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Phthalates are ubiquitous chemical environmental pollutants classified as

endocrine disruptors, they are used as plasticizers in different industry

applications. In the last decades, some restrictive policies have reduced their

use in the industry, but it remains high. They have been associated with

obesity, oxidative stress, diabetes or cancer. Adipose tissue dysfunction plays

a relevant role in metabolic disorders, however few studies have applied

lipidomic analysis to explore the potential associations between

environmental chemicals and dysfunctional phenotypes. Neither have these

changes been related to different diseases in the long term.

The objective of this study was to develop and apply a lipidomic workflow

to explore the associations between exposure to phthalates and altered lipid

profiles in adipose tissue of general population.
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GraMo sub-cohort (Spain) Table 1. Description of the study population divided by the hospital of recruitment.

Granada No. 22 Motril No. 59 P-value

Age [Median (IQR)] 49.00 (41.00 - 57.00) 49.00 (37.00 - 59.50) 0.94

BMI [Median (IQR)] 27.80 (25.30 - 31.96) 27.80 (24.33 - 30.26) 0.81

Sex [n (%)] 0.81

Women 11 (50.0) 32 (54.2)

Men 11 (50.0) 27  (45.8)

Residence area [n (%)] < 0.0001

Urban 5 (22.7) 3 (5.1)

Semi-rural 1 (4.5) 45 (76.3)

Rural 16 (72.7) 11 (18.6)      
20 years Clinical follow-up 

216 signals were selected based on PLSDA-

VIP and a total of 119 were statistically

associated with ∑MxBP, 17 of them were

annotated as fatty acids.

Low molecular weight phthalates MnBP and MiBP (∑MxBP)

were associated with a specific lipidomic profil

Non-targeted metabolomics:

15 metabolites were selected based on

PLSDA-VIP and all of them were

statistically associated with ∑MxBP in

adjusted regression models.

Targeted metabolomics:

Reduced HDL levels:Elevated LDL levels:

In the non-targeted multivariable logistic analysis, different associations were found

between signals and plasma lipid alterations at 20 years of follow-up. Seven of the

positive associations found between the signals and the high levels of LDL were also

found for the signals and the phthalates.

No previous studies have examined the relationship of phthalates to levels of adipose

tissue metabolites and whether these are related to any long-term disease. Therefore,

this study is pioneering and its results open the door to further study in this regard.

In conclusion, our study showed associations between the serum levels of low

molecular weight phthalate metabolites (MnBP and MiBP) with a distinctive

lipid signature in adipose tissue measured by targeted and non-targeted

analysis.

Likewise, some lipids associated with elevated LDL levels and reduced HDL

levels at 20 years follow-up. Some lipids were simultaneously associated to

phthalate metabolites and prospective hypercholesterolemia at 20 years

follow-up, suggesting a potential mediating role. The results of this preliminary

study should be considered with caution due to the modest sample size and

further confirmatory studies will be required on gain insight on the relationship

between phthalates and adipose tissue-related metabolic diseases.
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