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GIRIS METABOLIC SYNDROME

m Metabolik sendrom; tip 2 diabetes mellitus, miyokard enfarktusu, serebrovaskuler
olaylar, periferik vaskuler hastaliklar gibi aterosklerotik kardiyovaskuler hastalik riskini
artiran cesitli durumlarin bir araya gelmesiyle olusan bir sendromdur.

m Metabolik sendromu tanimlayan metabolik durumlar kimesi;
= Abdominal obezite

= |nsilin direnci

=  Hipertansiyon

= Aterojenik dislipidemi

m Tip 2 DM riski ﬂ2x
m Aterosklerotik kardiyovaskuler hastaliklar riski ﬂ' 5x




GUNCEL DURUM

m Hareketsiz yasam tarzi ve asiri kalori m Dunya nufusundaki obezite artisi
alimi, son birkac dekatta obezite Q nedeniyle de son 30 yilda metabolik
prevalansinda onemli bir artisa yol sendrom insidansi da belirgin olcude
acmistir. artmistr.
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ETIYOLOJI
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Metabolik sendrom ve komponentlerinin kalitsallik degerleri;

HDL: %40-60
Dislipidemi: %40-60
Tip 2 DM: %30-70
Hipertansiyon: %20-60
MetS: %10-30



PATOFIZYOLOJI
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MetS gelisiminin zaman ¢gizelgesi
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PATOFIZYOLOJININ SONUCLARI
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TANI KRITERLERI
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Abstract

o cluster of risk factors for cardiovascular disease and type 2 diabetes mellitus, which occur together
more often than by chance alone, have become known as the metabolic syndrome. The risk factors
include raised blood pressure, dyslipidemia {raised triglycerides and lowered high-density lipoprotein
cholesterol), raised fasting glucose, and central cbesity. Warious diagnostic criteria hawve been
proposed by different organizations owver the past decade. Most recently, these have come from the
International Diabetes Federation and the American Heart Associationy/MNational Heart, Lung, and
Blood Institute. The main difference concerns the measure for central obesity, with this being an
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obligatory component in the Intermational Diabetes Federation definition, lower than in the American
Heart Associationy/sMational Heart, Lung, and Blood Institute criteria, and ethnic specific. The present
article represents the outcome of a mesting between several major organizations in an sttempt to
unify criteria. It was agreed that there should not be an obligatory component, but that waist
measurement would continue to be a useful preliminary screening tool. Three abnormal findings out
of 5 would qualify a person for the metabolic syndrome. A single set of cut points would be used for
all components except waist circumference, for which further work is required. In the interim, national
or regional cut points for waist circumference can be used.
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Figure 3. National Heart, Lung, and Blood Institute
waist circumference measurement at the iliac crest

Tablo 2. Uluslararasi Diyabet Federasyonu metabolik sendrom tani kriterleri

Parametre Kriterler
Abdominal obezite Bel cevresi erkeklerde 294 cm, kadinlarda 280 cm*
Plazma trigliserit diizeyi 2150 mg/dl ya da TG yiikseklii icin farmakolojik tedavi almak
Plazma HDL-kolesterol Kadinda <50 mg/dl, erkekte <40 mg/dl ya da diisik HDL-K nedeniyle
farmakolojik tedavi almak
Kan basinct >130/85 mmHg ya da antihipertansif tedavi almak
Aclik kan sekeri >100 mg/dl ya da kan sekeri yiikseklii icin tedavi almak T mmm——

Figure 9. World Health Organization waist cir

Tt bettevrestvedtter krtterterderr ezt amrestirvarhtT ek
*Uluslararasi Diyabet Federasyonu bel cevresi kesme noktalars icin biliniyorsa iilkeye ait degerlerin kullanimini snermektedir.
Ulkemiz icin erkeklerde 2100 cm ve kadinlarda 90 cm iizeri kesme noktalar: santral obeziteyi gosterir.

Tablo 2. Tiirkiye ve diger lkelerde abdominal obeziteyi ﬁngﬁrdﬂreﬁ bel cevresi deger{eri

Kadin (cm)  Eckek (cm)
Tiitkiye 20 2100

ABD 288 2102
Avrupa 280 204

Giliney Asya ve Cin 280 290
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Table 7. Integration and Interoperability of Omics Data: Approaches, Tools, and Benefits.

Omics Type

Genomics

Transcriptomics

Proteomics

Metabolomics

Epigenomics

Lipidomics

Glycomics

Microbiomics

Integration Approach

Cross-referencing
genehc variants

Aligning RNA-seq data
with genome

Correlating protein
levels with gene
expression

Linking metabolites to
metabolic pathways

Mapping epigenetic
modifications

Profiling lipid species
Characterizing glycan
structures

Integrating microbiome
with host data

Interoperability Tools
and Standards

VCF (Varant Call
Format), dbSNP [109],
Ensembl [110]
FASTQ), SAM/BAM,
GTF/GFE, GEO
(https:/ /genome.ucsc.
edu/ENCODE/,
accessed on 1 June
2024)

mzML [111], PRIDE
[57], UniProt [112]

mz Tab, HMDB [113],
KEGG [114]

