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ABSTRACT

Purpose: An astonishing amount of work has been put out in recent years to pinpoint
biomarkers as possible resources for enhancing psychiatric preventive care, diagnosis,
therapeutic response, and therapeutic development. In contrast to those other ailments,
psychological illnesses include a diverse range of symptoms that are grouped into diagnostic
categories. As a result, persons that have the same psychological disorder have a large deal of
therapeutic variation. The above aspect, together with our poor understanding of the
neurochemical imbalances driving dissociative ailments, leads to the existing pharmaceutical
choices' low effectiveness. In this regard, the discovery of biomarkers in psychology or
psychiatry, or any other clinical mental health sciences area is turning out to be crucial for
facilitating diagnosis and through the creation of markers that enable the stratification of
individuals inside this condition, which may then result in more targeted therapy choices. This
evaluation presents a practical description of therapeutic development along with an overview
of the idea and several categories of biomarkers to throw light on the subject. Additionally, the
developments in this area were compiled and divided into the following groups, including
""genetics, transcriptomics, proteomics, metabolomics, and epigenetics".

Objective: The main objective of this paper is to shed some light on the area of
neuropsychological disorder and its variations as well as common biomarker assessment
methods to detect it. Another core objective of this paper is to rule out "omics" techniques used
in the domain of neuropsychology or general psychiatry to detect some complicated and
common mental disorders.

Design/Methodology/Approach: This clinical paper is prepared by using secondary data
from various official and authentic websites and journal papers. In order to make the paper
more accurate and scientific in nature, primary data has also been utilized to build this paper.
Expert opinions from neuropsychologists, general psychiatrists, and researchers who are
doing research in the domain of neuropsychology have also been taken to guarantee the
reliability of the paper.

Findings/Result: Despite the positive outcomes, there have been few biomarker studies,
particularly those that focus on the treatment of mental illnesses. This study's outcome makes
a comment on the difficulties that will need to be overcome in the possible future in order to
generate credible, trustworthy, and widely applicable biomarkers for mental diseases and their
intervention. An essential first step towards the construction of more customized therapy is the
detection of characteristics that forecast response to therapy since doing so will decrease drug
switching based on trial and error and facilitate the development of novel successful medicines.
Originality and Value: A scientific and more comprehensive approach has been taken to
provide better information about neuropsychological/general psychiatric disorders and their
detection by using histological or any other clinically proven methods. A new stratagem is
applied to shed light on the topic of neuropsychological illnesses and their detection by using
the biomarker method.
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1. INTRODUCTION :

Additionally, there are few ineffective pharmaceutical therapy choices for all forms of mental disease.
According to multiple investigations, there are major limits to the existing pharmaceutical therapies
regarding healing as well as relapse. The World Health Organization reports that the recurrence,
fatalities, disability, and disability percentages associated with mental illness are horrifying [1]. An
individual's longevity is reduced by Thirteen to thirty-two years if they have a significant mental
condition. Vital evidence in this regard was provided by several potency trials funded by the "National
Institute of Mental Health (NIMH)" in the USA. Also, this therapeutic paradigm is influenced by a
number of things. In this aspect, the intricacy and variability of mental illnesses are high. Patients with
mental illnesses had a variety of signs that had to do with their actions, thoughts, emotions, and/or
interpersonal interactions [2]. The "Diagnostic and Statistical Manual of Mental Diseases”, Fifth Edition
(DSM-IV) or the "International Statistical Classification of Diseases and Related Health Problems",
Tenth Edition (ISC-10) classify mental disorders into diagnostic categories with a long list of symptoms
to aid in diagnosis (ICD-11) [3]. As a result, persons who share the same psychological illness have a
large deal of therapeutic variation. Additionally, a number of mental diseases share indicators, which
sometimes makes the assessment challenging [4].

