
xi

Contents

Dedication ........................................................................................................v

Preface ........................................................................................................... vii

Acknowledgments ............................................................................................ ix

Contributors .................................................................................................. xiii

1 Molecular Neurobiological Methods in Marijuana–Cannabinoid
Research

George R. Uhl, Hiroki Ishiguro, Emmanuel S. Onaivi, Ping-Wu Zhang,
B. Emmanuel Akinshola, Zhicheng Lin, Bruce Hope,
Claire M. Leonard,
and Qing-Rong Liu ............................................................................ 1

2 Experimental Methods to Study the Role of the Peripheral
Cannabinoid Receptor in Immune Function

Nancy E. Buckley, Diep Burbridge, Manop Buranapramest,
Tanya Ferguson, and Renee Y. Paau ............................................... 19

3 Localization of Cannabinoid Receptors
Using Immunoperoxidase Methods

Guy A. Cabral ..................................................................................... 41
4 Localization of Cannabinoid CB1 Receptor mRNA

Using Ribonucleotide Probes:
Methods for Double- and Single-Label In Situ Hybridization

Andrea G. Hohmann ........................................................................... 71
5 Morphometric Study on Cytoskeletal Components of Neuronal

and Astroglial Cells After a Chronic CB1 Agonist Treatment
Patricia Tagliaferro, Alberto J. Ramos, Emmanuel S. Onaivi,

Sergio G. Evrard, Maite Duhalde Vega, and Alicia Brusco ............ 91
6 Visualizing Cannabinoid Effects Using Brain Slice Imaging

and Electrophysiological Approaches
Alexander F. Hoffman and Carl R. Lupica ........................................ 105

7 Methods for the Synthesis of Cannabinergic Ligands
Ganesh A. Thakur, Spyros P. Nikas, Richard I. Duclos, Jr.,

and Alexandros Makriyannis ........................................................ 113
8 Cannabinoid Receptor Binding to Membrane Homogenates

and Cannabinoid-Stimulated [35S]GTPγS Binding
to Membrane Homogenates or Intact Cultured Cells

Chris Breivogel .................................................................................. 149



xii Contents

9 Methods to Assay Anandamide Hydrolysis and Transport
in Synaptosomes

Filomena Fezza, Natalia Battista, Monica Bari,
and Mauro Maccarrone ................................................................ 163

10 Methods Evaluating Cannabinoid and Endocannabinoid Effects
on Gastrointestinal Functions

Nissar A. Darmani ............................................................................. 169
11 The Bioassay of Cannabinoids Using the Mouse Isolated

Vas Deferens
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