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Effect of High Fat Diet Containing Hangbisan on the Body
Weight and Blood Lipid Composition in the Rats
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4 Chonnam: National University, Guangju 500-757, Korea
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Abstract

Among the oriental medicine compounds, sulfur is known as a heat-generation material in a human body.
Heat-generation reaction results in the consumption of energy source. Some oriental herbs are used to treat
obesity and blood lipid composition. Therefore, we hypothesized that a sulfur containing oriental medicine
compound, called as Hangbisan, could help weight loss of experimental rats. This study was designed to
observe the change of weight of Sprague-Dawley (SD) rats that had been fed with high-fat diet containing
10% cellulose or Hangbisan for 9 weeks. Hangbisan affected the weight loss of rats as reducing the level
of plasma cholesterol and triglyceride and increasing the level of HDL-cholesterol. Thus, this study revealed
Hangbisan have an anti-obesity effect and a potential role for anti-obesity agent in the application of oriental

medicine compounds.
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Table 1. Composition (%) of high—fat diet containing 10%
cellulose or 1026 Hangbisan

. High- High-fat High—fat 4

Ingredients fat diet diet+10%  diet+ 1_0% Calories
cellulose  Hangbisan

Casein 29 26.1 26.1 20.86
Corn starch 10 9 9 7.19
Sugar 10 9 9 7.19
Lard 35.0 315 315 56.65
Corn oil 5.0 45 45 8.09
Cellulose 5.0 14.5 4.5
Mineral mixture” 35 3.15 3.15
Vitamin mixture” 1.0 09 0.9
Cholesterol 1.0 09 0.9
DL-methionine 0.3 0.27 0.27
Choline 0.2 0.18 0.18
Hangbisan 0 0 10
Total kcal/kg diet 5,560 5,004

PAIN mixture, Nutritional Biochemicals, ICN Life Science
Group (Cleveland, Ohio, USA).

A7 A%

T7h E LEAA Pkl A= ¥ 417

() =4 =R

7](lights on at 08.00 hours)® 243} 7 L5 & 22+2°C,
&5 50~60%8 §-2]3k3d o)

A5 Alo|
Al gk Alo] = (F)Harlan(Indiana, USA)e 4] T+

A (
ate] Algstedl om Aol 100 g 10968 FF38+5itH4).
B Aol ALg-gk ulAbe] A& Table 29} o] 3354
2

k] &3 At

195 422 Y Fghe el A A3 5 1852 gnjate g
ZA| st At e F82 FEFIT 22 57
of slejAl al(gim)e] & 7AA AAgstadch Aol
4°Cell A Bykshia ALg-3ksd ol

stk AF2 s T A Ee AFE 27 (nitial)

Z &4 (food efficiency ratio: FER)®= 53 7tek(g)g &
Ao A #H & (g) o= o] A& Ete)

PR E AT AFZ )
5 A2l Aol )
T ol ArRMelel 2
AYEEL A A TR 9Tl W k(s ¥} g,
U4 Sgh e BARE 5 Brhstelr

HollafF] 2 EAX|E FAM
29 A= AY A 977 H = kGl A
5 6A7F HAIRE F diethyl-ether® vl# Al #H Al A oA

Table 2. Composition (%) of oriental medicine added to
commercial basic diets

Oriental medicine Composition

Carex macrandrolepis ()
Bupleureum chinese (%£48)
Citrus aurantium (BVE)
Aristolochia debilis (K% )
Cnidii rhizoma (17%)
Carthamus tinctorius (#11£)
Plantago asiatica (FLRi)
Polyporus umbellatus (5&45)
Alisma plantago-aguatica (%)
Poria cocos (HT4)

Pinellia ternate (£ 5)

Arisaema consanguineum (85
Atracylis orata (4571)

Magnolia officinalis (5 FH)

Perilla frutescens var. acuta (R##%)
Glycyrrhizae radix (H34E)

Sulphur (FEi)

