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Abstract. Obesity refers to abnormal biological status characterized by overweight or having excess
adipose tissue, defined as BMI (body mass index) over 30 (or 28 for Chinese). With increasing
population of overweight and obesity, it has been a great threat to human health, in that it contributed
to illnesses such as endocrine diseases, metabolic diseases and so on. Researches on obesity mainly
focus on lifestyle and diet changes, blaming obesity mainly on sedentary lifestyle and high calorie
uptake, which could not lead to infants and domestic animals getting fat completely and actions to
prevent obesity based merely on such theory have not made great progress. Considering specific
chemicals have negative effect on differentiation, proliferation and metabolism, recent researches pay
more attention to obesogenic environments and obesogens and their mechanism of action. Such
researches provide new targets for preventing global obesity, making it closer to eliminating such
threat.

Introduction

With the population of overweight and obesity around the world increasing from 857,000,000 in 1980
to 2,100,000,000 in 2013, obesity has been a worldwide public health concern, in that it poses a great
threat to human health, especially facilitating cardiovascular, endocrine and metabolic diseases.
Sedentary lifestyle and high calorie uptake resulting in an increase in overweight and obesity rates do
not contribute to the obesity of infants, children and animals in close contact with humans. Actions to
prevent obesity based on blaming it on sedentary lifestyle and high calorie uptake have not made it
completely so far. Against such background, it is urgent to figure out more potential factors for obesity.
Considering that obesity is characterized by the ascent of weight and body fat, researchers have taken
into account whether some environmental factors may affect the energy and material metabolism in the
body (lipid metabolism, glycometabolism, and protein metabolism), which could lead to this
phenomenon.

Obesogens and Obesogenic Environment

Obesogens. Obesogens refers to all chemicals that disrupt normal development and balance of adipose
tissue metabolism, including diethylstilbestrol (DES), bisphenol A (BPA), organotin (e.g:tributyltin
(TBT)), nonylphenol (NP), phthalates (PAEs), chlorpromazine (Cp), persistent organic pollutants
(POPs), Cd2+, ceramide and tolylfluanid (TF) and so on, which in some cases, may lead to obesity.
These chemicals could affect weight and forming of adipose tissue. According to the mechanism,
obesogens could be divided into two kinds: direct obesogens and indirect obesogens. Direct obesogens
could disrupt signal pathways and then lead to follow-up effects, like disrupting differentiation of
adipocyte, affecting glycometabolism, enhancing the lipid accumulation, disrupting other hormones or
increasing appetite, etc. Indirect obesogens could contribute to obesity via some intermediary agent.
The possibility that obesity may result in part due to chemicals was proposed in 2002, when
Baillie-Hamilton found that specific chemicals play a great role in the obesity forming process. Over
the last 40 years, consumption of industrial chemicals and the rate of obesity have risen at a similar
speed. In 2006, Bruce Blumberg suggested that these chemicals be collectively named obesogen based
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on the similar effects of these chemicals [1]. The introduction of this technical term comprehensively
summarizes all environmental chemicals that adversely affect the function of adipose tissue. From the
perspective of lipometabolism, obesogen alters fat reserves, and lipid homeostasis, thereby interfering
with energy balance and the regulation of appetite and satiety, and thus increasing the accumulation of
fat and eventually causing obesity. Scholars who support the concept of obesogen point out some
chemicals, such as pesticides, food additives and plasticizer, that can cause a living organism to store
more fat inside than usual, in other words, cause overweight or obesity. Domestic scholars suggested
the word obesogen as environmental fattening agent in Chinese[2-12].

Table 1: Obesogens and their mechanisms

Obesogens Chemicals Mechanism
DES Disrupting differentiation of fibroblasts into adipocytes.
Enhancing glucose uptake.
BPA Releasing less glucagon.
Affecting adipocyte proliferation and differentiation.
Altering DNA methylation.
TBT 4 : .
Promoting adipogenesis
NP Disrupting differentiation of fibroblasts into adipocytes.
PAEs Affecting glycometabolism.
Cp Increasing appetite.
OCPs Antiandeogenic.
Direct Disrupting differentiation of fibroblasts into adipocytes.
PCB ;
obesogens Increase mRNA expression.
POPs PBDEs Disrupting differentiation of fibroblasts into adipocytes.
Disrupting glucose and lipid metabolism.
PFCs .
Change expression of genes.
PAH Decreasing methylation of PPAYy, and increase its expression
cd Accelerating glycometabolism.
Ceramide Resulting in insulin resistance.
TF Resulting in  insulin resistance.
Co2 Increasing mass of WAT(white adipose tissue)
Reducing sunlight reaching creatures on earth would contribute
PM10/PM2.5 to vitamin D deficiency, which would inhibit the differentiation of
Indirect pre-adipocytes.
obesogens Disrupting gut microbial ecology, which would alter microbially
Cd,Ca mediated effects on ADME (absorption, distribution,metabolism

and excretion).

