All values are expressed as the mean = SD. s+ p<(0.001 significantly different from control. Abbreviations as in Fig. 1.
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Fig. 6. Fasting plasma glucose(A) and insulin(B) levels in high fat diet-fed obese mice.

All values are expressed as the mean + SD. Abbreviations as in Fig. 1.
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Fig. 7. Histology of epididymal white adipose tissues in high fat diet-fed obese mice.

(A) Representative hematoxylin and eosin sections of epididymal adipose tissue(original magnification X 50). (B) Size
of epididymal adipocytes. (C) Number of epididymal adipocytes. The size and number of adipocytes in a fixed area
(1,000,000 ) were quantified by an image analysis system. All values are expressed as the mean + SD. ** p<0.01,
wxk p<0.001 significantly different from control. Abbreviations as in Fig. 1.

Fojatd 7he] AWEZ o] HAEATE AA
Z 9] morphology®ll WA= &8} FAFHAl THA
449 A Fo| AWEAHL A EFoA FE gEFHO
RS B9l o olgdk nivhelg-Aol GGH(2) 2 279 Bk lesion scoreE AU

l;v
=
11‘,
L=
o
1o 2
Z Lo
l-'ljro(l
o
i
v

o
T %
rr o%
1::‘HN
- =
rﬂE
o
)
[
rr

mlru



%6 A=A, ol2]d, ofsiE

, 20|18, 0| SEH

GGH(2)-3o M5t SAZHC 2 Fo3l zjo]Es Ho
FRoH, I FAHEE 654%, 13.80%9F 40.34%
Foh Al = T GGHR)-39A4 1 =7t o &
Ao & YEPTHFig. 8).

| GGH(2)-3

GGH(2)-1 & -

T T T T T
hormal Contro 1 2 ¥
GGH{Z)

Fig. 8. Inhibition of hepatic lipid accumulation by
GGH(?) in high fat diet-fed obese mice.

(A) Representative hematoxylin- and eosin-stained sections
of livers are shown(original magnification X 50). (B)
Histological analysis of hepatic lipid accumulation in
high fat diet-fed obese mice. Pathological scores of
hepatic accumulation are as follows: 0, no lesion; 1,
mild; 2, moderate; 3, severe; 4, very severe. All values
are expressed as the mean + SD. ** p<0.01 significantly
different from control. Abbreviations as in Fig. 1.
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