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Chrysalidocurpus lutescens Wendl.

Tororokombu

Fig. 1 Pictures of Houttuynia cordata, Tororokombu, and Chrysalidocurpus lutescens
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Table 1. Classification of Obesity by BMI

BMI Japanese standard WHO standard
<185 Underweight Underweight
185 <25 Normal range Normal range
25 <30 Obeseclass| Pre-obese
30 <35 Obeseclass || Obeseclass|
35 <40 Obeseclass |1 Obeseclass ||
40 Obeseclass 1V Obeseclass |

BMI (Body Mass Index) =

Body weight [kg]

(Body height [m])?
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Table 2. Adipocytokines and Their Functions Involved in M etabolic Syndrome

Adipocytokines Functions
Tumor necrosis factor-a The inhibition of insulin signal by JNK activation**®
(TNF-0)

Monocyte chemoattractant protein-1 The increase of blood NEFA level, and the expression of

(MCP-1) inflammatory cytokines such as TNF-o and IL-6 ¥

The suppression of glucose uptake in myocytes and
Resistin adipocytes'® %9, the enhancement of hepatic

gluconeogenesis™>”

Plasminogen activator inhibitor-1 The inhibition of plasminogen activator'>®

(PAI-1)

The increase of blood pressure in renin- angiotensin

Angiotensinogen 159

system
The inhibition of insulin signal via the enhancement of
Interleukin-6
the suppressor of cytokine signaling 3 (SOCS3)
(IL-6)
expression in myocytes and adipocytes *® 1
Retinol binding protein 4 The increase of hepatic PEPCK level, the inhibition of
(RBP4) insulin signal in skeletal muscle™®
The enhancement of energy expenditure, the reduction of
Leptin
feeding behavior'®®
The activation of PPARa and AMP-activated protein
Adiponectin

kinase (AMPK)*+169
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Table 3. Food M aterialsand Componentsfor Prevention and Reduction of Obesity

Food materials

Main mechanism of anti-obesity effects

Oolong tea polymerized polyphenols

Inhibition of lipase activity ***"”

Astaxanthin

Enhancement of lipid metabolism'™

Medium-chain fatty acids

Improvement of B-oxidation efficiency 2

B-oxidation enhancement ", downregulation of

L-carnitine adipogenesis-related gene expression, and upregulation

of lipolysis-related gene expression™™
Chitosan Inhibition of lipase activity ™

Inhibition of adipocyte defferentiation™™ and increase of

Capsaicin
oxygen consumption via p-adrenergic action *")
Stimulation of lipid catabolism™™®, Inhibition of

Catechins adipocyte defferentiation*™®, and facilitation of
adiponectin expression and secretion”

Gitin Inhibition of adipogenesis by suppressing C/EBPa

expression’®”
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21
TG
(NEFA) TG
3T3-L1 TG
TG
TG
2.2
221
DMEM 0.25% -EDTA RNaseOUT Recombinant Ribonuclease Inhibitor M-MLV
Reverse Transcriptase
DIDS disodium salt  Thiazolyl blue tetrazolium bromide
Lipase Kit S (C9)
(FBS) GPDH RNAiso Plus rTag DNA Polymerase DS
ICN Tissue Culture Biologicals
222
Slc:ddy
12 ( 8:00 20:00) 24+1°C 50+10%
MR ( )
( 18 4 28 88 )
2.2.3
6 8
10 (viw) (MeOH) (EtOH)
100°C 1 MeOH EtOH 2 7
2
WEH
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224 TG

6 Slc:ddY 1 24
(n=8) WEH
(MEH) (EEH) 1,000
mg/kg (8 mi/kg)
(Contral) WEH 250 mg/kg (250 mg/kg) WEH 500
mg/kg (500 mg/kg) WEH 1,000 mg/kg (1,000 mg/kg) 4 (20
mi/kg) WEH(250 500 1,000 mg/20 mi/kg) (8 ml/kqg)
(0 ) 1 8
1,400xg 1 TG
E-
225
Lipase Kit S 1
unit/ml 96 5ul 2u
73 ul 30°C 5
10 pl MeOH 10 ul
30°C 30 200 pl 405 nm
100% (%)
( ) ( )« 100
( ) ( )
2.2.6
6 Slc:ddy 1 24
(Control) WEH (WEH) 2
(n=6, 8)
WEH (20 mi/kg) WEH(1,000
mg/20 mi/kg) (8 mi/kg)
() ) 1 8
3% (viv) (20
mi/kg) WEH (1,000 mg/20 mi/kg)
o ) 15 30 60 120
1,400xg 1 TG NEFA
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E- NEFA C-

227
WEH 1ml
5ml 580 mg WEH 300mg WEH
2 37°C 180 rpm 6 Slc:ddy
1 24
(Control) WEH (WEH) 2 (n=3,5)
NEFA WEH 1ml WEH
WEH
20
5mi 4ml
20°C 800xg 30 2
1 ml NEFA
WEH 3%(v/Iv)
WEH 1ml
15 5ml
4ml 20°C
800xg 30
1ml
NEFA C-
228 FAT/CD36
6 Slc:ddy 1 24
(Vehicle) (Control) DIDSdisodium
salt 62.5 pmol/kg (LD) DIDS disodium salt 250 umol/kg (HD) WEH 500 mg/kg
(WEH) 5 (n=6) (20 ml/kg)

