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Prof Cunningham (Cunningham, 2022) succinctly argues that erroneous extrapolation 
between rodent and human brain tissues may underlie the well-documented clinical 

treatment gap for epilepsy, where approximately one third of patients continue to 
experience seizures, even with optimal medications (Janmohamed et al., 2020). Prof 
Cunningham argues that reliance on animal models has not delivered drugs that 
differentiate from older therapies, and that network signals from animal brain slices, 
including pathological HFOs, do not provide insights into circuit mechanisms underlying 
these oscillations. Here, we provide brief counterarguments to these ideas. 
 
In terms of small molecule drug development, it is true that current approaches have not 
necessarily reduced the percentage of pharmacoresistant cases. However, we argue that 
newer generation anti-seizure medications (ASMs) are typically associated with fewer 
adverse effects. Furthermore, animal models are currently yielding promising novel 
treatments for pharmacoresistant seizures which include genetic therapies (Morris et al., 
2021; Morris & Schorge, 2022) – clinical trials for a leading gene therapy, developed in 

animal models, will begin in the near future (Kullmann et al., 2014; Snowball et al., 2019). 
Many of these preclinical therapies have been tested in multiple animal models, capturing  a 

variety of epileptogenic mechanisms, in order to maximise their applicability in the diverse 
range of clinical pharmacoresistant epilepsies. 

 
Regarding circuit mechanisms, there are examples in the literature where brain slices from 

chronically epileptic animals have been used to study the cellular correlates of 
(patho)physiological HFOs (Morris et al., 2016), unveiling new mechanistic insights. These 

oscillations have good face value as a model of human HFOs, though as Prof Cunningham 
states, they usually must be evoked pharmacologically (Raimondo et al., 2017) and do not 

occur spontaneously, as may be desirable for a model of epilepsy. 
 

We do however concede that animal models cannot capture the full complexity of the 
human brain. There are examples of biophysical phenomena (e.g. (Gidon et al., 2020)) and 

cell types (e.g. (Boldog et al., 2018)) which are unique to the human brain and were 
discovered using resected human tissues (NB – the later study excluded tissues from people 

with a history of epilepsy). These are likely responsible at least in part for the more complex 

integration of information in the human brain. Ultimately, the choice of tissue and model 
system must be weighed up for each experiment, taking into account model validity, 

scientific, ethical, logistical and biosafety considerations. 
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