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ABSTRACT

Valorphin (known as VV-hemorphin-5 ) is nine essential amino acids :

Leu_Val_Val_Tyr, _Pro_Pro_Thr_ Gln_& Argare having important role in activating mitochondrial functions and in activating both serotonin and NR4As
pathway that promote oxytocin and Nrf2 synthesis.

Deficiency in Thr, Tph (TGG), Glu, Gln (cycle) and Leucine due to increasing in the polarizability in mTORCI and in S6K genes and subunits can cause
disorders or deficiency in OPA1 repair that can be the result of Primary coenzyme Q10 (CoQ10) deficiency disease that characterized by damage in the
inner mitochondrial membrane which is necessary for activating glucocorticoids receptor GCR

Synthesis.

Mitochondrial damage or disorder can lead to accumulation in pro-inflammation which can cause mutations in subunit and protein. The reduction
in tryptophan, in Gly (which considered as the mirror of tryptophan triplets), and in Arg will cause reductions in Proline synthesis and consequently
reductions in tRNAs, followed by reduction in mitochondrial OPA1 repairs and functions (that reduction in Gly can cause reduction in GTPase), followed
by reduction in IL17 synthesis and accumulation of proinflammatory molecules, and followed by reduction in serotonin synthesis and in all of GC-beta,
oxitocin, and Nrf2 production, that will be followed by decreasing in megakaryocytes proliferation and followed by reduction in hematopoiesis which
associated to white matter hyperintensity.

Opioid receptors produce powerful analgesia that is effective in participating in the function of the immune cells, and effective for modulating acquired
immune responses (include modulating lymphocytes functions). While tryptophan (and both leucine and Tyr kinases) is necessary to activate both
serotonin and lymphocytes functions, that the reduction in tryptophan, in Tyr, and in Leu will be result in decreasing in serotonin and in Nrf2 followed by
reduction in platelets production, reduction in lymphocytes functions and reductions in hematopoietic cells functions that will be result of cerebral small
vessel disease, and white matter hyperintensity.

Serotonin (5-hydroxytryptamine; 5-HT) is a growth factor for hematopoietic cells promote the megakaryocytes (MKs) proliferation which produces platelets,
where reduction in serotonin will be result of decreasing in megakaryocytes proliferation followed by reduction in hematopoiesis which associated with
white matter microstructure.
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Introduction
The Increasing in GFAP can be due to increasing in cations in some
cellular tissues = lead to increase in cations + anions interaction

mitochondrial OPA1 functions due decreasing in GTPase (which
due to decreasing in Tph activity which followed by decreasing in
Proline, where Proline synthesis regulated by tryptophan

CCA <—> Tph TGG). Also, Deficiency in Threonine (Thr)
amino acids will reflect Deficiency in Tph amino acids (and
reflect Deficiency in Pro & in Cys which necessary for oxitocin)
that will be followed by Deficiency in Serotonin and in tRNAs
synthesis (where tryptophan considered as important amino acids
for generating energy that is important for activating GTPase
synthesis which necessary for OPA1 repairs, which activate
heart and brain functions) then followed by Deficiency In Nrf2
productions via NR4As pathway.
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Serotonin hormone (5-HT) is regulated by Tph that is a
neurotransmitter used for regulatory cycles chains in human brain,
that serotonin is involved in many physiological functions such
as saving memories growth, sleep, pain, modulating mood and
is the precursor to melatonin.

The, depleted serotonin (or deficiency in serotonin synthesis due
to Deficiency In Tph) causes cognitive impairments, with reports
including deficits in verbal reasoning, episodic, and working
memory, while conversely tryptophan (TGG) supplementation
has positive effects on attention and memory (due to its role
in activating GTPase and stimulating Glu/Gln circuit which
necessary for leucine synthesis which activate brain functions).

Also, The Tph is necessary for GTPase synthesis which is
important for activating OPA 1 repairs and consequently necessary
for activating synthase and phospholipase functions which
necessary for growth pathway, where decreasing in Tph TGG
, and in Val GTP will reflect decreasing in GTPase followed by
decreasing in OPA1 repair and followed by decreasing in tRNAs
production, then followed by accumulation in inflammations
including cholesterol.

Cases Reports
1t The higher value of Plasma glial fibrillary acidic protein
(GFAP) serum level, the higher value for National Institutional

Health Stroke Scale (NIHSS) and correlated with stroke severity
and extent of brain damage in ischemic stroke patients.

2m  Primary coenzyme Q10 (CoQ10) deficiency usually
associated with multisystem involvement, including neurologic
manifestations such as fatal neonatal encephalopathy with
hypotonia; a late-onset slowly progressive multiple-system
atrophy-like phenotype (neurodegeneration with autonomic failure
and various combinations of parkinsonism.

3¢ White Matter Hyperintensity “WMH” in Cerebral Small
Vessel Disease is associated with diabetes, hypertension,
decreasing in brain function and Coronary disease.

4t Parkinson’s-associated leucine-rich repeat kinase 2
(LRRK2)-p.R1441H impairs axonal autophagosomal transport .

5% Metastatic brain tumors represent 20% to 40% of all
intracranial neoplasms are found most frequently in association
with lung cancer (50%) and breast cancer (12%). Although brain
metastases occur in <4% of all tumors of the gastrointestinal (GI)
tract, the incidence of GI brain metastasis is rising in part due to
more effective systemic treatments and prolonged survival of
patients with GI cancer.
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leucine synthesis (activated by Glu /Gln circuit and isoleucine)
necessary for mitochondrial OPA1 fusion which necessary for
promoting NR4As pathway for activating each of B-adrenergic,
oxytocin, and Nrf2 (mediated by reduction in pro-inflammatory
molecules and improving IL17 productions) for improvement
antioxidative stress and improving anti-inflammatory growth.

_ Chronic hypertension result of Arg, Trp, and Proline deficiency
which followed by tRNAs deficiency followed by Decreasing
in CoQ10, where reduction in Pro, Tph, Leu & Tyr kinases
will reflect increasing in Plasma Glial Fibrillary Acidic Protein
“GFAP” (regulated by mTORC1 /S6K) that will be result of
decreasing in blood flow to the brain, reduction in oxygen supply
to the brain, and resulting of neuronal damage with decreasing
in adopting Na and K channel and decreasing in anti-oxidative
function. white Matter Hyperintensity in Cerebral Small Vessel
Disease is due to Deficiency or inhibition in both of mTORCI1
and Leucine Biosynthesis that reflect deficiency in Tyr and in Cys
which involved in oxytocin composition and reflect decreasing or
inhibition in Nrf2 production followed by decreasing in both Ang2-
AT2 and VEGF-A synthesis that reflect decreasing or inhibition
in heme oxygenase, and decreasing in anti-inflammatory growth.

Autoimmune diseases are highly characterized by inhibition or
decreasing in tryptophan (TGG) functions, and connected to
mitochondrial dysfunction, where Tph has important role for
promoting GTPase, that Rho-GTPases has important role to
regulate T lymphocytes, where The proline-rich necessary to
controls T cell antigen receptor expression.

Val and ile are imp for Tyr kinases production, while all of Thr,
Pro, and Cys are having the role of stabilize Trp Biosynthesis
which necessary for both mitochondrial OPA1 repairs, and for
both serotonin and melatonin Biosynthesis followed by for
running IL17 productions which necessary for activating GCs-beta
synthesis via NR4As pathway followed by reactivating (stabilize
and readopt) both of B-arrestins (which necessary for adopting

myocardial functions) and B-adrenergic followed by oxitocin
and Nrf2 Biosynthesis (where both are adopting antioxidative
stress,anxiety adopting myocardial constrictions , and activate with
adoption both astrocytes and lymphocytes functions mediated by
Ang2-AT2 and VEGF-A productions followed by both of heme
oxygenase and anti-inflammatory growth “and processes which
included activating normal T-cells functions”).

Nrf2 dysfunction (which connected to NR4As dysfunction plays
a significant role in Vascular cognitive impairment and dementia
(VCID) pathogenesis.

The availability of threonine amino acids are necessary for
tryptophan synthesis by translations processes which included
GTPase production (where Tph is the main source for regulating
serotonin and melatonin synthesis and for GTPase synthesis)
Thr —>Tph (TGG, TGC, TGA) —>>melatonin —>> that at the
same time both Thr & Tph are important to activate ATPase and
GTPase production, where GTPase are playing important roles in
mitochondrial OPA1 repair —>> where activating OPA1 repairs
processes reflect activating synthase enzyme which activate the
Interleukin-6 “IL6” for producing IL17 which considered as imp
activator for Glucocorticoids-beta synthesis via NR4As pathway
(and prevent accumulated cholesterol and pro-inflammatory
cytokines), followed by activating B-arrestins and both of
B-adrenergic and Nrf2 synthesis followed by activating Ang2-
AT2 and VEGF-A which are necessary for activating proper
anti-inflammatory growth.

Glial Fibrillary Acidic Protein (GFAP) can be used as
Neuroinflammation Biomarker in Acute Ischemic Stroke, that
increasing in GFAP can increased gradually till will show
increasing in neuronal damage.

Where the increasing in plasma glial fibrillary acidic protein
(GFAP) can be adopted by activating serotonin followed by
activating glucocorticoid-beta synthesis via NR4As pathway
(mediated by IL17 synthesis).
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That the increasing in glial fibrillary acidic protein can be result of
increasing in polarization due to increasing in +ve cations (related
to cations-anions binding ratio) that will increase cations—anions
binding interactions which lead to decreasing in the free active
anions functional activities (which anions represented Tyr kinases
and both Leu and Trp which necessary for mitochondrial oxidative
functions).

The decreasing in the free -ve anions (increasing in cations binding
functions) will lead to decreasing in IL17 production & reflect
decreasing in GTPase productive functions, that will lead to
decreasing in blood flow in brain, reducing oxygen supply in brain
with increasing in accumulated cholesterol and pro-inflammatory
cytokines & then’ll be the main for increasing in GFAP (which
regulated by mTORCI and S6K).

Tryptophan, tyrosine, and leucine are having important role in
activating mitochondrial OPA 1 repairs which activate the CoQ10
synthesis, while Trp “TGG” are basically necessary for activating
Proline followed by activating both OPA1 function and activating
tRNAs productions, followed by IL17 and activating NR4As
pathway which included the activation of GCs-beta, oxitocin,
and Nrf2 synthesis

respectively.

Cytotoxic edema results from unchecked accumulated or
uncompensated influx of cations mainly sodium Na+. Cytotoxic
edema due to high of K & Na binding toxicity which is reason for
coagulation & decreasing in ATPase & in GTPase that’ll begin by
decreasing in CoQ10 synthesis & increasing in Plasma glial fibrillary
acidic protein...that will reflect decreasing in mineralocorticoid.
The increasing in sodium and potassium (cations binding) related
to decreasing in anions binding functions in biological molecules
can be the result of decreasing in GTPase and in OPA1 function
(where OPA1 function represent anions functions) that will be the
result of Primary coenzyme Q10 (CoQ10) deficiency, and will be
result of increasing in Plasma glial fibrillary acidic protein which
elevated in cognitively normal older adults at risk of Alzheimer’s
disease. The characteristics. Primary coenzyme Q10 (CoQ10)
deficiency is usually associated with multisystem involvement,
including neurologic manifestations such as fatal neonatal
encephalopathy with hypoxia; a late-onset slowly progressive
multiple-system atrophy-like phenotype (neurodegeneration with
autonomic failure and various combinations of parkinsonism
and cerebellar ataxia, and pyramidal dysfunction); and dystonia,
spasticity, seizures, and intellectual disability.

Autoimmune disease and skin inflammatory disorders are
inflammatory diseases can begin due to increasing in k and Na
cations binding toxicity, where their binding toxicity will reduce
ATPase and GTPase functions (where both ATPase and GTPase
represent -ve anions functions), that inflammatory diseases
characterized by decreasing or Deficiency in proper GTPase
productive functions followed by reduction in mitochondrial
OPA1 function and deficiency in GCs-beta synthesis via NR4As
pathway.

Glial Fibrillary Acidic Protein (GFAP) is important
Neuroinflammation Biomarker where the increasing in GFAP
will reflect OPA1 dysfunction and decreasing in CoQ10 that
reflect increasing Neuroinflammation and reduction in NR4As
productive pathway (upon reduction in anions functions which
represent ATPase & GTPase & OPA1 function). The increasing in
GFAP in Acute Ischemic Stroke can begin by increasing in cations
bind to anions (with reduction in free anions -ve ratio functions)

followed by increasing in energy stability and decreasing in
tRNAs production (tRNAs synthesis are Proline dependent) and
decreasing in GTPase which necessary for mitochondrial oxidative
functions that will be the result of decreasing in IL17 production
with increasing in pro-inflammation and in IL2 and may IL6, that
will lead to decreasing in blood flow to the brain (due to decreasing
in phosphorylation processes by ATPase and GTPase), reducing
oxygen supply to brain (due to decreasing in heme oxygenase
which activated by Nrf2), and will increase the neuronal damage.

Decreasing in Hemorphin “valorphin” reflect the decreasing
of lymphocytes functions and loos of choline-containing
phospholipids (CCPLs), where valorphin contains tyrosine
necessary for kinases production that necessary for choline kinases
synthesis, and necessary for activating all of tRNAs, serotonin,
oxitocin and Nrf2 via NR4As pathway which are necessary for
activating lymphocytes functions, and anti-inflammatory growth.
The Nrf2 dysfunction which connected to NR4As dysfunction
and connected to oxytocin dysfunction plays a significant role in
Vascular cognitive impairment and dementia (VCID) pathogenesis.

Methods and Results

Opioid receptors and their ligands produce powerful analgesia
that is effective in pre-operative chronic pain managements. That
Opioids not only participating in the function of the immune cells,
but also in modulating and innate acquired immune responses [1].

Autoimmune disease and skin inflammatory disorders are
inflammatory diseases that characterized by Deficiency in GTPase
productive functions followed by deficiency in NR4As productive
pathway. Autoimmune diseases characterized by decreasing in
tryptophan, decreasing in both serotonin and melatonin, followed
by decreasing in OPA1 functions and and in T-cells maintenance.

That it has been reported that: CD28, p21, MT1A, and MT1B
mRNA were highly expressed in the presence of melatonin [2].
Melatonin regulated by serotonin synthesis and is highly effective
in modulating T-cell activation and differentiation, especially for
Th17 and Treg cells, and also memory T cells [3].

But it’s imp to note that Proline rich protein control T-cells
development, that Proline Rich 7 (Prr7) Develop the normal
Function of T Cells [4]. So, melatonin regulate normal functions
of T-cells and also Proline regulate the same normal functions of
T-cells (that later I’1l clarify that Trp is important for improving
OPA1 repairs and tRNAs production that all together are necessary
for activating normal T-cells functions via NR4As pathway). So,
activating Proline by Trp will activate T-cells development (Trp
TGG <> CCA Pro <—> Gly GGT). Where, Glycine stimulates
the production of serotonin [5]. So again, glycine play so imp
functions for regulating both serotonin and T-cells normal functions
via Activating Trp followed by activating tRNAs production, then
followed by activating IL17 productions which activate GCs-beta
synthesis via NR4As pathway.

And, melatonin plays an important role in T cell-mediated immune
responses against cancer, infections, and the development of
many autoimmune diseases [6]. So, all of glycine, tryptophan,
Proline and then serotonin are playing so important functions
in regulating T cell-mediated immune responses against cancer,
infections, and the immune development of many autoimmune
diseases. That we can consider and describe glycine as a mirror
of tryptophan triplets (Trp TGG <—> GGT Gly) that can ensure
and stabilize Tph functions. Also, threonine is so necessary for
tryptophan TGG synthesis which necessary for serotonin synthesis

Jap J Clin & Med Res, 2023
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ACC “Thr” <——>TGG “Trp”

That the Deficiency in Thr, and in the essential Tph (TGG) (may
the deficiency due to increasing in polarizability) can reflect
Deficiency in serotonin and can reflect decreasing in melatonin
and in modulating T-cell activation and differentiation, and can
cause decreasing in GTPase followed by decreasing in NR4As
pathway (with accumulation in pro-inflammation) that will be
main reason for causing disorders and deficiency in OPA1 repair
and will cause damage in the inner mitochondrial membrane
which cause decreasing in CoQ10 production, and decreasing
in tRNAs (regulated by both Trp and Pro). Notice, As a result
of the accumulation of pro-inflammatory molecules and as the
result of increasing and decreasing in the generation of energy
from phosphorylation, the mutated genes, subunits, and molecules
will be formed that can be the result of mitochondrial disorder.

The role of Trp “TGG” regulated by Thr “ACC”, and Proline in
treatment autoimmune disease

Firstly the main composition of valorphin (known as VV-
hemorphin-5) is nine essential amino acids

Leu Val Val Tyr, Pro Pro Thr Gln & Arg

Threonine amino acids are the main source for tryptophan (Tph)
synthesis (which play important role for activating mitochondrial
OPAL1 function, and activating both serotonin and melatonin
synthesis ) through translations processes

Thr ACC —>Tph (TGG) —>>melatonin —>> activate OPA1
—>activate NR4As productive pathway, that at the same time
both Thr & Tph has important role to activate GTPase which
necessary to activate mitochondrial OPA1 repair which stimulate
Interleukin-2, and activate IL17 productions which responsible
for activating glucocorticoid beta synthesis via NR4As pathway.

Activating OPA1 repairs (regulated by Tyr, Pro, Leu, and Trp)
reflect proper synthase functional activities which will activate
the Interleukin-17 “IL17” upon synthase function which known
as strong activator for GCs-beta productions —>> followed by
activating B-arrestins and both B-adrenergic and both oxitocin
and Nrf2 synthesis.

Threonine is necessary for tryptophan TGG synthesis which
necessary for serotonin synthesis and Proline production

ACC “Thr” <——>TGG “Trp”.

And, “Trp” TGG <—activate—> CCA “Proline”.

It has been reported that, Tryptophan metabolism activated by
indoleamine 2,3-dioxygenase 1 (IDO1) but not arginine metabolism
is often associated with protective effects in autoimmune disorders
[7]. So tryptophan and serotonin have a protective Effects in
autoimmune disease While, Arginine activate Proline synthesis
(just Arg necessary for activating tRNAs production but cannot
promote Serotonin and NR4As pathway):

“Arg” CGG <> CCG “Proline” (that Arg activate Proline like
tryptophan but through different triple codons that cannot activate
directly the NR4As pathway and astrocytes functions but can
directly activate tRNAs productive functions).

That L-Arg also acts as an inflammatory modulator in various
pathologies. Arginase, being a key enzyme is involved in ammonia
detoxification and regulates T cell functions [8]. My note (in
previous work) that: Arg only activate Pro functions necessary for
tRNAs production (which positively needed for treating malaria

and preventing accumulation of Val, Leu, in CVD patient), while
Tryptophan actually activate Proline like Argenine but increasingly
and positively activate serotonin and melatonin which necessary
for activating lymphocytes mediated by IL17 productions which
by itself promote GCs-beta regulated by synthase (which activated
firstly by Trp and Pro) via NR4A2 pathway followed by promoting
oxytocin and Nrf2 production via the same pathways the will
activate Ang2-AT2 and VEGF-A synthesis for heme oxygenase
and activating anti-inflammatory, so it may indicate to me that only
Trp can activate all of: 1st serotonin, 2nd activate Pro functions, 3d
activate OPA1 function, 4th activate NR4As productive pathway,
while Arg doesn’t have the Role of activating both of serotonin
and NR4As productive pathway.

The branched amino acids are necessary for brain functions
including Leucine which is so necessary for activating enkephalin
tissue through activating Leu pentapeptides synthesis, and
necessary for Nrf2 synthesis and for brain function. That it’s
reported that Branched-Chain Amino Acids (including Tyr, Pro,
Leu, Val, ile) Enhance the Cognitive Recovery of Patients with
Severe Traumatic Brain [9].

Leucine necessary for Nrf2 synthesis and cardio-protection
Leucine appear to induces cardio-protection by promoting
mitochondrial function via mTOR and OPA-1 signaling [10].
And it has been reported that leucine supplementation improves
glucose homeostasis [11].

And it’s reported that, Nrf2 and its target genes are key components
to maintain cellular redox homeostasis by attenuating oxidative
stress-associated pathological processes [12]. Leucine is the
main regulator amino acid for Nrf2 functions, that activated
by GlIn /Glu functions which are having the role of promoting
hepatic glycose Homeostasis. That as Nrf2 activated as will
promote Ang2-AT2 and VEGF-A productions which adopt heart
constriction, activate and heme oxygenase (regulated by Nrf2), and
activate anti-inflammatory growth. Nrf2 biosynthesis activated via
NR4As productive pathway which mainly Activated by serotonin
Biosynthesis (which regulated by tryptophan functions) which
followed by activating mitochondrial OPA1 function, and IL17
productions which necessary for activating glucocorticoids-beta
synthesis, followed by mineralocorticoid and B-arrestins synthesis,
then followed by oxitocin and Nrf2 production respectively.