Burnt alumen (¥ 84%%)

w%.&-.&.&.&www».&.&p.&mmmm




418 PR B IS

Holg A3 skl Aol AFEgE Aok opAl A 2 (Seoul,
Korea)ell A ) 3ted Ag-3holct. Hoe x
rpmell A 153 Al B-2)sl 7 B FAA A (ASAN TG-Lg
reagents), & ZU2HEB(ASAN TCHO-Lg reagents),
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Fig. 1. Effects of oriental medicine on body weight.
-O- high fat diet, -—- high fat diet added 5% Hangbisan, -B-

high fat diet added 10% Hangbisan, - A - high fat diet added 10%
cellulose.
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Table 3. Weight and food efficiency of diet on high fat diet
rat

o H
Energy of diet (M]/g) 48.76 50.04
Weight (g) 3447528547  351.33+27.99"
Weight gain (g/day) 3.19%£0.43 3.260.35
Food intake (g/day) 4.88+0.56 6.00+0.16
Energy (kcal/day) 24.42+2.80 30.02+0.80°
FERY (%) 0.69+0.14 0.53%0.08

UC: high fat diet added 10% cellulose, H: high fat diet added
10% Hangbisan.

Dyalues are meanststandard deviation of 8 mice.

PFood efficiency ratio=body weight gain (g/day) / food intake
(g/dav).
*Significantly different between the values in the same row

(p<0.05).
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Table 4. Blood analysis data of diet of high fat diet rat

o H
HDL-cholesterol (mg/dL)  54.00£4.94°  60.00%=7.62
LDL-cholesterol (mg/dL)  8254+12.77°  54.86+4.46
Cholesterol (mg/dL) 156.17£21.167  130.14+13.97
Triglyceride (mg/dL) 98.17%+17.23° 76431943
GOT (U/L) 39.50+9.99 484311648
GPT AU/L) 350011293  3586+14.97

PC: high fat diet added 10% cellulose, H: high fat diet added
10‘% Hangbisan.

“Values are meanst standard deviation of 8 mice.
“Significantly different between the values in the same row
(p<0.05).
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Fig. 2. Liver of rat fed high fat diet added cellulose and oriental medicine.
A: high fat diet added 10% cellulose, B: high fat diet added 10% Hangbisan. Liver parenchyma shows normal structure.



i

Foll 4] gH] 4L Fol e 2T ol u]d
Epi =] gro} & 4

R o
oz °F
i o
L
o
e
o
2
>
>
opp
=
ot
E =
e
ST
ro,
oL
o,
T

s
T
1L
2
lo
jo
ERS
ot
lo
-0,
2
=2
>,
N
—n
2
>
At
oX,
-
N
)
o
2

9
P 0&7@%}41 QA loiA]
7] $lske] 2k %4
33h5ieH33). GOT
ool A 4843+
12.93 TU/L, &)
i‘ 7r9] §-214 )

2 %4

!
=]
£
2
32

ok
=
Lo oo
4
£

A
il
o
o,
ol =~

) 4 39.50£9.99 TU/L, 3]
8 IU/LZ vepwl o, GPT= 3.
of ol Al 35.86114.97 IU/LZ A
$lsith(Table 4). o] & )4tk Fo
2 3 AzkEek Kim $(11)
Tl o] &3l om GOTeF GPTH
TR erotvh Bustdch B ALY oﬂ,q 3] 7 o
Al & 3%7hR] ARt E A4S A
o] A2 gulabd vz} Bl R oAz
71w Zloll = EA)-8 §ubalA] ¢ko.

oSl W Al 483 o

> rlr o
o
m
Hi
2

i
-
e}
ol g

U
:10
0& o

L =
i
$ o2 tlo o

do s o

5 STt

o ok
)
o&,‘l 02‘,1 o :{O

52

4

o
=
2>

d
=

o

rir

H

.|_.
> ok
) _oa

= LA
©

2]

©
oX
£
o

-

t0
0

ghekol| A ALg-3h= {32 QA A dg hAlsle £
A oA arE dol A9, A5, A 52

o] 7V (FER), 5710 CRIBMEM), o) A4t 5 (RIKB i), &

Aol (GE Mgy ) o) Egol glelA] vl whe 2| &8l ok &

o] gtell 4} o] &5 1 glct ¥ AFelAe F32 Fist

Bjake] AR FEL] AFE AnA7IeH =g 2 A

E

3l

=

osL' r.?L’ mil rlr 1-m

=
= 7}’%“6h— %HVL—% o FAG F AFE L
o

il
2,
2
X
o
o,
=
o]
7
®
I
3L
o
ok,
Jo
i
>,
o
o
Ir ok
ot
o
2
°
Jo
oldh
o
—

0\1
BoE oo o &2 o dr b

R
il
°>~
o
% o
i 2
ol ot
e A
koL
oL

=~

olst M al FF A 10% cellulose”} ZH&
e H‘EW‘D} s

ar
-
oy

o
fr
Lo
i_l“

i
)

