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The Effect of Stress on the Body of Animals 

Stress (from the English stress - load, pressure, tension) is a non-specific (general) reaction of the body 

to an influence (physical or psychological) that violates its homeostasis, as well as the corresponding 

state of the nervous system of the body (or the body as a whole [1,3,15]. 

Thus, this definition reflects the fact that the organism reacts to each requirement of the environment 

with a special tension. Stress is perceived as happening and occurs at the moment of the strongest 

reaction that gets out of control. The problem of stress lies in the fact that such a manifestation can be 

expressed in an extraordinary way, with restraint or not at all. At the same time, stress is one of the 

most common causes of trouble, suffering and failure of any person, because the modern lifestyle is a 

constant rush, nerves, emotions[4,8]. 

The idea of stress is very popular in the scientific world. The term "stress" is widely used in biology, 

establishing a connection between physiological and psychological phenomena. In psychology, this 

concept includes the concepts of anxiety, conflict, emotional distress, threat to one's own "I", 

frustration, stress, etc. From the middle of the 20th century to the present day, theories and models of 

stress have been intensively developing, each explaining in its own way views and attitudes on the 

essence of stress, the causes of its development, mechanisms of regulation, and features of 

manifestation[11,21].. 

However, in cases of major depression or drug addiction, the critical exposure to oxidative stress may 

occur during adolescence or adulthood. Thus, the pathological significance of oxidative stress in 

adulthood should be fully explored in both preclinical and clinical studies[7,23]. 

Stress can be both shaking and tremors on the roads, as well as crowding, poor ventilation, changes in 

temperature and humidity, etc. The intensification of animal husbandry carried out in the world today 
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leads not only to an increase in stress factors, but also to the fact that many modern technologies for 

growing and keeping farm animals come into conflict with the peculiarities of their physiology, which 

arose and took shape in animals in evolutionary process[12,24]. 

The studies carried out by various authors on the protective physiological functions of the body under 

normal and pathological conditions contain data that reflect, as a rule, the dominant role of the nervous 

and humoral systems. At the same time, quite a lot of evidence has now accumulated that the genetic 

apparatus also actively participates in all responses of the body to a stressful stimulus[13]. 

The relevance of our study is also due to the fact that the study of the influence of the same stress 

factors on animals of the same genus, but of different species and lines, contributes to the elucidation 

of the mechanism of participation of the genotype in reactions to stress, and, thereby, a deeper study of 

the mechanisms of long-term consequences stress[26]. 

In response to these influences, the body responds with standard activation of the nervous and 

endocrine systems. The stress response, being a necessary link in adaptation, is aimed at restoring and 

maintaining homeostasis. Short-term exposure to physical and/or emotional stressors accompanied by 

the mobilization of the functions of organs and systems, the switching of energy resources to these 

organs, as well as a change in the activity of the immune system[2,10]. 

Prolonged and constant exposure to stress leads to overstrain, exhaustion of physiological mechanisms 

and their transformation into a pathogenic factor. As a result, prerequisites are created for hormonal 

disorders, violations of the visceral functions of organs, the morphological composition of "white 

blood", a decrease in immunity, autoimmune processes, etc[29]. 

According to the authors' ideas, the primary reaction to stressors of various origins are changes in the 

function of the central nervous system, especially in the emotiogenic structures of the brain with the 

formation of "stagnant" stationary excitation, and all somatovegetative manifestations are realized 

secondarily, as a result of the "exit" of excitation to the periphery []. Thus, in the modern sense, Selye's 

concept of stress is transformed into the problem of neurogenic (emotional) stress[5,19]. 

Emotional stress from the standpoint of the general theory of functional systems is formed in 

"conflict" situations in which the subject is long-term limited in the ability to satisfy his biological and 

social needs []. It is in these cases that negative emotions through the activation of the somatic, 

autonomic nervous system and the hormonal hypothalamic-pituitary mechanism determine systemic 

stress reactions[22,28]. 

Currently, a study on the effect of stress on experimental animals is being carried out using various 

experimental models that differ in the nature of the irritating agent, the strength and duration of 

exposure. The model of prolonged intermittent immobilization is most often used to simulate 

emotional stress in experiments [16]. 

