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Effect of 5-HT, receptor agonist on pyramidal neurons in the medial frontal cortex in a rat
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Abstract: Objective To investigate the activity of pyramidal neurons in the medial prefrontal cortex (mPFC) of normal and
6-OHDA-lesioned rats and the responses of the neurons to 5-hydroxytryptamine-7 (5-HT5) receptor stimulation. Methods The
changes in spontaneous firing of the pyramidal neurons in the mPFC in response to 5-HT; receptor stimulation were observed
by extracellular recording in normal and 6-OHDA-lesioned rats. Results Both systemic and local administration of 5-HT;,
receptor agonist AS 19 resulted in 3 response patterns (excitation, inhibition and no change) of the pyramidal neurons in the
mPFC of normal and 6-OHDA-lesioned rats. In normal rats, the predominant response of the pyramidal neurons to AS 19
stimulation was excitatory, and the inhibitory effect of systemically administered AS 19 was reversed by GABA, receptor
antagonist picrotoxinin. In the lesioned rats, systemic administration of AS 19 also increased the mean firing rate of the
pyramidal neurons, but the cumulative dose for producing excitation was higher than that in normal rats. Systemic
administration of AS 19 produced an inhibitory effect in the lesioned rats, which was partially reversed by picrotoxinin. Local
administration of AS 19 at the same dose did not change the firing rate of the neurons in the lesioned rats. Conclusion The
activity of mPFC pyramidal neurons is directly or indirectly regulated by 5-HT; receptor, and degeneration of the nigrostriatal
pathway leads to decreased response of these neurons to AS 19.
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Fig.1 Localization of the neurons recorded in the mPFC of rats and spontaneous firing activity of
mPFC pyramidal neurons. A: Extracellular recordings of representative mPFC pyramidal neurons
showing the spontaneous firing activity; B: Action potential waveform; C: ISIHs showing the firing
patterns of the neurons; D: Photomicrograph of Cresyl Violet staining showing the recording site
(arrow) in the mPFC marked with iontophoretically injected Pontamine Sky Blue.

C 120 1

100 F===p==r=====ssmsazan .=

80 9

60 o

20 4

Sy P g

e o e

CMTN

Percentage of TH-ir neuron loss
*

SNc VTA

El2 SNcHIVTAK THRRARNFRE

Fig.2 TH immunohistochemical staining of the SNc and VTA. A, B: Photomicrographs of a representative section showing
the SNc and VTA dopaminergic neurons on the injected side (right) compared to non-injected side (left) in the
6-OHDA-lesioned rat. Scale bar=400 um; C: Histogram showing the percentage of TH-ir neurons loss in the SNc and VTA
on the injected side of the lesioned rats (n=12). MTN: Medial terminal nucleus. *P<0.001 »s non-injected side.
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Fig.3 Firing rate of pyramidal neurons recorded in the mPFC. A: Frequency distribution of
firing rates of the neurons in normal (n=69) and 6-OHDA-lesioned (n=69) rats; B:
Comparison of the mean firing rate of the neurons. *P<0.001 »s normal rats.
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Fig.4 Sytemic administration of AS 19 regulates firing rate of mPFC pyramidal neurons. A, B: Normal rats; C, D: Lesioned rats.
Arrows indicate the time of administration of AS 19 or SB 269970; E: Dose-response curves showing the effects of the cumulative
doses of systemically administered AS 19 on the firing rate of the neurons in normal (17=28) and lesioned (1=26) rats. *P<0.05, **P<

0.01 vs baseline firing rate.
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Fig.5 Effect of picrotoxinin on AS 19-induced inhibition of mPFC pyramidal neurons. A: Normal rat;

B: Lesioned rat.
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Fig.6 Local administration of AS 19 regulates the firing rate of mPFC pyramidal neurons. A-C: Normal rats; D, E:
Lesioned rats. Arrows indicate the time of administration of AS 19 or SB 269970. *P<0.01 vs baseline firing rate.
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