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Abstract

Lipids constitute a diverse group of biological molecules that play
indispensable roles in cellular structure, energy storage, signaling, and metabolic
regulation. Unlike carbohydrates and proteins, lipids are characterized by their
hydrophobic or amphipathic properties, allowing them to participate in membrane
formation, hormone synthesis, and intracellular communication. Lipid metabolism
encompasses a complex network of anabolic and catabolic pathways that regulate
the synthesis, transport, storage, and degradation of fatty acids, triglycerides,
phospholipids, and sterols. Proper regulation of lipid metabolism is essential for
maintaining energy homeostasis and normal physiological function. Disturbances
in lipid metabolism contribute significantly to the development of obesity,
dyslipidemia, cardiovascular disease, non-alcoholic fatty liver disease, diabetes
mellitus, and neurodegenerative disorders. Recent advances in molecular biology,
lipidomics, and metabolic research have provided new insights into the
mechanisms governing lipid homeostasis and disease pathogenesis. This review
summarizes the biological functions of lipids, major pathways of lipid metabolism,
regulatory mechanisms, and their clinical significance in human health and disease.
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Introduction

Lipids are among the fundamental biomolecules required for life. They are
structurally diverse compounds that include fatty acids, triglycerides,
phospholipids, glycolipids, sphingolipids, and sterols. Although traditionally
recognized as energy reserves, lipids perform numerous biological functions
extending beyond energy storage.

In humans, lipids account for a substantial proportion of body mass and are
essential for cellular organization, membrane integrity, signal transduction, and
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endocrine regulation. The metabolism of lipids is tightly controlled through
coordinated interactions among the digestive system, liver, adipose tissue, skeletal
muscle, and endocrine organs.

The growing prevalence of metabolic disorders worldwide has increased
scientific interest in lipid metabolism. Understanding the molecular mechanisms
underlying lipid homeostasis is critical for developing effective preventive and
therapeutic strategies.

Classification of Lipids

Lipids are classified according to their chemical structure and biological
function.

Simple Lipids

Simple lipids consist primarily of fatty acids esterified with alcohols.

Examples include:

o Triglycerides

« Waxes

Triglycerides are the major storage form of energy in animals.

Complex Lipids

Complex lipids contain additional functional groups.

Examples include:

« Phospholipids

« Glycolipids

« Lipoproteins

« Sphingolipids

These molecules play critical roles in membrane structure and cellular
communication.

Derived Lipids

Derived lipids originate from the hydrolysis of simple and complex lipids.

Examples include:

« Fatty acids

« Cholesterol

« Steroid hormones

« Eicosanoids

« Fat-soluble vitamins

These compounds participate in numerous physiological processes.

Biological Functions of Lipids

Lipids perform diverse biological functions essential for survival.

Energy Storage Function

The primary biological role of lipids is long-term energy storage.
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One gram of fat yields approximately 9 kcal of energy, more than twice the
energy provided by carbohydrates or proteins.

Triglycerides stored in adipose tissue serve as major energy reserves during:

« Fasting

« Starvation

« Prolonged exercise

o [llness

This high energy density makes lipids the most efficient form of biological fuel
storage.

Structural Function

Lipids are essential components of biological membranes.

Cell membranes consist primarily of:

« Phospholipids

« Cholesterol

« Glycolipids

These molecules maintain membrane:

o Fluidity

« Stability

« Selective permeability

Membrane lipids are crucial for normal cellular function and intracellular
communication.

Protective Function

Adipose tissue provides mechanical protection for internal organs.

Examples include:

« Perirenal fat protecting kidneys

« Orbital fat cushioning the eyes

« Subcutaneous fat reducing physical trauma

Lipids also contribute to thermal insulation and temperature regulation.

Regulatory and Signaling Functions

Numerous biologically active molecules are derived from lipids.

These include:

« Steroid hormones

« Prostaglandins

« Leukotrienes

« Thromboxanes

These signaling molecules regulate:

o Inflammation

« Blood pressure
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o Immune responses

o Cellular growth

Transport Function

Lipoproteins facilitate lipid transport through the bloodstream.