Primary coenzyme Q10 (CoQ10) deficiency due to decreasing
in Leu & GTPase which can be due to decreasing in the free
anions functions

Most of Tumorigenic tissue cancers are associated with
increasing in cations activities and increasing in polarizability
with decreasing in anions functions with decreasing in GTPase
productive functions. And most of viruses activities increased in
environment of increasing in cations activities with increasing
in polarization. Also sever stroke is associated with high thermal
stability and increasing in polarization that molecules will reach
ideal that will have inability to activate anions functions in cellular
processes, that will not be able to improve inflammatory molecules
accumulation and K and Na binding toxicity.

Biophysical studies indicated that Primary coenzyme Q10 (CoQ10)
deficiency can be due to increasing in the polarization in mTORCI,
in S6K1, and in serotonin molecules that can cause mutation
or disorder in their Molecular subunits and cause inhibition in
GTPase production through holding the free anions functions
and cause decreasing in anions activities till deficiency in Tph,
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Glu, Leu, and GTPase functions and consequently will inhibit
coenzyme Q10 (CoQ10) productions.

Decreasing or absence of anions functions reflect increasing in
cations functions related to anions that can hold purines and
pyrimidine functions and can decrease GTPase production,
and will be the result of mitochondrial OPA1 dysfunction. The
Negative anion gap and elevated osmolar gap due to lithium
overdose [13].

The ability of a cation to distort an anion is known as its polarization
power and the tendency of the anion to become polarized by the
cation is known as its polarizability [14].

The Polarization increases with the increasing in cationic size and
decreasing in anionic size (which causes enourmous distortion).
Thus, the thermal stability and lattice energy increase with
increasing cationic size. That in brief as the polarization increase
as will show increasing in thermal stability with larger cations size
and lower anions size (the decreasing in anions functions such as
oxidative functions by OPA1, ATPase and GTPase). Where, the
larger the anions size (decreasing in thermal stability), the weaker
the cation-anion interaction [15].

Means the larger anions size (high anions functions) will show
decreasing in cation-anion interaction and increasing in anions
functions with increasing in proper cellular functions, but the larger
cations size (larger Na, K, Ca binding) will show more cations-
anions interaction with decreasing in free anions functions (OPA1
function, serotonin, and Nrf2 functions) associated with high
energy stability (as in tumor content has high energy stability).
That Thermal stability is defined as the ability of a fluid (including
blood plasma) to resist breaking down under heat stress (heat
energy) or upon energy utilization. The same in Plasma that as
cations binding increases as the free anions functional activities
decrease and their thermal stability will increase that the respiratory
oxidative functions in Plasma will decrease with resistance to
thermal degradations. Also, Divalent cations are involved in the
pathogenesis of HIV-1 as well as the ability of the host to control
HIV-1 replication [16]. That as Divalent cations increased with
binding to Leu, Tph, Tyr... etc as the function of Trp, leucine and
tyrosine kinases will reduced and will be followed by increasing
in pathogenic symptoms, and increasing OPA1 dysfunctions.
So we can consider sever mitochondrial disorders, damages,
and dysfunction can caused when polarization increases due to
increasing yn the binding of cations with Leu Tyr, Tph and Proline,
that will inhibit or decrease the Leu, Tyr, and GTPase functions,
also will be the result of decreasing in tRNAs production, which
can be result of the mutation in mitochondria membranes, that will
show inhibition OPA1 repair (which is a GTPase dependents), that
we’ve to ensure there are an optimal thermal stability with proper
anions percentages in active subunits through getting rid of Na and
K binding (which can show increasing in cations functions with
increasing in polarizability) by mineralocorticoid functions (note
mineralocorticoid regulated by glucocorticoids-beta are necessary
to protect heart from K and Na binding toxicity that will migrate K
and Na binding molecules molecules to be discarded by kidney).

The Mineralocorticoid (regulated by GCs-beta via NR4As
pathway) are having the role to decrease polarization in Myocardial
and epicardium layers that protect heart and brain function from
binding toxicity and from accumulated subunits, and from
Molecular disorder growth. The increasing in sodium binding
site (which represents cations binding activities) in mTOR S6K

can affect on decreasing in GTPase and in OPA1 repairs, and can
cause damaged astrocytes. That it has been reported that sodium
binding is accompanied by an induced-fit mechanism that leads
to new conformations and reduces local dynamics [17].

The meaning of reductions in local dynamics is the reduction in
cellular functions including reduction in Myocardial functions
which due to increasing in Na binding with reduction in anions
functions that will cause OPA1 dysfunctions, Pro and Leu
dysfunction, reduction in Tyr, and reductions in tRNAs productions
(regulated by Trp and by Arg). The Cytotoxic edema results from
unchecked or uncompensated influx of cations, mainly Na+,
through cation channels [18].

So, binding Na+ to serotonin can reduce its transportation and
reduce local dynamic activities, that K is playing the same activity
as Na+ that upon increasing in their binding sites in genes will
be result of decreasing in surrounding cellular activities, and
result of increasing in plasma toxicity (increasing in polarities),
and damage in neuronal cells functions that can be the result of
increasing In Plasma glial fibrillary acidic protein, that toxicity
can be done in neuronal tissues while GFAP can still promoted
and regulated by mTORC1 /S6K.

Also, decreasing in oxytocin can reflect increasing in sodium and
potassium-cations bind to purines and to pyrimidine in Leu, Trp,
Tyr and Cys triplets, where increasing in sodium and in potassium
binding will accelerate and promote antagonist characters (note:
antagonist has higher energy stability) while increasing in free
anions promote agonist functions, that it has been reported that:
antagonists promote sodium binding while agonists attenuate
sodium binding [19].

The increasing in sodium binding (related to anions binding
functions) will reduce surrounding passive transport and migration
(reflect reduction in Proline and reduction in tRNAs). That the
increase in both Na and K which their binding considered as
cations +ve binding will reduce the free anions binding function
that will lead to increasing in acidic binding activities that will
reduce most of brain function (reduction in tRNAs synthesis),
reduce heart function and reduce cellular activities, while can
lead to increasing or accumulation in Plasma glial fibrillary
acidic protein (regulated by mTORCI1 /S6K) which considered
as increase the risk of Alzheimer’s disease.

Where, Glial Fibrillary Acidic Protein (GFAP) can be used as
Neuroinflammation Biomarker (where, the increasing in GFAP can
reflect increasing Neuroinflammation due to reduction in NR4As
productive pathway upon reduction in anions functions and
increasing in GFAP) in Acute Ischemic Stroke, that increasing in
GFAP can be started to increase gradually till will show increasing
in neuronal damage.

It’s clear that increasing in plasma glial fibrillary acidic protein
(GFAP) can reflect increasing in polarization due to increasing in
cations bind with tryptophan, with Leu, with Pro that will cause
reductions in serotonin and cause in OPA 1 repair and reduction in
tRNAs and reductions in activating IL17 and in NR4As pathway).
that will cause increasing in cations—anions binding & interactions
that will be the result of decreasing in the free active anions
functional activities which represented mitochondrial oxidative
functions, increasing in pro-inflammation and in IL2, that will
lead to decreasing in blood flow to the brain, with reduction in
oxygen supply to brain, then’ll cause neuronal damage.
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The Increasing in GFAP is due to increasing in cations bind to the
anions necessary for activating GFAP production —> (increasing
in polarization) ———> increasing in toxicity and mutated inactive
subunits (which can characterized by high thermal stability) —>
decreasing in mitochondrial OPA1 function—> increasing in
astrocyte cells damage.

Cysteine and Tyrosine improved by Thr and ile respectively
for activating Oxytocin which improves cardiac function
The arrhythmia and stroke can be due to increasing in Na and K
binding (+ve cations binding) with severe decreasing in Arg, in
leucine and in Trp functions, where Arg and Trp are necessary
to activate Proline which necessary for tRNAs production, and
necessary to activate OPA1 mitochondrial function , while
Trp by itself necessary to activate both serotonin, and activate
Proline production which promote tRNAs synthesis and promote
mitochondrial function that pro-inflammatory cytokines will be
reduced and the IL17 productions will be activated followed
by activating GC-beta via NR4As pathway which included the
activation of oxitocin and Nrf2 synthesis followed by activating
heart, and immune functions.

Serotonin and dopamine are connected to each other in their
functions and Biosynthesis, that inhibition in serotonin
Biosynthesis will be associated with inhibition in dopamine. that
it is reported that Activation, and recycling of the serotonin 2A
receptor by dopamine [20].

The tryptophan (Trp or Tph) are necessary for both serotonin and
dopamine, while leucine activation will promote Nrf2 functions
(mediated by activating oxitocin Biosynthesis) and {which can
adopt the percentage Glial Fibrillary Acidic Protein (GFAP)}.
That, valorphin composed of nine important amino acids include’
Thr, cysteine, Proline and Tyrosine, that all of them are stabilize
each other for stabilizing GTPase synthesis, for stabilizing tRNAs
production, for stabilizing Thr phosphorylation processes, and for
stabilize both of Trp and oxitocin Biosynthesis:

Gly GGT <> Pro CCA And, Thr ACC <——> Trp TGG And, Thr
ACC <—> Gly GGT Also, ACT “Thr” <——>TGA “Cys” And,
ACA “Thr” <——> TGT ‘Cys’, ACG”Thr"<——> TGC ‘Cys’, and
Thr ACG important for Cys TGC synthesis, Where, Val and ile
are necessary for Tyr synthesis

Val ATG <—>TAC Tyr,

ILe ATA <—>TAT Tyr

So, Val and 1le are imp for Tyr kinases production, where, Thr,
Pro, Cys as mentioned previously having the role of stabilize
Trp Biosynthesis which necessary for both OPA1 repairs and
for both serotonin and melatonin biosynthesis for running I1L17
productions followed by activating GCs-beta synthesis via NR4As
pathway followed by reactivating (stabilize and readopt) both of
B-arrestins (which necessary for adopting myocardial functions)
and B-adrenergic followed by oxitocin and Nrf2 Biosynthesis
(where both are adopting antioxidative stress, adopting myocardial
constrictions , and activate with adoption both astrocytes and
lymphocytes functions mediated by Ang2-AT2 and VEGF-A
productions followed by both of heme oxygenase and anti-
inflammatory growth “and processes which included activating
normal T-cells functions”).

Cys which included in oxytocin has the necessity for contributing
in activating Trp synthesis (through activating Thr phosphorylation
which will reactivate Trp synthesis : ACC “Thr” <——>TGG “Trp)
which imp for serotonin and melatonin production, and for re-

activate OPA1 functions through activating GTPase production
by which activate IL17 productions that necessary for activating
GC-beta via NR4A2 pathway (regulated by synthase) followed
by B-arrestins, B-adrenergic, oxytocin then Nrf2 respectively.

Tyr (TAT and TAC) are activated by Glu /GIn cycle and by
methionine functions (where, methionine are necessary in brain
function through activating met pentapeptides in enkephalin tissue
with the formation of Leu pentapeptides for protecting the stability
of antioxidative function in brain and protect the lymphocytes
activities).

That Nrf2 activator upregulated oxytocin mRNA expression
and might be able to upregulate oxytocin receptor expression
by interacting with MAFF (basic leucine zipper transcription
factor) [21]. So, oxytocin mRNA is activating MAFF and activated
by MAFF for reactivating oxytocin receptor expression which
reactivate Nrf2 expressions for adopting antioxidative functions.
The B-adrenergic which important for promoting oxytocin and
Nrf2 expressions in NR4As productive pathway is necessary for
promoting oxytocin expression which is important for protecting
brain function and preventing the increasing in Glial Fibrillary
Acidic Protein (GFAP). That, activating oxytocin Biosynthesis will
activate heart and brain functions mediated by Nrf2 production
(via NR4As pathway), that it is reported that Oxytocin production
appears to prevent stroke [22].

Through activating Leu functions by activating Glu /Gln cycles,
and Thr phosphorylation, the Nrf2 will be activated via NR4As
pathway followed by adopting antioxidative stress and activating
heme oxygenase followed by Ang2-AT?2 synthesis and VEGF-A
synthesis which activate anti-inflammatory growth. The tyrosine
can be activated by isoleucine and by Val which involved in
valorphin composition that it’s important process for protecting
Tyr functional stability:

ATA 1le <—> TAT Tyr,

And GTA Val <> TAC Tyr,

While Arg in valorphin are necessary for activating Proline
synthesis which necessary for activating tRNAs production which
prevent the accumulation of Leu, ile, and Val rich protein (in
CVD risk).

And oxytocin treatment (which regulated by B-arrestins, followed
by B-adrenergic) improves cardiac function, reduces apoptosis
and inflammation, that has important roles for re-activate Thr
phosphorylation and Tph synthesis which promote Serotonin and
melatonin functions mediated by activating OPA 1 repairs functions
which followed by reactivating IL17 productions which promote
GC-beta production via NR4As pathway followed by activating
B-adrenergic, and stabilize oxitocin and Nrf2 functions followed
by Ang2-AT2 and VEGF-A productions which necessary for anti-
inflammatory processes. That Treatment with oxytocin reduces
the expression of pro-inflammatory cytokines [23].

Activating Oxytocin productions can be considered as essential to
prevent Glial Fibrillary Acidic Protein (GFAP), Attenuate Early
Brain Injury, and improve brain functions and neuro-behavioral
function (in case of reduction in +ve binding cations toxicity such
as Na and K binding toxicity). Also, cysteine is important for
activating brain functions, and help to improve chronic respiratory
conditions fertility, and improve brain functions.

That it has been reported that: l-cysteine treatment significantly
ameliorated brain edema, improved neurobehavioral function,
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and attenuated neuronal cell death in the PFC; these effects were
associated with a decrease in the Bax/Bcl-2 ratio [24]. So, cysteine is
necessary for improving neuro-behavioral function, and attenuated
neuronal cell death through activating Nrf2 synthesis (via NR4As
pathway) followed by Ang2-AT2 and VEGF-A necessary for
activating anti-inflammatory growth. Increasing in both K and
Na binding will restrict the cysteine and tyrosine functions (cause
brain edema), followed by restriction to the B-adrenergic and Nrf2
productive functions that can be the result of increasing in GFAP
(which regulated by mTORC1 /S6K pathway functions), and then
reduction in both of heart and brain function. Where increasing
in B-adrenergic activities (more than cations binding percentage)
will restrict cations binding through activating both oxytocin and
Nrf2 which activate brain functions and cardiovascular functions.
That it has been reported that: beta-adrenergic receptor function
does accompany sympathetic activation during sodium restriction
and converting enzyme inhibition [25].

And, the sodium restriction and B2-adrenergic receptor
polymorphism modulate cardiovascular function in humans. Also,
due to the importance of oxytocin functions, It has been reported
that Oxytocin Rapidly Changes Astrocytic GFAP “Plasticity”
by Differentially Modulating the Expressions of pERK 1/2 and
Protein Kinase A [26,27]

Ser/Thr phosphorylation necessary for Tph, Cys and Tyr kinases
synthesis for oxytocin synthesis to prevent mitochondrial
dysfunction and the increasing in GFAP: Ser /Thr phosphorylation
pathway are the main key for Tph and Cys synthesis, where
Tph are necessary for serotonin synthesis followed by melatonin
synthesis, but Tyr and Cys are necessary for oxytocin synthesis
followed by promoting Nrf2 synthesis which necessary for heme
oxygenase and for activating anti-inflammatory processes and
growth mediated by Ang2-AT2 and VEGF-A productions:

AGT - Ser <——>TCA Thr

ACT- Thr <——>TGA Cys

ACC - Thr <——>TGG Trp

As Tryptophan Tph formed as activate both melatonin and will
activate IL17 productions followed by GCs-beta, B-arrestins,
and B-Adrenergic productions, then followed by oxytocin for
Nrf2 synthesis and Ang2-AT2 and VEGF-A synthesis for anti-
inflammatory growth and processes, (where previous pathway
will prevent mitochondrial dysfunction and prevent increasing
in GFAP).

Ser /Thr phosphorylation has strong roles in activating
mitochondrial OPA1 function through Tph, Cys, Tyr productions
which promote Serotonin, oxitocin, and Nrf2 productions
respectively, mediated by OPA1 and IL17 production which
activate GCs-beta via NR4A2 pathway, that it has been reported
that data define a role for serine in supporting mitochondrial
function and cell proliferation through ceramide metabolism [28].
And, Mitochondrial ClpP serine protease-biological function
and emerging target for cancer therapy [29]. Also, it is reported
that mitochondrial matrix serine/threonine protein phosphatase
regulates the mitochondria permeability transition pore and is
essential for cellular survival and development [30].

So previous studies indicated the critical roles of both Serine and
Threonine amino acids for improving Trp, Cys, Tyr Biosynthesis
for improving mitochondrial OPA1 functions (where Trp has
important functions for improving OPA1 function and tRNAs
production through activating Proline synthesis), that Thr/ Ser
phosphorylation have also their responsibility for mTORC1

productions which improve astrocytes survival, and GTPase
production through modulating Tph, Cys and tyrosine synthesis
followed by Leu productions.

Where the Deficiency in Ser /Thr phosphorylation followed by
reduction in Tph, Tyr, Leu, amino acids that will be result of
Deficiency in CoQ10 synthesis, and reflect deficiency in lipid
metabolism with accumulation of cholesterol, and increasing in
GFAP. The tyrosine and Leucine are so imp for mitochondrial OPA1
repairs, Where it has been reported that, DRP1 phosphorylation at
Ser616 or dephosphorylation at Ser 637 regulates its translocation
to mitochondria and mitochondria fission36. And Inhibition of
DRP1 and scavenging mtROS attenuated LPS-induced VE-
cadherin Y658 phosphorylation and endothelial permeability [31].

The tyrosine are playing important role in leucine synthesis,
While Val imp for tyrosine synthesis, and tyrosine necessary
for stabilizing Leucine productive functions

GTA Val <> TAC Tyr

TAT Tyr <> ATA ile

And, “Tyr’<——>activate OPA1 function —> activate Leucine
synthesis.

That Again Tyrosine, Leu, Arg, and valine are essential in
valorphin composition which contain nine essential amino
acids

Leu Val Val Tyr, Pro Pro Thr GIn & Arg.

So as tyrosine, Leu (and Pro essential for activating OPA1 and
tRNAs will be discuss later) are so necessary for mitochondrial
function as valorphin (VV-hemorphin-5) is so necessary for
activating mitochondrial OPA1 functions and astrocytes survival as
well through activating serotonin synthesis followed by activating
NR4As pathway productive functions.

Tph “TGG”, Tyr, and Leucine are having important role in
activating mitochondrial function and CoQ10 biosynthesis
Firstly all of Tph “TGG”, Tyr, and Leucine are necessary for
activating mitochondrial function and for adopting antioxidative
functions, where availability of sufficient of those three amino
acids will prevent accumulated inflammatory molecules through
activating synthase function and activating IL.17 synthesis which
activate GCs-beta synthesis.

The Tph “TGG” synthesis promoted by threonine “ACC” that is
upon ATPase will utilize GTPase which activate mitochondrial
OPA1 fusion which prevent the accumulation of inflammation.

That, the Kyn pathway of Trp metabolism is activated due to
inflammation and stress, further skewing immune balance [32].
Tryptophan is a precursor for the biosynthesis of co-enzymes
and neuromodulators, such as NAD/NADP(H), kynurenic acid,
melatonin and serotonin [33]. And, stimulating the TRP-NAD+
pathway with NAD+ precursors improves hepatic mitochondrial
and overall metabolic function through SIRT1 modulation [34].

So, it’s clear that tryptophan necessary for activating mitochondrial
functions through activatibg GTPase which is necessary
for mitochondrial OPAT1 repairs, and is activated by Ser /Thr
phosphorylation. Where, Mitochondrial fusion is regulated
by GTPase-dependent proteins, including MFN1, MFN2,
and OPAI1 [35]. That also leucine has the role of activating
mitochondrial fusion. Where has been reported that Leucine
imparts cardioprotective effects by enhancing mTOR activity
and mitochondrial fusion in a myocardial ischemia/reperfusion
injury [36].
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And it’s necessary to note that both tyrosine and leucine are
necessary for building the promoters in active genes and subunits
“Tyr _ TAT, TAC

Leu TTA, TTC

For activating mitochondrial repair and functions which activate
CoQ10 synthesis.

That Expression of phosphorylation-deficient, catalytic hypomorph
PDHK 1 mutants in cancer cells leads to decreased cell proliferation
under hypoxia and increased oxidative phosphorylation with
enhanced mitochondrial utilization of pyruvate, and reduced tumor
growth [37].

And Studies approved the necessity of Tyr with leucine for
activating mitochondrial repairs “fusion” and functions, that it has
been approved that Stable c-Src activation decreased the distance
between the ER and outer mitochondrial membrane (OMM)
[38]. Also the GTPase synthesis (promoted and regulated by Tyr
kinases functions) necessary for fusion of the outer mitochondrial
membrane. That it’s approved: a major component of the tethering
structures between the two organelles is mitofusin 2 (Mfn2),
a GTPase associated with fusion of the outer mitochondrial
membrane [39].

