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Regulatory Pathways in Energy Homeostasis

Caloric intake -
intestinal release 
of neuropeptides, 
regulating 
energy balance

Leptin and 
Insulin –
proportional to 
body fat and 
energy balance

Central effect of 
neuropeptides

Central pathways, 
regulating energy 
homeostasis

according to Nature 2000



Aim of the Study

To establish a human model which allows

the investigation of intestinal release of neuropeptides 

in response to different routes of feeding



Intestinal Access

TIPSS*

Superior mesenteric
vein (SMV)

Catheter

Gastric 
vein

* Transjugular Intrahepatic Portosystemic Shunt Stent



Protocol
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Sequential measurement of leptin components (bound leptin and 
soluble leptin receptor), ghrelin and glucagon in blood samples 
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Characteristics of Patients

Age median (range) 50 (40-67) years

BMI (mean ± SD) 26.7 ± 2.2 (kg / m²)

Gender (w / m) 2 / 3

Fat mass (mean ± SD) 21,6 ± 7,1 kg

Fat-free mass (mean ± SD) 56.2 ± 10,6 kg     

Upper arm circumference (mean ± SD) 32.5 ± 2.6 cm 

Triceps skin fold (mean ± SD) 15.8 ± 4.4 mm

Plasma albumin (mean ± SD) 3.9 ± 0.3 g/dl

Creatinine / 24h urine (mean ± SD) 1,5 ± 0.6 mg/dl

Child-Pugh
Points median (range) 5 (5-8)

Grade A / B / C 4 / 1 / 0
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Soluble Leptin Receptor
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Bound Leptin 
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Ghrelin
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Summary of Results

intestinal forearm systemic

EE TPN EE TPN EE TPN

Glucagon - - +/- +/- - -

Bound Leptin +/- +/- +/- +/- - +/-

S-Leptinreceptor + + ++ ++ - ++

Ghrelin +/- +/- +/- - - -

EE, enteral feeding

TPN, total parenteral nurition



Conclusion

Feasible and reliable model to investigate intestinal 
(jejunal or abdominal fat)  mediators in response to 
feeding

There is a different response between soluble 
leptinreceptor and bound leptin to feeding. 

The intestinal release of the leptin components and 
ghrelin contributes only minor to the systemic 
changes.
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