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The Effects of Herbal Extract Mixture on Anti—Obesity
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Abstract

In this study, we investigated the anti-obesity activity of the herbal extract mixture (HEM). The inhibitory
effect of HEM on triglyceride accumulation of 3T3-L1 preadipocyte was examined by Oil-Red O staining. HEM
inhibited the triglyceride accumulation of 3T3-L1 preadipocyte cell and reduced glycerol-3-phosphate de-
hydrogenase (GPDH) activity. We further investigated the effect of HEM in prevention of obesity in male ICR
mouse for 5 weeks. Experimental groups were divided into high fat diet group (HFD), HFD supplemented with
100 mg/kg HEM group (HEM1) and HFD supplemented with 200 mg/kg HEM group (HEM2). Body weight
and food efficiency ration of HEM1 and HEM2 was decreased by 52% and 50% and by 45% and 50%, respectively.
The amount of adipocyte in body weight was decreased. Blood triglyceride and total cholesterol of HEM1 was

significantly decreased. These results indicate that HEM may be useful in preventing obesity.
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o] £3lo g = EES B8 27 retinol(13), reti-
noic acid(14), vitamin E(15), vitamin D group(16), lith—
ium(17), nicotinamide(18), phorbol ester(19), dihydrotele-
ocidin B(19) 5& AWAx2 9] B3Z2 AAAF)A T, as-
corbate(20), hemin(21), cadmium(22) 5 232 =34
It B aEolx Uth.
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FEA HW AE el Ao FA En
AAFAZANAN AAEZ 23} 2 ALFH o s}
= o8 AR FolA CCAAT/enhancer binding protein
(C/EBP)& adipogenic agents(23) %12 & &3} 7)o &&
o] 5™, C/EBPsel 9J3l && o] =%+ peroxisome pro-
liferator—activated receptor(PPAR)= C/EBPs$} 20| adi-
pocyte-specific genes®] HH-S FE3ch R oA Q)
th24). =3 AW F3 o FA3te &4 F 3 Glye-
erol-3-phosphate dehydrogenase(GPDH)E= A WA X2 &
7t AP DFE o] FUkskH, AE W A 3o #
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< A, S, Jilreet Al 458 TS AGEFE
S o= AWA EQ 3T3-L1 preadipocyteE ©]-&3}<]
AMAEZ F35} A ARSI A FH | Bodte 84
¢l GPDH®] &4& &3, in vivodl A 8T A5
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Ao AFE3F A2k Dulbecco’s Modified Eagle's
Medium(DMEM, Lonza), fetal bovine serum(FBS, Lonza),
bovine serum(BS, Gibco), trypsin(Lonza), penicillin-
streptomycin(PS, Lonza), phosphate buffered saline(PBS,
Lanza), 3-[4,5-dimethyltheazol-2-1]-2,5-diphenyltetrazolium
bromide(MTT, Sigma), dexamethasone(Dex, Sigma),
insulin(Ins, Sigma), 3-isobutyl-1-methylxanthine(Mix,
Sigma), Oil-Red O(Sigma), NaF(Sigma), EDTA(Sigma),
benzamidin(Sigma), phenylmethylsulfonylfluoride(PMSF,
Sigma), Tris-HCI(Sigma), triethanolamine-HCI(Sigma),
NADH(Sigma), dehydroxy acetone phosphate(Sigma), 3~
mercaptoethanol(Sigma) & AFH8-315o M, 11 9 Aleke
13 A1k ALEsE T @ B Yol AFL-3 triglyceride}
total cholesterol kite o}2tA| kol A F£FE 1, =F
71Al= ELISA reader(model 550, Bio-Rad), CO: incubator
(3111, Thermo), inverted microscope(CK40, Olympus), UV
spectrophotometer(8452A, HP) 52 AF&3}3th.
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AEAGANA 4% AES TYSA TYg o2 =3

o 10859 B-& 7lake] 100°C, 3A1%F 23] 2&ate], 1

= 7 =3l & FEE (03} HEM(herbal ex-

tract mixture) 2 £7))< A Xt AE Ao A&

A& = DMSOE °]-&3}9 100 mg/mLE =9 stock sol-
= d TR 345t ALEskATh
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Ao A}gH 3T3-L1 Al Ee =AEF23P0 A Bof
S Woka, AE FXE 10% BS, 1% PS7} 3-8 DMEM
S AFE-3}] CO: incubator(37°C, 5% CO2)oll A Bl S 3
R, 3~4Y Ao 2 AU S AAEA olHs =
A3t A 3T3-L1& preadipocyte A EI S FA gttt &
A ATH26).