(20 mi/kg) DIDS disodium salt (62.5 pmol/20 mi/kg) DIDS disodium salt (250
umol/20 mi/kg) WEH(500 mg/20 mi/kg) (8 ml/kg)
(0 ) 2 8
1,400xg 1 NEFA NEFA
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229 AQP
6 Slc:ddY 1 24
(Control) CuSO, 50 umol/kg (LC) CusO,
200 umol/kg (HC) WEH 500 mg/kg (WEH) 4 (n=4) 3% (viv)
(20 ml/kg) CuSO,4 (50 umol/20 mi/kg) CuSO, (200 pwmol/20 mi/kg)
WEH(500 mg/20 mi/kg) 3% (viV) (o]
) 15 30 60 1,400xg 1
2.2.10
159 WEH 750 ml MeOH
24 50% MeOH
50% MeOH 10 (v/w) 100% MeOH 24
100% MeOH
100% MeOH 10% MeOH 10 mg/ml 14,300xg 4°C 10
75C,15-OPN
5vol. 10% MeOH 4vol. 100% MeOH (Fr.)
Fr.1-1 Fr.1-2 Fr. 1-3 Fr. -1
H,O  33.5 mg/ml 14,300xg 4°C 10
1/2vol. H,O 3vol. H,O 2vol. 10% MeOH
4vol. 25% MeOH 50% MeOH 4vol. 100% MeOH Fr. Fr.1-1-0 Fr.
1-1-5 Fr. 1-1-6
100% MeOH H,O 20 mg/ml 75C15-OPN(
) 2vol. H,0O 3/2vol. 25% MeOH 2vol. 100%
MeOH Fr. F.S1 Fr.S3 Fr.S2 10% MeOH 100 mg/ml
Sep-Pak Vac C18 3cc SeP-Pak HPLC
HPLC Develosil RPARUEOUS-AR-5 (20x250 mm )
5.0 ml/min 10% MeOH 2ml 215 nm

Fr.S2-1 Fr.S2-4
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2211

H (*H NMR)
( )AV400M (400 MHz)
[D2O (4.87 ppm)] ppm J Hz
B¢ (®°C NMR) ( )AV400M (100 MHz)
ppm HMQC
( )AV400M (400 MHzZ)
1. COSY (512x 128)
2. HMQC (512x 128), 411=1/2J=180 ms ['Jcy=145 HZ]
3. HMBC (512x 128), 411=1/2J=83 ms [? %Jc;=6 HZ]
2.2.12
3T3-L1
10% CS DMEM (DMEM/10% CS)
50 ml 5 ml (5.0x10" cellsgml)
6 mi (PBS(-))
2 PBS(-) 1m  0.25% EDTA
5 9 ml
DMEM/10% CS 50 ml
250xg 5 EDTA 10
m  DMEM/10% CS 250xg 5
1 DMEM/10% CS (5.0x10"
cellgml) 50 ml 5ml
MTT o) GPDH
24 (2.5x10" cellsml) 400 pl
Total RNA (2.5x10* cellgml) 50 ml 5ml
3T3-L1 0.25 uM (DEX) 0.5mM
(IBMX) 10 pg/ml DMEM/10% FBS 2
TG TG Total RNA
10 5 pg/ml DMEM/10%
FBS TG TG
TG TG TG
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WEH (12.5 200 pg/ml)

TG

WEH (12.5 200 pg/ml)

GPDH 10 TG
TG 2 TG 10 TG

2213 MTT

3T3-L1 MTT 24

500 ul  PBS(-) PBS(-)
(0.5 mg/ml Thiazolyl blue tetrazolium bromide) 37°C 1
2m  DMSO
96 550 nm

2214 @)

3T3-L1 o]
mg/ml) 6:4 15

o 24
PBS(-) 400 ul - 10%
10% 500 pl
O 15
pl - 60%EtOH 1
550 nm

2215 GPDH

GPDH GPDH (V-530

24 500 pl
1 800 pl
15ml 200 pl
350 pl 25°C 5
650 pl 340 nm
1 (40D)

29

WEH

200 MTT
MTT
200 pl

o) 3

500 pl  PBS(-)
15
500 pl
O 500

1ml

PBS(-)
3T3-L1

4°C 12,800xg 5

25°C

30 3
GPDH



GPDH (U/ml) =
40D N [m]
6.22(NADH ) [mil] [cm]
2216 TG
500 pl  PBS(-) WEH
WEH (125 200 pg/ml) 200l DMEM( ) 1
1ml
20°C 800xg 30
100 pl
2217 Tota RNA
3T3-L1 PBS(-) 2 RNAiso Plus 2 ml
15ml 1ml 5
5 200 pl 5
12,000xg 4°C 15 ( ) 600 pl 1.5ml
5
12,000xg 4°C 10 RNA
75%EtOH 7500xg 4°C 5
100 pl (DEPC) Total RNA
2218 RT-PCR PPARy C/EBPa MRNA
Total RNA 40 RNA 8 PCR
PreMIX 65°C 5 MyCycler (
) Tota RNA Total
RNA 2 ug
Total RNA Xl
50 pM Oligo (dT)z 1
10 mM dNTP mix 1ul
DEPC Y ul
Total 12 plitube  (X+Y=10)
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37°C 50 70°C 15
80 ul PCR -20°C
PreMIX 12ul
5xFirst strand buffer 4ul
0.1IM DTT 2.ul
40 U/ul RNaseOUT Recombinant Ribonuclease Inhibitor 0.25pl
200 U/pl MMLV RTase 0.5l
DEPC 1.25l
Total 20 pl/tube
PCR preMIX
X pl
10x Buffer (+Mg) for rTAQ 2ul
2mM dNTPs 2ul
10 uM primer F 0.2ul
10 uM primer R 0.2ul
5 U/ul rTag DNA Polymerase 0.1l
cDNA Y ul
Tota 20 pl/tube (X+Y=15.5)
PCRpreMIX 95°C 5 95°C 30
72°C 1 30 72°C 5
PPARy 5 -ACCACTCGCATTCCTTTGAC-3
PPARy 5 -TCAGCGGGAAGGACTTTATG-3
C/EBPa 5 -TGCGTCTAAGATGAGGGAGTCA-3
C/EBPa 5 -GGTGAGGACACAGACTCAAATCC-3
GAPDH 5-GTGGGGCGCCCCAGGCACCA-3
GAPDH 5 -CTCCTTAATGTCACGCACGATTTC-3
PCR 100m TAE 1g
1l
PCR 5ul  6xloading dye 1 pl
100v 13 254 nm