Direct obesogens could disrupt signal pathways, mimicking hormones,activating or inhibiting some
special receptors, which would alter biological processes and cause obesity. Mediation is need when
indirect obesogens contribute to obesity. Most obesogens are basic or common raw material in

industry.
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Figure 1. Typical direct obesogens disrupted obesity relating signal pathways

Obesogenic environment. Except obesogens, there are some other obesogenic environments, for
example, prolonged light use and air pollution.

Prolonged light use is another reason for obesity, which is easy to neglect. Humans sense change of
light and keep circadian rhythm by the 5-HT and melatonin from the pineal body, which lies between
the diencephalon and the thalamus. Artificial lighting increases by 6 percent annual worldwide, and this
disrupts normal circadian rhythm, causing adverse events such as insomnia, anxiety and physiological
changes [13]. Increasing exposure to artificial light increases body adiposity via impaired activity of
brown adipose tissue (BAT). Compared with regular 12 hours light, 16 and 24-hours of artificial light
exposure increased adipose tissue, at the same level of locomotor activity and food uptake [14].
Researchers from Leiden University Medical Center proposed that BAT activity plays an important
role in the association between adiposity and disturbed circadian rhythm, and activation of BAT is
likely to overcome the adverse metabolic consequences of altered circadian rhythmicity.

Air pollution could decrease vitamin D in the body and cause obesity indirectly. WHO announced
that nearly 80% of the population worldwide are faced with air pollution exceeding the limit . Air
pollution would absorb UVB radiation, hence reducing sunlight reaching creatures on earth.
Considering that humans need UVB to synthesize vitamin D, air pollution would contribute to vitamin
D deficiency. Adipose tissue express vitamin D receptors widely, through which vitamin D would
inhibit the differentiation of pre-adipocytes [15].

Viral infections could contribute to obesity.In various experimental models, several pathogenes
could contribute to obesity --called infectobesity. These agents alter metabolic function in cells and are
associated with human obesity [16].

Preventions

No longer can we blame obesity on personal choices or lifestyle changes only, but we have to consider
that environmental chemicals are also contributing to this mounting human health problem. Against
similar genetic backgrounds, same energy uptake and lifestyle, it would be useful to reduce or delay the
process of overweight or obesity to a large extent by taking some action to avoid these hazards.

Firstly, government and policy should reduce obesogens use in food and output from chemical
products from the source.

Secondly, individuals need to reduce exposure to obesogens and other obesogenic
environments.Products labeled as ‘x-free’(x could refer to any obesogens) should be your first choice.
Using less personal care products would be of benefit to adolescent girl. Eating fresh food instead of
processed food would decrease exposure to obesogens and then reduce risks of being obese. Balance
the types and proportions of intestinal flora. Taking prebiotics: ‘The selective stimulation of growth
and / or activity(ies) of one or a limited number of microbial genus(era) / species in the gut microbiota
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that confer(s) health benefits to the host > may also limit ~ the form of obesity. There has been
significant research oninulin-type fructans (ITF). ITFs improve hepatic insulin sensitivity and increase
plasma insulin in diet-induced diabetes and obesity [17]. In order to keep from these detrimental
environment factors, one should also reduce light use.

Thirdly, it is urgent to carry out mass education. All actions would not make any process unless the
public have a basic knowledge about obesogens and obesogenic environment and their negative
influence.

Summary

Knowledge about obesogen is still in its infancy since it was raised no more than two decades years ago.
Because the available evidence is based on cell-based experiments and animal experiments, the exact
mechanisms in obesogen-induced changes in humans are yet to be further experimentally
demonstrated. It may be possible to identify more obesogens by high-throughput screening
approaches, and carry out human epidemiology studies to deepen the understanding of these chemicals
called obesogens.
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