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2 

( adipokines ) 2 

5 10%

( anti-obesity agents ) 

( Food and Drug Administration, FDA ) 

orlistat sibutramine 2 

rimonabant 

( cannabinoid-1 receptor ) 

( The European Agency for the Evaluation of Medicinal Products, EMEA ) 

( cardiometabolic ) 2

( therapeutic lifestyle changes, TLC ) 

( Adipokines )

( Anti-obesity agents )

( Cannabinoid-1 receptor )

( Therapeutic lifestyle changes, TLC )

2  

( sleep-apnea syndrome )
1
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( visceral obe-

sity )

( adipokines )

2

2 

( high density lipoprotein, HDL ) 

( triglyceride, TG ) 

( small and dense ) ( low densi-

ty lipoprotein, LDL ) 

( hypercoagulability ) 

2  2

thiazolidinediones

( TZDs )

2 

( individualization )

( anti-obesity agents ) 

( leptin )

( angiotensinogen ) -

1 ( plasminogen activator inhibitor 1, PAI-1 )

( resistin ) - ( tumor necrosis

factor- , TNF- ) -6 ( interleukin 6,

IL-6 ) ( adiponectin ) 3

( hypothalamus ) ( arcu-

ate nucleus ) ( leptin receptor )

proopiomelanocortin ( POMC ) -

melanocortin stimulating hormone ( -MSH ) -

MSH melanocortin-4 ( MC4-R )
4

Y ( neuropeptide Y, NPY ) N-

PY 

( leptin resistance ) 
4

( renin-

angiotensin ) 

( fibrinolytic system ) 

( fibrin )

( plasminogen ) 

( plasminogen activator ) 

( plasmin ) 

PAI-1 

( fibrinolysis ) PAI-1
5

6
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( free fatty acids, FFAs ) 
6

( lipotoxicity ) 

6

TNF- IL-6

TNF-

( inflammatory re-

sponse ) -1 ( intercellar ad-

hesion molecular-1, ICAM-1 ) 

( chemotaxis ) ICAM-1 

7 TNF-

( nitric oxide, NO ) 

IL-6 B 

2 IL-6 

C- ( C-reac-

tive protein, CRP ) 

2 TNF-

IL-6 
7

8,9

AMP- ( AMP-activated protein ki-

nase, AMPK ) 

( very low density lipoprotein, VLDL ) 
8 , 9

2 

( hormone sensitive

lipase ) 

1,6

( islet amyloid polypeptide )

( amyloid deposit )

( -cell dysfunction )

2 10

2 

6

2 

2 
2 

1,2

2 
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3 ( 3rd report of

National Cholesterol Education Program Adult

Treatment Panel, NCEP-ATP III ) 

( central obesity ) 

2

2  

( American Heart Association, AHA )

( therapeutic lifestyle changes, TLC ) 2

( 1 ) ( medical nutrition therapy,

MNT )

( trans fats )

7% 

200 mg11

( glycemic index ) 

15 20%

0.8 1.0 g 

0.8 g

( 1000 14 gm 

)
11

( phytochemicals ) 

5% 7% 2

( HbA1C,

A1C ) 1% 2%
11

( 2 ) ( physical activity )

2

( aerobic exercise ) 

150

( VO2max ) 40% 60%

( maximum heart rate ) 50%

70% 12 90 

60%

70%

3 2

4 

( resistance exercise )

( 13.6 kg )

7 12

3  

8 10 

( sarcopenia )

( adiposity ) 

12

( nonproliferative dia-
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betic retinopathy, NPDR ) 

( proliferative diabetic retinopathy, PDR )

( atherosclerotic plaque )

( Food and Drug Administration, FDA ) 

orlistat sibutramine 

rimonabant 

( The European Agency for the Evaluation of

Medicinal Products, EMEA ) 

FDA 

( body mass index,

BMI ) 30 kg/m2 BMI 27 kg/m2

( 1 ) Sibutramine

( Reductil® )

( serotonin ) ( norepinephrine ) 

( dopamine ) 

13 sibutramine 

( cytochrome p450 3A4 enzymes )

M1 M2 

sibutramine sibutramine 
14

1 5 s i b u -

tramine 2 

12 195 met-

formin 2

BMI 27 kg/m2 3 

sibutramine 15 mg 20 mg

3 BMI 36.2 36.3 37.5

kg/m2 9.73 9.75 

9.14%

Sibutramine 

3 0.2 5.5 8.0 kg

( p 0.001 ) sibutramine 20 mg 

FDA 15 mg

10% s ibu-

tramine 15 mg 14%

s i b u -

tramine 15 mg 4.7 0.7 cm 

( p 0.001 )

sibutramine 15 mg 

( meta-analysis ) 16 8 

sibutramine 

sibutramine 

sibutramine 
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2

sibutramine 

48

2 BMI 27 kg/m2  

24 sibutramine 15 mg 

6 17

2 sibutramine 15 mg

BMI 

/ ( waist/hip ratio )

