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Annatation: This article provides information regarding the influence of various pathogenic factors on the human 

body, including the reproductive system. 

Keywords: reproductive system, pollution, radiation. 

 

Changes occurring in the environment (pollution), various chemical and physical factors affect the normal functioning of 

the body [1]. In this regard, the reproductive system is a “mirror” (highly sensitive) of the body, where the nature of 

reactions to various factors is not specific [2]. The reproductive system of a man is considered a separate topic for eternal 

discussions, and at present, a man, as an equal participant in the reproductive process, in comparison with a woman, is 

characterized by a higher morbidity and mortality and, accordingly, a shorter life expectancy. Of all the organs of the male 

reproductive system, the testes and epididymis are the so-called universal experimental organs, where the influence of 

factors to varying degrees can be studied quickly and clearly for preliminary reports and also for long-term results. 

Moreover, according to modern concepts, the epididymis is an adnexal gonad, in which the final maturation and 

accumulation of mature sperm occurs [3]. 

In the era of scientific and technological development, radioactive contamination is considered to be the most dangerous of 

all pollution, the sources of which are not only natural factors, but also, to a greater extent, anthropogenic activity. 

The action of ionizing radiation to a large extent disrupts the balance of metabolism, which maintains the integrity of 

structures and homeostasis in the cells of various tissues of the body [4,5,6,7,8,9,10,11,12]. The development of radiation-

biochemical effects is more pronounced in the radiosensitive tissues of the body, which include the tissue of the 

spermatogenic epithelium. Over the past decades, a lot of experiments have been carried out to study the morphological 

changes in the epididymis when exposed to various types of radiation. For example, long-term gamma irradiation with a 

low dose rate (13 × 10-6 kGy / s) on the body of laboratory white rats at the age of 2.5 months does not affect the overall 

dynamics of the weight of animals. However, testicular weights markedly decrease at doses of 0.1, 0.3, 0.6, and 1.0 Gy, 

with the latter dose being stimulating for prostate growth. Total sperm count and motility in the testicles and epididymis 

along with daily sperm production decreased in irradiated gamma rats compared to controls. Fractional irradiation at a total 

dose of 2.0 Gy in combination with anabolic drugs (ex. phenobolin at a dose of 2.5 mg/kg) led to a significant decrease in 

the relative mass of the testicles and, in particular, epididymis, as well as a decrease (by 3-5 times) the number of mature 

germ cells in the epididymis [3].  

The parameters of the reproductive system were studied after irradiation of day-old rats with a low dose (3 Gy) of gamma 

rays. Irradiation led to a gradual depletion of maturation, consistently and reversibly affecting all cell classes of 

spermatogenesis. The mass of the testicles also decreased, but at the end of the experiment, a complete or almost complete 

recovery was observed. The effect of ionizing radiation with iron ions (2 Gy) on the reproductive organs was studied. The 

parameters decreased (including sperm motility) day by day and were the lowest 2 weeks after irradiation [2]. A similar 

experiment was carried out with carbon ion beams at a dose of 0.5 Gy and 4 Gy (Note: ion radiation is used to treat 

infertility) investigated the state of the reproductive system of male rats after irradiation at a dose of 2.0 Gy and stress 

(immobilization - 6 hours/day for 7 days) and their combined effects. On the 30th day after the combined exposure (37 

days after irradiation), there is a decrease in testicular weight by almost 50% compared to the control and lesions associated 

with the process of spermatogenesis. In the remote period - on the 60th day (67th after irradiation), the effect of irradiation 

and irradiation in combination with immobilization stress leads to a sharp drop in the number of spermatozoa (up to 18% 

relative to the control group) and a decrease in their viability.  

Abnormal sperm shapes have been used to assess the in vivo effects of low-dose gamma radiation. Six categories of 

abnormal spermatozoa were observed eight days after gamma irradiation (0, 0.5, 1 and 2 Gy) with a dose of high (0.8 Gy 

min (-1)) and low power. The frequency of complete abnormal sperm gradually increased from 0.5 Gy after high dose 

irradiation. The dose reduction effects on the incidence of abnormal spermatozoa in low-dose irradiated mice to high-dose 

irradiated mice were 1 at 0.5 Gy, 0.7 at 1 Gy, and 0.5 at 2 Gy. Researchers emphasize that low-dose radiation is not 

harmful to spermatogenic cells [13]. The above is a continuation of experiments where the dose rate effect ratio of low dose 

irradiated mice to high dose irradiated mice was about 0.6. And these studies have shown that low-dose radiation (0.7 

mGy/h) does not damage spermatogenesis and probably stimulates the repair of damaged spermatogonial stem cells in male 

