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Table 1. Abnormalities associated with the
metabolic syndrome

(modified from [Reaven, 2002])

The core Cluster
» Central Obesity ” CI;rITl]J ;gisrg Olln; ;);:i:%nce
> Dyslipidemia glucose
hypertriglyceridemia -impaired glucose
-low HDL cholesterol tolerance
-small, dense LDL
particles

type 2 diabetes

» Insulin resistance

» Hypertention
Prevalence: ~1/4 in USA, 14% in Taiwan
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Definition of metabolic syndrome
World Health Organization

€ The patient must have 1 of the following:
Diabetes mellitus

Impaired glucose tolerance

Insulin resistance

@ Plus any 2 of the following:
Central obesity
Dyslipidemia
Hypertension

3
AmJ Clin Nutr 2006,83:1237—- 47.

PPARS :

Peroxisome Proliferator Activated Receptor

»Ligand-activated transcription factors
»Member of

Steroid hormone nuclear receptor superfamily
$PPARa & fibratesif™ & "q & 2 (% A3 & ih
“PPARy 5 Thiazolidinedione#f iy i s % 4+ 2 f®
* A3 fEeh
+PPAR & it 3 1#i& cholesterol reverse transport
$PPARE * # 3| E ditinie 3 %2 5 L £ gt #7%
G ]
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Transactivation Assay for Nuclear Receptors

(UAS),-Alkaline phos phatase Reporter

GAL4-PPARa ory LBD
Chimeric receptors
CHO-K1 cell @ Cotransfection

V' 5hours
Treat sample extract, or positive
control (WY-14643 or BRL-49653)
\ 48 hours
Collect medium and ALP activity
assay (ELISA) >

EA extract of bitter gourd

16 a a

o ab

12 - a b

Fold activation
o
1

PPARa activation

0.1% 100 150 Wy BRL
Vehicle  BGEAE (ug/ml)  10uM  05uM

T ﬁ PPARYy activation

I T It is a dual agonist
o == - I:‘ g 6

01% 100 150 BAL Wy . .
Vehicle  BGEAE (ug/ml)  0.5uM 10 pM J Biomed Sci 10: 782-791

Fold activation
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Animal Study :
Bitter Gourd (momordica charantia)
and Metabolic syndrome

Improvement study @
Experimental It High fat dlet - C57BLI6J mice

Prevention study 3%

Experimental II: High fat diet- Wistar Rats
Normal diet- C57BL/6J mice

Dose-Response study /&l

Experimental III: High fat diet-Wistar Rats
Normal diet- C57BL/6J mice

Exp. I: Improvement study

High fat diet induced metobolic syndrome

I CS7BL/6J mice I

5% soybean oil diet 30%fat diet
(Basal diet) : 16 wlaeks (Hllgh fat Control diet, C)
;i 0
E |

[c+swBer(BaP) |

[ c+0.25%EAE (EAF) |

| C + Rosiglitazone (R) |

[ c+ clofibrate (cP) |
|
i 11 weeks

Oral glucose tolerance test
(1g glucose/kr body weight)

1 weeks
sacrificed
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Total food intake (g)

400

Body weight gain (g)

Body weight
at 11 weeks after test diets feeding

a
300 4

200 4

100

i EZF%TEI{]’?%H?)@?’@I%?#?E ML 2L PR

a
1400 I
@ 1200
<
b b ¢ 1000
g
£
800
&
2
& 600
B
°
F 400
200
T o T
R CF B

Plasma glucose

at 4 and 11 weeks after test diets feeding

400

300 A

mg/dL

100 A

200 ~

-10

Weeks

15

20
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(=) OGTT

29 glucose/kg bw
700

, control
600

500 [

400

300 -

200 -

Serum glucose conc. (mg/dL)

100 |

0 20 40 60 80 100
min
Fig. 7 B6 4 & § =% 4444 ¥ s 2 OGTT % %
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1

