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Opto-fMRI activation to thermal (heat) in awake rodents with and without optically
silencing the Anterior Cingulate Cortex.
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The study of pain in animals is mainly restricted to behavioral approaches with no
CNS correlates. Functional MRI provides an opportunity to examine brain activity in
humans and animals. Optogenetic techniques allow the modulation of brain circuits by
switching neurons on and/or off in specific brain structures. We virally targeted
anterior cingulate cortex (ACC) pyramidal neurons to express ArchT light-driven
proton pumps that inhibit neuronal firing upon illumination. Rodents were allowed to
express channels for 3 weeks before imaging. A 9.4 T Bruker Biospec scanner was
used. Images were acquired with a GE EPI sequence (TR/TEeff=3s/13 ms). Stimuli
(5) were delivered to the whisker area of the face ina 21 seconds on-24 seconds off
manner. Stimuli were repeated while a green laser (532 nm, 25 mW 200 micron fiber
optic) was turned on during the periods of thermal stimulation. Data was processed
using fsl (www.fmrib.ox.ac.uk/fsl). Rat brains were registered to a template based on
the Paxinos Atlas. Group results indicate activation to heat in pain pathway
structures. Activation to heat with illumination (inhibition) of the ACC resulted in
reduced activation in several brain structures (sensorimotor, cingulate) as well as
increased activation in others (prefrontal, caudate/putamen).
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