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Advances in the applications of exposomics in the identification
of environmental pollutants and their health hazards
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Abstract: Environmental pollution has become a prominent global problem, and the potential
health hazards of pollutants have caused widespread concern. However, revealing the relation-
ship between complex-pollutant exposure and disease development remains an immense chal-
lenge. The core of environmental-health research and risk assessment is the identification of
contaminants and their effects. Exposomics provides a new approach in the study of the rela-
tionship between environmental factors and human health. Both “top-down” and “bottom-up”
strategies are employed in exposomics research. The development of new technologies for
chemical detection and “multi-omics” has greatly facilitated the implementation of these strate-
gies. Exposomics focuses on the measurement of an individual’ s lifelong exposure and aims to
identify the health effects of such exposure. It involves the dynamic monitoring of external and
internal exposure levels at different stages of life through traditional biomonitoring and expo-
somic methods. It also includes the identification of biomarkers, which indicate specific envi-
ronmental exposures and the adverse effects of these exposures on health. Compared with tra-

ditional environmental-health studies, exposomics can more accurately reflect the diversity of
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exposure factors such as pollutants, natural factors, and lifestyles in the real environment, as

well as the complexity of their in vivo processes and the responses they trigger in an organism.

Powerful chemical analytical tools such as high-resolution mass spectrometry ( HRMS) are

widely used in studies related to the field of exposomics. Liquid chromatography-mass spec-

trometry (LC-MS) has been applied in the detection and analysis of environmental pollutants.

Proteomics and metabolomics, as two important tools for biomarker identification and effects

analysis, are widely used to explore the relationship between environmental factors and disea-

ses. Pollutants can lead to pathological changes and even toxic effects by interacting with pro-

teins. In the case of mixed exposure, some contaminants may present joint toxicity. The inter-

action between contaminants may change their environmental behavior or the amount of each

contaminant that enters the human body, which, in turn, affects their health effects.

Key words: exposomics; pollutants; biomarker; health; review

it B B0 A P BRI PR 3R R A% PR S [m] AE H
MEE SR, BEE NI DA TR i 58 BRI 5 550
I R~ WIS 1 TR A IR, 82 5 e B3 A% TR 3R A
PR ALY 10% Zc A, R 20 B o th AR s A% P 3R
SR PR R TE AR 5 B v R B Y
TERM . 2016 45 th TLH SRS R, 23R 1260 J7
I ASCINEISES 78 W sE 1A SN §:1 I (1B
W FETFGRGEER T 5 AE P, PR 3 180 952 9 B 40 o
SERPR Y 229% 0 BRI, BT AR R A
JE PRI R AT e, T AR R, 455
4 B H 4 56 BR i 5 ( genome-wide association
studies, GWAS) 54 2 5% (5 Y 2358 ) 41 SC R
7% (exposome/ environment-wide association stud-
ies, EWAS) , 4k 5 5 15t 15  PRRAO I 3R | a1
Wi/ 3k e PR RG22 T A & s IKUR: g BB A

1 REHAZHR ARKBETE

1.1 FFAFHA

SRRV L 5Kk ok T 58 m] KA
B A ERAR R FUK IR fE ML — R0 SRR ]
AL, IS [ USRI T FRAT T AR 3 i, 3 T R
M 1 N R At g DR AR 2295805 th 30
R 2 0 e, 38 R E 1T W %< 4 Christopher
Wild T 2005 45 4 B ER 41 iR &, Ao 2
5 2H A SC R DN AZ A B Uy T i R A i J A B T A
WBE AR E  AEATE aR  — A ok R f

FRFGR IR BT IR S I 2 IR E Ik sh I &,
Ja, “BER T W SCHE— 20 Ak R X A A i S 4
RIS R RAH 56 A 4 I B g SRR ) e g
WSO A 3 e A A P S B A3 | A R A B
A A 1Y, i LA 8 AR T A2 <0 Kk
T AR A=Y R (R RBEY R , B R
it AR B T A A R TR A At
= e i, IRk, Wild T 2012 4F4 « 2
#2703 28 N R R — RO R R B A SE AP
TR . NP FRERE SO AT PRSI Y B 5
Y F AR NP TR B A BRI AR ) N, A4S AE AR
AN EORAR AT, 22 L2 TH (/) Z2 82, a0y I 4 P ok
IR ER (N2 AADK RIS AR L
FIMEFE ) 4 B — PR ST 2 B, 11T A2 T A 2 % (A
TR/ Al it i IR AR O X R I B R
M) AR AR Y, B2 BT SRR A
(AR« F 90 0 8 4 LA B % 8 21 6F N 2y g 1od A
A O 31 RN 7 212 (<50 0 S N ol e P e 4
NKE P AT P AR 2
1.2 BEAFMMAFRKREEMTE

RATE 5 PR X 95 s g B A9 5 0, X 2 4% Y
WS R 22 N A0 g, 32 T A
B S SR = I T N2 S 1 S € I 1 1
() BIFFE SR M 3l 1k W 25 < K A B ) A5 i P i Ak
BTN E , 43 b At AT 5 95 s gt B 45 SR 19 A OC
Pk, SR E R R ANEME R RN T, B L

SI AR BT ERB. SRR AR IR TS ey S R R f 3 b i R R SR (5315 ,2024,42(2) 1 142-149.
ZHI Mengxue, WANG Jianshe. Advances in the applications of exposomics in the identification of environmental pollutants and
their health hazards. Chinese Journal of Chromatography,2024,42(2) :142-149.



- 144 - @

i FH2E

T B SRS k70 A 00 8 2 R B AR I Y
B IRWAF LE WIS T B SRR AL & W B R AIK
-, IO P e 3 e ) 2 5 R AR N AR S W AT
ST, U A AT RE A BR8N 3R, 20 H S B Y 5%
B, i SEUR M ERAFHN (WK 1), “AF
1L 5 E R PR A HAL S A 2 AT
HREAEARZ A T R P 0 A LR B T R R U
AT LA T KA A N FEBIETE , (E A L2 A i A A
WA FEY B ARER HH S PR IR R 5
F T R A 2 AP PN B 3 TR i e O Y
PRAEY), o E SO R R R AR T A Tk HR
HT T AP R R B R0 A 1) R af LA R AL
B N RERT 5T, OF H At JC ¥ o 5 A1 3 R 1ok
P PR ARG T A B R R 2 T TR Y
PANITE3i R A

i Biological samples

Environment

Bottom-up

l Top-down

1 REAFWRNOERKRE

Fig. 1 Basic strategies for exposomics research
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Table 1 Application of exposomics in the identification of environmental pollutants

Sample matrices Detection methods Analytes Ref.
Dianshan lake water UPLC-HRMS pesticides, drugs, plastic additives, surfactants [32]
Complex feed UHPLC-MS/MS >1200 biotoxins, pesticides, veterinary drugs [33]
Cereals UHPLC-MS/MS, GC-MS/MS, AAS mycotoxins, pesticide residues, heavy metals [34]
Drinking water UPLC-MS/MS, LC-QTOF-MS PFASs [25]
Fruits and vegetables GC-ECD pesticides [35]
Particulate matter ( PM) APPI FT-ICR MS, GCxGC-TOF MS PACs [28]

AAS: atomic absorption spectrometer; GC-ECD: gas chromatography with electron capture detection; APPI FT-ICR MS: atmos-
pheric pressure photo-ionization Fourier transform ion cyclotron resonance mass spectrometry. PFASs: per- and polyfluoroalkyl sub-

stances; PACs: polycyclic aromatic compounds.
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