31

58°C

30

cDNA



2.2.19

4 Slc:ddY 1
AIN-93M ) WEH
(ND) (HFD)  1%WEH (1%WEH) 2%WEH
(2%WEH) 4 Table 4
il 2 77 24
1,400xg 1 TG (TC)
NEFA
E- E- NEFA C-
C- F&
-20°C
2.2.20
Folch *® 01g Folch
( 21) 4ml (ULTRA-DISPERSER
LK-22 ) 1 0.5%
1ml 800xg 20°C 20 Folch
3ml 800xg 10°C 20 2
1 ml
E-
E- TC
2221
* Student  t- p 0.05
2.3
231 TG
WEH MeOH (MEH) EtOH (EEH) 3
TG WEH MEH
15 1 3 TG
(Fig. 2) EEH TG
AUC WEH MEH EEH
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AUC (Fig. 3) WEH
TG
WEH 250 500 1,000 mg/kg TG
WEH 250 500 1,000 mg/kg
2 3 1 3 1 4 TG (Fig. 4)
AUC WEH
(Fig. 5)
WEH TG WEH
15.63 1,000 pg/ml  WEH
(Fig. 6)
NEFA TG WEH
WEH 1,000 mg/kg
NEFA TG 1 38 1 48 (Fig.
7 9 WEH 1,000 mg/kg NEFA TG AUC
(Fig. 8 10)
TG WEH WEH 1,000 mg/kg
15 30 TG
(Fig. 11 13) WEH 1,000 mg/kg
TG AUC (Fig. 12 14)
NEFA WEH WEH
NEFA (Fig. 15)
WEH
(Fig. 16)
FAT/CD36 DIDS
disodium salt DIDS disodium salt 62.5 umol/kg (LD) 250 pmol/kg
(HD) (Control) 26
NEFA AUC DIDS disodium
salt 250 umol/kg (Vehicle) NEFA AUC
(Fig. 17 18) WEH 500 mg/kg (WEH)
2 6 NEFA AUC
AQP CuSO,
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CuSO,4 50 pmol/kg (LC) 200 umol/kg (HC)
(Control) 15 15 30 NEFA
AUC CuS0O, 200 pmol/kg
AUC 0 (9.9 + 8.1 mg min/dl)
(Fig. 19 20) WEH 500 mg/kg(WEH) 15
AUC
232 TG
WEH NEFRA
Fig. 21 22 NEFA
Fr.S2-1(  14%) Fr.S2-3(  0.8%) Fr.S-2-1
Fr. 5-2-3 NEFA Fr. $-2-3
5- (Compound 1)
(Fig. 21)
Fr. 1-1-0
Fr. 1-1-2
Fr.l-1
TLC Fr.1-1-0  Fr. 1-1-2 cu®*
233 TG
3T3-L1 TG TG WEH WEH
25 200 pg/ml 3T3-L1 TG
(Fig. 23)
TG TG WEH 3T3-L1
TG WEH (125 200pg/ml) TG
TG (Fig. 24) WEH
(125 200pg/m) TG WEH 50 200 ug/mi
3T3-L1 TG
(Fig. 25)
WEH (125 200pg/ml) TG GPDH WEH
50 200 pg/mi 3T3-L1 GPDH
(Fig. 26)
WEH TG WEH (200 pg/ml) TG



TG
TG
PPARy C/EBPo  mRNA
(200, 200 pg/ml)

(Fig. 28 29)
2.3.4
i}
25
1% 2% WEH HFD
( )
(Fig. 31)
TG
HFD
ND Fig. 37
(Fig. 37)
(Table 5)
(Fig. 41 42) 1% 2% WEH
2.4
241 TG
(MEH) (EEH)
TG
(Fig.2 3) 3

(10 uMm) WEH (200 pg/ml)
(Fig. 27)
WEH WEH
PPARy C/EBPa  mRNA

1  WEH
(HFD) (ND)
(Fig. 30) 1% 2% WEH
70 77 46 53 77

2% WEH HFD £

HFD ND
(TC) (NEFA)
(Fig. 32 36) 1% 2% WEH

TC NEFA
TC

HFD

1% 2% WEH HFD

HFD TG TC ND

TG TC HFD

(WEH)

TG (AUC)
WEH TG
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Fig. 3 WEH AUC WEH

TG WEH TG
WEH 250 500 1,000 mg/kg (Fig. 4
5) WEH TG AUC
TG 1.4
TG 2- NEFA
TG TG
TG
TG
TG WEH
(Fig. 6) WEH
WEH TG NEFA
WEH
NEFA TG NEFA TG
AUC (Fig.7 10) WEH
TG TG AUC
(Fig. 11 14) WEH NEFA TG
TG NEFA
(Fig.9 11) TG
NEFA
NEFA TG
NEFA
3-
ACC FAS NEFA
TG NEFA
NEFA
WEH

(Fig. 15 16) WEH
WEH  NEFA
TG
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WEH

NEFA

NEFA  FAT/CD36

WEH

CuSO478’ 80, 184)

NEFA
FAT/CD36

disodium salt

18)

37

NEFA
1990
AQP7
59, 73, 79-81)
NEFA
FAT/CD36 DIDS disodium salt'®  AQP
DIDS disodium salt
NEFA DIDS disodium salt
NEFA DIDS
(250 umol/kg) NEFA
FAT/CD36
NEFA (Fig. 17
WEH NEFA
WEH  FAT/CD36 NEFA
CuSO, AQP7
CuSO,
CuSOq, (200 umol/kg)
AQP7
(Fig. 19 20) WEH
WEH AQP7
AQPs
3
184-186) WEH
(3~15 )
WEH AQP7 WEH
WEH
AQP7