So tryptophan, tyrosine, and leucine are having important
functions for activating mitochondrial function and CoQ10
synthesis. The importance of tyrosine in activating mitochondrial
repair & functions boils down to activate CoQ10 synthesis
regulated by coenzyme B6 which necessary for converting Tyr
to p-hydroxybenzoic acid. The deficiency of the coenzyme B6
(which necessary for converting tyrosine to p-hydroxybenzoic
acid) can cause dysfunctions, prior to the formation of vitamin
Q10, to DNA [40]. Also, Human cells synthesize CoQ 10 from
the Tyrosine , through eight steps which require adequate levels
of vitamins [41].

And, it has been reported that: phosphorylation the protection
against apoptosis and the antioxidant capacity of OXT may
contribute to the observed increase in cell proliferation , and
Oxytocin and OXTR appear to be fundamental for cell growth
and viability of glial cells [42].

Note that : tyrosine TAT <——>

ATA isoleucine “Ile”, while Tyr TAC <——>ATG _
Methionine upon translation processes, where Tyr synthesis is
so important for manufacturing active promotors that controls the
functions of genes activities and directs them to promote their own
functions for their immune system . The presence and availability
of Tyr with Leu

(Tyr _ TAT, TAC Leu TTA, TTC) will form so important active
promoters for their active subunits that will have the role of
activating mitochondrial OPA1 fusion and repairs, and will have
the roles of activating their signals migration through tRNAs
synthesis (where tRNAs regulated by Trp, Pro, & Arg functions).

As tyrosine kinases promote CoQ10 as the decreasing in
phosphorylation (by Decreasing in Tyr kinases) will reflect
decreasing in CoQ10 production, and will reflect decreasing
in adopting sodium and potassium channel, that will lead to
increasing in Na+ and K+ binding toxicity.

That, it has been reported that

Severe CoQ10 deficiency is associated with marked decrease of
cellular ATP content [43]. And the sever decreasing in CoQ10
is mainly due to fail in reactivating OPA1 repairs and functions,

where Trp “TGG” is so necessary for reactivating GTPase
synthesis which necessary for activating OPA1 repairs followed
by reactivating IL17 and NR4As pathway.

Tyrosine kinases & leucine necessary for phosphorylation
for OPA1 repairs and IL17 production for activating NR4As
pathway and lymphocytes

Opioid receptors and their ligands produce powerful analgesia that
is effective in peri-operative period and chronic pain managements
accompanied with various side effects. Opioids can also interfere
with the immune system, not only participating in the function
of the immune cells, but also in modulating and innate acquired
immune responses [44].

Note the: opioid accompanied with various side effects due
to its first interfere with cellular processes for Organizing and
rearranging its necessary amino acids, which are essential for
immunity, that is why it was mentioned that it certainly has
the ability to reorganize the immune response and reconfigure
the important receptors which important cell running cellular
processes.

Firstly, morphine and the endogenous opioid peptides, including
B-endorphin and dynorphin peptides, modulate the function of
lymphocytes (which included modulating and innate acquired
immune responses) [45]. Note that the Activation of tyrosine
kinase (where tyrosine included in valorphin) are necessary
for creating the autophosphorylation” which is mechanistically
coupled to the recruitment of adaptor proteins which necessary
to adopt, initiate, and activate immune.

That it’s approved the activation of tyrosine kinases activity results
in “autophosphorylation” which is mechanistically coupled to
the recruitment of adaptor proteins and conjugation of ubiquitin
to RTKSs [46].

And it’s approved: Na/K-ATPase-Mediated Signal Transduction
(autophosphorylation) which regulated and promoted by Src
family kinases which are membrane-associated non-receptor
tyrosine kinases, play essential role in the signal transduction
pathways provoked by many extracellular stimuli [47].

And again, Tyrosine kinases (note tyrosine with leucine necessary
for re-activating OPA1 proper functions) has necessary role for
activating mitochondrial function (which necessary to adopt proper
immune responses) through activating protein phosphorylation
and dephosphorylation [48].

Where, Src-Tyrosine kinases considered the major agents in
mitochondrial tyrosine phosphorylation [49]. And so it’s clear
that the modulation of thymocytes and mature lymphocytes are
promoted by tyrosine kinases through activating dopamine and
serotonin followed by IL17 which necessary for glucocorticoid-
beta synthesis via NR4As pathway started by activating OPA1
function.

That it has been reported that: Modulation of Itk, Txk, and Lck
(tyrosine kinases) in thymocytes and mature lymphocytes is
another mechanism by which glucocorticoids modulate T-cell
activation and Differentiation [50].

And, Non-receptor-tyrosine Kinases Integrate Fast Glucocorticoid
Signaling (promote fast IL17 synthesis for GCs-beta synthesis
via NR4As pathway) in Hippocampal Neurons [51]. And, the
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promotion of wound repair by coenzyme Q10: PI3K/Akt signal
activation [52]. The promotion of wound repair is running by
coenzyme Q10 which activated by PI3K/Akt and regulated by
mitochondrial OPA1 proper functions.

Also, CoQ10 inhibits platelet integrin allbp3 outside-in signaling,
where That inhibitory effects are mainly mediated by upregulating
cAMP/PKA pathway [53].

Thus, Src kinases (with availability of leucine functions) are
necessary for activating mitochondrial OPA1 functions which
necessary for activating CoQ10, followed by activating both
serotonin and IL17 which necessary for activating glucocorticoid-
beta Via NR4As pathway followed by activating oxytocin and
Nrf2 production which necessary for astrocytes survival.

White matter hyperintensities (WMHs) reverse decreasing in
tyrosine kinases and leucine that reflect decreasing in OPA1
functions, decreasing in cerebral blood flow, and decreasing
in Nrf2 synthesis

White matter hyperintensities (WMHs) of presumed vascular
origin are neuroimaging feature of small vessel disease (SVD), a
disorder of the cerebral microvessels. WMHs are visible on MRI
as hyperintense lesions on T2-weighted and hypointense on T1-
weighted sequences.

Cerebral small vessel disease (SVD) is a major contributor to
stroke and dementia, characterized by white matter hyperintensities
(WMH) on neuroimaging. WMH are associated with reduced
cerebral blood flow (CBF) [54]. Inhibition of the JAK2V617F
kinase with a small molecule inhibitor leads to inhibition of
proliferation of hematopoietic cells [55].

Note that Reduction in Tyr kinases synthesis revers decreasing
in both Valine and isoleucine

ATA ile <—> TAT Tyr

GTA Val <> TAC Tyr

And:

GIn /CAG<—> Leu /GTC

And the reduction in Gln reverse reduction in Leu and consequently
in Nrf2 functions.

Where HO-1 is important for the proper function of hematopoietic
stem cells “HSC” such self-renewal. That HO-1 expression in
HSPC in steady-state levels is low, but increases in hematopoietic
stress, such as hematopoiesis [56].

The Nrf2 transcription factor promotes the expression of HO-1
(if originated from Trp and Proline function) to remove excess of
heme , and protect against oxidative stress (adopt antioxidative
functions) [57].

Also the activation of D2-type dopamine receptors on HSCs and
LSK cells can promote hematopoictic Reconstitution [58]. So,
activation of D2-type dopamine receptors (which connected to
and depend on tryptophan functions and GTPase) necessary to
promote hematopoietic Reconstitution, mediated by oxitocin and
Nrf2 production followed by Ang2-AT2 and VEGF-A productions
which promote heme oxygenase and anti-inflammatory growth.

Where, reduction in tryptophan, in Tyr, and in Leu result in
decreasing in serotonin and in both OPA1 functions and Nrf2
followed by reduction in platelets production.

That serotonin (5-hydroxytryptamine; 5-HT) is a growth factor
for hematopoietic cells promote the megakaryocytes (MKs)
proliferation (which produces platelets). [59].

And, Users of atypical antidepressants, selective serotonin
reuptake inhibitors, and depressed people displayed markers of
cerebral small vessel disease [60]. So it’s prohibit to use atypical
antidepressants, selective serotonin reuptake inhibitors which is
a wrong way for activating white matter hyperintensity survival
and later stroke.

Where, reduction in serotonin result of decreasing in
megakaryocytes proliferation followed by reduction in
hematopoiesis and associated to white matter hyperintensity That
it’s reported : the While Clonal hematopoiesis with DNMT3A
mutation is associated with lower white matter hyperintensity
volume [61].

And, Hematopoietic stem cell transplant, if performed early in
metachromatic leukodystrophy, can not only stabilize but even
improve cerebral white matter abnormalities [62].

So now it’s necessary to declare that activating both serotonin and
dopamine via Activating Tyr kinases, Trp, will promote melatonin
production that will activate hematopoietic cells mediated by the
expression both of Oxitocin and Nrf2 which for promoting heme
oxygenase and Ang2-AT2 and VEGF-A necessary for activating
hematopoietic cells functions and anti-inflammatory growth via
NR4As pathway.

That dopamine receptors on HSCs and LSK cells can reflect the
IL17 productions which activate glucocorticoid-beta Via NR4As
pathway followed by activating B-adrenergic and oxitocin which
followed by Nrf2 production which necessary for activating heme
oxygenase and promote both Ang2-AT2 and VEGF-A productions
which necessary for hematopoietic Reconstitution.

That the inhibition in activating NR4As pathway by inhibition
in both serotonin and dopamine will inhibit the hematopoietic
cells functions and will reflect Inhibition or decreasing in Nrf2
production and dysfunction in the modulation of antioxidative
stress and anti-inflammatory processes that will be result of the
survival of white matter hyperintensity.

Also, reduction in serotonin result of decreasing in megakaryocytes
proliferation followed by reduction in hematopoiesis which
associated with white matter microstructure affects processing
speed in cerebral small vessel disease [63].

So, activating mitochondrial OPA1 function via Activating Trp
and Proline (which contained in valorphin composition) has
strong roles to activate lymphocytes proper functions and protect
from Cerebral Small Vessel Disease, and protect heart and blood
vessels from immunometabolic injuries, through activating in
serotonin and megakaryocytes proliferation mediated by IL17
productions which activate GCs-beta productions via NR4As
pathway followed by oxitocin and Nrf2 production necessary
for heme oxygenase and for activating Ang2-AT2 and VEGF-A
necessary for anti-inflammatory growth and activate lymphocytes
functions.

The threonine (which activate Tph synthesis), Tyr and Leu are
so important for OPA1 repairs and functions and necessary
for serotonin synthesis which boost dopamine production
which followed by activating NR4As pathway which regulate
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B-Adrenergic productions followed by activating oxytocin
synthesis which regulated by Cysteine and Tyrosine which also
important for improving Nrf2 synthesis.

where decreasing in Cysteine will be result of decreasing in
oxytocin and decreasing in Nrf2 and will lead to Alzheimer’s
disease and will be followed by in both Ang2-AT2 and VEGF-A
which will WMH which associated with reduction in cerebral
blood flow (depending on the percentage of decreasing in Cysteine,
Tyr and in Leucine followed by decreasing in NR4As productive
pathway). Also, Deficiency of Nrf2 (which reflect serotonin
deficiency) exacerbates white matter damage and microglia/
macrophage levels in a mouse model of vascular cognitive
impairment [64].

And, activating Nrf2 induce antioxidative and enhance red
blood cells (RBC) started by Activating NR4As pathway and
mediated by activating B-adrenergic and oxitocin which protect
Nrf2 functional stability which promote heme oxygenase and
anti-inflammatory growth which includes blood cells (RBC)
phagocytosis which occurs by many tissue as bone marrow, spleen
and also by astrocytes functions [65].

And, The Nrf2 dysfunction plays a significant role in VCID
pathogenesis [66]. So, activating oxytocin followed by Nrf2 via
NR4As pathway (and firstly promoted by tryptophan functions
which promote both serotonin and Proline) will up-regulate
phagocytosis-mediating scavenger receptor CD36, that will
protect from white Matter Hyperintensity in Cerebral Small Vessel
Disease, and will mitigate the Vascular cognitive impairment and
dementia (VCID) process.

Serotonin (regulated by Src functions and by both Leucine
and tryptophan) act as an inhibitor of the increasing glial
fibrillary acidic protein GFAP

The increasing in binding of +ve charge cations with Threonine
and Tryptophan “Tph” will hold and inhibit Their functions
that will be the main reason for decreasing in serotonin and in
dopamine production followed by Deficiency in OPA1 repair (due
to decreasing in GTPase utilized from Tph functions) and will lead
to Deficiency in CoQ10 synthesis with accumulation in IL2 and
in cholesterol and result in decreasing in IL17 and in GCs-beta
synthesis followed by reduction in NR4As pathway.

Tph is necessary for GTPase synthesis which is important for
activating OPA 1 repairs and consequently necessary for activating
synthase and phospholipase functions (notice deficiency in Thr
will reflect Deficiency in cysteine amino acids that will lead to
Deficiency in both oxytocin and Nrf2 functions).

Where it has been reported that The Trp is the most complex and
the most energy-consuming among all amino acids. , and one of
the rarest in the proteome [67].

The coexpression of Src resulted in PP2-sensitive increases in
SERT function and expression [68]. Where, SIRT1 improves
hepatic mitochondria (which adopt mTORC1 /S6K expression
and GFAP expression), and Sirt3 important for Nrf2 production
which necessary for antioxidative functions and activate proper
astrocytes functions with adoption to GFAP expression.

And, the decreasing in mitochondrial OPA1 functions followed
by reduction in both serotonin and dopamine and followed by
reduction in NR4As pathway can reflect increasing in glial acidic
protein. That it has been reported that Serotonin may act as an

inhibitor of glial fibrillary acidic protein GFAP expression either
on the transcription or on the stability of the GFAP-mRNA [69].

So, it’s clear that decreasing in the threonine, Cys, Leu, tyrosine and
in Tph will inhibit or decrease the serotonin synthesis followed by
decreasing in activating NR4As pathway followed by decreasing
in IL17 and in GCs-beta and in all of B-arrestins, B-adrenergic
and Nrf2 with increasing in the accumulated cholesterol and in
pro-inflammatory molecules.

The Deficiency in Thr will be followed by Deficiency in cysteine
and in Trp (TGG) and will be followed by the survival of fatal
neonatal encephalopathy with hypotonia and reflect Deficiency
in both melatonin (which promoted by serotonin synthesis) and
in oxytocin Biosynthesis where both serotonin and oxitocin
considered as strongly necessary for improving both brain and
heart functions through activating Nrf2 functions for activating
heme oxygenase and activate both Ang2-AT2 and VEGF-A
productions which necessary for anti-inflammatory growth.

Both of dopamine and serotonin are connected to each other that
as the activation of serotonin occur as dopamine levels will be
reduced (and as dopamine activated as serotonin levels will be
reduced). That Serotonin Agonists Reduce Dopamine Synthesis
in the Striatum Only when the Impulse Flow of Nigro-Striatal
Neurons Is Intact [70].

And serotonin inhibits impulsive behavior while dopamine
enhances impulsive behavior, that Serotonin neuron activation
does not induce inhibition of motor behaviors [71].

Also, The dopamine are so effective for activating brain memories,
That PDD patients have extensive cholinergic loss as well as
dopamine (DA), that combined loss of DA and ACh could
be sufficient for pathogenesis of specific cognitive deficits as
Parkinson’s disease dementia “PDD” [72]. Extensive cholinergic
loss as well as dopamine (DA) because loss of Tyr kinases (which
necessary for choline kinases and dopamine synthesis) will be
result of deficits in both genes and in their productive pathway, that
combined loss of DA and ACh reflect a sever loos and deficiency
in tyrosine kinases (which in the main composition of valorphin),
that could be sufficient for pathogenesis.

The melatonin (regulated by Thr which regulate Tph synthesis)
has strong roles in neuroprotection through activating NR4As
pathway

That melatonin level (regulated mainly by threonine which
regulate tryptophan synthesis) is disturbed in some neurological
conditions such as stroke, Alzheimer’s disease, and Parkinson’s
disease, which indicates its involvement in the pathophysiology of
these diseases. Its properties qualify it to be a promising potential
therapeutic neuroprotective agent [73].

Melatonin has important antimicrobial properties and can mediate
activation and proliferation (through activating the full NR4As
productive pathway) of intestinal mucosal immune cells [74].
And, melatonin exerts its anti-gastrointestinal cancer actions
are explained, including inhibition of proliferation, invasion,
metastasis, and angiogenesis, and promotion of apoptosis and
cancer immunity [75].

So, the antimicrobial properties of melatonin described as its
role in activating NR4As pathway mediated by activating IL17
synthesis which promote glucocorticoid-beta as a first active
step in NR4As pathway followed by B-arrestins synthesis and
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B-Adrenergic productions which followed by oxitocin and Nrf2
production and consequently followed by Ang2-AT2 and VEGF-A
productions “respectively” followed by activating heme oxygenase
and anti-inflammatory growth.

it’s clear that serotonin and oxytocin synthesis respectively) that
will be the result of decreasing in serotonin and in dopamine that
will lead to decreasing in attention and in bran memories (followed
by decreasing in decreasing in oxytocin synthesis which promoted
by B-adrenergic), and decreasing in antimicrobial properties
due to decreasing in melatonin which necessary for activating
NR4As pathway that can lead to decreasing in oxitocin followed
by decreasing in Nrf2 and in anti-inflammatory growth and
processes that will be result of gastrointestinal cancer, which reflect
decreasing in GC-beta and in B-arrestins followed by decreasing
in both B-adrenergic and in Nrf2 followed by decreasing in Ang2-
AT2 and in VEGF-A synthesis and decreasing in the regulated
anti-inflammatory growth respectively.

Melatonin possesses an incredible variety of actions and one of the
most promising is its antineoplastic effect of the (through its role
in activating NR4As pathway) . In particular, melatonin inhibits
more than one of the cancer hallmarks due to its antiproliferative,
cytostatic, antimetastatic, and proapoptotic effects against tumor
cells (note: by promoting the full NR4As productive pathway)
[76].

So as melatonin (which firstly regulated by Thr amino acids
for Tph TGG and synthesis) has antineoplastic effect as has
the role of enrolling the neoplastic molecule through activating
NR4As productive pathway for activating GCs-beta followed by
B-adrenergic and oxytocin for promoting Nrf2 synthesis which
are necessary for anti-inflammatory growth.

And so melatonin has the role of anti-fatal neonatal encephalopathy
with hypotonia through activating NR4A2 productive pathway
and reactivating brain functional activities.

That it has been reported that: Melatonin has diverse properties
in neuroprotections include antioxidant, anti-inflammatory, and
anti-apoptotic effects. that melatonin is a promising agent to
improve the outcomes of infants with NE [77].

Melatonin are important for Neuroprotection through its role
for activating GTPase (that its triple codons is TGG which
promote GTPase synthesis) which necessary for improving OPA 1
inner membranes repair which necessary for CoQ10 synthesis
and activate NR4As productive pathway for activating anti-
inflammatory growth which includes Neuroprotection.

It has been reported that: it’s safety and helpful to use Melatonin
for Neuroprotection in Asphyxiated Newborns [78].

Also, Melatonin seems to be safe and beneficial in protecting
neonatal brains from perinatal HIE [79]. That melatonin promote
Rho-family GTPases productions which is the key regulators of
the actin cytoskeleton, play essential roles in orchestrating the
development and remodeling of spines and synapses [80].

So Melatonin (which activated by Trp “TGG”) has the role
of protecting neonatal brains and necessary for orchestrating
development and remodeling of spines and synapses through
promoting GTPase productive functions.

So melatonin which regulated by Trp TGG and serotonin synthesis
is firstly regulated by Threonine “which involved in valorphin” has
the important role for activating the NR4As productive pathway.

That melatonin synthesis are reflecting the strong role of Tph for
activating GTPase synthesis which promote and activate OPA1
inner membranes repair that promote CoQ10 synthesis and prevent
fatal neonatal encephalopathy and hypotonia through activating full
NR4A2 productive pathway mediated by IL17 synthesis and GCs-
beta synthesis followed by B-arrestins synthesis and B-Adrenergic
and Nrf2 synthesis which reactivate anti-inflammatory growth and
brain functional activities.

And, the importance of valine is so important for stabilize
tyrosine kinases synthesis and functions (and the role of glu/
Gln cycles are for stabilize valine synthesis)

GTC  Valine <<—>> CAG Glutamine
GTA Val <> TAC Tyr
ATA  Isoleucine <——> TAT tyrosine

Notice that both valine and isoleucine are involving in valorphin
composition, that it’s clear that valorphin necessary for activating
Tph synthesis and necessary for tyrosine kinases production
necessary for serotonin and dopamine production, and also the
presence of Leu is necessary for Nrf2 production.

Cysteine, Tph, Leu and tyrosine kinases necessary for
activating astrocytes and protect from Autoimmune
Increasing in the defective OPA1 membranes will be the result
of increasing in accumulated inflammatory subunits. The
mitochondrial dysfunctions can be due to severe deficiency in
Trp TGG, and in Gly (and “or” in Arg), and in the necessity
hydrophobic amino acids as Leu, Tyr Glu GlIn, Val... etc.
Where Trp, Leu, Tyr and Gly are playing important role in
mitochondrial repair and functions and consequently in activating
astrocytes functions.

