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Abstract 
Background: Motivated by the questions in the neurological mechanisms of post-traumatic stress disorder (PTSD), the 
review studies into the details of hypothalamic-pituitary-adrenal (HPA) axis. The review is supplementary to the phe-
nomenon that COVID-19 also triggers negative psychological symptoms and suicidality.

Methods: The review takes γ-aminobutyric acid (GABA) beta receptors for conceptual framework in the transdisci-
plinary literature search.

Results: Evidence suggests, although interdependent, the presynaptic and postsynaptic elements of GABA activities are 
independent from each other in normative conditions.

Conclusions: I take my series of clinical trials conducted for the past 2 to 3 years for the guidance of case presentation 
on the interpretations of the information gathered, and there is no obvious evidence that autism spectrum disorder is 
associated with the GABA irregularities in PTSD and COVID-19 infections. The presynaptic interventions’ slight influ-
ence to the metabolites related to GABA synthesis and degradation suggests the interrelations between GABA synapses 
and immune reflex.
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Background
From my extensive and long-term clinical trials on the partici-
pant of high-functioning autism spectrum disorder (ASD), the 
lingering problem remains with the adrenaline intolerance of 
the participant in the treatment and recovering process [1]. A 
new hypothesis emerged during the NCT06357104 trial, with 
reference to the NCT05930912 trial, both registered on Clinical 
Trials.gov. Gupta, Guleria  found that in post-traumatic disor-
ders (PTSDs), corticotropin‐releasing factor is released from the 
hypothalamus and stimulates the synthesis and release of adre-
nocorticotropic hormone (ACTH) from the pituitary, bindin to 
receptors in the adrenal cortex and promotes the release of glu-
cocorticoids from the adrenal cortex [2].

This piece of information corroborates with the relatively high 
ACTH levels (46.62 pg/mL tested on August 3, 2023) of the par-

ticipant, and the hypothesis seeks to determine if the etiology 
arises from the presynaptic or postsynaptic phase, or both, with 
the current medications of alprazolam at night and clonazepam in 
the morning [3, 4]. With the specific considerations for the ASD 
case, Jenner, Pratt  found that clonazepam does not alter 5-HT 
synthesis but decreases 5-HT utilization in brain and blocks the 
egress of 5-hydroxy indole acetic acid (5-HIAA) from the brain, 
in which the latter is of postsynaptic nature with potentials for 
neurological and psychiatric biomarker [5, 6].

The purpose of the review is to determine the presynaptic and 
postsynaptic alterations for people with PTSD. The presynaptic 
elements of impact focusing on miRNAs were extensively re-
viewed by Zhu, Huang , while its clinical applications after cy-
toplasm are still vague [7]. From the psychiatric perspective, the 
presynaptic element of tryptophan that depends on food intake 
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in human bodies is anchored [6]. The postsynaptic symptoms 
with relation to the efferent pathways, therefore, are not regarded 
as etiological origination in the review, but neither are they ex-
cluded from etiological causes to presynaptic elements through 
responses such as the immune reflex.

Methods
The literature review puts γ-aminobutyric acid (GABA) in the 
spotlight regarding the peripheral vesicles. Since miRNAs’ 
epigenetic behaviors don’t necessarily follow the traditional 
physical anatomy of humans, the conceptualization of frame-
work for the review is set to the GABAB receptor, prototypi-
cal heterodimers of R1 and R2 subunits [8]. Two experiments 
have been found in the literature search that support the positive 
correlations between GABA synthesis and tryptophan, with one 
of them emphasizing on the tryptophan hydroxylase isoform 2 
(TPH2) gene [9, 10]. The exogénose element in GABA synthe-
sis justifies the conceptual framework of the review being based 
upon the GABAB receptor.

Results
Gaba Metabolism
The three pathways for GABA metabolism are: 1. Decarbox-
ylase, 2. Dehydrogenase, and 3. Transaminase, in which glu-
tamates may be involved in all but dehydrogenase metabolic 
interactions (GABA shunt) [11]. Since the level of GABA in 
the brain is regulated by L-glutamate decarboxylase (GAD), it 
is only possible that dehydrogenase is the most important form 

of GABA synthesis [12]. In the experiment conducted by Bao, 
Cheung , trypsin inhibitor was used for GAD phosphorylation 
[12, 13].

The hydrophobic and hydrophilic environment in cytoplasm in-
fluences the directions in micropinocytosis. The dehydrogenase 
and transaminase activities of GABA are closely associated with 
the production of nicotinamide adenine dinucleotide (NAD+), 
NADH, and H+ [11]. The weak nuclear force, steric effects, and 
micro-polarization during cytoplasm’s crowding effects are rare-
ly temperature-dependent except for glucose-6-phosphate dehy-
drogenase (G6PD) [14]. This phenomenon supports the possibil-
ities that the postsynaptic entropic GABA reactions are likely to 
be counteracted by enthalpic contributions with the “presynap-
tic” GABA synthesis through dehydrogenase [14].

An animal experiment with rabbits by Daniel, Love  revealed 
that insulin in the blood affects free tryptophan for brain supply 
in opposite ways by binding to albumin in the blood or by re-
ducing the levels in the blood of six or more of the amino acids 
which compete with tryptophan for transport carriers into the 
brain. Indeed, G6PD is regulated by insulin [15, 16]. While the 
gene expression is rapamycin-sensitive and requires phosphati-
dylinositol 3-kinase, the evidence chain is sufficient that GABA 
supply and consumption are interdependent, and the biochem-
ical processes are independent from each other [16]. Figure 1 
reveals the albumin-related biomarkers collected in the series of 
clinical trials.

