
The Human Gut-Liver-Axis in  
Health and Disease



Aleksander Krag • Torben Hansen
Editors

The Human Gut-Liver-Axis 
in Health and Disease



Editors
Aleksander Krag
Department of Gastroenterology and 
Hepatology
Odense University Hospital
Odense
Denmark

Torben Hansen
The Novo Nordisk Foundation Center for 
Basic Metabolic Research 
Section of Metabolic Genetics
University of Copenhagen
Copenhagen
Denmark

ISBN 978-3-319-98889-4    ISBN 978-3-319-98890-0 (eBook)
https://doi.org/10.1007/978-3-319-98890-0

Library of Congress Control Number: 2018959617

© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, express or implied, with respect to the material contained herein or for any errors 
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims 
in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-319-98890-0


v

Acknowledgments

The authors behind this publication have received funding from GALAXY and 
MicrobLiver research projects. 

GALAXY has received funding from the European Union’s Horizon 2020 
research and innovation program under grant agreement No 668031. 

MicrobLiver is supported by a Challenge Grant from the Novo Nordisk 
Foundation – grant number NNF15OC0016692. 



vii

Contents

Part I  Clinical Aspects of Fatty Liver Disease

 1  Clinical Aspects of Alcoholic Liver Disease  . . . . . . . . . . . . . . . . . . . . .    3
Mads Israelsen, Aleksander Krag, and Maja Thiele

 2  Adult Non-alcoholic Fatty Liver Disease (NAFLD) . . . . . . . . . . . . . . .   23
Julie Steen Pedersen and Flemming Bendtsen

 3  Impact of Childhood Obesity in Fatty Liver Disease . . . . . . . . . . . . . .   47
Cilius Esmann Fonvig and Jens-Christian Holm

 4  Fetal Programming of Fatty Liver Disease . . . . . . . . . . . . . . . . . . . . . .   65
Charlotte Brøns and Louise Justesen

 5  Health Economics and Fatty Liver Disease  . . . . . . . . . . . . . . . . . . . . .   81
Hans Olav Melberg and Lars Asphaug

Part II  The Gut Liver Axis in Health and Disease

 6  The Role of the Bacterial Microbiota in Alcoholic  
and Non-alcoholic Fatty Liver Disease . . . . . . . . . . . . . . . . . . . . . . . . .   89
Anne Lundager Madsen, Thorsten Brach, Timo Kern,  
Emilie Glad Bak, Trine Nielsen, and Manimozhiyan Arumugam

 7  Oral Microbiota and Liver Disease . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105
Timo Kern and Trine Nielsen

 8  The Role of the Virome in the Gut-Liver Axis . . . . . . . . . . . . . . . . . . .  121
Jelle Matthijnssens, Emilie Glad Bak, Shivaprasad Patil,  
Mahmoud Reza Pourkarim, and Andrzej Górski

 9  The Role of the Mycobiota in the Gut- Liver Axis  . . . . . . . . . . . . . . . .  133
Maria Camila Alvarez-Silva, Thorsten Brach,  
Asker Daniel Brejnrod, and Manimozhiyan Arumugam

 10  The Use of Metabolomics to Explore the Gut-Liver Axis . . . . . . . . . .  147
Lars Ove Dragsted and Kajetan Trošt

https://doi.org/10.1007/978-3-319-98890-0_1
https://doi.org/10.1007/978-3-319-98890-0_1
https://doi.org/10.1007/978-3-319-98890-0_2
https://doi.org/10.1007/978-3-319-98890-0_2
https://doi.org/10.1007/978-3-319-98890-0_3
https://doi.org/10.1007/978-3-319-98890-0_3
https://doi.org/10.1007/978-3-319-98890-0_4
https://doi.org/10.1007/978-3-319-98890-0_4
https://doi.org/10.1007/978-3-319-98890-0_5
https://doi.org/10.1007/978-3-319-98890-0_5
https://doi.org/10.1007/978-3-319-98890-0_6
https://doi.org/10.1007/978-3-319-98890-0_6
https://doi.org/10.1007/978-3-319-98890-0_6
https://doi.org/10.1007/978-3-319-98890-0_7
https://doi.org/10.1007/978-3-319-98890-0_7
https://doi.org/10.1007/978-3-319-98890-0_8
https://doi.org/10.1007/978-3-319-98890-0_8
https://doi.org/10.1007/978-3-319-98890-0_9
https://doi.org/10.1007/978-3-319-98890-0_9
https://doi.org/10.1007/978-3-319-98890-0_10
https://doi.org/10.1007/978-3-319-98890-0_10