Major lipoprotein classes include:

o Chylomicrons

« Very-low-density lipoproteins (VLDL)

» Low-density lipoproteins (LDL)

« High-density lipoproteins (HDL)

These complexes ensure efficient distribution of lipids among tissues.

Digestion and Absorption of Lipids

Dietary lipids undergo digestion primarily in the small intestine.

4.1 Emulsification

Bile salts produced by the liver emulsify dietary fats, increasing their surface
area for enzymatic digestion.

Enzymatic Hydrolysis

Pancreatic lipase hydrolyzes triglycerides into:

« Free fatty acids

« Monoacylglycerols

Additional enzymes participate in the digestion of phospholipids and
cholesterol esters.

Absorption

Lipid digestion products are absorbed by intestinal epithelial cells and
reassembled into triglycerides.

These lipids are packaged into chylomicrons and transported via the
lymphatic system into circulation.

Fatty Acid Metabolism

Fatty acids represent central molecules in lipid metabolism.

Fatty Acid Activation

Before oxidation, fatty acids are converted into fatty acyl-CoA molecules.

This activation process occurs in the cytoplasm and requires ATP.

Transport into Mitochondria

Long-chain fatty acids enter mitochondria via the carnitine shuttle system.

Key components include:

« Carnitine

« Carnitine palmitoyltransferase I

« Carnitine palmitoyltransferase II
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Defects in this transport system may result in metabolic disorders.

B-Oxidation of Fatty Acids

p-Oxidation is the primary pathway for fatty acid degradation.

The process occurs in mitochondria and generates:

o Acetyl-CoA

« NADH

« FADH.

These products subsequently enter energy-producing pathways.

Each cycle removes two carbon atoms from the fatty acid chain.

For example, complete oxidation of palmitic acid yields approximately 106
ATP molecules.

Ketone Body Metabolism

During prolonged fasting, starvation, or uncontrolled diabetes, the liver
converts excess acetyl-CoA into ketone bodies.

Major ketone bodies include:

o Acetoacetate

« B-Hydroxybutyrate

 Acetone

Ketone bodies serve as alternative energy sources for:

e Brain

« Heart

« Skeletal muscle

Ketogenesis represents an important adaptive response to glucose scarcity.

Lipogenesis

Lipogenesis refers to fatty acid synthesis.

The process occurs primarily in:

o Liver

« Adipose tissue

« Lactating mammary glands

Excess dietary carbohydrates and proteins may be converted into fatty acids
for storage.

Key enzyme:

Fatty Acid Synthase

The end product of de novo lipogenesis is typically palmitic acid.

Triglyceride Metabolism

Triglycerides serve as the body's principal energy reserve.

Synthesis

Triglyceride synthesis occurs primarily in:
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o Liver

« Adipose tissue

« Intestinal mucosa

Breakdown

Lipolysis is catalyzed by:

« Hormone-sensitive lipase

« Adipose triglyceride lipase

Lipolysis releases:

« Free fatty acids

« Glycerol

These products enter metabolic pathways to generate energy.

Cholesterol Metabolism

Cholesterol is an essential lipid molecule involved in numerous physiological
functions.

Biological Roles

Cholesterol serves as a precursor for:

« Steroid hormones

e Vitamin D

« Bile acids

It is also an important component of cell membranes.

Biosynthesis

Most cholesterol is synthesized in the liver.

The rate-limiting enzyme is:

HMG-CoA Reductase

This enzyme is the primary target of statin medications used to treat
hypercholesterolemia.

Lipoprotein Metabolism

Because lipids are insoluble in water, they require specialized transport
systems.

Chylomicrons

Transport dietary triglycerides from the intestine.

VLDL

Transport endogenous triglycerides synthesized in the liver.

LDL

Deliver cholesterol to peripheral tissues.

Elevated LDL levels are associated with atherosclerosis.

HDL

Facilitates reverse cholesterol transport from tissues back to the liver.

