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In conclusion, the plasticizer metabolites enhanced preadipo-
cyte derentaton, at least n part through PPARγ actvaton
and, together with their parent plasticizers, impaired the func-
tionality of mature adipocytes similar to reported effects of a
high-fat diet. This mechanistic knowledge may support adverse
outcome pathway (AOP) development for the effects of xenobi-
otics on cardiovascular disease as investigated by the EU Hori-
zon 2020 research project ALTERNATIVE. Moreover, this high-
lights (A) the need to further investigate the currently used plas-
ticizer alternatives for potential associations with obesity and
cardiovascular diseases and (B) the convenience of omics for
regulatory risk assessment.
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The obesity pandemic and associated cardiovascular compli-
cations are presumed to be accelerated by endocrine disruptors
such as the phthalate plasticizer di-(2-ethylhexyl)-phthalate (DE-
HP). However, the mode of action underlying their metabolic
dsruptve eects s nsucently understood, and poorly studed
emerging plasticizer alternatives require further investigation.
Gven that adpose tssue unctonalty was reported to be m-

paired by phthalate plasticizers, we focused on the master regula-
tor of adipogenesis, the peroxisome proliferator-activated recep-
tor gamma (PPARγ) and examned 20 alternatve plastczers as
well as ther metaboltes or bndng to and actvaton o PPARγ
and lipid accumulation in human preadipocytes. Among several
compounds that showed molecular nteracton wth PPARγ, the
metabolites MINCH, MHINP, and OH-MPHP of the plasticizers
DINCH, DINP, and DPHP exerted the most potent induction of
lipid accumulation [1].
These compounds were further analyzed in human preadipo-

cytes and mature adipocytes using in vitro assays and global pro-
teomcs. In preadpocytes, the plastczer metaboltes sgncant-
ly increased lipid accumulation, induced adipogenesis, enhanced
leptin and adipsin secretion, and upregulated markers and path-
ways assocated wth PPARγ actvaton n a smlar pattern to the
PPARγ agonst rosgltazone. Proteomcs o mature adpocytes
revealed that both, the plasticizers and their metabolites, induced
a hypertrophic remodeling caused by oxidative stress and exces-
sive deposition of extracellular matrix. This cellular stress led
to impaired metabolic homeostasis, disturbed lipid storage, and
nducton o pronfammatory pathways as well as nsuln ress-
tance promoting adipokine secretion.
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