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Abstract 

Introduction: The research paper reports the exploratory findings of the clinical trial in attenuating autism spectrum disorder 

during autoimmune disease intervention. 

Methods: Agomelatine is introduced in the trial, and it has been observed that the smoking behavior of the participant was 

attenuated dose-independent by the medication. Reviews on the comparative mechanisms of actions between nicotine and 

agomelatine are thus conducted. 

Result: The phenomenon may be contributed by agomelatine’s substitutive actions through glucose, glycogen, and possibly 

lipoproteins, and the incompleteness of substitution can be associated with the µ-opioid receptors. 

Discussions & Conclusions: The intersection between programmed cell death and epidermal growth factor is an interesting 

element to be further studied. 

Trial registration: The trial is registered on ClinicalTrials.gov with the identifier NCT05930912. 

Keywords: amino acids; COVID-19 post-vaccination; ligand-gated ion channels; protein kinase; smoking reduction. 

 
Introduction 

The paper reports an unexpected finding from the NCT05930912 trial on 

agomelatine’s smoking behavior reduction effects on a high-functioning 

autism case. Previous studies on agomelatine, an MT1/MT2 melatonergic 

receptor agonist and 5-HT2C receptor antagonist that involves indirect 

norepinephrine release, have established its positive effects on dopamine 

production in vivo, while its psychotropic effects upon mood and anxious 

states are not yet well-understood in details in terms of endocrinology and 

metabolism [1-3]. 

From the positive effects of smoking behavior reduction by agomelatine 

while treating major depressive disorder (MDD) in the trial, the article is 

purposed to establish the missing links in the function in order to better 

understand the neuronal, psychiatric, and endocrine implications between the 

neuronal nicotinic acetylcholine receptors (nAChRs) and 5-HT2C receptors. 

Cognitive-behavioral therapy (CBT) is adopted as the basic principle of the 

trial. The smoking behavior of the participant, by common sense and 

intensive medical literature, harmful to health, is taken for an undetermined 

tendency of the bodily needs not fully satisfied. By literature review, it is 

found that nicotine, in vitro, activates macrophage activities with the side-

effect of elevating very LDL without significant cholesterol change, which 

accelerates atherosclerosis [4]. It was tested in the NCT05711810 trial with 

the same participant that duloxetine, a serotonin and norepinephrine reuptake 

inhibitor (SNRI), was effective ameliorating the participant’s migraine 

during the intervention on post COVID-19 vaccination autoimmune 

pathogen, and the replacement with agomelatine exercised the same function 

in the immune reflex chain [5]. Moreover, the previous review excluded the 

possibilities on SARS-CoV-2 Spike 2 protein’s infection on macrophages, 

in comparison with HIV-1 [6]. 

Methods 

I do not presume there is no valid neuropsychological foundations for 

addictive behaviors, but only that there might be safer and more effective 

replacements for the foundational factors. In the history of psychiatric 

medicines, opioids, amphetamine, ketamine, etc. used to be exclusively in 

the controlled substance lists instead of in the prescription tiers. Discretion, 

therefore, is exercised in the research design with ample evidence on the 

necessities. The participant has a heavy smoking history, and a pilot data 

gathering was conducted for a week from June 20 to 27, 2022 on the 

psychological elements of smoking reliance behavioral triggering, seen in 

Table 1. 
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The nAChRs, critical in tobacco addiction, are ligand-gated ion channels that 

are vastly distributed throughout the brain with a key role in synaptic 

neurotransmission [7]. The mesolimbic dopaminergic system with 

glutamatergic excitation to midbrain dopaminergic neurons from the ventral 

tegmental area (VTA) is vital in the behavioral reinforcement [7]. The 

correlational evidence exists between the participant’s autism spectrum 

disorder (ASD) and potentially physiologically ameliorating effects of 

activated nAChRs [8]. 

 NICOTINE ACTIONS 

NAChRs with physiological ACh-evoked activation and desensitization, 

apart from indirect involvement with norepinephrine release, are reportedly 

suspicable of involving rigid body motion of the extracellular domain of each 

subunit, linked to a global reorganization of the transmembrane domain 

responsible for ligand-gated ion channels’ channel gating [2, 9]. Its 

precognitive effects are exactly paired with the reported cognitive 

impairment effects of PPIs [10]. 

