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Measurement of intracerebral drug concentration using magnetic resonance
spectroscopy (MRS)
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In this project, non-invasive measurement of the intra-cerebral
concentrations of orally-administered drugs (e.g. acetoaminophen or diphenhydramine) was tested in
healthy humans using MR spectroscopy (MRS) function of PET/MR system. Results suggested it was not
yet applicable to the measurement of other drugs although previous studies succeeded in measuring
intra-cerebral ethanol concentration in humans. However, the results also demonstrated correlations
between the plasma concentration change of the orally-administered drugs and intra-cerebral
concentration of some selected brain metabolites. Based on this finding, it might be possible to
estimate the intra-cerebral concentrations of orally-administered drugs in future.

In addition, additional PET measurement demonstrated an increased cerebral glucose consumption
following oral administration of diphenhydramine especially during cognitive tasks. This finding
might be useful to evaluate the effects of drugs on human brain activity.
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Cr=creatine, PCr=phospho-creatine,

Gln=glycine, Glu=glutamate, NAA=N-acetyl acetate,
NAAG=N-acetylaspartylglutamic acid.
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