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ABSTRACT

This short communication describes possible implications of environmental pollution 
for the onto- and phylopatogenic models that describe etiopathogenic processes along the 
whole ontogeny and in transgenerational mode respectively.
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Introduction
At present there exist two principal types of etiopathogenic factors: 

genetic and environmental ones. In this article we shall focus on the latter, 
focusing mainly on endocrine disruptors in relation to the phenomena of 
biological programming / imprinting. Our work presented here is not the 
fi rst one in this important area, but the attempt will be made to reunite 
some diff erent pieces of our previous publications, adding new and 
essential details. 

Methodology
As earlier, we shall discuss bibliographic data gathered in various 

commercial databases and in public Internet domain, according to 
indicated key words.

Results and Discussion
We shall begin with endocrine disruptors, the polluting agents capable 

to disrupt hormonal regulation in extremely low doses. In previous 
articles we have already described persistent organic pesticides, like 
atrazine and PCBs aff ecting mainly reproduction and the action of thyroid 
hormones respectively [1,2]. The new question that will be treated here 
for the fi rst time is: how endocrine disruptors can contribute to onto- and 
phylopathogenic models?.

Here we should explain that ontopathogeny describes pathogenic 
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mechanisms acting along the most part, or even the 
whole ontogeny, beginning from pre- and postnatal 
development and continuing till adult state, middle 
age and senescence, whereas phylopathogeny treats 
the phenomena of inter, multi- and transgenerational 
transfer of the risk of diseases, probably by means of 
epigenetic mechanisms.

Previously we have described the contribution 
of some endocrine disruptors to the pathogeny of 
endocrine-related tumors, especially of the breast 
and prostate, i.e. the leading types of cancer in modern 
society [3]. Interestingly enough, only at present it 
became clear that certain endocrine disruptors like 
bisphenol A are capable to provoke the phenomena 
of programming / imprinting, when the action of 
some environmental pollutants in early life results 
in considerable alterations of morpho-functional 
properties of estrogen-sensitive tissues, with long-
term consequences of elevated risk of several cancer 
types during the subsequent years of life.

Another class of ubiquitous polluting agents in 
modern great cities is ultrafi ne particulate matter, 
resulting from incomplete combustion of fossil fuels, 
especially in diesel engines of autobus and trucks. The 
size of these ultrafi ne particles (100 nm) is comparable 
with the sizes of man-made nanoparticles that 
allow them to penetrate through various barriers, 
beginning from gas-blood interface in alveoles of 
the lungs and continuing to blood-brain barrier and 
placenta. What for the latter ones, it means that the 
action of ultrafi ne and nanoparticles is not limited to 
respiratory system, but extends to pathogenic action 
in neuropsychiatric area and even to the impact on 
fetal organs and tissues [4]. It is important to mention 
here that socially deprived persons and families tend 
to live near highways with great degree of pollution 
by ultrafi ne particulate matter from diesel exhaust, 
what can explain, at least partially, the well-known 
relationship between socioeconomic status and 
epidemiologic indices of morbidity and mortality [5].

Of course, man-made nanoparticles are only 
initiating their way to environment, but it is already 
known that carbon nanotubes have some properties 
similar to asbestos microfi bers and therefore, their 
utilization should be strictly monitored also, and 
already now. This is important because the latent 
period from exposure to asbestos microfi bers till 

emergence of malignant mesothelioma in the lung 
pleura can extent to several decades [6].

Another example of long-acting environmental 
pollutants is cadmium in ionized form (Cd2+). 
Although there exist eff ective tools of biochemical 
neutralization of Cd2+ in the body by means of 
complexing with metallothioneins pertaining 
to so called stress proteins, the reserve of such 
neutralization is quite small and moreover, the half-
life of Cd2+ elimination from the body is extremely 
prolonged, reaching also several decades [6].

This peculiarity of long-term persistence is 
also characteristic of the aforementioned organic 
pesticides, due to their high liposolubility and hence, 
long-term conservation in adipose tissue, with 
subsequent low liberation and therefore, prolonged 
action, especially in the brain and other parts of 
central nervous system with high lipid content [7].