Threonine phosphorylation are necessary for serotonin, for
oxitocin and for Nrf2 synthesis :(ACT Thr ———>TGA Cys
ACC Thr —>TGG Trp which activate melatonin at night).

The Glu GlIn cycle are necessary for activating valine synthesis
and functions which necessary for activating tyrosine synthesis,
that threonine phosphorylation promote both Trp TGG and Cys
synthesis where both Tyr and Cys activate oxytocin synthesis while
Tph activate serotonin and melatonin synthesis. That it has been
reported that Glutamatergic clock output stimulates melatonin
synthesis at night [81].

So, Glu functions stimulate Trp functions for activating
melatonin Biosynthesis and so is having the role of activating
IL17 productions through its role in activating OPA1 functions.
And, inhibition in Thr phosphorylatior inhibition in Cys and Trp
synthesis will inhibit or decrease all of serotonin melatonin and
oxitocin synthesis.

Threonine are playing necessary role in activating Cys and
Trp synthesis while Glutamate can activate Leu synthesis,
where glutamine can modulate melatonin synthesis through
its mechanisms that started by activating leucine synthesis
GAA Glutamate =—> CTT Leucine

And “TTA” Leu <——> activate “AAT” Tyr

And “ACA” Thr <——>activate “TGT” ‘Cys’

then followed by {ACT Thr <——>TGA Cys

ACA Thr<—> TGT ‘Cys’
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ACG Thr <——>TGC ‘Cys’}

ACC - Thr <~—>TGG “Tph”

Tryptophan which is important for serotonin and melatonin
synthesis which will activate the full NR4As productive pathway,
while Tyr and Cys synthesis will activate oxitocin synthesis
regulated by B-adrenergic.

Glutamate stimulate leucine synthesis which enhance Tyr synthesis
which will activate Tyr kinase necessary for serotonin and
dopamine production followed by activating melatonin synthesis
which will activate NR4As productive pathway, where the primary
formation of Cys and Tyr will activate oxitocin synthesis while
Leu which formed by glutamate will activate Nrf2 productive
functions. Where it has been reported that glutamate modulate
the pineal melatonin synthesis [82].

It’s important to note that Leu and GIn are stabilizing and
regulating each other throughout translation processes that
(GAA) Glutamine <—> leucine (Leu CTT)

(GAG) Glutamine <—> leucine (Leu CTC).

And Thr ACT —>TGA Cys

And TCA - Ser —> AGT Cys which activate ~—>oxytocin
synthesis.

That it has been reported that: L-leucine stimulates glutamate
dehydrogenase activity and glutamate synthesis by regulating
mTORC1 [83].

So Trp TGG is necessary for activating melatonin synthesis (where
leucine is necessary for Nrf2 synthesis), where melatonin is so
important for activating immune cells by stimulating NR4As
productive pathway for activating IL17 synthesis which necessary
for GCs-beta synthesis then followed by B-arrestins pro for
activating B-adrenergic which promote oxytocin synthesis for
Nrf2 synthesis which necessary for activating Ang2-AT2 and
VEGF-A synthesis for anti-inflammatory growth.

And, the necessity of tryptophan is regulate mitochondria OPA1
repairs by activating GTPase synthesis, that any decreasing in
tryptophan will cause reduction in GTPase and in brain function
and cause decreasing in CoQ10 and cause autoimmune diseases
(depending on the percentage of decreasing in Tph). That
mitochondrial fission are primarily regulated by Tph which has
the role of stimulating GTPase synthesis which necessary for
OPAL repairs [84].

Also, Tph and GTPases has strong roles in the regulation of
mitochondrial dynamics in Parkinson’s disease [85]. And, The
ARL2 GTPase Is Required for Mitochondrial Morphology,
Motility, and for Maintenance of ATP Levels [86].

Where decreasing in GTPase production will reflect decreasing
in ATPase activities (decreasing in adopting ATPase activities
with decreasing in adopting Na and K channels) that will increase
inflammation and Na and K binding toxicity.

And, GTPase synthesis are so imp for protein synthesis that
breakdown of Tph will promote firstly Ser and Thr phosphorylation
pathway which will promote both Cys and Tyr which activate
oxytocin synthesis and complete NR4As productive for Nrf2
synthesis and both Ang2-AT?2 and VEGF-A for anti-inflammatory
growth.

That it has been reported that: NOAT is an essential GTPase
required for mitochondrial protein synthesis , that NOA 1-deficient
mice exhibit midgestation lethality associated with a severe
developmental defect of the embryo and trophoblast [87].

Where GTPase synthesis is the initial important of steps for
activating proliferation through activating glucocorticoid beta
followed by B-arrestins which is essential for activating Ang2-AT2
(for adopting heart constriction) followed by activating VEGF-A
synthesis for adopting anti-inflammatory growth mediated by
B-adrenergic and Nrf2 synthesis via NR4As pathway, that
decreasing or Deficiency in GTPase synthesis or production will
lead to defect in anti-inflammatory pathways that will lead to
defect in the development of embryo and trophoblast.

And, Rho-GTPases is regulators of T lymphocyte [88]. The
GTPase synthesis by Tph are required for OPA 1 inner membrane
repairs and inner membrane fusion, and the Defect in OPA1
function are fully related to GTPase Deficiency and consequently
related to tryptophan Deficiency which considered as the most
complex and the most energy-consuming among all amino acids,
and considered as the one of the rarest in the proteome.

It’s important to note that Thr TCC is necessary for preventing
Tph TGG synthesis, where valorphin is containing Thr TCC and
Leu in its composition that valorphin has the strong Advantages
for Tph synthesis and functions and for mitochondrial OPA1
repair and function.

And in brief, the Tph and Leu are so necessary for activating
NR4As pathway by astrocytes cells functions started by adopting
and activating mitochondrial OPA1 repairs and functions followed
by serotonin and dopamine synthesis which exactly followed by
activating melatonin and IL17 productions which will begin to
activate GCs-beta and B-Adrenergic productive functions which
will be followed by oxitocin and Nrf2 production which adopt
heme oxygenase and antioxidative stress followed by Ang2-AT2
and VEGF-A synthesis which necessary for anti-inflammatory
growth and TH17 production “respectively”.

Also note that, endoplasmic reticulum stress can be adopted and
feedback by astrocytes function by activating NR4As pathway in
astrocytes. That in response to ER stress, the astrocytes are having
the roles to adopt inflammation through producing inflammatory
mediators, that can reduce trophic support, and can transmit the
adopted ER stress to other cells [89].

Arg, Leu & Proline involved in morphine That important for
adopt immune functions, heart and brain in strong healthy
conditions

That Myeloid cells are major players that exploit the regulators of
Arginine metabolism (for proline synthesis) to mediate diverse,
and adopt immunity through protecting the stability of tRNAs
synthesis and protecting the signals transmission activities. The
regulators of arginine metabolism can elicit dichotomous innate
and adaptive immune responses [90].

Special attention has been paid to the group of branched-chain
amino acids (BCAA), leucine, isoleucine, and valine, since their
plasma values are frequently found in high concentrations in
individuals with CVD risk. Nevertheless, dictary BCAA, leucine
in particular, have been associated with improved indicators of
atherosclerosis [91].
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leucine, isoleucine, and valine, since their plasma values are
frequently found in high concentrations in individuals with CVD
due to dysfunction in Arg and in tryptophan metabolic functions
which will be result of Deficiency in Proline followed by reduction
in tRNAs which will be result of hypertension and accumulated
Val, Leu-protein and other imp branched amino acids protein.

{{AGG Arginine Arg R<——>CCT Proline} }
And,
CCA  Proline <——>tryptophan TGG} }

Where Proline necessary for. TRNAs synthesis and for genes
signals transmission. That it has been reported that conserved
proline triplet in Val-tRNA synthetase and the origin of elongation
factor P.

And we suggest that the critical role of the proline triplet for ValS
activity may explain why bacterial cells co-evolved the EF-P
rescue system [92].

So, absence of Proline result of decreasing in tRNAs synthesis
followed by accumulation in Val, Leu and ile. Where isoleucine
is characterized for Tyr synthesis

ILE ATT, ATC, ATA

{{Tle ATA<—>TAT Tyr}}

While the other two triplets of Ile (ATT, ATC) are for termination.
So absence of Arg and Trp will result of Deficiency in Proline
and consequently in their necessity tRNA that will be result of
increasing in Tyr and hypertension in CVD. also, it’s reported
that: proline metabolism impacts beneficial tissue regeneration,
but also contributes to the progression of devastating pathologies
such as fibrosis and metastatic cancer.

That Salivary proline-rich peptides able to neutralize microbe
attacks could contribute to avoiding the development of dental
caries, and infectious disease [93].

So it is cleared why Arg and Proline are strongly found in
hemorphin composition. That hemorphin-5) is nine essential
amino acids

Leu Val Val Tyr, Pro Pro Thr Gln & Arg

So again deficiency in Arg result of Deficiency in Proline that will
be result of accumulation of Leu Val Val Tyr, Pro Pro Thr
Gln and then will be result of hypertension and CVD with severe
Deficiency in serotonin and melatonin

And That the biosynthesis of proline is key to sustain protein
synthesis, support mitochondrial function and nucleotide
Biosynthesis [94].

So I can strongly conclude that

Decreasing in Arg and tryptophan followed by decreasing in
Proline will be result of decreasing in lymphocytes functions,
decreasing in antioxidative function, and accumulation in IL2 and
IL6, with decreasing in mitochondrial OPA1 function.

And the morphine synthesis are strongly important for adopt,
and strengthen immune for protecting heart brain and all immune
functions in strong healthy functions against disease progression.

As Proline is necessary for immune function as Glu /Gln cycle
is playing necessary role for leucine synthesis and for proline
synthesis and its availability by intestine cells [95].

Mitochondrial Disorders Due to Deficiency In Proline, Leucine
and deficiency in Sirtl followed by Deficiency of Nrf2 which
exacerbates white matter damage

Firstly, previously we discussed the necessity of Proline synthesis
from tryptophan are so important for mitochondrial OPA1 repair
and for continuing activating serotonin syndrome and NR4As
Productive Pathway functions.

Coenzyme Q10 deficiency can be primary, or secondary to other
inherited neurogenetic disorders. 30 Primary disorders of Q10
biosynthesis fall into four main groups: 1) an encephalopathic
form presenting with myeloglobinuria encephalopathy and
ragged red fibers on the muscles biopsy; 2) a cerebellar form
with prominent cerebellar atrophy on brain MRI; 3) an infantile
form with encephalopathy and steroid-unresponsive nephrotic
syndrome; and 4) a pure myopathic form with elevated creatine
kinase and ragged red fibers.

A muscle biopsy may be required to reliably diagnose coenzyme
Q10 Deficiency.

The understandable reasons for ragged red fibers on the muscles
biopsy is that : the Deficiency In leucine which reflect Deficiency
in Tyrosine amino acids and in tyrosine kinases synthesis too (TTA
“Leu” <——>AAT “Tyr”)) that will lead to decreasing in serotonin
and dopamine in that tissue (because Tyr kinases necessary for
ATPase function which necessary for dopamine production, that
will reflect decreasing in Glu Gln cycles), followed by decreasing
in B-adrenergic, in oxitocin, and in Nrf2 functions that will be
the result in deficiency in Nrf2 which exacerbates white matter
damage and microglia/macrophage levels.

And, the Isolated Mitochondrial Myopathy Associated With
Muscle Coenzyme Q10 Deficiency [96]. The deficiency in
valorphin will be result in decreasing in Leu, in arginine and in
Proline which are necessary for regulating and modulating Sirt1
which necessary for preventing the mitochondrial dysfunction
and metabolic disorders.

Where it has been reported that: Leucine (which necessary
in valorphin composition) supplementation increases SIRT1
expression and prevents mitochondrial dysfunction and metabolic
disorders [97].

And, Leucine Modulates Mitochondrial Biogenesis and SIRT1-
AMPK [98]. And Sirtl and Sirt3 Activation Improved Cardiac
Function of Diabetic Rats via Modulation of Mitochondrial
Function [99].

And also mutation in mitochondrial OPA1 can caused firstly
by mutations in mTORC1 and in S6K due to Deficiency In Ser
phosphorylation followed by mitochondrial dysfunction that can
show mutations in COQ4.

Where it has been reported that, Primary coenzyme Q10
deficiency-7 (COQ10D7) is a rare mitochondrial disease caused
by biallelic mutations in COQ4 [100].

Moreover, CoQ10 deficiency can reflect decreasing in activities
of Sirtl and Sirt3 deacetylases functions, that later we will
explain that Thr, Tph, Tyr, Cys, and Leu deficiency can reflect
decreasing or inhibition in Sirts expression and decreasing in
CoQ10 expression followed by decreasing in oxytocin and in
Nrf2 expressions (note Sirts is an important key for activating
Nrf2 that leucine is the main activator for both of them) believed
to be key determinants of health span.
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And, Nur77 increase SIRT1 functionality and stability and both
Nur77 and Sirt1 decrease the oxidative stress [101]. And the Sirtl
synthesis is so important for Nrf2 production [102]. So Valorphin
activate firstly Serotonin And dopamine production followed
by melatonin production which activate NR4As productive
(Nur77) which activate B-adrenergic and oxitocin followed by
Sirt]l production which stimulate Nrf2 productive functions for
activating anti-inflammatory growth and processes .

Nur77 stimulate SIRT1 Production (upon leucine and tyrosine
functions which necessary for increasing Sirtl productions)
mediated by B-adrenergic and oxitocin and followed by Nrf2
production.

That leucine significantly increased the mRNA levels of mito[|
chondriallrelated genes. That it has been reported that 0.25%
leucine supplel/mentation promoted enzymatic and nonl]
enzymatic antioxidant capacity and mitochondrial biogenesis
and function [103]. And, high proportion of leucine is required
for optimal stimulation of the rate of muscle protein synthesis by
essential amino acids [104].

So, Leucine Modulates Mitochondrial Biogenesis, SIRT1-AMPK,
and necessary for stimulating proper Nur77 for Sirt] Productions.

That NR4A nuclear receptors sub-family (Nur77, Nurrl and NOR-
1) are emerging as important key in cardiac stress responses and
adoptions, Where Nur77 seems to be a promising target in HF
characterization and therapy [105].

And it is clear that leucine and tyrosine are necessary for increasing
amino acids protein necessary for valorphin production which
activate both serotonin and boost dopamine production followed
by melatonin synthesis and mediated by activating mitochondrial
OPA functions which activate NR4As functional pathway which
has strong roles of the primary adoption to the oxidative processes
and improve the antioxidative progressive pathway by activating
both oxitocin and Nrf2 synthesis and mediated by B-adrenergic and
Sirt] synthesis , where the NR4As pathway promote firstly GCs-
beta synthesis followed by IFN-beta and B-arrestins synthesis then
followed by Nrf2 production which stimulate ACE functions for
Ang2-AT?2 synthesis and VEGF-A necessary for anti-inflammatory
growth and modulate cardiac constriction and functions [106].

Notice that Sirtl activated firstly by leucine and tyrosine
functions then by B-adrenergic and oxitocin which modulate
Nrf2 expressions via NR4As pathway. That it has been reported
that: Q10 modulates the expression of NFkB, IkB, Nrf2 and HO-1
in exercise training, indicating an anti-inflammatory effect of Q10
and emphasizes its role in antioxidant defense [107].

Tyrosine and Leucine are necessary for activating coenzyme
Q10 which is the main component of OPA1 membrane
Firstly, tyrosine are very necessary for CoQ10 synthesis. That
The coenzyme B6, required for the conversion of tyrosine to
p-hydroxybenzoic acid. Where deficiency of the coenzyme B6
can cause dysfunctions, prior to the formation of vitamin Q10,
to DNA [108].

Mutational analysis of 13 conserved residues of Coql0 revealed
that two hydrophobic amino acid residues, leucine 63 (L63) and
tryptophan 104 (W104), play an important role in Coq10 binding
to CoQ. An L63A/W104A double mutant of Coql0 exhibited
lower CoQ-binding activity [109].

And the CoQ-10 is located in the inner mitochondrial membrane.
It is a cofactor for at least three mitochondrial enzymes that plays
a vital role in oxidative phosphorylation. That Mitochondrial
inner membrane is a very complex environment in which many
bioenergetics pathways converge and CoQ appears as an essential
component [110]. So Threonine, tyrosine, and Leucine which are
main component of valorphin are necessary for CoQ10 synthesis
(where Thr are necessary for tryptophan synthesis which necessary
for GTPase synthesis) and functions which is main component of
mitochondrial membrane.

And Cerebellar degeneration the result of inherited genetic
mutations due to mitochondrial disorders which can be due to
deficiency in Tph, in tyrosine and in leucine and consequently will
cause deficiency in Sirt] (that Leucine supplementation increases
SIRT1 expression and prevents mitochondrial dysfunction and
metabolic disorders), and mitochondrial disorder can reflect
Deficiency in both leucine and Tyrosine. where Isoleucine and
Val are necessary for tyrosine production (necessary for OPA1
function ):

ATA ile <—> TAT Tyr

GTA Val <—> TAC Tyr

While GIn Glu necessary for Leu synthesis (which necessary for
OPA1 function).

That it’s reported that Mitochondrial disease can manifest as multi-
organ disorder, often with neurological dysfunction. Cerebellar
ataxia in isolation or in combination with other features can result
from mitochondrial disease [111].

The deficiency in Sirtl can be the result of mitochondrial
dysfunction and metabolic disorders (due to Deficiency In Tyrosine
and in Leucine) that alter the normal production of specific proteins
that are necessary for the survival of neurons.

Tyr, Arg and Proline (protein rich Proline regulated in hamster
parotid glands) modulate mitochondrial function necessary for
immune maintenance (upon SIRPal CD47 axis functions) and
for preventing the accumulated PD-L1 in hypoxia and prevent
heart failure:

As Estrogen synthesis reflect reduction in the PD-1 PD-L1
accumulation and reflect a good sign of mitochondrial proper
functions that prevent inflammatory accumulation and improve
the IL17 productions which activate GCs-beta via NR4As pathway
which regulate Nrf2 expressions and anti-inflammatory growth
for preventing many pathogenic problems.

That GCs-beta productions modulated by OPA1 synthase are
necessary to activate both oxitocin and Nrf2 synthesis via NR4As
pathway [112].

While, SAM is essential for tyrosine kinases synthesis (Met
ATG<—>Tyr TAC) which is necessary for OPA1 repairs the
methionine has important role in activating Tyr kinases production
which play imp role to increase mitochondrial function.

That, Methionine supplementation increases mitochondrial
functions [113].

interferon-y (IFNy) which induce expression of MHC class
II (MHCII) on many different cell types, leading to antigen
presentation to CD4+ T cells and immune activation [114].
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That IFN-gamma induce IFN-beta upon synthase function which
support MHC class 2 synthesis followed by alpha phosphorylation
to induce TLR4 and SIRPal which controlled by CD14 which
activated by synthase enzymes. As mentioned before Arg, Pro
and Trp are imp to activate lymphocytic functions mediated by
activating mitochondrial function, that lymphatic EC promote
MHC class 2 and Intratumoral Regulatory T cell-Suppressive
Functions [115].

The activating Tyr03 will activate mitochondrial synthase P
function which prevent PD-1 accumulation. Where, TYRO3
induces anti-PD-1/PD-L1 therapy [116].

But, the expression of programmed death-ligand 1 on myeloid-
derived suppressor cell, dendritic cells (DCs) and pro-tumor
macrophage type 2 (M2) is induced by hypoxia [117].

So inhibition in Proline functions due to Arg and Trp dysfunctions
will cause decreasing in tRNA that will be the result of hypertension
and hypoxia. That Studies indicated that high initial values of
blood serotonin, the organism is more resistant to hypoxia [118].

And, Dietary arginine attenuates hypoxia- induced HIF expression,
metabolic responses and oxidative stress [119]. So serotonin
and it’s regulator Trp, and Arg are strong inhibitor to hypoxia
and hypertension through their pathway of firstly activating
Proline which activate proper mitochondrial function and activate
necessary tRNAs for increasing the oxidative areas with adoption
through Nrf2 expressions.

Notice, L-arginine improves the symptoms of strokelike episodes
in MELAS je [120]. And, Arg which necessary to activate Proline
synthesis which activate SIRT1 that activate mitochondrial
function. That L Argenine -mediated vasoreactivity in patients
with a risk of stroke [121].

While, Proline improves cardiac remodeling following myocardial
infarction and attenuates cardiomyocyte apoptosis via redox
regulation [122]. So Proline in Salivary proline-rich peptides
able to neutralize microbe attacks and play important role in
improving cardiac remodeling following myocardial infarction
and attenuates cardiomyocyte apoptosis.

The (Sirtl which controlled by Proline) SIRT1 ameliorates
oxidative stress induced neural cell death and is down-regulated
in Parkinson’s disease [123].