However, psychological illnesses have a significantly higher rate of comorbidities. In between eighty-
five percent in terms and ninety percent of individuals suffering from depression, emotional problems
also were present. Psychological comorbidities are frequent in people with schizophrenia. Over forty-
seven percent of patients have received a lifetime experience diagnosis of concomitant drug-related
disorders, and almost 50% of patients experience distress. When two or more mental conditions coexist,
the aggravation, pharmaceutical sensitivity, and suicide probability are all increased compared to when
one or the other is present unilaterally [5].

Notwithstanding all these grim statistics, advancements in the study of the human nervous system and
brain and the advancement of technology, which includes “omics” technologies, present a chance to
alter the course of mental illness care as well as its results in the not-too-distant. In this regard, the
discovery of biomarkers has emerged as a brand-new, exciting tool for assisting in specific diagnosis,
forecasting results, and ultimately advancing our knowledge about the pathophysiology of
psychological conditions [6].

This analysis provides a comprehensive outline of the state of biomarkers in psychiatry or psychology
today with the true goal of highlighting several other achievements to date and outlining the challenges
that still need to be overcome to create valid, trustworthy, and widely applicable biomarkers for
psychological conditions as well as their therapies. For this reason, the study defines historical
biomarker ideas, discusses several forms of biomarkers and their possible applications in clinical
practice, as well as emphasizes the most popular samples and methods. Due to the ‘omics' field's
significant advancement in recent years, its significance is detailed in more depth. The conclusion
discusses the constraints and restrictions of the existing neuropsychological biomarkers methodologies
as well as the upcoming obstacles to advancement in this field [7].

2. RELATED WORKS :

Exposure to cerebral specimens is especially important for illnesses of the brain's central nervous system
(C.N.S), including such psychological and cognitive conditions [8]. Human post-mortem brain tissues,
which are often donated through brain banks, are essential in this regard. Nonetheless, comprehensive
metabolic studies utilizing these collections are rare, constrained, and unfeasible, mostly as a result of
the inability to track the progression of the illness [9]. In this regard, advancements in "functional
neuroimaging” have made it possible to analyze various neural processes, such as changes in regional
brain blood flow, and mitochondrial biogenesis, including chemical binding site distribution as well as
activation throughout illness progression [10]. However, because of its substantial financial expenses,
"functional neuroimaging"” cannot reveal a lot about the degree of cell biology, consequently, the
availability of this technology is restricted. Blood cells have attracted particular focus in this scenario
when looking for collateral indicators [11]. Lab tests make it simple to separate lymphocytes, which
may then be regularly analyzed to track the progression of the illness. In contrast, peripheral
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lymphocyte-released interleukin alters CNS activities such as circulatory regulation, hormonal
reactivity, as well as psychological reactions [12]. The operation, as well as metabolic activity of
lymphocytes, may also change in tandem with changes in serotonin and even the "hypothalamic-
pituitary-adrenal™ (H.P.A) axis in the central nervous system. Several genetic factors, including c-fos,
"interleukins (IL-2, IL-4, IL-6, IL-10)", "brain-derived neurotrophic factor (B.D.N.F)", "nerve growth
factor (NGF)", cholinergic, G.A.B.A.A. receptors, "B2-adrenergic receptors”, "glucocorticoid
receptors”, "mineralocorticoid receptors”, "D3-dopaminergic receptors”, as well as "serotonin
receptors”, have indeed been utilised in neuropsychology [13]. This makes the identification of
biochemical identifiers in psychology, psychiatry, or in any other field of clinical mental health
disciplines increasingly important for aiding in the assessment and the development of markers that
allow the stratification of people with the disorder, which may then lead to more focused treatment
options [14]. This analysis provides a detailed explanation of clinical application, an outline of the
concept, and a number of types of assays to help gain a deeper understanding [15].