mice (?!) [13]. The long-term effect of radiation was also tested in monkeys that received doses of 4-8.5 Gy in immature 

age. It is concluded that exposure to adulthood has a significant long-term effect on the testis. Potential testicular size is 

reduced (23 to 13 g), seminiferous epithelium repopulation is usually incomplete, and aberrant Sertoli cells and dilated 

tubules form. The last two phenomena may have further consequences at even longer intervals after irradiation. 
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Although the radioprotective effects of granulocyte colony-stimulating factor (GCSF) have been studied, the 

histopathological parameters of the exposed group (5 Gy to the pelvis) showed (at 12 hours and 21 days post-irradiation) a 

decrease in testicular weight, a decrease in the diameter of the seminiferous tubule, the thickness of the epithelium of these 

tubules, and the number of spermatozoa [13]. A number of authors [14] studied the effect of long-term irradiation at 

accumulated doses of 0.5 to 6.0 Gy (dose rate 3.03 Gy/day) on the mass of reproductive organs (testicles, epididymis, 

seminal vesicles, prostate) of male rats, starting from early ontogenetic period. On the first day after irradiation with a dose 

of 1.0 Gy, a significant weight loss was detected in the testes and epididymis. There is also evidence that the effect of 

irradiation is reversible. For example, four experimental groups were irradiated with fractionated doses: 1.5 + 8, 1.5 + 12 

and 1.5 + 16 Gy (with an interval of 24 hours) and a single dose of 14 Gy. The non-irradiated mice were considered the 

control group. The testicles were removed 4, 6 and 8 weeks after irradiation, weighed and processed for microscopic 

examination. The number of normal tubules, epithelial thickness, tubal diameter, and luminal diameter were significantly 

reduced at high dose irradiation compared to control testes. Recovery was observed after 8 weeks (this also applies to the 

number of spermatozoa and their motility). This recovery period is contradicted by the result of another experiment. After 

low-intensity gamma irradiation in early ontogenesis with a total dose of 1.0 Gy, a decrease in the testicles and weight of 

the epididymis, an imbalance in relation to various spermatogenic cells, changes in the content of nucleic acid and a 

violation of bioenergetic metabolism in the testes were revealed. The disturbance of the reproductive system in rats persists 

in the long term (180 days after exposure) [11]. It was found that irradiation of mice at 630 nm with a He-Ne laser 

increased the level of intracellular calcium and increased their ability to fertilize [15].  

Also, in experiments on rats, the morphology of the testes of rats was studied at different times (3, 10, 90 days) after a 

single total y-irradiation (0.5 and 1.0 Gy). Elements of destruction of the tubular apparatus of the testes (3-10 days after 

irradiation) and signs of subsequent restoration of their structure (90 days) were revealed. It was also found that after a 

single total γ-irradiation of male rats at a dose of 1.0 Gy, the processes of mitochondrial oxidation in the testes change, 

which is manifested by the activation of tissue respiration of spermatocytes, but is accompanied by uncoupling of oxidation 

and phosphorylation. It was concluded that signs of restoration of the structure and function of the testes are revealed after 

a single y-irradiation only after 3 months. At the same time, signs of edema of the testicular stroma disappear, and a partial 

restoration of the spermatogenic epithelium damaged by radiation occurs. Conclusion. Day after day, the role of external 

factors influencing the performance of the body and its systems, including reproductive ones, is increasing. And the normal 

functioning of the testis and epididymis has an indirect effect on the development of offspring. Therefore, active work is 

now underway not only to study the causes of negative changes, but also a course has been taken to find new ways to 

prevent and treat these pathologies. And here the use of biostimulants for immunomodulation, and with their help to 

enhance the regeneration process (for example, the testis and epididymis) is one of the potential solutions to these 

problems. 

References: 

1. Muzafarovna, K. S., Radjabovich, B. R., & Joraboy, S. (2022). Morphometric Parameters of the Trunk in Children 

with Scoliosis. CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 3(3), 144-147. 

2. Domeniconi RF, Souza AC, Xu B, Washington AM, Hinton BT.Is the Epididymis a Series of Organs Placed Side By 

Side? // BiolReprod. 2016. Jul. 95(1). P. 10. doi: 10.1095/biolreprod.116.138768. Epub 2016 Apr 27. 

3. Li HY, Zhang H. Proteome analysis for profiling infertility markers in male mouse sperm after carbon ion radiation // 

Toxicology. 2013. Apr. 5;306. P. 85- 92. doi: 10.1016/j.tox.2013.02.008. Epub 2013 Feb 19. 

