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Introduction
The role of glial activation in neuropathology of Alzheimer’s disease (AD) has been widely recognised to be not just a consequence of amyloid deposition and tau aggregation, but a contributing factor for their formation. Astrocytes are actively involved in neuroinflammatory responses. Their activation is associated with over-expression of monoamine-oxidase B (MAO-B) and I2-imidazoline. The latter is more selectively expressed by astroglia. In this study, we evaluated uptake of the novel PET tracer [11C]-BU99008, targeting the I2 receptors,  in Alzheimer’s disease (AD) and mild cognitive impairment (MCI). 
Ten patients with a clinical diagnosis of MCI or AD (5 MCI and 5 AD) and ten age matched healthy control underwent clinical, neurological and cognitive and cognitive assessment. All the volunteers had 3 Tesla MRI and a 120 min [11C]BU99008 PET scanning with arterial input, after injection of up to 300 MBq of [11C]BU99008. The arterial parent plasma input function and kinetic compartmental modeling for the [11C]BU99008 PET were analysed using the MIAKATTM software (www.miakat.org), developed by IMANOVA based on the MATLAB2017 and SPM12 function. The individual brain ROI (region of interest) atlas was generated using the corresponding MRI image and a modified CICatlas_v2.0 (UniSeg). The reversible two tissue compartmental model (2TCM4k) showed the best fit for the data. One-way ANOVA was used to compare the [11C]BU99008 uptake within the groups.
Results
We found a greater difference in the [11C]-BU99008 uptake in frontal (p=0.02, 17% increase), parietal (p=0.03, 15% increase), occipital (p=0.05, 13% increse) medio-temporal lobes (p=0.04, 13% increase) and cerebellum (p=0.04, 14% increase) in the disease (MCI/AD) than in the HC group. Five patients in the cohort were amyloid positive (3 MCI and 2 AD). The amyloid positive population had greaer [11C]BU99008 uptake in frontal (p<0.01, 25% increase), temporal (p<0.05, 18% increase), parietal (p<0.01, 24% increase), occipital (p<0.05, 21% increase) and medio-temporal (p<0.01, 21% increase) lobes compared to the HC or to the amyloid negative subjects.
Conclusions
This study confirms the [11C]BU99008 PET tracer ability to detect differences in astroglial metabolism consistent with activation between healthy volunteers and people with AD.  A higher uptake in the amyloid positive population compared to the amyloid negative and the HCs is consistent with recognised roles for astrocyte activation in AD, e.g., for clearing Aβ deposition. This study demonstrates the potential of [11C]BU99008 as a marker for aspects of the molecular pathology of AD.