11

Area Under Curve of the OGTT
after 11 weeks of test diets feeding

60000
50000 - ‘ a
ab “'
b

40000 A '|'

30000 -

20000 -

10000 -+

OGTT: Oral Glucose Tolerance Test 12



& SiF‘, {* PPAR 5% {7/ 3 Jvee [=2eqrat o 1 i t@ﬁ%ﬁ;@ﬁiﬁw&%@?f'ﬁﬁfﬁi @ﬁﬁ#,;’/ﬁﬁ

Plasma TG concentrations
at 4 and 11 weeks of test diets feeding

160

140 A

120 A

100 A

80 1

mg/dL

60 -

40 -

20 +

0

T T T T T T
-6 -4 -2 0 2 4 6 8 10 12 14
13

Plasma cholesterol concentrations
after 11 weeks of test diets feeding

300

. X

200 A

150 A

mg/dL
(e}

100 A

50 A

CF 14
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mg/ g liver

S T 7

Liver TG
after 11 weeks of test diets feeding

mg/ g liver mg/ total liver

50

be 30 4

mg/ total liver

10 4

Summary

@ 5% bitter gourd significantly improved
1. Body weight gain
2. Hyperglycemia
3. Glucose intolerance
4. Hypertriglyceridemia
5. Hypercholesterolemia
6. Liver TG accumulation

@ 0.25% EAE of bitter gourd
=ameliorated the liver TG accumulation

15

16
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Experimental Il: Prevention study
A: High fat diet induced metabolic syndrome

Wistar rats
1 1
5% soybean oil diet 30%fat diet
(Basal diet) 3 weeks (Hi-fat Control diet, C)
T | T {}

l [c

[c+s5%BGP (BGP)

[ c+3% EtoH (B)

| C + Rosiglitazone (R)

|
|
[c+1%EAE(EAE) |
|
|
|

[ c+ clofibrate (cP)
| |

l 4 weeks
Oral glucose tolerance test

(1g glucose/kr body weight)

1 weeks 17
sacrificed

Plasma glucose and insulin
at 4 weeks of test diets feeding

glucose insulin

%\200 600
E, o @ ab ab - a ‘ ‘
= ab i
= I A = R S S
g T |3
S T T Q40r b ‘
a S
8 =
2 100 < 30 ¢ o
£ g
550 $
o 100
'_
o
o) 0

0 CF

B C BGP EAE E R CF B C B BAE E R
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AUC
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(B) OGTT at Wk 4

1 g glucose/kgbw

350

g =2 C: Hi-fat control

P 300 o ggp

S —s— EAE

§ 250 —=— E

2 —e— R )i

a —— CF /

o 200 r

=

) —_—

E 150

@ .

'é 100 | C+ 5% Bitter Gourd
L ‘ ‘ ‘ .1

6] 20 40 60 80 100

Time (min)

B,C,R,CF e § kit {7 15~ diisn it hd &

BGP,E &> f 5t (7 304~ 4afs o EE R F @
B

19

Area Under Curve of the OGTT
at 4 weeks of test diets feeding

B C BGP EAE E R CF 20
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Experimental Il: prevention study

B: Freeze-Dried Wild Bitter Gourd diet effects on C57BL/6J mice

C57BL/6J mice

[ (1) 5%BGP diet

—— (2) control diet
(5% soybean oil AIN-76 diet)
— (3) MEAE
(500mg/kg BW/day)
2 weeks

— (4) hEAE
i (1000mg/kg BW/day)

___ (5) Clofibrate
i (100mg/kg BW)

control diet
+

gavage

—c (6) Rosiglitazone
(10mg/kg BW)

Body weight

o ¥

a 149 a a
L T

b
-

25

20

15

10

final body weight (g)

C 5% mEAE hEAE CF RSG
BGP

(Food and energy intake have no significant difference)

— sacrificed

21

22
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Plasma glucose concentrations

300 I
1
- i
E 250 I ;|;
j@)] a 1
\E/ 200 ab |
= ‘ P=0.054
8 b
g 150 * I
=) ¢ !
[1+] 100 !
£ !
8 . ;
!
0 ;
C 5% mMEAE hEAE CF RSG
BGP
23
HOMA index
16 1
i
14 )
i
< 121 i
3 i
c 10 i
1
s |
O & :
T a !
4 !
ab !
21 ; b !
1
) I N 0 =1 B 2
C

5% mEAE hEAE CF RSG
BGP

HOMA (homeostasis model assessment) index
=[fasting plasma glucose(mmol/L) x fasting plasma insulin (  M/mL)/22.5] 24
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Summary
High fat diet induced obesity (Wistar rats)

€ 5% bitter gourd significantly prevented
1. Hyperglycemia
2. Hyperinsulinemia
3. Glucose intolerance
@ 1% EAE of bitter gourd significantly prevented
Hyperinsulinemia

C57BL/6J mice
€ 5% bitter gourd significantly prevented
1. Body weight gain

2. Hyperglycemia 25

Experimental lll: dose-response study
A: High fat diet induced metabolic syndrome
Wistar rats
1 1

