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The Inhibitory Effects of Bangpungtongseoung-san
on the Obese gene and Obese Inhibitory
about Obese-mouse induced by High Fat Diet

Sang-jun Hwang, Tae-Won Song, Min-Suck Oh

Dept.of Oriental Medicine, College-of Oriental Medicine,
Dasjeon University, Seoul, Korea.

Objectives : In this study, the aim was to investigate the inhibitory effects of Bangpungtong-seovng-san on the obese gene
and obese inhibitory about obese-mouse induced by high fat diet.

Methods : In order to investigate the effects of Bangpungtongseoung-san(BPTS) on the obese gene and obese inhibitory,
C57BL/6 mice were induced by high fat diet. CS7TBL/6 mice were divided into three groups(normal, high fat diet with control,
high fat diet with BPTS extract) and fed for 13weeks.

Results : 1. The change of body weight and the final increase of body weight were decreased signi: icantly.

2. The amount of the adipocyte in body weight was decreased significantly.

3. In primary adipocytes, S3AR gene expression was increased significantly and leptin gene expression was decreased in
100ug/ml density significantly.

4. In primary adipocytes, the amount of TNF-« was decreased in 100ug/m!l density significantly and the amount of leptin
was decreased but did not show significance.

5. In adipocytes tissue, the expression of leptin was decreased and the expression of f3AR was inctzased.

Conclusions : These results suggest that BPTS may inhibit the expression of the obese gene and obese inhibitory about
obese-mouse induced by high fat diet.

Key Words: Bangpungtongseoung-san, adipocyte, obese gene, obese inhibitory.
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Table 1. The Components of Normal Diet

Crude protein 22.1%
Crude fat 8.0%
Crude fiber 5.0%
Crude calcium oxide 8.0%
Calcium 0.6%
Phosphorus 0.4%

Table 2. The Components of High Fat Diet

Casein, High protein 26.0%
DL-Methionine 0.4%
Sucrose 16.2%
Corn Starch 16.0%
Beef Tallow 30.0%
Cellulose _ 5.0%
Mineral Mix, AIN-76 4.5%
Calcium Carbonat 0.4%
Vitamin Mix, Teklad 1.3%
Choline Dihydrogen Citrate 0.2%




Table 3. The Compositions of Bangpungtongseoungsan(BPTS)

A+ BiRGEERC] BIsEE 2 F

[ L A =)
WA Talcum 6.37
H Glycyrrhizae Radix 4.50
Ao Cypsum Fibrosum 262
i = Scutellariae Radix 2.62
=) Platycodi Radix 2.62
Fg & Sileris Radix 1.68
Tt Cnidii Rhizoma 1.68
w OB Angelicae gigantis Radix 1.68
VRS Paeoniae Radix 1.68
KO Rhei Undulati Rhizoma 1.68
[ Ephedrae Herba 1.68
P TS Menthae Folium 1.68
B Forsythiae Fructus 1.68
R 1) Sodii Sulfas 1.68
TN Nepetae Herba 1.31
B 9lt  Atractylodis Macrocephalae Rhizoma 1.31
e F Gardeniae Fructus 1.31
S Zingiberis Rhizoma 3.75
Total Amount 41.53
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Fig. 1. Effect of BPTS extract on the change of body weight change in high fat diet-induced obesity mice. C57BL/6 mice were
fed high fat diet containing BPTS extract for 13 weeks. The change of body weight was measured at every 2 day.
Normal group received conventional food that contains low fat. Ten mice were used for each experimental group. Data

are represented as the mean + SE.
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Fig. 2. Effect of BPTS extract on the body weight of high fat diet-induced obesity mice. C57BL/6 mice were fed high fat diet
containing BPTS extract for 13 weeks. At the end of experimental treatment, the increase of body weight was
measured. Normal group received conventional food that contains low fat. Ten mice were used for each experimental
group. Data are represented as the mean + SE.
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Fig. 3. Effect of BPTS extract on the weight of adipocyte in high fat diet-induced obesity mice. C57BL/6 mice were fed high fat
diet containing BPTS extract for 13 weeks. The weight of adipocyte was measured ¢t the end of experimental
treatment. Normal group received conventional food that contains low fat. Ten mice were used for each experimental
group. Data are represented as the mean + SE. Stratistical analysis was performed using student's T-test (***p<0.001).
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Fig. 4. Effects of BPTS on the SZ3AR mRNA gene expression in primary adipocytes isolated from fat-diet C57bl/6 mice.
Primary adipocytes were isolated from the fat tissue of high fat-diet induced obesity mice, Cells were treated with BPTS
in a concerntration-dependent manner. Total RNA was isolated and then used for reverse transcription (RT). Using RT
mixture, PCR was performed with 83AR specific primer. PCR products were electrophoresed in 1.2% agarose gel. HT
value was normallized to S-actin level. (A) normal, (B) high fat diet group, (C) 100 wg/mi of BPTS, (D) 10 w/m! of BPTS,