4. Шамирзаев, Н. Х., Дадабаева, Н. А., Тешаев, Ш. Ж., & Баймурадов, Р. Р. (2020). Морфологические параметры 

семенников у 3-месячных крыс в норме и при хронической лучевой болезни. Морфология, 157(2-3), 241-241. 

5. Baymuradov, R. R. (2020). Teshaev Sh. J. Morphological parameters of rat testes in normal and under the influence of 

chronic radiation disease. American Journal of Medicine and Medical Sciences.–2020.-10 (1)–Р, 9-12. 

6. Тешаев, Ш. Ж., & Баймурадов, Р. Р. (2020). Морфологические параметры семенников 90-дневных крыс в 

норме и при воздействии биостимулятора на фоне радиационного облучения. Оперативная хирургия и 

клиническая анатомия (Пироговский научный журнал), 4(2), 22-26. 

7. Teshaev, S. J., & Baymuradov, R. R. (2021, January). Characteristics of the anatomical parameters of the testes of 

white outbred rats in normal conditions and under chronic irradiation. In Archive of Conferences (pp. 61-62). 

8. Баймурадов, Р. (2021). Анатомические и физические параметры развития крыс и их семенников после 

облучения. Общество и инновации, 2(2/S), 504-509. 

9. Баймурадов, Р. Р. (2021). МОРФОФУНКЦИОНАЛЬНОЕ СОСТОЯНИЕ СЕМЕННИКОВ ПРИ ОСТРОМ И 

ХРОНИЧЕСКОМ РАДИАЦИОННОГО ОБЛУЧЕНИИ (ОБЗОР ЛИТЕРАТУРЫ). Биология и интегративная 

медицина, (4 (51)), 4-23. 

10. Асадова Н.Х. Тешаев Ш.Ж., Баймурадов Р.Р., Тешаева Д.Ш., & Камалова Ш.М. (2019). Морфологические 

изменения семенников белых беспородных крыс при хронической лучевой болезни и при воздействии 

биостимулятора. Морфология, 2, 277. 



 

Vol. 24 (2022): Miasto Przyszłości 

125 
Miasto Przyszłości 

Kielce 2022 

11. SJ Teshaev, RR Baymuradov, NK Khamidova, & DA Khasanova. (2020). Morphological parameters rat testes in 

normal conditions, with the background of chronic radiating disease and under the influence of an antiseptic 

stimulator. International Journal of Pharmaceutical Research, 12(3), 4898-4904. 

12. Baymuradov Ravshan Radjabovich, & Teshayev Shukhrat Jumayevich. (2021). Characteristics of Anatomical 

Parameters of Rat Testes in Normal Conditions and Under Irradiation in the Age Aspect. International Journal of 

Trend in Scientific Research and Development, March, 106-108. 

13. 13.Vereschako GG, Tshueshova NV, Gorokh GA, Kozlov IG, Naumov AD. Effect of External Irradiation and 

Immobilization Stress on the Reproductive System of Male Rats // RadiatsBiolRadioecol. 2016. Jan-Feb. 56(1). P. 56-

63. 

14. Аль Меселмани М.А., Евсеев А.В. Отсроченные патоморфологические изменения в семенниках крыс после 

однократного y-облучения // Вестник Смоленской государственной медицинской академии. 2013. Т. 12. №3. С. 

47-55.  

15. Klepko AV, Motrina OA, Vatlitsova OS, Andreichenko KS, Pchelovska SA, Andreychenko SV, Gorban LV. Impact 

peculiarities of long-term gamma-irradiation with low-dose rate on the development of laboratory rats and their sperm 

production// ProblRadiac Med Radiobiol. 2015. Dec. 20. P. 500-9.  

16. Камалова, Ш. М., Тешаев, Ш. Ж., & Хамидова, Н. К. (2020). Параметры физического развития 8-летних детей в 

норме и при сколиозе. Морфология, 157(2-3), 92-93. 

17. Камалова, Ш. М., Тешаев, Ш. Ж., & Хасанова, Д. А. (2021). Морфометрическая характеристика параметров 

физического развития детей со сколиозом. Оперативная хирургия и клиническая анатомия (Пироговский 

научный журнал), 5(2), 26-31. 

18. Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters of Children with 

Scoliosis. measurements, 14, 15. 

19. Камалова, Ш. М., Тешаев, Ш. Ж., Changes in anthropometric parameters of physical development of children with 

scoliosis (2021). Society and innovations, 2 (2), 432-440 

20. Kamalova, S. M. (2021, January). CHANGES IN THE PARAMETERS OF THE PHYSICAL DEVELOPMENT OF 

9-YEAR OLD CHILDREN WITH SCOLIOSIS. In Archive of Conferences (pp. 5-6). 