And through activating Tph and Arg the Sirtl will be activated
(promote mitochondrial activities) and serotonin will be activated
mediated by IL17 productions which activate GCs-beta followed
by Nrf2 production via NR4As pathway which control PD-L1
expression and prevent PD-1 accumulation. That it has been
reported that Chemical inhibition of Nrf2 with Brusatol and Luteolin
showed a strong reduction of Nrf2 and PD-L1 mRNA expression
levels. This result supports the idea that Nrf2 positively controls
the PD-L1 expression [124]. Notice, the estrogen expression which
indicate proper activations of mitochondrial OPA1 function carried
by activating both Arg and Trp for activating Proline functions
and Sirtl, has imp functions in improving PD-L1 expression.

That it’s reported that estrogen ameliorates the immune
microenvironment represented by PD-L1 expression and enhances
its effect in the absence of Nrf2 [125].

And it’s Important to conclude that Deficiency or inhibition in
Tyr, in Leu and consequently in estrogen synthesis will improve
diabetes, white matter hyperintensity (with hypertension), and
will show sever CoQ10 deficiency followed by increasing in the
PD-1 accumulation and heart failure.

The increasing in production of IL17 indicate the proper activities
of OPA1 synthase which prevent accumulation of IL2, IL6, and PD-
L1 through IL17 synthesis (regulated by synthase) which activate
glucocorticoid-beta synthesis via NR4As pathway followed by
oxitocin and Nrf2 production which adopt oxidative processes and
activat heme oxygenase and Ang2-AT2 and VEGF-A necessary
for anti-inflammatory growth.

Where IL17 synthesis reduce or inhibit the ratio of the accumulated
programmed cell death. That it has been reported the increased
Th17 counts IL-17 level, which correlated with high neutrophil-
to-lymphocyte ratio and programmed cell death expression, are
potential biomarkers for poor prognosis in ovarian cancer and
likely indications for application of programmed cell death 1
ligand 1 pathway inhibitors [126].

That increased Th17 counts IL-17 level, which correlated with
high neutrophil-to-lymphocyte ratio and programmed cell death
expression. The proper functions of mitochondrial OPA1 prevent
the accumulation of inflammatory cytokines and pro-inflammation
(PD-1, MHC class 1) by modulating IL17 and CD47 productions
which has the role of immune maintenance upon SIRPal /CD47
axis functions.

And, IL-17-activated PCs (regulated by OPA1 function, and
consequently by Pro, Leu, Tph) can modulate neutrophil functions
within the perivascular tissue space [127]. And, Estrogen
modifying the effects of GC, enhancing Th2 cell survival and
type 2 cytokine production in severe asthma [128]. That, the
estrogen synthesis reflect proper OPA1 functions which prevent
androgen accumulation through activating Estrogen synthesis
which modulate (followed by) glucocorticoid-beta synthesis and
B-arrestins synthesis which followed by Nrf2 production.

So inhibition in Leu, Tyr, will inhibit both Nrf2 and oxitocin
which will be main reason for promoting PD-L1 accumulation
and promote mitochondrial OPA1 dysfunction (that PD-L1 can
be improved to mutated PD-L2 in cause of OPA1 dysfunctions).
Proline-rich Insert Is Required for Efficient Activation of
the Mitogen-activated Protein Kinases ERK1 and ERK2 in
Mammalian Cells [129].

Where, Mitogen-activated Protein Kinase ERK1/2 Regulates
the Class II Transactivator [130]. So Proline function (and
consequently Arg and tryptophan) required for (regulate) ERK1/2
and for MHC class I production.

Where, MHC class II transactivator (CIITA) requires conserved
leucine charged domains [131]. And, Nlrc5—/— splenocytes and
bone marrow-derived macrophages were able to up-regulate
MHC-I in response to IFN-y; that MHC class | regulated by
Nucleotide-binding Domain, Leucine-rich Repeat-containing
(NLR) Proteins [132].

So in conclusion Proline and leucine are necessary for MHC class
1 and class Il (upon IFN-gamma response), and are necessary to
activate proper SIRPal / CD47 axis that required for immune
maintenance [133]. Where the absence of rich-Proline, rich-
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Leucine, Tryptophan will cause the mitochondrial dysfunctions
that will cause inhibition to CD47 production that will cause
accumulation of PD-1, SIRPal and MHC class | (accumulation
of pro-inflammation).

That, serotonin has the roles of anti-inflammatory cytokine
functions by some cells of the innate immune system. And 5-HT/5-
HTRs axis-mediated alterations in the tumor progression [134].

White Matter Hyperintensity in Cerebral Small Vessel Disease
is connected to diabetes and inhibition in OPA1 functions
followed by reduction in tRNAs synthesis

The White Matter Hyperintensity in Cerebral Small Vessel Disease
due to Deficiency or inhibition in Leu synthesis (which necessary
for mitochondrial OPA1 fusion) that will inhibit B-adrenergic or
Nrf2 production and consequently will inhibit both Ang2-AT2 and
VEGF-A production followed by inhibition in heme oxygenase.

So Patient with White Matter Hyperintensity in Cerebral Small
Vessel associated are having high oxidative processes and
unadopted heart constriction and associated with diabetes.

The hypertension, which is the classical risk factor in WMH is
started by inhibition in Ser phosphorylation (that will be result of
decreasing in mTORC1 production which necessary for astrocytes
survival) followed by reduction in tryptophan and consequently
reduction in Pro with reductions in necessary amino acids synthesis
(due to Deficiency In OPA1 synthase), that will be results of
increasing in pro-inflammation with decreasing in estrogen
production, decreasing in glucocorticoids-beta and decreasing
in NR4As pathway.

The inhibition in glucocorticoids-beta production is due to inhibition
in mitochondrial OPA 1 synthase enzymes where synthase enzymes
promote IL17 productions and prevent the accumulation of pro-
inflammatory molecules, that IL17 responsible for activating
glucocorticoid-beta synthesis followed by B-arrestins and both
oxitocin and Nrf2 synthesis which promote Ang2-AT2 synthesis
(regulated by ACE) and VEGF-A synthesis that adopt myocardial
constriction.

So, hypertension in white matter hyperintensity due to severe
decreasing in tryptophan followed by decreasing in Proline
(which regulate tRNAs production) followed by accumulation
of proinflammatory subunits the OPA1 dysfunction in white
matter hyperintensity will be associated with inhibition estrogen
synthesis and inhibition in glucocorticoids-beta production (via
NR4As pathway), and associated with sever decreasing in tRNAs
production (regulated by Pro which formed by tryptophan), the
followed by astrocyte damages, HF and stroke.

That it has been reported that: White Matter is involvement in
mitochondrial diseases [135]. That mitochondrial OPA1 disease
(caused due to decreasing or inhibition in tryptophan and Proline)
are associated with inhibition in hydrophobic amino acids synthesis
that include Deficiency in Ser, Pro, Leu, Tyr, (Trp synthesis) and
Cys, and consequently reflect Deficiency in estrogen synthesis
(due to Deficiency In synthase enzymes), followed by deficiency
in glucocorticoid-beta synthesis, deficiency in both oxitocin and
Nrf2 production, and followed by sever decreasing in tRNAs
synthesis which cause the accumulation of molecules as protein
Leu rich protein, Ile rich protein, and Val rich protein in CVD.

The Ser phosphorylation is necessary for improving mTORC1

production which necessary for Estrogen synthesis (regulated by
synthase enzymes)which necessary for astrocytes survival and
for proteostasis. That mTORC1 Control Proteostasis after Brain
Ischemia. And estradiol shows an important regulatory role for
the mTORCI1 activity [136].

So hypertension, which is the classical risk factor for WMH,
and diabetes mellitus is associated with WMH progression), is
due to severe decreasing in tRNAs synthesis [137]. The main
reasons for increasing in the hypertension in WMH are due to
reduction in tRNAs synthesis (which due to the reduction in
Pro which due to reduction in Trp), followed by reduction in
OPA1 enzymes (synthase enzyme) functions that associated with
reductions in mMTORC1 and reduction in proper S6K (which can
cause mutation in OPA1 membrane), that also associated with
reduction in Estrogen synthesis with increasing and accumulation
in pro-inflammations.

It has been reported that type 2 diabetes is closely related to
cerebral small vessel diseases [138]. As type 2 diabetes is closely
related to cerebral small vessel disease as the mitochondrial OPA1
dysfunction is associated with the cerebral small vessel disease and
also associated with the increasing in hypertension (except some
causes can have tRNAs production originated from Arg, that will
reduce the accumulation of molecules but will not activate both
serotonin and NR4As pathway necessary for astrocyte functions).

The Deficiency of Nrf2 exacerbates white matter damage due
to the sever decreasing in tryptophan and in Proline which are
necessary for promoting Serotonin, tRNAs, and NR4As pathway
respectively. That it has been reported that, The Deficiency of
Nrf2 exacerbates white matter damage and microglia/macrophage
levels in a mouse model of vascular cognitive impairment [139].

And it has been reported that: Association of White Matter
Hyperintensities and Cardiovascular Disease with loss of adequate
small vessel functions leading to clinical manifestations including
chest pain, dyspnea, heart failure, lacunar ischemia, WMH,
cognitive impairment, and dementia [ 140].

Due to the activation of NR4As pathway, the Intranasal
Oxytocin Attenuates Cognitive Impairment, -Amyloid Burden
and Tau Deposition, but mediated firstly by the activation of
OPA1 function [141]. So, oxitocin treatment has the function of
activating Nrf2 synthesis by activating Leu synthesis which as
well will activate Ang2-AT2 and VEGF-A synthesis that adopt
myocardial constriction and activate both heme oxygenase and
anti-inflammatory growth.

Also, oxitocin treatment has the roles of re-activating Tyr kinases
which activate mitochondrial OPA1 function in the availability
of Trp, Pro, and Leu functions for activating proper mTORC1
and S6K production which protect astrocytes functional survival.

Arg & Proline involved in morphine which are strongly
important for adopt, and strength immune for protecting
heart brain and immune in strong healthy functions

Special attention has been paid to the group of branched-chain
amino acids (BCAA), leucine, isoleucine, and valine, since their
plasma values are frequently found in high concentrations in
individuals with CVD risk. Nevertheless, dictary BCAA, leucine
in particular, have been associated with improved indicators of
atherosclerosis [142].
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leucine, isoleucine, and valine, since their plasma values are
frequently found in high concentrations in individuals with
CVD risk due to dysfunction in Arg and in tryptophan metabolic
functions which will be result of Deficiency in Proline (which
regulate tRNAs production).

{{AGG Arginine Arg R<—>CCT Proline} }
And,
CCA Proline <——>tryptophan TGG}}

Where Proline necessary for TRNAs synthesis, and for genes
migrations. That it has been reported that conserved proline triplet
in Val-tRNA synthetase and the origin of elongation factor P. And
we suggest that the critical role of the proline triplet for ValS
activity may explain why bacterial cells co-evolved the EF-P
rescue system [143].

So, absence of Proline (that it’s synthesis is Trp dependent)
result of decreasing in tRNAs, decreasing in NR4As pathway,
and accumulation in Val, Leu and ile proteins. Where isoleucine
is characterized for Tyr synthesis.

ILE ATT, ATC, ATA

{{ile ATA<—>TAT Tyr}}

While the other two triplets of Ile (ATT, ATC) are for termination.
So absence of Arg will result of Deficiency in Proline and
consequently will be result of decreasing in tRNA synthesis and
decreasing in signals transmission, while the absence in tryptophan
will be the result of decreasing in Proline followed by reduction in
tRNAS production and decreasing in NR4As pathway which reflect
decreasing in all of GCs-beta, in oxitocin and in Nrf2 production,
that will be result of accumulation in pro-inflammation (which can
included the accumulation of Val, Leu, & ile protein in the case
CVD) that will cause the increasing in hypertension in WMH .

also, it’s reported that: proline metabolism impacts beneficial
tissue regeneration, but also contributes to the progression of
devastating pathologies such as fibrosis and metastatic cancer.
That Salivary proline-rich peptides able to neutralize microbe
attacks could contribute to avoiding the development of dental
caries, and infectious disease [144].

And, other Studies reported that proline-rich protein necessary for
controlling T cell antigen receptor expression [145]. So now it is
very clear why Arg and Proline are strongly found in hemorphin
composition that for stabilizing and maintaining tRNAs synthesis
and protect the signals migration for keeping running cellular
functional activities and prevent accumulation of Tyr (cause
hypertension), Leu and Val, while the availability of threonine
in Hemorphin is to promote tryptophan synthesis which promote
Proline synthesis and promote both Serotonin synthesis and
NR4As Productive Pathway which include GCs-beta synthesis,
oxitocin, and Nrf2 synthesis.

The hemorphin-5) is nine essential amino acids
Leu Val Val Tyr, Pro Pro Thr GIln & Arg

So again deficiency in Arg, and in tryptophan synthase will be
result of Deficiency in Proline synthesis that will be result of
decreasing in tRNAs synthesis that will cause the accumulation of
Leu, Val, proteins then will be result of increasing in hypertension
(and accumulation of Val, Leu, and ile protein in cases of CVD)
with severe Deficiency in serotonin and melatonin. And the
biosynthesis of proline is key to sustain protein synthesis, support

mitochondrial function and nucleotide Biosynthesis [146].

So I can strongly conclude that: Decreasing in Arg and in
tryptophan Tph will be followed by decreasing in Proline that
will be result of decreasing in lymphocytes functions, decreasing
in antioxidative function, and accumulation in IL2 and IL6, with
decreasing in mitochondrial OPA1 function, and will be a strong
sign of cardiovascular disease “CVD” which show accumulation
of Leu, Val, and ile (due to decreasing in tRNAsS).

And the morphine are strongly important for adopt, for strengthen
immune, and for protecting heart brain and immune in strong
healthy functions. Notice : Myeloid cells are major players
that exploit the regulators of Arginine metabolism (for proline
synthesis) to mediate diverse, and adopt immunity.

The regulators of arginine metabolism can elicit dichotomous
innate and adaptive immune responses [147].

Is the increasing in GFAP produced by astrocyte cells
dysfunction during neurodegenerative diseases (NDGD)? That
mTOR/S6K promote astrocyte survival by mitochondrial
OPAI1 regulations:

That NDG-diseases is characterized by decreasing in mitochondrial
OPA1 function and consequently dysfunction in astrocytes and
in NR4As pathway. If astrocytes are indeed the source of GFAP
production, then how, those cells characterized failed to work
properly in neurodegenerative diseases (NDGD)?!.

Indeed there are an other source that responsible for creating
those GFAP protein for activating astrocytes regulated by
mitochondrial OPA1 function, that it has been proven that mTOR
S6K phosphorylated pathway is responsible for producing GFAP
indicate that defects in the AKT/mTOR pathway are responsible
for the altered translational control in Mecp2 mutant neurons
and disclosed a novel putative biomarker of the pathological
process [148].

And, PTEN and NF1 (neurofibromin) glial growth regulation
requires TSC/Rheb (Ras homolog enriched in brain) control of
mTOR function [149]. And, increase in cell size associated with
protein kinase B/Akt hyperactivation, which occurs independent
of phosphatidylinositol 3-kinase activation [150].

And, lithium has also been reported to decrease activation of
the transcription factor STAT3, which is a regulator of GFAP
transcription and astroglia genesis [151].

And, neurofibromin regulates actin cytoskeleton dynamics and cell
proliferation through a mTOR/Rac1-dependent signaling pathway
and identify NPM as a critical mTOR effector mediating these
biological properties in Nfl-deficient astrocytes [152].

The GFAP regulated by mTOR kinases will activate astrocytes
through the OPA1 regulation by activating NR4As pathway that
activate firstly IL17 from IL4 and IL6 regulated by synthase
function which activate glucocorticoid-beta production via
NR4As pathway, followed by B-arrestins, oxitocin and Nrf2
synthesis, where oxytocin and Nrf2 are responsible for producing
glutathione .and activate heme oxygenase followed by Ang2-AT2
and VEGF-A productions.

That the increasing in GFAP regulated by mTOR /S6K pathway
with sever decreasing or inhibition in astrocyte functions or
decreasing or inhibition in mitochondrial OPA1 function, is
characterized the Alzheimer’s disease and neurodegenerative
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diseases which included decreasing or inhibition in NR4As
productive pathway and consequently decreasing in oxytocin
and in Nrf2 followed by decreasing in glutathione production.

And, in chronic neuroinflammatory (for example, PMS) and
neurodegenerative diseases, the levels of GFAP in the blood are
expected to increase with accumulating astrogliosis [153]. And,
ischemic stroke, the greater the damage to neurons and neuroglia,
the serum GFAP levels will increase [154]. So, the accumulation
of GFAP in the damaged neurons and neuroglia will characterized
neurodegenerative diseases.

So, neurodegenerative diseases and stroke are characterized by
continuing GFAP production regulated by mTOR /S6K activated
pathway, with dysfunction in astrocytes (may due to dysfunction
in mitochondrial OPA1 function) which reverse decreasing or
inhibition in NR4As productive pathway (which mainly regulated
by OPA1 functions) that reverse sever decreasing in oxytocin and in
Nrf2 functions, and consequently reflect decreasing in glutathione
production. Notice, CoQ10 has an effective therapeutic role in
age-related neurodegenerative disorders [155].

So previous work indicated that the neurodegenerative disorders
due to dysfunction in mitochondrial OPA1 activities, where
CoQ10 has the roles of recover mitochondrial OPA1 function to
proceed the function for activating astrocytes by activating NR4As
pathway which is dependent on mitochondrial OPA1 functions.

The glutathione are highly expressed by astrocytes, Firstly, formed
through the binding of cysteine (which is the main composition
of oxitocin) with glutamine for firstly leucine synthesis for
activating Nrf2. The y-glutamate cysteine ligase (also known as
y-glutamylcysteine synthase) and glutathione synthase, are highly
expressed in astrocytes [156].

But it looks that glutathione activated by Nrf2 functions but mainly
are handled by oxitocin cooperative functions. That A plethora of
specific targets, including those involved in thioredoxin (TRX)
and glutathione (GSH) systems, are activated by Nrf2 [157]. So,
cysteine and glutamine id specific step necessary for Leucine
synthesis which promote Nrf2 production via NR4As pathway
which necessary for activating glutathione expressed by astrocytes.
And notice that previous two works indicate the formation of
oxitocin in astrocyte which promote Nrf2 production necessary
for activating thioredoxin (TRX) and glutathione (GSH) systems
by astrocytes.

Also, The tyrosine kinases regulate astrocyte cytoskeletal
rearrangement [ 158]. And, activation of tyrosine (where tyrosine
included with cysteine in oxitocin composition) and MAP kinases
by swelling is a critical step in the opening of volume-sensitive
Cl- channels in astrocytes [159].

And, the role of mTOR/S6 Kinase Pathway Contributes to
Astrocyte Survival during Ischemia [160]. Where the role of
mTOR/S6 Kinase Pathway is necessary (not only contribute) for
Astrocyte functions Survival that mTOR S6K start to activate
serotonin and dopamine which regulated by Tyr kinases then
followed by activating NR4As pathway in astrocyte firstly by
producing glucocorticoid-beta followed by oxitocin and Nrf2
synthesis and mediated by B-adrenergic then followed by Ang2-
AT?2 and VEGF-A synthesis. Where S6K is produced by mTOR
pathway not by astrocytes but necessary for activating astrocytes
and contribute their active survival.

Where it has been reported that Activation of S6 kinase activity

in astrocytes [161].

And it has been reported that Astrocytes, being a target for stress
and glucocorticoids, are a promising target for the treatment of
stress-dependent depression [162]. That as IL17 activated by OPA1
synthase function as will promote glucocorticoid-beta synthesis
via NR4As pathway.

Also, mTOR S6K pathway stimulate DCs function to produce
IL2 which enhance OPA1 synthase functions for producing 1L4,
IL6 then followed by IL17 which activate glucocorticoid-beta
production which promising target for the treatment of stress-
dependent depression by astrocytes via Activating NR4As
pathway.

The decreasing or inhibition in mitochondrial OPA1 function
will promote the accumulated Interleukin-2, IL4 and IL6 that
can promote mutated heterogeneity and will show inhibition in
Biosynthesis of pyrimidine.

Note that tryptophan necessary for activating Proline synthesis
which necessary for mitochondrial OPA1 function, that in cases
of increasing in pro-inflammation the Tph will follow the passway
of proline synthesis necessary for activating OPA1 function that
will improve IL17 synthesis, and necessary for tRNA production
for prevent toxicity followed by improving immune functions. It
has been found that: amyloid toxicity-induced interleukin-4 (IL4
promotes NSC proliferation and neurogenesis by suppressing the
tryptophan metabolism and reducing the production of serotonin
[163].

That also Melatonin is endogenous hormone, modulates Th17
cells via the reactive-oxygen species [164]. The tryptophan (Tph
TGG) synthesis (Tph has imp role for activating Proline synthesis
which necessary for activating OPA1 function) regulate serotonin
synthesis which activate melatonin synthesis that followed by
IL17 productions (regulated by OPA1 synthase function) which
prevent IL4 and IL6 accumulation, where OPA1 dysfunctions
(due to Tph & Pro dysfunctions) will cause accumulation of pro-
inflammatory cytokines which characterize amyloid toxicity. But
The activation of IL17 production will be followed by activating
glucocorticoid-beta Via NR4As productive pathway for activating
oxitocin and Nrf2 production (antioxidative function. So it’s clear
that mMTORC1 S6K and tyrosine kinases activate GFAP followed
by stimulate IL2 productions (by Dendritic cells “DCs” function)
then followed by activating serotonin followed by activating
astrocytes started by activating IL17 (regulated by OPA1 synthase
functions) which activate glucocorticoid-beta Via NR4As pathway
followed by B-Adrenergic productions which activate oxytocin
and Nrf2 synthesis responsible for glutathione production and
responsible for adopting antioxidative stress, for heme oxygenase,
and anti-inflammatory growth.

