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4 Abstract: )

Obesity is a global health problem in recent years. Adipose tissue was known as a storage tissue increasing with rise of the
body mass index the indicator of obesity. The endocrine functions of adipose tissue might contribute to obesity, diabetes
mellitus, cancer and infertility. Many environmental chemicals affect actions of hormones so these chemicals have been
defined as endocrine-disrupting chemicals(EDCs) or endocrine disruptors. With the increase in production of EDCs in the
world parallels the global obesity prevalence increases. The reported rise in obesity of children under 2 years of age is also
suggestive of alterations during development. In early life EDCs exposure can influence epigenetic programming of obesity.
These pollutants can pass from mother to fetus via placenta and breast feeding. Some obesogens are found in nature such as
phytoestrogens and the others are mostly synthetic chemicals. These chemicals commonly found in pesticides /herbicides,
industrial and household products, plastics detergents and personal care products. These substances are defined persistant
organic pollutant (POPs) and they accumulate in adipose tissue. Common EDSs are Tributyltin (TBT), 4-Nonylphenol used
in industry, persistent organochlorines (POPs) used in agriculture industry, diethylstilboestrol (DES) as a pharmaceutical,
bisphenol A (BPA) and phthalates used in plastics, parabens as preservatives, phytoestrogens in edible plants, polybrominated
diphenylethers (PBDEs) as flame retardants. We searched current literature with the key words: obesogens, POPs, endocrine
disruptors in pubmed and filtered the results with articles in recent 5 years. This mini reviewprovides current experience about
association between obesity and endocrine disrupting chemicals.
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Introduction products!7. These synthetic chemicals are enduring so they do

not degrate in the nature. For this reason these substances are

Obesity is a global health problem in recent years!?. Adipose
tissue was known as a fat storage tissue increasing with the rise
of the body mass index the indicator of obesity. Recently it is
well known that adipose tissue is not only a storage tissue but
also has endocrine and metabolic functions?l. The major body
weight regulators and inflammatory agents such as leptin, per-
oxisome proliferator-activated receptors (PPARs) is controlled
by adiposetissue.These regulators stimulate food intake, meta-
bolic efficiency, and energy storage!**. The endocrine functions
of adipose tissue might contribute to obesity, diabetes mellitus,
cancer and infertility!!.

Many environmental chemicals affect actions of hor-
mones so these chemicals have been defined as endocrine-dis-
rupting chemicals(EDCs) or endocrine disruptors!!7. With the
increase in production of EDCs in the world parallels the global
obesity prevalence increases!®. Obesogens as xenobiotic chem-
icals which bring about decreasing detoxification mechanism of
body can alter the normal progress of adipogenesis or energy
balancel®>*!%!1, Some obesogens are found in nature such as phy-
toestrogens and the others are mostly synthetic chemicals. These
chemicals commonly found in pesticides /herbicides, industrial
and household products, plastics detergents and personal care

defined persistant organic pollutant (POPs) and they accumulate
in adipose tissue!'*'¥l, They are lipophilic and bioaccumulate in
the food chain and human body. As they are lipophilic they ac-
cumalte in fat tissue. More obese the individual is more chemi-
cals are accumulated and more accumulated chemicals induces
more fat deposit as they are endocrine disruptors and damages the
endocrine control of body weight!l. Common EDSs are Tribut-
yltin (TBT), 4-Nonylphenol used in industry, persistent organo-
chlorines (POPs) used in agriculture industry, diethylstilboestrol
(DES) as a pharmaceutical, bisphenol A (BPA) and phthalates
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used in plastics, parabens as preservatives, phytoestrogens in
edible plants, polybrominated diphenylethers (PBDEs) as flame
retardantst'). Tributyltin (TBT) used as a biocide in antifouling
paints applied to the hulls of ships and cause imposex in mol-
luscs and to masculines female fish!-'*.. TBT may inhibit aro-
matase which is responsible for the conversion of testosteron
into estrogenst"'%!"l. 4-Nonylphenol is has eustrogenic effets and
used as asurfactan in industry and domestic applicariont!'s-%),
POPs are used mostly as insecticides (DDT, DDE), Diethyl-
stilbestrol (DES) is a non steroidal estrogen.The DES toxicity
includes its interference with reproductive system and associ-
ation with female reproductive tract cancers!'2%. Bisphenol A a
componenet of polycarbonat plastics and resins. It is ubiquitous
in food and beverage containers, baby bottles,toys,dental seal-
ants.Foods and beverage can be contaminated by BPA as a result
of heating or acidic/basic condition during storage!'*.. Phythal-
ates are diester of phthalic acid .They are used in commonly
plastic scuh as polyvinyl chloride and some products such as
food and beverage packaging, soaps, shampoos,cosmetics and
hair sprayst®. Parabens are mostly found in personal care prod-
ucts, foods, pharmaceutical products and paper products!'?!J.
Phytoestrogens are found naturally in plant such as soy and soy
products.They are defined dietary estrogens. Increased con-
sumption of soy products and soy supplements cause exposure
to phytoestrogens.Genstein which is predominant isoflavon in
soybean is responsible of changes in the metabolic and adipo-
genic regulators such as PPAR gamal®?'»1, Recent experimental
data supported that genistein dysregulates the body composition,
in a dose-dependent and gender-specific manner, disrupting and
reprogramming the signals dictating adipose tissue expansion,
likely throughout the early-life epigenetic regulation of Wnt10b,
a further key adipogenic gene in adipose tissuet®?4. Polychlori-
nated Bisphenols are organic chemicals and found in electricam
equipment.Some PBCs are identified as EDCs because of their
estrogenic and antiandrogenic effects®). Although PCBs were
banned at the end of the 1970s in many countries because of
environmental toxicity, these compounds still remain present in
the environment due to their high stability and represent one of
the key constituents of POPs all over the world®?%., Perfluoroal-
kyl substances are non organochlorine POPs used in industrial
applications.PFASs are detectable in human blood™.

