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Culturing of dorsal root ganglia neurons of rat

Vanilloid receptors of type 1 transient receptor potential (TRPV1) are ligand-controlled
cationic channels, which were found mainly in the nociceptive neurons of the
peripheral nervous system. Desensitization of TRPV1 channel is thought underlies
the paradoxical analgesic action of capsaicin. The aim of our studies was to establish
the ways involved in strengthening and weakening of the desensitization of TRPV1
receptors. The activities of TRPV1 channels, their sensitivity to selective activator
capsaicin (Caps), especially their interaction with TRPA1 channels were studied. As
well we studied the influence of intracellular calcium of the desensitization of TRPV1
channels. The methods of microfluorescent microscopy with calcium sensitive dye
fura- 2AM and molecular biological methods were used. Researches were conducted
on cultured DRG neurons. Application of Caps on soma of DRG neurons resulted in
an increase in intracellular calcium. Consistent repeated Caps applications resulted
in a significant reduction in the amplitude of calcium transients (desensitization of
TRPV1 channels), which accounted 20,7% of initial value. Further application of
selective TRPA1 channel agonist resulted in restoration of sensitivity to Caps
(resensitization TRPV1 channels). It is proved, that this effect was observed in
neurons which co-expressed both TRPV1 and TRPA1l. We have shown that the
desensitization of capsaicin channels are increased as a result of increasing
intracellular calcium both under the influence of successive capsaicin applications,
and under the influence of depolarizing concentration of KCl. Thus, we have
established that TRPA1 channel activity removed the TRPV1 receptor desensitization,
whereas increase of intracellular calcium concentration produced the TRPV1
desensitization.
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DESENSITIZATION OF TRPV1 RECEPTORS IS SENSITIVE TO TRPAL

CHANNEL ACTIVITY AND CALCIUM IN RAT DORSAL GANGLION NEURONS

E.A. Lukyanetz, Petrushenko O.A., Dragan A.V., Burlak O.P., Petrushenko M.O.
Department of Biophysics of lon Channels, Bogomoletz Institute of Physiology, Kyiv, Ukraine

All amplicons were included into agarose gel with dye (6xDNA Loading Dye, Fermentas). Matching the size of the product
was determined by the marker (Gene Ruler 100 bp Plus DNA Leader, Fermentas). All of the products after electrophoresis
were photographed under ultraviolet light (254 nm) with MicroDOC System with UV Transilluminator (DUOVIEW254 /312
(Cleaver Scientific Ltd, UK) under the same conditions.

Measurement of changes in Ca?* concentration with the microfluorescent method.

Fura-2AM as a calcium indicator dye was used to study the changes in [Ca?*] in sensory neurons of rat dorsal ganglia
(Lukyanetz, Stanika, Koval, and Kostyuk, 2003). Neurons were incubated for thirty minutes at 37 °C in Tyrode solution
with dye. Then cells were washed with Tyrode solution and remained there for 20 minutes for the completion of Fura-2AM
de-esterification. Loading with the dye and further de-esterification were conducted in the absence of light. Then
coverslips were transferred into the experimental chamber, which was fixed on the inverted microscope Olympus IX-71
(Japan). During the experiments, the chamber was constantly washed with fresh Tyrode solution. Excitation of the
fluorescent probe was fulfilled at a wavelength of 340 (F1) and 380 (F2) nm using a xenon lamp and the appropriate
optical filters. The filter operation and data recording were carried out using the system and software CellM (Olympus,
Germany). Registration of the probe emission was carried out in the range of 480-570 nm with a peak of 510 nm.
Evaluation of changes in the intracellular Ca2* concentration was fulfilled with the ratio (R) of the intensity of the
fluorescence probe at two wavelengths R= F1/F2. Before the measurements of fluorescence the background was
measured and accounted for the subsequent calculations.

All reagents for experiments were obtained from the Sigma-Aldrich, USA.

Statistics
Statistical analysis was performed using the software OriginPro 8 (OriginLab Corporation, USA). Data were presented as
mean + SEM. Statistical differences between groups were determined using two-way ANOVA.
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Fig. 1. Expression of TRPV1 and TRPA1 channels in DRG neurons. Agarose gel electrophoresis of PCR products
confirmed the expression of TRPV1 and TRPA1 mRNA in DRG neurons.
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Fig.4. Desensitization of TRPV1 channels. Ca2+ transients evoked by repeated Caps
applications are shown. The arrows and lines point moments of applications.
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Fig. b. Resensitization of TRPV1 channels caused by activation of TRPAL1 channels. The Ca2+ transients evoked by
repeated applications of Caps and AITC are shown. The arrows and lines point moments of applications.

Fig. 6. The amplitude of Ca2+ transients during desensitization and resensitization of the TRPV1 channels. The
average values of the Ca2+ transient amplitude induced by the application of Caps at the beginning of the experiment
(1), during desensitization (2) and after resensitization (3) of TRPV1 channels (after preliminary AITC application) are
presented; n = 10. ** P <0,05 compared to the amplitude of Ca2+ transient induced by Caps at the beginning of the
experiment.
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