Both OPA1 function and CoQ10 are strongly regulated by
Arg, Pro, Glu, Asp, tyrosine and leucine functions which are
necessary for regulating glucocorticoids-beta (mediated by
IL17 productions) production via NR4As pathway followed by
B-arrestins, B-adrenergic, and Nrf2 production which activate
ACE necessary for Ang2-AT2 and VEGF-A synthesis which
necessary for adopting myocardial constrictions and functions.
CoQ10 support patients with Coronary Artery Disease by
activating directly on myocardial cells [165].

While OPA1 modulate CoQ10 functions (and vise versa)
will prevent Acute Ischemic through modulating IL17
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productions which activate glucocorticoid-beta (which promote
mineralocorticoid for binding with Na and K cations salts and
discard by kidney) followed by B-arrestins and B-Adrenergic
productions which followed by oxitocin and Nrf2 production in
Myocardial cells functions where that pathway adopt myocardial
constriction and promote Ang2-AT2 and VEGF-A necessary for
heme oxygenase and anti-inflammatory growth (via NR4As
pathway), and that pathway can be contributed by astrocytes for
protecting myocardial functions and brain functional activities.

Note that Serotonin productions (which promoted by Tph synthesis
which activated by OPA1 synthase and dependent on mTOR
kinases pathway) prevent Acute Ischemic via Activating NR4A2
pathway. Where it has been reported that Mitochondrial Enzyme
17BHSD10 Modulates Ischemic and Amyloid-f-Induced Stress
in Primary Mouse Astrocytes [166].

White Matter Hyperintensities linked to mitochondrial OPA1
dysfunction and to tryptophan deficiency

Firstly, tryptophan modulate Proline synthesis Arg modulate
Proline synthesis, where Proline are so necessary for activating
mitochondrial OPA1 function and for activating tRNA production.
IL-17/CXCLS5 signaling within the oligovascular niche mediates
human and mouse white matter injury [167]. Astrocytes in MS
white matter appear to be deficient in 2 adrenergic receptors
[168].

Also it has been reported that: absence of Nrf2 exacerbates
white matter pathology and microgliosis following cerebral
hypoperfusion [169]. Now from previous studies we can conclude
that absence of leucine, tyrosine, Cys, glycine and GTPase will
be the result of dysfunction in modulating IL17 production due
to inhibition or dysfunction in mitochondrial OPA1 fusion (IL17
necessary for activating glucocorticoid beta “GCs-beta” and
regulated by OPA1 synthase enz) that can exacerbates white
matter hyperintensity, so absence of IL17 due to mitochondrial
OPA1 dysfunction will be followed by inhibition or decreasing in
glucocorticoid-beta synthesis and inhibition in oxitocin and Nrf2
productions. So white matter hyperintensity is connected to OPA1
mitochondrial dysfunction, that will be the result of inhibition in
NR4As pathway that consequently will inhibit glucocorticoid-
beta synthesis and inhibition in oxitocin and in Nrf2 synthesis.

Where, leucine is important For mitochondrial OPA1 fusion,
That leucine zipper/EF-hand-containing transmembrane protein-1
Regulate OPA1-mediated mitochondrial fusion [170]. And Src
necessary to control mitochondrial dynamics [171].

And, Oxidation/nitrosation of functional cysteines on mitochondrial
proteins serves to modulate protein activity, localization, and
complexation in response to cellular stress [172].

And it’s necessary to note that Glycine and N-Acetylcysteine)
Supplementation in Mice Increases Length of Life by Correcting
Glutathione Deficiency, Oxidative Stress, Mitochondrial
Dysfunction, Abnormalities in Mitophagy [173]. So threonine,
leucine, tyrosine, and cysteine which are in the main composition
of valorphin are having the roles for maintaining OPA1 function
and having the role of the formation all of serotonin, melatonin,
GCs-beta, oxitocin and Nrf2 synthesis respectively.

The necessity of valorphin in regulating mitochondrial OPA1
fusion and regulating glucocorticoids-beta, and B-Adrenergic
productions followed by oxitocin and Nrf2 synthesis that protect

and improve white matter hyperintensity, that also prevent and
adopt the increasing in GFAP productions.

Brain cancer connect to Leu and Tyr dysfunction which
necessary for activating OPA1 repairs and functions
Glioblastoma (GBM) is the most common malignant brain cancer
is connected to Deficiency in Ser phosphorylation (reduction in
mTORCI1 followed by reduction in VEGF-A & consequently in
pericyte proliferation), reduction in Leu and Tyr dysfunctions,
and reduction in OPA1 synthase which reflect increasing in
cholesterol and decreasing in GCs-beta followed by decreasing
in both oxitocin and Nrf2 functional stability.

The GCs-beta synthesis via NR4As pathway are necessary for
Ang2-AT2 and VEGF-A synthesis which are necessary for new
cells Biosynthesis. Where pericytes activated by VEGF-A that
play a key role in stroke-induced angiogenesis and TJ formation
in the newly formed vessels. GC treatment has been demonstrated
to improve the tightness of the BBB [174].

And, P-glycoprotein may play a crucial role as an intermediate
between brain and periphery by controlling transport of
corticosteroids at the BBB [175]. Where The GC-beta promote
Ang2-AT?2 synthesis via NR4As pathway which activate Pericyte
component in vascular barriergenesis which vital to BBB integrity,
that pericytes play a key role in stroke-induced angiogenesis and
TJ formation in the newly formed vessels [176]. While VEGF
(vascular endothelial growth factor) priming enhances pericyte
proliferation [177].

So the Ang2-AT2 and VEGF-A synthesis via NR4As pathway
mediated by IL17 productions which activate GCs-beta productions
are necessary for the proliferation new cells and for cleaning the
toxicity and died cells after stroke.

MTORCI as mentioned previously promote glial fibrillary acidic
protein (GFAP).

That GFAP promote Schwann cell function. That GFAP is
suppressed in cells that form myelin but retained in non-myelin-
forming Schwann cells [178].

And, Rapamycin Preserves Neural Tissue, Promotes Schwann
Cell Myelination and Reduces Glial Scar Formation After Hemi-
Contusion Spinal Cord Injury [179]. So mTORC1 Control the
GFAP production which necessary for activating astrocytes to
perform NR4As pathway for activating heme oxygenase and
anti-inflammatory growth associated with activating BBB after
injury for discard damaged cells and genes.

While mTORCI1 activated (regulated mainly by Ser
phosphorylation) will activate hydrophobic amino acids. While
mTORCI activated (regulated mainly by Ser phosphorylation)
will activate hydrophobic amino acids synthesis which concluded
tryptophan (TGG) as necessary amino acid for GTPase synthesis
and for both serotonin and melatonin synthesis. As serotonin
dysfunction occure as a mirror of GTPase dysfunction and
dysfunction in pyrimidine synthesis which regulated by OPA1
synthetase enzymes. The melatonin synthesis are regulated by
serotonin (which regulated by Trp), and regulated by OPAI
function, that Trp (as mentioned previously is so imp for
reactivating OPA1 function which necessary for preventing the
accumulation of pro-inflammatory cytokines through activating
and improving IL17 productions followed by activating GCs-beta
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via NR4As pathway.

Where it has been reported that: defect in melatonin may be
detrimental in the setting of chronic neuro-inflammation,
downregulating melatonin may be beneficial in activating innate
immune response in the context of tumor-mediated immune
suppression [180].

Actually the down-regulation of melatonin will not beneficial
to initiate immune in the context of tumor mediate immune
suppression, because Trp (which regulate both serotonin
and melatonin) is so necessary for activating OPA1 function
specifically synthase which needed for removing the accumulation
of proinflammatory molecules through improving IL17 which
activate GCs-beta followed by B-arrestins, B-adrenergic, oxytocin,
and Nrf2 production “respectively”, where, the Nrf2 signaling
deficits disrupt blood brain barrier (in diabetic cases), and down-
regulated melatonin functions reflect down-regulated glycoprotein
which necessary to control transport of corticosteroids at the BBB
(as mentioned previously).

The Nrf2 dysfunctions via NR4As dysfunctions (which is the
mirror of Deficiency in OPA1 synthase function and increasing
in diabetes type 2 as mentioned previously ) will be the mirror of
inhibition in VEGF-A synthesis that will be result of inhibition
in pericyte proliferation and in BBB. That it has reported that
Blood-brain barrier disruption in diabetic mice is linked to Nrf2
signaling deficits [181].

So in brief, deficiency in tryptophan synthesis (regulated by
Thr and Gly) and deficiency in Tyr and in Leu will be result of
deficiency in serotonin and defects in melatonin which reflect
Deficiency in mitochondrial repair and functions, followed by
increasing in the accumulation of pro-inflammatory molecules,
followed by decreasing in both IL17 and in GCs-beta (which
necessary for controlling transport of blood brain barrier), followed
by decreasing in both oxytocin and in Nrf2 which necessary to
protects against ischemic injury and preserves the blood-brain
barrier [182].

Conclusion

Val and ile are imp for Tyr kinases production, while all of Thr, Pro,
and Cys are having the role of stabilize tryptophan Biosynthesis
which necessary for both mitochondrial OPA1 repairs, and for
both serotonin and melatonin Biosynthesis followed by for
running [L17 productions which necessary for activating GCs-beta
synthesis via NR4As pathway followed by reactivating (stabilize
and readopt) both of B-arrestins (which necessary for adopting
myocardial functions) and B-adrenergic followed by oxitocin
and Nrf2 Biosynthesis (where both are adopting antioxidative
stress,anxiety adopting myocardial constrictions, and activate with
adoption both astrocytes and lymphocytes functions mediated
by Ang2-AT2 and VEGF-A productions followed by activating
both of heme oxygenase and anti-inflammatory growth, that will
protect from Chronic hypertension which associated with WMH,
and protect from CoQ10 deficiency, and from increasing in GFAP.

Actually, Tryptophan, tyrosine, and leucine are having the
important roles in activating mitochondrial OPA1 repairs, and
promoting with adoption to the CoQ10 synthesis, while Trp “TGG”
are basically necessary for activating Proline synthesis followed
by activating both of OPA1 function and tRNAs production,
followed by activating IL17 productions which necessary for
activating GCs-beta synthesis via NR4As pathway, followed by
oxytocin , and Nrf2 biosynthesis Respectively which necessary

for adopting antioxidative functions and necessary for adopting
both of heart and brain functional activities.

Both of Tyrosine triplets (TAT and TAC) are necessary for
mitochondrial OPA1 function, while Glu /Gln cycle are necessary
for Leu synthesis which necessary for activating Leu pentapeptides
synthesis, while methionine “ATG" (regulated by Tyr TAC) are
necessary in brain function through activating met pentapeptides
in enkephalin tissue for protecting the stability of antioxidative
functions in brain and protect the lymphocytes functional activities.

L-cysteine treatment significantly ameliorated brain edema,
improved neurobehavioral functions, and attenuated neuronal
cell death through activating oxytocin followed by Nrf2 production
which promote Ang2-AT2 and VEGF-A synthesis necessary
for adopting heart constriction, necessary for activating heme
oxygenase, and necessary for activating anti-inflammatory
processes and activate normal lymphocytes functions. So oxytocin
and Nrf2 are having significant role in protecting astrocytes
functions, and treating ameliorate brain edema.

it is very clear why threonine, Arg and Proline are strongly
found in hemorphin composition that firstly threonine necessary
to regulate Trp synthesis which activate both Pro and NR4As
pathway, where Pro are necessary for stabilizing and maintaining
tRNAs biosynthesis and protect cellular signals transmission for
keeping their proper functional activities, where Proline originated
from Trp are necessary for contributing the mitochondrial OPA1
function, necessary for activating tRNAs Biosynthesis, and
necessary for activating NR4As pathway which regulate the
oxytocin and Nrf2 productions, that activating proper NR4As
will prevent cardiovascular disease (note that CVD has sign of
the accumulation of Tyr, Leu and Val due to decreasing in tRNAs
synthesis, that tRNAs synthesis which are Trp dependent are more
necessary to prevent CVD and prevent accumulation of Val, fle
and Leu, mediated by activating serotonin synthesis followed
by activating IL17 and NR4As pathway, than the tRNAs which
are Arg dependent that will not activate serotonin nor NR4As
pathway), adopt heart constriction, activate heme oxygenase,
activate lymphocytes functions, and activate anti-inflammatory
processes and growth.

That we can strongly conclude that: Decreasing in tryptophan
Tph will be followed by decreasing in Proline synthesis, that will
be result of decreasing in lymphocytes functions, decreasing in
antioxidative function, and accumulation in IL2 and IL6, with
decreasing in mitochondrial OPA1 function, and will be a strong
sign of cardiovascular disease “CVD” which show accumulation
of Leu, Val, and ile (due to decreasing in tRNA which is Trp /
Proline dependent).

While, decreasing in Arg will reflect decreasing in tRNAs
production and reflect accumulated molecules in blood vessels,
that will cause increasing in hypertension and will not activate
serotonin, and will not activate NR4As pathway. Tryptophan
(which modulate Proline Biosynthesis functions which modulate
OPA1 function) is a precursor for the biosynthesis of co-enzymes
and neuromodulators, such as NAD/NADP(H), which necessary
to modulate Sirt2 Which necessary for improving hepatic
mitochondrial, improving necessary cellular metabolic function,
and necessary to prevent chronic hypertension which can be
associated with WMH.

All of Thr, Trp, Pro, and Gly (which is the mirror of Trp triplets)
are necessary for valorphin synthesis that necessary for improving
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hepatic mitochondrial functions , necessary for regulating normal
T-cells functions, necessary for activating serotonin synthesis, and
necessary to activate the synthesis of tRNAs which is so necessary
for preventing the accumulation of Pro-inflammatory molecules,
and prevent the increasing in hypertension in WMH.

Strongly, morphine is important to adopt, and for strengthen
immune effectiveness against diseases progression through
protecting normal astrocytes functions, and activating both of heart
brain functions. The reduction in serotonin (reflect reduction in
Pro) will be result of (reflect) decreasing in both of mitochondrial
functions and tRNAs, followed by decreasing in megakaryocytes
proliferation, followed by reduction in hematopoiesis and
associated to white matter hyperintensity. And, my important
note is: it’s prohibit to use atypical antidepressants, selective
serotonin reuptake inhibitors which have the role of inhibiting
serotonin function, that it is wrong way and wrong steps which
can promote white matter hyper-intensity survival followed by
CVD and stroke.

My question now is : can we reduce the various side effects by
improving valorphin Molecular composition?

Yes we can by improving its composition by adding tryptophan
(which already formed directly by threonine and Pro, & indirectly
by Leu, Val, Glu/Gln, and ile) and Gly directly to improve
Hemorphin (valorphin) molecules that will lead to a rapid and
proper strong effect in getting rid of those aforementioned diseases,
while quickly re-strengthening the patient’s immunity, with
reduction in its various side effects, to protect against cerebral
arrest and heart failure .

We need another quick research work to record quick results
immediately, and I strongly expect strong success in developing
the structure of the basic morphine molecules. The recommended
new improved valorphin Molecular structure that must be checked
by deep research work (through its effect on oxidative 6, on WMH
treatment, on adopting myocardial functions, & on activating
astrocytes functions):

Thr, Tyr, Trp, Leu, ile, Gly, Tyr, Trp, Pro, Val, Val, Arg, Gln Or,
and: Thr, Tyr, Trp, Gly, leu, Trp, ile, Val, Val, Gln Arg, Trp, Pro

Conflict of Interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Author acknowledgments

Thanks and appreciation to all doctors and professors who
presented their work in medical research at highest level, and some
of their work has been mentioned in the references of this work.
And, Special thanks to the medical journals who contributed with
great effort and work in spreading biomedical sciences, shortening
the distances between all doctors and professors, and facilitate
delivering works articles to all.

References

1. Liang X, Liu R, Chen C, Ji F, Li T (2016) Opioid System
Modulates the Immune Function: A Review. Transl Perioper
Pain Med 1: 5-13.

2. Yoo YM, Jang SK, Kim GH, Park JY, Joo SS
(2016) Pharmacological advantages of melatonin in
immunosenescence by improving activity of T lymphocytes.
J Biomed Res 30: 314-21.

3. RenW, LiuG, Chen S, YinJ, Wang J, et al. (2017) Melatonin

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

signaling in T cells: Functions and applications. J Pineal Res
62. DOI: 10.1111/jpi.12394

Hrdinka M, Sudan K, Just S, Drobek A, Stepanck O, et al.
(2016) Normal Development and Function of T Cells in
Proline Rich 7 (Prr7) Deficient Mice. PLoS One 11: ¢0162863.
Bannai M, Kawai N, Nagao K, Nakano S, Matsuzawa D, et al
(2011) Oral administration of glycine increases extracellular
serotonin but not dopamine in the prefrontal cortex of rats.
Psychiatry Clin Neurosci 65: 142-149.

Luo J, Zhang Z, Sun H, Song J, Chen X,et al. (2020) Effect
of melatonin on T/B cell activation and immune regulation
in pinealectomy mice. Life Sci 242: 117191.

Mondanelli G, Iacono A, Carvalho A, Orabona C, Volpi
C, et al. (2019) Amino acid metabolism as drug target in
autoimmune diseases. Autoimmun Rev 18: 334-348.
Starikova EA, Rubinstein AA, Mammedova JT, Isakov DV,
Kudryavtsev IV (2023) Regulated Arginine Metabolism in
Immunopathogenesis of a Wide Range of Diseases: Is There
a Way to Pass between Scylla and Charybdis? Curr Issues
Mol Biol 45: 3525-3551.

Aquilani R, Iadarola P, Contardi A, Boselli M, Verri M, et
al. (2005) Branched-chain amino acids enhance the cognitive
recovery of patients with severe traumatic brain injury. Arch
Phys Med Rehabil 86: 1729-1735.

Morio A, Tsutsumi R, Kondo T, Miyoshi H, Kato T, et al.
(2021) Leucine induces cardioprotection in vitro by promoting
mitochondrial function via mTOR and Opa-1 signaling. Nutr
Metab Cardiovasc Dis 31: 2979-2986.

Pedroso JA, Zampieri TT, Donato J Jr (2015) Reviewing
the Effects of L-Leucine Supplementation in the Regulation
of Food Intake, Energy Balance, and Glucose Homeostasis.
Nutrients 7: 3914-3937.

Zhou S, Sun W, Zhang Z, Zheng Y (2014) The role of
Nrf2-mediated pathway in cardiac remodeling and heart
failure. Oxid Med Cell Longev 2014: 260429. DOI:
10.1155/2014/260429

Sood MM, Richardson R (2007) Negative anion gap and
elevated osmolar gap due to lithium overdose. CMAJ 176:
921-923.

Robert J. Lancashire (2023) Polarizability CCBYNCSA
Molecular Polarity States of Matter University of the West
Indies at Mona https://www.mona.uwi.edu/chemistry/
publications/node/520

Jean CB Vieira, Alisson V Paz, Bruno L Hennemann, Bruna L
Kuhn, Caroline R. Bender, et al. (2020) Effect of large anions
in thermal properties and cation-anion interaction strength of
dicationic ionic liquids Journal of Molecular Liquids 298:
112077. https://doi.org/10.1016/j.molliq.2019.112077
Khan N, Chen X, Geiger JD (2020) Role of Divalent Cations
in HIV-1 Replication and Pathogenicity. Viruses 12: 471.
Szo6116si D, Stockner T (2021) Investigating the Mechanism
of Sodium Binding to SERT Using Direct Simulations. Front
Cell Neurosci 15: 673782.

Liang D, Bhatta S, Gerzanich V, Simard JM (2007) Cytotoxic
edema: mechanisms of pathological cell swelling. Neurosurg
Focus 22: E2.

Agasid MT, Serensen L, Urner LH, Yan J, Robinson CV
(2021) The Effects of Sodium Ions on Ligand Binding and
Conformational States of G Protein-Coupled Receptors-
Insights from Mass Spectrometry. ] Am Chem Soc 143:
4085-4089.

Bhattacharyya S, Raote I, Bhattacharya A, Miledi R, Panicker
MM (2006) Activation, internalization, and recycling of the
serotonin 2A receptor by dopamine. Proc Natl Acad Sci U S
A 103: 15248-15253.

Jap J Clin & Med Res, 2023

Volume 3(6): 24-29



Citation: Ashraf Marzouk El Tantawi (2023) DPP4 valorphin activate NR4As pathway and OPAL1 that protect from CoQ10 deficiency from OPA1 dysfunctions and
from WMH . Japan Journal of Clinical & Medical Research. SRC/JJCMR-178. Doi: doi.org/10.47363/JJCMR/2023(3)160

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Phuoc-Tan Diep (2022) Oxytocin and NRF2: free and frugal
pathways to healthy ageing 9:2. https://doi.org/10.48037/
mbmj.v9i2.1368.

