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Abstract

This article examines the physiological foundations of human nutrition, focusing
on the principles that ensure balanced nutrient intake and optimal metabolic
functioning. Special attention is given to the motor activity of the digestive tract
and the complex regulatory mechanisms that coordinate digestive processes. The
physiological stages of digestion in the oral cavity and stomach are analyzed in
detail, including enzymatic activity, neural and hormonal control, and
mechanical transformations of food. The study integrates contemporary
physiological concepts to demonstrate the interdependence between motor
function, secretory processes, and nutrient assimilation.
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Introduction

Nutrition is a fundamental biological process that ensures the maintenance of
life, growth, development, and adaptation of the organism to environmental
changes. The physiological principles of nutrition are based on the understanding
that food not only provides energy but also supplies structural components and
regulatory substances essential for cellular and systemic homeostasis.Modern
physiology considers nutrition as a complex process involving mechanical,
chemical, enzymatic, and regulatory mechanisms. The digestive system
performs coordinated motor and secretory activities, transforming food into
absorbable molecules.

The interaction between motor activity and regulatory systems guarantees the
efficient progression of food through the gastrointestinal tract and the optimal
breakdown of nutrients. This article explores the physiological basis of rational
nutrition, the mechanisms controlling motor function in digestion, and the
specific processes occurring in the oral cavity and stomach.

The concept of physiological nutrition is grounded in several core principles:
energy balance, nutrient adequacy, digestibility, and adaptability.Energy balance
is maintained when caloric intake corresponds to energy expenditure. An
imbalance may result in metabolic disturbances such as obesity or malnutrition.
Basal metabolic rate, physical activity level, age, and environmental factors
influence daily energy requirements.

Nutrient adequacy implies that the diet must contain essential macronutrients—
proteins, carbohydrates, and lipids—as well as micronutrients including
vitamins and minerals. Proteins supply amino acids for tissue synthesis,
carbohydrates serve as the primary energy source, and lipids provide structural
components of cell membranes and facilitate the absorption of fat-soluble
vitamins. Digestibility and bioavailability are equally important. Food must be
processed into absorbable forms through enzymatic hydrolysis. Physiological
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nutrition therefore depends not only on dietary composition but also on the
functional state of the digestive organs.

Adaptability refers to the organism’s ability to adjust digestive and metabolic
processes according to dietary composition and energy demands. Long-term
changes in diet can modify enzyme production and intestinal absorption
capacity. Together, these principles form the foundation of rational dietary
planning and health preservation. Motor activity is a crucial component of
digestion. It ensures the mechanical breakdown of food, its mixing with digestive
juices, and its propulsion along the gastrointestinal tract.

The motor function begins in the oral cavity with mastication. Chewing reduces
food particle size and increases the surface area available for enzymatic action.
Swallowing (deglutition) transfers the bolus from the mouth to the esophagus
through coordinated voluntary and reflex mechanisms.

In the esophagus, peristaltic waves propel the bolus toward the stomach. These
rhythmic contractions are regulated by intrinsic neural networks of the enteric
nervous system and modulated by autonomic input.In the stomach, motor
activity includes receptive relaxation, mixing contractions, and gastric emptying.
Receptive relaxation allows the stomach to accommodate incoming food without
a significant increase in pressure. Mixing contractions blend food with gastric
juice, forming chyme. Gastric emptying is carefully regulated to ensure that
partially digested material enters the duodenum at an optimal rate.

Throughout the intestines, segmentation and peristalsis continue the processes
of mixing and propulsion. Motor activity is precisely coordinated with secretory
activity, illustrating the integrated nature of digestive physiology.The digestive
system is regulated by neural, hormonal, and local mechanisms. These
regulatory pathways ensure that digestive secretions and motor activity
correspond to the quantity and composition of ingested food.

Neural regulation involves the central nervous system and the enteric nervous
system. The cephalic phase of digestion is initiated by the sight, smell, or thought
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of food, activating vagal stimulation and increasing salivary and gastric secretion
The enteric nervous system, sometimes referred to as the “second brain,”
coordinates local reflexes independently of central control. It regulates
peristalsis, secretion, and blood flow within the gastrointestinal tract.

