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ABSTRACT

General anaesthesia is essential for a number of operations
and procedures. The precise mechanics behind anaesthetics are still not
well understood, despite their ubiquitous use. Inevitably, anaesthetics
have an impact on the brain, mostly via altering target receptors.
However, because of the enormous interconnectivity of neural activity,
long-range impacts can still happen even if the action is localised

to a single neuron.

Using mathematical models that allow for the study of neural
connection dynamics, the strength of this connectivity may be
understood. These models also enable the development of theories
regarding potential modes of action for various anaesthetic kinds.
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INTRODUCTION

nvasive and surgical treatments require general anaesthesia.

However, general anaesthesia is still a little hazy in concept. General
anaesthesia is sometimes compared to sleep, with the idea that it is
the same as "sleeping anaesthesia." Another myth holds that being
under a general anaesthetic is akin to being unconscious. However, as
unconsciousness is not a phenomenon brought on exclusively by
general anaesthesia, general anaesthesia does not result in a loss of
consciousness. Consciousness is a nebulous and challenging term to
define. Wakefulness, alertness, and consciousness are typically linked
to a conscious state. A reversible loss of awareness, sensory function,
and autonomic responses are all symptoms of general anaesthesia. It
has elements that are hypnotic, ant nociceptive, connected to
immobility, and inhibit reflexes [1]. The major factor defining a
general anaesthetic state and one that is intimately related to
awareness among these elements is hypnosis. In order to maintain a
suitable level of general anaesthesia, monitors that measure the depth
of hypnosis are frequently utilised in clinical practise. Bispectral index
monitors, for instance, can titrate the ideal anaesthetic depth to
enhance results during the perioperative period. Although hypnotic
monitors are frequently used in clinical settings, it is still unclear how
hypnosis works as an anaesthetic [2]. In general, there are two ways to
administer general anaesthetics: intravenously and by inhalation.
Intravenous anaesthetics provide hypnotic effects with less muscular
inhibition than inhaled anaesthetics. Additionally, the effects that
each type of anaesthetic has on receptors vary [3]. For instance, the
majority of intravenous anaesthetics, including barbiturates,
etomidate, and propofol, mostly affect GABA type A receptors and
infrequently glycine receptors or potassium channels.

In comparison to inhaled anaesthetics, the majority of intravenous
anaesthetics also cause reduced muscular inhibition [4].

In general, there are two ways to administer general anaesthetics:
intravenously and by inhalation. Intravenous anaesthetics provide
hypnotic effects with less muscular inhibition than inhaled
anaesthetics. Additionally, the effects that each type of anaesthetic
has on receptors vary. For instance, the majority of intravenous
anaesthetics, including barbiturates, etomidate, and propofol, mostly
affect GABA type A receptors and infrequently glycine receptors or
potassium channels. In comparison to inhaled anaesthetics, the
majority of intravenous anaesthetics also cause reduced muscular
inhibition.

Ketamine, an intravenous anaesthetic that primarily operates on
NMDA receptors along with other types of receptors, is an exception
to this rule. This variation in the main receptor could be the cause of
ketamine's distinct anaesthetic effects [5]. The brain is affected
globally by general anaesthesia. Therefore, each brain area may
contribute to general consciousness. The disintegration of
consciousness brought on by anaesthesia may be caused by functional
changes in particular neuronal substrates [6].

CEREBRAL CORTEX

A precise description of consciousness is still elusive. Arousal and
awareness are thought to be the only two elements required to
explain consciousness [7]. The nature of consciousness is related to
awareness, which is a property of frontoparietal brain areas. In terms
of cognitive and executive control, the frontal cortex is essential.
Lesion data can be used to interpret the frontal lobe's function.
Cognitive performance is compromised by severe frontal cortex injury
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that affects the majority of the left and right hemispheres. It's
interesting to note that sensations and consciousness are still there
despite such impairment [8]. Other lesion findings point to the
preservation of consciousness despite significant  cognitive
impairment even in the presence of bilateral frontal lobe damage [9].
These results imply that the frontal lobe modulates awareness rather
than actively contributing to it.

THALAMUS

The forebrain, which lies above the midbrain, is where the thalamus
is found. The thalamus absorbs sensory data from the periphery and
transmits those signals to the cortex via connections to the cerebral
cortex, midbrain, and brain stem [9]. Due to the thalamus' extensive
connections throughout the brain, it has been suggested that it plays
a role in maintaining awareness as well as other behavioural
processes.

BRAINSTEM AND BASAL FOREBRAIN

Arousal at the level of attentiveness is a critical component of
awareness. The brain arousal system is connected to the brainstem
and forebrain. The thalamocortical and cortical neurons' activity is
thought to be regulated by the brainstem's cholinergic system. The
cholinergic route projects from the pedunculopontine/laterodorsal
tegmental nuclei to thalamic neurons. Cholinergic fibres are sent
from the nucleus basalis to the cortex and thalamus [10]. Closer to
the threshold, this cholinergic system activates the thalamic and
cortical neurons, increasing the likelihood that these neurons will
activate. Collectively, these findings imply that the brainstem
influences consciousness via controlling activity in the thalamus and
cortex upstream.
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