Phuoc-Tan Diep (2020) Oxytocin Receptor Signaling in
Vascular Function and Stroke Sec. Neuroendocrine Science
14 https://doi.org/10.3389/fnins.2020.574499.

Friuli M, Eramo B, Valenza M, Scuderi C, Provensi G, et
al. (2021) Targeting the Oxytocinergic System: A Possible
Pharmacological Strategy for the Treatment of Inflammation
Occurring in Different Chronic Diseases. Int J Mol Sci 22:
10250.

LiT,Wang L, HuQ, Liu S, Bai X, et al. (2017) Neuroprotective
Roles of 1-Cysteine in Attenuating Early Brain Injury and
Improving Synaptic Density via the CBS/H2S Pathway
Following Subarachnoid Hemorrhage in Rats. Front Neurol
8: 176.

Mills P, Dimsdale J, Ziegler M, Brown M (1990) Beta-
adrenergic receptor sensitivity during sodium restriction
and converting enzyme inhibition. Clin Exp Hypertens A
12: 179-190.

Eisenach JH, Schroeder DR, Pike TL, Johnson CP, Schrage
WG, et al. (2006) Dietary sodium restriction and beta2-
adrenergic receptor polymorphism modulate cardiovascular
function in humans. J Physiol 574: 955-965.

Wang P, Qin D, Wang YF (2017) Oxytocin Rapidly Changes
Astrocytic GFAP Plasticity by Differentially Modulating the
Expressions of pERK 1/2 and Protein Kinase A. Front Mol
Neurosci 10: 262.

Gao X, Lee K, Reid MA, Sanderson SM, Qiu C, et al. (2018)
Serine Availability Influences Mitochondrial Dynamics and
Function through Lipid Metabolism. Cell Rep 22: 3507-3520.
Nouri K, Feng Y, Schimmer AD (2020) Mitochondrial ClpP
serine protease-biological function and emerging target for
cancer therapy. Cell Death Dis 11: 841.

Lu G, Ren S, Korge P, Choi J, Dong Y, et al. (2007) A novel
mitochondrial matrix serine/threonine protein phosphatase
regulates the mitochondria permeability transition pore and
is essential for cellular survival and development. Genes
Dev 21: 784-796.

Fu P, Epshtein Y, Ramchandran R, Mascarenhas JB,
Cress AE, et al. (2021) Essential role for paxillin tyrosine
phosphorylation in LPS-induced mitochondrial fission, ROS
generation and lung endothelial barrier loss. Sci Rep 11:
17546.

Kanova M, Kohout P (2021) Tryptophan: A Unique Role in
the Critically I1l. Int J Mol Sci 22: 11714.

Klaessens S, Stroobant V, De Plaen E, Van den Eynde BJ
(2022) Systemic tryptophan homeostasis. Front Mol Biosci
9: 897929.

Hu G, Ling C, Chi L, Mehakpreet K Thind, Samuel Furse,
et al. (2022) The role of the tryptophan-NAD +pathway in a
mouse model of severe malnutrition induced liver dysfunction.
Nat Commun 13: 7576.

LiuJ, Song X, Yan Y, Liu B (2021) Role of GTPase-Dependent
Mitochondrial Dynamins in Heart Diseases. Front Cardiovasc
Med 8: 720085.

Atsushi Morio, Rie Tsutsumi, Shiho Satomi, Takashi
Kondo, Hirotsugu Miyoshi, et al. (2021) Leucine imparts
cardioprotective effects by enhancing mTOR activity and
mitochondrial fusion in a myocardial ischemia/reperfusion
injury murine model. Diabetol Metab Syndr 13: 139.
Hitosugi T, Fan J, Chung TW, Lythgoe K, Wang X, et al.
(2011) Tyrosine phosphorylation of mitochondrial pyruvate
dehydrogenase kinase 1 is important for cancer metabolism.
Mol Cell 44: 864-877.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Isabel Chaput, Madeline Kelly, Maria Landherr, Iuliia Polina,
Bridget Nieto, et al. (2023) Role of tyrosine phosphorylation
of Mfn2 in endoplasmic reticulum-mitochondria coupling
https://doi.org/10.1152/physiol.2023.38.S1.5733327

Hana Zhou, Iuliia Polina, Michael Cypress, Bong Sook
Jhun, Peng Zhang, Jin O-Uchi (2021) Role of Src-
Dependent Phosphorylation of Mitofusin 2 in Endoplasmic
Reticulum-Mitochondria Tethering. https://doi.org/10.1096/
fasebj.2021.35.51.02460

Folkers K (1996) Relevance of the biosynthesis of coenzyme
Q10 and of the four bases of DNA as a rationale for the
molecular causes of cancer and a therapy. Biochem Biophys
Res Commun 224: 358-361.

Graciela Cristina dos Santos, Lusania, Maria Greggi Antunes,
Antonio Cardozo dos Santos, et al. (2009) Coenzyme Q10
and its effects in the treatment of neurodegenerative diseases
Brazilian Journal of Pharmaceutical Sciences 45(4)
https://doi.org/10.1590/S1984-82502009000400002
Alanazi MM, Havranek T, Bakos J, Cubeddu LX, Castejon
AM (2020) Cell proliferation and anti-oxidant effects of
oxytocin and oxytocin receptors: role of extracellular signal-
regulating kinase in astrocyte-like cells. Endocr Regul 54:
172-182.

Acosta MJ, Vazquez Fonseca L, Desbats MA, Cerqua C,
Zordan R, Trevisson E, et al. (2016) Coenzyme Q biosynthesis
in health and disease. Biochim Biophys Acta. 1857: 1079-
1085.

Liang X, Liu R, Chen C, Ji F, Li T (2016) Opioid System
Modulates the Immune Function: A Review. Transl Perioper
Pain Med 1: 5-13.

Bidlack JM (2000) Detection and function of opioid receptors
on cells from the immune system. Clin Diagn Lab Immunol
7:719-723.

Goh LK, Sorkin A (2013) Endocytosis of receptor tyrosine
kinases. Cold Spring Harb Perspect Biol 5: a017459.

Cui X, Xie Z (2017) Protein Interaction and Na/K-ATPase-
Mediated Signal Transduction. Molecules 22: 990.

Lim S, Smith KR, Lim ST, Tian R, Lu J, et al. (2016) Regulation
of mitochondrial functions by protein phosphorylation and
dephosphorylation. Cell Biosci 6: 25.

Elena Tibaldi, Anna Maria Brunati, Maria Lina Massimino,
Annarita Stringaro, Marisa Colone, et al. (2008) Src-
Tyrosine kinases are major agents in mitochondrial tyrosine
phosphorylation Journal of Cellular Biochemistry 104: 840-
849

Maria Grazia Petrillo, Katia Fettucciari, Paolo Montuschi,
Simona Ronchetti, Luigi Cari, et al. (2014) Transcriptional
regulation of kinases downstream of the T cell receptor:
another immunomodulatory mechanism of glucocorticoids.
BMC Pharmacol Toxicol 15: 35. https://doi.org/10.1186/2050-
6511-15-35.

Yang S, Roselli F, Patchev AV, Yu S, Almeida OF (2013)
Non-receptor-tyrosine kinases integrate fast glucocorticoid
signaling in hippocampal neurons. J Biol Chem 288: 23725-
23739.

Kurashiki T, Horikoshi Y, Kamizaki K, Sunaguchi T, Hara
K, et al. (2022) Molecular mechanisms underlying the
promotion of wound repair by coenzyme Q10: PI3K/Akt
signal activation via alterations to cell membrane domains.
J Clin Biochem Nutr 70: 222-230.

Ya F, Xu XR, Shi Y, Gallant RC, Song F, et al. (2019)
Coenzyme Q10 Upregulates Platelet cAMP/PKA Pathway
and Attenuates Integrin allbf3 Signaling and Thrombus
Growth. Mol Nutr Food Res 63: €1900662.

Stewart CR, Stringer MS, Shi Y, Thrippleton MJ, Wardlaw JM

Jap J Clin & Med Res, 2023

Volume 3(6): 25-29



Citation: Ashraf Marzouk El Tantawi (2023) DPP4 valorphin activate NR4As pathway and OPAL1 that protect from CoQ10 deficiency from OPA1 dysfunctions and
from WMH . Japan Journal of Clinical & Medical Research. SRC/JJCMR-178. Doi: doi.org/10.47363/JJCMR/2023(3)160

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

(2021) Associations Between White Matter Hyperintensity
Burden, Cerebral Blood Flow and Transit Time in Small
Vessel Disease: An Updated Meta-Analysis. Front Neurol
12: 647848.

Levine RL, Wadleigh M, Cools J, Ebert BL, Wernig, et al.
(2005) Activating mutation in the tyrosine kinase JAK2 in
polycythemia vera, essential thrombocythemia, and myeloid
metaplasia with myelofibrosis. Cancer Cell 7: 387-397.
Szade A, Szade K, Mahdi M, Jozkowicz A (2021) The
role of heme oxygenase-1 in hematopoietic system and its
microenvironment. Cell Mol Life Sci 78: 4639-4651.
Upadhayay S, Mehan S, Prajapati A, Sethi P, Suri M, et al.
(2022) Nrf2/HO-1 Signaling Stimulation through Acetyl-11-
Keto-Beta-Boswellic Acid (AKBA) Provides Neuroprotection
in Ethidium Bromide-Induced Experimental Model of
Multiple Sclerosis. Genes (Basel) 13: 1324.

Liu Y, Chen Q, Jeong HW, Han D, Fabian J, et al. (2021)
Drexler HCA, Stehling M, Schoéler HR, Adams RH. Dopamine
signaling regulates hematopoietic stem and progenitor cell
function. Blood 138: 2051-2065.

YeJY, Liang EY, Cheng YS, Chan GC, Ding Y, et al. (2014)
Serotonin enhances megakaryopoiesis and proplatelet
formation via p-Erk1/2 and F-actin reorganization. Stem
Cells 32: 2973-29782.

Tully PJ, Alpérovitch A, Soumaré A, Mazoyer B, Debette
S, et al. (2020) Association Between Cerebral Small Vessel
Disease With Antidepressant Use and Depression: 3C Dijon
Magnetic Resonance Imaging Study. Stroke 51: 402-408.
Lee WIJ, Jung KH, Song H, Lee H, Park HE, et al. (2023)
Clonal hematopoiesis with DNMT3A mutation is associated
with lower white matter hyperintensity volume. CNS Neurosci
Ther 29: 1243-1253.

van Egmond ME, Pouwels PJ, Boelens JJ, Lindemans CA,
Barkhof'F, et al. (2013) Improvement of white matter changes
on neuroimaging modalities after stem cell transplant in
metachromatic leukodystrophy. JAMA Neurol 70: 779-782.
Wang S, Zhang F, Huang P, Hong H, Jiaerken Y, et al. (2022)
Superficial white matter microstructure affects processing
speed in cerebral small vessel disease. Hum Brain Mapp 43:
5310-5325.

Sigfridsson E, Marangoni M, Hardingham GE, Horsburgh K,
Fowler JH (2020) Deficiency of Nrf2 exacerbates white matter
damage and microglia/macrophage levels in a mouse model of
vascular cognitive impairment. J Neuroinflammation 17: 367.
Zhao X, Sun G, Ting SM, Song S, Zhang J, et al. (2015)
Cleaning up after ICH: the role of Nrf2 in modulating
microglia function and hematoma clearance. J] Neurochem
133: 144-152.

Yang T, Zhang F (2021) Targeting Transcription Factor
Nrf2 (Nuclear Factor Erythroid 2-Related Factor 2) for the
Intervention of Vascular Cognitive Impairment and Dementia.
Arterioscler Thromb Vasc Biol 41: 97-116.

Barik S (2020) The Uniqueness of Tryptophan in Biology:
Properties, Metabolism, Interactions and Localization in
Proteins. Int J Mol Sci 21: 8776

Annamalai B, Mannangatti P, Arapulisamy O, Shippenberg
TS, Jayanthi LD, et al. (2012) Tyrosine phosphorylation of
the human serotonin transporter: a role in the transporter
stability and function. Mol Pharmacol 81: 73-85.

Le Prince G, Copin MC, Hardin H, Belin MF, Bouilloux JP, et
al. (1990) Neuron-glia interactions: effect of serotonin on the
astroglial expression of GFAP and of its encoding message.
Brain Res Dev Brain Res 51: 295-298.

Spampinato U, Esposito E, Samanin R (1985) Serotonin
agonists reduce dopamine synthesis in the striatum only

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

when the impulse flow of nigro-striatal neurons is intact. J
Neurochem 45: 980-982.

Kayoko W Miyazaki, Katsuhiko Miyazaki, Kenji F Tanaka,
Aki Takahashi, Sawako Tabuchi, et al. (2014) Optogenetic
Activation of Dorsal Raphe Serotonin Neurons Enhances
Patience for Future Rewards. DOI: https://doi.org/10.1016/j.
cub.2014.07.041.

Lilia Zurkovsky, Evgeny Bychkov, Elviche L Tsakem, Carley
Siedlecki, Randy D Blakely, et al. (2013) Cognitive effects of
dopamine depletion in the context of diminished acetylcholine
signaling capacity in mice. Dis Model Mech 6: 171-183.
Alghamdi BS (2018) The neuroprotective role of melatonin
in neurological disorders https://doi.org/10.1002/jnr.24220.
Sara Gongalves, Daniela Nunes-Costa, Sandra Morais
Cardoso, Nuno Empadinhas, John David Marugg (2022)
Microbial Physiology and Metabolism Volume. Microbiol
https://doi.org/10.3389/fmicb.2022.873555.

Zhenlong Xin, Shuai Jiang, Peng Jiang, Xiaolong Yan,
Chongxi Fan, et al. (2015) Melatonin as a treatment for
gastrointestinal cancer: a review. J Pineal Res 58: 375-387.
Gaia Favero, Enrico Moretti, Francesca Bonomini, Russel
J Reiter, Luigi Fabrizio Rodella, et al. (2018) Promising
Antineoplastic Actions of Melatonin. Front Pharmacol 9:
1086.

Raymand Pang, Adnan Advic-Belltheus, Christopher Meehan,
Daniel J Fullen, Xavier Golay, et al. (2021) Melatonin for
Neonatal Encephalopathy: From Bench to Bedside. Int J
Mol Sci 22: 5481.

Use of Melatonin for Neuroprotection in Asphyxiated
Newborns (MELPRO) Information provided by Anna
Tarocco, University Hospital of Ferrara (Responsible Party)
Last Update Posted: 2019-10-11 ClinicalTrials.gov Identifier:
NCT03806816]]

Hendaus M, Jomha F, Alhammadi A (2016) Melatonin in the
management of perinatal hypoxic-ischemic encephalopathy:
light at the end of the tunnel? 12: 2473-2479.

Kimberley F Tolias, Joseph G Duman, Kyongmi Um (2011)
Control of synapse development and plasticity by Rho
GTPase regulatory proteins. Prog Neurobiol 94): 133-148.
Perreau-Lenz S, Kalsbeek A, Pévet P, Buijs RM (2004)
Glutamatergic clock output stimulates melatonin synthesis
at night. Eur J Neurosci 19: 318-324.

Darine Villela, Victoria Fairbanks Atherino, Larissa de
Sa Lima, Anderson Augusto Moutinho, Fernanda Gaspar
do Amaral, et al. (2013) Modulation of Pineal Melatonin
Synthesis by Glutamate Involves Paracrine Interactions
between Pinealocytes and Astrocytes through NF-«B
Activation. Biomed Res Int 2013: 618432.

Tongxin Wang, Weilei Yao, Qiongyu He, Yafei Shao,
Ruilong Zheng, et al. (2018) L-leucine stimulates glutamate
dehydrogenase activity and glutamate synthesis by regulating
mTORCI1/SIRT4 pathway in pig liver. Anim Nutr 4: 329-337.
Jiangen Liu, Xianjing Song, Youyou Yan, Bin Liu (2021)
Role of GTPase-Dependent Mitochondrial Dynamins in Heart
Diseases. Front Cardiovasc Med 8: 720085.

Zhang X, Huang W, Fan Y, Sun Y, Ge X (2019) Role of
GTPases in the regulation of mitochondrial dynamics in
Parkinson’s disease. Exp Cell Res 382: 111460.

Newman LE, Zhou C-j, Mudigonda S, Mattheyses AL,
Paradies E, et al. (2014) The ARL2 GTPase Is Required for
Mitochondrial Morphology, Motility, and Maintenance of
ATP Levels. PLoS ONE 9: €99270.

Mateusz Kolanczyk, Markus Pech, Tomasz Zemojtel, Hiroshi
Yamamoto, Ivan Mikula, et al. (2010) NOA1 is an essential
GTPase required for mitochondrial protein synthesis. Mol

Jap J Clin & Med Res, 2023

Volume 3(6): 26-29



Citation: Ashraf Marzouk El Tantawi (2023) DPP4 valorphin activate NR4As pathway and OPAL1 that protect from CoQ10 deficiency from OPA1 dysfunctions and
from WMH . Japan Journal of Clinical & Medical Research. SRC/JJCMR-178. Doi: doi.org/10.47363/JJCMR/2023(3)160

Biol Cell 22: 1-11.

88. Abdelhadi Saoudi, Sahar Kassem, Anne Dejean, Guillaume
Gaud (2014) Rho-GTPases as key regulators of T lymphocyte
biology. Small GTPases 5: €28208.

89. Savannah G Sims, Rylee N Cisney, Marissa M Lipscomb,
Gordon P Meares (2022) The role of endoplasmic reticulum
stress in astrocytes 70: 5-19.

90. Paulo C Rodriguez, Augusto C Ochoa, Amir A Al-Khami
(2017) Arginine Metabolism in Myeloid Cells Shapes Innate
and Adaptive Immunity. DOI: https://doi.org/10.3389/
fimmu.2017.00093.

91. Claudia Grajeda-Iglesias, Michael Aviram, Specific Amino
Acids Affect Cardiovascular Diseases and Atherogenesis via
Protection against Macrophage Foam Cell Formation. Doi:
10.5041/RMMJ.10337.

92. Agata L Starosta, Jiirgen Lassak, Lauri Peil, Gemma C
Atkinson, Christopher J Woolstenhulme, Kai Virumie, et
al. (2014) A conserved proline triplet in Val-tRNA synthetase
and the origin of elongation factor P Cell Rep 9: 476-483.

93. Eduardo J Patriarca, Federica Cermola, Cristina D’ Aniello,
Annalisa Fico, Ombretta Guardiola, et al. (2021) The
Multifaceted Roles of Proline in Cell Behavior. Front Cell
Dev Biol 9: 728576.

94. Alagbi SS, Burke L, Guterman I, Green C, West K, Palacios-
Gallego R, et al. (2022) Increased mitochondrial proline
metabolism sustains proliferation and survival of colorectal
cancer cells. PLoS ONE 17: €0262364.

95. Malcolm Watford (2008) Glutamine Metabolism and Function
in Relation to Proline Synthesis and the Safety of Glutamine
and Proline Supplementation. J Nutr 138: 2003S-2007S.

96. Seema R Lalani, Georgirene D Vladutiu, Katie Plunkett,
Timothy E Lotze, Adekunle M Adesina, et al. (2005) Isolated
Mitochondrial Myopathy Associated with Muscle Coenzyme
Q10 Deficiency Arch Neurol 62: 317-320.

97. Hongliang Li, Mingjiang Xu, Jiyeon Lee, Chaoyong He,
Zhonglin Xie (2012) Leucine supplementation increases
SIRT1 expression and prevents mitochondrial dysfunction
and metabolic disorders in high-fat diet-induced obese mice.
Am J Physiol Endocrinol Metab 303: E1234-1244.

98. Chunzi Liang, Benjamin J Curry, Patricia L Brown, Michael
B Zemel (2014) Leucine Modulates Mitochondrial Biogenesis
and SIRT1-AMPK Signaling in C2C12 Myotubes. J Nutr
Metab 2014: 239750.

99. Paramesha B, Anwar MS, Meghwani H, Maulik SK, Arava
SK, etal. (2021) Sirt] and Sirt3 Activation Improved Cardiac
Function of Diabetic Rats via Modulation of Mitochondrial
Function. Antioxidants (Basel) 10: 338.

100.Yu MH, Tsang MH, Lai S, Ho MS, Tse DML, et al. (2019)
Primary coenzyme Q10 deficiency-7: expanded phenotypic
spectrum and a founder mutation in southern Chinese. NPJ
Genom Med 4: 18.

101.YuY, Song X, Wang X, Zheng L, Ma G, et al. (2023) Oxidative
stress impairs the Nur77-Sirtl axis resulting in a decline in
organism homeostasis during aging. Aging Cell 22: e13812.

