A mathematical model of the intestinal transit and
enterohepatic circulation of bile acids
Citation for published version (APA):
Sips, F. L. P., Eggink, H. M., Hilbers, P. A. J., Soeters, M. R., Groen, A. K., & van Riel, N. A. W. (2016). A
mathematical model of the intestinal transit and enterohepatic circulation of bile acids. In Abstracts of the XXIV
International Bile Acid Meeting: Bile Acids in Health and Disease (pp. 135). [69] Freiburg: Falk Foundation .

Document status and date:
Published: 01/01/2016
Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)
Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne
Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 21. Nov. 2019

69
A mathematical model of the intestinal transit and enterohepatic
circulation of bile acids
F.L.P. Sips1, H.M. Eggink2, P.A.J. Hilbers1, M.R. Soeters2, A.K. Groen3,4,
N.A.W. van Riel1,3
1
Department of Biomedical Engineering, Eindhoven University of Technology, The
Netherlands
2
Department of Endocrinology and Metabolism, Academic Medical Centre, University
of Amsterdam, The Netherlands
3
Amsterdam Diabetes Center, Department of Vascular Medicine, Academic Medical
Centre, University of Amsterdam, The Netherlands
4
Departments of Pediatrics and Laboratory Medicine, University of Groningen,
University Medical Center Groningen, The Netherlands
Introduction: Bile acids have emerged as hormone-like regulators of energy metabolism. Consequently, factors that control bile acid concentrations in various pools in
the body may play an important role in the control of metabolism and thus metabolic
health. The key steps in bile acid transport have been elucidated; however, as a result
of the complexity of the enterohepatic circulation, a comprehensive understanding of
the relative importance of these steps remains elusive. To better understand how the
control of bile acid concentrations is distributed we have developed a mathematical
model of bile acid circulation.
Methods: The mathematical model consists of a system of differential equations,
which describe the circulation of bile acids as transportation between a series of connected compartments.
Results: The model describes the kinetics of all major bile acids in the enterohepatic
circulation and their appearance in systemic circulation. Intestinal compartments are
modelled in detail and transit is presumed non-homogeneous; e.g. in the terminal ileum
bile acid transit is decelerated before passage into the colon. Additionally, immediately
after a meal an implemented gastro-colic reflex affects a short increase of the intestinal
transit speed, propelling the intestinal bile acids forward along the digestive tract. The
presented model is able to reproduce main characteristics of the human postprandial
bile acid response in health and following cholecystectomy.
Discussion/Conclusion: Since only a small fraction of bile acids resides in the
systemic circulation while the majority of the pool is found within the enterohepatic
cycle, an interesting application of the model is in model-based predictions of the sizes
of enterohepatic pools of bile acids from their systemic concentrations. The model may
be applicable in any circumstance in which systemic bile acid concentrations change,
such as Type II diabetes, dietary intervention, or the increase of bile acid concentrations seen after Roux-and-Y gastric bypass.