3. OBJECTIVES:

This paper's main goal is to provide some insight into the field of neuropsychological dysfunction and
the many widely used biomarker evaluation techniques for its detection. The application of "omics"
methods used in neuropsychology or general psychiatry to identify some complex and widespread
mental diseases would be another important goal of this study. Some other main objectives are listed
below.
(1) To comprehend the fundamental workings or characteristics of biomarkers.
(2) To describe several categories of biomarkers and how neuropsychology and general psychiatry
use them.
(3) To clarify how the "omics" biomarker is used in neuropsychology to recognize different
neuropsychological diseases.

4. METHODOLOGY :

This scientific study was created utilizing secondary information from several reputable, authoritative
sources and journal articles. Primary data has also been used to develop this study in order to increase
its accuracy and scientific rigor. To ensure the validity of the study, independent views from
neuropsychologists, general psychiatrists, and researchers working in the field of neuropsychology have
also been obtained. To determine the essential material, more than fifty clinical articles with a high
degree of scientific credibility were thoroughly and rigorously reviewed. To obtain reputable and
scientific data, articles from Google Scholar Academia and Researchgate have often been utilized.

5. “BIOMARKERS” WHAT EXATLEY THEY ARE? A GENERAL OUTLINE :

In 1973, the word "biomarker" was first coined to denote the existence or dearth of biological material.
The idea was first mentioned as a "biochemical marker” in the year 1949 and as a "biological marker"
in 1957, though. The U.S.-backed Biomarker Classification Research Group was formed in 2000. "A
trait that is reliably monitored and assessed as a signal of natural physiological systems, pathogenic
processes, or pharmacological reactions to a treatment" is how the National Institutes of Health (NIH)
described a biomarker [16]. This concept has two significant drawbacks. The very first has to do with
the reality that a biomarker may occasionally be determined by arbitrary criteria. The latter is the
exclusion of new processes or reactions not included in the specification. The term "biomarker" was
revised by Fitzgerald in the year of 2016 as "a functional variation or quantitative measure of a
biological function that indicates or displays the progression of or propensity to a disorder or a response
to a medication." However, this definition does not take into account structural variations and
descriptive indices here as possible biomarkers.

The 'Food and Drug Administration (FDA)', in coordination with the 'NIH Combined Leadership
Council', established the FDA-NIH Biomarker Steering Committee in the year of 2016 to standardize
the word "biomarker." The explanation of a biomarker as just being "a defining characteristic that is
measured as an indication of normal biological processes, pathogenic processes or reactions to an
exposure or intervention™ was condensed by this committee [17].

The above explanation of a biomarker, which is simpler and even more precise, identifies its main uses
devoid of adding any extraneous complication or contradicting details. A robust biomarker should also
be assessed with sufficient regularity, have a sizable signal-to-noise percentage, and, most significantly,
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satisfy the requirement of being adjusted in a progressive and uniformity as the therapeutic situation
progresses to its clinical application. A biomarker should also be available for identification and
quantification, just like a plasmatic indicator or protein would be, or it may be found using histology or
picture techniques [18].

6. USES OF BIOMARKERS IN THE DAY TO DAY CLINICAL PRACTICE:

Biomarkers might offer more details about the problem or potential treatment options depending on
their usage. Any time after the pathogenesis, the start of the initial clinical signs, the assessment, the
course of therapy, or the recuperation, biomarkers may be discovered. According to their major
therapeutic use, the 'FDA-NIH Biomarker Working Group' classified various types of biomarkers into
the following categories and they are as "diagnostic, monitoring, pharmacodynamic/response,
predictive, prognostic, safety, and susceptibility/risk biomarkers". A biomarker may satisfy various
requirements for various purposes or possess certain characteristics that allow for that usage [19]. Types

of biomarkers are given below:

ogkrwnE

Diagnostic Biomarker
Monitoring Biomarker
Pharmacodynamic/Response Biomarker
Predictive Biomarker
Safety Biomarker
Susceptibility Biomarker

Table 1: Shows the scientific definition of all main biomarkers and its common examples [1].

