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Volatile anesthetics as a neuroprotective agent
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Pharmacologic protection of brain from ischemic insult has 

been intensively investigated since the early 1960s [1] and a 

considerable amount of work has been performed to show the 

effectiveness of various drugs. Among these studies, anesthetic 

agents, including intravenous and volatile drugs, were shown to 

be promising agents.

In an article published in this issue of the Korean Journal of 

Anesthesiology, Park et al. [2] present the neuroprotective effect 

of sevoflurane on forebrain ischemic injury in a rat model. They 

show the protective effect of sevoflurane in near-complete brain 

ischemia and the influence of time on the ischemia in the rat 

brain.

In previous studies, the effects of anesthetic agents on 

ischemic insults were shown to vary depending on the ischemic 

intensity. Among these studies, Miura et al. [3] demonstrated 

that isoflurane, ketamine or nitrous oxide and fentanyl had 

neuroprotective effects against incomplete brain ischemic, but 

in near-complete global ischemic, only isoflurane was effective. 

In addition, Park et al. confirmed that in near-complete 

ischemia, sevoflurane also displayed neuroprotective properties 

in rats. Volatile anesthetics were shown to be neuroprotective in 

an acute ischemic rat model.

Park et al. performed TUNEL staining, which measures 

apoptosis of neurons, on the 7th day after ischemic insult 

and did not observe any differences between the control and 

sevoflurane group. However, when using an incomplete brain 

ischemia model, Pape et al. [4] found that sevoflurane had 

long-term effects on neuronal cell damage and expression of 

apoptotic factors. Engelhard et al. [5] also investigated the effect 

of propofol on neuronal ischemia after incomplete cerebral 

ischemia. They found reduced neuronal cell damage and 

favorable modulation of apoptosis-regulating proteins over 

long-term period. But Bayona et al. [6] showed that propofol 

infusion was protective until 3 days after ischemic insult; 

however, after 3 weeks there were no differences compared to 

the control group. Kawaguchi et al. [7] concluded that isoflurane 

delays but does not prevent cerebral infarction in rats subjected 

to focal ischemia. In this regard, it seems that the long-term 

neuroprotective action of anesthetic agents is only effective 

when the ischemic insult is mild and the neuroprotective effect 

is not sustained for near-complete ischemic. But these short-

term effects in near-complete ischemia can still save time to 

allow for the use of other agents directed against apoptosis.

Park et al. also demonstrate the effect of ischemic duration 

on the severity of ischemia. It is reasonable to conclude that 

shorter duration produces less damage than longer duration.

These combined finding indicate that volatile anesthetics 

are promising agents to prevent neuronal injury during the 

early ischemic period and provide additional time for the 

administration of other neuroprotective agents.
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