OUTLINE PROJECT PROPOSAL
Title:  Direct pharmacological-challenge fMRI (pMRI) signature of antidepressant efficacy
Project Objective: We have published the direct effects of iv citalopram on regional BOLD signal in the brain (direct pMRI), here we propose to determine which regional pMRI effects of this challenge become abolished, which new ones appear and which persist unchanged after two weeks of treatment with low-dose (treatment dose) of oral citalopram.  
Rationale: SSRI drugs used to treat depression need to be given for at least two weeks before they begin to be effective. The biological basis of this is not well understood. We have shown that intravenous citalopram evokes a clear and specific pattern of activation in regions of the brain implicated in the development of depression and its recovery with psychological and medical treatment. The areas include ventral subgenual cingulate cortex, amygdala, caudate nuclei and hippocampus. They are areas which are enriched with 5HT uptake sites to which citalopram binds. Some of the activations (caudate and amygdala) correspond to activations evoked by intravenous challenge with mCPP (a 5HT2c agonist). We predict that these will disappear after repeated oral treatment with citalopram and relate to disappearing side-effects. We predict that some immediate activations eg hippocampus, subgenual cingulate will reverse and become de-activations due to progressive enhancement of 5HT1A function known to cause inhibition of glutamatergic pyramidal cells. Progressive enhancement of medial prefrontal cortex may occur. Areas of reversal and enhancement will indicate likely sites of antidepressant action which can then be validated with antidepressants of other classes. We will also explore whether there are changes in neural connectivity (assessed by resting-state BOLD fMRI prior to acute challenge and correlation analyses of the pMRI response).
Previous Literature:  We have published direct pMRI effects of acute citalopram as well as its effects on cognitive tasks (indirect pMRI). Not aware of neuro-imaging literature on the habituation/incubation of SSRI treatment. 
Draft work plan: Double blind, placebo-controlled, parallel group design in which iv citalopram challenge is repeated after two weeks of treatment with daily placebo or oral citalopram 20 mg. 12 subjects per treatment group (=48 scans). A placebo challenge is not required because scanner effects cancel out in subtracting pre-treatment BOLD responses from post-treatment. Scan procedure: baseline scans, iv drug/placebo & BOLD response for 30 min, 3x6 minute cognitive-emotional paradigms.

[image: image1]
Number of PDF-months required:  none

Non-staff costs:  48 scans, recruitment and volunteer costs, citalopram and pharmacy charges
Proposed start and end dates: 1/6/2006 – 31/5/2007
Milestones:      - ethics approval


- start scanning, 


- method  developed for pMRI connectivity analysis



- scans completed



- data analysis completed 



- report/publication
Outputs (1) Information sought for AstraZeneca:  Assessment of whether pMRI in normal volunteers can demonstrate drug action consistent with a therapeutic effect
Outputs (2) Publication opportunities:  High profile publication in neuroimaging or psycho-phamacology journal
Strategic fit (AstraZeneca): Serotonergic compound in development for mood disorders 
Strategic fit (University):  The university has existing interests in mood disorders and the use of neuroimaging to investigate them. We are establishing an international reputation in pMRI in psychiatry (MRC, pharma and EU funding). We are also developing connectivity analysis for pMRI.
Approvals required (Human subjects, animal subjects, IPR etc)  Ethics needed
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