S. Type of Biomarker Definition Examples
No
1 Diagnostic To confirm or detect the | Levels of AB42 and T-tau
presence of a disease or proteins in cerebrospinal
identify subtypes fluid of patients with
dementia
2 Monitoring To monitor the status of a | Quantification of creatinine
disease and the response to | and/or potassium serum
the clinical intervention levels
3 Pharmacodynamic  or | To evaluate the response to | Levels of macrophage
Response a medical condition or migration inhibitory factor
clinical intervention in schizophrenia
4 Predictive To predict the probability to | Specific SNPs in
develop any effect as schizophrenic patients as
consequence of a clinical | predictor of better
intervention olanazapine treatment
response
5 Prognostic To identify the probability | Number of trinucleotide
of develop a clinical event | CAG repetitions in patients
in patients with a disease or | with Huntington’s disease
clinical condition
6 Safety To evaluate the probability | Number of active CYP2D6
of developing signs of genes, that modify
toxicity as an adverse event | risperidone metabolization
of the intervention including side effects
7 Susceptibility or risk To measure the risk of an | 1L-6 and CRP levels as an
individual to develop a indicator of schizophrenia
disease or medical
condition
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Type of Biomarker Examples
Biochemical high-sensitivity, C-reactive peptide,
markers plasma B-type natriuetic peptide, plasma

homocysteine, urinary albumin excretion,
plasma renin activity

Physiologic Blood pressure, heart rate, pulmonary artery
markers pressure, pulmonary capillary wedge
pressures, ventricular premature beats
Anatomic Coronary vessel diameter (by coronary
measures angiography), carotid intima media

thickness (ultrasound), atherosclerotic
plaque burden (intravascular ultrasound)

Histologic Tissue biopsy specimens
markers

Physical Skin color, weight, height
markers

Fig. 1: Shows other markers also to get a better understanding [20].

6.1 Diagnostic Biomarker:

Includes a wide range of biomarkers that are applied to determine if an ailment or other medical problem
exists or not. Using this kind of biomarker, illness subcategories can also be determined [21]. The
emergence of targeted therapy underlines the notion that testing biomarkers help categorize a sickness
and identify in categorizinga sickness and identifying to categorizing sickness but also
in identifying people who have it. This is a crucial characteristic as most illnesses have subgroups with
varying prognoses or reactions to therapy. As a result, detecting biomarkers would indeed enhance
customized treatment and boost the efficacy of the treatment outcomes [22]. Such biomarkers could be
extremely important as assessment is used to determine diagnostic accuracy predictors. The levels of
"A42" as well as "Total-tau (T-tau)" in the CSF fluid of people living with dementia and diagnostic
biomarkers for Alzheimer's disease are two examples [23].

6.2 Monitoring Biomarker:

This group encompasses biomarkers that are examined over time to track the progression of an illness
or other situation as well as a patient's reaction to therapy, such as exposure to a drug or an ambient
toxin. Alterations in biomarker readings are used as assessments of the pharmaceutical response and
other treatments as well as signs of how the health manifestations are progressing [24]. The increase in
blood creatinine and/or potassium values following a medicinal or physiological therapy is an
illustration of a monitoring biomarker. These values are frequently employed as indicators of the
likelihood to experience negative impacts. Screening biomarkers can be used in a variety of contexts,
such as clinical practice, drug testing, the start of a patient's treatment regimen, the creation of a health
supplement, as a way to assess the risk associated with acquiring a disease or to assess the
pharmacokinetic profile of the treatment [25].

Table 2: Shows the use of monitoring biomarkers in Neuropsychology [1].

SN Type/Category of Usefulness

No. Intervention

1 Medical care or scientific trial | To assess the clinical state of the patient before, all through,
or after the therapy
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2 Before management initiation | To recognize the symptoms and/or indications of an ailment
or health condition as a prognostic indicator. To evaluate if
early intervention is necessary.