Numerous studies indicate that under the influence of chronic immobilization stress, irreversible 

changes occur in the composition of the blood, the structure and function of internal organs. At the 

same time, the work of the endocrine, immune, cardiovascular, reproductive and other systems is 

disrupted. 

Corticotropin-releasing factor (CRF) is involved in the regulation of adaptive responses to stress. In 

addition to activating the hypothalamic-pituitary-adrenal axis and the autonomic nervous system, CRF 

also modulates behavioral responses to a wide range of stressful stimuli, for a recent review. In 

experimental animals, the administration of CRF leads to behavioral changes resembling the effects of 

stress. Inhibition of CRF neurotransmission can normalize a number of stress-induced behavioral 

changes. Increased activity of the brain's CRF system has been hypothesized to play a role in stress-

related psychopathology, including affective disorders and substance abuse[14]. 
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The stress-realizing system, under the influence of external and / or internal stimuli, provides 

mobilization, modification of functional systems and coordinates adaptive processes. However, under 

conditions of strong stress, excessive operation of the system can lead to adverse side effects, stress-

induced damage [18]. 

Along with the activation of the stress-realizing system, there is a dynamic increase in the activity of 

the stress-limiting system, which limits the pathological manifestations of stress-reactions at the 

central and peripheral levels of regulation [5]. The main central stress-limiting systems include the 

systems of GABA neurons, the opioidergic, nitric oxide and dopamine systems of the “substance 

nigra-striatum” complex. In organs and tissues, the effects of stress are limited by prostaglandins, 

nitric oxide, opioid peptides, antioxidants, and adenosine [6]. The ratio of the activity of stress-

realizing and stress-limiting systems determines the body's resistance to environmental conditions. 

Reactivity to stress, stress resistance is the main criterion for adaptability and viability in extreme 

situations. This is true for both animals and humans. Stress resistance is formed on the basis of the 

genetic characteristics of the organism, and its phenotypic variability in the course of ontogenetic 

development [17]. 

Researchers have noticed that the same type of experimental conditions in different organisms can 

cause different manifestations and consequences: in some animals, significant violations of 

physiological functions are observed, while in others such changes do not occur. Some animals are 

sensitive and predisposed to stress loads, while others are resistant [20]. 

Different individual resistance to emotional stress is determined by the structural, morphological and 

biochemical characteristics of brain formations [25]. Animals with an initial elevated level of opioid 

peptides, norepinephrine, substance P, delta sleep peptide in the limbic-reticular structures of the brain 

show greater resistance to emotional stress compared to animals in which the content of these 

substances is reduced [9]. 

Zinc is an indispensable biologically active mineral and is necessary for the performance of important 

physiological functions of the body. 

In the last two decades, data have been obtained that shed light on the participation of zinc ions in 

many molecular and cellular processes. This trace element is present in most organs and tissues. It 

contains approximately 2-3 grams in the human body, while the daily requirement is 10-20 mg. Zinc is 

released from food during digestion as free ions, which are absorbed into the bloodstream, bind to 

plasma albumin and are carried throughout the body[9,15]. 

However, under pathological conditions, such as ischemia, central nervous system trauma, dementia, 

and seizure activity, significant amounts of zinc accumulate in the brain, which causes toxic damage 

and neuronal death []. The origin of zinc, which affects neuronal excitability and causes cell death, is 

not known. One possibility is that it is released from zinc-containing terminals into the extracellular 

space during enhanced neurotransmission and enters postsynaptic neurons. Another possibility for the 

accumulation of free zinc in the soma of neurons is the release of ions from proteins containing zinc 

and the release from intracellular organelles that store zinc ions [25]. 

The obtained results indicate that zinc ions regulate many processes in the brain, from neurogenesis 

and development to neurodegeneration and disease pathogenesis. Using histochemical and gene-

transcriptional methods, special glucinergic neurons containing two different pools of zinc ions, free 

and bound to metallothiones, were found. The homeostasis of this trace element underlies the normal 

functioning of nerve cells and functional networks. 

