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Annotation: This work is devoted to the study of the important role of gut microbiota in
the regulation of physiological homeostasis. The community of microorganisms inhabiting the
human intestine actively participates in maintaining metabolic balance, regulating immune
system activity, and influencing neuroendocrine processes. The study analyzes the mechanisms
by which microbiota affects the host organism, including the production of metabolites such as
short-chain fatty acids, modulation of the immune response, and interactions through the gut-
brain axis.

In addition, systemic interactions between the gut microbiota and various organs and
systems are examined, highlighting its impact on overall health. Disruption of microbiota
composition (dysbiosis) is considered an important factor in the development of metabolic,
inflammatory, and neurological diseases. Understanding these mechanisms is essential for
developing new therapeutic approaches aimed at restoring homeostasis.
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AHHOTanmsa: /laHHasg paboTa NOCBsAIlEHA HW3y4YEHUI0 BAXXHOU pOJIM KHUIIEYHOU
MHUKPOOGUOTHI B peryadauuu $U3M0/I0rN4eCcKOro romMeocTasa. COBOKYITHOCTb
MUKpPOOPraHMW3MOB, OOMUTAKLUX B KHUIIEYHUKE 4YeJIOBEKa, AaKTUBHO y4yacTByeT B
MO//Iep’>KaHUU MeTaboIMYeCKOro 6aslaHca, Pery/siliid HMMYHHOU CUCTEMBI U BO3J€CTBUU
Ha HEMPO3HAOKPUHHBIE MPOIECChL. B Hcc/e[oBaHUM aHAJIM3UPYIOTCI MEXaHU3Mbl BJIUSHUS
MUKpPOGUOTBI Ha OpraHU3M, B YaCTHOCTH, NPOAYKIHUS MeTaboJIUTOB, TaKUX KaK
KOPOTKOIEMOYEeYHbIE }KUPHbIE KUCIOThI, MOAYJISIMS UMMyHHOT'O OTBETA U B3aUMO/IEWCTBUE
yepes 0Cb «KUIIEYHUK-MO3I».

Kpome Toro, paccMaTpUBalOTCS CUCTEMHbIe B3aUMO/I€MCTBUS KUIIEYHOH MUKPOOUOTHI
C pa3JIMYHBIMU OpPraHaMU U CUCTEMaMU OPTaHU3Ma, a TAKXKe eé€ BJIUSIHHE Ha 001l[ee COCTOSTHUE
3/10pOBbs1. HapyiieHue cocTaBa MUKPOOHOTHI (AMCOMO03) OLlEHUBAETCS KaK BaXKHbIA AKTOP
pa3BUTHS MeTab0JIMYeCKUX, BOCAJUTENbHbBIX U HEBPOJIOTUUECKUX 3a60/ieBaHUM. U3yuyeHne
3THUX MEXaHU3MOB HMeeT BaXKHOEe 3HayeHHue i pa3paboOTKU HOBBIX TepaneBTHYeCKUX
NO0/X0/|0B, HAaNlpaBJIEeHHbIX HA BOCCTAHOBJIEHHE FOMe0CTa3a.
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KioueBble cj0Ba: KUllleyHass MUKPOO6MOTa, pHU3UOJOTUUECKHI TOMeoCcTas, JAUCOHO3,
MeTabo/IMYecKU 6aslaHC, UMMyHHasl CUCTeMa, KOPOTKOLelloYeYHble KUPHbIe KUCJIOThI, OCh
«KUIIEYHUK-MO3T»,  MHUKPOOPTaHU3MBbI, HEUPOIHJOKpPHHHAsA CHUCTeMa, CHUCTEMHbIe
B3aMMO/IeHCTBUS, BOCHAJIUTE/IbHbIE MPOLECChl, MeTaboJMYecKrue 3a60/eBaHUS, MOAYJIALUSA
MHUKPOOHUOTHI, 3J0pOBbE U 60JIE3Hb.

Annotatsiya

Mazkur ish ichak mikrobiotasining fiziologik gomeostazni boshqarishdagi muhim o‘rnini
yoritishga bag‘ishlangan. Inson ichagida yashovchi mikroorganizmlar majmuasi organizmda
metabolik muvozanatni saqlash, immun tizim faoliyatini tartibga solish hamda neyroendokrin
jarayonlarga ta’sir ko‘rsatishda faol ishtirok etadi. Tadqgiqotda mikrobiotaning organizmga
ta’sir mexanizmlari, xususan, qisqa zanjirli yog' kislotalari kabi metabolitlar ishlab chiqarish,
immun javobni modulyatsiya qilish va “ichak-miya o‘qi” orqali o‘zaro ta’sir qilish jarayonlari
tahlil qgilinadi.

Shuningdek, ichak mikrobiotasining turli organ va tizimlar bilan tizimli o‘zaro aloqalari
ko‘rib chiqilib, uning umumiy sogliq holatiga ta’siri ochib beriladi. Mikrobiota tarkibining
buzilishi (disbioz) metabolik, yallig'lanish va nevrologik kasalliklarning rivojlanishida muhim
omil sifatida baholanadi. Ushbu mexanizmlarni o‘rganish gomeostazni tiklashga qaratilgan
yangi davolash yondashuvlarini ishlab chigishda muhim ahamiyat kasb etadi.

Kalit so‘zlar: ichak mikrobiotasi, fiziologik gomeostaz, disbioz, metabolik muvozanat,
immun tizim, qisqa zanjirli yog' kislotalari, ichak-miya o'qi, mikroorganizmlar, neyroendokrin
tizim, tizimli o‘zaro ta’sirlar, yalligllanish jarayonlari, metabolik kasalliklar, mikrobiota
modulyatsiyasi, sog'liq va kasallik.