3 Medical product progress To explain more about a medication's benefits and risks

4 Public health To advise people about the likelihood that they may get any
ailment or other illness
5 Pharmacodynamics research | To offer supporting evidence for a treatment outcome

or studies
Test Abnormal Findings
low glucose: insulin overdose in an adolescent
with diabetes, insulinoma with anxiety and
delirium, alcoholism, anorexia nervosa
Glucose
high glucose: delirium, metabolic syndrome,
acute pancreatitis, treatment with atypical
antipsychotics, and other drugs
low calcium inalcoholism, cirrhosis, laxative
Calcium abuse, vitamin D deficiency
low albumin is a risk factor for deliriumand an
Albamin indicator of liver dysfunction, and can suggest
that free rather than total drug levels should
be used
Total protein low in undernutrition

abnormalin pol¥dlpsla. diabetes insIPIdus.
the syndrome of inappropriate antidiuretic
Sodlur hormone secretlonéSIADH), beer potomania,

hggopituitarism and in patients treated with
SSRIs, carbamazepine, oxcarbazepine, and
other psychotropic drugs

abnormal in starvation, bulimia nervosa, psy-
Potassium chogenic vomiting, alcoholism, and in patients
treated with lithium or anabolic steroids

abnormal in eating disorders due to purging,
Carbon dioxide alcoholism, alcoholic ketosis, dehydration,
head injury, and liver disease

elevated with hyperventilation, salicylate
Chloride intoxication; decreased with water intoxica-
tion, overuse of antacids

elevated in renal failure and dehydration, with
Blood urea nitrogen associated psychiatric signs and symptoms,
including delirium

may be elevated with lithium treatment;
elevated in renal failure and dehydration, with

Creatinine associated psychiatric signs and symptoms,
including delirium

alaar?slg%lnase (ALT) elevation may suggest liver disease

Aspartate elevation may suggest liver disease; isolated

transaminase (AST) elevation may suggest early liver disease

elevated in alcoholism, cirrhosis, pernicious

Bilirubin anemia, and cancer of the head of the pan-
creas and as a drug reaction (e.g., to chlor-

promazine or other phenothiazines)

rr_iay_ge elttav?tedtiin aloohollisdm a{\r(‘:l cirrho;s.is:
significant elevation coupled with norma
Alkaline phosphatase transi?minases suggests a cholestaticdrug
reaction

Fig. 2: Shows more examples of monitoring and diagnostic biomarkers [26].

6.3 Pharmacodynamic or Response Biomarker:
A health problem or therapeutic procedure, such as medication therapies, can alter a pharmacodynamic
biomarker. This kind of biomarker is typically regarded as a surveillance or monitoring biomarker due
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to the periodic pattern of its measurement. This biomarker's primary use is to direct clinical care and
provide important data for choosing if or not to sustain the therapy. Pharmacodynamic biomarkers,
therefore, control the course of the therapy [27].

6.4 Predictive Biomarker:

When a marker's existence or alteration makes it possible to identify which client or group of individuals
is so much more susceptible to developing a negative effect as a result of exposure to a medication or
ambient contaminant, the indicator is referred to as a "predictive biomarker". These biomarkers are
widely employed in clinical testing that is randomized, regulated, and testing novel treatments. The
biomarker is utilized in this situation to stratify patients into intervention groups or choose individuals
for engagement. If the biomarker foretells a favorable impact, its existence may indicate that the brand-
new approach is having a stronger impact than the control therapy. Thus, the utilization of predictive
biomarkers makes it easier to choose particular individuals who are more likely to react to medication
or not [28].

6.5 Prognostic Biomarker:

The term is used to describe the probability of experiencing a therapeutic event in individuals who have
been classified with an illness or health problem. Mortality, illness growth or reappearance, or the
occurrence of a new serious illness is examples of such events. Prognostic biomarkers are used in
clinical trials to identify individuals who are more likely to experience a clinical incident or progression,
allowing researchers to identify high-risk groups. Prognostic biomarkers are utilized as insertion or
exclusion criteria in this setting [29].