Hormonal regulation is mediated by gastrointestinal hormones such as gastrin,
secretin, and cholecystokinin. Gastrin stimulates gastric acid secretion and
enhances motor activity. Secretin promotes bicarbonate secretion from the
pancreas, while cholecystokinin stimulates bile release and pancreatic enzyme
secretion. Local regulatory mechanisms include chemical and mechanical
receptors in the mucosa that respond directly to the presence of food. These
mechanisms allow for fine-tuned adjustments in digestive activity.The
integration of neural and hormonal signals ensures efficiency and prevents
overloading of any segment of the digestive tract.Digestion begins in the oral
cavity, where mechanical and chemical processes occur simultaneously.
Mastication breaks down food into smaller particles, forming a cohesive bolus.
Saliva, secreted by the salivary glands, moistens and lubricates the food,
facilitating swallowing. Saliva contains the enzyme salivary amylase, which
initiates the hydrolysis of starch into maltose and dextrins. Although the duration
of oral digestion is relatively short, this initial enzymatic activity significantly
contributes to carbohydrate digestion.

Additionally, saliva contains mucins, immunoglobulins, and lysozyme, which
protect the oral mucosa and contribute to immune defense. The pH of saliva
provides an optimal environment for amylase activity.Thus, the oral cavity
serves not only as the entry point of the digestive tract but also as an active
participant in the early stages of nutrient processing.

The stomach plays a central role in both mechanical and chemical digestion.
Gastric glands secrete hydrochloric acid, pepsinogen, mucus, and intrinsic
factor.Hydrochloric acid creates an acidic environment (pH 1.5-2.0), which
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denatures proteins and activates pepsinogen into pepsin. Pepsin initiates protein
hydrolysis, breaking peptide bonds and forming smaller polypeptides.

Gastric lipase contributes to lipid digestion, although its activity is limited
compared to pancreatic lipase. Mechanical mixing movements convert the food
bolus into chyme. The stomach also serves as a temporary reservoir, regulating
the rate at which chyme enters the small intestine. This control is essential for
optimal enzymatic digestion and nutrient absorption downstream.

Protective mechanisms, including mucus secretion and tight epithelial
junctions, prevent autodigestion of the gastric wall. Motor and secretory
processes are functionally interdependent. Effective digestion requires precise
synchronization between mechanical mixing and enzymatic breakdown.

For example, inadequate gastric motility may delay emptying and impair nutrient
absorption, while excessive motility may reduce digestion efficiency. Similarly,
proper chewing enhances enzymatic activity in both the oral cavity and stomach.
Physical activity also influences digestive motility. Moderate exercise can
stimulate peristalsis, whereas intense activity immediately after meals may
temporarily inhibit digestive processes. Understanding this interrelation is
crucial for maintaining gastrointestinal health and preventing functional
disorders.

The physiological principles of nutrition encompass energy balance, nutrient
adequacy, digestibility, and adaptability. These principles are implemented
through the coordinated activity of the digestive system. Motor function and
regulatory mechanisms ensure the efficient transformation of food into
absorbable molecules. The processes occurring in the oral cavity and stomach
represent the initial and essential stages of digestion, involving both mechanical
and enzymatic components. A comprehensive understanding of these
physiological processes provides the scientific basis for rational nutrition and the
prevention of digestive disorders.

60




WREA
§i:€ Eureka Open Access Journals

SP

OPEN ACCESS JOURNALS

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

References
1.

Guyton, A. C., & Hall, J. E. (2021). Textbook of Medical Physiology (14th
ed.). Philadelphia: Elsevier. pp. 779-812.

Barrett, K. E., Barman, S. M., Brooks, H. L., & Yuan, J. X. J. (2019).
Ganong’s Review of Medical Physiology (26th ed.). New York: McGraw-
Hill Education. pp. 487-520.

Boron, W. F., & Boulpaep, E. L. (2017). Medical Physiology (3rd ed.).
Philadelphia: Elsevier. pp. 847—890.

Johnson, L. R. (Ed.). (2018). Physiology of the Gastrointestinal Tract (6th
ed.). Academic Press. pp. 25-68; 345-372.

Oprames, H. [11., & Carrapos, K. b. (2014). JluarHocTka u Xupypruyeckas
TaKTHKa TIpU OOpaTHOW poTallMd KUIICYHWKa Yy jAeTeld. JleTckas
xupyprus, 18(3), 29-32.

Sattarov, J., & Nazarov, N. (2020). Features of the clinic, diagnosis and
treatment of mesocolic-parietal hernias in newborns and children of elder
age groups. Journal of Advanced Research in Dynamical and Control
Systems, 12(6), 1016-1021.