>.
Pl

o
o
oy
ox
o
rlo

P oo X
DN
_0‘1_"

.’I‘
]
[T
mh
L
>
g
ﬂJ
|o
olN
N
N
o
2
gt
ol
)
a
B
ox X
=
>
N

Sg0) U510 =T A9 2o el
7 erieh webA 4ATE YT O B
shA] vk o] 2} A3hs
o 24e Aslel uy

ZEERR S

4

= 2 o e

fo 4 o
mz‘:-fl‘_,t
3 1% o o
2k £

o

lo
__>‘4_‘
ol
o
ofi, ©
2
_0‘
o
)
+

INERE
2 ATE BolFA A 5 w3 2A
i A A s e

[@2]

16.

17.

2

. Hue GB. 1990. Pathology of obesity. Korean J Nutr 23:

333-336.

Sharrett AR, Ballantyne CM, Coady SA, Heiss G, Sorlie
PD, Catellier D, Patsch W. 2001. Atherosclerosis risk in
communities stud levels, triglyceride, lipoproein(a), apo-
lipoprotein A-1 and B, and HDL density subfractions: The
atherosclerosis® risk in communities (ARIC) Study. Cir-
culation 104: 1108-1113.

. Vague J. 1954. The degree of masculine differentiation of

obesities: A factor determining predisposition to diabetes,
atherosclerosis, gout and uric—calculous disease. Am J Clin
Nutr 4: 20-34.

. Jang JY, Choi HJ. 2003. Effects of Artemisia wayomogi

oligosaccharide on the blood lipids, abdominal adipose tis-
sues and leptins in the obese rats. Korean J Nutr 36: 437-
445.

. Bae MJ. 1991. Effects of ginseng fraction components on

fat accumulation of liver in the obese rat induced by high
fat dietary. J Korean Soc Food Nutr 20t 27-34.

. Lee MS, Han MK, Lee KB, Park SS, Hong YP, An YS.

2003. Effects of Chinese medical material extract on plasma
lipids and glucose in male rats. Korean J Food & Nutr
16: 146-151.

. Kang SA, Jang KH, Park SK, Lim JP, Jeon H, Cui X, Leem

K. 2003. Effects of herbal composition on obese rats fed
high fat diet. Kor J Herb 18: 59-64.

. Xingjian C, Xuwu F. 1991. Essentials of traditional Chinese

medicine. Higher education Press, Beijing, China. p 4-15.

. Song H, Liang Y. 1997. Effect of Yang-warming and Qi-

tonifying natural products on neuroendocrine of deficiency—
cold rats. Zhongguo Zhong Yao Za Zhi 22: 182-184.

. Gu JH, Kim YA, Rue KH, Jung HD. 1991. The oriental

medicine. Yeogan Inc., Korea. p 442-443.

. Kim SH, Seo YB. 1996. Effect of processed sulfur on ex-

perimental bone disease. Korean | Oriental Medical Pathol-
ogy 10: 79-87.

. Ahn JM, Kim SS, Shin HD. 1993. Effects of Bangpoong-

tongsungsan on the weight and lipid metabolism of induced
obesity rats. ] Kyung Hee University Medical Center 9
69-82.

. Cho K, Seo B, Lee E, Park ]. 2003. The effect of Artemisiae

iwayomogi Herba on rats fed high fat diet. Kor J Herb
18 57-67.

. Kim YS, Byun SH, Kim SC, Kuk M, Cho EH. 2000. Effects

on cure and prevention of an obesity (IV). Kor J Herb 15:

37-43.

. Byun SH, Kwon YK, Byun JS, Kim YS, Park JH, Kim SC.

2003. Oriental medicine effects on cure and prevention of
an obesity. Kor J Oriental Physiology & Pathology 17
693-699.

Kim JK, Oh MS, Song TW. 2002. Oriental and western
study on medication treatment of obesity. Oriental Medi-
cine Center Thesis on Daejeon Univ 11: 193-199.

