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Abstract: Not only can stable isotope tracer—based metabolomics detect the alteration of metabolites during
the development and treatment of diseases, but also quantitatively analyze metabolites and describe the
metabolic characteristics of biological system. Recent advances in stable isotope tracer—based metabolomics
approaches enable unambiguous tracking of individual atoms through compartmentalized metabolic networks
directly in human subjects, therefore it’s a tool to find important biomarkers for identifying etiology of dis—
eases, diagnosing diseases and therapeutic evaluation of medicines. Herein, a brief overview of applications
of stable isotope tracer—metabolomics in clinical research was performed with the aim of offering a signifi-
cant basis for better clinical development of metabolomics.
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Table 1 The main research methods and significance of metabolomics
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Classify Target Research method Feature Significance
AP RATRefil AR AT s T LTSS AT P Y R BB RN AR A
Untargeted AU WP Metabolic DIMESEA TR B2 36 TR YIRS Gk g ar e 1 5k

ok R R A2 AT
ROk FHREDFRCY)

To detect all metabolites

metabolomics fingerprinting

as soon as possible; to
classify phenotype
according to the

metabolite spectrum; to

find biomarkers through AR 3 AT
the establishment of Metabolic
assumptions footprinting
H bR AR XA BRI A B bR
Targeted a B A =2 /NG Metabolite
metabolomics FRIFY I MEFE S target analysis
E

To detect limited

metabolites; to quantify

and confirm the small

FRBHE T 53 H

Metabolite

molecular metabolites

profiling

SPU; i

Analyzes the intracellular
metabolites comprehensively
for classifying phenotype;
pattern recognition;

high throughput
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WY, T 25 S AN X AP S
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Investigates the utilization of
outside based on comprehen—
sive analyzing the characteri—
zation of cell metabolites in
the medium; sample prepara—
tion is simple

SE BT SRS R AR AE DG Y
—EBJLMUY; S
R

Quantitatively analyzes certain
or several metabolites associ—
ated with metabolic pathways;
high throughput; sensitivity
O — 4 35 S i o 1 AR
EUSESERETE (/N T
Detects some pre —determined
metabolites or certain specific

small molecule substances

A BB RER S AR SRS

It can establish the complete
metabolic library associated with the
physiology and pathology of the indi—
vidual through comparing the differ—
ent individuals and identifying the
mass spectra of different metabolites.
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It can monitor the whole process from
the medium of consuming nutrients

and secreting metabolites.

ARSI S A el
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It can identify the quantitative
changes associated with a number of
metabolites in relation to physiologi—

cal or pathological conditions.
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It can specifically analyze the

presumed metabolic pathway.
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Table 2 The common detection technology of metabolomics
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WG s 1) M, Ar AT PR, B Large investment, large sample capacity, and low sensitivity;
HER R o, AT EAT AL, AT T not suitable for analysing high —throughput and low —abun—
TERHST dance metabolites
Simple pre —processing of the sam—
ple; non—destructive, non-biased and
rapid analysis, with high resolution
and accuracy; no derivatization need—
ed; in vivo study
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MS Gas g, AETERE TR, A bR AP B I 2 T A AR AL B, 7T R BOL L) B

chromatography—mass

Q2 =3

spectrometry Small sample demand, high sensi—

(GC-MS) tivity and resolution, strong qualita—
tive analysis; the standard library
can be referred to

AR s B FEAT KA/, SRR 2R 43 AR

Liquid PEFIPERE M BT ROR, AL B

chromatography—mass
spectrometry

(LC-MS)

B, TR R AG I
Small sample demand, no derivati—
zation needed, simple pre —process—

ing, fast and efficient detection

EFAUS
Only detects ionized metabolites, requires derivatization for
volatile and large molecular weight of the metabolites, leads

to the loss of some material signals
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PR T v P 4 P 2 ek

Only detects ionized metabolites, requires good pre—process—
ing, analyses different physical and chemical properties of
metabolites, needs to develop different sample pretreatment
methods; a slight contamination of the sample will result in
greater error in data analysis; the library capacity of the stan—

dard library limits metabolite identification
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Table 3 Studies of diagnosis by stable isotope—based metabolomics

Tracer isotope atoms Marker Analysis technology Clinical significance Reference
BC BC—sodium acetate GC-MS To diagnose urea cycle defect and the severity [27]
BCy—pyruvate MS To distinct the invasiveness of head and neck cancer [29]
BC4~malic acid according to the metabolic phenotypes
BC,~fumaric acid
°H, “C *H-a~hydroxybutyrate LC-MS To identify biomarkers of insulin resistance and glucose [30]
BCg—oleic acid intolerance, perhaps a—hydroxybutyrate(a—HB) and
linoleoylglycerophosphocholine(L-GPC)
0 H,®0 GC-MS To predict atrial fibrillation and prevent stroke and my-— [26]
LC-MS ocardial infarction
‘P NMR
BC, "N BCs, "Ny—glutamine GC-MS To identify biomarkers of breast cancer, perhaps arginine [31]
LC-MS
BCe—glucose LC-MS To explore biomarkers of hepato cellular carcinoma, [32]
BCs, "Ny—glutamine perhaps aspartic acid
BC, "N-amino acids LC-MS To explore biomarkers of non—small cell lung cancer, [28]
perhaps haptoglobin subunit
“Cu “Copper chelating agent MS To diagnose breast and colorectal cancer [33]
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