To determine the individual stress resistance of an animal, the “open field” test method proposed by 

E.V. Koplik et al. [6]. In this test, the severity of the manifestation of the stress reaction directly 
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is proportional to the duration of the latent period of the first movement and exit to the center of the 

experimental animal, and inversely proportional to the value of its orienting activity, the number of 

stands and the duration of stay in the center of the "open field". 

Rats that exhibit high motor activity on the periphery and in the center and have a short latent period 

of the first movement and exit to the center are resistant animals. Rats with low behavioral activity, a 

long latent period of the first movement and exit to the center, as well as those with a high autonomic 

balance (number of grooming’s and boluses) belong to the group of animals predisposed to emotional 

stress[21,29]. 

Predicting individual stress resistance to conflict situations is of decisive importance for diagnosing 

and correcting possible disorders in biological objects predisposed to them. 

In the works of many authors, it has been shown that stress-resistant rats selected in the “open field” 

test are characterized by a lower content of adrenaline and corticosterone compared to stress-resistant 

animals. was lower than that of stress-unstable. The authors explain the results obtained by the fact 

that during emotional stress in resistant animals, parasympathetic influences predominate, which 

prevent an increase in the content of catecholamine’s, stress-unstable animals - sympathetic 

influences[14,24]. 

According to some authors, the hormonal profile in animals with different prognostic resistance to 

stress. When studying the features of thyroid homeostasis in stress-reactive and stress-resistant rats, it 

was found that under stress conditions, the content of triiodothyronine decreases in all experimental 

animals, but the lowest level of the hormone was noted in stress-resistant individuals. 

In the experiments of many researchers, it has been shown that 30-hour immobilization in cramped 

houses in one group of resistant rats does not cause changes in blood pressure and heart rate, while in a 

group of rats predisposed to stress, under the same conditions, there is an increase and decrease in 

blood pressure, accompanied by fluctuations in heart rate. Some of the experimental rats died at 

different times against the background of a sharp decompensation of hemodynamic parameters, while 

at autopsy they showed thymus involution and hypertrophy of the adrenal glands, indicating the 

development of stress[21]. 

The dependence of changes in the parameters of phospholipid metabolism (lung surfactant) in rats on 

their prognostic resistance to stress was proven by researchers []. The authors showed that the greatest 

degree of stress disorders is manifested in stress-unstable animals. 

The most vulnerable to environmental stressors is the reproductive system [3]. Under stress, it, taking 

a passive position, temporarily reduces or suspends its function, yielding blood flow and energy 

supply to vital systems. 

Numerous studies [8] have established that the chronic course of dyshormonal changes in the 

reproductive system can lead to structural changes in the organs of the genital tract, as well as increase 

the risk of developing hormone-dependent tumor pathology. 

Under stress, the cytotoxic activity of natural killers and macrophages decreases, and the ability of the 

cells themselves to produce α-, β- and γ-interferons is suppressed, against the background of an 

increase in the production of certain cytokines (IL-1β, TNF-α). 

With stress-induced immunodeficiency in animals, activation of latent viral infections is observed, and 

the development of a specific immune response during vaccination is suppressed [9]. 

Chronic stress in rats is most often caused by an improper diet, a number of metabolic diseases, such 

as diabetes. Long-term or chronic stresses have the most severe impact on animal health [14]. The 

ideas of the Great Russian physiologist I.P. Pavlova in experiments on dogs caused a breakdown in 
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their nervous activity, as a result of which premature physiological aging occurred in experimental 

animals. 

Prolonged and strong effects of stress factors suppress the immune system, increase the risk of 

developing infectious and oncological diseases, dramatically change brain metabolism, and lead to the 

development of neurosis [25]. 

Most scientists around the world dealing with the problem of stress note that up to 90% of all diseases 

depend on stress, that is, they are caused or aggravated by stress factors. Frequent and prolonged 

stresses are considered the main risk factors for the manifestation and exacerbation of cardiovascular 

diseases and diseases of the gastrointestinal tract [12]. 