What for phylopathogenic model, here the data 
are relatively scarce. Although there exist already 
some indications of transgenerational action of 
several polluting agents like vinclozolin, bisphenol A, 
phthalates and PCB [8] (but not ultrafi ne particles), 
the principal problem of experimental studies in such 
modeling is logistic one, since these studies need the 
years and sometimes, decades of experimentation, 
even in short-lived mammals like rats and mice. On 
the other hand, it is not possible to study the action of, 
e.g. endocrine disruptors in the invertebrate species 
like nematodes, since they do not possess receptors 
and biosynthetic enzymes for steroid hormones 
(estrogens etc.) of vertebrate species, including those 
of mammals and humans [9].

Final Comments
In conclusion, the research in the framework of 

Developmental Origins of Health and Disease (DOHaD) 
should be supported by organization of regional 
DOHaD centers, due to their extremely important role 
also for environmental area and agriculture [10]. In 
these centers health professionals could interact with 
other specialists inside the great paradigm of Public 
and Collective Health.

Because of important contribution of stress, 
including ecologic one, and its mediators (fi rst of all, 
glucocorticoids) to the mechanisms of programming 
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/ imprinting phenomena [11,12], especially the 
interactions of biomedical researchers with 
psychologists are particularly welcome.

References
1. Goudochnikov VI. The role of hormones and endocrine disruptors 

in perinatal programming of obesity]. In: 13. Congresso Brasileiro 
Multidisciplinar Multiprofi ssional em Diabetes. São Paulo – SP: 
Anad, 2008, p.37 (in Portuguese).

2. Goudochnikov VI. The role of thyroid hormones and iodine 
consumption in the ontopathogeny of various disorders: A focus 
on the interactions with corticoids and some environment-
polluting agents]. In: 18. Simposio de Ensino Pesquisa e 
Extensao. Santa Maria – RS: Unifra, 2014 (in Portuguese).

3. Goudochnikov VI. Contribution of hormones and other 
bioregulators to tumor ontopathogeny. Advances in Gerontology. 
2020;10:62-65.

4. Goudochnikov VI. Important role of air pollution in the 
ontopathogeny of respiratory and other disorders. EC 
Pulmonology and Respiratory Medicine, 2019; 8: 481-483.

5. Goudochnikov VI. Partial gradients of total mortality in Southern 
Brazil, indicating psychosocial stress. In: 22. Simposio de 
Ensino Pesquisa e Extensao. Santa Maria – RS: Unifra, 2018 (in 
Portuguese).

6. Goudochnikov VI. Long-term consequences of environmental 
changes for the health and longevity. In: Moip Reports: Section 
of Gerontology (Moscow), 2014; 57: 98-109 (in Russian).

7. Goudochnikov VI. Environment-polluting agents as endocrine 
disruptors: Possible amplifi cation of concept. In: 4. Forum 
Nacional do Meio Ambiente. Santa Rosa – RS: Unijui, 2006 (in 
Portuguese).

8. Martini M, Corces VG, Rissman EF. Mini-review. Epigenetic 
mechanisms that promote transgenerational actions of 
endocrine disrupting chemicals: Applications to behavioral 
neuroendocrinology. Hormones and Behavior. 2020;119:104677.

9. Goudochnikov VI. Evolution of stress hormones and proteins 
in relation to developmental origins of health and disease. 
Integrative Molecular Medicine. 2019;6:1-3.

10. Goudochnikov VI. The necessity of regional DOHaD centers 
based on programming / imprinting and embedding-like 
phenomena. Advances in Health and Behaviour. 2019;2:30-33.

11. Goudochnikov VI, Mikhailov A. Possible interactions of polluting 
agents with stress mediators and long-term consequences of 
environmental alterations. In: 15. Simposio de Ensino Pesquisa 
e Extensao. Santa Maria – RS: Unifra, 2011 (in Portuguese).

12. Goudochnikov VI. Central positions of glucocorticoids and stress 
in the phenomena of hormonal and metabolic programming / 
imprinting. Journal of Endocrinological Science. 2023;5(1):1-7.