6.6 Susceptibility or Risk Biomarker:

As an illustration, consider a hereditary biomarker that may be found years or even decades well before
pathological changes or indicators of the disease appear. These research avenues raised the possibility
of a link between "interleukin-6 (IL-6)" and "C-reactive protein (CRP)" levels and the risk of SCZ.
Lower CRP levels have been hypothesized as a possible highly susceptible biomarker for this
neuropsychiatric illness, along with the blockage of 1.L-6 signaling, which dramatically raises the
chance of SCZ [30].

TEST DISEASES -~
Albumin decreased in malnutrition, hepatic failure, carcinomas

Aldolase increased in bulimic patients and schizophrenia (60-89%)

Amylase increased in bulimianervosa

Antinuclear found in systemic lupus erythematosus (SLE) and drug induced lupus, secondary to e.g.
antibodies anticonvulsants; SLE can be associated with delirium, psychotic disorders and mood
(ANA) disorders

Bicarbonate decreased in panic disorder

increased in bulimianervosa

Combs tests direct | hemolytic anemias secondary to psychotropic medication
and indirect

Copper, urine elevated in Wilson's disease

Cortisol increased in Cushing’s disease associated with anxiety, depression
(hydrocortisone)

Ebstein-Barr EBYV is causative agent for mononucleosis, which can manifest with depression and
(EBV) personality change

Cytomegalovirus | CMG may produce: anxiety, confusion and mood disorders

(CMG)

Fig. 3: Shows some examples of the same [31].
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7. OMICS BIOMARKERS AND ITS USE IN NEUROPSYCHOLOGY/NEUROSCIENCES/
OSYCHIATRY :

This section outlines the key benefits of every 'Omics' approach in the quest for biomarkers for hazard
analysis, assessment, tracking therapeutic effectiveness, and clinical outcome forecast in
neuropsychological illnesses.

7.1 Genomic Biomarkers:

By offering potential targets for illness characterization, early identification, as well as higher
management, genomic biomarkers are advancing our comprehension of disease pathophysiology and
guiding clients toward the most liable profit based on their distinct profiles. A 'genomic biomarker' is
described as "a detectable DNA and/or RNA feature that is an indication of normal biologic processes,
pathogenic processes, and/or response to therapeutic or other interventions,” by the 'European
Medicines Agency’ (E.M.E.A) [32]. Those quantifiable characteristics have included a gene's
transcription, operation, as well as control. Single nucleotide polymorphism (SNPs), "variability of
short sequence repeats,” "haplotypes,” "deletions or insertions of (a) single nucleotide (s)," 'copy
number variation', as well as cytogenetic permutations like "translocations,” "duplications,” "deletions,"
or "inversions" can all be used to describe all such attributes in the DNA [33]. "Understanding various
mental illnesses like SCZ required the application of genetic tools for the investigation of ‘candidate
gene', "genome-wide research”, as well as "polygenetic risk score analysis". These methods also include
"genome sequencing”, "exome sequencing”, "microarray”, as well as "comparative genomic
hybridization" (CGH). A small example is given below to understand the concept precisely [34].

A Tissueo
tem Brain, L y
Fibroblasts)
Co-directional * Hallucinations Biomarkers
Human Genetic Evigence
Red -increased o High MHaluconatons States CFG Sw'e
Blue -increased in No Halucnatons States
55
Rhobtb3* S.0

Aldhiin® 4.0
Arhgeto
/ Mpp3 \3.5
Phida1l 3.0
$10006

Tissuve
Brain, Ly
Fibroblasts)
Co-directional * Delusions Biomarkers
Human Genetic Evdence

Red ~tncreased in begh Dolunwons States CFG Score
Bl -increased i Mo Detutons States

