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Is It Feasible of Prophylactic α5 GABAA Recep-

tor Blockade for Preventing POCD? 

Xiaofeng Shen *, Yusheng Liu *, Shiqin Xu *, Rong Shen †, Xirong Guo †, Fuzhou Wang *‡Δ

GAMMA-AMINOBUTYRIC ACID (GABA) is the chief inhibitory 
neurotransmitter in the mammalian central nervous system 
(CNS). It plays a role in regulating neuronal excitability through-
out the nervous system. Also GABA activation is considered as 
the basis of general anesthesia including intravenous and inhala-
tional anesthetics. Meanwhile, cumulating evidence indicated 
that GABA is the underlying mechanism of post-operative cogni-
tive dysfunction (POCD). Based on these findings, researchers 
are beginning to focus on GABA as the target to treat POCD, but 
they ignored the role of GABA in the performance of general an-
esthesia, especially when the blockade of GABA was given prior 
to surgery. It is undoubtedly risking our patients in intra-
operative awareness. Our exploratory data also verified our hy-
pothesis in which the GABA inhibition would reduce the efficacy 
of inhalational anesthetics. 
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UREK et al. (1) reported that α5 

GABAA receptor involves in the 

development of postanesthetic 

memory deficits and they used inverse 

agonist of α5 GABAA receptor to mice 

before or after isoflurane anesthesia, 

and found the deficit in short-term 

memory was fully reversed by the in-

verse agonist and also the mice lacking 

of Gabra5 gene displayed no short-

term memory deficits 24 hours after 

isoflurane, so the authors suggested α5 

GABAA receptor can be targeted to 

restore isoflurane-induced memory 

dysfunction. The interesting finding of 

this study gives us the hope to avoid, at 

least reduce the risk of cognition im-

pairment from inhalational anesthetics, 

but we still concerned whether or not it 

is feasible and reliable if α5 GABAA 

receptor was focused on as the thera-

peutic target prophylactically showed 

by the same group in their previous 

study (2). 

General anesthesia and increasing 

age are two major risk factors of post-

operative cognition dysfunction (POCD) 

(3), even the authors did not investigate 

the influence of age on this topic, but 

we still raised some other issues as fol-

lows: 1) they merely gave one mini-

mum alveolar concentration (MAC) of 

isoflurane  or sevoflurane and lasted for 

1 hour, this regimen omitted the role of 

time and dosage of anesthetics on cog-

nition; 2) although the genetically mod-

ified animals were used, we do not 

know the exact changing characteristic 

yet of the expression of α5 GABAA 

receptor in the central nerve system; 3) 

given the essential role of GABAA re-

ceptors in general anesthesia (4), we 

proposed that the interventions target-

ing on GABAA receptors would finally 

affect anesthetic efficacy or/and effec-

tiveness. Even the authors did not find 

change in MAC after delivering of 

L655,708, but we detected and found 

the onset and awake time of anesthesia 

of isoflurane and sevoflurane were 

changed by this drug in rats at different 

MACs (Figure 1). Therefore, if we 

used these kinds of drugs before anes-

thesia, is it good for us and our patients 

when the onset and awake time of an-
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esthesia shifted? This issue should be 

explored in further and an ascertained 

answer should be given because such 

drug may increase the risk of intraoper-

ative awareness through attenuating 

general anesthesia-associated GABA 

inhibition.■ 
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Figure 1. Changes in anesthesia time of onset and awake. After approval by 
the institutional ethical committee of Animal Care and Use, 10-week old Spra-
gue-Dawley rats were anesthetized with isoflurane and sevoflurane, and the 
onset time and awake time from anesthesia were recorded after giving L655,708 
i.p., an inverse agonist of α5 GABAA receptor, 30 min before anesthe-
sia.L655,708 considerably prolonged the onset time of both anesthetics at both 
1MAC and 1.7 MAC (A), and also L655,708 shortened the awaking time from 
anesthesia markedly (B). Data are presented as mean ± standard error of mean 
(SEM). n = 6 per group.■ 
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