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Introduction 1,2
The endocrine system is a complex network of glands and hormones that regulate man of the body’s functions. Endocrine glands secrete hormones, acting as natural chemical messengers within body. They trigger very specific responses in those cells, and thus control development by binding to receptors in cells through the body growth, reproduction, and other functions. 

Recently, endocrine disruptors from our contaminated environment, occurring problems by acting as hormone and blocking natural hormone function, appear and threaten the organism. Endocrine disruptors are the member of class of chemicals that share the characteristic ability to alter, or disrupt the body’s hormone or endocrine system. Since listing began in the 1960, more than 40 chemicals have been identified as endocrine disruptors. These endocrine disruptors include industrial chemicals like dioxin and PCB, a number of pesticides such as DDT and chlordane, and other synthetic chemicals.10
The animals have higher rates of reproductive failure and their numbers are decreasing seriously among many of the affected populations. And any of these developments have implications for the human population. Scientists have also pointed that the number of human damaged by endocrine disruptors is increasing and more than other organisms since endocrine disruptors are observed.

In this research, I focus on the risk of reproductive problems, related to endocrine disruptors and I point to the mechanisms of endocrine disruptors and adverse effects and evidence of endocrine disruptors on reproductive and endocrine development. Furthermore, I include how to approach endocrine disruptors.

Mechanisms of Action 3,5, 6,7 
There are many different ways that these chemicals (endocrine disruptors) interfere with normal hormone activity. Among them, these three types of action of disruptors have been well-known : mimics, blockers, and triggers.

Some chemicals mimic like normal hormones in the body. A good example of a mimic is DES (diethylstilbestrol). This synthetic estrogen was given to women during the 1950s and 60s to prevent miscarriages, Daughters of mothers given DES have an increased risk of a rare cancer and endometriosis. Sons born to mothers given DES have an increase frequency of testicular cancer, congenital birth defect, and decreasing adult sperm count.5,6,7
The second way endocrine disruptors interfere with the natural hormone is blocking. Blockers bind to the same protein receptors as the real hormone, but do not stimulate any action. They produce no response but prevent natural hormone from sending its message. An example of a blocker is how DDE (a metabolic breakdown product of DDT) blocked action of testosterone, in male alligators in Lake Apopka, Florida, which led to undersized penises. Testosterone, a male hormone is needed for proper reproductive development in males.1,2
Others are triggers including chemicals that interfere by attaching to protein receptors, but trigger an abnormal response in the cell. These triggers cause growth at the wrong time, an alteration of metabolism or synthesis of a different product. The well-known triggers are dioxin and dioxin-like chemicals. Dioxin acts through a hormone-like process to initiate entirely new responses.

Sources of Endocrine Disruptors

We can find endocrine disruptors everywhere, as well as in commonly used household and industrial products. The use of pesticides and other synthetic chemicals has resulted in the widespread contamination of our air, water, and soils. Researchers have identified several products found in plastics as estrogenic and at least some of these can leach out of the plastics into liquids. There is a potentially large exposure pathway here in the form of all the plastics used in food preparation, storage and cooking. In addition, we have to know that the atmospheric emissions from incinerators and other combustion processes are the major sources of exposure to dioxins and PCB's.1,2 

Many endocrine disruptors are highly persistent, remaining in the environment for many years without biodegrading. Many endocrine disruptors also accumulate in food chains, ending up concentrated in foods like meat, fish, and dairy products. Today, most people and animals on earth have some level of endocrine disrupting chemicals like dioxin, PCBs, and pesticides stored in fatty tissues of their bodies.10
Human Health Concerns 1,9
All vertebrates (fish, amphibians, reptiles, birds, and mammals, including human) are fundamentally similar during early embryonic development. Therefore, scientists can use the evidence acquired on other species to make predictions about endocrine disrupting effects on human. Laboratory findings in animals indicate that while high doses of PCBs can be toxic, lower doses can cause hyper activity, impaired performance on tests of learning, balance, reaction time, and impaired hearing. The doses of exposure `that result in behavioral abnormalities, sex hormone abnormalities, and enzyme abnormalities are close to the current exposure levels in humans. We are concerned about endocrine disruption because this is a means by which subtle effects from human actions can have species and population extinction outcomes. Small, but critical, changes in the chemical makeup of an environment are enough to trigger outcomes that could lead to population decline and loss of biodiversity.2
Evidence of Effects 6,7,11
Many plants and animals species are showing evidence of health problem due to exposure to endocrine disruptors, and then there is an amount of evidence of endocrine disruption in wildlife on reproductive problems. There is evidence in human as well. Human populations severely exposed to endocrine disrupting chemicals show increasing incidence rates of some cancer particularly reproductive cancers such as breast and testicular cancer. In addition, an apparent decline in sperm counts is also noticed. I demonstrate evidence of effects in two sources : evidence in wildlife and human health problem.   