WEH TG WEH TG

AQP7  NEFA

FAT/CD36 TG NEFA

TG
TG
187-190) TG in
Vivo WEH NEFA
TG

242 TG

WEH NEFA WEH NEFA

NEFA Fr. 5-2-3 5-
(Fig. 21) 5
Smilaxexcelsa S glabra 1 Zanthoxylum naranjillo
191-196) 5-
191, 192, 196)
NEFA 1
8 5 NEFA FAT/CD36
5-
5 NEFA
FAT/CD36 197
3, 4
FAT/CD36
19) 5- FAT/CD36 NEFA
Fr.S-2-1 NEFA 5
WEH
NEFA
Fig.22 Fr.1-1-0 Fr.1-1-2
NMR  TLC cu®
cu* 1 AQPs
78, 80, 184, 199) Cu2+
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WEH
Fr.1-1-0 Fr.1-1-2

Fr. -1
WEH cu®
Cu2+
WEH NEFA
243 TG
WEH
3T3-L1 3T3-L1 TG
WEH (Fig. 23) WEH 3T3-L1 TG
WEH
TG WEH TG
(Fig. 24) TG (Fig. 25) 3T3-L1
TG WEH TG
TG TG TG 2 WEH
TG WEH (Fig. 27)
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Fig. 2 Effect of Water (WEH), Methanol (MEH), and Ethanol (EEH) Extracts of Houttuynia cordata

Thunb L eaves on Plasma Triglyceride (TG) Level after Oral Administration of Corn Qil in Mice.

Distilled water (20 ml/kg), and WEH, MEH, and EEH solutions (1,000 mg/20 mi/kg) were respectively
administered to the mice in the control, WEH, MEH, and EEH groups before oral administration of corn oil (8

mi/kg). Data (n = 8) are presented asmean + SE. *: p < 0.05, ***: p < 0.005 vs. the control group.
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Fig. 3 Effect of Water (WEH), Methanol (MEH), and Ethanol (EEH) Extracts of Houttuynia cordata
Thunb L eaves on the Area under the Curve (AUC) of Triglyceride (TG) Absorption after Oral

Administration of Corn Oil in Mice.

Level of total absorbed TG was evaluated using the AUC in Fig. 3. Data (n = 8) are presented as mean + S.E.
*:p<0.05, ***: p<0.005 vs. the control group.
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Fig. 4 Dose-Dependent Suppressive Effects of Water Extracts of Houttuynia cordata Thunb L eaves
(WEH) on the elevation of Plasma Triglyceride (TG) Level after Oral Administration of Corn Oil in

Mice.

Distilled water (20 ml/kg) and WEH (250, 500, 1,000 mg/20 mi/kg) were respectively administered to the
mice in the control, 250, 500, and 1,000 mg/kg groups before oral administration of corn oil (8 ml/kg). Data

(n=8) are presented asmean £ S.E. *: p< 0.05, **: p<0.01, ***: p < 0.005 vs. the control group.
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Fig. 5 Dose-Dependent Suppressive Effects of Water Extracts of Houttuynia cordata Thunb L eaves

(WEH) on the Area under the Curve (AUC) of Plasma Triglyceride (TG) level after Oral

Administration of Corn Oil in Mice.

Level of total absorbed TG was evaluated using the AUC in Fig. 4. Data (n = 8) are presented as mean + S.E.
*:p<0.05,**: p<0.01, ***: p < 0.005 vs. the control group.
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Fig. 6 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Pancreatic Lipase

o

Activity in Vitro

Lipase activity was measured using Lipase Kit S according to the protocol. Data (n = 3) are presented as the

mean = S.E.
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Fig. 7 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Plasma Nonesterified

Fatty Acid (NEFA) Level after Oral Administration of Oleic Acid in Mice.

Distilled water (20 mi/kg) and WEH (1,000 mg/20 ml/kg) were respectively administered to the mice in the
control and WEH groups before oral administration of oleic acid (8 ml/kg). Data (n = 8) are presented as the
mean £ S.E. *: p < 0.05, ***: p < 0.005 vs. the control group.
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Fig. 8 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Area under the
Curve (AUC) of Plasma Nonesterified Fatty Acid (NEFA) Level after Oral Administration of Oleic
Acid in Mice.

Level of total absorbed NEFA was evaluated using the AUC in Fig. 7. Data (n = 8) are presented as the

mean + S.E. *: p < 0.05 vs. the control group.
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Fig. 9 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Plasma Triglyceride
(TG) Level after Oral Administration of OleicAcid in Mice

Distilled water (20 mi/kg) and WEH (1,000 mg/20 ml/kg) were respectively administered to the mice in the
control and WEH groups before oral administration of oleic acid (8 ml/kg). Data (n = 8) are presented as the
mean + SE. *: p<0.05, **: p<0.01, ***: p < 0.005 vs. the control group.



LN O <

au O O

QO O O

S & oS
1

AUC (mg h/dI)

e
o)
)
o

500

Control WEH

Fig. 10 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Area under the
Curve (AUC) of Plasma Triglyceride (TG) Level after Oral Administration of Oleic Acid in Mice

Level of total absorbed TG was evaluated using the AUC in Fig. 9. Data (n = 8) are presented as the mean +

S.E. **: p<0.01 vs. the control group.
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Fig. 11 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Plasma Glycerol L evel

after Oral Administration of Glycerol in Mice
Distilled water (20 mi/kg) and WEH (1,000 mg/20 ml/kg) were respectively administrated to the mice in the

control and WEH groups with glycerol (0.6 ml/kg). Data (n = 6) are presented asthemean + SE. ***: p<
0.005 vs. the control group.
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Fig. 12 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Area under the

Curve (AUC) of Plasma Glycerol L evel after Oral Administration of Glycerol in Mice

Level of total absorbed glycerol was evaluated using the AUC in Fig. 11. Data (n = 6) are presented as the

mean + S.E. ***: p < 0.005 vs. the control group.
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Fig. 13 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Plasma Triglyceride

(TG) Level after Oral Administration of Glycerol in Mice

Distilled water (20 mi/kg) and WEH (1,000 mg/20 ml/kg) were respectively administrated to the mice in the
control and WEH groups with glycerol (0.6 mi/kg). Data (n = 6) are presented asthe mean + SE. ***: p<

