
IJAE 
Vo l .  122 ,  n .  1  (Supp lem ent) :  107,  2017

© 2017 Firenze University Press 
ht tp://www.fupress .com/ijae

ITALIAN JOURNAL OF ANATOMY AND EMBRYOLOGY

Acetylcholine induces intracellular Ca2+ oscillations 
and nitric oxide release in mouse brain endothelial cells
Germano Guerra1, Estella Zuccolo2, Dmitry Lim3, Vittorio Rosti4, Egidio D’Angelo5,6, Angela 
Lucariello7, Angelica Perna7, Domenico Tafuri8, Francesco Moccia2

1 Department of Medicine and Health Sciences “Vincenzo Tiberio”, University of Molise, Via F. De Santis, 86100 
Campobasso, Italy; 
2 Laboratory of General Physiology, Department of Biology and Biotechnology “Lazzaro Spallanzani”, University 
of Pavia, Pavia, Italy; 
3 Department of Pharmaceutical Sciences, University of Eastern Piedment “Amedeo Avogadro”, Novara, Italy; 
4 Center for the Study of Myelofibrosis, Research Laboratory of Biotechnology, Foundation IRCCS Policlinico San 
Matteo, Pavia, Italy; 
5 Department of Brain and Behavioral Sciences, University of Pavia, 27100 Pavia, Italy; 
6 Brain Connectivity Center, C. Mondino National Neurological Institute, 27100 Pavia, Italy; 
7 Department of Mental and Physical Health and Preventive Medicine, Section of Human Anatomy, University of 
Campania “L. Vanvitelli”, Largo Madonna delle Grazie 1, Naples 80138, Italy.
8 Department of Sport Sciences and Wellness, University of Naples “Parthenope”, Naples, Italy.

Basal forebrain neurons increase cortical blood flow by releasing acetylcholine 
(Ach), which stimulates endothelial cells (ECs) to produce the vasodilating gasotrans-
mitter, nitric oxide (NO). Surprisingly, the mechanism whereby Ach induces NO syn-
thesis in brain microvascular ECs is unknown. An increase in intracellular Ca2 + con-
centration recruits a multitude of endothelial Ca2  +-dependent pathways, such as 
Ca2 +/calmodulin endothelial NO synthase (eNOS). The present investigation sought 
to investigate the role of intracellular Ca2 + signaling in Ach-induced NO production 
in bEnd5 cells, an established model of mouse brain microvascular ECs, by conven-
tional imaging of cells loaded with the Ca2+-sensitive dye, Fura-2/AM, and the NO-
sensitive fluorophore, DAF-DM diacetate. Overall, our data shed novel light on the 
molecular mechanisms whereby neuronally-released Ach controls neurovascular cou-
pling in blood microvessels.
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