Effect of different anesthesia methods on NO detection in rat brain tissue 
by the spin trap method
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Historically, nitric oxide (NO) in the body was discovered as a vasodilation factor associated with the endothelial mechanism of vascular relaxation [1, 2]. Nitric oxide is known as one of the most important signaling molecules regulating physiological functions of the body and cell metabolism [3, 4]. Studies of the role of NO in signal transmission in the nervous system began shortly after its discovery [5]. Since then, it has been demonstrated that NO is involved in various functions of the nervous and cardiovascular systems, and acts as a neurotransmitter and factor that ensures relaxation of smooth muscles [4, 6, 7].
The endothelial pathway of NO production is associated with endothelial NO synthase and is involved in the system of regulation of the tone of blood vessels by their muscle cells [4, 5]. At the same time, inducible NO synthase is also present in the smooth muscle cells of blood vessels, the activity of which is associated with expression in endothelial cells, as well as in macrophages, during pathological processes, including inflammation [8]. Relaxation of muscle tone during anesthesia with narcotic analgesics occurs through inhibition of centers in the nucleus of the brainstem and motor pathways of the spinal cord descending to the muscles. In this case, the use of narcotic drugs for pain relief and general anesthesia in surgical operations can be both general and selective, inhibiting nociceptive transmission, as well as local with inhibition of conduction at the level of peripheral nerves or the spinal cord [8, 9, 10]. In this case, muscle relaxants do not exert general central inhibition, but selective inhibition in signal transmission in the motor end plate, thereby achieving the shutdown of neuromuscular transmission. The particular importance of the use of muscle relaxants as a separate component of pharmacological anesthesia is associated with the possibility of significantly reducing the overall depth of anesthesia, and, thus, with the possibility of seriously reducing the likelihood of complications caused by the state of deep anesthesia.
The issue of quantitative determination of NO in living systems is relevant. Recently, one of the most effective methods for determining NO in biological tissues is the electron paramagnetic resonance (EPR) method [3, 10]. The spin capture method is based on the reaction of a radical (in this case, NO) with a spin trap. The complex (ДЭТК)2-Fe2+-NO is characterized by an easily recognizable EPR spectrum with a g-factor value of g=2.035 – 2.040 and a triplet hyperfine structure.
We used EPR spectroscopy to study the effect of some types of pharmacological anesthesia, mandatory for use in animal model studies, on the level of nitrogen monoxide production in body tissues. It was shown that the use of so-called muscle relaxants leads to a significant suppression of NO production when analyzing the NO content using a spin trap based on sodium diethyldithiocarbamate. At the same time, the isolated use of the general anesthesia drugs studied in the work did not lead to a noticeable difference in the amplitude of the EPR signals associated with NO in the complex (DETC)2-Fe2+-NO. The demonstrated direct relationship between the level of NO production and the use of drugs that have a selective muscle relaxant effect during anesthesia may be important and should be taken into account in preclinical studies when developing models of pathologies and various disorders of normal life in studies using animals.
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