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Abstract

Previously we had we have reviewed various neurodegenerative diseases (NDD), inclusive of Alzheimer’s disease (AD),
Parkinson’s disease (PD), as well as Huntington’s disease (HD), role of hydrogen sulfide (H,S), in treatment of different
cancers inclusive of breast cancer; glioma, hepatocellular carcinoma along with role of epigenetics in Diabetic Kidney Disease
(DKD), as well as pregnancy. There by the objective of this review is provision of an exhaustive outline of the present research
controlling epigenetic events correlated with NDD. Here we conducted a narrative review utilizing search engine pubmed,
google scholar; web of science; embase; Cochrane review library utilizing the MeSH terms like neurodegenerative diseases
(NDD); Alzheimer’s disease ; H,S Parkinson’s disease; Huntington’s disease; hydrogen sulfide; Epigenetics; DNA methylation;
Histone post-translational modifications; Histone protein acetylation; Histone methylation from 2000 till 2023 December till
date. Emerging proof has initiated the unravelling of various facets by which H,S impacts the epigenetic topography along with
followed by the propagation of different NDD inclusive of AD, PD), as well as HD. H,S possesses the capacity of modulating the
crucial epigenetic machinery for instance DNA methylation, histone modifications along with noncoding RNAs influencing
gene expression as well as cellular working germane to neuronal survival, neuroinflammation, as well as synaptic plasticity.
Thus it is constructed how H,S works in the form of an imperative actor amongst this close-knit network possessing the
probability of opening innovative therapeutic arena. Although considerable work done, still lot of lacunae exist on the exact
molecular modes plausible therapeutic repercussions of modulating the H2S quantities/its downstream targets. Finally
isolation of future research directions having the objective of using the therapeutic capacity of H,S in NDD.
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Diabetic Kidney Disease; NDD: Neurodegenerative Diseases;
CSE: Cystathionine-Gamma-Lyase; PD: Parkinson’s Disease;
HD: Huntington’s Disease.

Introduction

Tackling neurodegenerative diseases (NDD), inclusive
of Alzheimer’s disease, Parkinson’s disease as well as
Huntington’s disease are considerably difficult in the modern
medicine [1]. These situations possess the properties of
continuous irreversible elimination of neurons which result
in reduction in the cognitive in addition to motor working [2].
They have assumed a substantial important position in the
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form of a subset of non-communicable disease, accelerated
by our prolonged life period of human life as well as [3]
influencing the lives of millions of people world over. Apart
from resulting in emotional suffering, they further have a
considerable cost wise burden over the society [4].

Trying to explore the biology of these complicated
situations displays a close web of etiological factors
implicated in a complicated crosstalk of genetic, epigenetic
in addition to environmental factors which together guide
the initiation as well as propagation [5]. Of these factors,
epigenetic alterations have become key deciders in the
formation along with the path followed by the NDD [6].

Figure 1: Inuzuka H, et al. [38]- This figure illustrates the central role of Hydrogen Sulfide (H,S) in epigenetic regulation and its
interactions with various processes associated with neurodegenerative diseases. H_S affects epigenetic mechanisms, including
histone modification, DNA methylation, and non-coding RNAs, which modulate gene expression and cellular functions relevant
to neurodegeneration. H,S influences reactive oxygen species (ROS) production and oxidative stress levels, which play a
critical role in the pathogenesis of neurodegenerative disorders. By reducing ROS production (blue arrow) and inhibiting
ROS-generating processes at the mitochondrial level (red arrows), H,S impacts a broad spectrum of biological functions, as
depicted in this figure for illustrative purposes. The interplay between H_S, epigenetic processes, and oxidative stress offers
valuable insights into the molecular mechanisms underlying neurodegeneration and highlights the potential for therapeutic
interventions to restore epigenetic balance and mitigate oxidative stress to combat neurodegenerative diseases effectively. The
figure corroborates 3 major parts: 1: External sources and internal production of H,S; 2: The epigenetic role of H,S; and 3: The
physiological connections presented in a simplified way.
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Epigenetic modes possess an elemental part in
gene controlling promoting dynamic alterations in gene
actions without changing the basic sequence of DNA [7-
9]. Epigenetics is inclusive of DNA methylation, Histone
modifications in addition to the noncoding RNAs (nc RNAs)
[10-12]. Further than this biological significance, epigenetic
alterations further give an evolutionary [13]. Modifications of
the gene actions in reactions to environmental clues without
changing the sequence of DNA gives provision to organisms
with a considerable benefit [14]. Probably this has aided all
the living organisms with regard to adaptation along with
flourish in variable environments [15]. Although hydrogen
sulfide (H,S), has been believed to be correlated with being a
toxic gas possessing rotten egg odour in addition to plausibly
correlated with toxicity at greater quantities. H.S, has
been illustrated to be a promising molecule for evaluation
of numerous physiological as well as pathological events
[16,17]. Endogenous hydrogen sulfide generation takes
place in the brain via the enzymatic degradation of cysteine
by cystathionine-beta-synthase (CBS), cystathionine-
gamma-lyase (CSE), in addition to 3 mercaptopyruvate
sulfurtransferase (3-MPST) [16]. Its working is in the form of
a neuromodulator along with has been illustrated to possess
a key part in controlling synaptic transmission, survival of
neurons, as well as neuroinflammation) [17].

Recent corroboration points that H,S might be cross
talking with different epigenetic modes implicated in
the generation of NDD [18-60]. By impacting epigenetic
alterations H,S might influence gene expression designs
germane to these diseases. This probable crosstalk amongst
H,S along with epigenetic panorama yields a newer outlook
towards our gaining insight with regards to these complicated
situations as well as emphasizes the requirement of future
research evaluating the part of the H,S in addition to mode of
these diseases [19].

Previously we had we have reviewed various
neurodegenerative diseases (NDD), inclusive of Alzheimer’s
disease, Parkinson’s disease as well as Huntington’s disease,
role of H,S in treatment of different cancers inclusive of
breast cancer, glioma, hepatocellular carcinoma along with
role of epigenetics in Diabetic Kidney Disease (DKD), as well
as pregnancy [18-37].

There by the objective of this review is provision of
an exhaustive outline of the present research controlling
epigenetic events correlated with NDD (Figure1) [38].

Methods

Here we conducted a narrative review utilizing search
engine pubmed, google scholar; web of science; embase;
Cochrane review library utilizing the MeSH terms like
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neurodegenerative diseases (NDD); Alzheimer’s disease; H,S
Parkinson’s disease; Huntington’s disease; Hydrogen Sulfide
; Epigenetics; DNA Methylation; Histone Modifications;
Histone Protein Acetylation; Histone Methylation from 2000
till 2023 December till date.

Results

We found a total of 300 articles out of which we selected
97 articles for this review. No meta-analysis was done.

Role of Hydrogen Sulfide

Of the part of the crucial modes controlled by H_S are
histone modifications. H,S has been illustrated to result in
modifications of the histone proteins via sulfhydration, an
event by which addition of sulfur atom takes place in the
particular histone cysteine residues [15]. Sulfhydration
of histone possess the capacity of manipulation of the
chromatin structure in addition to gene expression,
finally impacting different cellular events. For example,
H,S modulated histone sulfhydration has been revealed
to influence the gene expression implicated in synaptic
plasticity , memory generation as well as survival of the
neurons [39]. Decontrolling of this event has been held
responsible in the pathogenesis of NDD [40], inclusive of
Alzheimer’sdisease(AD) [41], Parkinson’s disease(PD) as
well as Huntington'’s disease.

DNA methylation portrays one more key epigenetic
mode impacted by H,S [42]. DNA methylation implicates
adding a methyl group to the cytosine residues on CpG
dinucleotide, resulting in transcriptional suppression of
target genes. H_S has been illustrated to control the actions
of DNA methyltransferases (DNMT), the enzyme implicated
in DNA methylation. Alterations in DNMT action in view of
H.S decontrolling have been correlated with changed DNA
methylation designs in the neurons, aiding in the abnormal
gene expression found in NDD. For example H,S modulated
alteration in DNA methylation have been correlated with the
decontrolling of genes implicated in the neuroinflammation,
oxidative stress (0S), in addition to survival of neurons [43].

Apart from histone modifications along with DNA
methylation, H,S crosstalks with nc RNAs inclusive of
microRNAs (miRNAs), long noncoding RNAs (Inc RNAs
) [44]. MiRNAs represent small nc RNAs which post
transcriptionally control gene expression by targeting
mRNAs for breakdown or translational suppression. The
decontrollingofmiRNAshasbeenheldresponsibleindifferent
kinds of neurodegeneration inclusive of protein clustering,
neuroinflammation as well as synaptic impairment. H,S has
been illustrated to modulate the expression of in addition to
actions of the particular miRNAs resulting in changed gene
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expression profiles in the neurons [45].