Carrapos, XK. b., & bo6oes, M. III. (2025). TUCTOJIOTMYECKAA
CTPYKTYPA CTEHKHU TOJICTOM KMIIKHW IIPU VJIJIMHEHUU U
HAPYIUIEHUU EE ®UKCALIMU Y JETEM. Eurasian Journal of Medical
and Natural Sciences, 5(10-2), 84-92.

bo6oes, M. 111., & Carrapos, XK. b. (2025). COBPEMEHHBIE METO/IbI

JIMATHOCTUKU u JIUDOOEPEHLIMAJIBHOMN
JUATHOCTUKNYACTUYHOM  BPOXJEHHOM  KUIIEYHOI
HEITPOXOJAUMOCTH vy HOBOPOXIEHHBIX u

MJIAJIEHIIEB. Eurasian Journal of Medical and Natural Sciences, 5(10-2),
76-83.

Oprames, H. 1., Carrapos, XK. b., & Oprames, b. b. (2015). Cunapom
Jlenna y HoBopoxkeHHbIX. JleTckast xupyprus, 19(2), 26-29.

61




WREA
§i:€ Eureka Open Access Journals

SP

OPEN ACCESS JOURNALS

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

10.

1.

12.

13.

14.

15.

16.

17.

CarrapoB, X. b., & bo6oes, M. II. (2025). KIIMHUYECKUE
OCOBEHHOCTH, JUATHOCTHUKA U JIEYEHUE AHOMAJIUU
OUKCAIIMW W VJJIMHEHWS  TOJICTOM  KMIIKKM YV
IMEJUATPUYECKUX ITAIIMEHTOB. Eurasian Journal of Medical and
Natural Sciences, 5(10-2), 93-101.

Carrapos, XK., & Xyppamos, ®@. (2019). Ynbprpa3sBykoBo€ HCCII€IOBAHUE B
JUAarHOCTUKE BPOKJICHHOW KHILIEYHOM HENPOXOAUMOCTH y nerei. JKypHan
BECTHUK Bpaua, 1(3), 94-98.

Oprames, H. III., & Carrapos, XK. b. (2013). JluarHocTuka u JiedyeHue
BPOXICHHOMN KHIIEYHOM HETPOXOANMOCTH y
HOBOPOX/ICHHBIX. COBpEMEHHAs MEIUIIMHA: aKTyallbHBIE BOIPOCHI, (25),
58-65.

Sh, B. M. (2025). Cystic duplication of the stomach in children. Web of
Medicine: Journal of Medicine. Practice and Nursing, 3(1), 367-371.
XyppamoB, ®@. M., Carrapos, K. b., Xamunos, b., & Xannapos, H. C.
(2024). bonamapga xopuH OynuioTd OuTHIIMA Kacayumurd. [lemuarpus
xKypHanu, (1), 553-559.

Fayzieva, N., & Abrorxo’ja, R. (2025). INTEGRATION OF BIOPHYSICS
AND INFORMATION TECHNOLOGIES FOR MODELING HUMAN
BIOMECHANICAL MOVEMENTS USING 3D SENSORS AND
MACHINE LEARNING. Eureka Journal of Health Sciences & Medical
Innovation, 1(2), 54-68.

Nodira, F. (2018). Specificity of interaction between teacher and students in
the process of teaching a foreign language. Bonpocsl Hayku 1 06pazoBaHus,
(8 (20)), 141-143.

Alisherovna, K. S. S. F. N., Amanaliyevich, O. N., & Polatovich, K. S.
(2025). MECHANISMS OF IONIZING RADIATION-INDUCED
DAMAGE TO CELLS AND DNA. SHOKH LIBRARY, 1(13).




WREA
g:é Eureka Open Access Journals

&P

OPEN ACCESS JOURNALS

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

18.

19.

20.

21.

22.

23.

24.

Dusaliyev, F. M., & Sh, B. M. (2026). CLINICAL COURSE AND
DIAGNOSTIC APPROACHES OF ANORECTAL MALFORMATIONS
ASSOCIATED WITH RECTOURETHRAL FISTULAS IN BOYS. Shokh
Articles Library, 1(1).

