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Abstract: The study of the morphogenesis and histophysiology of the organs that carry out the
immune defense of the body has gained particular importance in recent decades due to the increase in
the number of allergic, autoimmune and lymphoproliferative diseases. An analysis of the literature
shows that the increase in the number of allergic and autoimmune diseases that began after the end of
World War 1l occurred in parallel with an increase in the production and consumption of various
classes of chemical compounds. Many of them have the properties of endocrine disruptors - substances
that, acting in negligible doses, disrupt any stages of the synthesis and secretion of hormones and their
interaction with target cells. Endocrine disruptors have various effects on the immune system. In the
scientific literature, there is information about the immunosuppressive effect of disruptors, as well as
about the enhancement of inflammatory processes and autoimmune reactions by some of them.
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Introduction
Changes in the prenatal and postnatal development of the immune system organs under the influence of

endocrine disruptors can also be the causes of impaired functioning of the immune system. Since steroid
and thyroid hormones have a significant effect on the morphofunctional state of lymphoid organs and the
implementation of immune responses, endocrine disruptors can cause changes in the morphogenesis of
immune defense organs. An increase in the number of autoimmune processes has led to an increase in the
interest of researchers in the effect of endocrine disruptors on the development and functioning of the
thymus. Of the known endocrine disruptors, persistent persistent universal pollutants are of the greatest
interest, of which the most common is dichlorodiphenyltrichloroethane (DDT). It was revealed for the first
time that the influence of low doses of DDT in the prenatal and postnatal periods of ontogenesis leads to
morphological and cytophysiological changes in the rat thymus. It has been established that in the prenatal
period, the reticuloepithelial and connective tissue components of the stroma are most sensitive to the
disruptive effect of DDT. It has been shown that the greatest changes in postnatal thymus morphogenesis
appear in the pubertal period. It has been established for the first time that the impact of low doses of DDT
on a developing organism changes the dynamics of proliferative processes in the thymus parenchyma and
slows down the development of involutive changes.

A new direction in the research of endocrine disruptors is the study of their effect on the immune defense
organs. The immune and endocrine systems function together in response to external influences, and the
violation of their signaling systems may underlie some diseases. The available information about the
mechanisms of action of endocrine disruptors suggests that they can exert immunomodulatory effects in
various ways. First of all, this is a violation of the signaling of steroid hormones. The results of in vitro and
in vivo studies show that endocrine disruptors are able to interfere with the implementation of various
signals at different levels of immune defense, and thereby change the proliferation, differentiation,
production of cytokines of cells, modulating the reactions of both cellular and humoral immunity.
Epidemiological studies show that there is a relationship between exposure to endocrine disruptors
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and an increase in the number of allergic diseases, and this effect may be due to a change in the
development of the immune system of children, since exposure to endocrine disruptors begins in the
prenatal period.

The impact of DDT on the body can begin even at the stage of gametogenesis. DDT has a low molecular
weight and high lipid solubility. As a result, it easily overcomes the hemato-placental barrier, influencing
the development of the embryo. Correlations between maternal and cord blood levels of DDT support
these findings.

With birth, the impact of low doses of DDT on the body does not stop, but even intensifies during the first
year of life. The main source of DDT for newborns is breast milk. According to researchers, in children of
the first two years of life, the level of DDT and its metabolites in the blood is higher than in mothers. Thus,
breastfeeding becomes a significant risk factor for newborns, especially in regions with higher levels of
DDT and its metabolites in the environment.

Methodology and research methods: Methodology and research methods are based on a comprehensive
assessment of the morphological characteristics of the thymus cortex and medulla and cytophysiological
parameters of thymocytes in rats that developed under the influence of an endocrine disruptor in the pre-
and postnatal periods of ontogenesis. The terms of the study include the main periods in the development
of an individual: neonatal, suckling, pubertal and postpubertal (the beginning of an active reproductive
period), coinciding with the periods of development and the onset of involutive age-related changes in the
thymus. The dosage and method of administration of the DDT solution are based on the analysis of
regulatory documents regulating the content of DDT in food products and drinking water, as well as
scientific literature on the features of DDT metabolism in the rat body. The dissertation research used
morphological. histological preparations, immunohistochemistry with quantitative evaluation of results),
cultural, radioisotope and statistical methods.

