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Scheme 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%

Scheme 2. The Components of High Fat Diet

Casein, High protein 26.0%
o]-Methionine o 04%
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 02%
FPFAN TUS F Aol

2) oA gt @
ARSISLSL A 139 WS 87 vt 2o
2 A%l AR viER Y 259 74 FAE (Table 1).

Table 1. The Compositions of Mahwangbokhapbang 2 (MHBHB?2)

LA £ OB A M &(g)
W Ephedra sinica stapf 9
& - Armeniacae Semen 9
hEW Acorus gramineus 9
" 5 Scutellaria baikalensis George 9
w OH Typhae Pollen 9
A Ginseng Radix Alba 4
e JNES Liriope platyphylla 8
TBRT schizandra chinensis 4
F K Achyranthis Radix 9

Total amount
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3) Aok g 717

AHgE A9k Diethyl  pyrocarbonate
(DEPC), dulbecco’s phosphate buffered saline
(D-PBS), Hank’s balanced salt solution (HBSS:
Gibco BRL, US.A.), formaldehyde (Sigma,
U.S.A.) lysophosphatidic acid(Sigma, US.A.),
US.A),
(Sigma, US.A.), isopropanol(Sigma, US.A.),
(Merck, Germany), HCl(Merck,
Reductil(Sigma, US.A.), Leptin
ELISA Kit(R&D system, US.A.) < A&t

AHE 7171E 48527 (A4S, Korea), rotary
vaccum evaporator(Biichi B-480, Switzerland),
dryer(EYELA  FDU-540,  Japan),
autoclave(Sanyo, Japan), micro-pipet (Gilson,

trypan  blue(Sigma, phenol red
ethanol

Germany),

freeze
France), water bath(Vision scientific, Korea),
blood
USA),
centrifuge

vortex mixer(Vision scientificc Korea),
glucose meter(LifeScan,

spectrophot-ometer(Shimazue, Japan),
(Sigma, USA.), deep-freezer (Sanyo, Japan),
thermocycler system(MWG Biotech, Germany),
ice-maker(Vision scientific, Korea) a9 ELISA
Reader(Molecular Devices, US.A.) 5& A3}

AT

1) Ao 24

ulgrEehy 23 (MHBHB2) 23+ FFF 1.300
meell go] 2417k B 7HAE
rotary vacuum evaporator®l|x z+
FEY S92 freeze dryerZ T4 7A%3}0] 316
g9 BTE Ak o FLE WFaeAM B
#alo Bog T AHAEF AN A
Erasg

= o o
1:3 2
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a2 ‘v
2

2) A=) Alolsh Aels) Fol

220 oul AEF (AAT), ZAYL ART (W

), reductil® ($AWEF), MHBHB2T (4
517 500 mg/ke, 250 mg/kg FT)LE Lol
155 5<¢F AHRrAo] a3t 7&“?‘4 o FojE AT
Wx2Te $HTE, 4872 MHBHB2 F&&
S 717+ 105 ng/20 g9 HEE Eel EA 15_,_7}
Y AT Fo3gih

PN

T
T

)

o £

o7 289 AFL 01 g B9 5

4) ¥ ¢ 83 £

Ether2 wlgidle] 43N d4& HHE &
3,000 rpmolA 1587 44 Eejgte] 8¥E £
3kl

5) 2P)%e 2

Glucose, AST(Aspartate Aminotransferase)
9l ALT(Alanine Aminotransferas-e) 2] S EE
JSCC UV method®] 98g o|g3dto] Ast3
sRanz 2gsa

6) Cholesterol &% 24

Total cholesterold &
colorimetry method®] #2& o|83t A3s
Z}%‘:‘)ﬂ 712 74391, LDL-HDL Cholesterol

£ direct enzymatic assayS ©|&3sto] 3%

o,

enzymatic
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Triglyceride$} NEFA(free fatty acid)® &%
< enzymatic colorimetry method?] 9g|& o]

