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% Obesity Epidemic
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults

1996

-
- Eilﬁ, £

2 gt

(*BMI 230, or ~ 30 Ibs.
overweight for 5’ 4” person)

NoData | |<10%  [10%-14% [Jj15%-19%

o s1|ae
% New Biology DG\ 2izmose



Obesity Trends Among U.S. Adults

1997

o s1|ae
% New Biology DG\ 2izmose



Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults
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% Obesity Trends Among U.S. Adults

In the US, 69% of adult population are

overweight and 36% are obese (2010)
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% Obesity Epidemic Worldwide

Fig. 7.1 Age-standardized prevalence of obesity in men aged 18 years and over (BMI =30 kg/m?), 2014

- Worldwide obesity has
increased more than double
since 1980.
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Fig. 7.2 Age-standardized prevalence of obesity in women aged 18 years and over (BMI 230 kg/m?), 2014
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% Obesity Epidemic in Korea
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In Korea, 31.8% of adults obese (BMI 225) and 53.9%
overweight (BMI 223) (2013)
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% Obesity Increases Disease Risks

Diabetes
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Modified from Maric-Bilkan (2013), Bonora and Targher (2012) and WHO (2014)

o S 1w
% New Biology DGV e




% Obesity and Leptin Resistance
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Obesity and Leptin Resistance

Food intake
Energy expenditure
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Modified from Friedman. 2010.
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Obesity and Leptin Resistance

Energy expenditure
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Modified from Friedman. 2010.
Nat Med
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“ Regulation of Body Weight -
The Function of Leptin
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Reqgulation of Body Weight -
The Function of Leptin
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Endoplasmic Reticulum (ER) Stress and

" Unfolded Protein Response (UPR)
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Endoplasmic Reticulum (ER) Stress and
Unfolded Protein Response (UPR)
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% ER Stress and Leptin Resistance
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% ER Stress and Leptin Resistance
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Chemical chaperone (4-PBA) treatment restores leptin sensitivity
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Therapeutics for Obesity

O Pharmacological ways
- CNS-acting drugs — effective, many side effects
Phentermine, Lorcaserin (available), many others are withdrawn
- Peripherally acting drug
Orlistat — only drug for long-term treatment, less effective
O Surgical ways

- Bariatric surgeries (so far the most effective, but very intrusive)

There is no leptin sensitizing agent as therapeutics
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% Finding Anti-obesity Molecule

Connectivity Map (CMAP)
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- Gene expression profiles from chemical treatment

- Providing a list of chemicals with similar or reverse gene
expression pattern with query
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Finding Anti-obesity Molecule
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% Finding Anti-obesity Molecule
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Celastrol as Anti-obesity Agent

Diet-induced obese mice
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Liu, Lee et al. 2015. Cell

Celastrol reduces body weight and food intake
of diet-induced obese mice
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Celastrol as Anti-obesity Agent
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Liu, Lee et al. 2015. Cell

Celastrol reduces only fat, not lean mass
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Celastrol as Anti-obesity Agent
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Celastrol has no effect on body weight and food intake
of leptin sensitive lean mice
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Celastrol as Anti-obesity Agent
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Celastrol does not reduce body weight
In leptin signaling deficient mice (db/db and ob/ob)
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% Celastrol as Leptin Sensitizer
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Celastrol as Leptin Sensitizer

p-STAT3 staining on the hypothalamic samples
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Celastrol as Leptin Sensitizer

p-STAT3 staining on the hypothalamic samples
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Celastrol as Leptin Sensitizer

p-STAT3 staining on the hypothalamic samples
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Celastrol as Leptin Sensitizer
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Celastrol reduces ER stress in the hypothalamus of obese mice
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% Celastrol as Leptin Sensitizer
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Celastrol ameliorates obesity-associated metabolic disorders

o o
% New Biology DGV 1720



Withaferin A,

Celastrol-like Anti-obesity Agent
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% Withaferin A,
Celastrol-like Anti-obesity Agent

nature

medicine
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Withaferin A,
Celastrol-like Anti-obesity Agent
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Withaferin A,
Celastrol-like Anti-obesity Agent
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Withaferin A,
Celastrol-like Anti-obesity Agent
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Withaferin A,
Celastrol-like Anti-obesity Agent
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Withaferin A,

Celastrol-like Anti-obesity Agent
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Summary

1 Reversing leptin resistance by reducing
hypothalamic ER stress can be promising

therapeutics

d Celastrol and Withaferin A are strong leptin
sensitizer and reverse leptin resistance in obese

mice

O CMAP is a powerful tool to discover new drugs
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ER Stress and Metabolic Disorders

ER STRESS

LEPTIN INSULIN
RESISTANCE RESISTANCE

OBESITY ~ TYPE2
L 4 DIABETES

ALD, Cholestasis
Atherosclerosis

: Ischemia |
. P Cell Dysfunction

Lee and Ozcan. 2014. JBC
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Thank you!
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