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Fat  0.11 

Protein  0.23 

Carbohydrate 0.24 

Glycogen 1.00 



Advantages of keeping steady levels of energy sources. 
Not less, not more. 



Forced feeding 



The  lipostatic hypothesis. Body weight and fat mass 

stays constant by hypothalamic control. The hypothalamus 

senses to the concentration of a metabolites in the 

circulation and regulates the amount of energy surplus. 

Kennedy, 1953 
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VMH lesion Normal 



J Hered (1950) 

The ob mutant is characterized by massive obesity, marked 

hyperphagia, mild diabetes and infertility 



db/db mutant mouse 

db/db WT 

The db (diabetes) mutant, like the ob/ob mouse, develops marked 

obesity and hyperphagia. It also develops severe, life-shortening 

diabetes. 

Hummel (1966) 



Parabiotic experiments 





The ob/ob mice lucks the lipostatic factor and cannot control food intake. 

 

The db/db  mice has the lipostatic factor but does not respond to it 

because of a problem in the hypothalamic satiety center. 

Coleman 1970  



 “leptin” from the Greek root leptos for “thin” 



• One IV injection of leptin led to reduced food intake 

• One ICV injection of leptin led to reduced food intake 

 

 

• Leptin works at the level of the hypothalamus 

• Leptin can cross the BBB 

   



Leptin  Saline 

Daily IP injections of leptin led to reduced food intake and reduced 

body weight of wildtype mice 



•   5mg leptin/day 

•   PBS 

•   No injection 

 

Leptin had an affect 

on food consumption 

and body mass of 

ob/ob but had no 

effect on db/db 





Clinical photographs of child B before 

and 24 months after Leptin therapy 

Leptin deficiency  

J Clin Invest. 2002;110(8):1093-1103 









Adult Obesity in the United States 1990 

obesity/-https://stateofobesity.org/adult 

BMI: 

Normal 18.5-25 

Overweight 25-30 

Obese > 30 

Severely obese 

>35 

https://stateofobesity.org/adult-obesity/
https://stateofobesity.org/adult-obesity/
https://stateofobesity.org/adult-obesity/


Adult Obesity in the United States 2017 

BMI: 

Normal 18.5-25 

Overweight 25-30 

Obese > 30 

Severely obese 

>35 

obesity/-https://stateofobesity.org/adult 

https://stateofobesity.org/adult-obesity/
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Blood Leptin concentration correlates with body weight in humans  

What can you conclude from this graph? 



Leptin resistance in obesity 

Annals of thoracic medicine 5.3 (2010): 161. 

BMI > 30 is considered obese 



Potential contributors to leptin resistance in obesity 

• Hyperleptinemia - Chronic exposure to high levels of circulating leptin 

(hyperleptinemia) causes leptin resistance, presumably by over-activating 

negative feedback regulators. 

• Inflammation Low-grade, chronic inflammation is closely associated with 

various metabolic disorders including obesity. High fat diet (HFD) feeding can 

promote inflammation in the hypothalamus.  

• Hypothalamic ER stress is observed in HFD-fed mice. Pharmacological ER 

stress inducers impairs leptin signaling, whereas treatments with chemical ER 

chaperons relieve hypothalamic ER stress and decrease body weights in ob/ob 

mice.  

 

Front Med. 2013 Jun; 7(2): 207–222. 



Leptin resistance in humbsters under long days 

Long days 

Short days 



What is happening in 
the hypothalamus? 