When stress occurs, the release of stored glucose from the muscles and liver, this leads to a quick, but 

short-term burst of energy, after which the stressed body enters a state of prolonged fatigue. That's 

why stress is considered an "energy waster". However, despite the many negative effects of stress on 

the body, it would be wrong to perceive it only as a necessary evil. Constant stressful effects are 

training for the body. A long-term absence of stressful influences can lead to a negative effect, as 

when growing animals - gnotobiotes in a sterile environment, in the body of which pathological 

changes can occur when they are transferred to normal conditions [28]. But recent studies have shown 

that stress causes immunomodulation rather than immunosuppression in animals, since a number of 

immunological indicators (playing an important protective role) are stimulated under stress, but there 

are, of course, exceptions, the researchers note in their work [18]. 

In any case, getting rid of stress completely is impossible, you can only adapt to it. Consequently, 

adaptation is a natural function of any living organism that undergoes fine adjustment to constantly 

changing environmental conditions. The environment is indeed replete with a wide variety of stress 

factors, the complete elimination of which only brings death to a living organism [15]. 

Thus, studying the complex relationship between general and local reactions in the development of 

pathological processes associated with the impact of stress factors, it is also necessary to consider them 

from the standpoint of the theory of adaptive reactions. In order to further develop tactics for 

managing these processes, since the data obtained can open up good prospects for managing the state 

of the body and overcoming pathological processes that are not only general, but also local in nature. 

References 

1. Akmaev, I.G. Evolutionary aspects of stress response / I.G. Akmaev, O.V. Volkova, A.V. 

Grinevich // Vestn. Ros. Academy of Sciences. -2017.- №6. - S. 104-115. 

2. Babichev, V.N. Receptor mechanisms of action of sex hormones. Can the receptor work without a 

ligand? / V.N. Babichev // Problems of endocrinology. - 2016. - No. 1. - P.32-38. 

3. Babakova L.L., Krasnov I.B., Pozdnyakov O.M. Influence of 3-month modeling of the effects of 

weightlessness on the structural organization of the neuromuscular apparatus of the soleus muscle 

of rats // Aviakosm. and ecol. honey. 2018. V. 42. No. 4. S. 31–35. 

4. Vaido A.I., Dyuzhikova N.A., Shiryaeva N.V., Sokolova N.E., Vshivtseva V.V., Savenko Yu.N. 

Systemic control of molecular-cellular and epigenetic mechanisms of long-term effects of stress // 

Genetika. 2019. V. 45. No. 3. S. 342-348. 

5. Vinogradova E.P., Nemets V.V. Active strategy of behavior as a risk factor for depressive-like 

disorders after chronic moderate stress // Journal of Higher Nervous Activity. - 2013. - T. 63. - No. 

5. - S. 1–8. 



CAJMNS              Volume: 02 Issue: 07 | Jan-Feb 2022  

 

 169 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org  

 
 Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

6. V. M. Shevereva, “Features of the formation and reversibility of emotional disorders in rats under 

neurogenic stress”, Neurophysiology / Neurophysiology, 35, no. 2, 147-158 (2013). 

7. Ingel F.I., Prikhozhan A.M., Revazova Yu.A., Tsutsman T.E. Evaluation of the depth of stress and 

its use in genetic and toxicological studies in humans // Bulletin of the Academy of Medical 

Sciences. 1997. No. 7. S. 24-28. 

8. Mitrofanov I.I., Gaskin L.Z. To the question of the role of genetic factors in the occurrence of anti-

brain antibodies during stress (experimental studies on inbred lines of rats) // Journal of 

neuropathology and psychiatry, 1917. V. 75. No. 2. P. 237-240. 

9. Babakova L.L., Krasnov I.B., Pozdnyakov O.M. Influence of 3-month modeling of the effects of 

weightlessness on the structural organization of the neuromuscular apparatus of the soleus muscle 

of rats // Aviakosm. and ecol. honey. 2018. V. 42. No. 4. S. 31–35. 

10. Akhmedov F.K. Peculiarities of cardiac hemodynamic in pregnant women with mild preeclampsia 

// Europen Science Review. – Austria, Vienna, 2015, № 4-5 – С. 56–58. 

11. Ilyin E.A., Novikov V.E. Stand for modeling the physiological effects of weightlessness in 

laboratory experiments with rats // Kosm. biol. and aerospace. honey. 1918. V. 24. No. 3. S. 79–

80. 