(E) 1 we/m! of BPTS.
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Fig. 5. Effects of BPTS on the leptin mRNA gene expression in primary adipocytes isolated from fat-diet C57bl/6 mice. Primary
adipocytes were isolated from the fat tissue of high fat-diet induced obesity mice, Cells were treated with BPTS in a
concerntration-dependent manner. Total RNA was isolated and then used for reverse transcription (RT). Using RT
mixture, PCR was performed with leptin specific primer. PCR products were electrophoresed in 1.2% agarose gel. HT
value was normalized to leptin level. (A) normal, (B) high fat diet group, (C) 100 wg/m! of BPTS, (D) 10 ug/ml of BPTS,

(E) 1 we/ml of BPTS.
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Fig. 7.

Effects of BPTS extract on the TNF-a production in primary adipocytes isolated from fat-diet C57bl/6 mice. Primary
adipocytes were isolated from the fat tissue of high fat-diet induced obesity mice, Cells were treated with BPTS in a
concerntration-dependent manner. The TNF-a level in culture supernatants was measured by ELISA. Data are
represented as the mean + SE of quadraplicated experiment. Statistical analysis was performed using student’s +test
(**p<0.01). (A) normal, (B) high fat diet group, (C) 100 wg/m! of BPTS, (D) 10 ug/m! of BPTS, (E) 1 ug/mi of BPTS.
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Effects of BPTS extract on the leptin production in primary adipocytes isolated from fat-diet C57bl/6 mice. Primary
adipocytes were isolated from the fat tissue of high fat-diet induced obesity mice, Cells were treated with BPTS in a
concerntration-dependent manner. The leptin level in culture supernatants was measured by ELISA. Data are
represented as the mean =+ SE of quadraplicated experiment. (A) normal, (B) high fat ciet group, (C) 100 wg/m! of

BPTS, (D) 10 we/mi of BPTS, (E) 1 we/m! of BPTS.

UethY 2 Fo 2 F7bst3 o, BPTS Fof i 100,
10, 1 wg/ml ‘FTo| A& 2}2F 24, 195, 1992 5 HT %t
o] ol Hlgte] T o &A 0 2 HAse] o
100 ug/ml & ol M= SE-9| 47 e ThEg. 5).

3) TNF-a2] A &kel] m] x| = < 3F

Primary adipose cellol| 4] 2] TNF-a2] A gk A
A EL A8+ 1 1pg/ml, 2T 116-£12.3 pg/nl,
BPTS o] 100, 10, 1 ug/ml 5 5o 4] 78.6-+7.6, 98
+5.8, 11863 pg/ml 2 VEFE O™, E3] 100 ug/nl

oA Fe4 A (p<0.01) e THFig. 6).

4) Leptin®] A7 o] |2 = G &

Primary adipose cellel] A4 ] leptin2] A &2, 7 4
T2 82155 pg/ml, NZ2T 2 9574144 pg/mi 2 1V}
B on, BPTS ol 109, 10, 1 ug/ml 55l A
656105, 8234201, 911 + 123 p/ml = LFEFSCHFig, 7).

5. Adipocytes tissueollAe] FXXL whaio]

njxls g

17



(18)  iskatelats)r] A273 A)15(20063 39)

Leptin

HT vaue

101

Fig. 8. Effects of BPTS on the obesity leptin mRNA gene expression in adipocytes tissue in normal and fat-diet induced
C57bl/6 mice. Adipocyte tissues were isolated from normal an high fat-diet induced obesity mice. Total RNA was
isolated and then used for reverse transcription (RT). Using RT mixture, PCR was performed with 5-Htp specific primer.
PCR products were electrophoresed in 1.2% agarose gel. HT value was normalized to 8-actin level. (A) normal, (B) high

