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Abstract : Because adenosine trisphosphate (ATP) plays a pivotal role in causing inflammatory
processes and pain, effects of ATP on dorsal root ganglion (DRG) has been extensively studied by
electrophysiological methods. However, in the previous studies, satellite cells surrounding
ganglion cells have no been studied. The present study aimed to reveal the effects of ATP on
ganglion and satellite cells, to this end we observed intracellular Ca®*" ion concentration ([Ca*']:)
change in DRG which kept structural integrities. DRG were taken out from immature (E20D) and
mature (8 W) rats. The [Ca®']; changes during ATP stimulation were analysed by a confocal
microscope. In immature and mature DRG, both ganglion and satellite cells responded to ATP. The
ATP-induced [Ca®']; increase of ganglion cells was rapid, and the decline was slow, while the
satellite cell responses were spike-like. Only 1-3% of ganglion cells showed ATP-induced [Ca*'];
changes, and about 40% of satellite cells responded. Based on the dependence of the response on
presence of extracellular Ca*" and the agonist stimulations, ganglion and satellite cells possessed P
2X and/or P2Y. There were no significant differences on ganglion cell responses between
immature and mature DRG. In immature satellite cells, the response was single-shot, while mature
satellite cells showed oscillatory fluctuation. Present results indicate that population of ganglion
cells responding to ATP was low. Previous studies might confuse responses of satellite cells and
those of ganglion cells. Oscillatory fluctuations appeared in mature satellite cells indicated a
change of intracellular signalling mechanism during postnatal development.
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P 2 X receptors are concerned in influx of Ca’from extracellular space, and P2 Y receptors are
coupled with G-proteins which causes Ca’'mobilization from intercellular Ca®’"store.
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Fig. 2 a. Pseudocolor image of DRG of immature
rat. Ganglion (A) and satellite cells (B)
are shown. Note, size of ganglion cells is
almost same.
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Fig. 3a. Pseudocolor image of DRG of mature
rat. Ganglion cells (A, B) and satellite
cells (C) are shown. Note, sizes of
ganglion cells are different.
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Fig. 2b. Time course of [Ca*'], changes during
ATP (100 £ M) stimulation. ATP induced
spike-like increase of [Ca’]; in satellite
cells ( marked B, solid-line) and then
[Ca”]i increases in ganglion cells
(marked A, dotted-line) are observed.
Increases of [Ca’']; in ganglion cells are
rapid (%), and the declines are gradual
(*).
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Fig. 3b. Time course of [Ca’"]; changes during
ATP (100 ¢ M) stimulation. ATP induced
oscillatory fluctuation of [Ca®]i in
satellite cells (marked C, solid-line).
Ganglion cell response to ATP (marked
A and B, dotted-lines) are consisted with
first rapid increase (%) and following
gradual decline (*).
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Fig. 4. Time course of [Ca® ] changes during ATP (100 u M) stimulation with or without extracellular
Ca* ([Ca*].,) in immature rat. Ganglion cell (marked B, dotted-line) respond to ATP without
extracellular Ca**. Many ganglion cells show no response to ATP (marked A, dense dotted-line).
Some satellite cells respond to ATP without extracellular Ca’ (marked C, solid-line). Membrane
depolarization by high K<, as positive control of response of excitatory cells, induces [Ca®'];

increase in ganglion cells.
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Fig. 7. Time course of [Ca’']i changes during ATP (100 4« M) stimulation with or without extracellular
Ca”’ in mature rat. Ganglion cell (marked A, dotted-line) and a satellite cell (marked B, solid-line)
show no response to ATP without extracellular Ca’", but another satellite cell responds (marked
C, thin-dotted-line).
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Fig. 5. Time course of [Ca*]; changes during «,8-Methylene ATP (100uM) and ATP (100 M)
stimulation in immature rat. A satellite cell (marked C, solid-line) and ganglion cell (marked A,
dense dotted-line)respond to a,5-Me ATP. Most of ganglion cells show no responds to ATP

(marked B, dotted-line).
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Fig. 6. Time course of [Ca’"]: changes during UTP (1004 M), a,5-Me ATP (100« M) and ATP (100 « M)
stimulation in immature rat. A satellite cell respond to a,5-Me ATP (100 z M), but the cell shows
no response to ATP (marked B, solid-line), suggesting desensitization. In this case, ganglion cells
show no response to P2 X and P 2 Y receptor stimulation (marked A, dotted-line).
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Fig. 10. Time course of [Ca*"]; changes during UTP (100 « M) and ATP (100 # M) stimulation in mature rat.
Note the oscillatory fluctuation in [Ca*']; changes is induced by UTP and ATP in satellite cell
(marked B, solid-line). In this case, ganglion cell shows no response to P2 purinoceptors

stimulations (marked A, dotted-line).
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Fig. 8. Time course of [Ca*]; changes during UTP (100 u M) and ATP (100 # M) stimulation in immature
rat. A ganglion cell (marked A, dotted-line) and a satellite cell (marked B, solid-line) respond to
UTP. The satellite cell lacks the response to following ATP, suggesting desensitization.
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Fig. 9. Time course of [Ca’ ] changes during «,5-Me ATP (100 #M) and ATP (100 4 M) stimulation in
mature rat. Satellite cell respond to a,8-Me ATP (marked B, solid-line), but not a ganglion cell
(marked A, dotted-line). The satellite cell shows no response to ATP.
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