Chae MH, No JG, Jhon DY. 2006. Effect of Hangbisan, an
oriental medicine, on body weight gain in diet-induced
obese (DIO) rats. Food Sci Biotechnol 15: 158-161.

. Despres JP. 1993. Abdominal obesity and important compo-

nent of insulin-resistant syndrome. Nutrition 19: 452-459.

. Mongeau R, Brassard R. 1990. Determination of insoluble,

soluble, and total dietary fiber; Collaborative study of a
rapid gravimetric method. Cereal Foods World 35 319~
324.



20.

21.

22.

23.

Fujab-S R A elr) #F e AMEFrL U HEAA e viAe 4% 421

Lee Hj, Hwang EH. 1997. Effects of alginic acid, cellulose
and pectin level on bowel function in rats. Kor J Nutr 30:
465-477.

Kang HJ, Suh M], Kim EH, Song YS. 1994. Effects of
sodium alginate and cellulose on fasting plasma lipoprotein
composition and cholesterol metabolism in rats. J Korean
Soc Food Nutr 23. 879-886.

01 Y, Kawada T, Shishido C, Wada K, Kominato Y,
Nishimura S, Ariga T, Iwai K. 1999, Allyl-containing sul-
fide in garlic increase uncoupling protein content in brown
adipose tissue, and noradrenaline and adrenaline secretion
in rats. J Nutr 129. 336-342.

Kim CM, Shin MK, Ahn DK, Lee KS. 1991. The ency-
clopedia of traditional Chinese medicine. Jungdam Inc.,
Korea. p 2295.

. Castro 1A, Tirapegui J, Benedicto ML. 2003. Effects of diet

supplementation with three soluble polysaccharides on
serum lipid levels of hypercholesterolemic rats. Food Chem
80: 323-330.

. Martinez-Flores H, Chang YK, Martinez-Bustos F, Sgarbieri

V. 2004. Effect of high fiber products on blood lipids and
lipoproteins in hamsters. Nutr Res 24: 85-93.

. Li ], Kaneko T, Qin LQ, Wang ], Wang Y. 2003. Effects

of barley intake on glucose tolerance, liptd metabolism, and
bowel function in women. Nutrition 19: 926-929.

. Kim HJ, Kim CH, Kim KC, Jun IS, Seo HK. 1996. The

relationship between serum cholesterol level and dietary
pattern. J Korean Acad Fam Med 17 861-868.

28. Kook SR, Park YS, Ko YK, Kim 5SM, Lee DJ, Kang HC.
1997. Relationship of body fat, lipid, blood pressure, glucose
in serum to waist-hip ratio between obese and normal body
mass index group. J Kor Acad Fam Med 18: 317-327.

29. Yanagita T, Han SY, Wang YM, Tsuruta Y, Anno T. 2003.
Cycloalliin, a cyclic sulfur imino acid, reduces serum tria—
cylglycerol in rats. Nutrition 19 140-143.

30. Durak I, Kavutcu M, Aytac B, Avci A, Devrim E, Ozbek
H, Oztirk HS. 2004. Effects of garlic extract consumption
on blood lipid and oxidant/antioxidant parameters in humans
with high blood cholesterol. J Nutr Biochem 15t 373-377.

31. Aocadi R, Aouidet A, Elkadhi A, Ben Rayana MC, Jaafoura
H, Tritar B, Nagati K. 2000. Effect of fresh garlic on lipid
metabolism in male rats. Nutr Res 200 273-280.

32. Han HJ. 2003. The response of serum GOT and GPT to
exercise intensity in the female long-distance runners and
the untrained. JKSSPE & 145-133.

33. Kim SI, Kim YS, Jeon BS, Lim CH. 1986. Effect of ginseng
on fat accumulation in the obese rats induced by high fat
diet. Kor J Ginseng Sci 10t 167-179.

34. Thampi BS, Manoj G, Leelamma S, Menon VP, 1991
Dietary fiber and lipid peroxidation: effect of dietary fiber
on levels of lipids and lipid peroxides in high fat diet. Indian
J Exp Biol 29. 563-567.

35. Oh JD, Yoon CG, Yu TS. 2004. Effects of dietary Monascus
koji on the liver damage induced by bromobenzene in rats.
J Korean Soc Food Sci Nutr 33 965-972.

(20061 24 3 A4 20066 39 159 A=)