F3of W3S AFEAYZ FRe4,
8) EAAE

48 Au= SPSS 11.09) unpaired Student’s
T-testE A3t BAANE sQen P<0.05,
P<0.01 ¥ P<0.001 F=5oA 5945 A48

m 8%

1. HE 3l njxls I

- AF HE AAeA 1579 292108 go 2

YERRL tizdelA AF Mk A48 1S

b} 1550) 402422 g0 2 eyt

on oo uHl& WAHYET(reducti) & 1559

28.610.3 g2 2 eIkt MHBHB2 $o7-& 45

T TYT FFoE APEL sFRE YR
Tol Blgle] & £o7 ZHhste] 1554 500mg/ ke

TO%%% 31.7+14 g 250 mg/kg FoTE

33.5+15 g2 o497 725K Fig. 1).

43 9 e Normal

40 - Control /

& - Reductit
§ 3 ok
» - MHEHBZ- f -
§ 3 - 500ma/kg
'3 e MHBHEZ~ 2
o 28 250mgfkg Kbk
z 25

22

19 4

12 3 456 78 9101112131415
Time weeks)

Fig. 1. Effect of MHBHB?2 extract on the body
weight change in high fat diet—
induced obesity mice.

The results are expressed the mean=S.E(N=10).

Statistically significant value compared with final

control group data by T- test(" p<0 01, p<0 001).

2. 1= W Adipocyte Z2fof| n0|x|= ¥t

A% U adipocyte S FAT0] 21403 g,
glzro] 109422 g FAUET(reductil)o]
8

0.8+0.1 go2 Uttt MHBHB2 Fo}& 500
mg/kg FATZANAE 5319 g 250 mg/ks FolF
oJME 53418 gl et AT BF dxF
A% AT (Fig. 2).

A W3kl A

Contisl  Reductli MHBHB2 MHBHE2
10mgkg S500mghkg 20mgkg
& * + +

Fig. 2. Effect of MHBHBZ2 extract on the
adipocytes tissue/body weight(g) in
high fat diet—induced obesity mice.

C57BL/6 mouse fed High Fat Diet for 15 weeks,
Reductil(positive control) and MHBHB2 extract
(500 mg/kg and 250 mg/ke) during 8 weeks. The
percentage of final adipocytes tissue/body weight
was measured on the last day. The results are
expressed the mean+SE (N=10). Statistically
significant value compared with control group data
by T-test('p<0.05, ~ p<0.001).

3. ALT, AST sl ojxl= E

ALT ¥3}+= AAro] 274438 IU/L, tixTo]
65.1+5.0 TU/LE Ut Aol st oz
qrE & o= F7heIAt olo) ng Az
F(reductil) & 217436 IU/LOE eyt
MHBHB2 500 mg/ks FoliolAe 39335
IU/L, 250 mg/kg FoldolxE 33.6:4.3 IU/LL
2 e A8TN B ozl vlgte] 9
A 25 AT Table 2).
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AST W3} Aol 113.3416.6 TU/L, &7 EojF#LE 116.0+14.5 TU/L, 250 mg/kg FHT
o] 2008+6.7 IU/L, HdNZZ(reductil)] 954458 IU/LSE Yeh} AEFM BF 79
70.7+1.7 TU/LZ YEbth, MHBHB2 500 mg/kg  AJUAl ZH4EAtH Table 2).

Table 2. Effects of MHBHB2 Extract on the ALT and AST Level in High Fat Diet—induced

Obesity Mice.
High Fat Diet Intake
Group Normal Control Reductil MHBHB2 MHBHB2
10 mg/kg 250 mg/ke 500 mg/kg
ALT(IU/L) 27.4+3.8 65.1%5.0 217436 33.6+43" 39.3+35"
AST(IU/L) | 113.3+16.6 200.8+6.7 70.7+1.7" 954458 116.0+14.5 "

Statistically significant value compared with final control group data by T-test(" p<0.001).