0.005 vs. the control group.
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Fig. 14 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Area under the

Curve (AUC) of Plasma Triglyceride (TG) Level after Oral Administration of Glycerol in Mice

Level of total absorbed TG was evaluated using the AUC in Fig. 13. Data (n = 6) are presented as the mean
+ S.E. ***: p < 0.005 vs. the control group.
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Fig. 15 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Residual
Nonesterified Fatty Acid (NEFA) Content in the Lumen of the Small Intestine after Injecting the

Emulsion in Mice

One ml of the emulsion with or without 50 mg of WEH was respectively injected into the mice in the

control and WEH groups. Data (n = 5) are presented as the mean £ S.E. ***: p < 0.005 vs. the control group.
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Fig. 16 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Residual Glycerol

Content in the Lumen of the Small Intestine after Injecting Glycerol in Mice

One ml of 3% (v/v) glycerol with or without 100 mg of WEH was respectively injected into the mice in the

control (unfilled circle) and WEH (filled circle) groups. Data (n = 3) are presented asthe mean £ S.E. ***: p

< 0.005 vs. the control group.
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Fig. 17 Effect of Combined Application of Water Extract of Houttuynia cordata Thunb L eaves (WEH)
and 4,4 -Diisothiocyanostilbene-2,2" -Disulfonate Disodium Salt (DIDS) on Plasma Nonesterified Fatty
Acid (NEFA) Level after Oral Administration of OleicAcid in Mice.

Distilled water (20 ml/kg), and DIDS disodium salt (62.5 and 250 umol/kg), and WEH (500 mg/20 mi/kg)
were respectively administered to the mice in the control, LD, HD, and WEH groups before oral
administration of oleic acid (8 ml/kg). Data (n = 5) are presented as mean + S.E. *: p < 0.05, **: p < 0.01,

**%: p < 0.005 vs. the control group.
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Fig. 18 Effect of Combined Application of Water Extract of Houttuynia cordata Thunb L eaves (WEH)
and 4,4 -Diisothiocyanostilbene-2,2" -Disulfonate Disodium Salt (DIDS) on the Area under the Curve
(AUC) of Plasma Nonesterified Fatty Acid (NEFA) Level after Oral Administration of Oleic Acid in

Mice.

Distilled water (20 mi/kg), and DIDS disodium salt (62.5 and 250 umol/kg), and WEH (500 mg/20 mi/kg)
were respectively administered to the mice in the control, LD, HD, and WEH groups before oral
administration of oleic acid (8 mi/kg). Level of total absorbed NEFA was evaluated using the area under the
curve (AUC) in Fig. 17. Data (n = 5) are presented asthemean + SEE. *: p< 0.05, ***: p < 0.005 vs. the

control group.
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Fig. 19 Effect of Combined Application of Water Extract of Houttuynia cordata Thunb L eaves (WEH)

and CuS0O,4 on Plasma Glycerol Level after Oral Administration of Glycerol in Mice

Distilled water (20 mi/kg), and CuSO, (50 and 200 pmol/kg), and WEH (500 mg/20 mi/kg) were
respectively administered to the micein the control, LC, HC, and WEH groups with glycerol (0.6 ml/kg).

Data (n = 4) are presented as mean + S.E. ***: p < 0.005 vs. the control group.
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Fig. 20 Effect of Combined Application of Water Extract of Houttuynia cordata Thunb L eaves (WEH)
and CuS0O, on theArea under the Curve (AUC) of Plasma Glycerol Level after Oral Administration

of Glycerol in Mice

Distilled water (20 ml/kg), and CuSO, (50 and 200 umol/kg), and WEH (500 mg/20 ml/kg) were
respectively administered to the micein the control, LC, HC, and WEH groups with glycerol (0.6 ml/kg).
Level of total absorbed glycerol was evaluated using the AUC in Fig. 19. Data (n = 4) are presented as the

mean + S.E. **: p<0.01, ***: p < 0.005 vs. the control group.
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Fig. 21 Fraction Scheme and Sructure of Inhibitors of Nonesterified Fatty Acid (NEFA) Absor ption

in Water Extract of Houttuynia cordata Thunb L eaves (WEH)

Fractions containing inhibitors of NEFA absorption were enclosed with squares. The yield of each Fraction

was shown in parenthesis. The inhibitory activity was confirmed by oleic acid-loading test in mice.
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Fig. 22 Fraction Scheme of I nhibitors of Glycerol Absorption in Water Extract of Houttuynia cordata

Thunb L eaves (WEH)

Fractions containing inhibitors of glycerol absorption were enclosed with squares. The yield of each

Fraction was shown in parenthesis. The inhibitory activity was confirmed by glycerol-loading test in mice.
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Fig. 23 Effect of Water Extract of Houttuynia cordata Thunb Leaves (WEH) on Triglyceride (TG)
accumulation and Cell Viability in 3T3-L 1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (12.5-200
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin with or without WEH (12.5-200 pg/ml) for 12 days. TG accumulation and cell viability were
respectively evaluated using oil red O straining and MTT assay. Data (n = 4) are presented as the mean +

SE. *: p<0.05, ***: p <0.005 vs. the control (WEH 0 pg/ml) group.
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Fig. 24 Effect of Water Extract of Houttuynia cordata Thunb Leaves (WEH) on Triglyceride (TG)

accumulation and Cell Viability in 3T3-L 1 Adipocyte during Differentiation-lnduced Process

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM

dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (12.5-200
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin without WEH for 12 days. TG accumulation and cell viability were respectively evaluated using oil

red O straining and MTT assay. Data (n = 4) are presented as the mean + SE.
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Fig. 25 Effect of Water Extract of Houttuynia cordata Thunb Leaves (WEH) on Triglyceride (TG)

accumulation and Cell Viability in 3T3-L 1 Adipocyte after Differentiation-lnduced Process

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin without WEH for 2 daysin
24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml insulin with or
without WEH (12.5-200 pg/ml) for 12 days. TG accumulation and cell viability were respectively evaluated
using oil red O straining and MTT assay. Data (n = 4) are presented asthemean + SE. *: p< 0.05, ***: p<