12. Gonzalez-Pardo H., Arias J. L., Vallejo G., Conejo, New Mexico. The impact of environmental 

enrichment on the volume of brain regions sensitive to early life stress by separating from the 

mother in rats. Psycotheme. 2019; 31:46–52 

13. Gonzalez-Pardo J., Conejo N.M., Lana G., Arias Y.L. Various brain networks underlying 

acquisition and expression Contextual Conditioning of Fear: A Metabolic Mapping Study. 

Neurology. 2018; 202. 

14. Colaianna M, Schiavone S, Zotti M, Tucci P, Morgese MG, et al. (2013) Neuroendocrine profile in 

a rat model of psychosocial stress: relation to oxidative stress. Antioxid Redox Signal 18: 1385–

1399. 10.1089/ars.2018.4569 

15. Nikolaidis MG, Kyparos A, Spanou C, Paschalis V, Theodrou AA, et al. (2012) Redox biology of 

exercise: an integrative and comparative consideration of some overlooked issues. J Exp 

Biol 215:1615–1625. 10.1242/jeb.067470 

16. Lippmann M, Bress A, Nemeroff CB, Plotsky PM, Monteggia LM. Long-term behavioral and 

molecular changes associated with separation from the mother in rats. Eur J Neurosci. France; 

2017; 25:3091–3098. 

17. Patki G, Solanki N, Atooz F, Allam F, Salim S (2013) Depression, anxiety-like behavior and 

memory impairment are associated with increased oxidative stress and inflammation in a rat model 

of social defeat. Brain Res 1539:73–86. 10.1016/j.brainres.2017.09.033. 

18. Dringen R (2000) Metabolism and functions of glutathione in brain. Prog Neurobiol 62:649–671. 

19. Maia TV, Frank MJ (2011) From reinforcement learning models to psychiatric and neurological 

disorders. Nat Neurosci 14: 154–162. 10.1038/nn.2723  

20. Lucca G, Comim CM, Valvassori SS, Reus GZ, Vuolo F, et al. (2009) Effects of chronic mild 

stress on the oxidative parameters in the rat brain. Neurochem Int 54:358–362. 

10.1016/j.neuint.2019.01.001 



CAJMNS              Volume: 02 Issue: 07 | Jan-Feb 2022  

 

 170 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org  

 
 Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

21. Tagliari T, dos Santos TM, Cunha AA, Lima DD, Delwing D, et al. (2010) Chronic variable stress 

induces oxidative stress and decreases butyrylcholinesterase activity in blood of rats. J Neural 

Transm 117:1067–1076. 10.1007/s00702-010-0445-0 

22. Walsh NP, Gleeson M, Shephard RJ, et al. Position statement part one: immune function and 

exercise. Exerc Immunol Rev. 2018;17:6–63. 

23. Gerber M, Puhse U. Do exercise and fitness protect against stress-induced health complaints? A 

review of the literature. Scand J Public Health. 2019;37(8):801–19 

24. Weaver C.G., Meaney M.J., Szyf M. "Maternal Care Effects on the Hippocampal Transcriptome 

and Anxiety-mediated Behaviors in the Offspring That Are Reversible in Adulthood." Proceedings 

of the National Acad-emy of Sciences of the United States of America (PNAS) 103.9 (2016): 

3480—3485.  

25. Holmes ME, Ekkekakis P, Eisenmann JC. The physical activity, stress and metabolic syndrome 

triangle: a guide to unfamiliar territory for the obesity researcher. Obes Rev. 2018;11(7):492–507 

26. Khudyakova N.A., Bazhenova T.V. "Behavioral Activity of Linear and Nonlinear Mice of 

Different Color Varia-tions in the ‘Open Field’ Test." Bulletin of Udmurt University. Series 

Biology. Earth Sciences 2 (2017): 89—93.  

27. T. G. Oliveira, R. B. Chan, F. V. Bravo, et al., “The impact of chronic stress on the rat brain 

lipidome,” Mol. Psychiat. (2015), doi:10.1038/mp.2015.14. 