4. Total Cholesterol H3l0]| O|xl= H&k t) 27 (reductil) & 134.0+3.8 mg/dl, MHBHB2
500 mg/kg FolTol A 145.8+5.4 mg/dl, 250 mg

Total Cholesterol ¥ 3h= Aol 93.8+4.4mg/ Jkg TATAME 1363429 ng/dt o2 R,

U2 VeI 2P 1612430 mg/ Al U AR TI MHBHB2 500 ng/kg Fo2olA tiz
Bt Al st & 07 %ﬂﬂ%it}. H Tof wlste] {4 UA ZAH A Table 3).

Table 3. Effects of MHBHB2 Extract on the Total Cholesterol in High Fat Diet—induced Obesity

Mice.
High Fat Diet Intake
Group Normal Control Reductil MHBHB2 MHBHB2
10 meg/ke 250 mg/ke 500 mg/ke
T.Chol. o - o
(ne/ ) 93.8+4.4 161.243.0 134.0+3.8 136.3+2.9 145.8+5.4

Statistically significant value compared with final control group data by T-test( p<0.01, ~p<0.001).

5. LDL-Cholesterol H3}J0]| O|X|= €98  MHBHB2 500 mg/kg FI7-& 365435 mg/de,
250 mg/ke FOATE 33.4+1.0 mg/d2E R}
LDL-Cholesterol ¥ 3= HAH0] 19.2+41.4 mg AT BFeA tzTd vlste] fAANA 74
/A, HEFol 474 26 mg/dl, FAET SIS TH(Table 4).
(reductil)©] 223+03 mg/doE UEhdth
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Table 4. Effects of MHBHB2 Extract on the LDL—Cholesterol in High Fat Diet—induced Obesity

Mice.
High Fat Diet Intake |
Group Normal
Control  |Reductil 10 mg/kg| MHBHB2 250 mg/ks | MHBHB2500 mg/kg
LDL-Chol. (mg/de)| 19.2+1.4 | 474426 223+03" 33.4+1.0" 36.5+3.5

Statistically significant value compared with final control group data by T-test("p<0.01, ~ p<0.001).

6. HDL-Cholesterol Bi3}0f| O|X|= P&t o] 80.0+25 mg/dlC% et MHBHB2 500

ng/ kg FolEo] 120.6+0.0 mg/dl, 250 mg/kg F
A7o) 853+3.6mg/ =0l 1189208 mg/ AL VERt AT BT A
FINEL (reductil) gzl wlske] FAM A F71ek T Table 5).

HDL-Cholesterol ®3}
de, thZF0] 68.8+4.6 mg/dL,

rlr

Table 5. Effects of MHBHB2 Extract on the HDL—cholesterol in High Fat Diet—induced QObesity

Mice.
High Fat Diet Intake
Group Normal
Control  [Reductil 10 mg/kg| MHBHB2 250 ng/kg | MHBHB2 500 mg/kg
HDL-Chol. (mg/d{)| 85.3+3.6 68.8+4.6 80.0+2.5" 118.9:0.8" 120.6£0.0"

Statistically significant value compared with final control group data by T-test( p<0.05, ~ p<0.001).

7. Triglyceride W30 0|x|= Hek MHBHB2 500mg/ke 507 80.0+6.8 mg/de,
250 mg/kg FATE 76732 mg/USE YR}
Triglyceride ¥W3H= 4470l 1192¢159 ng/  APw ZFelA thzTol vt #4430 74
de, ©HETO]  1069+32 mg/dl, FANERT 83ltk(Table 6).
(reductil)©]  353£2.0 mg/dloZE UERSTH

Table 6. Effects of MHBHB2 Extract on the Triglyceride Level in High Fat Diet—induced Obesity

Mice.
High Fat Diet Intake
Group Normal
Control | Reductil 10mg/kg | MHBHB2 250mg/kg | MHBHB2 500mg/ ke
Triglyceride (mg/dl)| 119.2+15.9 | 106.9+3.2 35342.0" 76.7+3.2" 80.0+6.8"

Statistically significant value compared with final control group data by T-test(" p<0.001).
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015

ebdtl. MHBHB2 500 mg/ke Foju-2 2808.7
+18.1 uEq/L, 250 mg/kg F-olit< 2883.3 +384
uBq/Leg Ueht A3 ZFoA tlzdel vlst

o] A FAHPTH(Table 7).