0.005 vs. the control (O pg/mi).
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Fig. 26 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on Glycerol-3-Phosphate
Dehydrogenase (GPDH) and Cell Viability in 3T3-L 1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (12.5-200
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin with or without WEH (12.5-200 pg/ml) for 12 days. GPDH activity and cell viability were
respectively evaluated using GPDH Activity Measurement Kit and MTT assay. Data (n = 4) are presented as
the mean £ S.E. *: p < 0.05, ***: p < 0.005 vs. the control (0 pg/ml) group.
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Fig. 27 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on LipolysisActivity and
Cell Viability in Matured 3T3-L1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (12.5-200
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin with or without WEH (12.5-200 pg/ml) for 12 days. Lipolysis activity and cell viability were
respectively evaluated using glycerol measurement by Free Glycerol Reagent and MTT assay. Data (n = 4)

are presented as the mean £ S.E. ***: p < 0.005 vs. the control (0 pg/ml WEH and O uM isoproterenol)

group.
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Fig. 28 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on PPARy mRNA
Expression in 3T3-L1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 MM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (100 and
200 pg/ml) for 2 days in 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10
pg/ml insulin with or without WEH (100 and 200 pg/ml) for 6 days. Expression of PPARy and, akind of
housekeeping gene, GAPDH mRNAs were measured by RT-PCR.
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Fig. 29 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on C/EBPa mRNA
Expression in 3T3-L1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 MM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without WEH (100 and
200 pg/ml) for 2 days in 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10
pg/ml insulin with or without WEH (100 and 200 pg/ml) for 6 days. Expression of C/EBPa and GAPDH
MRNASs were measured by RT-PCR.
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Fig. 30 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Body Weight in
Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table

4. Body weight was measured twice aweek. Data (n = 8) are presented asthe mean £ S.E. *: p<0.05, **: p
<0.01, ***: p < 0.005 vs. the HFD group.
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Fig. 31 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Food Intakein

o

Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.

Food intake was measured twice a week.
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Fig. 32 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Plasma
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Triglyceride (TG) Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After these diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken
from the tail vein. Plasma TG level was measured using Triglyceride E-Test Wako Kit. Data (n = 8) are
presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.
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Fig. 33 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Plasma Total
Cholesteral (TC) Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After these diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken
from the tail vein. Plasma TC level was measured using Cholesterol E-Test Wako Kit. Data (n = 8) are

presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.
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Fig. 34 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Plasma
Nonesterified Fatty Acid (NEFA) Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After these diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken
from the tail vein. Plasma NEFA level was measured using NEFA C-Test Wako Kit. Data (n = 8) are
presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.
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Fig. 35 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Plasma Glycerol

Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After these diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken
from the tail vein. Plasma glycerol level was measured using Free Glycerol Reagent. Data (n = 8) are

presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.
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Fig. 36 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Plasma Glucose
Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After these diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken
from the tail vein. Plasma glucose level was measured using Glucose C-11 Test Wako Kit. Data (n = 8) are

presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.
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Fig. 37 Effect of Water Extract of Houttuynia cordata Thunb L eaves (WEH) on the Parauterine Adipose

Tissue Weight in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After blood collection, the mice were killed with cervical dislocation and the parauterine adipose tissue was
dissected and weighed. Data (n = 8) are presented asthemean + SE. *: p< 0.05, **: p<0.01, ***: p < 0.005

vs. the HFD group.
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Fig. 38 Effect of Water Extract of Houttuynia cordata Thunb leaves (WEH) on the Liver Weight in

Liver weight (mg/g)

Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.

After blood collection, the mice were killed with cervical dislocation and the liver was dissected and weighed.

Data (n = 8) are presented asthe mean + S.E.
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Fig. 39 Effect of Water Extract of Houttuynia cordata Thunb leaves (WEH) on the Spleen Weight in

Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.

After blood collection, the mice were killed with cervical dislocation and the spleen was dissected and

weighed. Data (n = 8) are presented as the mean + S.E.
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Fig. 40 Effect of Water Extract of Houttuynia cordata Thunb leaves (WEH) on the Kidney Weight in
Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.

After blood collection, the mice were killed with cervical dislocation and the kidney was dissected and

weighed. Data (n = 8) are presented as the mean + S.E.
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Fig. 41 Effect of Water Extract of Houttuynia cordata Thunb leaves (WEH) on the Hepatic Triglyceride
(TG) Content in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After blood collection, the mice were killed with cervical dislocation and the liver was dissected and weighed.
Lipids were extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TG was
measured using Triglyceride E-Test Wako Kit. Data (n = 8) are presented as the mean £ S.E. **: p < 0.01, ***:
p < 0.005 vs. the HFD group.
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Fig. 42 Effect of Water Extract of Houttuynia cordata Thunb leaves (WEH) on the Hepatic Total

Cholesteral (TC) Content in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), 1% WEH, and 2% WEH groups were given diets shown in Table 4.
After blood collection, the mice were killed with cervical dislocation and the liver was dissected and weighed.
Lipids were extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TC was
measured using Cholesterol E-Test Wako Kit. Data (n = 8) are presented as the mean £ S.E. *: p < 0.05 vs. the

HFD group.
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Fig. 43 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on Plasma Triglyceride (TG) Level

after Oral Administration of Corn Oil in Rats
Distilled water (20 mi/kg), NSK, and TK solutions (1,000 mg/20 mi/kg) were respectively administered to the

ratsin the control, NSK, and TK groups before oral administration of corn oil (5 mi/kg). Data (n = 6) are
presented as mean = S.E. *: p < 0.05, **: p< 0.01, ***: p < 0.005 vs. the control group.
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Fig. 44 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Area under the Curve (AUC)
of Triglyceride (TG) Absorption after Oral Administration of Corn Oil in Mice