Figure 1: The participant’s albumin profile in the trials.

Dehydrogenase in Phosphorylation
The bioavailability of tryptophan in the brain depends heavi-
ly on the insulin-regulated G6PD-involved phosphorylation. 
During phosphorylation, brain GAD is inhibited, and it can be 
defined as the presynaptic scenario for GABA activities [12]. In 
the meantime, glutamate utilization typical in GABAB receptors 
forms R1/R2 heterodimers to produce GABA-mediated G pro-
tein coupled receptor (GPCR) functions [8, 11].

The presynaptic scenario does not necessarily imply the simul-
taneous GABA synthesis. The GABA shunt pathway of NAD 
kinase activated NAD+ + ATP - H+ + NADP+ + ADP and NA-
D(P) transhydrogenase activated H+ + NAD+ + NADPH - H+ 
+ NADP+ + NADH reactions are dependent upon conversion 
from dietary tryptophan [17, 18]. The hydrophobic process is 
closely associated with the production of reactive oxygen spe-
cies (ROS) and ferroptosis [19, 20]. Dysregulations in the pro-
cess instinctively reminds of the varieties of symptoms from 
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Figure 2: The LDH’s influence to albumin concentrates.

panic disorders to PTSDs. Therefore, the presynaptic scenarios 
of GABA dysfunction are narrowed down to GABA synthesis in 
phosphorylation.

TPH2 Gene Expression in Relation to Dehydrogenase
Indirect evidence supports that the postsynaptic GABA activi-
ties can be disrupted by the expression of TPH2 gene expres-
sion that counteracts the functions of dehydrogenase for GABA 
synthesis. TPH2 is responsible for the conversion of tryptophan 
to 5-hydroxytryptophan (5-HTP), in order for 5-hydroxytrypt-
amine (5-HT) production [21]. The ethanol drinking experiment 
with mice by Zaniewska, Mosienko reveals that dehydration in 
the metabolic system can be sometimes necessary by instinct in 
sought of health, which indirectly corroborates with the insu-
lin-regulated brain GABA supply that decreases from free tryp-
tophan binding to albumin in the blood [21, 15].

If the etiological chain of PTSD is also consisted of postsynap-
tic GABA activities, over-hydration is hypothesized to be the 
factor for evidence. The degradation of tryptophan to 5-HTP to 
serotonin consumption forms the 5-HIAA, and the 5-hydroxy 
in the excretion process, if interdependence of chemical reac-
tions with tryptophan synthesis were to be intruded, the post-
synaptic etiology may be formed [6]. Since GABAA receptor 
is a ligand-gated chloride channel that mediates fast inhibitory 
signals through rapid postsynaptic membrane hyperpolarization, 

its forces in macroenvironment changes for cytoplasm directions 
are not negligible, such as the influences to the second round of 
presynaptic vesicles in the separation of glutamate and GABA 
by an anion exchange column [8, 14, 22].

Smoking Behaviors Involving NAD+
Liu, Ma established the GABA synthesis gene’s resistance to 
water core-induced hypoxia such as post-interactions with GAD 
that can cause stress in GABA synthesis [23, 11]. In phosphory-
lation, superoxide dismutase is one of the most significant heter-
ogenous relieves to the water core-induced hypoxia. Therefore, 
the indigenous presynaptic synthesis and postsynaptic elements 
are intertwined in the metabolic pathway, other than the strictly 
separated pre- and postsynaptic vesicles.

Conclusions
In my trials seen in Figure 1, from 2023 to 2024, albumin levels 
remain unchanged, even though prealbumin slightly decreased, 
which, in turn, substantially increased the albumin/globulin 
(A/G) ratio. The correlations between prealbumin changes and 
A/G ratio changes under the same albumin level were further 
profiled with lactate dehydrogenase (LDH) seen in Figure 2. 
The data suggests slight amelioration for GABA activities were 
achieved unintended during the trials, which focused on the im-
mune reflex and autoimmune and immunodeficient etiologies.

In the series of trials, I also noticed the dose-independent ag-
omelatine’s amelioration effects on smoking behaviors in the 
male participant [24]. It is reported that nicotine consumption 
rebalances NAD+ homeostasis in the metabolites by enhanc-
ing nicotinamide phosphoribosyl transferase (NAMPT) activity 
[25]. The reduction behavior in nicotine consumption in the case, 
therefore, is inferred to have been caused from the improved con-
ditions in the metabolites in NAD+ homeostasis, even though it 
has not eliminated the participant’s nicotine dependence. There-
by, the postsynaptic etiology of PTSD still results from 5-TH 
consumption’s influences to the presynaptic activities.

The review proves the null hypothesis that both the presynaptic 
and postsynaptic vesicles can impact on PTSD. The postsynaptic 
impacts mainly act and effect on the presynaptic domain in the 
metabolite tracts. Therefore, intervention in GABAB receptors 
can be the ultimate mediating benefactor.

The calcium signals during the acute symptoms of SARS-CoV-2 
are not metabolic indicators, but GABA indicators with calcium 
phosphate [26, 27]. This explains the agomelatine’s dose-inde-
pendent effects in smoking behavior reduction, where the calci-
um rebalances acted upon nicotinic acetylcholine receptors [24, 
28, 29]. The recycled utilization of nicotinamide from the met-
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abolic fate of tryptophan in degradation may be further studied 
for nicotine addiction [30]. Therefore, detoxification of SARS-
CoV-2 proteins is related to the central nervous system and can 
be intervened with metabolite-combined therapies, evidenced by 
the data collected in the progression of the series of clinical trials.
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