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Molecular imaging by PET/SPECT with radiopharmaceuticals enables noninvasively quantitative evaluation of
physiological function, gene expression, pharmacokinetics of proteins and peptides and distribution of receptors with
high sensitivity. Together with recent development of imaging equipments, molecular imaging by PET/SPECT is ex-
pected to contribute to elucidation of physiological and pathological functions, medical sciences and clinical diagnoses.
Molecular imaging with radiopharmaceuticals started from diagnosis of cancer with !8F-2-fluoro-2-deoxyglucose ([!8F]
FDG). Currently, ['8F]FDG is commonly used in the field of clinical diagnosis, because it can provide qualitative infor-
mation on malignancy and metastasis of tumor. Since its achievement, much effort has been devoted to the development
of radiopharmaceuticals that bind or interact with the in vivo biomarkers. For example, a number of radiopharmaceuti-
cals based on proteins and peptides with high binding affinities to various biomarkers have been applied for the diagnosis
of tumor, arteriosclerosis, thrombus and so on. Furthermore, Alzheimer’s disease is also a major target for diagnosis by
PET/SPECT imaging. The development of low-molecular-weight radiolabeled probes for the quantitation of f-amyloid
plaques and neurofibrillary tangles in Alzheimer’s brains is a topic of current PET/SPECT imaging studies. Here, some
recent progress and development of radiopharmaceuticals for PET/SPECT imaging will be reviewed.
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Mechanism of Cellular Uptake of ['8F]FDG
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Table 2. Tumor Imaging Probes for PET/SPECT
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Fig. 2. Bifuctional Chelating Agents to Label Proteins and
Peptides with Metal Radioiosotopes
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Fig. 4.
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Brush Border Strategy to Reduce Radioactivity Level in the Kidney
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Fig. 5. Chemical Structures of f-Amyloid Imaging Probes Tested Clinically
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Fig. 6. [UC]PIB-PET in Healty Controls and Alzheimer’s
Disease (AD) Patients!®
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Fig. 7. Ex vivo Autoradiography of [''C]HMBZF Using AD
Model Mice (A), Thioflavin S Staining in the Same Brain
Section (B)
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Fig. 8. Novel Pharmocophores for f-amyloid Imaging agents
(A): flavone, (B): styrylchromone, (C): chalcone, (D): aurone.
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Fig. 9. Fluorescent Labeling of the Aurone Derivative after Injection into AD Model Mice (A), Immunohistologocal Staining with

Anti f-Amyloid Antibodies in the Same Brain Section (B)
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