Evidence in Wildlife 1,2,3,5,7,8
Recently, Norwegian scientists announced the appearance of seven pseudoher- maphroditic genetically female Polar bears with small penises and vaginas in the Norwegian Arctic. The researchers suspect that such anomalies may be linked to exposure to PCBs in utero. This report has implications for humans since it represents the first documented effects in a mammalian species exposed in the wild and in a species that is at the same trophic level of the food chain as humans.3
  
In 1992, researchers at Lake Apopka in Florida connected a declining alligator population with a depressed reproduction rate. Many of the male alligators had tiny penises that prevented successful reproduction. These developmental problems were connected to a large organochlorine pesticide spill several years earlier; although the water tested clean, the alligators and their eggs had detectable levels of endocrine disrupting pesticides.1,2

Fish in the Great Lakes, which are heavily contaminated with polychlorinated biphenyls (PCBs) and other organochlorines, have been exhibiting numerous reproductive function problems and swelling of the thyroid gland. Fish-eating birds, such as eagles, terns, and gulls are also showing similar health effects, as are mink, a mammal that also eats fish from the Great Lakes. These findings are consistent with lab studies that indicate that PCBs interfere with thyroid function and with sex hormones. 1,2,8
Wolff pointed that adipose tissue levels of DDT and related metabolites (and PCBs) have been declining since 1965 and similar decreases in breast milk DDE levels have been reported in Scandinavian countries. These declines correspond to the restricted use and ultimate ban of DDT in most industrialized countries.7 

Human Reproductive Health Effects 1,2,3,4,5,6,7,8,10

One of the evidence that most clearly indicates the extent to which synthetic chemicals can harmfully affect humans is miscarriages related to the drug diethylstilbestrol (DES), a synthetic estrogen. Prenatal exposure to DES given to pregnant women in the 1940s to 1970s to prevent spontaneous abortion has been clearly linked to impaired reproductive function in offspring later in life. In 1971 physicians reported the numerous teenage girls were developing very unusual cancers of vagina. Not only did DES not prevent miscarriages, but it also had many harmful effects on the children of many of these women.  This has served as a model for potential reproductive effects from other estrogenic chemicals.3,5,7

Since 1940s, the incidence of breast cancer has been rising. Some of these risk factors include early onset of menstruation, late menopause, never having given birth and never having breastfed. Dietary and lifestyle factors also play a role in development. Nevertheless, researchers hypothesize that if an excess of natural estrogen can be harmful. Laboratory findings indicate that synthetic estrogens can cause breast tumors in animals. Results from a large study on hormones also indicate diet and cancer risk implicate DDE, the chief breakdown product of the pesticide DDT. The study involved 14,290 New York City women who attended a mammography screening clinic between 1985 and 1991, many years after DDT use was banned in United States.4,5,7

Men have also grown increasingly vulnerable to reproductive health problems. The most extensively publicized finding is the decrease in semen quality over the past 50 years. The studies, whose results were published between 1938 and 1990, included a total of 14,947 men without any problems of infertility. According to the analysts, the results show that between 1940 and 1990, the mean sperm count decreased by 42% and the mean semen volume decreases by 18%. The Danish review also brings together data from a number of countries indicating that the incidence of testicular cancer has been rising by a rate of 2-4% annually among men younger than 50, the age-group most commonly affected by this disease. Overall, the incidence has as least doubled and quadrupled over the past five decades.1,2,5,6,7,8,11
These trends coincide with and are believed to be linked to the increased presence of endocrine disruptors in the environment and as measured in human tissue samples from these populations. It has also been suggested that increases in reproductive cancers (breast cancer and testicular cancer) are caused by exposure to hormonally active agents in utero. Furthermore, development of the sex organs take place largely during fetal development, and the DES experience demonstrates that exposure to an exogenous hormone ca interfere with that process. These facts have caused some researches to question whether exposure to environmental hormones may be harmful to men’s reproductive health.9
Implication and Approach 1,2,6,8

Much attention has been focused mainly on environmental estrogens and their possible adverse effects to the well-being of humans and other animals, but it should be kept in mind that these and other environmental agents may act at several target sites promoting, directly or indirectly, endocrine disruption, disease, and adverse population effects. Furthermore, it should be kept in mind that certain pesticidal agents have been synthesized to function intentionally as hormone/growth regulators to control pest populations. Although it is clear that exogenous chemicals can interfere with hormonally mediated processes, the extent to which exposure to these environmental chemicals occurs at levels that may cause endocrine disruption is uncertain.

Scientists, government agencies have begun to work together to study endocrine disruption. Because research on endocrine disruption requires a multidisciplinary approach, industries that produce known or suspected endocrine disruptors have launched their own studies, whose results they have shared both with each other and in broader forums. They also participate in efforts to quantify and assess the effects of occupational exposure to potentially harmful chemicals. A new EPA analysis virtually finds that 43% of these high production volume chemicals have no testing data on basic toxicity and only seven percent have a full set of basic test data. This lack of test data compromises the public's right to know about the chemicals that are found in their environment, their homes, their workplace, and the products they buy. 

In 1996, Congress passed two laws (the Safe Drinking Water Act and the Food Quality Protection Act) that required the U.S. EPA to begin developing a program to identify endocrine disrupting chemicals and their effects. In response, EPA convened the Endocrine Disruptors Screening and Testing Advisory Committee (EDSTAC), made up of scientists and representative from government, universities, environmental and public health groups.1                                                                                                                                      
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