CRP 

( lipid profile ) 

Sibutramine 1997 FDA 

4 5 14

Sibutramine 

2 

Sibutramine Cardiovascular

Outcomes ( SCOUT ) 14 9000 

2008 

S i b u t r a m i n e  

13

10 15 mg sibutramine

sibutramine 

(monoamine oxidase inhibitors,

MAOIs ) 

sibutramine 13

( 2 )Orlistat

( Xenical® ) 

( pancreatic lipase ) 

30 % 

Orlistat 

( steatorrhea )
13,14

120 mg Orlistat 

orlistat 

A D E 

orlistat 13

1 8

2 orlistat 

52 221 

metformin metformin ( sul-

fonylureas, SU ) 2 

3 orlistat

120 mg 2 

orlistat 

5.0% 

1.8% ( p

0.0001 )

orlistat 

2 

orlistat 

Orlistat 1998 FDA 

3 14

2 

Orlistat 

4 3305 
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19 2.7

2  s i b u -

tramine 

( 3 )Rimonabant

( cannabinoid-1

receptor ) ( endo-

cannabinoid system ) 

G 

( G-protein coupled ) endo-

cannabinoid 1 ( CB1 ) CB2
13 CB1

CB2

CB1

20

endocannabinoid 

21 2 

CB1

r i m o n a b a n t  R I O

( Rimonabant In Obesity ) 4 

1 2 3 21-24

rimonabant 5 mg 20 mg 

( cardiometabolic ) 

RIO-Europe RIO-North

America BMI 30 kg/m2 BMI

27 kg/m2

21,22 RIO-Lipid 

18 70 BMI 27 40 kg/m2

150 700 mg/dl

5 

4.5 23

RIO-Diabetes 11 159 

1045 2 24

18 70 BMI 27 40 kg/m2

6.5 10.0 % 

100 270 mg/dl 

2 66%

metformin 33% 

rimonabant 5 mg 20 mg 

5 mg 

20 mg 

5.3Kg ( 1.45 kg ) 5.2 cm

( 1.9 cm )

7.3% 6.7% 43% 6.5% 

0.1%

21% 6.5% 0.7%

metformin 

20 mg 

( 

600 )

2

metformin 

CB1

21
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rimonabant 20 mg 

4 RIO 21-24

6600 

rimonabant 20 mg 

rimonabant 2 

Rimonabant 2006 EMEA 

acomplia FDA

4 5 14

rimonabant 2

Comprehensive

Rimonabant Evaluation Study of Cardiovascular

Endpoints and Outcomes ( CRESCENDO ) 
14 17000 

5 

3 

3 13,14

Sibutramine Orlistat Rimonabant 

norepinephrine sero-
tonin

10-15 mg

77 %

94 %

1-2 ( 2.5-
3.6 )

1.1 ( M1 14 
M2 16 )   

M1 M2 

BMI 30 kg/m2 BMI 
27 kg/m2

FDA EMEA 

30 % 

120mg 

99 %

8 

14-19 

BMI 30 kg/m2 BMI 
27 kg/m2

2 
LDL 

FDA EMEA

CB1

20 mg  

99.9 %

2

6-9 ( 16 )

aminohydrolase 

BMI 30 kg/m2 BMI 
27kg/m2

( TG HDL )

EMEA
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3 
13,14

5 10%

2  
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Weight Reduction Therapy in Obese Patients

with Type 2 Diabetes Mellitus

Chien-Liang Chen1,2, Chih-Tsueng He2, Tzu-Chiang Lin1, and Leang-Kai Chang1

The prevalence of obesity has been increasing in recent years with excessive visceral adiposity which is

associated with higher levels of adipokines leading to chronic inflammation and insulin resistance. It also increases

the risk of developing type 2 diabetes mellitus and cardiovascular disease. Studies revealed a reduction of 5-

10% of initial body weight can reduce obesity-related morbidity and mortality significantly, including cardiometabolic

problems. Nonpharmacotherapy, such as diet control, exercise, and change of lifestyle often fail to achieve and

maintain obesity-free. Two anti-obesity drugs, orlistat and sibutramine, approved by the US Food and Drug

Administration, are considered to provide not only weight reduction but also improving glycaemic control and lipid

profile. Rimonabant, a new class of anti-obesity drug is known as a selective cannabinoid-1 receptor blocker and

can effectively reduce body weight and cardiometabolic risk factors in patients with type 2 diabetes in some clin-

ical trials. Timely diagnosis and treatment of obesity are important. Prescribing anti-obesity agent properly, in

combination with sustained lifestyle modification efforts, should be considered for patients with obesity.   ( J Intern

Med Taiwan 2007; 18: 322- 331 )
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