Moreover Inc RNAs, which portray a class of nc RNAs
longer than 200 nucleotides, have further been observed
to possess a key part in the neurodegenerative events.
H,S possesses the capacity of impacting the expression
along with the working of the Inc RNAs, thus influencing
gene expression in addition to cellular events in neurons.
Decontrolling of particular Inc RNAs have been correlated
with NDD, as well as their crosstalk with H,S further
reemphasizes the importance of epigenetic controlling of the
neurodegeneration [46].

Hydrogen Sulfide Along with Neurodegenerative
Diseases (NDD)

Hydrogen sulfide (H,S), portrays a gasotransmitter, a
gas molecule that is existent naturally in case of organisms
as well as has received recognition for the plethora of parts
it possesses in physiological along with pathological events
[47]. H,S has managed to invoke so much attention in biology
although it is correlated with possessing rotten egg odour
[48,49]. H,S has been observed to impact neuroinflammation
, OS in addition to mitochondrial impairment in case of
NDD. Its importance in neurodegeneration is an interesting
field of assessment, with the plausibility of displaying
innovative therapeutic approaches [17,50]. By akin
approach for the assessment of H,S with regard to evolution
as well as epigenetics, a greater insight of its complicated
pathophysiology gets derived [15,51].

This scientific team evaluation emphasizes the
significance of interdisciplinary work which results in
connection of evolutionary biology with the molecular
medicine that might be contributing in the generation of
the enhancement of treatment in addition to quality of life
(QOL) for the subjects suffering from NDD along with the
probability of the other health situations.

In case of central nervous system (CNS), H,S controls
vasodilatation, confers protection against OS stimulated
injury along with modulates inflammatory reactions, key
for sustenance of the neuronal health in addition to proper
working of the brain [52]. H,S further impacts appropriate
working of the immune system as well as facilitating immune
balance [53]. Nevertheless, controlling of the quantities of
the H,S intricately is imperative in view of greater quantities
possess toxicity, resulting in cellular injury along with demise
[17,54]. Enzymes for instance CBS, CSE, in addition to -MPST
control H,S quantities for avoidance of the inimical accrual,
while aiding in its advantageous working of the signalling
[50,55]. Asssessment of H,S in biology is with regards to
evolution, pointing that its part has been evolutionary
preserved in cellular events contributing to aid organisms in
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adaptation to the altering milieu in addition to tackling the
environmental hurdles, thereby impacting gene expression
as well as cellular working in different manners [32,56].

In case of AD H,S has been illustrated to modulate
the actions of the enzymes responsible for the generation
of the amyloid beta (AB) in addition to tau protein
phosphorylation,key events in the pathogenesis of AD
[17,57]. In particular H,S possesses the capacity of
facilitating the formation of A via its impact on the enzyme
Beta site amyloid precursor protein cleaving enzyme (BACE
1) alias B-secretase (BACE1) along with the y-secretase
complex [58]. Furthermore H,S has been illustrated to
result in tau phosphorylation, resulting in the collection
of hyperphosphorylated tau into neurofibrillary tangles
(NFT) [59]. Moreover H,S possesses the capacity of aiding
in neuroinflammation, in addition to OS, aggravating
neurodegeneration in AD [60].

With regards to Parkinson’s disease (PD) existence in
neurons of a-synclein (a-syn) protein collections generating
inclusion bodies known as Lewis bodies portrays the central
characteristics of this disease [61]. H,S has been believed to
be responsible for the assembly along with misfolding of the
a-syn, facilitating its neurotoxicity in addition to aiding in the
propagation of PD. Furthermore, H,S possesses the capacity
of impacting mitochondrial working as well as stimulating
0S, both correlated with dopaminergic neuronal demise
in case of PD [62]. H.S stimulated inflammation as well as
microglial activation might further impact the propagation
of the disease pathogenesis [62,63].

In case of Huntington’s disease (HD) accrual of
mutant huntingtin protein correlated with expansion of
CAG((cytosine adenine guanine)/ polyglutamine repeats in
the exon 1 of huntingtin gene on chromosome 4 is key in the
disease event [64]. H2S has been illustrated to impact the
collections along with the toxicity of the mutant huntingtin,
aiding in the neurodegeneration of the neurons in the
striatum in addition to other regions of the brain influenced
in the HD. Furthermore, H,S possesses the capacity of
mitochondrial impairment along with OS, further aiding in
neuronal injury in HD [65,66].

Additionally, the current work points that H,S might
be involved in the decontrolling of autophagya cellular
event key for elimination of misfolded proteins in addition
to injured organelles. Decontrolling of autophagy has been
believed to be involved in the pathogenesis of the NDD, as
well as H,S might be aiding in dysfunctional autophagy
in these situations [67]. Despite, the appropriate modes
by which H,S impacts NDD are still getting evaluated, the
current work validates apart from emphasizing its probable
attractive part in the form of a therapeutic target.
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Epigenetic Controlling of Neurodegenerative
Diseases (NDD)

Epigenetic controlling possesses a key part in the
pathogenesis of the NDD, impacting gene expression as
well as cellular working germane to neuronal health [68].
Epigenetics portrays modifications which take place on
the genome without changing the DNA sequence lying
beneath , in addition to these alterations might be inherited
or impacted by environmental factors. In case of NDD
decontrolling of epigenetic modes has been believed to be
involved in the interference with normal cellular events in
addition to propagating elimination of neurons [7,69].

Chromatin remodelling is elemental epigenetic modes
which control gene expression by manipulation of the
chromatin structure constituted of DNA along with the
histone proteins [70]. ATP based chromatin remodelling
complexes possess the capacity of decontrolling of key genes
implicated in the neuron survival in addition to working [71].
Furthermore, histone modifications for instance acetylation
in addition to methylation dynamically controls gene
expression in case of neuron, as well as their disturbances
have been found in different neurodegenerative disorders
[72]. These epigenetic changes in chromatin remodelling
possess the capacity of influencing the expression of the
gene correlated with disease pathology emphasizing the
importance of chromatin remodelling in neurodegeneration
[73]. Targeting the chromatin remodelling factor might
be an attractive strategy for generation of the epigenetic
dependent treatment for avoidance of NDD propagation in
addition to facilitating neuroprotection. Greater requirement
of scientific research exists to get insight about the molecular
modes as well as the plausible therapeutic repercussions of
chromatin remodelling in NDD [12].

Three primary epigenetic modes are specifically
germane to neurodegeneration: i) DNA Methylation; ii)
Histone Modifications as well as; iii) Noncoding RNAs (nc
RNAs) [10].

i. DNA Methylation

DNA methylation refers to an enzymatic event which
implicates the covalent transfer of methyl (CH3) group
from S-adenosyll. methionine (SAM)to the 5-carbon of
cytosine residues which canonically takes place specifically
at on cytosine-phosphate- guanine (CpG) regions [74,75].
Methylation of the CpG islands (80-1000nucleotides) mainly,
the ones existing on the gene promoter or in the 1% exons is
correlated with gene silencing, resulting in reduction of the
gene expression . In case of NDD abnormal DNA methylation
designshavebeen found in genes having akey partin neuronal
working, for instance synaptic plasticity, neuroinflammation,
oxidative stress (0OS) reactions, survival of the neurons. These
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alterations in case of DNA methylation possess the capacity
of influencing gene expression correlated with pathogenesis
of disease, aiding in the impairment along with the demise of
neurons [75].

Escalation of research has been aiding in acquisition of
insight over the dynamic kinds of DNA methylation in case of
neurodegenerative conditions in addition to its influence over
propagation of disease [76]. For example neurodegenerative
conditions studies have illustrated changed DNA methylation
designs in case of genes correlated with amyloid beta (Af)
processing in addition to tau phosphorylation in AD [77].
Akin to that in case of PD decontrolled abnormal DNA
methylation designs have been found in genes correlated
with mitochondrial working, dopamine signaling along with
neuroinflammation [78,79].

Furthermore DNA methylation alteration, have been
involved in controlling genes correlated with reactions to OS,
an event intricately associated with neurodegeneration. 0OS
stimulated DNA methylation changes possess the capacity
of impacting the expression of genes correlated with
antioxidant defense, accelerating neuronal susceptibility to
oxidative injury [80].

With the recent advancements with regards to
epigenomic technologies for instance genome wide
DNA methylation profiling have yielded remarkable
understanding into particular pathways influenced by DNA
methylation alterations in case of NDD [74].

ii.  Histone Modifications

Histones portray proteins around which DNA wrapping
takes place for the generation of chromatin,a complicated
structure implicated in the packaging of the DNA into the
nucleus. Histone modifications for instance acetylation,
methylation, phosphorylation, ubiquitination possess
the capacity of changing the availability of the DNA to the
transcriptional machinery, impacting the expression of genes.
Decontrolling of histone modifications has been thought to be
responsible for NDD, resulting in changed genes expression
designs which might be aiding in disease propagation. For
instance histone deacetylales (HDACs) , enzymes implicated
in histone deacetylation have been illustrated to control gene
expression in case of AD in addition to HD [81].