Sh, B. M. (2025). HOMILA ICHI MEKONIYALI PERITONITIN
TEKSHIRISH VA DAVOLASHNI TAKOMILASHTIRISH
(ADABIYOTLAR SHARHI). Central Asian Journal of Academic
Research, 3(11-2), 142-148.

Bo6oes, M. 11I., & Xaiinapos, H. C. (2025). CUHJAPOM OBFBLEMHOI'O
OBPA3OBAHM I BPIOIITHOU TTOJIOCTU Y IETEMN. Eurasian Journal of
Medical and Natural Sciences, 5(10-2), 174-181.

Khaidarov, N. S., Sh, B. M., & Dusaliyev, F. M. (2026). POSTOPERATIVE
ABDOMINAL ADHESIVE DISEASE IN CHILDREN: CLINICAL
EXPERIENCE. Shokh Articles Library, 1(1).

Carrapos, K. b., & bo6oes, M. III. (2025). TUCTOJIOTMYECKAA
CTPYKTYPA CTEHKM TOJICTOM KHUIIKU IPU VUIMHEHUN U
HAPYIUIEHUU EE ®UKCALIMU Y JETEM. Eurasian Journal of Medical
and Natural Sciences, 5(10-2), 84-92.

Bo6oes, M. 111, & Carrapos, XK. B. (2025). COBPEMEHHBIE METO/IbI
JTMATHOCTUKU u TN OOEPEHIIMAJIBHON
JIMATHOCTUKNYACTUYHOM  BPOXJIEHHOM  KUIIEYHOU
HEITPOXOJMMOCTH y HOBOPOXIEHHBIX u

MJIAJIEHIIEB. Eurasian Journal of Medical and Natural Sciences, 5(10-2),
76-83.

bo6oes, M. 111., & Carrapos, XK. b. (2025). COBPEMEHHGBIE METO/IbI
JIMATHOCTUKU " JINPOEPEHIIMAJIBHOM
JUATHOCTUKNYACTUYHOM  BPOXJEHHOM  KUIIEYHOI
HEITPOXOANUMOCTHU v HOBOPOXIEHHBIX 4

63




WREA
g:é Eureka Open Access Journals

&P

OPEN ACCESS JOURNALS

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

25.

26.

27.

28.

29.

30.

31.

32.

MJIAJIEHIIEB. Eurasian Journal of Medical and Natural Sciences, 5(10-2),
76-83.

Sh, B. M. (2025). YANGI TUG ‘ILGAN CHAQALOQLAR VA GO
‘DAKLARDA UCHRAYDIGAN QISMAN TUG ‘MA ICHAK
TUTILISHINI ZAMONAVIY DIAGNOSTIK TAKTIKASINI
TANLASH. Central Asian Journal of Academic Research, 3(11-2), 136-141.
Carrapos, XK. b., & bobGoes, M. II. (2025). KIIMHNYECKUE
OCOBEHHOCTH, JUATHOCTHUKA U JIEYEHUE AHOMAJIUU
OUKCAIIMM W VUIMHEHUSA  TOJCTOM  KUIIKU Y
IMEJUATPUYECKUX ITAIIMEHTOB. Eurasian Journal of Medical and
Natural Sciences, 5(10-2), 93-101.

Sh, B. M. (2025). Intrauterine meconium peritonitis (literature
review). Eurasian Journal of Medical and Natural Sciences, 5(10-2), 46-51.
Sh, B. M. (2025). Cystic duplication of the stomach in children. Web of
Medicine: Journal of Medicine. Practice and Nursing, 3(1), 367-371.
TypcynoBa, O. A., & Ilapamos, b. V. (2017). UI3SYUEHUE YACTOTbI
3ABOJIEBAEMOCTU T'EMOPPATMYECKMM BACKVYJIIUTOM VY
JIETEWN. In INTERNATIONAL INNOVATION RESEARCH (pp. 236-239).
[Mapunosa, 3. VY., Amyposa, [. T., & Typcynoa, O. A. (2017).
D¢ddexTHBHOCT CTyNeHUATOH aHTHOAKTEpUATBHONW TEparnvy B JICYCHUU
MMHEBMOHUU Yy nieTeil. Monooit yuensiid, (16), 102-104.

