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- Introduzione  

 

The prevalence of mood disorders in the population is the highest among the diagnosed mental 

illnesses. Mood disorders are characterized by dysfunctional affective responses associated with 

alterations of emotional regulation, thoughts' contents, and volition. Mood disorders includes 

debilitating conditions such as depression and bipolar disorder. Available pharmacological 

treatments for such diseases have scarce efficacy and a long onset of action. In recent years, a broad 

class of psychoactive compounds is being researched as potential new generation therapeutics. 

Among those, ketamine, a dose-dependent dissociative and anaesthetic drug, is emerging as a 

promising antidepressant. In particular, ketamine administered at sub-anaesthetic dosages have 

shown high efficacy in the treatment of depression, with effects manifesting within few hours after 

a single dose and lasting for several days. However, the mechanisms underlying the rapid-acting 

and long-lasting properties of ketamine have not been elucidated. The present research aims to 

investigate the neurophysiological underpinnings of ketamine. 

 

- Metodiche utilizzate  

 

The project is composed of two separate studies. The first study was conducted at the Psychiatric 

Unit of the University of Siena. A population of patients suffering from bipolar disorder underwent 

an electroencephalography (EEG) recording during the acute phase of a single infusion of a sub-

anaesthetic dose of ketamine. The aim of the study was to identify the neural correlates of the 

dissociative effects of ketamine. The second study was conducted at The Centre for Psychedelics 

Research of the Imperial college of London. In this study, a population of healthy subjects received 

a single sub-anaesthetic dose of ketamine. Multimodal neuroimaging measures, including positron 

emission tomography (PET), functional magnetic resonance (fMRI), and EEG, were performed 

before and one week after ketamine administration. The aim of the study was to investigate the 

long-term effects of ketamine on neuroplasticity as a possible neurophysiological biomarker of 

antidepressant effects.  

 

 

- Risultati ottenuti  

 

Preliminary analysis of the EEG signal recorded during the acute phase of ketamine in 10 bipolar 

disorder patients (i.e., First study) showed a reduction of low-frequency EEG oscillations and 

increase in brain signal complexity. In particular, there was a statistically significant reduction of 



the spectral power in the Delta (i.e., 1-4 Hz), Theta (i.e., 4-8 Hz), Alfa (i.e., 8-12 Hz) and Beta (i.e., 

12-30 Hz) frequency bands following ketamine administration (Cluster-based permutation test, p =

0.002). Further, there was an increase in the complexity of the EEG signal as assessed through the

Lempel–ziv complexity index (Cluster-based permutation test, p = 0.027). The data from the

multimodal neuroimaging measures a week after ketamine exposure in healthy subjects (i.e.,

Second study) are currently being analysed.

• Abstracts e partecipazione a congressi e corsi: autori, titolo della presentazione, nome e

date del congresso

Online Soft skill course: I rapporti tra scienza e società, 2021 

Online Soft skill course: La ricerca dell'informazione di ambito scientifico su Internet, 2021 

Online Soft skill course: Nuovi strumenti per l'analisi della risposta immunitaria alla vaccinazione e 

all’infezione tramite un approccio di “Systems Biology", 2021 

Online Soft skill course: How to exploit your research idea: a quick introduction to EU project 

design and management, 2021 

Online Soft skill course: Comunicare in ricerca, 2021 

Online Soft skill course: Creating value from large archive and big data, 2021 

Online Soft skill course: Possibili percorsi formativi post PhD, 2021 

Online Soft skill course: Scientific writing and presentation, 2021 

Congress: Agnorelli Claudio, Photoswitchable psychedelics, Interdisciplinary conference on 

Psychedelic Research 2022, September 22-24th 2022. 

• Pubblicazioni scientifiche autori, titolo della pubblicazione, nome e numero della rivista, anno di

pubblicazione

Agnorelli Claudio, Fagiolini Andrea, Circadian Neuromarkers of Mood disorders, Journal of 

Affective Disorders Reports, 100384, 2022 

• Eventuali soggiorni in altri laboratori italiani o esteri

Research visit at The Centre for Psychedelics Research of the Imperial college of London in the 

period between September 2021 and August 2022.   
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