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Introduction
Compared to continuous subcutaneous insulin infusion, continuous intraperitoneal insulin infusion has demonstrated

superiority in reducing HbA1c and hypo-/hyperglycaemic episodes in humans1. One could mimic normal physiology more

closely by administering glucagon intraperitoneally together with insulin. However, our knowledge of the pharmacological

properties of glucagon after intraperitoneal delivery is limited. Hence, this study aims to compare the pharmacokinetics of

glucagon and the pharmacodynamic effects of glucagon on glucose metabolism after intraperitoneal and subcutaneous

administration in a pig model.
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Conclusions

We included ten pigs in the analyses. Glucagon was administered intraperitoneally, subcutaneously and intravenously in a 

randomised order. Samples were collected every 2-10 minutes for 150 minutes to determine arterial plasma glucagon 

concentrations and every 2-5 minutes for 60 minutes to determine arterial blood glucose concentrations. 

Intraperitoneal glucagon administration results in lower systemic glucagon concentrations than subcutaneous administration, 

while the effect on glucose metabolism is equivalent. The results are compatible with a major first-pass metabolism of 

glucagon in the liver. 

1. Dirnena-Fusini I, Åm MK, Fougner AL, Carlsen SM,

Christiansen SC. Physiological effects of intraperitoneal

versus subcutaneous insulin infusion in patients with

diabetes mellitus type 1: A systematic review and meta-

analysis. PLoS One. 2021;16(4):e0249611.

doi:10.1371/journal.pone.0249611 .

Methods

Results

Conflict of Interest Statement: The authors declare no 

conflicts of interest.

Funding: The study was funded by the Research Council of 

Norway (grant number 248872 and 294828) and the Central 

Norway Regional Health Authority (grant number 

2014/23166). 

Declarations

Mean glucagon concentration over time with 95 % confidence intervals Mean glucose concentration over time with 95 % confidence intervals