5% soybean oil diet 30% butter oil diet

(Basal diet) (Control diet, C)
T 3 welaks I

; 3

[c

[c+1%B0P (BGP)

|
|
[c+3wBer (Bor) |
|

[ c+5%BGP (BGP)
| J
1 14 weeks

Oral glucose tolerance test
(19 glucose/kr body weight)

1 weeks
sacrificed
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Area Under Curve of the OGTT

18000 - ‘
16000 1 a ‘ ‘
T b b
L 14000 | b b
c T L T T
3 12000 |
S 10000 -
o]
S 8000
S 6000
S
C 4000 |
2000 1
0
B C 1% 3% 5%
BGP BGP BGP
27
HOMA index
30
a
25
5 ¥
[«5) 20
S \ ‘ ‘
= b
<L 15 b
S b |
b
2 i
5
0

B C 1% 3% 5%
BGP BGP BGP

28
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Liver cholesterol contents
after 15 weeks of test diets feeding

mg/g liver

a

|

4“

100

80

60

40

20

mg

a

[total liver

l&“

B C

1% 3% 5%
BGP BGP BGP

C

1% 3% 5%
BGP BGP BGP

Muscle TG contents
after 15 weeks of test diets feeding

mg/g muscle

a

AR

TT

|
B Cc

1% 3% 5%
BGP BGP BGP

50

40

|

a

1

mg/ total muscle

Y

T

29

B

C

1% 3% 5%
BGP BGP BGP

30

119
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Experimental Ill: Dose-Response study

B: Freeze-Dried Wild Bitter Gourd diet effects on C57BL/6J mice

[ control diet
(5% soybean oil AIN-76 diet)

® [ 05%BGP diet
€
3
2 [— 1%BGP diet 2W_eeks, g
~ sacrificed
L0
O
— 3% BGP diet
5% BGP diet
31
Body weight
30 a ‘
ab ‘
A oy 2@
T

20

15

10

Body weight (g)

C 05% 1% 3% 5%
BGP BGP BGP BGP

32
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Plasma glucose concentrations

plasma glucose (mg/dL)

plasmatriglyceride (mg/dL)

400

[ a 43%

[ ‘ 56% 60%
, VoV
200 -|- b

L T

300

100

Cc 05% 1% 3% 5%
BGP BGP BGP BGP

33

Plasma TG contents

140

100

80

o -
—o

60

40

20

C 05% 1% 3% 5%
BGP BGP BGP BGP

34
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Plasma CHOL concentrations

160
- R B | ¥
E 140 'l' b b b
> T b
\E/ 120 T T T
E 100
8
Qe
©
- 60
G
g 40
§ 20
o
° C 05% 1% 3% 5%
BGP BGP BGP BGP
35
Conclusion

1% bitter gourd diet significantly prevented
¢ High fat diet induced obesity (Wistar rats)
1. Hyperinsulinemia
2. Glucose intolerance
3. Liver CHOL accumulation
4. Muscle TG accumulation

¢ C57BL/6J
1. Hyperglycemia
2. Hypertriglyceridemia
3. Hypercholesterolemia

1% bitter gourd diet
~ 4.5 g dry bitter gourd powder/day
=~ 75 g fresh bitter gourd / day

36
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summary

i ETRTPHL A o L ) P

Improved exp.

Prevented exp.

Dose-dependent

exp.
C57BLJ6J Wistar C57BLJ6J Wistar C57BLJ6J
506BGP 025% EAE 5%BGP 1% EAE 5% BGP 1% BGP

I Hyperglycemia I I 3 I

IGIu.intoIerance | | L 4 |

Hyperinsulinemia

I Hypertryglyceridemia II

-

I Hypercholesterokmia I I

I Liver TG accumulation I I

-

-

Liver CHOL
accumulation

| s |

| e |

[ ]

L]
[ ]

[ ]
L]

Muscle TG
accumulation 37
Liver damage index: GOT and GPT
Group GOT (U/) GPT (U
Contorl 322+154¢b 11.3+£3.5a
5% BGP 39.7+11.0° 16.6 £ 6.62
MEAE 339+10.7° 10.6+2.6°
hEAE 653+31.12 94+49b
Clofibrate 28.1+£5.6° 10.2+1.5b
Rosiglitazone 40.7+119°b 10.6+£1.0°
Normal range:
GOT=50~100 UM
38

GPT =20~50 U/

123
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