149



U SA % AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR

scinrrc sourais Rttt Volume-4| Issue-6| 2026 Published: |30-06-2026|

Higher HDL concentrations are generally associated with cardiovascular
protection.

Hormonal Regulation of Lipid Metabolism

Several hormones regulate lipid homeostasis.

Insulin

Stimulates:

« Lipogenesis

« Triglyceride storage

« Fatty acid synthesis

Suppresses lipolysis.

Glucagon

Promotes:

« Lipolysis

« Fatty acid oxidation

Particularly during fasting.

Epinephrine

Activates hormone-sensitive lipase and increases fatty acid mobilization
during stress.

Cortisol

Enhances lipolysis and influences lipid redistribution.

Disorders of Lipid Metabolism

Abnormal lipid metabolism contributes to numerous diseases.

Obesity

Characterized by excessive accumulation of adipose tissue.

Associated complications include:

« Insulin resistance

« Hypertension

« Cardiovascular disease

Dyslipidemia

Abnormal blood lipid concentrations increase cardiovascular risk.

Common abnormalities include:

« Elevated LDL cholesterol

« Elevated triglycerides

« Reduced HDL cholesterol

Atherosclerosis

Excess LDL cholesterol contributes to plaque formation within arterial walls.

Consequences include:

« Coronary artery disease
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« Myocardial infarction

« Stroke

Non-Alcoholic Fatty Liver Disease

Characterized by excessive lipid accumulation within hepatocytes.

The condition is closely associated with obesity and metabolic syndrome.

Recent Advances in Lipid Research

Technological developments have transformed the study of lipid biology.

Important advances include:

o Lipidomics

« Metabolomics

« Genomic medicine

« Precision nutrition

« Molecular imaging

These approaches have improved understanding of lipid-related diseases and
facilitated the development of targeted therapies.

Conclusion

Lipids are multifunctional biomolecules that serve as energy reserves,
structural components, signaling molecules, and regulators of cellular physiology.
Their metabolism involves highly coordinated pathways responsible for lipid
digestion, absorption, transport, storage, synthesis, and degradation. Proper
regulation of lipid metabolism is essential for maintaining metabolic homeostasis
and overall health. Disturbances in lipid metabolism contribute significantly to the
global burden of obesity, cardiovascular disease, diabetes, and other chronic
disorders. Continued advances in molecular biology and lipidomics are expected to
provide new insights into disease mechanisms and support the development of
innovative therapeutic strategies.

REFERENCES:

1.Nelson DL, Cox MM. Lehninger Principles of Biochemistry.

2. Murray RK et al. Harper's Illustrated Biochemistry.

3.Voet D, Voet ]JG. Fundamentals of Biochemistry.

4 Berg JM, Tymoczko JL, Gatto GJ. Biochemistry. 9th Edition.

5.Ferrier DR. Lippincott [llustrated Reviews: Biochemistry.

6.Makhamatov, U., Malikov, N., Po‘latov, S., Yusupov, M., Ibragimov, U,
Kenjayeva, X., & Umarov, S. (2026). ORGANIZING HEALTHY AND SAFE
NUTRITION IN NON-COMMUNICABLE DISEASES. Shokh Articles Library, 1(1).

151



U S A @ AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR
scienTric JournaLs kst Volume-4| Issue-6| 2026 Published: |30-06-2026 |

750G LOM TURMUSH TARZINI TASHKIL ETISHNI DOLZARB
MUAMMOLARI VA ULARNING YECHIMLARI. M .Ashurova, U Maxamatov, X
Xaitov, S Yakubov, U Ibragimov. SCIENTIFIC ASPECTS AND TRENDS IN THE
FIELD OF SCIENTIFIC RESEARCH 3 (33), 57-61

8. Flatulence in Children and Adolescents and its Prevention. U Shoirjonovich,

KM Abdulkhamidovna. European Journal of Innovation in Nonformal Education 2
(1), 83-85