Level of total absorbed TG was evaluated using the AUC in Fig. 43. Data (n = 6) are presented as mean +
S.E. ***: p < 0.005 vs. the control group.
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Fig. 45 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on Pancreatic LipaseActivity in
Vitro

Lipase activity was measured using Lipase Kit S according to the protocol. Data (n = 5) are presented as the

mean + S.E. *: p<0.05, ***: p < 0.005 vs. Control. #: p<0.05NSK vs. TK.
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Fig. 46 Content of Total Components Eluted from Non-Shaved Kelp (NSK) and Tororokombu (TK) into
Weak Alkaline Solution

NSK or TK were mixed with pre-incubated phosphate-buffered saline (pH 7.4) and incubated at 20°C, 135 rpm
shacking speed for 30 min. The solutions were centrifuged at 37°C, 1,000xg for 30 min to obtain the
supernatant. The residues were washed with distilled water and centrifuged at 3,500 rpm for 30 min twice.
These washed supernatants were mixed and lyophilized to measure weight of total components. Data (n = 3)

are presented asthe mean £ S.E. ***: p < 0.005 vs. NSK.
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Fig. 47 Alginate Content Eluted from Non-Shaved Kelp (NSK) and Tororokombu (TK) into Weak
Alkaline Solution

The uronic acid content was analyzed using total components eluted from NSK and TK into

phosphate-buffered saline (pH 8.0) for alginate determination by the carbazole method®. Data (n = 3) are
presented as the mean £ S.E. ***: p < 0.005 vs. NSK.
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Fig. 48 Effect of Weak Alkaline-Soluble Fraction (AS) from Non-Shaved Kelp (NSK) and Tororokombu
(TK) on Pancreatic LipaseActivity in Vitro

Lipase activity was measured using Lipase Kit S according to the protocol. Data (n = 5) are presented as the

mean + S.E. *: p<0.05, ***: p < 0.005 vs. Control. ##: p < 0.005 NSK ASvs. TK AS.
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Fig. 49 Effect of Water- (WS) and Weak Alkaline (AS) -Soluble Fraction from Tororokombu (TK) on

Pancreatic LipaseActivity in Vitro

Lipase activity was measured using Lipase Kit S according to the protocol. Data (n = 5) are presented as the

mean + S.E. ***: p < 0.005 vs. Control. ##: p < 0.005 TK WSvs. TK AS.
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Fig. 50 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Body Weight in Obese Mice
Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. Body weight
was measured twice aweek. Data (n = 8) are presented asthemean + SE. *: p< 0.05, **: p< 0.01, ***: p<

0.005 vs. the HFD group.
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Fig. 51 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Food Intakein Obese Mice
Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. Food

intake was measured twice aweek.
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Fig. 52 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Plasma Triglyceride (TG)
Level in Obese Mice Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. After these
diets had been fed to the mice for 9 weeks, the mice were fasted for 24 h and blood was taken from the tail
vein. Plasma TG level was measured using Triglyceride E-Test Wako Kit. Data (n = 8) are presented as the
mean + S.E. ##. p < 0.01 the NSK group vs. the TK group.
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Fig. 53 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Plasma Total Cholesterol
(TC) Level in Obese Mice Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. After these
diets had been fed to the mice for 9 weeks, the mice were fasted for 24 h and blood was taken from the tail
vein. Plasma TC level was measured using Cholesterol E-Test Wako Kit. Data (n = 8) are presented as the
mean + S.E. *: p < 0.05, ***: p < 0.005 vs. the HFD group. #: p < 0.05 the NSK group vs. the TK group.
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Fig. 54 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Parauterine Adipose Tissue
Weight in Obese Mice Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. After blood
collection, the mice were killed with cervical dislocation and the parauterine adipose tissue was dissected and
weighed. Data (n = 8) are presented as the mean £ S.E. **: p < 0.01 vs. the HFD group. #: p < 0.05 the NSK
group vs. the TK group.
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Fig. 55 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Hepatic Triglyceride (TG)
Content in Obese Mice Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. After blood
collection, the mice were killed with cervical dislocation and the liver was dissected and weighed. Lipids were
extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TG was measured using
Triglyceride E-Test Wako Kit. Data (n = 8) are presented as the mean £ S.E. **: p < 0.01 vs. the HFD group. #:
p < 0.05 the NSK group vs. the TK group.
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Fig. 56 Effect of Non-Shaved Kelp (NSK) and Tororokombu (TK) on the Hepatic Total Cholesterol (TC)

Content in Obese Mice Induced by High-Fat Diet (HFD) for 9 Weeks

Normal diet (ND), high-fat diet (HFD), NSK, and TK groups were given diets shown in Table 6. After blood
collection, the mice were killed with cervical dislocation and the liver was dissected and weighed. Lipids were
extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TC was measured using

Cholesterol E-Test Wako Kit. Data (n = 8) are presented as the mean + S.E.
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Fig. 57 Effect of Water (WEC), Methanol (MEC), and Ethanol (EEC) Extracts of Chrysalidocurpus
lutescens Wendl. Leaves on Plasma Triglyceride (TG) Level after Oral Administration of Corn Qil in

Mice.
Distilled water (20 ml/kg), and WEC, MEC, and EEC solutions (1,000 mg/20 ml/kg) were respectively

administered to the mice in the control, WEC, MEC, and EEC groups before oral administration of corn oil (8

mi/kg). Data (n = 8) are presented asmean + SE. *: p < 0.05, **: p < 0.01 vs. the control group.
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Fig. 58 Effect of Water (WEC), Methanol (MEC), and Ethanol (EEC) Extracts of Chrysalidocurpus
lutescens Wendl. L eaves on the Area under the Curve (AUC) of Triglyceride (TG) Absorption after Oral

Administration of Corn Oil in Mice.

Level of total absorbed TG was evaluated using the AUC in Fig. 55. Data (n = 8) are presented as mean + S.E.

