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Introduction

• is a nuclear encoded mitochondrial protein. 
• is abundant in peripheral organs (particularly adrenal glands and kidney) and 

haematogenous cells.
• its function still needs full elucidation but it plays an important role in steroid 

synthesis and in the regulation of immunological responses in mononuclear 
phagocytes.

Translocator Protein 18kDa (TSPO)

TSPO  in diseases of the Central Nervous System (CNS)

• High levels have been observed in infiltrating blood-borne cells and activated 
microglia. 

• Significant microglial activation occurs after mild to severe neuronal damage 
resulting from traumatic, inflammatory, degenerative and neoplastic disease.

• Microglia are activated in the surroundings of focal lesions but also in the 
distant, anterograde and retrograde projection areas of the lesioned neural 
pathway.
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Methods

Siemens Inveon small animal PET-CT

• High Resolution Research Tomograph (HRRT),
• dual layer LSO/LYSO scintillator crystals,
• intrinsic spatial resolution of about 2.5 mm.
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Positron Emission Tomography 
(PET) of TSPO in the Brain

• From the 1980ies: [11C]Ro 5-4864, racemic [11C]PK11195. 
• Since the early 1990ies: enantiomerically pure [11C](R)-PK11195.
• For the last 15 years “second generation” tracers with higher affinity: 

[11C]DPA-713, [18F]DPA-714, [18F]F-DPA, [123I]CLINDE, [11C]DAA1106, 
[18F]PBR06, [11C]PBR28, [18F]PBR111, [18F]FEPPA, [11C]vinpocetine, 
[18F]GE-180, [11C]ER176, ...

Radiotracers used in clinical research

Quantification approaches
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Chronological Review of Published Studies
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Reference tissue input function extraction

Supervised cluster and cerebellar input functions produced consistent BPND
estimates in approximately half of the gliomas investigated, but had a 
systematic difference in the remainder. The cerebellar input is preferred.
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low-grade astrocytoma LGA
low-grade oligodendroglioma LGO
anaplastic astrocytoma AA
anaplastic oligodendroglioma AO
glioblastoma multiforme GBM
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• 8 antipsychotic-naïve 
moderate-to-severely 
symptomatic 
unmedicated patients,

• 8 patients on 
risperidone or 
paliperidone long-
acting injections,

• 16 healthy controls,

• parametric maps of 
BPND with SRTM and 
bilateral grey matter 
cerebellum reference 
tissue input.

• Mean cortical BPND not altered in drug-free patients,
• significantly higher in medicated patients (mean +88%),
• uniform across ROIs (no group * region interaction),
• most significant in DLPFC, VLPFC and ACC.
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Studies to be published in journals
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A: Regional mean BPND in posterior cingulate gyrus of MCI
patients compared with controls.
B: Transaxial, coronary and sagittal projections of BPND
parametric images of one MCI patient (upper row) and one
healthy volunteer (lower row). The colour bar indicates BPND
values. Images are displayed on each subject’s respective T1-
weighted MRI scan normalised to the SPM5 T1 brain template.
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Summary and Outlook

• awarded reseach degrees (MPhil, MD, PhD),

• 18F labelled GMP tracers required: [18F]GE-180, [18F]DPA-714 -> opportunities 
for new collaborations, for instance with Sheffield?

Neuroinflammation imaging so far has been a success story in terms of
• prestigious grants attracted to Manchester,
• set of publication outputs, including 3* and 4* for the 2021 REF,

• national and international collaborations, networking, interdisciplinary 
approaches to science, contacts with industry (General Electric, Pfizer).

Current developments
• PET/MR utilisation: MRC Confidence in Concept award „In vivo 

characterization of the inflammatory component of carotid plaques using 
PET/CT and PET/MR in order to develop non-invasive prognostic imaging 
markers for stroke”,

• search for neuroinflammation imaging targets post TSPO: imidazoline 2 
binding sites ([11C]BU99008), purinergic P2X7 receptor ([11C]JNJ54173717, 
[18F]JNJ64413739, [11C]SMW139), ... ?
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