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A Commentary on

Commonly Used Anesthesia/Euthanasia Methods for Brain Collection Di�erentially Impact
MAPK Activity in Male and Female C57BL/6 Mice
by Ko, M. J., Mulia, G. E., and van Rijn, R. M. (2019). Front. Cell. Neurosci. 13:96. doi: 10.3389/fncel.
2019.00096

A recent study in Frontiers in Cellular Neuroscience (Ko et al., 2019) investigated an important
area of research of how di�erent methods of anesthesia and euthanasia a�ect mitogen-activated
protein kinase (MAPK) activity in various brain areas. The authors demonstrate signi�cant
changes in p44/42-MAPK (i.e., ERK1/2) phosphorylation after fourdi�erent treatments: 45-min
ketamine/xylazine anesthesia, 5-min CO2 euthanasia, 5-min iso�urane anesthesia, or decapitation.
While the authors acknowledge the importance of MAPKs as targets of investigation, they fail
to account for the temporal complexity of these signaling events and many previously published
�ndings. Here we describe several lines of research that areimportant to consider for studying
p44/42-MAPK signaling and address some of the limitations of the study.

We have investigated the regulation of p44/42-MAPKThr202=Tyr204 phosphorylation with
several anesthetics and brain areas (Kohtala et al., 2016, 2018). For example, we have shown
MAPK phosphorylation to decrease in the adult male mouse hippocampusafter a 30 min
treatment with iso�urane (4% induction, 2% maintenance), sevo�urane (6% induction, 4.5%
maintenance), urethane (2 g/kg, IP), and ketamine (100 mg/kg, IP) (Kohtala et al., 2016). Moreover,
medetomidine, ana2-agonist, decreases MAPK phosphorylation in the adult mouse prefrontal
cortex (PFC) during ongoing slow electroencephalogram (EEG) activity (Kohtala et al., 2018).
The decrease in phosphorylation appears rapidly, since an anesthetic dose of ketamine (200
mg/kg, IP) reduced MAPK phosphorylation in the PFC within 3 min (Kohtala S, unpublished
�ndings). Others have reported similar decreases with pentobarbital, ethanol, chloral hydrate and
iso�urane (Salort et al., 2019).

All anesthetics we have investigated have similar e�ects on the phosphorylation of
p44/42-MAPKThr202=Tyr204, even though their pharmacological mechanisms vary. For
example, the volatile anesthetics iso�urane and sevo�uraneincrease the activity of inhibitory
gamma-aminobutyric acid A (GABAA) receptors and increase glycine-induced Cl� currents unlike
ketamine (Krasowski and Harrison, 1999). Ketamine has more potent e�ects on the inhibition of
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