B &<l preadipocyte “JElQ] 3T3-L1S 22A1AH 24
well plated] SL & 2 x 102 cell seeding3te] 3T3-
L1 cell®] confluent staged] E=23td &35 22 0.25
uM Dex, 05 mM Mix¢} 10 pg/mL InsS H713F s o g
497 vjoFsle] 3= & 497 10 pg/mL InsvHS 37}
kAo s wEkste] S SHAAY. AHY 2HE
ZAFSH7] 984 0~100 pg/mL-& E3H-7% 8 Ao H7}st
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SYZF vk ZF vjkA S A A PBSE A&, 10% for-
malin® 2 1ZAIZ] & Oil-Red OF A&l G435}t
A Z 70% oNEES ARESt Al T AXRAA iso-
propyl alcoholZ £3}5}¢] ELISA readerES ©]-83F¢] 490
nmmol A FAEE SHAT ALFFL 2T HAF
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Cell cytotoxicity testE Mosmann®] ¥ (27)S H3 3
Skaper 59 WH(28)& &3 MTT S S 2834
th. HEM A& 0~100 pg/mL& DMSO°] =<1 & uljkd
Aol A 2jete] 24413 vkt Atk MTT 8945 mg/mL)
< At 4217 o WG] oS, A" A AA 9
formazan®] %-& ELISA readerE ©]-83}of 595 nmol A =
AtAth AlZel st 542 449 gxve] Ha F3=
ol dist HEE2 YA

GPDH activity =&

83Uzt v & v NS A At PBSE Al A $, cell
lysation bufferE o]&3te] Al Xl AS F=Z3 T}

GPDH Z4Z42 Wise9} Greend] WH(29)8 $-8&3}o
=3 Zo] &A1Y Y. 100 mM triethanolamine-HCI
buffer, pH 7.5, 0.12 mM NADH, 2.5 mM EDTA, 0.2 mM
dehydroxy acetone phosphate, 0.1 mM B-mercaptoethanol,
TYS 4o @il AE ALESte 340 nmoll A 1E HH R
10%3F §3 5 WHslE 543t GPDHO] &4 ALt
ot 84%A 1 unit= 1 nmol NADH/min®¢] At 5= AL

6% 9] 47 ICR mouse 18¥e] & (F)AELRAA T
o 1797 ASA1Z 3 AFol AFEstAth Aol AHE
3 & dlZ72 HFD(high fat diet group)w 2 A3+
HEMI1(HFD supplemented with 100 mg/kg HEM group)<*
I HEM2(HFD supplemented with 200 mg/kg HEM group)
T2 UFAL, &4 +3 6vH A stk A3 553 Al
3}, Aol dH Y, 2ol E-&, blood total cholesterol(BTC)
2 blood triglyceride(BTG)¢} 7F A & 183 213 F
A9 Aol FAE SHFATE ASH 252 22+1C, F
TE 50+5%2 fFASAIL, B 12/ pH o g2 24
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Table 1. Composition of experimental diets (g/kg diet)
Ingredients HFD HEM1 HEM2
Casein 200 200 200
Corn starch 300 299.9 299.8
Sugar 100 100 100
Lard 300 300 300
Cellulose 50 50 50

Soybean oil 5 5 5
Vitamin mix 10 10 10
Mineral mix 35 35 35

HEM - 0.1 0.2
Total 1,000 1,000 1,000

st o, 2T lard, casein, vitamin mix, mineral mix,
sugar$} starch 5] g8 AW o] AFFLLS YET+
2lole] 100 === 200 mg/kg HEMS 3 7}38F LA W o] &2
ZAste ALE3sE tH(Table 1). Aol dHFL 15U 23]
=& 3o, Aolgt B2 At §lo] AR FFIIATH
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aadd 93 kitE AFEEFE o,
g4 total cholesterol& Richmond®H (32)0] F3F &4
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error, SE)& 139 2™, Student’s t-testZ ZHZ3H oM,
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p value<0.055 Aol A Ao = 7HF3HTh
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Fig. 1. Effect of HEM on triglyceride accumulation in 3T3-L1
adipocytes. Data are expressed as mean=+SE. p<0.05 vs control.