Pesticides consumption is the most important source of
EDCs exposure!?”), Two main types of pesticided are organo-
chlorine and organophosphate pesticides. Although Organochlo-
rine pesticides was banned, they are still detected in tap water.
Organophosphate pesticides have replaced organochlorine!'-*".
These pesticides enter into food chain and tends to persist en-
vironment and accumulate human body®™?*1. Human body might
exposure to these chemicals with oral intake by contaminated wa-
ter and food consumption, respiration, or dermal absorption!"”.
EDC:s related obesitymay involve in several mechanisms. EDCs
distrupt lipid and glucose metabolism(endocrine regulated met-
abolic process) and also neuroendocrine control of appetite
and satiety!"!¢2%3%  MoreoverEDCs affect pro inflammatory
mechanisms by activating oxidative stress- sensitive transcrip-
tion factors such as nuclear factor kappa B (NFKB) stimulating
cytokines, chemokines and adhesion molecules in the vascular
endothelium. Along the pro-inflamatory mechanisms, EDCs
are associated with an increased risk of non communicable or
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chronic diseases such as cardivascular diseases or diabetes and
insulin resistance!'6*!32, As EDCs are accumulated in fat tissue
several studies shown an increasing in blood POPs following fat
loss when obese individuals lose weight with diet or bariatric
surgery, with approximately 30 kg decrease in fat mass®-**34,

Gender, dose, life stage and duration of EDCs expo-
sure is important". In obesogen hypothesis, EDCs effect obe-
sity related epigenetic variations and microbiata profile. EDCs
stimulate expression of noncoding RNAs, changes in chromatin
structure and DNA and histone methylation. Low levels of DNA
methylation can produce active adipogenic genes so adipo-
cyte number increases.Increasing active adipogenic genes may
change metabolic set point®*3l. According to set point theory,
body weight sustains stable from internal regulatory mecha-
nisms that are genetically determined?®®. Change in metabolic
set point causes weight regain after weight loss(®**!,

In 14th week of gestation, adipogenesis begins®*”! and
goes on during postnatal period(®*], The reported rise in obesity
of children under 2 years of age is also suggestive of alterations
during development!'*4%. Studies shown that babies born to
mother who smoked tobacco during pregnancy have been found
to have a low birth weight but later this babies are at increased
risk of obesityl"#!l. Other study of children in the Faroe Island
shown that prenatal exposure to polychlorinated bisphenols and
dikloro difenil dikloroetilencontained in seafood is related with
increased body weight!"*?1. In early life EDCs exposure can influ-
ence epigenetic programming of obesity!'l. These pollutants can
pass from mother to fetus via placenta and breast feeding!**4..

In a cohort conducted in 189 adult obese individuals
aimed evaluation of POPs level in visceral and subcutaneous
adipose tissue has found that both were affected with POPs but
visceral adipose tissue was more sensitive to accumulation. Ad-
ditionally they found a relationship between increased POPs
accumulation and increased metabolic risk as dysglycemia and
high blood pressure had positive relationhip with elevated POPs
level™,

A rodent model experiment female mice were fed with
high fat and high sucrose diet with or without pollutants. The
pollutants were prepared as a mixture of low doses. It contained
‘Tolerable Daily Intake (TDI)’ doses of tetrachlorodibenzo-p-di-
oxin, PCB, bisphenol A and phthalate. Each pollutant was used
at a dose grossly corresponding to the TDI reference dose. They
found that mice fed with pollutants even at TDI doses had in-
creased body weight, plasma fasting glycose and plasma insulin
levels. Additionally found out that metabolic aoutcomes were
sex and age depended that female were more sensitive to expo-
sure in diffrerent stages of life span!*?l.

One of the main issues of the world is obesity which
is related to genetic and environmental factors. Although obe-
sity is related with excessive food consumption or lack of ex-
ercise with the increasing industrialization it is also associated
with strongly environmental factors such as synthetic chemicals
and pollutants. These substances accumulate adipose tissue and
mimic endocrine hormones.The early exposure to EDCs in pre-
natal and postnatal period which is especially before 2 years of
life increases risk for adulthood obesity. When considering the
relationship between obesity and EDCs, production of EDCs
must be controlled by policies and exposure to these substances
especialy early life stages should be reduced.
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Abbreviations:

PPARS: Peroxisome Proliferator Activated

Receptors; EDCs: Endocrine Disrupting Chemicals; POPs:
Persistant Organic Pollutant; TBT:Tributytin; DES: Diethylstil-
bestrol; BPA: Bisphenol A; PBDEs: Polybrominated Diphenyl-
ethers; DDT: Dikloro Difenil Trikloroethan; DDE: Dikloro Dif-
enil Dikloroetilen
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