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Anti-obesity Effect of Five Formulas Which can be used to Treat
Hypertension in High Fat Diet Induced Obese Mice

Jin Mi Chun, Dong Seon Kim, Goya Choi, Yoon Young Sung, Sun Haeng Park, Seung Hyung Kim', Ho Kyoung Kim+

Herbal Medicine Resource Group, Korea Institute of Oriental Medicine,
1 : Institute of Traditional Medicine and Bioscience in Daejeon University

Daesiho-tang (DST), Yijin-tang (YJT), Gyeoneumijisil-hwan (GJH), Ukdam-hwan (UDH), and Sojojung-tang (SJT)
have been used to treat hypertension. The aim of this study was to investigate whether five formulas were effective
for improving obesity in high fat diet (HFD) induced obese mice. The mice were divided into seven groups: (1) a
normal diet (ND), (2) a high fat diet (HFD) (3) a HFD plus DST (HFD + DST), (4) a HFD plus YJT (HFD + YJT), (5)
a HFD plus GJH (HFD + GJH), (6) a HFD plus UDH (HFD + UDH), or (7) HFD plus SJT (HFD + SJT) at 150
mg/kg/day for 7 weeks. All five formulas treatments significantly lowered blood pressure, final liver weights, and serum
total triglyceride levels. The four formulas (HFD+DST, HFD+YJT, HFD+UDH, and HFD+SJT) decreased body weights.
Also, HFD+DST, HFD+YJT, and HFD+UDH groups reduced abdominal and epididymal fat weights. The serum
LDL-cholesterol levels were decreased in HFD+YJT, HFD+UDH, and HFD+SJT groups compared to the HFD group.
These results demonstrate that five formulas ameliorated obesity.

Key words : hypertension, five formulas, anti-obesity effects, high fat diet-induced obese mice
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AFAEE 49 FoFAs FEIFAL (E2HAAM Y8t
N, B Ao AR AW K4 (Daesiho-tang, DST), —.
W%y (Yijin-tang, YJT), 88fARE A (Gyeoneumijisil-hwan, GJH),

I H (Ukdam-hwan, UDH), /Nl (Sojojung-tang, SJT)l

Table 1. Composition and yield of five formulas.

g 3t Heo A4 HlE @ 582 Table 10 % A3 vfe}
ok FA4E A 5FY A Tl dE 100 FRFE ¥
a5 #2359 33 g, 10 mlE FHste] AR BAS
ZAst F2EY T 9 F&& s, FoALF (150
mg/kg/day)ol A FF FE FHFE A ANFARE
< A z3oh
2. AFEUH
1) 435E 2 AF4HA

AYEEL 6378 7 C57BL/6] PF¢-2Z Jackson Labol
A FEuol AAE 27 (LE: 25827, F%: 50£5%, B 1 12

A7t light/ dark cycle)dtall Al 27 F2t A&7 & AF ] ALE
ek HITRES 98l vk AFo] oF 24 g o) HE 8
F#5E 75 59 Obesity Diet Formulas (D12492) 60 kcal % 3L

ABAEE QAN EA, dEAAE 5F 150 mg/kg/day

= 13]

-

==

TEEE
= AHE3] 19 13] Z5Fo sttt
APTE 7 27 8 rtgd F 792 7455,
o] (Normal diet, ND), ZA|#4jo] tix* (high fat diet,
HFD), A%2e] + K4eHi FoI* (HFD plus DST, 150
mg/kg/day), ZA WA o] + P T (HFD plus YJT, 150
mg/kg/day), LRG| + FEFATIN F oI (HFD plus GJH,
150 mg/kg/day), ILAEA0] + K FoT (HFD plus
UDH, 150 mg/kg/day), ZA%210] + /i 97 (HFD
plus SJT, 150 mg/kg/day) .2 7o) 753t £33 ¢ 2ol&