Regarding AD interference with histone acetylation
in addition to histone deacetylation events have been
associated with the pathology of the disease. HDACs, a class
of enzymes responsible for deacetylation possesses a key
part in the controlling of the genes expression in case of AD
[73]. Different studies have illustrated that decontrolling
of particular HDACs for instance HDAC2 is correlated with
synaptic impairment as well as cognitive dysfunction in case
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of AD. Furthermore, Histone acetylases (HAT’s), the enzymes
implicated for acetylation are involved in the pathogenesis of
AD. HAT’s being implicated in the histone acetylation, have
been believed to be responsible for resulting in a relaxation
of the chromatin structure as well as elevated transcription
of genes. Noticeably, the decontrolling of the HAT’s might
be aiding in the changed genes expression implicated in
neuroinflammation along with the processing of the amyloid
beta(AB) [72].

Additionally, histone modifications have been associated
with the other NDD, for instance PD [82]. Changed quantities
of the histone acetylation have been correlated with
mitochondrial impairment in addition to OS, aiding in the
neuronal degeneration of the dopaminergic neurons in the
substantia nigra pars compacta (SNc) [83]. Furthermore,
histone methylation designs have been displayed to control
a-synclein(a-syn) expression,a protein responsible for the
pathogenesis of PD [18].

HD, portrays an inherited neurodegenerative conditions,
where histone modifications have further been thought
to be responsible for the pathophysiology of the disease.
For example, abnormal histone methylation designs have
been found in case of HD resulting in genes expression
correlated with neuronal impairment. Additionally, HDAC
hampering agents have been illustrated to possess actions in
the preclinical models of HD, pointing to the probability of
therapeutic targeting histone modifications in this condition
[84].

iii. Noncoding RNAs (nc RNAs)

Noncoding RNAs (nc RNAs) represent RNAs molecule
which do not code proteins however possess controlled
working in the cell. Two main kinds of nc RNAs implicated
in epigenetic controlling are microRNAs (miRNAs) as well as
long noncoding RNAs (Inc RNAs ).

MiRNAs represent small RNAs molecules possessing the
capacity of binding to the target messenger RNAs (mRNA)
resulting in mRNA breakdown or -translational suppression.
The decontrolling of the miRNAs has been correlated with
NDD. Abnormal expression of the particular miRNAs possess
the capacity of interfering with crucial pathways associated
with neuroinflammation, synaptic plasticity, along with
mitochondrial working aiding in the pathogenesis of NDD.

Conversely Inc RNAs portray a variable group of the
transcripts which are longer than 200 nucleotides in
addition to do not encode proteins [85]. Lnc RNAs possess
the capacity of cross talking with the chromatin modifying
complexes, impacting genes expression by epigenetic modes.
Changed expression of the Inc RNAs has been correlated with
neurodegenerative conditions, aiding in the decontrolling of
the gene expression as well as cellular working [86].
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Collections of proof has displayed the key part of the Inc
RNAs in the form of epigenetic controllers, working in the
form of scaffolds for the chromatin modifying complexes
crosstalking with different epigenetic controllers for
impacting genes expression [87].

In case of NDD changed expression of the Inc RNAs
has been correlated with decontrolled gene expression
designs in addition to cellular working impairment [88]. For
example certain Inc RNAs have been observed to crosstalk
with the histone modifying enzymes for instance histone
methyltransferases (HMTs), or demethylates resulting in
the alterations in histone methylation designs followed by
transcriptional changes [25].

Moreover Inc RNAs possess the capacity of working
in the form of competing endogenous RNAs (ce RNAs) by
competitively binding to the miRNAs,thus modulating the
accessiblity of the miRNAs to the target mRNAs. This kinds
of ce RNAs interactions might be possessing crucial part with
regards to fine tuning of the gene expression networks with
regards to neurodegeneration [89].

Decontrolled Inc RNAs-miRNAs crosstalking has been
displayed in NDD in addition to their actions on the target
gene expression might be implicated in the neuronal survival,
in neuroinflammation, as well as protein collections [90].

Furthermore, recent studies have emphasized how the
circular RNAs (cir-c RNAs) are implicated in the NDD. Cir-
RNAs represent a distinct class of the nc RNAs possessing
covalently closed circularstructures. They have been
illustrated to control gene expression by crosstalking with
the miRNAs or RNA binding proteins in addition to their
decontroling has been thought to be responsible in the
pathogenesis of the neurodegenerative conditions [91].

Thereby the dynamic kinds of epigenetic modifications
yield probability of taking therapeutic actions, in view of
these alterations being reversible. Targeting these epigenetic
modes is attractive for the generation of the innovative
treatment regarding modifications of disease propagation
in addition to enhancement of the results in case of subjects
afflictced by NDD. Nevertheless, an exhaustive insight
regarding the particular epigenetic alterations as well as their
functional outcomes in case of neurodegenerative conditions
continues to be a significant field for researchers. Unfolding
the mysteries of the epigenetic controlling of these diseases
might be aiding in the isolation of biomarkers in addition to
innovative therapeutic targets, finally provision of hope for
giving greater efficacious treatments in future [76,92].

Acknowledging the complicated aspect of NDD inclusive
of AD, PD in addition to HD,clarity is there regarding
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epigenetic controling possesses a significant part in the
propagation of the disease. The close crosstalk amongst
genetic, environmental along with the epigenetic factors aid
in the elimination of neurons found in these conditions.

H.S has been observed to crosstalk with the variable
epigenetic modes, impacting gene expression in addition to
cellular working germane to neuronal health. By cross talking
with epigenetic controllers for instance DNA methylation,
histone modifications as well as noncoding RNAs (nc RNAs),
H_S possesses the capacity of impacting gene expression, key
for neuronal working as well as survival [5,93].

H,S along with DNA Methylation

DNA methylation modulation by the H,S portrays
an intriguing crosstalk amongst this gasotransmitter in
addition to epigenetic controllers regarding NDD. Different
studies have illustrated that H,S possesses the capacity of
modulating DNA methylation designs by influencing the
actions of the enzymes implicated in the DNA methylation
for instance DNA methyltransferases (DNMT) .Like H_S has
been observed to be hampering DNMT actions, leading to
reduction of the DNA methylation at the particular gene
promoter areas.This diminished methylation can result in
changed gene expression , plausibly influencing pathways
key for neuronal survival, neuroinflammation as well as 0S
reaction. Furthermore, H2S has been observed to impact the
gene expression in controlling H,S metabolism, generating
a feedback loop which further influences the epigenetic
panorama. This close knit crosstalk amongst H,S along with
DNA methylation emphasizes the plausible significance of the
epigenetic modes in the pathogenesis of neurodegenerative
conditions, yielding innovative arena regarding therapeutic
targeting H,S modulated epigenetic decontrolling. Greater
work might be unravelling the total degree of the H,S part
regarding shaping epigenetic topography in addition to
its repercussion for NDD propagation as well as plausible
treatment approaches [51,94].

H,S Along with Histone Modifications

H,S works on the histones via crosstalk with the
histone modifying enzymes which influences acetylation,
methylation, as well as phosphorylation. By impacting such
histone modifications H,S possess the capacity of changing
the availability of the DNA to the transcriptional machinery
resulting in alterations in the expression designs. Noticeably,
H_S has been illustrated to influence the actions of the HAT’s
in addition to HDACs,namely the enzymes implicated in the
histone acetylation that possess a key part in the controlling
of the gene expression in case of NDD. Decontroling of
the histone modifications by H,S might be aiding in the
changed gene expression of the genes correlated with
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neuroinflammation, neuroprotection in addition to other
events implicated in neurodegeneration. Greater assessment
into the particular crosstalk amongst H.S as well as histone
modifying enzymes would thus be key in unveiling the
complicated modes behind H,S modulated epigenetic
controlling regarding NDD generation, plausibly resulting
in the generation of the innovative epigenetic dependent
treatments of NDD [15,49,95].

H,S Along with Noncoding RNAs

H,Shasbeenillustrated to modulate the expression of the
particular miRNAs in addition to the Inc RNAs which possess
the controlling of the gene expression. By impacting the
quantities of the nc RNAs H_S has the capacity of influencing
the stability of the mRNAs as well as protein translation,
resulting in alteration in the cellular working. Decontroling
of the miRNAs in addition to the Inc RNAs has been found
in the NDD along with the crosstalk amongst H,S along with
these nc RNAs might be aiding in the pathogenesis of the
disease [95].