Results and discussion. The thymus of newborn rats in the control group consisted of two lobes. Outside,
the thymus was covered with a capsule, from which connective tissue partitions departed, dividing the
lobes into lobules. The cortex and medulla were well distinguished in the lobules. The cortical substance
was formed by lymphocytes and accounted for two-thirds, the medulla, represented by reticuloepithelial
cells, respectively, one-third of the lobule. The outer part of the cortex was composed of lymphoblasts. In
some rats, a narrow, non-epithelial space was found under the capsule. Mitotically dividing lymphocytes
were often observed in the cortex. The number of lymphocytes in 1 mm2 of the cortex was small. In the
medulla, the content of lymphocytes was 1.7 times less than in the cortex. In the medulla, both individual
reticular epithelial cells with increased cytoplasmic oxyphilia and thymic bodies were found. The
overwhelming majority were thymic bodies of the 1st stage of development, consisting on average of 3
cells. Venous vessels were well visualized in the medulla. Their gaps were, as a rule, free. venous vessels
were visualized.

Conclusion

A review of the data available in the scientific literature shows that the impact of low doses of DDT on a
developing organism, in which it exhibits disruptive properties, on morphogenetic processes in the thymus,
the acquisition of functional properties by thymocytes, and the development of involutive changes have
not been studied. It is not known whether prenatal exposure to DDT can change the program of embryonic
and postnatal histogenesis of the parenchyma and stroma of the organ. What is the contribution of the
impact of the endocrine disruptor, which began in the prenatal or postnatal periods, to the formation,
development and functioning of the thymus is also unknown. In what periods the thymus is most
susceptible to the action of the endocrine disruptor has also not been established. To date, there is no doubt
that the thymus is both an independent endocrine gland and an organ of immune protection, the
development and functioning of which depends both on its own biologically active substances and on the

Copyright © 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium

102

provided the original work is properly cited.



action of various

anRaitinit can cause disturbances in the
Terease—i—thenumber—of—aHergie—and—attoimmune

diseases.

LITERATURE

1. AsumoBa, C. b, & Xacanos, B. B. (2021). TOKCUYECKUI TEIIATUT MATEPU U
CTPYKTYPHO-®YHKIIMOHAJIBHOE ®OPMMWPOBAHUE THUMVYCA IIOTOMCTBA B
JUHAMUKE PAHHEI'O ITOCTHATAJIBHOI'O OHTOI'EHE3A. Eurasian Journal of Academic
Research, 1(9), 426-429.

2. Azimova, S. B. (2021, February). MORPHO-FUNCTIONAL CHARACTERISTICS OF THYMUS
UNDER EXPOSURE TO VARIOUS ENVIRONMENTAL FACTORS. In E-Conference Globe (pp.
175-178).

1. 5. Azimova, S. (2021). THE INFLUENCE OF MOTHER'S EXTRAGENITAL PATHOLOGY ON
THE FORMATION OF THYMUS OF THE PROCESSING IN THE EARLY POSTNATAL
ONTOGENESIS. The Scientific Heritage, (81-2), 44-46.

2. AsumoBa, C. (2022). OCOBEHHOCTHU CTPYKTYPHO-®YHKIIMOHAJIBHOT'O
OOPMUPOBAHIMA TUMYCA IIOTOMCTBA ITPU TOKCUYECKOM T'EITATUTE MATEPHU B
[MTEPHO/] MOJIOYHOI'O BCKAPMJIMBAHUSI. Scientific progress, 3(2), 659-664.

3. Bahodurovna, A. S. (2022). Structural-Functional Properties of Stress and Thymus. Research
Journal of Trauma and Disability Studies, 1(9), 54-59.

4. Azimova, S. B., & Azimov, B. K. (2021). Chronic hepatitis of mother and morphological features of
immune system formation of posterity.

5. A3sumMoBa, C. (2022). OCOBEHHOCTHU CTPYKTYPHO-®YHKIIMOHAJIBHOT'O
O®OPMUPOBAHUMA TUMYCA ITIOTOMCTBA ITPU TOKCUYECKOM T'EITATUTE MATEPU B
I[MTEPHNO/] MOJIOYHOI'O BCKAPMJIMBAHMSI. Scientific progress, 3(2), 659-664.

