
Accepted Manuscript

The Unfinished Journey with Modafinil and Discovery of a Novel Population of
Modafinil-Immunoreactive Neurons

Jian-Sheng Lin, Bernard Roussel, Alexandre Gaspar, Yan Zhao, Yiping Hou, Markus
Schmidt, Anne Jouvet, Michel Jouvet

PII: S1389-9457(18)30312-5

DOI: 10.1016/j.sleep.2018.06.008

Reference: SLEEP 3744

To appear in: Sleep Medicine

Please cite this article as: Lin J-S, Roussel B, Gaspar A, Zhao Y, Hou Y, Schmidt M, Jouvet A,
Jouvet M, The Unfinished Journey with Modafinil and Discovery of a Novel Population of Modafinil-
Immunoreactive Neurons, Sleep Medicine (2018), doi: 10.1016/j.sleep.2018.06.008.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.sleep.2018.06.008


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

The Unfinished Journey with Modafinil and Discovery of a Novel 
Population of Modafinil-Immunoreactive Neurons 

 

Jian-Sheng Lina,b*, Bernard Rousselb, Alexandre Gasparc, Yan Zhaoa, Yiping Houb#, Markus 
Schmidtb§, Anne Jouvetd and Michel Jouvetb. 

 
a. Integrative Physiology of the Brain Arousal Systems, CRNL, INSERM U1028-CNRS UMR 

5292, School of Medicine, Claude Bernard University, Lyon, France 
b. Department of Experimental Medicine, School of Medicine, Claude Bernard University, Lyon, 

France 
 

c. Laboratoire de mycologie appliquée aux biotechnologies industrielles, Institut des sciences 
pharmaceutiques et biologiques de Lyon, Université Claude-Bernard, Lyon, France. 

 

d. Service de pathologie et de neuropathologie, Centre de biologie et pathologie Est, 
Groupement hospitalier Est, Hospices civils de Lyon, Bron, France. 

 
* Corresponding author: Jian-Sheng Lin, MD, PhD 

Laboratory of Integrative Physiology of the Brain Arousal Systems 
CRNL, INSERM-U1028/CNRS-UMR5292, School of Medicine, Claude Bernard University 
8, avenue Rockefeller, F-69373 Lyon Cedex 08, France 
Tel: (33) 478 777 116;  Email: lin@univ-lyon1.fr 
 
#  Present institution: Department of Neuroscience, Anatomy, Histology and Embryology, School of 
Basic Medical Sciences, Lanzhou University, Lanzhou, China. 
 
§  Present institution: Ohio Sleep Medicine and Neuroscience Institute, 4975 Bradenton Ave., Dublin, 
Ohio, USA. 

 
Abstract 

 
Modafinil, a wake-promoting compound now used worldwide in sleep medicine, was initially 

regarded as a sedative compound because mice were so quiet with respect to locomotion after 
receiving it that this behavioral state was qualified as sedation. In the early 1980’s when modafinil 
was first assessed by polysomnography in a cat in our laboratory, surprisingly, the cat spent the 
whole night awake without even one minute of sleep! This initial observation resulted subsequently 
in a series of basic and clinical studies in order to define the pharmacological profile of modafinil 
and its mode of action and, notably, to identify the brain targets by which modafinil acts to promote 
wakefulness. These studies were undertaken using pharmacology coupled with the Cerveau isolé 
(brain transection) preparation, c-fos labelling and knockout mouse models. It was also in this 
context that we have developed a purified polyclonal antibody against modafinil. We expected that 
using immunohistochemistry with this antibody would allow us to localize the brain distribution of 
modafinil dosing. Surprisingly, we found discrete modafinil immunoreactive neuronal populations in 
several brain areas of modafinil-naive cats, rodents and humans. The most numerous and intensely 
labeled modafinil-immunoreactive neurons characterized by granular staining were found in the 
basal forebrain. They shared the regional location with cholinergic and aspartate-containing neurons 
but did not colocalize with them. In summary, we here present a newly identified neuronal 
population located in the basal forebrain that has never previously been published and suggests that 
these modafinil-immunoreative neurons might be involved in forebrain functions such as sleep-wake 
control and cognition. This paper briefly reviews our journey with modafinil research and presents 
new unpublished experimental data.  
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