9. Its Importance for The Health of the Child and Mother. HA Akhunjonova,
US Makhamatov, KM Saydullayeva, KO Khojimatov, ...Journal of clinical and

preventive medicine 2, 61-64

10. HISTOSTRUCTURE OF THE GASTRIC MUCOUS MEMBRANE OF RATS
WITH A SINGLE PROTEIN DIET. S Salomov, XM Aliyev, PP Rakhmanov, MD
Ashurova, US Makhamatov. EUROPEAN JOURNAL OF MODERN MEDICINE

AND PRACTICE 2 (4), 14-16
11. Platelet deficiency disease among children and adolescents and measures

to prevent it. KMA Makhamatov U.Sh. Eurasian Medical Research Periodical, 37-39
12. Food Poisoning and Its Prevention and Disposal Methods. XU
Baxodirovna, MU Shoirjonovich. Muposas Hayka, 85-87

13. Negative Consequences of Poor and Irregular Diet and Recommendations
for Healthy Diet. MD Ashurova, US Maxamatov, UA Teshaboyev, KM
Saydullayeva

Ethiopian International Journal of Multidisciplinary Research 10 (11), 509-512

14. Integral Helmintoses in Children and Their Etiological Factors. U
Maxamatov, M Xabibullayeva. IQRO JURNALI 1 (2), 233-236

15. CLINIC, DIAGNOSIS OF BOTULISM IN CHILDREN AND
ADOLESCENTS OF SCHOOL AGE MUS COURSE. World Bulletin of Public
Health 18, 50-52

16. Nutrition of Young Mothers and Recommendations. U Maxamatov, A

Nematullayev, D Raimjonov, J Ikromov. Eurasian Journal of Medical and Natural
Sciences 2 (6), 160-162
17. Negative Consequences of More Eating and Recommendations on Eating

U Maxamatov, D Raimjonov, ] Ikromov, A Nematullayev

EBpasuiickuit XXy pHasl MeAMLIVMHCKIX VI eCTeCTBeHHBbIX Hayk 2 (6), 156-159

18. THE EFFECTIVENESS OF URGENT MEDICAL INSTRUCTIONS IN
EMERGENCY STATIONS. MU Shoirjonovich, XU Baxodirovna

Muposas Hayka, 37-40

152


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:blknAaTinKkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:HDshCWvjkbEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:eQOLeE2rZwMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:eQOLeE2rZwMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9yKSN-GCB0IC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:IWHjjKOFINEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:ULOm3_A8WrAC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:Zph67rFs4hoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:0EnyYjriUFMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qjMakFHDy7sC

U s A @ AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR
scinrrc sourais Rttt Volume-4| Issue-6| 2026 Published: |30-06-2026 |

19. Determining the health of children and adolescents. M.D. Ashurova, U.Sh.
Makhamatov, K.M. Saydullaeva, A.L Valiyev, F.I Isroilov. BIO Web of Conferences
65, 05029

20. THE PLACE AND ROLE OF HEALTHY AND HIGH-QUALITY
NUTRITION IN STUDENTS'MASTERY OF EDUCATIONAL ACTIVITIES

MD Ashurova. Ethiopian International Journal of Multidisciplinary Research
10 (11), 506-508

21. Anemia Disease and Rational Nutrition in it. U Makhamatov IQRO 2 (2),
280-283

22. Gigenic Bases of Optimization of Children and Comments Nursed in

General Schools. U Maxamatov. Web of Semantic: Universal Journal on Innovative
Education 2 (3), 56-65

23. Treatment of Triggeral Helmintosis in Children and Adolescents Using
Folk Medicine. U.Sh. Maxamatov. Univer Publishing

24. Ananm3 marmmeHToB ¢ mHekmmenn COVID-19, poinb MHMKpo3JIeMeHTa

[IMHKA B OpraHmM3Me 4ejIoBeKa ¥ ero PpoJib B PacCIpOCTpaHeHUM M HPOMWIAKTUKE

sabosiepanus. YA Temaboes, XK PysmaTosa, YIII MaxamaTtos, KM Carninysuiaesa

DKOHOMMKa m counyM, 374-381
25. Vitamins and Human health. UB Xatamova, US Maxamatov. Muposas