**: p < 0.01 vs. the control group.
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Fig. 59 Dose-Dependent Suppressive Effects of M ethanol Extract of Chrysalidocurpus lutescens Wendl.
Leaves (MEC) on the elevation of Plasma Triglyceride (TG) Level after Oral Administration of Corn
Oil in Mice.

Distilled water (20 mi/kg) and MEC (500, 1,000, 1,500 mg/20 mi/kg) were respectively administered to the

mice in the control, 500, 1,000, and 1,500 mg/kg groups before oral administration of corn oil (8 ml/kg).

Data (n = 8) are presented asmean + S.E. *: p < 0.05 vs. the control group.

112



7.000
6,000
3 5,000
i
24,000
@)
S 3,000
<
2000

1,000

Control

**

500 1,000 1,500

MEC (mg/kQg)

Fig. 60 Dose-Dependent Suppressive Effects of M ethanol Extract of Chrysalidocurpus lutescens Wendl.

L eaves (MEC) on theArea under the Curve (AUC) of Plasma Triglyceride (TG) level after Oral

Administration of Corn Oil in Mice.

Level of total absorbed TG was evaluated using the AUC in Fig. 59. Data (n = 8) are presented as mean + S.E.

*:p<0.05, **: p<0.01 vs. the control group.
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Fig. 61 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. L eaves (MEC) on Pancreatic

LipaseActivity in Vitro

Lipase activity was measured using Lipase Kit S according to the protocol. Data (n = 3) are presented as the

mean + S.E. **: p<0.01, ***: p < 0.005 vs. the control (O pg/ml).
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Fig. 62 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. Leaves (MEC) on

Triglyceride (TG) accumulation and Cell Viability in 3T3-L 1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without MEC (3.125-50
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin with or without MEC (3.125-50 pg/ml) for 12 days. TG accumulation and cell viability were
respectively evaluated using oil red O straining and MTT assay. Data (n = 4) are presented as the mean +

SE. *:p<0.05 **: p<0.01, ***: p < 0.005 vs. the control (O pg/ml).

115



120 1 B GPDH activity
O Cdll viahility
100 -

* % * %

80

* k%

60

% of Control

40

* k%

20

0 31256.25 125 25 50
MEC (ug/ml)

Fig. 63 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. Leaves (MEC) on
Glycerol-3-Phosphate Dehydrogenase (GPDH) and Cell Viability in 3T3-L 1 Adipocyte

Differentiation to matured 3T3-L1 cells ware induced by DMEM containing 10% FBS, 0.25 uM
dexamethasone, 0.5 mM 3-isobutyl-1-metylxanthine, and 10 pg/ml insulin with or without MEC (3.125-50
pg/ml) for 2 daysin 24-well plate. Cells were then incubated in DMEM containing 10% FBS and 10 pg/ml
insulin with or without MEC (3.125-50 pg/ml) for 12 days. GPDH activity and cell viability were respectively
evaluated using GPDH Activity Measurement Kit and MTT assay. Data (n = 4) are presented as the mean +
SE. *: p<0.05, ***: p <0.005 vs. the control (O pug/ml).

116



2. —ND
—=—HFD
——MEC

48

40 r

36

Body weight (Q)

28 B //} * k%%
24

20 1 1 | | | | | 1 1 1 J
0O 7 142128354249 56 63 7077
Time (days)
Fig. 64 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. L eaves (MEC) on the Body
Weight in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. Body weight

was measured twice aweek. Data (n = 8) are presented asthemean + SE. *: p< 0.05, **: p<0.01, ***: p<

0.005 vs. the HFD group.
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Fig. 65 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. L eaves (MEC) on the Food
Intake in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. Food intake was

measured twice a week.
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Fig. 66 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. L eaves (MEC) on the Plasma
Triglyceride (TG) Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. After these
diets had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken from the tail
vein. Plasma TG level was measured using Triglyceride E-Test Wako Kit. Data (n = 8) are presented as the

mean = S.E.
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Fig. 67 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. L eaves (MEC) on the Plasma
Total Cholesterol (TC) Level in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. After these diets
had been fed to the mice for 11 weeks, the mice were fasted for 24 h and blood was taken from the tail vein.
Plasma TC level was measured using Cholesterol E-Test Wako Kit. Data (n = 8) are presented as the mean +
S.E. *: p<0.05 vs. the HFD group.

120



120

100

(mg/g)
AN o Q0
o o o

Parauterine adiposetissue weight
N
o

o

ND HFD MEC

Fig. 68 Effect of M ethanol Extract of Chrysalidocurpus lutescens Wendl. Leaves (MEC) on the
Parauterine Adipose Tissue Weight in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. After blood

collection, the mice were killed with cervical dislocation and the parauterine adipose tissue was dissected and

weighed. Data (n = 8) are presented asthe mean + S.E. **: p < 0.01, ***: p < 0.005 vs. the HFD group.
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Fig. 69 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. Leaves (MEC) on the Hepatic
Triglyceride (TG) Content in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. After blood
collection, the mice were killed with cervical dislocation and the liver was dissected and weighed. Lipids were
extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TG was measured using

Triglyceride E-Test Wako Kit. Data (n = 8) are presented as the mean £ S.E. ***: p < 0.005 vs. the HFD group.

122



12

10
=
> 8 F .
£
O 6L
o
=
g 4 r
I

2_

O 1

ND HFD MEC

Fig. 70 Effect of Methanol Extract of Chrysalidocurpus lutescens Wendl. Leaves (MEC) on the Hepatic
Total Cholesterol (TC) Content in Obese Mice Induced by High-Fat Diet (HFD) for 11 Weeks

Normal diet (ND), high-fat diet (HFD), and MEC groups were given diets shown in Table 8. After blood
collection, the mice were killed with cervical dislocation and the liver was dissected and weighed. Lipids were
extracted using Folch solution (chloroform : methanol = 2 : 1) from liver. Hepatic TC was measured using

Cholesterol E-Test Wako Kit. Data (n = 8) are presented as the mean = S.E. *: p < 0.05 vs. the HFD group.
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'H NMR spectrum datum of compound 1 of WEH
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