8. NEFAR2I0] 0|Xl= 2
NEFA (free fatty acid) ¥ s} ZAHro| 2349.0

+45.7 uBq/L, &0 3039.0+37.3 uEq/L, &
8t ZT (reductil) ©] 2489.0:98.6 uEq/LoE U}

Table 7. Effects of MHBHB2 Extract on the NEFA Level in High Fat Diet—induced Obesity

Mice.
High Fat Diet Intake
Group Normal
Control Reductil 10 mg/kg {MHBHB2 250 mg/ ks |MHBHB2 500 mg/kg
NEFA - w -
(uEq/L) 2349.0445.7 | 3039.0£37.3 | 2489.0+98.6 2883.3+38.4 2808.7+18.1
Statistically significant value compared with final control group data by T-test("p<0.01, = p<0.001).

kg Tl 2 175421 ng/dl, 250 mg/kg TS
19.6+2.8 ng/ 0.2 Jeht FRETF 500 mg/
kg EoFoA thzTel vlale] F-94U9A A
ATH Table 8).

9. Leptin #3j0f O[xj= Pt

Leptin ¥3h= A4to] 51+1.6 mg/di, IFT
26.7£3.2  mg/de, FAJUZT (reductil)©]

11.2+2.8 mg/ de2.Z Wb, MHBHB2 500 mg/

]

Table 8. Effects of MHBHB2 Extract on the Leptin Level in High Fat Diet—induced Obesity

Mice.
High Fat Diet Intake
Group Normal :
Control Reductil 10 mg/kg| MHBHB2 250 mg/keg | MHBHB2 500 mg/ke
Leptin w .
(mg/ db) 51+1.6 26.7+3.2 11.242.8 19.6+2.8 17.542.1

Statistically significant value compared with final control group data by T-test('p<0.05, “p<0.01).
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PR TR, PFIRIL IO, BB W S
G380 wet Az S AFETH).
ol#3t o|ES HlA T nvte] the APA AT
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& AKTVE o] Fo)A ARkl FHEILE, M

S WENFE 59 gwol & 48", Bk wE
st BHE WBRehs LAV olFold Ay

O % HRA R S&HI o AFH At 2
£ Ad7le oz dFolr.

olo) Aa= 7] FEEE TR vIEIY 2
29 vt Oig &£3E HESIA 1A% AlE
9 HAZ fEE vHAFAE o4t AF d
W3} gl 2ASAQl Wl 5 #Asle g 2
< A#HE Aok

AWl nAe JFo )
A% Z7V% YEUAL, MHBHB2 %97 4%
THE T4 FEoE AYHYsL, 875 EE o
z27o) Wael 2 Loz gastel 152AAY
AL FANUA ZFasAk(Fig. 1). AF W
Adipocyter AWHIE AFHEL Hwt Agte
AEZ Y7t AP AF Y Adipocytet
MHBHB2 Fol7elA dizTel Hlsle] 243
A 728 (Fig. 2). AST, ALTE 7telA *@’“
He 4% o Aol AuisiA A HE 7
FATL Aedte] vt @zt A9 €% i‘:ﬂ
27188 Bolx U ALT & RE A A
Lol Hsk] FYHUAA 73T, AST o
Al BE ABTAA gzl nigte] §49A
a3 tH(Table 2). 049 Asl: axwAlg R
A% 7+ AWHAE vSEY 2571 gF0
Z Wolsle Zor ¥Z4E & 9tk

