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Abstract:
Central chemoreception is the process whereby the 
brainstem senses blood gas levels and adjusts homeostat-
ic functions such as breathing and cardiovascular tone 
accordingly. Rodent evidence suggests that the retrotrap-
ezoid nucleus (RTN) is a master regulator of central che-
moreception through direct sensation of acidosis induced 
by CO2 levels1, 2. The oscillatory dynamics caused by 
pH changes as sensed by the RTN and its relationship to 
the fluctuations in cation flux is not clearly understood 
due to the current limitations of electrophysiology tools 
and this article presents our investigations to address this 
need. A cation selective sensor fabricated from polypyr-
role doped with dodecyl benzenesulfonate is placed over 
RTN of an ex-vivo en bloc brain and cation concentra-
tion changes above the RTN is measured due to changes 
in externally imposed basal pH. The novelty of this tech-
nique lies in its feasibility to detect cation fluxes from the 
cells in the RTN region without having to access either 
sides of the cell membrane. Owing to the placement of 
the sensor in close proximity to the tissue, we refer to this 
technique as near-field electrophysiology3. It is observed 
that decreasing pH in the physiological range (7.4–7.2) 
results in a significant increase in cation concentration in 
the vicinity of RTN with a median value of ~5 μM. The 
utilization of such quantifiable measurement techniques 
to detect sub-threshold brain activity may help provide a 
platform for future neural network architectures. Find-
ings from this paper present a quantifiable, sensitive, and 
robust electrophysiology technique with minimal damage 
to the underlying tissue.
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