Fig. 2. Oil Red O staining. Images
were obtained at 8 day of differ—
entiation with HEM treatment. (A)
0 pg/mL HEM. (B) 20 pg/mL HEM.
(C) 40 pug/mL HEM. (D) 60 pg/mL
HEM. (E) 80 pg/mL HEM. (F) 100
ng/mL HEM. (x200)
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Fig. 3. Cytotoxicity of HEM against 3T3-L1 preadipocytes.
Data are expressed as mean=*SE. ‘p<0.05 vs control.

2 Axsle NEEARL ALY (Fig. 3). =21 100
pg/mLAAE cell viability7} 95% ©]74Q] AoZ =4 5 o]
AE 540 gle Aoz =

GPDH activity
HEM®| Ae] F=7} S74el weh A4 e] ozt
HAAL, AFEANE S4E KHolA| ¢ot als=?l 100 pg/

mLE GPDHe &4< 243 27 R34 E280S A7
3 F(MDD9 GPDH &4o] 129.36 U/mgo. 2 A &3stA] &
& F(Control)dll BI8jA] ¢F 584 &Ado] Z71E%1e ™, 100
pg/mL. HEM<S ®3f=&d3 A A F(MDI+
HEM)2 234 =E2A%S A3 A7 vl A] GPDHE
gAdo] 59% A= ATHTable 2).

HES X Alo|MF=o] OlX|= Y&t

A E Wste} Aolagol WX= HEMS] &35 ¢olr 7|
A A 1A HM oo HEM< z+7} 100, 200 mg/kgS 2 o]
o #7}ste 5573t F3star 1 A3E Table 3o YERISL
o}, IA A olRkS F 3 F3 vl A] HEM13% HEM29]
AF Wale 47 52%9 50% wekow, HEM2:-& S48
Ho g F93 20](p<0.05)F YRR AT HEMI1S A5
2ol X F97 Zol7) gl AL T e Ao] A F ol
71018t Aoz g Aol &g 3t 45%9 509% ok
. 53] HEM1}X.t} HEM29] 2] o] # o] 13% Z 713t
T Aol& &2 grol HEM27F AlF 9] F718 JAAII=

20
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Table 2. Effect of HEM (100 ug/mL) on GPDH activity in
3T3-L1 adipocytes

Sample GPDH? activity (U/mg protein)

Control" 225+0.46

MDI” 129.36+1.12"
MDI+HEM 53243

YControl: preadipocyte.

YMDI: treatment of MIX, DEX and insulin.

YGPDH: glycerol-3-phosphate dehydrogenase.

Data are expressed as mean=®SE. "p<0.05 vs control.

H 237t o & Ao=® Atsdrh

HEMI12 23 vl A 85 SAAYT S 2E
E FXA7F 42 38%, 29% HAEA S Y, HEM2+ 85 &
BALE HEzTEY Sy FEUSHES 17%
sk tH(Table 3).
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Table 4. Effect of HEM1 and HEM2 on body fat weight in
mouse fed high fat diet

Epididymal fat

Perirenal fat Liver weight

Group  weight (mg/g weight (mg/g  (mg/g body
body weight) body weight) weight)
HFD" 54.9+4.56 27.4+354 51.1+4.74
HEM1? 51.3£9.78 15.4+3.33° 42.8+0.75
HEM?2? 45.2+856 16.3+2.1" 50.3+4.76

YHFD: high fat diet group.

YHEM1: HFD supplemented with 100 mg/kg HEM group.
YHEM2: HFD supplemented with 200 mg/kg HEM group.
Data are expressed as mean+SE. ‘p<0.05 vs HFD.

Table 3. Changes in body weight, food intake, food efficiency ration (FER) and blood analysis of mice fed high fat diet with

HEM for 5 weeks

(n=6)

Initial Final Food intake i) 2) 3)
Group weight (g) weight (g) (/5 weeks) FER BTG” (mg/dL) BTC” (mg/dL)
HFD” i 34.8+1.44 53.3+4.33 138+6.00 0.4+0.07 117.3+£28.78 277.7+24.41
HEM1” 32.3+0.53" 41.1+1.79 119+5.85 0.22+0.03" 73.3+9.06° 198+252
HEM2® 33.9+0.78" 43.2+1.29° 136+7.98 0.2+0.02" 173.7+£62.28 231.3+23.81

UFER: weight gain (g/5 weeks)/food intakes (g/5 weeks). ?BTG: blood triglyceride. ’BTC: blood total cholesterol. “HFD: high
fat diet group. YHEM1: HFD supplemented with 100 mg/kg HEM group. YHEM2: HFD supplemented with 200 mg/kg HEM group.

Data are expressed as mean+SE. "p<0.05 vs HFD.
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