A
i

] )\]-/;}

Af Fol WHoZ FFHA
) A% P HolHA Bg 23

APFES DAY oIt BEAY 55 777 JAT 5
2, A% oL AT B 33N 1%L, 2ol

# && (Food efficiency ratio, FER)-2

Prescriptions of name Herbal medicine name Amount (g) Yield (%)
ES] Bupleuri Radix 16
% Scutellariae Radix 10
. ST 4 Paeoniae Radix 10
Daesiho-tang (DST) KHE RheiRadix et Rhizoma 8 134
NE Ponciri Fructus Immaturus 6
+5 Pinelliae Tuber 4
+E Pinelliae Tuber 8
:9:4 Citri Unshius Pericarpium 4
Yijin-tang (YJT) i Poria Sclerotium 4 143
HE(R) Glycyrrhizae Radix Preparata cum Mel 2
B Zingiberis Rhizoma Recens 4
EET Pharbitidis Semen 6
_ RE (D) Ponciri Fructus Immaturus Preparata 2
Gyeoneumjisi-hwan (GJH) $E(E) Pinelliae Rhizoma Praeparatum 2 139
B Citri Unshius Pericarpium 2
TR Trichosanthis Semen 2
Ukdam-hwan (UDH) BE(W) Fritillariae Thunbergii Bulbus Preparata 1 25.9
$E(F) Pinelliae Rhizoma Praeparatum 0.4
5E Coptidis Rhizoma 5
HE Glycyrrhizae Radix et Rhizoma 5
Sojojung-tang (SJT) [rq: Trichosanthis Semen 5 9.5
+E Pinelliae Tuber 5
f£E Zingiberis Rhizoma Recens 4
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a8 AHgEHE FFAY 559 Pt &3t

blood pressure systems, Kent Scientific corporation, Torrington
CT, USA)E ol 83e] Weke SH4siac
9 2R A2A $F 27

SFA W 55 75 B & 7 A5 EY 7 EF 93}
X] W (abdominal subcutaneous fat)¥ Fi35=9] WA B3 7
o

" (Epididymal adipose tissue) &= F#3t] A& ¥ 1+ 2 X
st

PEREES T

5) o A3lslz B

A T8 A w2 E 15 AL AHAT T FREA
o g Az 9ARE7)E o]Lako] (2000xg, 15%) 452
g os woE @42 24 9 7R 70T Baskidh g
A 550 7H T F 4 AYFERRE £ HNA
ZZ¥ 2HE (Total cholesterol), HDL-Z#| 2~ H & (High-density
lipoprotein  cholesterol), ~ LDL-Z#|2ElE  (Low-density

lipoprotein cholesterol), F/3 A% (Triglyceride)2] &3 2 ALT
(Alanine aminotransferase), AST (Aspartate aminotransferase),
A#oted (creatinine) FFE A3 A-FE 4 7] (Hitachi-720,
Hitachi Medical, Japan)E ©]-83}o £413}9 ).
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o Jr @
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oz Zylstdlen, 47 Fol= HFDwel HIs|l HFD+DST,
HFD+Y]T, HFD+UDH Al 79 AZFolA F979] o2 BY
th A9 A F HF AT 2A 0|9 Sk 5FS 7
F2r A A A3, HFD+DST>HFD+Y]T>
HFD+UDH>HFD+SJT <2 2 HFDTol B3] AFo] f93o
2 7239 ol A 4ol AA A old os)
TH AFZ7 s AAED} Y AL BES F YA

AeZ7tg Aol dA ey ngR AuE Ho|4dHas 4
Fo| A& HFDw*o] NDel| W&l fo3kA A vephd 2%
2ol2 Q3 AFol ¥ @ol TS AIT 4 AUk mt
g 5% HFATAAN ta FaHE AFE Hiow,
HFD+GJH>HFD+SJT> HFD+DST>HFD+UDH At 2 HFD
ol Ha frejH o vA JEryith

Body weight (g)

—=m— ND —e—HFD =« &8« HFDHDST
—a—HFD+YJT --m--HFD+GJH -:-0-.- HFDRUDH
e HE DHSJT

Fig. 1. The effect of five formulas on body weight in HFD-induced
obese mice. Values are expressed as means+SD (n=8). Significant differences were
observed between the ND and HFD groups: ##p<0.01, ###p<0.001. Significant differences
were observed between the HFD and the HFD + DST, HFD + YJT, HFD + GJH, HFD
+ UDH, HFD + SJT groups: *p<0.05, **p<0.01, *+p<0.001.

