Common isoflurane anesthesia causes multiple changes of brain metabolism in mice
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Introduction: General anesthesia using isoflurane is a most common procedure in medicine and research. A series of possible mechanisms of
isoflurane action has been described, but it is largely unknown how brain metabolism and signaling is changed in the intact organism by exposure to
isoflurane. Such knowledge may be important to reduce adverse effects and to correctly interpret results from animal experiments conducted under such
anesthesia.

Fig.1 We performed localized proton MR spectroscopy in mice with and without exposure to
Alanine . . .
g0l 385E002 ';\‘na"ﬂ isoflurane. To further understand metabolic changes observed, exposure to isoflurane was
T \,\‘\ combined with known modulators of the adrenergic system.
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% Methods: In vivo localized proton MRS (STEAM, TR/TE/TM=6000/10/10 ms) of the cerebrum
Hi“ (VOI: 4 x 3 x 4 mm®) was performed at 9.4T (Bruker Biospin GmbH, Germany) on healthy,
/ adult, female NMRI mice (n = 25). Metabolite quantification involved spectral evaluation by
LCModel and calibration with brain water concentration. Mice were initially anesthetized with
5% isoflurane, subsequently intubated and kept under anesthesia with 1.75% isoflurane in
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ptuare '"';:""' e '°°';:""' - ambient air. Spectra were obtained every 5 min. After acquiring 5 spectra under 1.75%,
Time / min Time / min isoflurane was switched to 0%. To avoid movement artifacts in periods without isoflurane,
& Glutamate Y GABA pancuronium (0.15 mg/kg) was administrated 15 min before switching off isoflurane supply.

T After 35 min of 0%, isoflurane was again supplied at 1.75%. A second group of mice (n = 11)
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3 - -i'\ -;g‘ B S\ received isoflurane constantly at 1.75% over 120 min. In a third group (n = 3), mice received
g1 L™ = 101 = NG o/ T . . e . .y
£ Ll Diiﬁig %0000 & =¥ \xé gﬁ’ T isoflurane constantly at 1.75% and in addition the alpha 2 receptor agonist medetomidine (0.5
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5 2 +\}+ mg/kg) was administered after 25 min followed by the alpha 2 receptor antagonist atipamezol
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