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Hangbisan, Sulfur-based Oriental Medicine, Lowers
the Blood Cholesterol Level of ob/ob Obese Mice
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Abstract

Among oriental medicine, sulfur is known to generate heat in the human body. Since body warming reaction
results in the consumption of energy source, the medicines containing sulfur could help in the weight loss
of laboratory rats. This study was designed to determine the possible weight loss effects of Hangbisan, sulfur
based oriental medicine, on ob/ob mice. The obese mice were fed with standard diet containing 10% (w/w)
Hangbisan or 10% (w/w) cellulose during 12 weeks. Hangbisan affected the weight loss of obese mice as
cellulose did during experimental periods, while also reducing the level of plasma total cholesterol. These
results suggest that dietary Hangbisan improved the composition of blood profiles in obese mice, and therefore
has potential as an anti-obesity ingredient in the application of oriental medicine compounds.
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C57BL/6] ob/ob micex leptin encoding gene2 %4
o8 MyPAF TEZ hyperglycemia, hyperinsulinemia,
insulin resistance”} ¥4 8}w] glucorcorticoid %7} &2
EAo] slolA FE G, v, A} 7139 A AEH
o} Leptine A| WA Lo A A4tE & Azdd Sd 2 7
ol 4 lipogenesis$} lipolysis, A1% A4 2 A=< 243}
(1). Leptin-2 neuropeptide YINPY), agouti-related pep-
tide(AgRP), melanocortin % anorexigenic peptide -f3 A}
g A oA tARE Z2ETH2). "dA7EA
ob/ob micedl 34 = leptin gene?] M E3HA 7] A, 35}
4 2 AF AFd o3t v A Q7o A=z glo)
(2-4). Leptine] o} HdH AP FEAM= AF A7
Zhas o Ak 2R 27} gl ZH oh(3). ¥Rk o] lep-
tin A A& 4413}t adenoviral vectors Fo13}e] u]gte]
Zr23k o oh4). ob/ob mices B S ATE 93 E 24
2 de] Algs]e] ghov) ofxrtA] ZZ]) vldk X7 Hhy

& 27157 dsreh
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H b2 AAAA A A% FA R Feetel A vR
T7F wASA SobskaL gl vk whed] A St
ohzt Aie] Arpeke] stepsiAl H4= e 2F
e Bk, SAA3 58 fiste AT A3
dAfoleh(®). A wlwkE o, A 8F 5 e AR W
of Agt A7 2 715 AFA A3t A7t A3
sAeH6-8).

TS Al 2HE o] A AR 2o ghet Aok
sholl A= oJerE o2 3 x| WnH], XA Zo o] 43}
dor ke FAE AAD F AP, A0t
v, ¥55& A vohe HE2E AHSAHO-1D). =3
F& gl gl FIEEF)S w4l 10) 5%
£3] staL Frhase] A RAE A Thed AR oA
ATH12). FA7EA] LA E 0]8-7 I mE AFHAE
of &k ojal A7t Xus A (13,14) HAFEe] tste]
YA f-e] A&l A ¥ A A7t Las
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HZ2] zlamart 9lgel Bagedch(15,16).
Hetd AAEE fae] AARAA A Fokae] +

RE doz Aolgle 7}246}01] frato] 30%(w/w) -5
A A9, E3F W83 5 109 71A] g R o] FofAl
ok Al zsta °l—E— ulRtey ofjul 2l A g gk Az}
= e 7Rzt Kol nAGIEHOLRE Wi}
Ark oA QAFelAM AREL 5 "—Mi g =
T AR TEF oA Aol F AFS AP FENA g4t
< TR ek E Fod A AF 2ha 2 ¥ AAA
o ANARFAE vheblle] dujate] wiNE X Fef o] 88
T Q1S sl vH17,18). ool B Aol E 4k
of vut eyt FFrt frAA R wnkel A FEAME

UEAE Felstaal sisich duj4bE
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Table 1. Composition of experimental diets

(initial) AFo2 st 3, 125 F2 AFE vhA| ‘ﬂ(ﬁnal)
Agen st AF Zrhake BT Ao] QRS
Alo] FFFgolA EH FE A FoZ P "E‘T— Ale]
AREE Pulare FRT AL 127 ool AR
Z el Aol A-89](food efficiency ratio: FER)& A&
SIS & Aol AFEHgeE el AtEstoicl

X,
S

__ZF AU AT F7He)
FER (8) =130 712r9] A]o] *d%"i“/zk(g)

SERET
AR FEE AHSshdA 580 o3t Wk (s -9}
A 4]

o, g8€Ad 5ok AW HA {57 5% Frkskdch
ol MF N HH XH
ool AH = AY AN 12571 H = vHA Fell A9
FEE 647 A3 & diethyl-ether® wh# Al A A Aol A
Holg A slgdh Ao AREgE AJefRE o}l Al ek(Seoul,

Korea)oll 4] T} 8ked Ag-38lsdct. @H2 A1 38 ¥ 3,000
rpmell A 158 HAlEe sl ¥4 FAA(ASAN TG-Lg
Reagents), & 4| 2~HE(ASAN T - CHO-Lq Reagents)
+ ZA 3o

ZHE el HElEy 24N
43 ME ZA 27FE PBS buffer(pH 7.4)¢ A& ¥
A2 2715 AAs . FAE A3 A} w2245

A e flste] 2] FodelA] A @4—;— %3}
o] 4% paraformaldehyde &-<4¢] A3 o}-& =
A& AR % paraffin 73} o}, Paraffin block—“i— 4~5
um5A Z ¥HAH 3] hematoxylin—eosin 43l F&Had =]
e fAssAch

olqx] H Alo|Mdea EH

A=) A2 calorimeter(CAL2k-ECO, Northeliff, South
Africa) g AH8-3hlx, gujite] FHH F Aol fie
Mongeau$} Brassard(19)2] H} el 2ste] #4519t

