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RationaleRationale: Tonic-clonic seizures significantly elevate the risk for Sudden Unexpected Death in
Epilepsy (SUDEP). Our previous observations indicated that rats experiencing tonic-clonic seizures exhibited
cardiorespiratory responses to hypercapnia, in contrast to those with absence suggest, dysfunction within the
central chemoreception network. This study aims to assess autonomic balance with respect to central
chemoreception by appalling heart rate variability (HRV) in two different animal models; a focal temporal lobe
epilepsy (TLE) model and a genetic absence epilepsy model.

Methods: For the TLE, Wistar rats were injected with kainic acid (KA) intraperitoneally to induce a status
epilepticus leading to spontaneous severe tonic-clonic seizures for 5 months post-injection. For the genetic
absence model, we use Genetic Absence Epilepsy Rat from Strasbourg (GAERS), and we also had a group of
healthy Wistar control rats. Baseline HRV was analyzed using raw photoplethysmography to identify interictal
heartbeats and derive time domain and frequency domain metrics. Following baseline, rats were exposed to a
1-hour, 10% CO , challenge followed by 1-hour room air to evaluate their autonomic response to hypercapnia.

Results: Both KA and GAERS rats exhibited increased baseline low-frequency HRV power compared to healthy
controls (p- 0.001 for KA, p-05 for GAERS). This indicates that epileptic rats have an overall increase in baseline
sympathetic tone that was pronounced more in the KA rats. Upon exposure to hypercapnia, healthy rats
displayed significant increases in HRV (RMSSD: p 0.01), low-frequency HCI power (p 0.001), and high-frequency
HRV power (p . 0.01), measured autonomic outflow (both sympathetic and parasympathetic) under
hypercapnic conditions. These autonomic responses to hypercapnia were ablated in both KA and GAERS rats.



ConclusionsConclusions: In conclusion, these findings suggest a disruption in autonomic balance in epileptic
rats. Under baseline conditions, epileptic rats present persist sympathetic dominance with a more
pronounced dysregulation in KA rats. The au grandonomic response to hypercapnia is significant impaired in
both models of epilepsy. These results complement previously described dysfunctions within the central
chemoreception network and underscore the impact of tonic-clonic seizures on cardiorespiratory function,
elucidating their association with an increased risk of SUDEP.
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