5.5

Apoe*
Nrql® Scampi®
Retnl  Ent  ighy*
Nabl Nooa?2 Nmil® Tob?
a Gpmeb Marc

tk1 Plip Sphk2*
Tctd Zbtbase

50

4.5

T
Marb3® Po 4.0
Stxbpb

MgeaS 35

Gas2i! Gpméa GuU25d1 gt Kenel Ploom 3.0
Tmem106b

Fig 4: Shows examples of genomic biomarkers to diagnose schizophrenia [35].
The discovery of putative genetic biomarkers in many neuropsychological, as well as drug-use diseases,
has been made possible by "genome-wide association studies”. For instance, the "Collaborative Study
of the Genetics of Alcoholism" (C.0.G.A) has linked the 'SNPs rs4780836' "[A > C; chromosome
16:19974071", "rs2605140 A > G chromosome 17:1825306", "rs11690265 chromosome 2: C > T;
chr2:27418655 rs692854" "non-functional Se" (FUT2) "gene allele” (AUD) [36].
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7.2 The Use of Transcriptomic Biomarkers In Neuropsychology/Psychiatry:

The whole collection of Biomolecules in a single cell or a cluster of tissues at a key developmental
cycle or biological state is known as the transcriptome. The transcriptome is therefore fluid as well as
an accurate reflection of the cellular status. Superior perception of human maladies and their
pharmacotherapies would result from monitoring the appearance of an organism's genes as an image in
different parts of the body, situations, or time points. This would also enable the discovery of promising
therapeutic biomarkers when differences in clinical outcome eventuate [37].

In addition, transcriptomics research has shown that the effectiveness of medications is correlated with
modifications in the transcriptome's overall pattern of gene expression. Changes in the "MMO28" and
"KXD1 genes", which encode for the proteins "matrix metallopeptidase 28" as well as "KxDL motif-
containing protein 1", correspondingly, were linked to a higher sensitivity to nortriptyline in depressed
patients in transcriptome research. This information could help characterize the molecular processes
that underlie the effectiveness of antidepressants better.

Furthermore, a clinical investigation connected novel miRNAs like "miR-146a-5p, miR-146b-5p, miR-
24-3p, and miR-425-3p" to the efficiency of psychiatric drugs like 'duloxetine’, "escitalopram", as well
as "nortriptyline™ in M.D.D patients. These 'miRNAs have a significant role in the regulation of the
"mitogen-activated protein kinase" (M.A.P.K) and "Wnt signaling pathways", which are connected to
stress-response and M.D.D. They are widely expressed and strongly correlated in blood and brain tissue
[38].

7.3 The use of proteomic biomarkers in neuropsychology:

Considering plasma, erythrocytes, or serum are physiological specimens that are often employed for
therapeutic tests in clinical practice, proteomics techniques employing these materials are a strongly
wanted tool for biomarker screening of mental illnesses. Additionally, because of its closeness to the
brain, ‘cerebrospinal fluid' (C.S.F) is a specimen of special interest in neuroscience and psychology for
the discovery of putative proteomic biomarkers. Due to the invasive method entailed, even though its
collection is quite sophisticated, it carries far fewer proteins than plasma. As a result, the protein
structure "buffering” is substantially weaker, which tends to make it harder to find possible proteomic
indicators.

Neurobehavioral illnesses frequently have difficulties with diagnosis and require help as soon as
possible. Similar is the situation with SCZ, which is identified by possible symptoms as well as
indications but not by quantifiable and distinguishable inborn traits. In this regard, proteome analyses
of plasma proteins, serum, and post - mortem nerve cells from SCZ patients reported changes in proteins
important for inflammation and immune responses, calcium-homeostasis, and signaling, energy-
metabolism, oxidative-stress, cytoskeleton, neuronal communication, and synaptic operation. As
potential biomarker contenders for SCZ predictions, diagnosis, and drug surveillance, these proteins
have been put forth [39].

