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This project is concerned with ion transport in Leydig

cells and in cells of neural tissue (supra optic nucleus) 

aiming at an understanding of the role played by specific

receptors and ionic currents in the physiological processes

carried out by these cells. Although both cells are involved

in secretor processes, testosterone in one case and ADH 

in other, we intend to use the patch clamp technique in

order to get information about the major ions participating

in their physiology, coupled to current molecular biology

techniques to identify specific receptors and calcium ion

fluorescence to evaluate changes in the intracellular 

concentration of this ion. The expected results should 

contribute to the understanding of the secretor processes,

important for the determination of the male sexual 

characteristics in one case and for the maintenance of the

osmolality of the extracellular fluid in the other: both 

crucial phenomena for the maintenance of life. Under a

theoretical perspective, we intend to use mathematical

tools (Hiden Markov Chains) to analyze single channel ionic

currents through calcium activated potassium channels,

known to be expressed in Leydig cells. The expected results

should contribute to the understanding of the physical

mechanisms controlling the transitions between the closed

and opened conformation of the protein forming the channel.
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Calcium signals in Leydig cells. A Fluorescence signals 
in a Leydig cell in control condition (1) and after treatment
with 1 Ìg/ml of LH (2, 3, 4 and 5). B Time course of the 
fluorescence change for several cells (each trace correspond
to a particular cell). Vertical bars and orange trace 
correspond to the specific times (1, 2, 3, 4, 5) where 
fluorescence was measured in the cell shown in A. Cells 
were loaded with the calcium sensitive dye fluo-3 
(Molecular Probes) and the experiment was made on 
a Leica SP5 confocal microscope. Images processed 
using ImageJ software (http://rsb.info.nih.gov/ij/)
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We are devoted in understanding the mechanisms by
which ion channels and receptors respond to mediators and are
controlled by and participate in the cell physiological processes.
We use two distinct cells in our experiments: 1) In magno 
cellular neurons of the supra-optic nucleus, electrophysiological
results indicate that Nitric Oxide have a direct effect by 
modulating their firing rate and therefore the secretion of
Vasopressin and/or Oxytocin and 2) In mice Leydig cells, we
have shown, with the patch clamp technique, that ATP receptors,

probably heteromers of
the P2X2/4/6, subtype are
present and involved in
mediating calcium entry
when stimulated. Volume
Regulated Anion Channels
(VRAC) is also present and
may represent a pathway
for ATP efflux, suggesting
their participation in an
autocrine control of
testosterone secretion.
Despite the well known
fact that calcium ions are
important in the response
of the cells to Lutheinizing
Hormone (LH), the 
intracellular pathways
involved are still 
controversial. In this 
project we also investigate
the presence and 
participation of T-type

calcium channels in this response and correlate them with 
the overall intracellular calcium transients measured with 
fluorescent dyes and confocal microscopy. The ion current 
carried by the T-type calcium channels are stimulated by cAMP
and lead to the activation of intracellular ryanodine and IP3
receptors with the consequent release of calcium ions from
these intracellular stores. Since LH also leads to membrane
depolarization (measured with fluorescent dye) and opening 
of the calcium channels, we are working with the hypothesis
that this calcium current may function as the trigger for the
intracellular events that follows.
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T-type calcium currents in Leydig cells.
Current recordings in response to a 
depolarizing voltage pulse from -80 to 
-20 mV under control condition (with
trace) and after treatment of the cell with
1 Ìg/ml of LH. Note the increase in the 
peak current induced by LH. Data was
obtained with the whole cell configuration
of the patch clamp technique