HaykKa, 83-85

26. OPTIMAL NUTRITION PROGRAM FOR CHILDREN: DEVELOPMENT
AND IMPLEMENTATION. M Umidjon Modern World Education: New Age
Problems-New solutions 1 (3), 70-72

27. OKVIPEHVE V1 EI'O TTOCJIEJICTBIVIA. Y MaxamaTto Hayunsmt ViMiryiisc
3 (26), 69-73

28. EKSTRAGENITAL PATOLOGIYALAR, HOMILADORLIKNING O’ZARO
BIR BIRIGA TA'SIRI VA BU HOLATDA OVOQATLANISH TARTIBI

U Maxamatov, D Abselyamov, X Kenjayeva, S Po’latov. MASTERS 3 (3), 5-10

29. CARDIOVASCULAR DISEASES AND HYGIENIC PRINCIPLES OF
HEALTHY NUTRITION. F Mamadaliyev, D Abselyamov, S Pulatov, K Kenjayeva,
U Maxamatov. Journal of Multidisciplinary Sciences and Innovations 1 (2), 765-768

30. EMERGENCY SITUATIONS RESPONSIBILITIES AND PREVENTION
MEASURES. MU Shoirjonovich, XU Baxodirovna. Muposas Hayka, 33-36

31. PA3SBUTUE JMABETA V BOJIbHBIX WHOEKHIMEN COVID-
19/ /EBpa3suiickuii xxypHasl MeAUIIMHCKIX VI eCTeCTBeHHbIX HayK.-2022

YII Maxamatos. T 2 (5), 13-18

32. CTAHOBJIEHVIE MVKPOBMOIIEHO3A VYV HEJOHOIEHHbBIX W
HOPMAJIbHOPOX/TEHHBIX HOBOPOXXAEHHbBIX IETEN

153


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:hC7cP41nSMkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qUcmZB5y_30C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:qUcmZB5y_30C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:mVmsd5A6BfQC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9ZlFYXVOiuMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:9ZlFYXVOiuMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:LkGwnXOMwfcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:2osOgNQ5qMEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:bEWYMUwI8FkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&citation_for_view=fjbW27kAAAAJ:bEWYMUwI8FkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:RHpTSmoSYBkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:M3NEmzRMIkIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:M3NEmzRMIkIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:_FxGoFyzp5QC

U SA @ AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR
[scnrrc ouais REpT Volume-4| Issue-6| 2026 Published: |30-06-2026|

PM Illepmatos, YIII MaxamatoB. AKTyaJIbHble Hay4dHBbIe WCCIICIOBAaHMS B
COBpeMeHHOM Mupe, 76-79

33. METABOLISM OF BASIC SUBSTANCES AND THEIR SIGNIFICANCE IN
THE BODY. U Maxamatov, D Abselyamov. MODELS AND METHODS FOR
INCREASING THE EFFICIENCY OF INNOVATIVE RESEARCH 4

34. Makhamatov U., Muslimakhon R. THE ROLE OF UNHEALTHY DIET IN
THE PATHOGENESIS OF NON-COMMUNICABLE DISEASES //AMERICAN
JOURNAL OF APPLIED MEDICAL SCIENCE. - 2025. - T. 3. - Ne. 10. - C. 63-72.

35. Makhamatov U., Muslimakhon R. NUTRITION OPTIMIZATION IN
OSTEOPOROSIS FOLLOWING COVID-19 //AMERICAN JOURNAL OF
APPLIED MEDICAL SCIENCE. - 2025. - T. 3. - Ne. 10. - C. 52-62.

36. Maxamatov U., Muslimaxon R. SOG'LOM TURMUSH TARZI
SALOMATLIK OMILI //AMERICAN JOURNAL OF APPLIED MEDICAL
SCIENCE. - 2025. - T. 3. - Ne. 10. - C. 73-82.

154


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:e5wmG9Sq2KIC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=fjbW27kAAAAJ&cstart=20&pagesize=80&citation_for_view=fjbW27kAAAAJ:e5wmG9Sq2KIC

