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Progress in Neuropharmacology of Anesthetics and Analgesics for the
Improvement of Medical Treatment

General anesthetics are important drugs in perioperative medicine, which work on the nervous system to induce a com-
prehensive state for surgeries or invasive medical procedures. The use of modern general anesthetics is a revolutionary medical
affair; however, the precise mechanism of how general anesthetics induce their pharmacological effects, mainly including seda-
tion, unconsciousness, immobility and analgesia is still not fully understood. This myth constitutes one of the most intriguing
scientific questions [1, 2]. For medical purpose, our knowledge of anesthetic pharmacology definitely can improve the safety of
patients and help to develop novel and better general anesthetics. Most reviews in this thematic issue are about emerging phar-
macology of general anesthetics on various biological levels, including molecular targets, neural circuits and systemic behav-
iors.

In the review by Daniel Mulkey ef al. [3], the authors comprehensively discuss the contributions of astrocyte in general
anesthesia, which is a recently identified modulator in the central nervous system that is involved in the action of general anes-
thetics [4]. In the review by Platholi and Hemmings [5], the authors review the cellular and molecular mechanisms of transient
and persistent general anesthetic alterations of synaptic transmission and plasticity, which is critically important to higher-order
brain functions such as learning and memory in general anesthesia. For the review by Donghang Zhang et al. [6], c-fos staining
is commonly used to identify the activated neurons during sleep and/or wakefulness, as well as in various physiological condi-
tions in the central nervous system. Identifying c-fos expression is also a direct and convenient method to explore the effects of
general anesthetics on the activity of neural nuclei and circuits. The authors first summarize the actions of general anesthetics
on neural nuclei and circuits based on c-fos expression. This review may provide a useful resource for further studies on neural
nuclei and circuits in general anesthesia. As a following in-depth perspective, the review by Hailong Dong ef al. [7] discusses
the neural substrates for regulation of sleep and general anesthesia, which is one of the underlying mechanisms shared by sleep
and general anesthesia. Besides the above-mentioned articles in this thematic issue, another review by Lai-Wo Stan Leung and
Tao Luo [8] is also relevant, which fully discusses cholinergic modulation of general anesthesia and indicates that brain cholin-
ergic neurons can regulate the immune and inflammatory response after surgical operation and anesthetic exposure. In sum-
mary, these reviews discuss our recent understanding about the actions of general anesthetics in the central nervous system
from various levels such as ion channel, neurotransmitter receptors, cellular types, neural nuclei and circuits. Such knowledge
may help us to better understand how general anesthetics modulate our brain and improve the quality of anesthesia and its re-
covery.

Besides general anesthesia, this thematic issue also contains some novel perspectives in analgesic pharmacology, particu-
larly based on new ion channels. In the review by Lu Huang et al. [9], the authors fully discuss the advantages and limitations
of the translational perspectives of K2P (Two-pore domain potassium) channels in pain medicine and provide outstanding ques-
tions for future studies in the end. Besides this article in this thematic issue, another review in the previous issue by Daniel
Cook and Peter Goldstein [10] is also relevant, which summarizes some non-canonical molecular targets for novel analgesics,
such as ryanodine receptors (RyRs) and hyperpolarization-activated cyclic nucleotide-gated (HCN) channels. All these molecu-
lar targets are of great significance for the development of novel non-opioid analgesics.

In summary, this thematic issue contains review articles that comprehensively discuss the emerging pharmacology of anes-
thetics and analgesics.
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