BED, WIG, GEO,
ENCODE
(https:/ / genome.ucsc.
edu/ENCODE/,
accessed on 1 June
2024)

LIPID MAPS [115],
mzXML [111]

GlyTouCan [116],
UniCarb-DB [117]

QIME [118], MG-RAST
[119]

Benefits

[dentifies genetic
variations and their
effects

Reveals gene
expression patterns and
alternative splicing

Understands protein
abundance and
functional roles

Provides insights into

cellular metabolism

and pathway activities

Studies DNA
methylation, histone
modifications and
chromatin accessibility

Explores lipid
composition and its
role in cell biology

Analyzes glycan
functions and
mteractions
Examines microbial
communities and their
impact on host health

Limitations

High data volume;
interpretation of
varnants; privacy 1ssues

Data complexity;
variability between
samples

Sensitivity to sample
preparation; high
technical variability
Complex data
integration; diverse
chemical properties

High data complexity;
dynamic nature of
epigenetic changes

Heterogeneity of lipids;

difficulty in
quantifying
low-abundance lipids
Structural complexity
of glycans; limited
analytical standards
Variability in sample
preparation; complex
data interpretation

Metabolomik

m Metabolitler; oligonukleotidler, sekerler,
peptidler, nukleozidler, organik asitler, ketonlar,
aldehitler, aminler, amino asitler, lipidler,
steroidler, alkaloidler ve ilaclar gibi kimyasal
bilesiklerdir.

m Ne kimyasal olarak ne de fiziksel olarak

birbirleriyle iliskileri yoktur.

m Molekul agirliklarn <1500 Da

(<1700 Da)

genellikle

m 2005 yilinda insan Metabolom Projesi [Human
Metabolome Project (HMP)]

1. Hastaliklarin tanimlanmasi, teshisi ve tedavisi
ile tedaviye yanit surecini incelemede
metabolomla hastalik arasinda metabolik yolaklar
uzerinden iliski kurulmasi

2. llag  metabolizmasi
degerlendiriimesi

ve toksikolojisinin

3. Insan metabolizmasi ve insan genomu arasinda
bir baglanti olusturulmasi

4. Metabolomik calismalar i¢cin bir yazilim
gelistirilmesi 13



GUNCEL DURUM

m ~ 248,136 metabolit

m ~ 132,335 insan metabolizma, ilag
ve hastaliklara ait yolak
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METABOLOMIK CALISMALAR
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A lipidomics lipidomics
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Fig. 2. (A) Example of sample extraction using MTBE, methanol, and water [41], leading to two phases for subsequent metabolomics
and lipidomics platforms. (B) Example of a typical LC-MS sequence during metabolomics and lipidomic analysis, consisting of solvent
injection for general platform equilibration, followed by a system suitability test (SST), platform equilibration using pooled QC samples,
analysis of method blanks (BL), a diluted series of QC samples (SD), randomized study samples with regular QC sample injections after
every 10 study samples. (C) Example of different LC-MS platforms [41,42] for metabolomic and lipidomic analysis in relation to the
XlogP (predicted octanol/water partition coefficient) range of subgroups of polar metabolites and complex lipids. 15
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> Methods Mol Biol. 2018:1730:3-28. doi: 10.1007/978-1-4939-7592-1_1.

Metabolomics as a Tool to Understand
Pathophysiological Processes

tylalanine

NoeoT
anine
A

Fig. 3 Map of associations between the single-nucleotide polymorphism (SNP) and metabolite levels in blood.
The contribution of genetic vs. environ mental factors to metabolite level variance was estimated on the basis
of GWAS study results. The proportion of heritability explained by all SNPs associated with a given metabolite
at the genome-wide level is shown in red. Figure was reproduced from Shin et al. Nature genetics 2074 with
the permission for re-use from Nature publishing group [116] 18
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Identification of candidate metabolite biomarkers
for metabolic syndrome and its five components in
population—-based human cohorts

Multi-stage metabolomics and genetic analyses
identified metabolite biomarkers of metabolic
syndrome and their genetic determinants
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Metabolomic and Lipidomic Signatures of Metabolic
Syndrome and its Physiological Components in
Adults: A Systematic Review
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Figure 2. Venn diagram showing the number of metabolites significantly correlated with MetS components,
together with respective histogram representing the number of significant metabolites for each clinical MetS
components. WC = waist circumference; BP = blood pressure; TG = triglycerides; HDL-C = high-density
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A global perspective on the status of clinical
metabolomics in laboratory medicine — a survey by
the IFCC metabolomics working group
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= ilgi ve halihazirda metabolomik faaliyetlerde
bulunan katilimcilarin yuksek sayisi karsisinda
olumlu yonde sasirmislardir.

= Anketin basinda metabolomiklere dair bir tanim
sunulmus olsa da; metabolomiklerin basladig| ve
klasik klinik biyokimya panellerinin sona erdigi
sinir net olarak tanimlanmamistir. Bu durum,
metabolomikleri rutin testler olarak kullandigini
bildiren katilimci sayisinin yuksek olmasini

aciklayabilir. 23
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