& Future Research

Further Evaluation

Directions

Future research would thus be key regarding
advancements of plausibility of H,S dependent treatments
regarding NDD, giving greater hope for subjects challenged
with these debilitating conditions. For attainment of
these aims, variable key regions need evaluation i) to
perform asssessment of appropriate molecular modes
via which H.,S crosstalk amongst epigenetic controlling
in addition to cellular pathways takes place in case of
neurodegeneration is necessary for acquisition of insight
regarding its neuroprotection as well as the therapeutic
clinical repercussions ii) exhaustive studies evaluating long
term safety along with effectiveness are imperative prior
to thetranslation of H,S dependent treatments in clinical
scenario. Acquisition of insight about plausible inimical
sequelae, dose reaction association as well as actions on
the cellular events would thus guarantee the safety along
with efficacy iii) it becomes key to isolate ideal delivery
approaches for the H,S dependent treatments taking into
account their bioavailability in addition to tissue spread
in the variable routes of delivery for different stages of
the disease along with the patients population. Moreover,
targeted scientific research is the requirement for estimation
of the appropriateness of the H,S dependent treatments for
particular NDD for instance AD, PD in addition to HD, as
well as individualized medicine strategies need exploration
for generation of the tailored treatments dependent on
the personal disease profiles as well as patient features.
Evaluating the plausible synergistic actions of H,S dependent
treatments with the prevailing therapies or the agents which
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are emerging might be resulting in the generation of the
novel combination treatments that escalate neuroprotection
in addition to modifications of the disease events.Shifting H,S
dependent treatments from the preclinical work to clinical
trials would thus envisage well fashioned -translational
studies for guaranteeing the safety, effectiveness along
with dosages advocated. Neuroimaging strategies might be
of value in provision of the understanding in the modes of
effects as well as plausible advantages of H,S dependent
treatments. Detection of the ideal therapeutic window in
addition to isolation of the dependable biomarkers regarding
monitoring treatment reactions are further key steps
regarding advancements of H,S dependent treatments for
NDD. Highlighting research in these region swould thus open
door for different avenues with regards to novel in addition
to targeted treatments bridging the gap of efficacious
treatments for such inimical disorders.

Conclusions

Epigenetic controlling has been observed to be a
crucial estimator in the pathogenesis along with the
propagation of the NDD. The crosstalk amongst this H_,S
in addition to variable epigenetic modes for instance DNA
methylation, histone modifications along with noncoding
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RNAs pointing that H,S might be possessing the capacity
of impacting gene expression as well as cellular working
germane to neurodegenerative diseases. Achieving insight
with regards to appropriate epigenetic modes is necessary
for the generation of the targeted in addition to efficacious
therapeuticapproaches. Moreover evaluation of the long term
safety, as well as effectiveness of H,S dependent treatments
would thus be key with regards to clinical translation.

Isolation of the ideal strategies, targeting disease
particular actions along with the generation of the
individualized medicine strategies would thus guarantee
efficacious H,S dependent treatments. Further research over
novel combination treatments in addition to production of
the germane biomarkers regarding monitoring treatment
reactions are further key steps regarding advancements of
H,S dependent treatments for NDD.In total evaluation of
the part of the H,S in epigenetic controlling as well as NDD
portrays an advantageous treatment panorama for NDD,
yielding hope to both patients in addition to their families.
Furthermore Muntenau C, et al. [95] have extrapolated this
for exploiting the part of this knowledge for the treatment
of Alzheimer’s disease see Figure 2 in addition to disease
correlated with OS [92].

Figure 2: Muntenau C, et al. [95] multifaceted roles of H,S in Alzheimer’s disease. 1: Biphasic, concentration-dependent effects
of H,S, emphasizing its dual role as a toxicant at high concentrations and a cellular signaling molecule at low concentrations; 2:
H_S’s involvement in redox homeostasis, emphasizing its protective role in mitochondrial function and regulation of oxidative
stress; 3: Putative role of H,S in promoting the clearance of amyloid-beta (AB) peptides; 4: Involvement of H,S in modulating

inflammatory pathways.

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ

Thereby the different recent etiopathologies inclusive
of alterations in the mitochondrial melatonergic pathways
as revealed by Anderson G in common autoimmune
conditions like type 1 diabetes mellitus (T1DM), Parkinson’s
disease,overlap in addition toare implicated in the
pathophysiology of different cancers Amyotrophic Lateral
sclerosis (ALS); giving additional overlapping etiopathologies
in different diseases are yielding greater insight in these
complex disorders might aid in treatment of these disorders,
akin to that thework done by the group of Muntenau C, et al.
[95]. have started adding extra role of disturbances in H,S
which is implicated in the controlling of the sustenance of
different epigenetic change implicated in the sustenance of
synaptic plasticity, avoidance of neuroinflammation, as well
as neuronal survival, afflicted in these NDD’s as well as a role
in diabetes mellitus (DM). These might aid in finding newer
therapeutic strategies by utilizing combination treatments
targeting all these newer targets.

References

1. Tello JA, Williams HE, Eppler RM, Steinhlib ML, Khanna
M (2022) Animal Models of Neurodegenerative Disease:
Recent Advances in Fly Highlight Innovative Approaches
to Drug Discovery. Front Mol Neurosci 15: 883358.

2. Guo ], Huang X, Dou L,Yan M, Shen T, et al. (2022) Aging
and agingrelated diseases: from molecular mechanisms
to interventions and treatment. Signal Transduction and
Target Therapy 7(1): 391.

3. VandeVrede L, Boxer AL, Polydoro M (2020) Targeting
tau: Clinical trials and novel therapeutic approaches.
Neurosci Lett 13: 731.

4. Wareham LK, Liddelow SA, Temple S, Benowitz LI, Polo
AD, et al. (2022) Solving neurodegeneration: common
mechanisms and strategies for new treatments. Mol
Neurodegener 17(1): 23.

5. Olufunmilayo EO, Gerke-Duncan MB, Holsinger
RMD (2023) Oxidative stress and antioxidants in
neurodegenerative diseases. Antioxidants 12(2): 517.

6. Akhtar A, Gupta SM, Dwiwedi S, Kumar D, Shaikh MF, et
al. (2022) Preclinical models for Alzheimer’sdisease:past
present and future approaches. ACS Omega 7(51):
47504-47517.

7. Sibuh BZ, Quazi S, Panday H, Parashar R, Jha SK, Mathur
R, et al. (2023) The emerging role of epigenetic in
metabolism and endocrinology. Biology 12(2): 256.

8. Fitz-James MH, Cavalli G (2022) Molecular mechanisms
of transgenerational epigenetic inheritance. Nat Rev
Genet 23(6): 325-341.

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Clinical Pathology & Research Journal

Fallet M, Blanc M, Criscio MD, Antczac M, Engwall M, et al.
(2023) Presentand future challenges for the investigation
of transgenerational epigenetic inheritance. Environ Int
172:107776.

Bure IV, Nemtsova MV, Kuznetsova EB (2022) Histone
modifications and noncoding RNAs: Mutual epigenetic
regulation and role in pathogenesis. Int ] Mol Sci 23(10):
5801.

Zhang ], Zhang YZ, Jiang ], Duan CG (2020) The crosstalk
between epigenetic mechanisms and alternative RNA
processing regulation . Front Genet 11: 998.

Rasmi Y, Shokati A, Hassan A, Aziz SGG, Bastani S, et al.
(2023) The role of DNA methylation in progression of
neurological disorders and neurodegenerative diseases
as well as the prospect of using DNA methylation
inhibitors as therapeutic agents for such disorders. IBRO
Neurosci Rep 14: 28-37.

Mandrioli M (2023) From environmental epigenetics
to the inheritance of acquired traits: A historian and
molecular perspectiveon an unnecessarylamackian
explaination. Biomolecules 13(7): 1077.

Sun W, Xie G, Jiang X, Khaitovich P, Han D, et al. (2023)
Epigenetic regulation of human specific gene expression
in the prefrontal cortex . BMC Biol 21(1): 123.

Dornburg A, Mallick R, Wang Z, Bernal MA, Thompson
B, et al. (2022) Placing human genefamilies into their
evolutionary context .Hum Genom 16(1): 56.

Citi V, Martelli A, Gorica E, Brogi S, Testai [, et al. (2021)
Role of hydrogen sulfide in endothelial dysfunction:
pathophysiology and therapeutic approaches. ] Adv Res
27:99-113.

ChenH],QianL,LiK,QinYZ,Zhou]],etal.(2022) Hydrogen
sulfide- induced post-translational modifications as a
potential drug target. Genes Dis 10(5): 1870-1882.

Rao SP, Dobariya P, Bellamkonda H, More SS (2023) Role
of 3 mercaptopyruvate sulfurtransferase(3-MST) in
physiology and disease. Antioxidants 12(3): 603.

Zhou L, Wang Q (2023) Advances of H,S in regulating
neurodegenerative diseases by preserving mitochondrial
function . Antioxidants 12(3): 652.

Ghosh P, Saadat A (2021) Neurodegeneration and
epigenetics: A review. Neurologia 9:50213-4853.

