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Abstract

Introduction: Dioxins and dioxin-like polychlorinated biphenyls are considered to be among

the most toxic to humans due to their persistence, resistance to degradation and chemical

properties. Endometriosis is characterized by the presence of endometrial cells outside the

uterine cavity showing secretory activity. It is one of the most common causes of pelvic pain

and decreased fertility; is formed as a result of the action of hormonal and immune

mechanisms. The exact etiology is unknown and multifactorial; risk factors for endometriosis

include both family conditions and various environmental factors, including exposure to

chemicals.

The aim of the study: Evaluation of the impact of dioxins on endometriosis development.

Materials and methods: A research was performed using Pubmed, Google Scholar and

ResearchGate; we made review and meta-analysis of the most relevant studies.

Results: Dioxins can contribute to cancer development, which is well documented, as well as

several conditions, such as sexual dysfunctions, oxidative stress and inflammation. Doxins

have similar structure to steroid hormones, so their main target are male and female gonads,

thyroid gland and other organs in which steroid hormones are produced.

Conclusions: Endometriosis is a multifactorial disease, whereas dioxins are strong poisons

that have an adverse effect on live organisms. Many epidemiological studies suggest that

dioxins may significantly contribute to the development of endometriosis.

Key words: endometriosis; dioxins; dioxin-like factors; aromatic hydrocarbon receptor;

exposure
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Introduction: Dioxins are mailny considered as polychlorinated dibenzo-dioxins (PCDDs)

and polychlorinated dibenzo-furans (PCDFs). Dioxins come from incineration processes of

industrial, municipal and medical waste, pesticides production, fires or improper oil disposal

processes. People are exposed to these toxins in the environmental or occupational way or

through an accidental pollution. Studies show that main sources of exposure for people are:

inhaled air (8%), skin (2%) and consumption of contaminated water and food (which makes it

to about 90%).

Part of dioxins are metabolised and then eliminated, but the rest stays stored in adipose tissue1.

Of course, people vary in capacity to eliminate these chemicals, but the elimination rate also

depends on the dose absorbed. However, dioxins and dioxin-like polychlorinated biphenyls

are considered to be among the most toxic to humans due to their persistence, resistance to

degradation and chemical properties.

The effect of dioxins on the human body is based on the interaction through the aromatic

hydrocarbon receptor (AhR), of which they are exogenous ligands. The receptor regulates the

expression of genes associated with the metabolism of xenobiotics, determines the

proteasome-dependent degradation of steroid hormone receptors and modulates the activity of

the immune system.

Endometriosis is characterized by the presence of endometrial cells outside the uterine cavity

showing secretory activity. It is one of the most common causes of pelvic pain and decreased

fertility; about 10–15% of women at reprodictive age suffer from pelvic pain and

endometriosis2. Usually, diagnosis is delayed for many years, the incorrect diagnosis is

common, and there is no effective therapy3. Symptoms of endometriosis either include

reduced fertility, chronic pelvic pain syndrome4, dysmenorrhea, dyspareunia or the disease is

completely assymptomatic.

Diagnostics of the disease start from a basic interview, physical examination, gynecological

examination to transabdominal, transvaginal, transrectal ultrasound – TRUS, magnetic

resonance imaging and laparoscopy (which is a gold standard in the assessment of pelvic

organs, assesing the patency of the fallopian tubes and the location of endometriosis foci,

fibroids and adhesions).

Endometriosis is formed as a result of the action of hormonal and immune mechanisms.



494

There are a few patomechanisms that can be responsible for this condition – regurgitation5,

implantation or metaplasia, induction. The exact etiology is unknown and multifactorial; risk

factors for endometriosis include both family conditions and various environmental factors,

including exposure to chemicals.

Purpose: To evaluate the impact of dioxines on endometriosis development.

Material and methods: We did a research using Pubmed and Springer; then we made

review and meta-analysis of some interesting studies. We searched for studies

describing what dioxines are and analyzing the relationship between exposure to them and

adverse health effects, especially the incidence of endometriosis.

Description of the state of knowledge:

Dioxins are known to bind to the AhR receptor (aryl hydrocarbon receptor) which is a

receptor belonging to the family of transcription factors - basic helix-loop-helix (bHLH)6.

The aryl hydrocarbon receptor not only is present in the reproductive tracts of both males and

females7, but also in the whole immune system – thus, it can modulate both inflammatory and

immune reactions. It is a crucial compound in maintaining organism’s homeostasis and

combating infections8.

AhR stays within the cytoplasm when it is inactive; once the receptor is activated when a

ligand binds, AhR reveals NLS (nuclear localization signal); then it transferres to the nucleus,

forming a heterodimer with ARNT (aryl hydrocarbon receptor nuclear transporter)9. The

ligand binding AhR seems to be important as it determines the rate of AhR activation10,

influencing on the transcriptional acitivities.

Alos, AhR plays and important role in detoxification as the AhR/ARNT dimers induce P450

genes transcription11.

All in all, AhR modulates many cellular processes, thus the activation of this receptor by an

inappropriate ligand can cause many incorrect alterations to human’s organism and boost

diseases12.

Main known effects of dioxins include disturbances of normal hormone secretion, skin

allergies and rashes (the best known is chloracne), they can promote oxidative stress and

inflammatory processes, they cause systemic disorders, as growth disorders, they promote



495

susceptibility to infections, defects in the enamel, sexual dysfunctions, diabetes and insulin

resistance, hyperpigmentation of the skin and cancer (mostly gastrointestinal and lymphatic)13.

A good example of a study showing the relation between dioxins and endometriosis is a

research analyzing endometriosis development in monkeys in relations to 4-year dioxin

exposure. The experiment was conducted on 24 monkeys. They were divided into 3 groups

after 8 individuals. The control group was not exposed to TCDD exposure, the second group

received a dose of 5ppt, and the third 25ppt. During the first years in the control group, the

death of 2 animals (due to their age) was noted, in the second group there was a death of 1

individual (which was unclear) and the death of 4 animals in group 3 (3 of them of due to

extensive endometriosis).

After 10 years, surgical laparoscopy was performed. The results showed that there is a direct

correlation between disease and exposure to dioxin. The disease severity depended on the

dose of dioxin. In the control group 2 out of 6 individuals suffered from minimal

endometriosis, in the second group 5 out of 7 monkeys showed its symptoms, while in the

third group only 1 individual was free of the disease14.

Summary:

To conclude, on the basis of many relevant studies, it is clearly visible that dioxins contribute

to many conditions and alterations in human’s system. They are related with diseases such as

cancer, skin problems and inappropriate hormone secretion15.

The dioxin complex:AhR in clinical trials has shown a suppressive effect on the transcription

of genes encoding estrogen receptors; in this way, dioxins significantly contribute to the

development of endometriosis and hormonal disorders and have a general harmful effect on

the human body.

Doxins demonstrate similar structure to steroid hormones, so their main target are male and

female gonads, thyroid gland and other organs in which steroid hormones are produced.

The experiment on rhesus monkeys and dioxins can be a good start point for further

researches on the endometriosis and environment pollution.
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