Nicotine excites the prefrontal cortex (PFC) physiology and may contribute 

positively to curb the attention-deficit/hyperactivity disorder (ADHD) 

behaviors common in ASD patients [11]. The process is associated with the 

α7 nAChR - stimulated glutamate release, which stimulates norepinephrine 

release from the PFC [12, 13]. Circuits in layer III of the dorsolateral PFC 

that underlie higher cognitive operations are modulated in a unique manner 

often opposite to classic synapses in sensory cortex, amygdala and 

hippocampus, and extend to intracellular cyclic adenosine monophosphate 

(cAMP) signaling events [14]. Furthermore, in vivo study with rats suggest 

α2-adrenoceptors of the basolateral amygdala (BLA) are involved in 

nicotine-induced anxiogenic-like behaviors [15]. 

With analogy to coffee and cola, whereby cola might be more additive than 

coffee between the two caffeine-rich beverages with the former’s sweetness, 

dopaminergic receptors are suspected to be behind the participant’s smoking 

behaviors. With the polarity of the twenty standard amino acids seen in 

Figure 1, the in vivo study with rats striatum suggested that both presynaptic 

N-methyl-d-aspartate and α-amino-3-hydroxy-5-methyl-4-isoxazole-

propionic acid / kainate receptors regulating the transmitter release augment 

monoamine release in cerebral ischemia [16, 17]

. 
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Human clinical trials reveal that nicotines also have important actions on the 

endogenous mu opioid system [18]. From Chart 1 on the intervention and 

smoking record in the trial, albeit agomelatine contributed positively to the 

control of smoking behaviors by more than half of the quantities from 

previous frequencies, no dose-dependent effect has been observed in the 

trial. No obvious withdrawal symptoms have been observed, and the long-

term trend in smoking behavior reduction is documented. The first smoking 

peak on July 21, 2023 was contributed by social pressure, and the second 

minor peak on August 5, 2023 seemed to suggest some withdrawal effect 

from higher to lower dosage.  This, hoverer, did not occur in every dosage 

changes, and further tests and observations are needed for conclusive results 

[19]. 

 

The observations are attributed to the possibilities on the evidence that 

nicotine reward is correlated to endogenous opioid signaling in frontal cortex 

(FC), and [11C]carfentanil binding in FC regions and µ-opioid receptors 

(MOR) availability in bilateral superior temporal cortices are associated with 

the actions of nicotines in addiction [20]. Hyper-secretion of non-polar 

polyaminoacid rich in reactive oxygen species (ROS), such as vasopressin, 

β-endorphin, etc., from nicotine consumption further raises the questions of 

the MOR’s role in sebaceous immunobiology in the upstream chains and 

downstream effects [6, 19]. The ROS availability is suspected to be critical 

in the MOR relevance to [11C]carfentanil [21]. 
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The involvement of the MORs, however, does not imply direct causal 

relevance for smoking behaviors and addiction. The elevation, through 

nicotine, of glutamate and dopamine concentrations in the dorsal striatum 

sensitizes the behaviors in vivo with rats [22]. More detailed study observed 

the boosting effects of norepinephrine on glutamatergic synaptic 

transmission in the bed nucleus of the stria terminalis (BNST), and the stress-

induced reinstatement to drug-seeking is blocked by α2A-adrenergic receptor 

(AR), with β-AR antagonists enhancing excitatory transmission modulated 

by norepinephrine [23]. 

