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Metabolomics is a translational science deals with
the molecular assessment of metabolites in the
biological samples.! Metabolomics help to test the
disease states by determining the metabolite
biomarkers that may have a role in the pathophysi-
ological mechanism. Advancement in metabolomics
technologies contributes to the development of
metabolomics tools in the detection of a diagnostic
marker, a novel pathway through systems biology.?
In general, metabolites act as a representative of the
biological down-stream process of the gene,
transcript, and protein expression. Metabolites
reflect the Spatio-temporal phenotype of the living
organisms.> Analyzing the metabolic changes
between normal and diseased individuals provides
information on disease mechanisms. Also, metabo-
lites can provide insights into novel diagnostics
markers for diseases.* These biomarkers will be
helpful in the detection of disease stage, which is
potential in addressing the current clinical need.
Metabolomic  technologies have improvised
biomarker discovery, which supports personalized
medicine.> The contribution of metabolomics in the
clinical setup is enormous since the traditional
approach can detect and analyze only a single
metabolite at a time. Recently, the technological
improvement in bioinstrumentation, helps in more
accurate profiling of metabolites in bio-fluids using
nuclear magnetic resonance spectroscopy (NMR),
chromatography and mass spectrometry (MS), and
other  sophisticated  analytical instruments.
Currently, researchers are enabled to understand
and investigate hundreds of metabolites in a single
run.® Particularly, integrating the mass spectroscopy
with chromatography provides more accuracy and
reproducibility of profiling which are essential in
medical fields. The metabolomic data derived from
these high throughput techniques proven to be
useful in diagnosis and disease management.’
Gaining utility of these high throughput techniques
which provide high sensitivity and accuracy and
significant reproducibility show potential value in
clinical care. Detection of a complex disease at an
early stage will be a vital target to treat and for

better clinical outcomes. Metabolites act as a
potential indicator of pathological states that leads
to the discovery of early diagnostics markers for a
disease that help to determine the disease
progression.® Additionally, metabolomics provides
the development of the non-invasive diagnostic
method, which may be cost-effective and rapid with
high sensitivity and specificity.® Considering the
importance of metabolomics in a clinical setting, this
editorial elaborates on the utility of metabolites for
the early detection, monitoring and therapeutic
response in patients with the disease.

Biomarkers used in preclinical disease are crucial
that helps in preventative therapies. Detection of
any diseases at early stages is fundamental for
successful disease management and treatment.
With emerging technologies, the discovery of
biomarker becomes an interesting part of research
and development. Change in metabolites levels in
bio-fluids such as a serum, CSF, urine and saliva
considered as biological indicators of variations in
disease pathology.’®

Recently metabolomics has integrated with systems
biology that interconnects metabolomics with other
omics data such as genomics, transcriptomics,
proteomics and metallomics for various clinical
research purposes. Particularly, implementing
systems biology derived from metabolite profiling
suggest the development of personalized therapies
for more efficient treatment of disease.”™* Current
development in technologies made detecting the
levels of hundreds of metabolites in bio-fluids in very
limited time, which help in clinical application.
Achievable application benefit of metabolomics was
noticed in diseases like Alzheimer's, Parkinson's,
diabetes and cancers. In Alzheimer disease's,
metabolomic profiling of sphingolipid species
showed elevated sphingomyelin and hydroxysphin-
gomyelin in the brain and blood. These sphingolipids
are linked with several molecular pathways, includ-
ing amyloid-B metabolism, acetylcholine biosynthe-
sis, calcium homeostasis, and neuronal death.'>'¢
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Similarly in Parkinson's disease, we showed the
change in serum metabolites of mitochondrial
mechanism through light towards early diagnosis."”
Also in cancer, a study showed an involvement of
evaluated, L -tryptophan, arachidonic acid, deoxycy-
tidine tri-phosphate, and pyridinoline in a patient
with prostate cancer in response to endocrine
therapy that linked with the role of cholesterol in the
progression of prostate cancer.’® In type 2 diabetes,
change in serum arginine, alanine, proline, isoleucine,
hexose, valine, tyrosine, and phosphatidylcholine
diacyls were noticed, that correlated with insulin
resistance and lipid profiles which show the associa-
tion of metabolites with type 2 diabetes risk
factors.’®20

Overall, metabolomics has shown the potential to
understand and map the early molecular changes in
pathogenesis that gives an opportunity to identify
predictive markers to diagnosis and to start earlier
treatment procedures. Also, metabolomics is the
interdependent outcome of genomics, transcrip-
tomics, and proteomics that assist in providing
systematic behavior of molecules in both health and
disease. Integrating the concepts of metabolomics
in every step of the drug discovery and development
process will help in basic understanding of pharma-
cokinetics and dynamics. Successful contribution of
metabolomics in diagnosis, prognosis and treatment
has created an essential role for metabolomics in
clinical practices.