fat diet group, (C) high fat diet + BPTS
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Fig. 9. Effects of BPTS on the obesity fZ3AR mRNA gene expression in adipocytes tissue in normal and fat-diet induced
C57bl/6 mice. Adipocyte tissues were isolated from normal an high fat-diet induced obesity mice. Total RNA was
isolated and then used for reverse transcription (RT). Using RT mixture, PCR was performed with #3AR specific primer.
PCR products were electrophoresed in 1.2% agarose gel. HT value was normalized to $-actin level. (A) normal, (B) high

fat diet group, (C) high fat diet + BPTS
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(p<0.001) ZHAE JEM 1 S (Fig. 3).
feiy feAtiepy i e BEEE o Hol A B
{H-7-o] 75EH Tatol| A B3ARL F2 M el
of| srAste Fhel FolRl o FEstod fahhoriket 24
Aol s, EEEET ) leptin®] REE K
A710, B3ARS] i e B b %}?ﬂ W&
Fhfilee] #ieol = S & vl A Bims kA
& 9}, Primary adipose cellof] A 2] 83AR &3] o]
o] 2] &= o gFoll A, A At HT 3-8 29, th 2 HT 3t
& 35, BPTS 5o i HT %k 100, 10, 1 ug/ml 5 =0l
A Zhzt 185, 124, 312 VJER o) 2o vl sled 2
Zo 3 r@o] Frhell vh(Fig. 4). ¢ primary
adipose cellof| A] 2] leptin 28 off v] x| & < gkol| A, &
A HT 52 12, &7 HT 352 2052 Vet &
Z o2 =713l o1}, BPTS Fof & HT gL-& 100,
10, 1 we/ml HENA 237 24, 195, 1992 2 vjep}
2o st T o EH R Zastdon
100 e/l 55004 = 2Ee] 471 UeksTthFig. 5).
TNF(Tumor necrosis factor)= BCGELL A F ol
LPSE 4t & MuiF Hioll Hhnst= A=A 24
=R e, EHILE macrophagest T #kEIk7F t=
© EEMie 5% K71 &% TNF (TNF-a) ¢}
lymphotoxin (TNF-8)o]t}**, TNF-a= & HiL
%l macrophaged] 9]3ted K5 = RAEME cytokine
o 2A Hile: RSk 23 988 31, 15
Fe] & cytokines®] @& HhIAI 71 ™ Gram [
AR E o [E{RE #Eak, shock, ifHike] TEMEE
-2 TNF = TNFO| o 2 s = IL-19]
8f) ZFASE oF3*. Primary adipose cellol| 4] 2] TNF-a2]
A g wol] Bl 2] = ol A, ot 4.8+ 1.1 pg/nl,
=2 116+ 12.3 pg/ml, BPTS Fod 22 100, 10, 1
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vglml s A 22} 78.6+7.6,98+58, 118163 pg/
ml B B 100 we/mlg 2 A th2Ttof vl ate] &
o] A (p<0.01) 2+ 23} tH(Fig. 6). Primary
adipose cellol| A ] leptin®] AJA] Bkol] 1| x| = < Bko]
A, At 824155 pg/mil, U 272 957+ 144 pg/
ml, BPTS Fo] & 100, 10, 1 ug/ml 5ol 242zt
6561105, 8234201, 911+ 123 pe/mi & L}EFETHFig. 7).
B3ARC| s JERAARIRERY oy =t —fx AR
fadl = srArgol &A1 o} Irbsiiine 271y
A 2 leptin 2ol B Ao g MzhE gl
- Adipocytes tissueol| 4] 2] leptin @& -2, 3 A HT
22 124, W) 2+ HT 3k& 225, BPTS Fo# HT 3t
£ 1012 e}y tFig. 8). Adipocytes tissueol] A 2] £
3AR BHEl o) n] x| o FFoll A, A AT HT 3he 18,
272 HT 302 21, BPTS o+ HT 342 460 2
LrePgtehFig 9).
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oA Whnes 98 Al #i2 A 2 3L, adipocyte
EEE Tr-4 49 7‘“ (EE/}}‘l AAE]'- L A )E{%%

of] 91o] A &= primary adipose celll| 4] S3ARS] F§HHS
= R, T@j]u/\]zigtﬂ leptin®] ZEEAS 100 ug/ml
BEAAM 2 MRS E A FH T oF& 2 primary
adipose celll] A] TNF-a,] HERES 100 ug/ml R O
A oA QA AN RS S S

KgEl M= Sl fkle] ME 2 YR ik
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gl = SEEh e 7H RERd S B
i @%ﬂfamﬂ ub2 #be] g 288 Ao
=2 A7
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