HRhe QA e Ago] 7o) AE AJe)e o)
AR Aofolg AAUY AgEde ATEdA
Cholesterol#  Triglyceride® £33+,
Cholesterol A Z9 AE= ABHELY F2 1
I3 A PG Aol AUE Aghwe
2 A &3 28319 LDL-Cholesterol- & )%=
t], LDL-Cholesterol2 %3] E07 FHAgES
N8 Bt} £ 08 LDL- Cholesterol®] %
E7F F7kte AR wEA gtk nET x|k
7 A¥e HDL-Cholesterole $-8 %ol 23

k

all

2 gz A3
24

=

2HES AASE FAES st o A
HDL-Cholesterol®] 5EE Z4sh= 7102 dhg
A Yo 181 Triglyceride: glycerinol] 3%
A9 Awpdo] esters} 2 Aoz AN ZF
ARzA Y FALLE F5 HEE THA Free
fatty acid@El= W= k7t oy fehbidisel
ERE e BoA A Triglyceride HHIE A7
He AAdUA wEE nAEA, 12284, 1
FAA, AL Tl Sbete AES Holvl M
KR, BOIRERUIE, (OA5fEsE, Mmie, HRIREEE
ME, EWE 59 F23% Qo) Triglyceride®
S AZdAL ol el ufe FoF AR
of AP w3 wRAgTt Fod FAZF
Triglyceride &2 F78t1 ATl ad A¢

A5 o)? Triglyceride ¥sl= WY §5&
B F G AT 2 F

Free fatty acidT fraAPACE Hxx3
TLE oA do] HY HREIt FEFE 1
A7k SR G Ao H49wW AWAE
o Ba)7t FZH 0] A Free fatty acid®] &
% X7t S7keHA HL oz A% A AW £
2290 LPL(AEY 23kA) o A as 459
Triglyceride A7} A2 dojupA] X3t nhe}
A ZFellM Triglyceride ¥ VLDL¥} LDLAJAJ0]
%7}5lo] 8% VLDL3 LDL¥ 57} obd] 5973

el o

N

8 59 fZegle] FUbE L3 Free fatty
acide 7oA X5 FA S S8 THJA L
EEG o)ge] JdFE WAA H TS

Triglyceride A% S7tH0| A= 2T 457t
ZaEn 3 571 8F Free fatty acid 5%
= ded FEAY iy A% T AZEE &
3o Jded AFHE YT,

¥4 Cholesterolel vwA+= g AR,
Total Cholesterol %43 vjz+-3 MHBHB2 500
g/ kg FolTolA thzTol nstel QA 7

Pn

4383 tH(Table 3). LDL-Cholesterol 2 2E A3
wAA dizTe] wlstel FAYAA Fadn
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(Table 4), HDL-Cholesterol-& K5 A3 7ol A]
=Tl wlated KA F71ekth(Table 5).
Triglyceridet BE AT 7ol v}
o FAAAA 725815 21 (Table 6), NEFA ®
She BE APToA dizdtel wste] §-94 ‘M
7259t (Table 7).

oo AFE ulgEH 2371 AU A7
22§01 APAT BHE A F5ol

FHIole viwtd #HE FAAERA SHefA 2]

5, Ay A9 &
d SHY AtE HERAA (ob gene) &
AYAZY ob FAzL g3 F
E Lepting A8 F9WH*?. Leptin A
X B BF7rE T3 AVt 9%
AE e #8719 AgetA do. ax
|4 Leptin é}% 2 Atz #Fojdte] AR
Fe AW Lepting Ao e o £
(feedback loop) 22 dsto] ATl FEE F7
k.

Aol Aol F7letA HH Lepting] 23Ate]
$710l @3 Leptino] AgdtAl HAW A&e
ZAHA gol Leptinel thg Aol LA
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