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Wie wirkt Glukagon?



The glucagon receptor is expressed in multiple areas of the 
human body

GCGR, glucagon receptor; GI, gastrointestinal.

1. Bomholt, A. B., Johansen, et al. (2022). Evaluation of commercially available glucagon receptor antibodies and glucagon receptor expression. Communications biology, 5(1), 1278. 2. The Human Protein Atlas. (2024). GCGR. Retrieved April 
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GCGRs are predominantly found in the:1,2

GCGRs are also expressed in low levels in the:1–4 Expression of GCGRs has not 
been established in the:2

Liver Kidneys Pancreas

Receptor 
expression +++ ++ +

Brain Adipose (fat) Areas of
the GI tract

Heart Skeletal muscles



Glucagon-Wirkung

Hædersdal, S., et al. (2023). Revisiting the role of glucagon in health, diabetes mellitus and other metabolic diseases. Nature reviews. Endocrinology, 19(6), 321–335.



Impact of glucagon on plasma triglyceride levels 
and hepatic triglyceride secretion in mice

*P<0.05; **P<0.01; ***P<0.001. 
Glucagon was administered at 30 ng/g body weight.  Data expressed as mean ± SEM n=4–11 mice per group.

Longuet, C., et al. (2008). The glucagon receptor is required for the adaptive metabolic response to fasting. Cell metabolism, 8(5), 359–371.
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Ribeiro, G., et al. (2022). Diet and 
the microbiota - gut - brain-axis: a 
primer for clinical nutrition. Current 
opinion in clinical nutrition and 
metabolic care, 25(6), 443–450. 
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Glucagon pattern during an OGTT

N=4194; Wagner, R., et al. (2017). Nonsuppressed Glucagon After Glucose Challenge as a Potential Predictor for Glucose Tolerance. Diabetes, 66(5), 1373–1379.

Glucagon



Glucagon pattern during an OGTT

Glucagon approx. 30%

approx. 70%

N=4194; Wagner, R., et al. (2017). Nonsuppressed Glucagon After Glucose Challenge as a Potential Predictor for Glucose Tolerance. Diabetes, 66(5), 1373–1379.



Blood glucose in persons with 
suppressed vs non-suppressed glucagon

Non-suppressed glucagon

suppressed glucagon

Glucose

N=4194; Wagner, R., et al. (2017). Nonsuppressed Glucagon After Glucose Challenge as a Potential Predictor for Glucose Tolerance. Diabetes, 66(5), 1373–1379.



Serum insulin in persons with 
suppressed vs non-suppressed glucagon

Non-suppressed glucagon

suppressed glucagon

Insulin

N=4194; Wagner, R., et al. (2017). Nonsuppressed Glucagon After Glucose Challenge as a Potential Predictor for Glucose Tolerance. Diabetes, 66(5), 1373–1379.



Blood glucose in persons with 
suppressed vs non-suppressed glucagon

Wagner, R., et al. (2017). Nonsuppressed Glucagon After Glucose Challenge as a Potential Predictor for Glucose Tolerance. Diabetes, 66(5), 1373–1379.
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Predominantly produced by 

the pancreas, glucagon 

levels can increase during 

feeding

The liver detects high levels of 

glucagon during feeding

The hepatic branch of the vagus nerve 

conveys the satiety signal to the AP and 

NTS

Glucagon

The signal is transported to the 

hypothalamus, which leads to 

termination of meals or 

postprandial satiety

Glucagon

3V, third ventricle; AgRP, agouti-related protein; AMPK, adenosine monophosphate-activated protein kinase; AP, area postrema; ARC, arcuate hypothalamic nucleus; BBB, blood-brain barrier;
CaMKKβ, calcium/calmodulin-dependent protein kinase kinase 2; DMH, dorsomedial hypothalamic nucleus; GCGR, G-protein coupled receptor; HT, hypothalamus; LH, lateral hypothalamus; 
NTS, nucleus tractus solitarius; PKA, protein kinase A; PVH, paraventricular hypothalamic nucleus; VMH, ventromedial hypothalamic nucleus.

Image adapted from: Al-Massadiet al. (2019). Glucagon Control on Food Intake and Energy Balance. International journal of molecular sciences, 20(16), 3905.

The effect of glucagon on satiety is proposed to occur through the 
liver-brain axis



N=30, Wagner, R., et al., & Heni, M. (2026). Postprandial glucagon action in the human brain. Diabetes, 
Obesity and Metabolism, 28, 5926–5938.

• Glucagon action in the 
human brain

• Co-signaling after 
food intake



Glukagon bei Hypoglykämie

Hypo-

glykämie
α-Zelle Glukagon Leber Gehirn

Glykogenolyse ↑

Glukoneogenese ↑

erste hormonelle

Gegenregulation

Aktivierung

innerhalb von 

Minuten

Verlust bei T1D:

Hypoglykämierisiko ↑

Ohne Glukagon ist der Mensch deutlich anfälliger für Hypoglykämien.



Postprandiale Glukagonwirkung

Koordination des
postprandialen Stoffwechsels

Nahrungsaufnahme
↓

Glukagon
↓

Fettgewebe
Lipolyse

Leber
Substratverarbeitung /

Substratfluss

Gehirn
Sättigung / 

zentralnervöse 
Stoffwechselkontrolle

Postprandiale Glukagonwirkung: ein wesentlicher Bestandteil 
der Koordination der metabolischen Antwort auf die Nahrungsaufnahme



Fragen?

martin.heni@uniklinik-ulm.de
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