
vii

Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          	 v
Contributors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 xi

  1	 Reproducibility Issues: Avoiding Pitfalls in Animal Inflammation Models . . . . .     	 1
Jon D. Laman, Susanne M. Kooistra, and Björn E. Clausen

Part I  Skin Inflammation

  2	 Hapten-Specific T Cell-Mediated Skin Inflammation: Flow Cytometry  
Analysis of Mouse Skin Inflammatory Infiltrate  . . . . . . . . . . . . . . . . . . . . . . . .                        	 21
Nicolas Bouladoux, Clotilde Hennequin, Camille Malosse,  
Bernard Malissen, Yasmine Belkaid, and Sandrine Henri

  3	 Monitoring Skin Dendritic Cells in Steady State and Inflammation  
by Immunofluorescence Microscopy and Flow Cytometry . . . . . . . . . . . . . . . .                	 37
Julia L. Ober-Blöbaum, Daniela Ortner, Bernhard Haid, Anna Brand,  
Christoph Tripp, Björn E. Clausen, and Patrizia Stoitzner

  4	 Visualization of the T Cell Response in Contact Hypersensitivity . . . . . . . . . . .           	 53
Gyohei Egawa and Kenji Kabashima

  5	 Ultraviolet Radiation-Induced Immunosuppression: Induction  
of Regulatory T Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 63
A. Bruhs and T. Schwarz

  6	 Surgical Denervation in the Imiquimod-Induced Psoriasiform  
Mouse Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                 	 75
Armanda J. Onderdijk, Ineke M. Hekking-Weijma, Edwin F. Florencia,  
and Errol P. Prens

  7	 Xenotransplantation Model of Psoriasis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 83
Jeremy Di Domizio, Curdin Conrad, and Michel Gilliet

  8	 A Mouse Model for Atopic Dermatitis Using Topical Application  
of Vitamin D3 or of Its Analog MC903 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 91
Verena Moosbrugger-Martinz, Matthias Schmuth, and Sandrine Dubrac

  9	 Particle Bombardment of Ex Vivo Skin to Deliver DNA  
and Express Proteins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 107
Ena Sokol, Miranda Nijenhuis, Klaas A. Sjollema, Marcel F. Jonkman,  
Hendri H. Pas, and Ben N.G. Giepmans

Part II  Inflammation of the Lung

10	 Murine Models of Allergic Asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  	 121
Eline Haspeslagh, Nincy Debeuf, Hamida Hammad,  
and Bart N. Lambrecht



viii

11	 Subcutaneous and Sublingual Immunotherapy in a Mouse Model  
of Allergic Asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              	 137
Laura Hesse and Martijn C. Nawijn

12	 Characterization of Group 2 Innate Lymphoid Cells  
in Allergic Airway Inflammation Models in the Mouse . . . . . . . . . . . . . . . . . . .                   	 169
Bobby W.S. Li, Dior M.J.M. Beerens, Maarten D. Brem,  
and Rudi W. Hendriks

13	 Induction and Analysis of Bronchus-Associated Lymphoid Tissue . . . . . . . . . . .          	 185
Henrike Fleige and Reinhold Förster

14	 Messenger RNA Sequencing of Rare Cell Populations in the Lung  
and Lung-Draining Lymph Nodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  	 199
Alexander Ulges, Edgar Schmitt, Tobias Bopp, and Matthias Klein

Part III � Inflammatory Diseases of the Intestinal  
and Oral Mucosa

15	 Isolation and Identification of Intestinal Myeloid Cells . . . . . . . . . . . . . . . . . . .                   	 223
Charlotte L. Scott, Calum C. Bain, and Allan McI Mowat

16	 Monitoring and Modulation of Inducible Foxp3+ Regulatory  
T-Cell Differentiation in the Lymph Nodes Draining the Small Intestine  
and Colon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    	 241
S. Veenbergen, L.A. van Berkel, M.F. du Pré, A.E. Kozijn,  
and Janneke N. Samsom

17	 Isolation and Flow Cytometry Analysis of Innate Lymphoid Cells  
from the Intestinal Lamina Propria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 	 255
Konrad Gronke, Michael Kofoed-Nielsen, and Andreas Diefenbach

18	 Analysis of Leukocytes in Oral Mucosal Tissues  . . . . . . . . . . . . . . . . . . . . . . . .                        	 267
Asaf Wilensky, Gabriel Mizraji, Yaara Tabib, Hafez Sharawi,  
and Avi-Hai Hovav

19	 Optimized Mouse Models for Liver Fibrosis . . . . . . . . . . . . . . . . . . . . . . . . . . .                          	 279
Yong Ook Kim, Yury Popov, and Detlef Schuppan

20	 Monitoring of Chemically Induced Colitis . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 297
Sonja Reißig and Benno Weigmann

21	 Oxazolone-Induced Intestinal Inflammation in Adult Zebrafish . . . . . . . . . . . .            	 311
Sylvia Brugman and Edward E.S. Nieuwenhuis

Part IV  Inflammation of the Brain, Joint and Vasculature

22	 High Dimensional Cytometry of Central Nervous System Leukocytes  
During Neuroinflammation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       	 321
Dunja Mrdjen, Felix J. Hartmann, and Burkhard Becher

23	 Isolation of Microglia and Immune Infiltrates from Mouse  
and Primate Central Nervous System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                	 333
Thais F. Galatro, Ilia D. Vainchtein, Nieske Brouwer,  
Erik W.G.M. Boddeke, and Bart J.L. Eggen

Contents



ix

24	 Investigating the Lymphatic Drainage of the Brain: Essential Skills  
and Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    	 343
Nazira J. Albargothy, Matthew MacGregor Sharp, Maureen Gatherer,  
Alan Morris, Roy O. Weller, Cheryl Hawkes, and Roxana O. Carare

25	 Quantitative Assessment of Cerebral Basement Membranes Using Electron 
Microscopy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   	 367
Matthew MacGregor Sharp, Anton Page, Alan Morris, Roy O. Weller,  
and Roxana O. Carare

26	 Microglial Activation by Genetically Targeted Conditional  
Neuronal Ablation in the Zebrafish  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 	 377
Nynke Oosterhof, Laura E. Kuil, and Tjakko J. van Ham

27	 Experimental Arthritis Mouse Models Driven by Adaptive  
and/or Innate Inflammation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      	 391
W. Razawy, C.H. Alves, M. Molendijk, P.S. Asmawidjaja, A.M.C. Mus,  
and E. Lubberts

28	 Pain Relief in Nonhuman Primate Models of Arthritis  . . . . . . . . . . . . . . . . . . .                   	 411
Michel P.M. Vierboom, Elia Breedveld, Merei Keehnen, Rianne Klomp,  
and Jaco Bakker

29	 Isolation and Characterization of Aortic Dendritic Cells and Lymphocytes 
in Atherosclerosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 419
Tae Jin Yun, Jun Seong Lee, Dahee Shim, Jae-Hoon Choi,  
and Cheolho Cheong

30	 Assessment of Vascular Dysfunction and Inflammation Induced  
by Angiotensin II in Mice  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        	 439
Jeremy Lagrange, Sabine Kossmann, and Philip Wenzel

Index .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 455

Contents



http://www.springer.com/978-1-4939-6784-1