Table 2. The effect of five formulas on food efficiency ratio in
HFD-induced obese mice.
Food intakes Body weight gain Food efficiency ratio

Group (9/day) (g/day) (FER%)
ND 336 0.089:0.01 264031
HFD 2.69 0.366£0.02° 13.6£0.57%*

HFD+DST 2.15 0.223£0.03" 104+1.20°
HFD+YIT 2.23 0.251£0.02" 11.340.85
HFD +GJH 231 0.169£0.05" 7.3042.28"
HFD+UDH 239 0.260£0.02" 10.9+0.89°
HFD+SJT 217 0.2030.03" 9354158

Values are expressed as means * SD (n=8). ###p<0.001 compared with the ND
group. *p<<0.05, »p<<0.01 compared with the HFD group.

2. 8t w3}

F%7)/0|9k7] &gt W3l E Fig. 20] JER AT HFDF 9
do] 139.3 mmHgE NDwo| ®l&| oo w Fesila, ¢
kA 5% AFT ZFoIAA HEDT O HIs) F£37]/0197] &
o] FejHew st
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Fig. 2. The effect of five formulas on blood pressure HFD-induced
obese mice. Values are expressed as means * SD (n=8). ###p<0.001 compared with
the ND group. *p<<0.05, »p<0.01 compared with the HFD group.
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GJH>HFD+UDH &AMt 2 7434t

A 229 £A T 85 1931A% (abdominal subcutaneous
fat) T4 HFD o] NDiol u3)] §oatA Z7181%0mH,
oA 5% EF HFDTOl w3 ta ¥ AdS _u;_g‘;\o:q
HFD+UDHZo A oo g 743yt Eudsrsy wa 2
F2% % (Epididymal adipose tissue) ¥-Al ¥ 3} A3}, HFD-©]
NDZo Hl&) 2844 27181921, HFD o] Bl3) hekx)uh

% % Al oA HFD+DST>HFD+Y]JT>HFD+UDH 9] =41t

o

E oo fFadte A0E Ueyt
(A] (E) WAbdorinal subcutanequs Fat (3
@1.4 345 @Epid cyml ad pos tissue (g)
> >

1.2 {
E §4L

7 ¥ * =35

E " ot ok ESE
£ 3
%’ 'gza

06 .
’ i
H 4 18
2w 1
E 0%
B ND HFD  HFD+DST HFD+YJT HED+GIH HFD+UDH HFD+S8JT 0t

N HFD  HFDDST AFD+AJT HFD-GIH HFDHUDH -FD+SIT

Fig. 3. The effects of five formulas on final liver and fat weight in
HFD-fed obese mice. (A) Final liver weight, (B) Final abdominal subcutaneous
fat and Epididymal adipose tissue weight. Values are expressed as means+D
(n=8). ###p<0.001 compared with the ND group. *p<0.05, =p<0.01 and
++p<0,001 compared with the HFD group.
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Fig. 4. The effects of five formulas on blood lipid parameters in
HFD-fed obese mice. (A) Total cholesterol, (B) Triglyceride, (C)
HDL-cholesterol, (D) LDL-cholesterol. Values are expressed as means+SD (n=8).
##p<<0.01 compared with the ND group. *p<0.05, =p<0.01 and #+p<0.001
compared with the HFD group.
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Fig. 5. The effects of five formulas on AST, ALT and creatinine
levels in HFD-fed obese mice. (A) AST and ALT, (B) Creatinine. Values are
expressed as means+SD (n=8). #p<0.05 and ##p<0.01 compared with the ND
group. *p<0.05 and =p<0.01 compared with the HFD group.
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