In recent years, the gut microbiota has been extensively studied as an essential
component of the human body. Trillions of microorganisms residing in the intestine not only
participate in the digestive process but also play a crucial role in regulating the body’s overall
physiological state, including metabolic balance, immune response, and neuroendocrine
system activity. Therefore, the gut microbiota is considered one of the key factors ensuring
physiological homeostasis.

Modern scientific research demonstrates the existence of complex interactions between
the microbiota and the host organism. In particular, the production of metabolites by
microbiota, its role in modulating the immune system, and its connection with the central
nervous system through the “gut-brain axis” are of great importance. These interactions play a
significant role in maintaining internal balance within the body.

However, disruption of the gut microbiota composition, known as dysbiosis, is closely
associated with the development of various diseases. These include metabolic syndrome,
inflammatory diseases, and neurological disorders, all of which can be linked to changes in
microbiota balance. Therefore, studying the mechanisms by which the gut microbiota regulates
physiological homeostasis is important not only from a theoretical perspective but also for
practical medicine.

The aim of this work is to analyze the role of the gut microbiota in regulating physiological
homeostasis, its main mechanisms, and its interactions with different body systems.

The gut microbiota is a complex ecosystem of bacteria, viruses, fungi, and other
microorganisms that inhabit the human intestine and exist in a symbiotic relationship with the
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host. Modern studies show that the gut microbiota plays an important role not only in digestion
but also in maintaining the overall homeostasis of the organism.

Role of microbiota in metabolic processes.

Gut microorganisms break down dietary components and produce metabolites essential
for the host. In particular, short-chain fatty acids (acetate, propionate, and butyrate) serve as
the main energy source for intestinal epithelial cells. Butyrate maintains the integrity of the
intestinal mucosa, exhibits anti-inflammatory effects, and regulates epithelial cell proliferation.
Additionally, the microbiota influences lipid and glucose metabolism, acting as a key factor in
the development of metabolic syndrome, obesity, and type 2 diabetes.

Interaction with the immune system.

The gut microbiota plays a decisive role in the development and functional activity of the
immune system. Microorganisms activate intestinal lymphoid tissues and regulate both innate
and adaptive immune responses. A normal microbiota helps maintain immune tolerance,
enabling the body to distinguish between beneficial and harmful antigens.

In cases of dysbiosis, immune balance is disrupted, which may lead to the development of
autoimmune diseases, allergies, and chronic inflammatory processes.

Gut-brain axis and neuroendocrine effects.

The gut microbiota establishes bidirectional communication with the central nervous
system, known as the “gut-brain axis.” Microorganisms are involved in the synthesis of
neuroactive substances, including serotonin, dopamine, and gamma-aminobutyric acid (GABA).
These substances play a crucial role in regulating mood, behavior, and stress responses.

Moreover, the microbiota influences the hypothalamic-pituitary-adrenal (HPA) axis,
modulating mechanisms of adaptation to stress.

Systemic interactions and effects on organs.

The gut microbiota affects not only the intestine but also the function of other organs. For
example, through the “gut-liver axis,” it regulates liver metabolism, and through the “gut-lung
axis,” it influences respiratory immunity. Metabolites produced by microbiota enter the
bloodstream and are distributed throughout the body, affecting various tissues.

Overall, the gut microbiota is a critical regulator of physiological homeostasis, influencing
multiple systems and processes within the human body.

Dysbiosis and pathological conditions.

Disruption of the structural and functional composition of the gut microbiota—known as
dysbiosis—is an important factor in the development of many diseases. As a result of dysbiosis,
the intestinal barrier function is impaired, leading to what is known as “leaky gut syndrome.”
Consequently, toxins and bacterial components enter the bloodstream, enhancing systemic
inflammation.

This condition has been associated with obesity, cardiovascular diseases, inflammatory
bowel diseases (IBD), as well as depression and neurodegenerative disorders.

Conclusion.

In conclusion, the gut microbiota plays a central role in maintaining physiological
homeostasis in the human body. Research shows that the microbiota contributes to
maintaining internal balance by regulating metabolic processes, modulating the immune
system, and interacting with the neuroendocrine system.
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Disturbances in the composition of the gut microbiota, namely dysbiosis, lead to the
development of metabolic, inflammatory, and neurological diseases. Therefore, restoring the
microbiota and supporting its normal function is an important strategy for maintaining
homeostasis and preventing diseases.

Future research will help expand opportunities for improving health and preventing
various diseases through the development of microbiota-targeted therapeutic approaches.

References:
1.“General Physiology” - Axmedov, Sh. (2017). Tashkent: Publishing House of the Uzbekistan
State Medical University.
2.“Human Physiology” - Toshpulatov, A., & Sobirov, D. (2019). Tashkent: Medical Publishing
House.
3.“Microbiology” - Abdukarimov, S. (2018). Tashkent: Publishing House of the Uzbekistan State
Medical University.
4.“Immunology” - Rahimov, A., & Sobirov, D. (2020). Tashkent: TDTU Publishing House.
5.“Digestive System and Microbiota” - Niyozov, R. (2019). Tashkent: TDTU Publishing House.
6.“Fundamentals of Biotechnology” - Karimov, F. (2019). Tashkent: Fan va Texnologiya
Publishing House.

IBMSCR | Volume 6, Issue 03, March

\