Amypora, JI. T., & Camupxomxkaea, A. A. (2018). OcobGeHnHoctu
KIIMHUYECKON CHMITTOMATHKHU TOPAKEHUS CEPACYHO-COCYIUCTON CHCTEMBI
npu CJI 1 tuna y aereit. [Ipobnemsr Hayku, (2 (26)), 69-73.
Camupxomxkaesa, A. A., & Amyposa, [. T. (2019). OcoGeHHOCTH paHHEH
JTUArHOCTHKU JIHA0CTUYECCKOM KapJUOMHUOIATHH BO B3aWMOCBS3H C
KapIWOJIOTHYECKUMHA MapképaMu y JeTel ¢ caxapHbIM JguaberoM
1. Ypanbckuii METUIIMHCKHM XypHal, (8), 22-24.

64




WREA
g:é Eureka Open Access Journals

&P

OPEN ACCESS JOURNALS

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

33.

34.

35.

36.

37.

38.

39.

40.

41.

CamupxomxaeBa, A. A., Amypona, J[. T., & lapamnos, b. VY. (2019).
JTMNATHOCTUYECKHUE KPUTEPUUA KAPINOJIOTMYECKUX
MAPKEPOB VY JJETEH C CAXAPHBIM JIMABETOM I TUIIA. HoBblit
JIeHb B MeJUIMHE, (2), 50-52.

Camupxomxkaena, A. A., & Amyposa, /1. T. (2019). OcoGeHHOCTH COCTOSIHUS
KapANOJOTUYECKIX MapKEPOB B pPAaHHEW ITUATHOCTHKU JIHAOCTHYECKOU
KapJAWOMHOIIATHH y JeTel ¢ caxapHbIM auabetoM 1 tuma. Austrian Journal
of Technical and Natural Sciences, (3-4), 3-7.

Camupxomxkaesa, A. A., & Amyposa, JI. T. (2022). hs-CRP B ceiBopoTKe
KpOBHU KaK MapKep acernTUYeCKOTO BOCHAJICHHE CTEHOK COCYJOB Yy JETEH C
caxapHbiM quabeTom 1 Tuma. In Monoaple yuensie-meauuune (pp. 109-113).
Axwmenosa, 1. U., Mmuuszosa, H. 1., Canuxosa, I'. V., & Amyposa, /. T.
(2012). OcobeHHOCTH TICUXOJIOTHYECKOTO Pa3BUTHUS JIETEH OIIKOJIBLHOTO
Bo3pacrta. [leguarpus. Mnmuii-amanuii xxypaain, 38.

Axwmenona, 1. ., & Amyposa, /1. T. (2012). BausiHue UHTErpupOBaHHOTO
Mmonxoaa Mo MPOPUIAKTHKE MHKPOHYTPUEHTHOW HEIOCTAaTOYHOCTH Ha
HEKOTOpbIE MOKa3aTeld (PU3MUECKOTO Pa3BUTHS JETel B BO3pacTe 3 JeT
Pecny6onuku Kapakanmakcran. [lenuarpusi. Unmuii-amanuii sxypran, 34.
CamupxomxkaeBa, A. A., TypcynoBa, O. A., & [apumnoga, 3. V. (2018).
BrusHue kucaopoaTpaHCIOPTHOM CUCTEMBI KPOBU Ha TKAHEBYIO TUITOKCHIO
y aetelt ¢ caxapHbeiM auadbetoM I Tuna. Momonoi yuensiit, (8), 48-51.
Murray, R. K., Bender, D. A., Botham, K. M., Kennelly, P. J., Rodwell, V.
W., & Weil, P. A. (2018). Harper’s Illustrated Biochemistry (31st ed.). New
York: McGraw-Hill Education. pp. 530-548.

Martini, F. H., Nath, J. L., & Bartholomew, E. F. (2020). Fundamentals of
Anatomy & Physiology (11th ed.). Pearson. pp. 912-945.

Hall, J. E. (2020). Guyton and Hall Physiology Review (4th ed.). Elsevier.
pp. 312-336.

65




Eureka Open Access Journals

OREL
5%
~!
= Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

OPEN ACCESS JOURNALS

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026
This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

42. Widmaier, E. P, Raff, H., & Strang, K. T. (2019). Vander’s Human
Physiology (15th ed.). McGraw-Hill Education. pp. 603—640.

43. Tortora, G. J., & Derrickson, B. (2021). Principles of Anatomy and
Physiology (16th ed.). Wiley. pp. 1004-1032.

44. Sherwood, L. (2016). Human Physiology: From Cells to Systems (9th ed.).
Cengage Learning. pp. 617-650.




