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In vivo measurement of extracellular levels of acetylcholine and dopamine in the striatum of rats
treated with intrastriatal kainic acid: A microdialysis study

Takashi Okauchi (Division of Advanced Technology for Medical Imaging, National Institute of
Radiological Sciences, Inage, Chiba 263-8555, Japan; CREST, Japan Science and Technology Corpora-
tion), Sachiko Takahama, Yukio Ichitani and Tsuneo Iwasaki (Institule of Psychology, University
of Tsukuba, Tsukuba 305-8572, Japan)

Intrastriatal kainic acid (KA) administration is known to produce neuronal cell death in the
striatum sparing passing fibers and nerve terminals. Using an in vivo microdialysis technique,
we measured in rats treated with KA into the striatum the extracellu
(ACh),
and the levels of dopamine (DA), which is a neurotransmitter for neurons whose cell bodies exist
outside the striatum but project into the striatum. In KA-treated rats, ACh levels decreased to
10% of those in control animals at baseline, and showed little response to a high K*
concentration. Their DA levels decreased to 50% of those in control animals and showed a
marked increase in response to a high K” concentration. Results are discussed with respect to
the specific effects of KA lesions on neuronal cell bodies in the striatum.
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Fig. 1  Schematic drawing of the location

AP: +1.0 mm from bregma
ML: 3.0 mm
DV: -3.1~-6.1 mm from dura

membrane length: 3.0 mm

of microdialysis probe in the striatum.

Black bar indicates the membrane tract. The atlas is from Paxinos & Watson (1986).

Table 1  Components of ringer perfusates in basal and
high K" conditions used in this experiment

(mM) .
Basal High K~
CaCl, 1.2 1.2
KCl 40 100.0
NaCl 147.0 51.0

Eserine 100 M was added for ACh detection.
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Fig. 2 Baseline levels (mean-S.E.M.) of the neurotransmitters and their metabolites in rats treated
with intrastriatal kainic acid (KA) or phosphate buffer (PB) measured by in vivo mic-

. . % & %
rodialysis.

: p<0.001 between KA and PB groups.
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Fig. 3  Time course of the levels of ACh and its metabolite choline in each subject measured by in
vivo microdialysis before and after perfusion of high K™ (100mM). Scores are shown as % of
baseline level, and the averaged levels of 60 min before high K" perfusion are set at 100% .
Horizontal bars in each panel show the period of high K" perfusion.
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Fig. 4

Time course of the levels of DA, its metabolites DOPAC and HVA, and 5-HT’s metabolite
5-HIAA measured by in vivo microdialysis before and after perfusion of high K" (100mM).
Scores are shown as % of baseline level, and the averaged levels of 60 min before high K"
perfusion are set at 100%. Horizontal bars in each panel show the period of high K per-

fusion.
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