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Positron Emission Tomography (PET) Study of the Alterations
in Brain Pharmacokinetics of Methamphetamine
in Methamphetamine Sensitized Animals
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I investigated the differences in brain pharmacokinetics of [!!C]methamphetamine ([!!C]MAP) in normal
and MAP sensitized animals using positron emission tomography (PET). [''C]MAP was synthesized by an
automated on-line [''C]methylation system. I newly produced MAP sensitized dog and monkey by repeated
MAP treatment. The maximal level of accumulation of ["'"C]MAP in the sensitized dog brain was 1.4 times
higher than that in the control. This result suggests the changes in the pharmacokinetic profile of MAP in
the brain affect the development or expression of MAP-induced behavioral sensitization. However, the
overaccumulation of [''C]MAP in the sensitized monkey brain was not observed due to the influence of

anesthesia.
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AR kO CT (Positron emission tomography:
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Bl ET )2 ER L, MAP RNEIEZE{LD
PET IC KM@ Zi A, AEMTIEINETOM
FHZBWTHSNIT U 2, HitER RIS MAP
BREZLIC DV TR R THZ N,

2. MAP O "C &1k

PET Z W T MAP BjREZ{L Z T 9 5728012
i$, MAP HEORY b0 UEF# LN S,

AHENE, TRk 12 4 B AR 2RI E R H OB 2L (RELZBDTH 5.
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Fig. 1. Synthesis of [''C]Methamphetamine
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Fig. 2. The Effects of Repeated Methamphetamine Administration on the Dog Behavior
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322, B OEIFEMMERARD MAP fEAENEZEL
PET fEMT I3 B IRKER FICfTo 72, 972b B, keta-
mine (10 mg/kg) & % & AFFFEE., atropine (0.1
mg/kg) &5 L, LI#% pentobarbital (K 25 mg
/kg) 1T X DHERFRREE N THRET 21T o 72, BIRR D
FIRIC A Z 2 — L 28 A U CIE R IC PTI31
BPET XF v+ —0OXvy b RiZA Xz@EEL, K%
WNHIEDEDRNT > AIviarsAF¥Fy 2 &{To
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Fig. 3. PET Images of Regional Distribution of ['C]
Methamphetamine in the Control and Sensitized Dog Brain
at 10—20 min after Injection
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Fig. 4. Time Course of Regional Distribution of [''C]Methamphetamine in Dog Brain
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Fig. 5. Metabolic Analysis of [''C]Methamphetamine in

Plasma
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Fig. 6.

Behavioral Changes Induced by Methamphetamine in Monkey
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Fig. 9. The Influence of General Anesthesia on Brain Distribution and Kinetics of [''C]Methamphetamine in Monkey
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