
Abstract: Introduction: It is well-established that increased CO2 leads to extracellular acidification and reduced neuronal

excitability in mammalian and amphibian models. However, the response of avian neurons to CO2-induced acidity remains less

understood. This study investigates how chick forebrain neurons (C-FBNs) cultured on microelectrode array (MEA) chips

respond to CO2-induced acidification. Research Questions: 1) How quickly does the inhibitory effect on the cultures' mean

bursting rate (MBR) take place? 2) How does the MBR recover following CO2 removal? Methods: C-FBN cultures were grown on

MEA chips, and baseline burst activity was recorded. The CO2 partial pressure (PCO2) was gradually increased from 0.5% to

4.5% in 0.5% increments, with MBR calculated from 73 active channels across three MEA chips. Cell viability was assessed

using an LDH assay prior to CO2 removal. Results: 1) MBR inhibition was immediate with increasing PCO2 each step, reaching

100% inhibition at 2.5-3.5% PCO2. 2) MBR recovery started right after CO2 removal; within 10 to 15 minutes, MBR varied, with

some channels exhibiting lower, normal, or higher-than-baseline MBR. 3) The pH decreased from 7.14 ± 0.17 to 6.93 ± 0.08 as

PCO2 increased, indicating high sensitivity of C-FBN cultures to subtle acidity changes. 4) LDH absorbance was significantly

elevated before CO2 removal (p < 0.05). Conclusions: 1) Chick FBN cultures exhibited reproducibility and sensitivity to pH

changes induced by CO2, suggesting a broader, evolutionarily conserved neuronal response to acidification. 2) The LDH assay

should be performed after each PCO2 increment to define the safe acidity range. 3) The rapid and reversible response of C-FBN

cultures positions them as a promising, cost-effective platform for studying neuronal excitability, pharmacological testing, and

pH sensitivity.
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