6. Bahodurovna, A. S. Chronic Hepatitis of Mother and Morphological Features of Immune System
Formation of Posterity. JournalNX, 7(06), 172-175.

7. Bahodurovna, A. S. (2022). Structural-Functional Properties of Stress and Thymus. Research
Journal of Trauma and Disability Studies, 1(9), 54-59.

8. 9, Azimova Sabohat Bahodurovna. MOP®O®YHKIIMOHAJIBHAS XAPAKTEPUC IITHUKA
TUMYCAPU BOBHEﬁCTBHH PO3JIMYHBIX ®AKTOPOB BHEIIHE CPEJIBI. tibbiyotda
yangi kun 5(37), 129-132

9. 10.JaBponos, P. JI., & [laBponosa, LII. P. (2008). CtpykrypHO-QYyHKIIMOHATBHBIE OCOOEHHOCTH
alalTUBHBIX WU3MEHEHHH OpraHoB CHCTEMBI UMMYHHTETA pu AQHTUTEHHOM
Bo3zericTBuM. Mopghonozeus, 133(2), 38¢c-38

10. 11.Davronov, R.D., & Davronova, Sh. R.(2021). Modern views on the particicpation of the thymus
in the processes of immunogenesis. European Journal of Molecular & Clinical Medicine, Volume 07,
Issue 09,1359-1366

11. Kyzvmenxo JI.I., Bvicmposa O.B., 3umuna C.H. u Op. OYHKIIMOHAIBHOE COCTOSIHUE TUMYycCa Yy
JIOHOIIIEHHBIX HOBOPOXACHHBIX neTed u ux marepeit // XK. [lemnarpus mm. I.H. Cnepanckoro. —
2011. —T.90.— Ne 1. — C. 8—13.

Copyright © 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium

103

provided the original work is properly cited.


https://scholar.google.com/scholar?oi=bibs&cluster=9159007702842970051&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=9159007702842970051&btnI=1&hl=ru

International Journal of Integrative and Modern Medicine

12.

13.

14.

15.
16.
17.

18.

19.

20.

21.

Consollini R., Legittimo A., Calleri A. et al. Distribution of age-related thymulin in normalsubjects
through the course of life // Clin. Exp. Immunol. — 2000. — Vol. 121 (3). P. 444—447.

Asumoa, C. B. (2023). CTPYKTYPHO-MOP®OJIOT MYECKASI PASBUTHS TUMYCA BEJIOM
KPBICU B ITIOCTHATAJIbBHOM OHTOI'EHE3E. Scientific Impulse, 1(10), 458-463.

Azimova, S., & Oripova, N. (2021, March). FORMATION OF SPIRITUAL EDUCATION IS ONE
OF THE PRIORITIES IN HUMAN LIFE AND SOCIETY. In Kongepenyuu.

Rakhmatovna, A. G. (2021). Efficiency of PDT in severe cervical dysplasia. ACADEMICIA: An
International Multidisciplinary Research Journal, 11(3), 2566-2568.

Asimova, S. B. (2023). Structurally-Morphological Development of the White Rat Thymus in
Postnatal Ontogenesis. Scholastic: Journal of Natural and Medical Education, 2(5), 61-65

Azimova, S. (2022). Chronic Hepatitis of the Mother and the Development of the Thymus of the
Offspring in the Dynamics of Early Postnatal Ontogenesis. Research Journal of Trauma and
Disability Studies, 1(11), 29-34.

Bakhadurovna, A. S., & Burtkhanovich, K. B. (2022). Maternal Toxic Hepatitis and Structural and
Functional Formation of the Offspring Thymus in the Dynamics of Early Postnatal
Ontogenesis. American Journal of Social and Humanitarian Research, 3(1), 45-47.

Baxodirovna, A. S. (2023). Structural-Functional Properties of Stress and Thymus. American
Journal of Pediatric Medicine and Health Sciences, 1(3), 172-175.

21. Asimova, S. B. (2023). Structurally-Morphological Development of the White Rat Thymus in
Postnatal Ontogenesis. Scholastic: Journal of Natural and Medical Education, 2(5), 61-65.

Copyright © 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium

104

provided the original work is properly cited.