References

1. Zhang, A, Sun, H,, Yan, G, Wang, P,, & Wang, X.
(2015). Metabolomics for  biomarker discovery:
moving to the clinic. BioMed research interna-
tional, 2015.

2. Fiehn, O, & Kim, J. (2014). Metabolomics insights
into pathophysiological mechanisms of intersti-
tial cystitis.International neurourology journal,
18(3), 106.

3. Hong, J, Yang, L., Zhang, D., & Shi, J. (2016). Plant
metabolomics: an indispensable system biology
tool for plant science. International journal of
molecular sciences, 17(6), 767.

4. ANaganaGowda, G, &Raftery, D. (2013).
Biomarker discovery and translation in metabo-
lomics. Current Metabolomics, 1(3), 227-240.

5. Yeung PK. (2018) Metabolomics and Biomarkers
for Drug Discovery. Metabolites. 31;8(1).

6. Marshall, D. D., & Powers, R. (2017). Beyond the
paradigm: Combining mass spectrometry and
nuclear magnetic resonance for metabolomics.
Progress in nuclear magnetic resonance
spectroscopy, 100, 1-16.

7. Gowda, G. N, Zhang, S. Gu, H. Asiago, V.,
Shanaiah, N., &Raftery, D. (2008).
Metabolomics-based methods for early disease
diagnostics.Expert review of molecular diagnos-
tics, 8(5), 617-633.

Metabolomics in Next-Generation Clinical Practice

18.

20.

Volume 9, Number 4

Zhang, A. Sun, H, & Wang, X. (2012). Serum
metabolomics as a novel diagnostic approach for
disease: a systematic review. Analytical and
bioanalytical chemistry, 404(4), 1239-1245.

Puchades-Carrasco, L. & Pineda-Lucena, A.
(2017). Metabolomics applications in precision
medicine: An oncological perspective. Current
topics in medicinal chemistry, 17(24), 2740-2751.

. Prasad, S, Tyagi, A. K., &Aggarwal, B. B. (2016).

Detection of inflammatory biomarkers in saliva
and urine: potential in diagnosis, prevention, and
treatment for chronic diseases. Experimental
Biology and Medicine, 241(8), 783-799.

. Tebani, A., Afonso, C., &Bekri, S. (2018). Advances

in metabolome information retrieval: turning
chemistry into biology. Part I: analytical chemistry
of the metabolome. Journal of inherited meta-

bolic disease, 41(3), 379-391.

. Johnson, C. H,, Ivanisevic, J., &Siuzdak, G. (2016).

Metabolomics: beyond biomarkers and towards
mechanisms. Nature reviews Molecular cell

biology, 17(7), 451-450.

. Mayeux, R. (2004). Biomarkers: potential uses

and limitations. NeuroRx, 1(2), 182-188.

. Chen, Rui & Snyder, Michael. (2012). Systems

medicine  for the
in pharmacology. 12.

biology:  Personalized
future?Current opinion
623-8.

. Wilkins, J. M., &Trushina, E. (2018). Application of

Metabolomics in Alzheimer's Disease. Frontiers in
neurology, 8, 719.

. Varma VR, Oommen AM, Varma S, Casanova R,

An Y, Andrews RM, O'Brien R, Pletnikova O,
Troncoso JC, Toledo J, Baillie R, Arnold M,
Kastenmueller G, Nho K, Doraiswamy PM, Saykin
AJ, Kaddurah-Daouk R, Legido-Quigley C, Tham-
bisetty M. (2018).

. Brain and blood metabolite signatures of pathol-

ogy and progression in Alzheimer disease: A
targeted metabolomics study. PLoS Med.
15(1):21002482.

Ahmed SS, Santosh W, Kumar S, Christlet
HT.(2009) Metabolic profiling of Parkinson's
disease: evidence of biomarker from gene
expression analysis and rapid neural network
detection. Journal of Biomedical Sciences16:63.

. Huang G, Liu X, Jiao L, Xu C, Zhang Z, Wang L.

(2014). Metabolomic evaluation of the response
to endocrine therapy in patients with prostate
cancer. European Journal Pharmacology,
729:132-7.

Soo Jin Yang, So-Young Kwak, Garam Jo, Tae-Jin
Song & Min-Jeong Shin. (2018) Serum metabo-
lite profile associated with incident type 2 diabe-
tes in Koreans: findings from the Korean Genome
and Epidemiology Study. Scientific Reports 8,
8207.