102.Chai D, Zhang L, Xi S, Cheng Y, Jiang H, et al. (2018) Nrf2
Activation Induced by Sirt] Ameliorates Acute Lung Injury
After Intestinal Ischemia/Reperfusion Through NOX4-
Mediated Gene Regulation. Cell Physiol Biochem 46: 781-
792.

103.Chen X, Xiang L, Jia G, Liu G, Zhao H, et al. (2019) Effects
of dietary leucine on antioxidant activity And expression of
antioxidant and mitochondrial-related Genes in longissimus
dorsi muscle and liver of piglets. Anim Sci J 90: 990-998.

104.Katsanos CS, Kobayashi H, Sheffield-Moore M, Aarsland A,

Wolfe RR (2006) A high proportion of leucine is required for
optimal stimulation of the rate of muscle protein synthesis by
essential amino acids in the elderly. Am J Physiol Endocrinol
Metab 291: 381-387.

105.Medzikovic L, de Vries CIM, de Waard V (2019) NR4A
nuclear receptors in cardiac remodeling and neurohormonal
regulation. Trends Cardiovasc Med 29: 429-437.

106.Marzouk El Tantawi (2022) DCS -I12 Necessary for
Glucocorticoids Which Necessary for Interferons Synthesis
and Serotonin Synthesis Then Promote Ang2-At2 and
VEGF-A for Anti-Inflammatory Growth. Stem Cells Regen
Med 6: 1-27.

107.Pala R, Orhan C, Tuzcu M, Sahin N, Ali S, et al. (2016)
Coenzyme Q10 Supplementation Modulates NFkB and Nrf2
Pathways in Exercise Training. J Sports Sci Med 15: 196-203.

108.Folkers K (1996) Relevance of the biosynthesis of coenzyme
Q10 and of the four bases of DNA as a rationale for the
molecular causes of cancer and a therapy.Biochem Biophys
Res Commun 224: 358-61.

109.Cui TZ, Kawamukai M (2009) Coql0, a mitochondrial
coenzyme Q binding protein, is required for proper respiration
in Schizosaccharomyces pombe. FEBS J 276: 748-759.

110. Alcézar-Fabra M, Navas P, Brea-Calvo G (2016) Coenzyme
Q biosynthesis and its role in the respiratory chain structure.
Biochim Biophys Acta 1857: 1073-1078.

111.Bargiela D, Shanmugarajah P, Lo C, Blakely EL, Taylor
RW, et al. (2015) Mitochondrial pathology in progressive
cerebellar ataxia. Cerebellum Ataxias 2: 16.

112. Ashraf M El Tantawi (2023) GCs-beta and B-Arrestins
Regulate Nrf2 via NR4As Productive Pathway Mediated
by B-Adrenergic for Anti-Inflammation and Adopting
Myocardial and Immune Functions. G J Clin Case Rep 4:
1-23.

113.Tripodi F, Badone B, Vescovi M, Milanesi R, Nonnis S, et
al. (2020) Methionine Supplementation Affects Metabolism
and Reduces Tumor Aggressiveness in Liver Cancer Cells.
Cells 9: 2491.

114.Wijdeven RH, van Luijn MM, Wierenga-Wolf AF, Akkermans
JJ, van den Elsen PJ, et al. (2018) Chemical and genetic
control of IFNy-induced MHCII expression. EMBO Rep
19: e45553.

115.Gkountidi AO, Garnier L, Dubrot J, Angelillo J, Harlé G, et
al. (2021) MHC Class I Antigen Presentation by Lymphatic
Endothelial Cells in Tumors Promotes Intratumoral
Regulatory T cell-Suppressive Functions. Cancer Immunol
Res 9: 748-764.

116.Jiang Z, Lim SO, Yan M, Hsu JL, Yao J, et al. (2021) TYRO3
induces anti-PD-1/PD-L1 therapy resistance by limiting
innate immunity and tumoral ferroptosis. J Clin Invest 131:
e139434.

117.Keywan Mortezaee, Jamal Majidpoor, Ebrahim Kharazinejad
(2023) The impact of hypoxia on tumor-mediated bypassing
anti-PD-(L)1 therapy Biomedicine &amp; Pharmacotherapy
162: 114646.

118.Gisela D’Angelo, Eric Duplan, Nicole Boyer, Paul Vigne,
Christian Frelin (2023) Hypoxia Up-regulates Prolyl
Hydroxylase Activity AFEEDBACK MECHANSIM THAT
LIMITS HIF-1 RESPONSES DURING REOXYGENATION
THE JOURNAL OF BIOLOGICAL CHEMISTRY 278:
38183-38187.

119. Varghese T, Dasgupta S, Anand G, Rejish Kumar VJ, Sahu
NP, et al. (2022) Dietary arginine attenuates hypoxia- induced
HIF expression, metabolic responses and oxidative stress
in Indian Major Carp, Cirrhinus mrigala. Comp Biochem

Jap J Clin & Med Res, 2023

Volume 3(6): 27-29



Citation: Ashraf Marzouk El Tantawi (2023) DPP4 valorphin activate NR4As pathway and OPAL1 that protect from CoQ10 deficiency from OPA1 dysfunctions and
from WMH . Japan Journal of Clinical & Medical Research. SRC/JJCMR-178. Doi: doi.org/10.47363/JJCMR/2023(3)160

Physiol B Biochem Mol Biol 259: 110714.

120.Koga Y, Akita Y, Nishioka J, Yatsuga S, Povalko N, et al.
(2005) L-arginine improves the symptoms of strokelike
episodes in MELAS. Neurology 64: 710-712.

121.Zimmermann C, Wimmer M, Haberl RL (2004) L-arginine-
mediated vasoreactivity in patients with a risk of stroke.
Cerebrovasc Dis 17: 128-33.

122.Wang J, Xue Z, Lin J, Wang Y, Ying H, et al. (2020) Proline
improves cardiac remodeling following myocardial infarction
and attenuates cardiomyocyte apoptosis via redox regulation.
Biochem Pharmacol 178: 114065.

123.Singh P, Hanson PS, Morris CM (2017) SIRT1 ameliorates
oxidative stress induced neural cell death and is down-
regulated in Parkinson’s disease. BMC Neurosci 18: 46.

124.Payandeh Z, Pirpour Tazehkand A, Mansoori B, Khaze V,
Asadi M, et al. (2021) The Impact of Nrf2 Silencing on
Nrf2-PD-L1 Axis to Overcome Oxaliplatin Resistance and
Migration in Colon Cancer Cells. Avicenna J Med Biotechnol
13: 116-122.

125.Kang C, Song CH, Kim N, Nam RH, Choi SI, et al. (2021)
The Enhanced Inhibitory Effect of Estrogen on PD-L1
Expression Following Nrf2 Deficiency in the AOM/DSS
Model of Colitis-Associated Cancer. Front Oncol 11: 679324.

126.Aotsuka A, Matsumoto Y, Arimoto T, Kawata A, Ogishima
J, et al. (2019) Interleukin-17 is associated with expression
of programmed cell death 1 ligand 1 in ovarian carcinoma.
Cancer Sci 110: 3068-3078.

127.Liu R, Lauridsen HM, Amezquita RA, Pierce RW, Jane-Wit D,
etal. (2016) IL-17 Promotes Neutrophil-Mediated Immunity
by Activating Microvascular Pericytes and Not Endothelium.
J Immunol 197: 2400-2408.

128.Vijeyakumaran M, Jawhri MA, Fortunato J, Solomon L,
Shrestha Palikhe N, et al. (2023) Dual activation of estrogen
receptor alpha and glucocorticoid receptor upregulate CRTh2-
mediated type 2 inflammation; mechanism driving asthma
severity in women? Allergy 78: 767-779.

129.Dang A, Frost JA, Cobb MH (1998) The MEK1 proline-
rich insert is required for efficient activation of the mitogen-
activated protein kinases ERK1 and ERK2 in mammalian
cells. J Biol Chem 273: 19909-19913.

130.Voong LN, Slater AR, Kratovac S, Cressman DE (2008)
Mitogen-activated protein kinase ERK1/2 regulates the class
II transactivator. J Biol Chem. 283: 9031-9039.

131.Brown JA, Rogers EM, Boss JM (1998) The MHC class 11
transactivator (CIITA) requires conserved leucine charged
domains for interactions with the conserved W box promoter
element. Nucleic Acids Res 26: 4128-4136.

132.132. Robbins GR, Truax AD, Davis BK, Zhang L, Brickey W1J,
et al. (2012) Regulation of class I major histocompatibility
complex (MHC) by nucleotide-binding domain, leucine-
rich repeat-containing (NLR) proteins. J Biol Chem 287:
24294-24303.

133.Pengam S, Durand J, Usal C, Gauttier V, Dilek N, et al. (2019)
SIRPo/CD47 axis controls the maintenance of transplant
tolerance sustained by myeloid-derived suppressor cells. Am
J Transplant 19: 3263-3275.

134.Karmakar S, Lal G (2021) Role of serotonin receptor signaling
in cancer cells and anti-tumor immunity. Theranostics 11:
5296-5312.

135.Lerman-Sagie T, Leshinsky-Silver E, Watemberg N, Luckman
Y, Lev D (2005) White matter involvement in mitochondrial
diseases. Mol Genet Metab 84: 127-136.

136.Perez-Alvarez MJ, Villa Gonzalez M, Benito-Cuesta
I, Wandosell FG (2018) Role of mTORC! Controlling

Proteostasis after Brain Ischemia. Front Neurosci. 12: 60.

137.Tamura'Y, Araki A (2015) Diabetes mellitus and white matter
hyperintensity. Geriatr Gerontol Int 1: 34-42.

138.Sun J, Xu B, Zhang X, He Z, Liu Z, et al. (2020) The
Mechanisms of Type 2 Diabetes-Related White Matter
Intensities: A Review. Front Public Health. 8: 498056.

139.Sigfridsson E, Marangoni M, Hardingham GE, Horsburgh K,
Fowler JH (2020) Deficiency of Nrf2 exacerbates white matter
damage and microglia/macrophage levels in a mouse model of
vascular cognitive impairment. J Neuroinflammation 17: 367.

140.Moroni F, Ammirati E, Hainsworth AH, Camici PG
(2020) Association of White Matter Hyperintensities and
Cardiovascular Disease: The Importance of Microcirculatory
Disease. Circ Cardiovasc Imaging 13: e010460.

141.El-Ganainy SO, Soliman OA, Ghazy AA, Allam M, Elbahnasi
Al et al. (2022) Intranasal Oxytocin Attenuates Cognitive
Impairment, B-Amyloid Burden and Tau Deposition in Female
Rats with Alzheimer&#39;s Disease: Interplay of ERK1/2/
GSK3p/Caspase-3. Neurochem Res 47: 2345-2356.

142.Grajeda-Iglesias C, Aviram M (2018) Specific Amino Acids
Affect Cardiovascular Diseases and Atherogenesis via
Protection against Macrophage Foam Cell Formation: Review
Article. Rambam Maimonides Med J 9 :¢0022.

143.Starosta AL, Lassak J, Peil L, Atkinson GC, Woolstenhulme
CJ, et al. (2014) A conserved proline triplet in Val-tRNA
synthetase and the origin of elongation factor P. Cell Rep
9: 476-483.

144.Patriarca EJ, Cermola F, Aniello C, Fico A, Guardiola O, et
al. (2021) The Multifaceted Roles of Proline in Cell Behavior.
Front Cell Dev Biol 9: 728576.

145.Mingueneau M, Sansoni A, Grégoire C, Roncagalli R, Aguado
E, et al. (2008) The proline-rich sequence of CD3epsilon
controls T cell antigen receptor expression on and signaling
potency in preselection CD4+CD8+ thymocytes. Nat
Immunol 9: 522-532.

146.Alagbi SS, Burke L, Guterman I, Green C, West K, et al.
(2022) Increased mitochondrial proline metabolism sustains
proliferation and survival of colorectal cancer cells. PLoS
ONE 17: €0262364.

147.Rodriguez PC, Ochoa AC, Al-Khami AA (2017) Arginine
Metabolism in Myeloid Cells Shapes Innate and Adaptive
Immunity. Front Immunol 8: 93.

148.Ricciardi S, Boggio EM, Grosso S, Lonetti G, Forlani G, et al.
(2011) Reduced AKT/mTOR signaling and protein synthesis
dysregulation in a Rett syndrome animal model. Hum Mol
Genet 20: 1182-1196.

149.Banerjee S, Crouse NR, Emnett RJ, Gianino SM, Gutmann
DH (2011) Neurofibromatosis-1 regulates mTOR-mediated
astrocyte growth and glioma formation in a TSC/Rheb-
independent manner. Proc Natl Acad Sci U S A 108: 15996-
6001.

150.Scheidenhelm DK, Cresswell J, Haipek CA, Fleming TP,
Mercer RW, et al. (2005) Akt-dependent cell size regulation
by the adhesion molecule on glia occurs independently of
phosphatidylinositol 3-kinase and Rheb signaling. Mol Cell
Biol. 25: 3151-3162.

151.LaPash Daniels CM, Paffenroth E, Austin EV, Glebov K,
Lewis D, et al. (2015) A. Lithium Decreases Glial Fibrillary
Acidic Protein in a Mouse Model of Alexander Disease. PLoS
One 17: e0138132.

152.Sandsmark DK, Zhang H, Hegedus B, Pelletier CL, Weber
JD, et al. (2007) Nucleophosmin mediates mammalian target
of rapamycin-dependent actin cytoskeleton dynamics and
proliferation in neurofibromin-deficient astrocytes. Cancer

Jap J Clin & Med Res, 2023

Volume 3(6): 28-29



Citation: Ashraf Marzouk El Tantawi (2023) DPP4 valorphin activate NR4As pathway and OPAL1 that protect from CoQ10 deficiency from OPA1 dysfunctions and
from WMH . Japan Journal of Clinical & Medical Research. SRC/JJCMR-178. Doi: doi.org/10.47363/JJCMR/2023(3)160

Res 5::4790-4799.

153.Kim KY, Shin KY, Chang KA (2023) GFAP as a Potential
Biomarker for Alzheimer&#39;s Disecase: A Systematic
Review and Meta-Analysis. Cells 4: 12-1309.

154.Amalia L (2021) Glial Fibrillary Acidic Protein (GFAP):
Neuroinflammation Biomarker in Acute Ischemic Stroke. J
Inflamm Res 30: 7501-7506.

155.Bagheri S, Haddadi R, Saki S, Kourosh-Arami M, Rashno
M, etal. (2023) A. Neuroprotective effects of coenzyme Q10
on neurological diseases: a review article. Front Neurosci
23: 17-1188839.

156.McBean GJ, Cysteine, Glutathione (2017) Thiol Redox
Balance in Astrocytes. Antioxidants (Basel) 3: 6-62.

157.Jaganjac M, Milkovic L, Sunjic SB, Zarkovic N (2020) The
NRF2, Thioredoxin, and Glutathione System in Tumorigenesis
and Anticancer Therapies. Antioxidants (Basel) 19: 9-1151.

158.Darling TK, Mimche PN, Bray C, Umaru B, Brady LM, et
al. (2020) EphA2 contributes to disruption of the blood-brain
barrier in cerebral malaria. PLoS Pathog. 30: 16-¢1008261.

159.Crépel V, Panenka W, Kelly ME, MacVicar BA (1998)
Mitogen-activated protein and tyrosine kinases in the
activation of astrocyte volume-activated chloride current. J
Neurosci 5:18-1196-206.

160.Pastor MD, Garcia-Yébenes I, Fradejas N, Pérez-Ortiz
IJM, Mora-Lee S, et al. (2009) mTOR/S6 kinase pathway
contributes to astrocyte survival during ischemia. J Biol Chem
14: 22067-22078.

161.Michel Pierre, Danielle Tot-u-Delbauffe, Jean Michel Gavaret,
Martine Pomerance and Claude Jacquemin (1986) Activation
of S6 kinase activity in astrocytes by insulin, somatomedin
C and TPA 162-166.

162.Dolotov OV, Inozemtseva LS, Myasoedov NF, Grivennikov
IA (2022) Stress- Induced Depression and Alzheimer&#39;s
Disease: Focus on Astrocytes. Int J Mol Sci 30: 4999.

163.Bhattarai P, Cosacak MI, Mashkaryan V, Demir S, Popova
SD, et al. (2020) Neuron-glia interaction through Serotonin-
BDNF-NGFR axis enables regenerative neurogenesis in
Alzheimer&#39;s model of adult zebrafish brain. PLoS Biol
6:1 -e3000585.

164.Huang J, Li Z, Hu Y, Li Z, Xie Y, et al. (2022) Melatonin, an
endogenous hormone, modulates Th17 cells via the reactive-
oxygen species/TXNIP/HIF-1a axis to alleviate autoimmune
uveitis. ] Neuroinflammation 27:19-124.

165.Martelli A, Testai L, Colletti A, Cicero AFG (2020) Coenzyme
Q10: Clinical Applications in Cardiovascular Diseases.
Antioxidants (Basel) 22:9-341.

166.Vanya Metodieva, Terry Smith, Frank Gunn-Moore (2022)
The Mitochondrial Enzyme 17b HSD10 Modulates Ischemic
and Amyloid-b -Induced Stress in Primary Mouse Astrocytes
https://www.eneuro.org/content/9/S/ENEURO.0040-22.2022.

167.Pickens SR, Chamberlain ND, Volin MV, Gonzalez M,
Pope RM, et al. (2011) Anti-CXCLS5 therapy ameliorates
IL-17-induced arthritis by decreasing joint vascularization.
Angiogenesis 14: 443-55.

168.Cambron M, D&#39;Haeseleer M, Laureys G, Clinckers R,
Debruyne J, et al. (2012) White-matter astrocytes, axonal
energy metabolism, and axonal degeneration in multiple
sclerosis. J Cereb Blood Flow Metab 32: 413-424.

169.As a library, NLM provides access to scientific literature.
Inclusion in an NLM database does not imply endorsement
of, or agreement with, the contents by NLM or the National
Institutes of Health. Learn more: PMC Disclaimer | PMC
Copyright Notice Logo of jneuro J Neuroinflammation 17:
367.

170.Piao L, Li Y, Kim SJ, Sohn KC, Yang KJ, et al. (2009)
Regulation of OPA1-mediated mitochondrial fusion by
leucine zipper/EF-hand-containing transmembrane protein-1
plays a role in apoptosis. Cell Signal 21: 767-77.

171.Lurette O, Guedouari H, Morris JL, Martin-Jiménez R,
Robichaud JPet al. (2022) Mitochondrial matrix-localized
Src kinase regulates mitochondrial morphology. Cell Mol
Life Sci 30: 79-327.

172.Bak DW, Weerapana E (2015) Cysteine-mediated redox
signalling in the mitochondria. Mol Biosyst 1: 678-697.

173.Kumar P, Osahon OW, Sekhar RV (2022) GlyNAC (Glycine
and N-Acetylcysteine) Supplementation in Mice Increases
Length of Life by Correcting Glutathione Deficiency,
Oxidative Stress, Mitochondrial Dysfunction, Abnormalities
in Mitophagy and Nutrient Sensing, and Genomic Damage.
Nutrients 7:14-1114.

174.Mason BL, Pariante CM, Jamel S, Thomas SA (2010) Central
nervous system (CNS) delivery of glucocorticoids is fine-
tuned by saturable transporters at the blood-CNS barriers and
nonbarrier regions. Endocrinology 151: 5294-305.

175.Yang Y, Torbey MT (2020) Angiogenesis and Blood-Brain
Barrier Permeability in Vascular Remodeling after Stroke.
Curr Neuropharmacol 18:1250-1265.

176.Bowers SLK, Kemp SS, Aguera KN, Koller GM, Forgy JC, et
al. (2020) Defining an Upstream VEGF (Vascular Endothelial
Growth Factor) Priming Signature for Downstream Factor-
Induced Endothelial Cell-Pericyte Tube Network Coassembly.
Arterioscler Thromb Vasc Biol 40: 2891-2909.

177.Jessen KR, Morgan L, Stewart HJ, Mirsky R (1990) Three
markers of adult non-myelin-forming Schwann cells,
217¢(Ran-1), ASE3 and GFAP: development and regulation
by neuron-Schwann cell interactions. Development 109:
91-103.

178.Finnerup NB, Baastrup C (2012) Spinal cord injury pain:
mechanisms and management. Curr Pain Headache Rep 16:
207-216.

179.Lu RO, Ho WS (2021) Mitochondrial Dysfunction,
Macrophage, and Microglia in Brain Cancer. Front Cell Dev
Biol 15:620788.

180.Sajja RK, Prasad S, Tang S, Kaisar MA, Cucullo L (2017)
Blood-brain barrier disruption in diabetic mice is linked to
Nrf2 signaling deficits: Role of ABCB10? Neurosci Lett
13:152-158.

181.Yang T, Sun Y, Mao L, Zhang M, Li Q, et al. (2018) Brain
ischemic preconditioning protects against ischemic injury and
preserves the blood-brain barrier via oxidative signaling and
Nrf2 activation. Redox Biol 17: 323-337.

Copyright: ©2023 Ashraf Marzouk El Tantawi . This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Jap J Clin & Med Res, 2023

Volume 3(6): 29-29