Wu D, Li M, Tian W, Wang S, Cui L, et al. (2017) Hydrogen
sulfide acts as a double edged sword in human
Hepatocellular carcinoma cells through EGFR/ERK/

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ
https://pubmed.ncbi.nlm.nih.gov/35514431/https:/pubmed.ncbi.nlm.nih.gov/35514431/
https://pubmed.ncbi.nlm.nih.gov/35514431/https:/pubmed.ncbi.nlm.nih.gov/35514431/
https://pubmed.ncbi.nlm.nih.gov/35514431/https:/pubmed.ncbi.nlm.nih.gov/35514431/
https://pubmed.ncbi.nlm.nih.gov/35514431/https:/pubmed.ncbi.nlm.nih.gov/35514431/
https://pubmed.ncbi.nlm.nih.gov/36522308/https:/www.nature.com/articles/s41392-022-01251-0
https://pubmed.ncbi.nlm.nih.gov/36522308/https:/www.nature.com/articles/s41392-022-01251-0
https://pubmed.ncbi.nlm.nih.gov/36522308/https:/www.nature.com/articles/s41392-022-01251-0
https://pubmed.ncbi.nlm.nih.gov/36522308/https:/www.nature.com/articles/s41392-022-01251-0
https://pubmed.ncbi.nlm.nih.gov/32380145/https:/pubmed.ncbi.nlm.nih.gov/32380145/
https://pubmed.ncbi.nlm.nih.gov/32380145/https:/pubmed.ncbi.nlm.nih.gov/32380145/
https://pubmed.ncbi.nlm.nih.gov/32380145/https:/pubmed.ncbi.nlm.nih.gov/32380145/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935795/https:/pubmed.ncbi.nlm.nih.gov/35313950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935795/https:/pubmed.ncbi.nlm.nih.gov/35313950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935795/https:/pubmed.ncbi.nlm.nih.gov/35313950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935795/https:/pubmed.ncbi.nlm.nih.gov/35313950/
https://pubmed.ncbi.nlm.nih.gov/36830075/https:/pubmed.ncbi.nlm.nih.gov/36830075/
https://pubmed.ncbi.nlm.nih.gov/36830075/https:/pubmed.ncbi.nlm.nih.gov/36830075/
https://pubmed.ncbi.nlm.nih.gov/36830075/https:/pubmed.ncbi.nlm.nih.gov/36830075/
https://pubmed.ncbi.nlm.nih.gov/36591205/https:/pubmed.ncbi.nlm.nih.gov/36591205/
https://pubmed.ncbi.nlm.nih.gov/36591205/https:/pubmed.ncbi.nlm.nih.gov/36591205/
https://pubmed.ncbi.nlm.nih.gov/36591205/https:/pubmed.ncbi.nlm.nih.gov/36591205/
https://pubmed.ncbi.nlm.nih.gov/36591205/https:/pubmed.ncbi.nlm.nih.gov/36591205/
https://pubmed.ncbi.nlm.nih.gov/36829533/
https://pubmed.ncbi.nlm.nih.gov/36829533/
https://pubmed.ncbi.nlm.nih.gov/36829533/
https://pubmed.ncbi.nlm.nih.gov/34983971/
https://pubmed.ncbi.nlm.nih.gov/34983971/
https://pubmed.ncbi.nlm.nih.gov/34983971/
https://pubmed.ncbi.nlm.nih.gov/36731188/
https://pubmed.ncbi.nlm.nih.gov/36731188/
https://pubmed.ncbi.nlm.nih.gov/36731188/
https://pubmed.ncbi.nlm.nih.gov/36731188/
https://pubmed.ncbi.nlm.nih.gov/35628612/
https://pubmed.ncbi.nlm.nih.gov/35628612/
https://pubmed.ncbi.nlm.nih.gov/35628612/
https://pubmed.ncbi.nlm.nih.gov/35628612/
https://pubmed.ncbi.nlm.nih.gov/32973889/
https://pubmed.ncbi.nlm.nih.gov/32973889/
https://pubmed.ncbi.nlm.nih.gov/32973889/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794904/
https://pubmed.ncbi.nlm.nih.gov/37509113/
https://pubmed.ncbi.nlm.nih.gov/37509113/
https://pubmed.ncbi.nlm.nih.gov/37509113/
https://pubmed.ncbi.nlm.nih.gov/37509113/
https://pubmed.ncbi.nlm.nih.gov/37226244/
https://pubmed.ncbi.nlm.nih.gov/37226244/
https://pubmed.ncbi.nlm.nih.gov/37226244/
https://pubmed.ncbi.nlm.nih.gov/36369063/
https://pubmed.ncbi.nlm.nih.gov/36369063/
https://pubmed.ncbi.nlm.nih.gov/36369063/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7728589/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7728589/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7728589/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7728589/
https://pubmed.ncbi.nlm.nih.gov/37492730/
https://pubmed.ncbi.nlm.nih.gov/37492730/
https://pubmed.ncbi.nlm.nih.gov/37492730/
https://pubmed.ncbi.nlm.nih.gov/36978851/
https://pubmed.ncbi.nlm.nih.gov/36978851/
https://pubmed.ncbi.nlm.nih.gov/36978851/
https://pubmed.ncbi.nlm.nih.gov/36978900/
https://pubmed.ncbi.nlm.nih.gov/36978900/
https://pubmed.ncbi.nlm.nih.gov/36978900/
https://pubmed.ncbi.nlm.nih.gov/33712337/
https://pubmed.ncbi.nlm.nih.gov/33712337/
https://pubmed.ncbi.nlm.nih.gov/28698660/
https://pubmed.ncbi.nlm.nih.gov/28698660/
https://pubmed.ncbi.nlm.nih.gov/28698660/

22.

23.

24.

25.

26.

27.

28.

29.

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

MMP-2 and PTEN/AKT signaling pathways. Sci Rep 7(1):
5134.

Kaur KK, Allahbadia G, Singh M (2021) An update on
role of mitochondrial transport in etiopathogenesis &
management of various CNS diseases, neurodegenerative
diseases, immunometabolic diseases, cancer, viral
infections inclusive of COVID 19 disease-a systematic
review. ] Diab Metab Disorder Control 8(2): 91-103.

Kaur KK, Allahbadia G, Singh M (2019) Iridoids.
Some Monotepenes and Other Natural Products for
Development of Potential Therapies in Alzheimer’s
Disease-A Review. Nutrition and Food Toxicology 3(5):
741-756.

Kaur KK, Allahbadia G, Singh M (2023) Comprehensive
Update on the Etiopathogenesis of Amyotrophic Lateral
Sclerosis with Specific Emphasis on Gut Microbiota
(GM), Enteric Nervous System (ENS) and Associated
Crosstalk of Astrocytes, GM, Muscle with Mitochondrial
Melatonergic Pathway-A Narrative Review. Int ]
Neurobiol 5(2): 158.

Kaur KK, Allahbadia G, Singh M (2021) How can we
Avoid the propagation of Neurode generative diseases:
Aiming on Concentrating and targeting the risk factors
like aging, oxida tive stress, inflammation,glycation
along with vascular injury-A Systematic Review. Journal
of Anatomy and Physiology 2(1): 17-32.

Kaur KK, Allahbadia G, Singh M (2023) Update on
Role of Bile Acids in Neurological Functions and
Neurodegenerative Diseases: A Narrative Review. ]
ClinBiomed Invest 3(2): 22-39.

Kaur KK, Allahbadia G, Singh M (2023) Update on
Etiopathogenesis of Type 1 Diabetes (T1D): Emphasis
on part of Crosstalk of Gut Microbiome, Pancreatic
Cells & Bystander Activation of Memory CD8+T cells
with Mitochondrial MelatonergicPathway: Treatment
Repercussions-A Narrative Review. Universal Library of
Medical and Health Sciences 1(1): 41-64.

Kaur KK, Allahbadia G, Singh M (2021) An update
on the screening, diagnosis & management of breast
cancer: A review with considerations for future fertility.
International Journal of Medical and all body Health
Research 2(4): 40-53.

Kaur KK, Allahbadia G, Singh M (2023) Advances
in Glioma Treatment with Utilization of Enzyme -
Stimulated Chemodynamic Therapy - Through a
Peptides - H.S Donor Conjugate Complexed with Fe2+ --
A Short Communication. Acta Scientific Cancer Biology
7(6): 22-25.

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Clinical Pathology & Research Journal

Kaur KK, Allahbadia GN, Singh M (2023) The Double-
Edged Actions of Hydrogen Sulphide (H,S) In
Hepatocellular Carcinoma (HCC): A Minireview with
Future Directions on Validating the Paradoxical Reverse
Actions in Different H,S Concentrations with Therapeutic
Implications of Incorporating This Economical Therapy
in HCC Armamentarium. Adv Res Cancer Stem Cell Ther
2(2): 1-11.

Kaur KK, Allahbadia GN, Singh M (2020) How does
Epigenetics Regulate Development of Placenta and
Placental Pathologieslike PreEclampsia(PE), Intrauterine
growth Restriction(IUGR)-With Main emphasis on PE.
Advances in Bioengineering and Biomed Res.

Kaur KK, Allahbadia GN, Singh M (2021) Potential role
of Epigenetic Modulation in prevention or therapy for
Diabetic Kidney Disease-still a dream or a reality-A
Systematic Review. ] Diab Nephro Diab Mgmt 1(1): 1-26.

Kaur KK, Allahbadia GN, Singh M (2022) The role
of Utilization of Epigenetics Treatment Strategies
Regarding Hepatitis B virus covalently closed circular
DNA Silencing with the aim of Attaining Cure: A Narrative
Review. Accepted for Publication in November issue of
Acta ASGIS.