Ingredients Standard diet IO‘VSotEZr\I;S/aVr\S S;eut‘jl—ose 10%522‘132?)(1[_?; reltg—gisan Calories (%)
Casein 20 - 18 18 22.47
Corn starch 60 B! 54 67.42
Corn oil 9 8.1 81 10.11
Cellulose 5.0 145 45 -2
Mineral mixture” 35 3.15 3.15 -
Vitamin mixture” 10 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 4,010 3,204 3,204

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

Not determined.
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B2 A3 Ae HF+ EFAAE ey, A8 24
2 SPSS a9 Student’s t-test(SPSS 10.0, SPSS
Inc., Chicago, IL)& AA&Fed p<0.05 A #2408 3
ES A=

el gskos wasl 99 4], Aol slelAE
ol4 A el estel,

HE B71 % Aol &8

AR A AAEL A4 oTel 10%(w/w) Fulibg A
7tk Fgt AF S7HE AASE At s g4
3F3L(18) Aol 10%(w/w) FR]AbE H7bstad et =gtk 4
s edto| A cellulose 7} Aol7t AF e A7) 9l-gol
REe](2021) B dAF A E cellulose 5978 dl&2T2
2 3o] Adsiedch

10%(w/w) 3ma|AF == celluloseS 718k Ao & ob/ob

mice| FF38 F AF9 Wsl= Fg 13 2k 1257 F d&
T2 AEL 55631427 g, @u|AL FoldoAE 56.11

1219 g 2 foHal Aol glddrh dd o] AH =L
tx o] 1.860.10 g, 3u]AF BoJ7-2 1.87+0.10 gt
(Table 2). Ao] E-&-2 IgvjAr F37(0.12%)°] HZT
(0.16%) R} ©f gl

Cellulose= AF A3t &7} lvkar d=44 9129 (20),
Kang 5(21)2 10%(w/w) celluloseZ FFA F 2| AFo]
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Fig. 1. Effects of Hangbisan, an oriental medicine on the
body weights of ob/ob mice.

The results are expressed as mean*SD of 8 OB mice. C group
(-@-) fed a standard diet with added 10% cellulose. H group (-O-)
fed a standard diet with added 102 Hangbisan.

14te] B3 Fell2HE A3} w1} 2

16%7} ZFgcka ij_fs}aﬂ. B Al A AHEF it
2 45%(w/w)e] Ao %
shown). w2} ‘LH] A F 4
of sl Aol dFart AEFqtae Ay
A PR E TES o
aal Foi oA AFA st 4 HE wedt
o FAA Rkl SR e AF 4 At 324 S
£ o4 9ok 3 #e SslE A2 UCP(uncoupling
protein)¢} adrenaline #¥] 7142 Z7 A 7o}t B =9l
32(22), ghukoll A 32 <lA|elA A AJ4H(thermogenesis)S
A5t BAE AR 9] WEE X F5sled ALS-Ee $iv)
(23). Fvjake] A< AAA(EETF), FECER), W53
(B1E%), A1) axyA]o el &7 SDA 3o &
A AT Frhet A L] WA S A= A dA
t}h(15,16). «1=] 7141 gk oFE-& o] 83 v|vt X ZH Fol
A(FE), AZEER), ALME), FZFORE) 52 o7
(R &50] o, AEFEM), W4 R), 94 @HE),
Fub(EFh), 2Rk E a2 %ﬁ‘ﬂ](@iﬂ@%)-ﬂ El"
o] olth. A AMER]TF), A3 8%, HALGEE), W5

®RE%) 2 oA (RIKEIE) E_-—"] SIAC 74%‘(“]
), () 52 A GEMIEFE)S 5] vtz

FeiA o). & AR A gulare] YR 3
EEERE R SRR @ww 2] $YAY 4402 A

8% S4XE U = SelaHE A =3)
FAAE F AT T5~7550 mg/dLE 4242l

& FHladHEL dxTo] 17267
+16.95 mg/dL, FH]4F o] L 141.17+691 mg/dLE &
v Al Fof el A f-2] 4 L. (p<0.05) wa}u} olglat A}
= B A A3 )il B F FHl2EHES Y
= &) & HolFrh

A edFoll A Alelel cellulosed FoldlS o Fa~H

Table 2. Effects of the C and H diets on body weight, food
intake and several blood parameters in ob/ob mice

c? H

Energy of diet (MJ/g) 37.14 37.82
Weight (g) 5563+4277  5611+219
Weight gain (g/day) 0.25+0.08 0.231£0.02
Food intake (g/day) 1.86%=0.10 1.87+0.10
FER” (%) 0.16+0.07 0.12£0.01
Total cholesterol (mg/dL) 172.67+16.95 141.17+6.91"
Triglyceride (mg/dL) 75.00+£19.27 75.50+17.00
Liver weight (g) 45230.48 4.12+055

1)C, Standard diet added 10% cellulose; H, Standard diet added
1096 Hangbisan.

PValues are means*standard deviation of 8 mice.

YFER (Food Efficiency Ratio)=body weight gain (g/day)/food
intake (g/day).

“Significantly different between the values in the same row
(p<0.05).
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Fig. 2 Microphotographs of liver tissue on ob/ob mice fed a standard diet with added cellulose or Hangbisan.

A’ Representative histology from OB mice fed a standard diet with added 10% cellulose at magnification 100x. B: Representative
histology from OB mice fed a standard diet with added 109 Hangbisan at magnification 100 X. Liver parenchyma shows normal structure
and no significant fatty changes are present. Significant steatotic changes (>30% fatty infiltration) were not present on either slide.
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