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Evaluation of the effect of chemical exposure using metabolome analysis
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In this study, we investigated the exposure effect of environmental
pollutants such as heavy metals and persistent organic pollutants (POPs) on humans by using
metabolome analysis that comprehensively analyzes low molecular compounds in serum and urine; We
tried to elucidate by analyzing the relationship between profiles of metabolome and residual
concentrations of chemical substances.

In this study, residue levels of PCBs were related to glutathione and amino acid metabolism in
maternal serum and the amino acid metabolism and ubiquinone and other terpenoid-quinone biosynthesis
(energy metabolism) in cord serum, indicating disruption of metabolic pathways by PCB exposure in

pregnant women and fetuses. Residue levels of Pb were associated with ABC transport, possibly
related to the disruption of small-molecule transport in the kidney; amino acid, porphyrin, and
chlorophyll metabolism; and possibly, the heme biosynthetic pathway.
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Figure.1 PCA plot of maternal (A) and fetal (B). (A): PC1 and PC2 account for 88.5% and 5.5%

of the total variation, respectively.
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Table [.Altered metabolic pathway in maternal and cord serum

Annotation

FDR correction

Maternal serum

Pyrimidine metabolism

FPurine metabolism

Glutathione metabolism

Cysteine and methionine metabolism

Cord serum

Phenvlalanine metabolism

Gilycine, serine and threonine metabolism
Ubigquinone and other terpenoid-quinone biosynthesis
Arginine and proline metabolism

1.B0E-02
3I2RE-02
3. 15E-02
#.53E-02

JADE-02
3 A0E-02
4.51E-02
4.51E-02
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Table 2. Altered metabolic pathways in urine.

Annotation  FDR correction

ABC transporters 1.50E-03

Histidine metabolism 1.09E-02

Arginine and Proline Metabolism 1.68E-02
Urea Cycle 1.68E-02

Histidine Metabolism 1.68E-02

Citrulline biosynthesis 1.90E-02

Porphyrin and chlorophyll metabolism 2.78E-02
Glycine and Serine Metabolism 4.80E-02
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