Last but not least, belonging to the “Cys-loop” superfamily of ligand-gated 

ion channels (LGIC), nAChRs can modulate transmembrane pH values and 

lipid bilayer interface [9, 24]. Nicotinic receptors of the brain mediate a 

cationic conductance upon binding agonist; curare, in John Newport 

Langley’s observations, behaves as a competitive antagonist by directly 

blocking nicotine’s antagonist behavior [9]. The cationic permeation of a7-

nAChR, a pentameric LGIC (pLGIC), carries a ring of negatively charged 

residues at position -1’ or -2’ [9]. The prokaryotic pLGIC acts in the opposite 

polarity to the eukaryotic anionic glutamate receptor from C. elegans 

(GluCl), and eukaryotic nAChRs further function in the permeation 

activities; consequentially, the ring of Glu residues at position -2’ by the 

cytoplasmic entrance to the pore, with two conformations exposed inside and 

outside the pore [9, 25]. Three lipid molecules per subunit are present in the 

structure of apo GLIC at 2.9 Å electron density, indicating to the existence 

of three categories of allosteric binding sites, all located in the upper part of 

the transmembrane domain [9]. 

2.1 AGOMELATINE ACTIONS 

The pharmacological properties of agomelatine serve as antagonist to the 

pGLICs MT1/MT2 melatonin receptor and 5-HT2B/5-HT2C serotonin receptor 

[26]. In vivo study in combination with gabapentin suggests agomelatine is 

involved with α2- and β2-adrenoreceptor-mediated noradrenergic 

neurotransmission by actions related to ligated infraorbital nerve [26]. 

Agomelatine is reported to increase intracellular cAMP, apart from 

decreasing excessive autophagy and apoptosis of cells in lipopolysaccharides 

(LPS)-induced depression-like models [3]. The analgesic effects of it 

through [Ca2+]i signaling are induced to originate from G-protein-coupled 

receptor activation and phospholipase C (PLC) and protein kinase C (PKC) 

mediated mechanisms [27, 28]. 

Contributed by the circumstances of the research, no further cAMP tracing 

has been adopted to assess the concomitant therapy from the NCT05711810 

and NCT05839236 trials targeted in promoting apoptosis, but beta blockers 

adopted have a possible contribution to the experiment results. The positive 

correlations between high glucose and ferroptosis, however, have been 

indirectly observed, with a presumption on the consistency of cell mutational 

rates, through the cancer antigens (CAs) and carcinoembryonic antigen 

(CEA) levels seen in Chart 2 [29]. 

 

Contributed by its direct actions on melatonin and daily biophotonic 

interactions through melanin, agomelatine was found to not increase cAMP-

responsive element binding protein phosphorylation, and modulates the 

time-dependent regulation of mitogen activated protein kinase (MAPK) 

cascades and Akt/glycogen synthase kinase-3 pathways [30]. Therefore, its 

functions on limiting smoking behaviors may be contributed by regulating 

the MAPK-dependent vascular cell migration [31]. 

Further evidence on brain stems suggests agomelatine may be interventional 

to mitosis or at least neuronal cell differentiation [32, 33]. Current study has 

proven agomelatine’s interventional effects on endoplasmic reticulum stress 

and mitochondrial dysfunction through the Ca2+ pathway, apart from 

attenuating ROS production [34]. The regulation effects of agomelatine 

favors autophagy over apoptosis and impact the rebalancing of short-chain 
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fatty acids, indicating to its potential mechanism of actions on lipoproteins 

[35]. 

Result 

The study implies that although nicotines act on cAMP pathways in the PFC, 

agomelatine’s actions in reducing nicotine addiction do not involve the 

cAMP signaling. The indication narrows the possibilities down to glucose, 

glycogen, and possibly lipoproteins. 

The incompleteness of agomelatine’s intervention on smoking behavior is 

contributed by the MORs. The MORs are associated with nicotine addiction, 

while no current literature have been discovered associating agomelatine 

with the MORs. 

The two direct results imply that agomelatine’s interventional effects on 

smoking behavior function on the substitution of substances in vivo. 

Discussions & Conclusions 

It was reported that chronic nicotine exposure increases programmed death-

ligand 1 (PD-L1) expression in epidermal growth factor receptor (EGFR) 

mutant cancer cells [36]. There is an intriguing correlation between nicotines 

and agomelatine with regard to the intricate differences in the similar 

functional effects in the autophagy and apoptosis pathways. 

There is already a closely related cAMP element between agomelatine and 

nicotine that resembles but are not substitutive; how would that be on the 

border between programmed and mutational cell deaths? 
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