Kaur KK, Allahbadia GN, Singh M (2023) An update on
Etiopathogenesis of Diabetic Kidney Disease and their
Therapeutic Implications-ASystematic Review. Journal
of Kidney 9(3): 1-11.

Dogaru BG, Muntenau C (2023) The Role of
hydrogen sulfide (H,S), in epigenetic regulation of
neurodegenerative diseases: a systematic review. Int ]
Mol Sci 24(16): 12555.

Yang Y, Liu Y, Wang Y, Chao Y, Zhang ], et al. (2022)
Regulation of SIRT 1 and its role in inflammation. Front
Immunol 13: 831168.

Pozzi G, Gobbi G, Masselli E, Carubbi C, Presta V, et al.
(2022) Buffering adaptive immunity by hydrogen
sulfide. Cells 11(3): 325.

Inuzuka H, Liu J, Wei W, Rezaiean AH (2022) PROTAC
technology for the treatment of Alzheimer’s disease:
advances and perspectives. Acta Mater Med 1(1): 24-41.

Shi Y, Zhang H, Huang S, YinL, Wang F et al. (2022)
Epigenetic regulation in cardiovascular disease
mechanisms and advances in Clinicaltrials . Signal
Transduct Target Therap 7(200): 1-28.

Linowiecka K, Slominski AT, Reiter R], Bohm M, Steinbrinc
K, et al. (2023) Melatonin: A Potential Regulator of DNA

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ
https://pubmed.ncbi.nlm.nih.gov/28698660/
https://pubmed.ncbi.nlm.nih.gov/28698660/
https://respubjournals.com/clinical-biomedical-investigation/An-Update-on-Role-of-Bile-Acids-in-Neurological-Functions-and-Neurodegenerative-Diseases-A-Narrative-Review.php
https://respubjournals.com/clinical-biomedical-investigation/An-Update-on-Role-of-Bile-Acids-in-Neurological-Functions-and-Neurodegenerative-Diseases-A-Narrative-Review.php
https://respubjournals.com/clinical-biomedical-investigation/An-Update-on-Role-of-Bile-Acids-in-Neurological-Functions-and-Neurodegenerative-Diseases-A-Narrative-Review.php
https://respubjournals.com/clinical-biomedical-investigation/An-Update-on-Role-of-Bile-Acids-in-Neurological-Functions-and-Neurodegenerative-Diseases-A-Narrative-Review.php
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://ulopenaccess.com/ulpages/fulltextULMHS?ArticleID=ULMHS20230101005
https://pubmed.ncbi.nlm.nih.gov/37628735/
https://pubmed.ncbi.nlm.nih.gov/37628735/
https://pubmed.ncbi.nlm.nih.gov/37628735/
https://pubmed.ncbi.nlm.nih.gov/37628735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8962665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8962665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8962665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8834412/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8834412/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8834412/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8887676/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8887676/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8887676/
https://www.nature.com/articles/s41392-022-01055-2
https://www.nature.com/articles/s41392-022-01055-2
https://www.nature.com/articles/s41392-022-01055-2
https://www.nature.com/articles/s41392-022-01055-2
https://pubmed.ncbi.nlm.nih.gov/37371885/
https://pubmed.ncbi.nlm.nih.gov/37371885/

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

Methylation. Antioxidants 12(6): 1155.

Barbato LD, Aquilano K, Punziano C, Minopoli G, Faraonio
R (2022) MicroRNAs, long noncoding RNAs and circular
RNA’s in the Redox controlof cellular Senescence.
Antioxidants 11(3): 480.

Zeng M, Zhang T, Lin Y, Lin Y, Wu Z (2023) The Common
LncRNAs of Neuroinflammation-Related Diseases. Mol
Pharmacol 103(3): 113-131.

Jayasuriya R, Ganesan K, Xu B, Ramkumar KM (2022)
Emerging role of long noncoding RNAsin endothelial
dysfunction and their molecular mechanisms. Biomed
Pharmacother 145: 112421.

Zhao H, Liu H, Yang Y, Lan T, Wang H, et al. (2022)
Hydrogen sulfide plays an important role by regulating
endoplasmic reticulum stress in diabetes- related
diseases. Int ] Mol Sci 23(13): 7170.

LeCorre L, Padovani D (2023) Mechanism based and
computational modeling of hydrogen sulfide biogenesis:
interfascial inhibition. Sci Rep 13: 7287.

Muntenau C, Rotariu M, Turnea M, Dogaru G, Popescu C,
et al. (2022) Recent advances in molecular research on
hydrogen sulfide(H,S)role in diabetes mellitus(DM)-a
systematic review. Int ] Mol Sci 23(12): 6720.

Sanchez LD, Aranguren SL, Marwah M, Wang K, Spickett
CM, et al. (2022) Exploring mitochondrial hydrogen
sulfide signaling for therapeutic interventions in
vascular diseases. Adv Redox Res 4: 100030.

Fang H, Yu Z, Xing K, Zhou L, Shao Y, et al. (2023)
Transcriptomic analysis reveals the function of H,S as
a gasotransmitter independently of Cys in Arabidopis.
Front Plant Sci 14: 1184991.

Huang Y, Omorou M, Gao M, Mu C, Xu W, et al. (2023)
Hydrogen sulfide and its donors for the treatment
ofcerebral ischaemia reperfusion injury. Biomed
Pharmacother 161: 114506.

Tu Z, Zhong Y, Hu H, Shao D, Haag R, et al. (2022) Design
of therapeutic biomaterials to control inflammation . Nat
Rev Mater 7: 557-574.

Liu Y, Chen Q Li Y, Bi L, Lin S, et al. (2022) Hydrogen
sulfide induced Oxidative stress mediated apoptosis
via mitochondrial pathway in embryo larval stages of
zebrafish. Ecotoxicol EnvironSaf 239: 113666.

Cornwell A, Badiei A (2023) From gasotransmitter to
immunomodulation: the emerging role of hydrogen
sulfidein macrophage biology. Antioxidants 12: 935.

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Clinical Pathology & Research Journal

Khan MSS, Islam F Ye Y, Ashline M, Wang D, et al.
(2022)The interplay between hydrogen sulfide and
phytohormone signaling pathway under challenging
environments. Int ] Mol Sci 23(8): 4272.

Paul BD, Piper AA (2023) Protective roles of hydrogen
sulfide in Alzheimer’sdisease and traumatic brain injury.
Antioxidants 12(5): 1095.

Cheng G, Xie A, Yan Z, Zhu X, Song Y, et al. (2022)
Nanomedicines for Alzheimer’sdisease: therapes based
on pathological mechanisms. Brain 1(3): 27.

FisarZ(2022) Linking the amyloid, tau and mitochondrial
hypothesis of Alzheimer’'sdisease andidentifying
promising drug targets. Biomolecules 12(11): 1676.

Gupta R, Sahu M, Trivedi R, Ambasta RK, Kumar P (2022)
Protein S-sulfhydration: unravelling the prospective of
hydrogen sulfide in brain, vasculature and neurological
manifestation. Ageing Res Rev 76: 101579.

Calabresi P, Mechelli A, Natale G, Daley VL, DiLazarro G,
etal. (2023) a-synclein in Parkinson’s disease and other
syncleinopathies: from overt neurodegeneration back to
early synapticdysfunction. Cell Death Dis 14(3): 176.

Fan H, Sheng S, Zhang F (2022) New hope for Parkinson’s
disease treatment; targeting gut microbiota . CNS
Neurosci Ther 28(11): 1675-1688.

Murros KE (2022) Hydrogen Sulfide produced by gut
bacteria may induce Parkinson’s disease. Cells 11(6):
978.

Arning L, Nguyen HP (2021) Huntingtons disease
update: new insight into the role of repeat instability in
disease pathogenesis. Med Genet 33(4): 293-300.

Paul MD (2022) Cysteine metabolism and hydrogen
sulfide signaling in Huntingtons disease. Free Radical
Biol Med 186: 93-98.

Kim DS, Pessah LN, Santana CM, Purnell BS, Li R, et al.
(2023) Investigations into hydrogen sulfide induced
suppression of neuronal activity in vivo, and calcium
dysregulation in vitro. Toxicol Sci 192(2): 247-264.

Giallongo S ,Longhitano L, Denaro D, Torrisi F, LaSpina E,
etal. (2022) Therole of epigenetics in neuroinflammatory
driven disease . Int ] Mol Sci 23(23): 15218.

ChenZ,WuM, LaiQ,ZhouW,WenX,etal.(2022) Epigenetic
regulation of synaptic disorder in Alzheimer’sdisease .
Front Neurosci 16: 888014.

