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Neuropsychiatric diseases are characterized by their variety of symptoms and the complexity of 
their pathophysiology. In fact, approved medications to treat these diseases present, in general, 
low efficacy and a high profile of provoking adverse side effects. And, why are we still far away 
from developing safe and effective medications to treat neuropsychiatric diseases? In this talk, we 
will analyze different reasons that might underly this problem, from the anatomical and functional 
complexity of the central nervous system (CNS) to the poor access of drugs to the specific altered 
brain areas. We will also address the lack of knowledge of the pathophysiology and neural 
mechanisms of these diseases that also contributes to the difficulty to develop new medications. 
The brain, spinal cord and brainstem are parts of the CNS that are formed by glial cells and 
neurons. Moreover, neurons are very diverse in the molecules expressed and the functions that 
they develop. Increasing the complexity of the system, the neurons that, i) express same 
neurotransmitters, ii) are located in same brain areas and iii) apparently regulate very same 
functions, can be differently connected to other neurons. As a consequence, the transmission of 
the information might be unique at neuronal level and this fact, ultimately, can condition the 
physiological functions and the behavioral output of the individuals. In addition, glial cells 
participate very actively in regulating not only the homeostasis of the extracellular environment, but 
also the function of the neural networks. This very complex structure, which is not completely 
known, has difficulted our ability to disentangle the neural mechanisms that underly 
neuropsychiatric disorders as for example addiction, schizophrenia, depression or anxiety. 
However, and even after decades of scientific effort, we have been able to identify new 
pharmacological targets to treat some neuropsychiatric diseases, but these targets are usually 
effective when pharmacologically restricted to specific brain areas or neuron type. As a 
consequence of the complexity of the biology of the CNS, the administration of pharmaceutical 
agents that modify the activity of the new identified target, very probably impacts its function at 
several other levels and brain areas leading to unwanted side effects. We will provide specific 
examples of these problems. We will also review the difficulties of several pharmaceutical agents 
to trespass the blood brain barrier and the different pathways to arrive to the CNS. Finally, we will 
summarize the challenges that the pharmaceutical technology is facing to overcome the biological 
difficulties that present the treatment of the neuropsychiatric diseases.  
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