28. E. Gulbins, M. Palmada, M. Reichel, et al., “Acid sphingomyelinase-ceramide system mediates 

effects of antidepressant drugs,” Nat. Med., 19, No. 7, 934-938 (2013). 

29. S. M. Hammad, J. P. Truman, M. Al Gadban, et al., “Altered blood sphingolipidomics and 

elevated plasma inflammatory cytokines in combat veterans with post-traumatic stress disorder,” 

Neurobiol. Lipids, 10, 2 (2016). 

30. Дилноза Саётовна Косимова. ИЗУЧЕНИЕ ЭЛЕМЕНТНОГО СПЕКТРА В КРОВИ У 

МЫШЕЙ С САХАРНЫМ ДИАБЕТОМ. // Современные инновации № 4 (38), 2020 

31. Азиза Садиллоевна Жалилова, Дилноза Саётовна Косимова. Клинико–Лабораторная 

Характеристика Пациентов С Covid-19 И Предиктор Антибактериальной Терапии // 

CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES. 2021. С. 81–86. 

32. DS Kosinova, AV Paliiuk. Prohibition of Discrimination: Concepts, Features and Obligations of 

the State according to the Convention for the Protection of Human Rights and Fundamental 

Freedoms // L. & Innovative Soc'y. 2021. С. 99. 

33. АА Элмурадова, ДС Косимова, НШ Шадыева. Вклад Абу али ибн Сино в развитие 

фитотерапии // Новый день в медицине. 2020. №4. С. 604-606. 

34. Дилноза Саётовна Косимова. О моделях экспериментального развития СД2 // Современные 

инновации. 2020. Т. 4 № 38 С. 13-14. 

35. DS Kosimova, AU Adashev. Directions to increase productivity competitiveness in industrial 

enterprises // Economics and Innovative Technologies. 2019. №2. С. 17. 

36. Daryna S Kosinova. The Genesis of the Franchising Legal Regulation. // JE Eur. L. 2018. 118-p. 

37. Olimova Aziza Zokirovna. Частота Встречаемости Миомы Матки У Женщин В 

Репродуктивном Возрасте. JOURNAL OF ADVANCED RESEARCH AND STABILITY 

(JARS). Volume: 01 Issue: 06 | 2021. 551-556 p 

https://scholar.google.ru/scholar?oi=bibs&cluster=9844529208228273720&btnI=1&hl=ru
https://scholar.google.ru/scholar?oi=bibs&cluster=9844529208228273720&btnI=1&hl=ru
https://scholar.google.com/scholar?cluster=739115644149604305&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=739115644149604305&hl=en&oi=scholarr
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/lainnos2021&section=18
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/lainnos2021&section=18
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/lainnos2021&section=18
https://elibrary.ru/item.asp?id=45759489
https://elibrary.ru/item.asp?id=45759489
https://cyberleninka.ru/article/n/o-modelyah-eksperimentalnogo-razvitiya-sd2
https://uzjournals.edu.uz/iqtisodiyot/vol2019/iss2/17/
https://uzjournals.edu.uz/iqtisodiyot/vol2019/iss2/17/


CAJMNS              Volume: 02 Issue: 07 | Jan-Feb 2022  

 

 171 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org  

 
 Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

38. Olimova Aziza Zokirovna, Sanoyev Bakhtiyor Abdurasulovich. OVARIAN DISEASES IN AGE 

OF REPRODUCTIVE WOMEN: DERMOID CYST. Volume: 01 Issue: 06 | 2021. 154-161 р 

39. Olimova Aziza Zokirovna. РЕПРОДУКТИВ ЁШДАГИ ЭРКАКЛАРДА БЕПУШТЛИК 

САБАБЛАРИ: БУХОРО ТУМАНИ ЭПИДЕМИОЛОГИЯСИ. SCIENTIFIC PROGRESS. 2021 

й 499-502p 

40. Olimova Aziza Zokirovna. MACRO- AND MICROSCOPIC STRUCTURE OF THE LIVER OF 

THREE MONTHLY WHITE RATS. ACADEMIC RESEARCH IN EDUCATIONAL SCIENCES 

/2021 й. 309-312 p 

 

 


