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Background Pharmacological fMRI and Functional Connectivity Discussion

Pharmacological fMRI - Positive and Negative BOLD Changes
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Pharmacological functional MRI (phMRI) provides a
powerful technique to capture real-time changes in
brain activity. By investigating these patterns,
research can clarify how alcohol alters normal
neural processing and contributes to both acute
intoxication and potential long-term neural

adaptations. /\
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negative BOLD responses, potentially due to

ethanol's known vasodilatory properties enhancing

cerebral blood flow.

>/ S CaxBarratFiold « Resting-state functional connectivity (rsFC) showed

8" | ANy a U-shaped dose-dependent alteration, highlighting
ethanol’s impact on global and region-specific brain
connectivity.

» Specific brain regions including the thalamus,
hippocampus, piriform cortex, sensory cortex, and
cerebellum displayed distinctive connectivity
responses, suggesting differential sensitivity to
ethanol’s effects.

 Dose-dependent changes in cerebellar connectivity
were observed, with the greatest expansion of
cerebellar-extracerebellar coupling at the low dose,
suggesting even modest ethanol exposure can
substantially reorganize cerebellar networks.

* Prefrontal network connectivity expanded at the low
dose, but contracted back to baseline at the medium
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Methods

Alcohol Exposure

e Sprague-Dawley Rats (N=12 Sex Split) 6)
e Within-subjects Lattice
Randomization of Subjects

e 16% Ethanol in Saline W/V Ly = S ~ and high doses.
e Intraperitoneal catheter injections \f.}\
e Three experimental groups (1, 2, and 3 S

g/kg) and one vehicle control group

Reticular Formation

Future Directions

Neuroimaging

e 70/20 7T Bruker MRI
e BOLD fMRI

Medulla

* Future studies integrating serial BAC measurements
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