. Gopinathan G, Diekwisch TGH (2022) Epigenetics and

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ
https://pubmed.ncbi.nlm.nih.gov/37371885/
https://www.mdpi.com/2076-3921/11/3/480
https://www.mdpi.com/2076-3921/11/3/480
https://www.mdpi.com/2076-3921/11/3/480
https://www.mdpi.com/2076-3921/11/3/480
https://pubmed.ncbi.nlm.nih.gov/36456192/
https://pubmed.ncbi.nlm.nih.gov/36456192/
https://pubmed.ncbi.nlm.nih.gov/36456192/
https://pubmed.ncbi.nlm.nih.gov/34798473/
https://pubmed.ncbi.nlm.nih.gov/34798473/
https://pubmed.ncbi.nlm.nih.gov/34798473/
https://pubmed.ncbi.nlm.nih.gov/34798473/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9266787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9266787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9266787/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9266787/
https://www.nature.com/articles/s41598-023-34405-3
https://www.nature.com/articles/s41598-023-34405-3
https://www.nature.com/articles/s41598-023-34405-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223903/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223903/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223903/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223903/
https://www.sciencedirect.com/science/article/pii/S2667137922000029
https://www.sciencedirect.com/science/article/pii/S2667137922000029
https://www.sciencedirect.com/science/article/pii/S2667137922000029
https://www.sciencedirect.com/science/article/pii/S2667137922000029
https://www.frontiersin.org/articles/10.3389/fpls.2023.1184991/full
https://www.frontiersin.org/articles/10.3389/fpls.2023.1184991/full
https://www.frontiersin.org/articles/10.3389/fpls.2023.1184991/full
https://www.frontiersin.org/articles/10.3389/fpls.2023.1184991/full
https://pubmed.ncbi.nlm.nih.gov/36906977/
https://pubmed.ncbi.nlm.nih.gov/36906977/
https://pubmed.ncbi.nlm.nih.gov/36906977/
https://pubmed.ncbi.nlm.nih.gov/36906977/
https://www.nature.com/articles/s41578-022-00426-z
https://www.nature.com/articles/s41578-022-00426-z
https://www.nature.com/articles/s41578-022-00426-z
https://www.sciencedirect.com/science/article/pii/S0147651322005061
https://www.sciencedirect.com/science/article/pii/S0147651322005061
https://www.sciencedirect.com/science/article/pii/S0147651322005061
https://www.sciencedirect.com/science/article/pii/S0147651322005061
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9032328/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9032328/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9032328/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9032328/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10215281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10215281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10215281/
https://onlinelibrary.wiley.com/doi/full/10.1002/brx2.27
https://onlinelibrary.wiley.com/doi/full/10.1002/brx2.27
https://onlinelibrary.wiley.com/doi/full/10.1002/brx2.27
https://pubmed.ncbi.nlm.nih.gov/36421690/
https://pubmed.ncbi.nlm.nih.gov/36421690/
https://pubmed.ncbi.nlm.nih.gov/36421690/
https://www.sciencedirect.com/science/article/abs/pii/S1568163722000216
https://www.sciencedirect.com/science/article/abs/pii/S1568163722000216
https://www.sciencedirect.com/science/article/abs/pii/S1568163722000216
https://www.sciencedirect.com/science/article/abs/pii/S1568163722000216
https://pubmed.ncbi.nlm.nih.gov/36859484/
https://pubmed.ncbi.nlm.nih.gov/36859484/
https://pubmed.ncbi.nlm.nih.gov/36859484/
https://pubmed.ncbi.nlm.nih.gov/36859484/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9532916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9532916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9532916/
https://pubmed.ncbi.nlm.nih.gov/35326429/
https://pubmed.ncbi.nlm.nih.gov/35326429/
https://pubmed.ncbi.nlm.nih.gov/35326429/
https://www.degruyter.com/document/doi/10.1515/medgen-2021-2101/html?lang=en
https://www.degruyter.com/document/doi/10.1515/medgen-2021-2101/html?lang=en
https://www.degruyter.com/document/doi/10.1515/medgen-2021-2101/html?lang=en
https://pubmed.ncbi.nlm.nih.gov/35550919/
https://pubmed.ncbi.nlm.nih.gov/35550919/
https://pubmed.ncbi.nlm.nih.gov/35550919/
https://pubmed.ncbi.nlm.nih.gov/36499544/
https://pubmed.ncbi.nlm.nih.gov/36499544/
https://pubmed.ncbi.nlm.nih.gov/36499544/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9382295/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9382295/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9382295/
https://pubmed.ncbi.nlm.nih.gov/35735917/

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

early development. ] Dev Biol 10(2): 26.

Jiang D, Li T, Guo C, Tang TS, Liu H (2023) Small
molecule modulators of chromatin remodelling: from
neurodevelopment to neurodegeneration. Cell Biosci 13:
10.

Park |, Lee K, Kim K, Yi S] (2022) The role of histone
modifications: fromneurodevelopmenttoneurodiseases.
Signal Transduct Target Therap 7: 217.

Santana DA, Smith MDAC, Chen EZ (2023) Histone
modifications in Alzheimer’s disease. Genes 14(2): 347.

Jin SG, Wu X, Li AX, Pfeifer GP (2011) Genomic mapping
of 5hydroxy methyl cytosine in the human brain. Nucleic
Acids Res 39(12): 5015-5024.

Kaur G, Rathod SSS, Ghoneim MM, Alshehry S, Ahmad
], et al. (2022) DNA methylation: a promising approach
in management of Alzheimer’s disease and other
neurodegenerative disorders. Biology 11(1): 90.

Mattei AL, Bailly N, Meissner A (2022) DNA methylation:
A historical perspective. Trends Genet 38: 676-707.

Fodder K, de Silva R, Warner TT, Bettencourt C (2023)
The contribution of DNA methylation to the (dys)
function of oligodendroglia in neurodegeneration . Acta
Neuropathol Commun 11: 106.

Gao X, Chen Q, Yao H, Tan], Liu Z, etal. (2022) Epigenetics
in Alzheimer’s disease. Front Aging Neurosci 14: 911635.

Yazar V, Dawson VL, Dawson TM, Kang SU (2023) DNA
methylation signatures of Aging : potential impact on the
pathogenesis of Parkinson’s disease.JPark Dis 13: 145-
164.

Walton E, Baltramonaityte V, Calhoun V, Heijmans
BT, Thompson PM, et al. (2023) A systematic review
of neuroimaging epigenetic research: calling for an
increased focus on development. Mol Psychiatry 28:
2839-2847.

Xie ], Xie L, Wie H, Li X], Lin L. (2023) Dynamic regulation
of DNA methylation and brain function. Biology 12(2):
152.

Arichota S, Rana PP, Haldar D (2022) Histone acetylation
dynamics in repair of DNA double strand breaks. Front
Genet 13: 926577.

Angelopoulou E, Paudcel YN, Papageorgio SG, Piperi
C (2022) Environmental impact on the epigenetic
mechanisms underlying Parkinson’s disease
pathogenesis: A Narrative Review. Brain Sci 12(2): 175.

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Clinical Pathology & Research Journal

Paccosi E, Poietri-De-Santis L (2023) Parkinson’s
Disease: From Genetics and Epigenetics to Treatment, a
miRNA-Based Strategy. Int ] Mol Sci 24(11): 9547.

Jurcau A
mechanisms
10(6): 1432.

(2022) Molecular pathophysiological
in Huntington’s disease. Biomedicine

Saha O, Verma S, Pathak RU, Mishra RK (2017) Long
noncoding RNAs in mammalian development and
diseases. Adv Exp Med Biol 1008: 155-198.

Mattick ]S, Amaral PP, Carninci P, Carpenter S, Chang
HY, et al. (2023) Long noncoding RNAs: definitions,
functions, challenges and recommendations. Nat Rev
Mol Cell Biol 24(6): 430-447.

Conforti FL, Ruffo PM, Amicis FD, Giardina E (2023)
Long noncoding RNAsas epigenetic regulators in
neurodegenerative diseases. Neural Regener Res 18(6):
1243-1248.

Srinivas T, Mathias C, Oieviera-Mateoa C, Guil S
(2023) Roles of IncRNAs in brain development and
pathogenesis.: emerging therapeutic opportunities. Mol
Ther 31(6): 1550-1561.

Zhang M, He P, Bian Z (2021) Long noncoding RNAs in
neurodegenerative diseases: pathogenesis and potential
implications as Clinical biomarkers. Front Mol Neurosci
14: 685143.

Gentile G, Morello G, Cognata VL, Guarnaccia M, Conforti
FL, et al. (2022) dysregulated miRNAs as biomarkers
and therapeutic targets in neurodegenerative diseases.
JPers Med 12(5): 770.

Ren S, Lin P, Wang |, Yu H, Lv T, et al. (2020) Circular
RNAs: promising molecular biomarkersof human aging
related diseases via functioning as a miRNA sponge. Mol
Ther Methods Clin Dev 18: 215-229.

Martinez- Iglesias O, Naidoo V, Carrera I, Corzo L,
Cacabelos R (2023) Natural Bioactive Products as
Epigenetic Modulators for Treating Neurodegenerative
Disorders. Pharmaceuticals 16(2): 216.

Louit A, Galbraith T, Berthod F (2023) In vitro 3D
modellingofneurodegenerative diseases. Bioengineering
10(1): 93.

D’Egidio F, Castelli V, Cimini A, D’Angelo M (2023) Cell
rearrangement and oxidant/ antioxidant imbalance in
Huntingtons disease . Antioxidants 12(3): 571.

