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LÍNEAS DE INVESTIGACIÓN 

Breve descripción, por medio de palabras claves, de la especialización y líneas de investigación actuales. 
Neurodegeneración, enfermedad de Parkinson, factores neurotróficos, terapia celular, cuerpo carotídeo, 
modelos animales, aquoporinas. 
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RESUMEN DEL CV 
 
I obtained a Medical Degree at Seville Medical School of Seville University (1988). After 
finishing my MD, I did a PhD thesis on the electrophysiological properties and 
modulation of Na and K currents in septal guinea pig neurons under the direction of Drs. 
José López Barneo and Juan Ureña López in the Department of Medical Physiology 
and Biophysics of the University of Seville (1993). 

 
Subsequently, I carried out a Postdoctoral stay until 1998 in the Department of 
Neurobiology and Behavior of the State University of New York at Stony Brook in the 
laboratory of Dr Gail Mandel studying the expression and structure of voltage dependent 
sodium channels and, in collaboration with Dr Simon Halegoua, the induction of these 
channels by neurotrophic factors. During this period my most personal and relevant 
contributions were the cloning of the first peripheral nervous system specific sodium 
channel and its involvement in nociception (Nav1.7) and the identification of a new 
signaling pathway triggered by the transient administration of NGF. 

 
Later I returned to Spain as an Associate Professor at the Department of Medical 
Physiology and Biophysics of Seville University (1998) and, initially in collaboration with 
Dr. López-Barneo, I began to study the recently reported intrastriatal carotid body 
transplant in animal models of Parkinsonism. My contribution in this topic was to 
establish that the beneficial effect was trophic rather than the release of dopamine and 
to identify the high production of GDNF in the carotid body. I also collaborated in carrying 
out two clinical trials using autotransplantation of the carotid body in Parkinsonian 
patients with worse results than in animal research. 

 
Since that time, I have dedicated my experimental efforts to translational research, trying 
to understand the mechanism by which carotid body transplants exert their beneficial 
effect. The most important achievements have been to develop a chronic and systemic 
animal model where we have demonstrated that the effect is trophic and depends on 
the expression of GDNF by the carotid body. We have also developed a model of 
immunosuppression that has allowed xenotransplantation with human tissue. As the 
most relevant recent finding we have found that the expression of GDNF by the murine 
and human carotid body transplanted intrastriatally, and in hypoxia, decreases with the 
age of the donor by hypermethylation of the GDNF promoter. The objective of my current 
research is to try to reverse this process of hypermethylation associated with aging with 
the idea of re-testing with greater guarantees of success the autotransplantation and/or 
allogeneic carotid body transplantation in Parkinsonian patients. 

 
In addition to the research work I have also developed an intense academic-institutional 
work, where I would highlight the Direction of the Department of Medical Physiology and 
Biophysics of the US and the area of Neurosciences of the Institute of Biomedical 
Research of Seville-IBiS, the design and construction of the Biomedical Research 
Laboratory of HUVR and IBiS Biomedical Research Institute. I have also been actively 
implicated in international, national and regional evaluation agencies, both directing and 
participating in evaluation panels of Institutes, projects and human resources.
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AUTORES/AS (p.o. de firma): López-Barneo J., Castellano A. and Toledo-Aral J.J. 
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activity in septal neurons”. 
REF. REVISTA/LIBRO: Proc. Natl. Acad. Sci. (USA), 87:8150-8154                   CLAVE: A 
FECHA PUBLICACIÓN: 1990 

 
 
 

AUTORES/AS (p.o. de firma): Toledo-Aral J.J. y López-Barneo J. 
TÍTULO: "Canales Iónicos: Participación en la Transducción de señales" 
REF. REVISTA/LIBRO: pp. 187-197, en “Endocrinología Celular y Molecular”. Editores: F. Casanueva y 
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AUTORES/AS (p.o. de firma): Toledo-Aral J.J., Castellano A., Ureña-López J. and López-Barneo J. 
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FECHA PUBLICACIÓN: 1993 

 
 
 

AUTORES/AS (p.o. de firma): Toledo-Aral J.J., Brehm P., Halegoua S. and Mandel G. 
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FECHA PUBLICACIÓN: 1995 

 
 
 

AUTORES/AS (p.o. de firma): Chong J.A., Tapia-Ramirez J., Kim S., Toledo-Aral J.J., Zheng Y., Boutros 
M.C., Altshuller Y.M., Frohman M.A., Kraner S.D. and Mandel G. 
TÍTULO: “REST: A mammalian silencer protein that restrics sodium channel gene expression to neurons”. 
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TÍTULO: “Identification of PN1, a predominant voltage-dependent sodium channel expressed principally 
in peripheral neurons”. 
REF. REVISTA/LIBRO: Proc. Natl. Acad. Sci. (USA), 94:1527-1532.       CLAVE: A 
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AUTORES/AS (p.o. de firma): Tapia-Ramirez J., Eggen B.J.L., Peral-Rubio M.J., Toledo-Aral J.J. and 
Mandel G. 
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REF. REVISTA/LIBRO: Proc. Natl. Acad. Sci. (USA), 94:1177-1182.       CLAVE: A 
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TÍTULO: “Distinction among Neuronal Subtypes of Voltage-Activated Sodium Channels by μ-Conotoxin 
PIIIA”. 
REF. REVISTA/LIBRO: J. of Neuroscience, 20:76-80.                              CLAVE: A 
FECHA PUBLICACIÓN: 2000 
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TÍTULO: “Identification of a new water channel (Rp-MIP) in the Malpighian tubules of the insect Rhodnius 
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REF. REVISTA/LIBRO: Pflügers Archiv. European Journal of Physiology, 442:27-34. CLAVE: A 
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independent signal transduction pathways”. 
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and López-Barneo J. 
TÍTULO: “Autotransplantation of Human Carotid Body Cell Aggregates for Treatment of Parkinson's 
Disease”. 
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TÍTULO: “Trophic Restoration of the Nigrostriatal Dopaminergic Pathway in Long-Term Carotid Body- 
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TÍTULO: "Aquaporins in chicken: Localization of ck-AQP5 along the small and large intestine". 
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AUTORES/AS (p.o. de firma): Mejías R., Villadiego J., Pintado O., Vime P., Toledo-Aral J.J., Echevarría 
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TÍTULO: “Neuroprotection by transgenic expression of G6PD in dopaminergic nigrostriatal neurons of 
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FECHA PUBLICACIÓN: 2013 
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