viii

 11  Proteomics in the Study of Liver Diseases  . . . . . . . . . . . . . . . . . . . . . .  165
Lili Niu, Philipp E. Geyer, and Matthias Mann

 12  Genetic Aspects of Non-alcoholic Fatty Liver Disease (NAFLD) . . . .  195
Stefan Stender, Niels Grarup, and Torben Hansen

 13  The Role of microRNAs in the Gut-Liver Axis  . . . . . . . . . . . . . . . . . .  207
S. Georgiou, V. Pantazopoulou, and Ema Anastasiadou

 14  Animal Models When Examining the Gut-Liver Axis . . . . . . . . . . . . .  235
Fernando Magdaleno, Maximilian Joseph Brol, Robert Schierwagen, 
Frank Erhard Uschner, Michael Zwick, and Jonel Trebicka

 15  Extracellular Matrix Remodeling with Focus on Biochemical  
Markers in Liver Fibrosis: Limitations and Possibilities  . . . . . . . . . .  265
Mette Juul Nielsen, Morten A. Karsdal, Aleksander Krag,  
and Diana Julie Leeming

 Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  287

Contents

https://doi.org/10.1007/978-3-319-98890-0_11
https://doi.org/10.1007/978-3-319-98890-0_11
https://doi.org/10.1007/978-3-319-98890-0_12
https://doi.org/10.1007/978-3-319-98890-0_12
https://doi.org/10.1007/978-3-319-98890-0_13
https://doi.org/10.1007/978-3-319-98890-0_13
https://doi.org/10.1007/978-3-319-98890-0_14
https://doi.org/10.1007/978-3-319-98890-0_14
https://doi.org/10.1007/978-3-319-98890-0_15
https://doi.org/10.1007/978-3-319-98890-0_15
https://doi.org/10.1007/978-3-319-98890-0_15


ix

About the Editors

Aleksander Krag is a clinical special-
ist in gastrointestinal and liver diseases. 
He is professor and head of hepatology 
at the University of Southern Denmark 
and Odense University Hospital. He is 
also director for the Centre for Liver 
Research. Professor Krag is educated 
from the University of Copenhagen, 
where he also obtained his PhD 
degree. In addition, he has studied 
leadership and innovation at Harvard 
Business School. Professor Krag is 

involved in several international research consortia in the field, including being coor-
dinator in Galaxy, a Horizon 2020-funded project on gut-liver interactions in liver dis-
eases. He has been invited speaker for scientific meetings in more than 20 different 
countries and published more than 130 papers on clinical aspects of chronic liver dis-
ease. He has for long served in the Scientific Committee of the Baveno Group and the 
Executive Committee of the International Club of Ascites to promote research in the 
field and develop international guidelines.

Torben  Hansen is a professor of metabolic genet-
ics at the Novo Nordisk Foundation Center for Basic 
Metabolic Research, University of Copenhagen. He is 
also an adjunct professor of molecular diabetology at 
the University of Southern Denmark, and since 2005, 
he has been responsible for molecular genetic diagnos-
tics at Steno Diabetes Center in Copenhagen. Professor 
Hansen’s major research interests are the pathophysiol-
ogy and pathogenesis of type 2 diabetes and obesity, 
identification of genetic determinants for both mono- 
and polygenic components of type 2 diabetes and obe-

sity, and the impact of the gut microbiome on disease and health. Professor Hansen has 
been an invited speaker at numerous international scientific meetings, and he has pub-
lished more than 490 original peer-reviewed papers. H-index 75. Citations >35,000.


	Acknowledgments
	Contents
	About the Editors