Khattak S, Rauf MA, Khan NH, Zhang QQ, Chen HJ, et al.
(2022) Hydrogen sulfide biology and its role in cancer.

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ
https://pubmed.ncbi.nlm.nih.gov/35735917/
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-023-00953-4
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-023-00953-4
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-023-00953-4
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-023-00953-4
https://www.nature.com/articles/s41392-022-01078-9
https://www.nature.com/articles/s41392-022-01078-9
https://www.nature.com/articles/s41392-022-01078-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9956192/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9956192/
https://pubmed.ncbi.nlm.nih.gov/21378125/
https://pubmed.ncbi.nlm.nih.gov/21378125/
https://pubmed.ncbi.nlm.nih.gov/21378125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8773419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8773419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8773419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8773419/
https://www.sciencedirect.com/science/article/pii/S0168952522000713
https://www.sciencedirect.com/science/article/pii/S0168952522000713
https://actaneurocomms.biomedcentral.com/articles/10.1186/s40478-023-01607-9
https://actaneurocomms.biomedcentral.com/articles/10.1186/s40478-023-01607-9
https://actaneurocomms.biomedcentral.com/articles/10.1186/s40478-023-01607-9
https://actaneurocomms.biomedcentral.com/articles/10.1186/s40478-023-01607-9
https://www.frontiersin.org/articles/10.3389/fnagi.2022.911635/full
https://www.frontiersin.org/articles/10.3389/fnagi.2022.911635/full
https://pubmed.ncbi.nlm.nih.gov/36710687/
https://pubmed.ncbi.nlm.nih.gov/36710687/
https://pubmed.ncbi.nlm.nih.gov/36710687/
https://pubmed.ncbi.nlm.nih.gov/36710687/
https://www.nature.com/articles/s41380-023-02067-2
https://www.nature.com/articles/s41380-023-02067-2
https://www.nature.com/articles/s41380-023-02067-2
https://www.nature.com/articles/s41380-023-02067-2
https://www.nature.com/articles/s41380-023-02067-2
https://pubmed.ncbi.nlm.nih.gov/36829430/
https://pubmed.ncbi.nlm.nih.gov/36829430/
https://pubmed.ncbi.nlm.nih.gov/36829430/
https://pubmed.ncbi.nlm.nih.gov/36159966/
https://pubmed.ncbi.nlm.nih.gov/36159966/
https://pubmed.ncbi.nlm.nih.gov/36159966/
https://pubmed.ncbi.nlm.nih.gov/35203939/
https://pubmed.ncbi.nlm.nih.gov/35203939/
https://pubmed.ncbi.nlm.nih.gov/35203939/
https://pubmed.ncbi.nlm.nih.gov/35203939/
https://pubmed.ncbi.nlm.nih.gov/37298496/
https://pubmed.ncbi.nlm.nih.gov/37298496/
https://pubmed.ncbi.nlm.nih.gov/37298496/
https://pubmed.ncbi.nlm.nih.gov/35740453/
https://pubmed.ncbi.nlm.nih.gov/35740453/
https://pubmed.ncbi.nlm.nih.gov/35740453/
https://pubmed.ncbi.nlm.nih.gov/28815540/
https://pubmed.ncbi.nlm.nih.gov/28815540/
https://pubmed.ncbi.nlm.nih.gov/28815540/
https://pubmed.ncbi.nlm.nih.gov/36596869/
https://pubmed.ncbi.nlm.nih.gov/36596869/
https://pubmed.ncbi.nlm.nih.gov/36596869/
https://pubmed.ncbi.nlm.nih.gov/36596869/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://pubmed.ncbi.nlm.nih.gov/36793211/
https://pubmed.ncbi.nlm.nih.gov/36793211/
https://pubmed.ncbi.nlm.nih.gov/36793211/
https://pubmed.ncbi.nlm.nih.gov/36793211/
https://pubmed.ncbi.nlm.nih.gov/34421536/
https://pubmed.ncbi.nlm.nih.gov/34421536/
https://pubmed.ncbi.nlm.nih.gov/34421536/
https://pubmed.ncbi.nlm.nih.gov/34421536/
https://pubmed.ncbi.nlm.nih.gov/35629192/
https://pubmed.ncbi.nlm.nih.gov/35629192/
https://pubmed.ncbi.nlm.nih.gov/35629192/
https://pubmed.ncbi.nlm.nih.gov/35629192/
https://pubmed.ncbi.nlm.nih.gov/32637451/
https://pubmed.ncbi.nlm.nih.gov/32637451/
https://pubmed.ncbi.nlm.nih.gov/32637451/
https://pubmed.ncbi.nlm.nih.gov/32637451/
https://pubmed.ncbi.nlm.nih.gov/37259364/
https://pubmed.ncbi.nlm.nih.gov/37259364/
https://pubmed.ncbi.nlm.nih.gov/37259364/
https://pubmed.ncbi.nlm.nih.gov/37259364/
https://pubmed.ncbi.nlm.nih.gov/36671665/
https://pubmed.ncbi.nlm.nih.gov/36671665/
https://pubmed.ncbi.nlm.nih.gov/36671665/
https://pubmed.ncbi.nlm.nih.gov/36978821/
https://pubmed.ncbi.nlm.nih.gov/36978821/
https://pubmed.ncbi.nlm.nih.gov/36978821/
https://pubmed.ncbi.nlm.nih.gov/35684331/
https://pubmed.ncbi.nlm.nih.gov/35684331/

93.

Molecules 27(11): 3389.

Gall T, Nagy P, Garai D, Potor L, Balla GJ, et al. (2022)
Overview on hydrogen sulfide mediated suppression of
vascular calcification and haemoglobin/heme mediated

vascular damage in Atherosclerosis. Redox Biol 57:
102504.

94. Muntenau C,Turnea MA, Rotariu M (2023) Hydrogen

Kaur KK, et al. Implications of Hydrogen Sulfide in Epigenetic Controlling in Neurodegenerative

Diseases: A Narrative Review. Clin Pathol 2024, 8(1): 000178.

95.

Clinical Pathology & Research Journal

sulfide:an emerging regulator of oxidative stress and
cellular homeostasis- Acomprehensive one year review.
Antioxidants 12(9): 1737.

Muntenau C, lordan DA, Hotetu M, Popescu C, Postoiu
R, et al. (2023) Mechanisistic intimate insights into the
role of hydrogen sulfidein Alzheimer’sdisease: A recent
systematic review . Int ] Mol Sci 24(20): 15481.

Copyright© Kaur KK, et al.


https://medwinpublishers.com/CPRJ
https://pubmed.ncbi.nlm.nih.gov/35684331/
https://pubmed.ncbi.nlm.nih.gov/36240620/
https://pubmed.ncbi.nlm.nih.gov/36240620/
https://pubmed.ncbi.nlm.nih.gov/36240620/
https://pubmed.ncbi.nlm.nih.gov/36240620/
https://pubmed.ncbi.nlm.nih.gov/36240620/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9838156/
https://pubmed.ncbi.nlm.nih.gov/37895161/
https://pubmed.ncbi.nlm.nih.gov/37895161/
https://pubmed.ncbi.nlm.nih.gov/37895161/
https://pubmed.ncbi.nlm.nih.gov/37895161/
https://creativecommons.org/licenses/by/4.0/

	_Hlk153904767
	_Hlk153961839
	_Hlk152140932
	_Hlk151236881
	_Hlk153606753
	_Hlk153650792
	_Hlk154051209
	_Hlk145066288
	_Hlk152359230
	_Hlk153434774
	_Hlk134200346
	_Hlk153839305
	_Hlk152341763
	_Hlk153443135
	_Hlk149318532
	_Hlk150784070
	_Hlk148191476
	_Hlk153961125
	_Hlk110735261
	_Hlk146894353
	_Hlk152312445
	_Hlk153898206
	_Hlk132816003
	_Hlk125702383
	_Hlk140993841
	_Hlk150768783
	_Hlk149387261
	_Hlk149674378
	_Hlk153807402
	_Hlk135809743
	_Hlk149318640
	_Hlk109501259
	_Hlk153723151
	_Hlk144100602
	_Hlk118715905
	_Hlk152609391
	_Hlk154386213
	_Hlk153723966
	_Hlk154388252
	_Hlk154138848
	_Hlk154150413
	_Hlk149399987
	_Hlk146893778
	_Hlk124435157
	_Hlk137838509
	_Hlk139448294
	_Hlk154033876
	_Hlk154256151
	_Hlk152598397
	_Hlk153797044
	_Hlk124074322
	Abstract
	Introduction
	Methods
	Results
	Role of Hydrogen Sulfide
	Hydrogen Sulfide Along with Neurodegenerative Diseases (NDD)
	Epigenetic Controlling of Neurodegenerative Diseases (NDD)
	H2S along with DNA Methylation 
	H2S Along with Histone Modifications
	H2S Along with Noncoding RNAs 
	Further Evaluation & Future Research Directions 

	Conclusions
	References

