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Influence of Caffeine on Dopamine D1 and D> Receptor mRNAs
Expression in Rat Brain
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Abstract

The caffeine intake causes a local or wide ranges of convulsion and it is associated with release of dopamine (DA)
receptors into the brain striatum. However, the effect of caffeine addiction on expression of DA receptors gene in the
rat caudate-putamen (CPu), nucleus accumbens (NAc), and olfactory tubercle (OTu) has not been elucidated. In this
study, we examined the influence of caffeine addicion on DA Dy and D; receptor mRNAs after the ireatiment of
caffeine for four weeks. Using the specific antisense ribo-probes for DA Dy and D- receptor cDNAs, i siti
hybridization was performed on the CPu, NAc, and OTu of the adult male Sprague Dawely rats. In calfeine-treated
group, DA D+ and Ds receptor mRNAs were highly increased in CPu, NAc, and OTu. The expression density of DA
Dy receptor mRNAs were 2524140 (CPu), 278+1.69 {NAc), and 3914128 (OTu) in control group and 7.76+2.09
(CPu), 421185 (NAc), and 8211172 (OTu) in caffeine-treated group. The expression density of DA D: receptor
mRNA was 2321152 (CPu), 263=211 (NAc), and 3.61 2143 (OTu) in conirol group, and 6.41+1.82 (CPu), 6.89+
1.32 (NAc), and 6.821+1.18 (OTu) in caffeine-lreated group. DA Dy receptor mRNA was higher expressed than DA D,
receptor mRNA 1 CPu and NAc. These results suggest that caffeine reacts as a upregulator of the expression of DA
Dy and Dz receptor mRNA among the neurctransmitters,
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Table 1. Quantitative analysis of the DA D) receptor
mRNAs, 5 seclions from each animal of each
group (control and caffeine) were hybridized
with each probe. The sections were made
through 1.00 mm from the bregma, and 10.00 mn
from the interaural line

Dopamine T receptor
CPu NAc OTu

Control group 2521140 2781169 391128
Caffeine {reated group 7761209 8421185 8211172

*Silver grains for DA Dy receptor mRNAs were counled in the
whole area of the CPu, NAc, and OTu using the densitometric
scanning program (Photoshop 4.0) and were expressed in the
mean T SEM (n=5).

CPu, caudate putamen, NAc; nuclens accumbens, OTuy; olfactory
tubercle,

Table 2. Quantitative analysis of the DA D receplor
mENAs, 5 sections from each animal of each
group [(control and caffeine) were hybridized
with each probe. The sections were made
through 1.00 m from the bregma, and 10.00 nn
from the interaural line

Depamine [ receptor
CPu NAe OTu

Control "23211.52 2631211 3.61+1.43
Caffeine treated group 6411223 6894132 6821118

*Silver grains for DA Dy receptor mENAs were counted in the
whole area of the CPu, NAc, and OTu using the densitometric
scanning program (Fhotoshop 4.0} and were expressed in the
mean + SEM (n=5).

CPu; caudate putamer, NAc; nucleus accumbens, OTu; offactory
tubercle.
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Fig. 1. Film autoradiographs on the expression of DA Di receptor mRNA in control (A) and caffeine (B} treated

rats.

Sections were made through 1.00 pn from the interaural line. Bars represent 2 mm.
CPu; caudate putamen, NAc; nucleus accumbens, OTy; olfactory tubercle.
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Fig. 2. Film autoradiographs on the expression of DA D; receptor mRNA in control (A} and caffeine (B) treated

rats.

Sections were made through 1.00 pn from the interaural iine. Bars 1epresent 2 mn.
CPu caudate putamen, NAc; nucleus accumbens, OFu; olfactory tubercle.
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Fig. 3. Quanfitative analysis of DA Di receptor mRNA
in the CPu, NAc, OTu of the control group and
caffeine treated rals (n=5).
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m the caffeine treated rats (*p<0.001),
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Fig. 4. Quantitative analysis of DA D: receptor mRNA
in the CPu, NAc, OTu of the control group and
caffeine treated rats (n=5).

DA D receptor mRNAs were significantly increased
in the caffeine treated rats (*p<0.001).
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