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Oral administration of leptin for the control of food intake and weight 
management

Leptin plays fundamental roles regulating appetite and 
energy expenditure. Originally discovered as an adipokine, 

it is also secreted by the gastric chief cells in an exocrine 
regulated fashion. To overcome the harsh conditions of 
the gastric juice it is complexed to a chaperon, the soluble 
isoform of its receptor. The released leptin-leptin receptor 
complex is channeled towards the intestinal lumen. Leptin is 
then internalized by the duodenal enterocytes, transcytosed 
and released towards circulation to reach target cells. The 
physiological presence of leptin in the gastric juice led us to 
put forward the proposal of an oral administration of leptin. 
Oral leptin administered in an appropriate vehicle that 
protects from early degradation by gastric and pancreatic 
juices and promotes internalization by the intestinal cells, led 
to its rapid appearance in circulation. Once administered to 
normal and obese mice, oral leptin decreased food intake by 
60% and significantly reduced body weight. The effects were 
proportional to the administered amounts. By adjusting 
these, we were able to reduce and stabilize body weight 
in ob/ob obese mice for long periods of time. Studies with 
dogs using an oral tablet containing leptin with the different 
components that protect and promote leptin internalization, 
has shown its efficiency in reducing food intake. Further 
studies demonstrated that oral leptin stimulated brown 

adipose tissue. It activates UCP1 and other mitochondrial 
enzymes for lipid oxidation, lipolysis and decreases in fat 
synthesis, leading to rapid reduction of body weight and 
adiposity. Taken together these results demonstrate that 
oral leptin reaches blood circulation and target cells very 
efficiently. Besides acting as a satiety hormone reducing 
appetite and decreasing food intake, oral leptin triggers 
lipolysis for the overall major loss of body weight.
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