7.4 The use of metabolomics biomarkers in neuropsychology:

There is an increase in metabolomics indicators for pharmaceutical research. This method concentrates
on detecting tiny chemicals called metabolites in a variety of complicated composites, including
cerebral spinal fluid, serum, urine, and saliva, as well as other bodily fluids. The metabolome provides
an immediate program evaluation of mitochondrial biogenesis and biological factors since it is naturally
more dynamic as well as time-sensitive than the "proteome and genome". The combination of
ecological, inherited, pathogenic, evolutionary, and lifestyle variables result in changes in the
metabolome.

There isn't just one metabolite that defines a marker from metabolomics. Instead, they are a group of
linked metabolites that identify particular pathological conditions or the reaction to the medical or
psychopharmacological procedure. Presently, the primary analytical platforms employed in the hunt for
metabolomics biomarkers are "gas chromatography-mass spectrometry” (G.C-M.S), "liquid
chromatography-mass spectrometry” (L.C-M.S), as well as "nuclear magnetic resonance” (N.M.R).
The discovery of putative metabolomics markers in various mental conditions has been the subject of
many investigations. For instance, it has been suggested that urine metabolomics may be a valuable
method for pinpointing networks that may be implicated in the mode of action of particular medicines.
Furthermore, fewer metabolomics biomarkers, particularly in neuroscience and psychology, have
satisfied the regulatory requirements for their utilization in clinical practice. This is mostly because
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there aren't any reliable assays for routinely quantifying putative biomarkers and because studies are
heterogeneous [40].

7.5 Neuropsychology and the application of epigenetic biomarkers:

Due to their potential significance in the emergence of human illnesses, particularly psychiatric
disorders, dynamic alterations in the structure of chromatin—which alter gene expression but do not
alter DNA sequence—have received attention. In light of this, epigenetics could offer a useful gateway
between phenotype, genotype, as well as environmental stressors.

"Any epigenetic mark or altered epigenetic mechanism that can be measured in the body fluids or tissues
defining a disease; predicts the outcome of a disease; responds to therapy; monitors responses to therapy
or medication; and predicts the risk of future disease development” is the definition of an epigenetic
diagnostic marker. Epidemiological studies are one method that has been developed to date for
analyzing epigenetic alterations that take place in particular areas of the genome as well as mechanisms
at the level of distinct genes. Although they are not the only methods, "DNA methylation assays" and
"DNA methylation sequencing™ are the most commonly employed markers [41].

8. CONCLUSION :

As shown in this article, the development of "omics" technology has made it possible to correlate
several numbers of proteins, substances, and genes with specific neuropsychological illnesses. None of
these, although, has shown to be reliable and practical biomarkers in clinical practice. Despite the limits
and difficulties that each "omic" presents, three crucial main goals are shared to enhance the hunt for
biomarkers in neuroscience and psychology: (1) Accurate clinical demographic identification, (2)
shorter duration, and (3) standardization of sample process parameters. These things can be used to treat
any illness, but psychological diseases are of particular importance.

The clinical population being investigated is more heterogeneous due to the wide range of phenotypes
seen in clients with the same mental condition and the convergence of some features or patterns among
several neuropsychological disorders, which may frequently make diagnosis challenging. Emerging
"omics" research has concentrated on the discovery of possible biomarkers for particular features in
order to address this problem. The process of integrating the vast amount of data gleaned from each
"omics" in order to arrive at a comprehensive realization of a "systems biology" knowledge of the
physiological topic remains one of the most difficult tasks to be completed. Techniques for biostatistics
have been developed specifically to comprehend the promise of "omics technology" in this aspect.

A further issue is that the existing form of assessment for biomarkers is time-consuming as well as
difficult. Essentially, this approach entails two steps: technique evaluation (based on the properties of
the assay used) as well as therapeutic testing (to offer proof that the marker is particularly associated
with the illness or treatment outcomes under scrutiny) [42]. Large-scale longitudinal holistic "omic"
research will be crucial in guaranteeing responsiveness, precision, diagnostic accuracy, as well as
probability proportion by evaluating biomarkers in a substantial proportion as well as enabling thorough
assay testing. Significant advances in this area are anticipated to happen in the upcoming years.
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