21. Muzaffarovna, K. S. (2021). Morphometric changes in the parameters of physical development of children with 

scoliosis. ACADEMICIA: AN INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, 11(2), 359-361. 

22. Камалова, Ш. М., Хасанова, Д. А., & Алимова, Н. П. (2020). НАРОДНАЯ МЕДИЦИНА КАК МЕТОД 

ЛЕЧЕНИЯ У ДЕТЕЙ СО СКОЛИОЗОМ. Новый день в медицине, (4), 525-528. 

23. Камалова, Ш. М., Хасанова, Д. А., & Алимова, Н. П. (2020). НАРОДНАЯ МЕДИЦИНА КАК МЕТОД 

ЛЕЧЕНИЯ У ДЕТЕЙ СО СКОЛИОЗОМ. Новый день в медицине, (4), 525-528. 

24. Kamalova, S. M., & Teshaev, S. J. Comparative Characteristics of Morphometric Parameters of Children with 

Scoliosis. measurements, 14, 15. 

25. Alimova N. P. Anthropometric parameters of the head and maxillofacial region in children with adenoids 

//International Engineering Journal for Research & Development. – 2020. – Т. 5. – №. ISCCPCD. – С. 2-2. 

26. Alimova N.P. Anthropometric Parameters and Facial Analysis in Adolescents// International Research Development 

and Scientific Excellence in Academic Life /2021/85-86 

27. Alimova N.P. Comparative characteristics of anthropometric parameters of 5-6-year-old children in urban and 

ruralAreas of Bukhara // International scientific-online conference on Innovation in the modern education system” 

Washungton, USA, 2021 mart, C.296-268 

28. Zhumaev, A. K. (2020). Partial defects of dental rows results of the questionnaire and clinical assessment of the 

condition of removable prostheses. Middle European Scientific Bulletin, 6, 94-97. 

29. Zhumaev, A. K. Of Partial Defects of the Dental Rows of Dynamic Study of the State of the Mucosa of the Oral Cavity 

in the New Conditions of Functioning. International Journal on Integrated Education, 3(12), 61-63. 

30. Алимова Н. П. Антропометрическое исследование лицевого индекса студентов-медиков//Молодые ученые – 

медицине//2020 

31. Алимова Н.П. Сравнительная характеристика антропометрических параметров детей 5-6 лет городской и 

сельской местности бухарской области // Modern scientific challenges and trends» Sciencecentrum.spl issue 1(35) 

ISBN 978-83-949403-3-1 Warsaw, Poland. 25th January 2021, C. 84-86 

32. Хусейнова, Г. Х., & Файзиев, Х. Б. (2021). Макроскопические параметры почек у 3 месячных крыс после 

черепно-мозговой травмы. Проблемы биологии и медицины, (2), 127. 



 

Vol. 24 (2022): Miasto Przyszłości 

126 
Miasto Przyszłości 

Kielce 2022 

33. Kh, K. G., & Sh, T. (2021). Zh. Morphological features of the kidneys in conditions of experimental traumatic brain 

injury. Problems of Biology and Medicine, (1), 125. 

34. Kh, K. G., & Sh, T. (2020). Zh.//" Comparative characteristics of the morphometric parameters of the kidneys in 

different phases of traumatic brain injury.". Tibbietda yangi kun-2020, 2(1), 30. 

35. Kh, G. (2021). Khuseynova. Macroscopic and microscopic characteristics of kidneys of white unbored rats after severe 

cranial injury. The Doctor's Newsletter, (1), 98. 

36. Хусейнова, Г. Х., & Тешаев, Ш. Ж. (2021). Морфологические особенности почек в условиях 

эксперементальной черепно-мозговой травмы. Проблемы биологии и медицины, (1), 125. 

37. Хусейновна К. Г. (2022). Морфологические изменения в почках при легкой степени черепно-мозговой 

травмы. Vital Annex: International Journal of Novel Research in Advanced Sciences, 1(1), 5-7. 

38. Хусейновна К. Г. (2021). Результаты морфологических и морфометрических изменений почек через 3 и 28 

дней после черепно-мозговой травмы. ЦЕНТРАЛЬНО-АЗИАТСКИЙ ЖУРНАЛ МЕДИЦИНСКИХ И 

ЕСТЕСТВЕННЫХ НАУК, 191-194.  

39. Хусейновна , Х. Г. (2021). Морфометрическиепокозатели В Почкахпосле Нанесённый Травмы. CENTRAL 

ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES, 187-190.  

40. Gulshan Khuseynovna Khuseynova. (2021). EVALUATION OF MORPHOLOGICAL CHANGES OF THE 

KIDNEYS IN CEREBRAL TRAUMA . Journal of Natural Remedies, 22(1(2), 87-94. 


