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Abstract  

This research article provides an in-depth analysis of changes in calcium metabolism in women 

during menopause and its effects on the body. It discusses the disruption of calcium assimilation 

caused by the decrease in estrogen levels, leading to bone mass loss and the development of 

osteoporosis from a scientific perspective. The article extensively explores the biochemical 

mechanisms of calcium metabolism, the physiological changes occurring during menopause, the 

process of bone tissue remodeling, and their overall impact on the body. The research findings 

highlight diseases resulting from calcium deficiency during menopause, their prevention methods, 

and treatment strategies. The article also provides information on the use of calcium supplements, 

vitamin D support, and other preventive measures. 
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Introduction  

Menopause represents a critical phase in women's health that has garnered significant attention in 

medicine and endocrinology. This physiological transition is characterized by marked decreases in 

estrogen and progesterone hormones, which profoundly affect not only the reproductive system but 

also metabolic processes throughout the body, particularly calcium metabolism. Calcium metabolism 

constitutes one of the most essential biochemical processes supporting organismal vitality. This 

process ensures the integrity of bone and dental tissues while participating in nerve impulse 

transmission, muscle contraction, blood coagulation, and numerous enzymatic reactions. During 

menopause, declining estrogen levels precipitate serious disruptions in calcium assimilation and bone 

tissue metabolism, leading to the development of osteoporosis, bone fractures, and other mineral 

metabolism disorders. According to the World Health Organization, over nine million osteoporosis-

related bone fractures occur annually among women over fifty years of age worldwide. These 

statistics underscore the urgent need to study and properly manage calcium metabolism during 

menopause. Scientific research has also established that calcium deficiency during menopause 

negatively impacts not only the skeletal system but also the cardiovascular system, nervous system, 

and other organ systems. 
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Methodology  

Calcium metabolism represents a complex biochemical process encompassing intestinal calcium 

absorption, renal excretion, and storage in bone tissue. This process is primarily governed by three 

critical hormones: parathyroid hormone, calcitonin, and calcitriol, the active form of vitamin D. 

Parathyroid hormone is secreted in response to decreased serum calcium levels, stimulating calcium 

release from bone tissue, enhancing renal calcium reabsorption, and increasing intestinal calcium 

assimilation. Vitamin D serves as the most important factor ensuring calcium assimilation in the 

organism. It is synthesized in the skin under ultraviolet radiation or enters the organism through diet. 

Following a series of transformations in the liver and kidneys, vitamin D converts to its active form, 

calcitriol, which increases synthesis of calcium-binding proteins in the intestinal wall and ensures 

calcium absorption into the bloodstream. Calcitonin, secreted from the thyroid gland, ensures the 

reduction of elevated serum calcium levels. The bone tissue remodeling process represents a complex, 

continuous phenomenon throughout organismal life, during which old bone tissue is destroyed and 

new tissue is formed. This process is accomplished by cells called osteoblasts and osteoclasts. 

Osteoblasts are cells that form new bone tissue, while osteoclasts are cells that degrade old bone 

tissue. In a balanced state, these two processes equilibrate, but during menopause this balance 

becomes disrupted. 

The menopausal period is characterized by cessation or sharp reduction in estrogen and progesterone 

hormone production in the female organism. Estrogen hormone not only governs reproductive 

functions but also plays a crucial role in calcium metabolism. This hormone enhances intestinal 

calcium absorption, reduces renal calcium loss, and limits osteoclast activity in bone tissue. With 

declining estrogen levels, all these functions become disrupted. During the postmenopausal period, 

estrogen deficiency results in sharply increased osteoclast activity, leading to accelerated bone 

destruction processes. Simultaneously, osteoblast activity relatively decreases, resulting in the 

initiation of bone mass loss. Research demonstrates that women may lose twenty to thirty percent of 

their bone mass within the first five to ten years following menopause onset. Disrupted calcium 

assimilation is not solely related to estrogen deficiency. With advancing age, intestinal wall 

permeability decreases, vitamin D synthesis diminishes, and renal calcitriol production function 

weakens. The combination of these factors leads to further deepening of calcium deficiency. 

Additionally, increased parathyroid gland activity is observed during menopause, which further 

intensifies calcium release from bone tissue. 

Disrupted calcium metabolism during menopause adversely affects various organismal systems. The 

most significant consequence is the development of osteoporosis. Osteoporosis is a disease 

characterized by disruption of bone tissue microarchitecture and decreased bone density, which 

significantly increases fracture risk. Postmenopausal osteoporosis is the most widespread type of 

osteoporosis among women. Osteoporosis development primarily manifests in the vertebral columns, 

femoral neck, and distal portions of the wrist. These locations are areas rich in trabecular bone tissue 

and are most sensitive to estrogen deficiency. Vertebral compression fractures result in height 

reduction, kyphosis development, and chronic pain syndrome appearance. Femoral neck fractures 

often lead to limited mobility and decreased independent quality of life. Calcium deficiency also 

affects nervous system function. Calcium plays an important role in nerve impulse transmission, and 

its deficiency may manifest through cramps, muscle weakness, and tetany signs. In the cardiovascular 
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system, calcium deficiency may lead to arrhythmia, disrupted cardiac muscle contraction function, 

and blood pressure alterations. In the endocrine system, disrupted calcium metabolism leads to 

parathyroid gland hyperfunction. This condition further increases osteoclast activity and accelerates 

bone destruction processes. Additionally, calcium deficiency increases the risk of kidney stone 

formation, as the organism releases excess calcium from bone tissue to compensate for calcium 

deficiency. 

Several diagnostic methods are employed to assess calcium metabolism during menopause. Dual-

energy X-ray absorptiometry is the most accurate and widely used method for measuring bone 

density. This method measures bone mineral density in the vertebral columns, femur, and wrist, and 

assesses osteoporosis risk. Laboratory examinations occupy an important position in assessing 

calcium metabolism. Measuring serum calcium, phosphorus, alkaline phosphatase, parathyroid 

hormone, and vitamin D levels enables assessment of calcium metabolism status. The urine calcium 

to creatinine ratio is used to evaluate renal calcium loss. Measuring bone metabolism markers holds 

significant importance for assessing processes occurring in bone tissue. Bone formation markers 

include osteocalcin, bone-specific alkaline phosphatase, and procollagen peptides, while bone 

resorption markers include collagen metabolites, which are widely employed. These markers are used 

to monitor treatment effectiveness and assess disease progression dynamics. 

 

Results and Discussion 

Treating and preventing disrupted calcium metabolism during menopause requires a comprehensive 

approach. First and foremost, adequate calcium and vitamin D supplementation is important. Daily 

calcium intake during menopause is recommended at twelve hundred to fifteen hundred milligrams. 

Vitamin D intake should be eight hundred to one thousand international units daily. Hormone 

replacement therapy is an effective method for compensating estrogen deficiency and slowing bone 

loss. Estrogen preparations reduce osteoclast activity and balance the bone remodeling process. 

However, application of this therapy must be implemented considering individual risk factors, as 

prolonged use may introduce certain risks. 

Bisphosphonates constitute a widely used group of medications in osteoporosis treatment that reduce 

osteoclast activity and slow bone resorption. Preparations such as alendronate, risedronate, and 

ibandronate are effective for increasing bone density and reducing fracture risk. Precise adherence to 

administration protocols and precautionary measures for these preparations is essential. Lifestyle 

modifications hold significant importance for improving calcium metabolism. Regular physical 

activity, particularly weight-bearing exercises and resistance training, increases bone tissue strength 

and slows bone loss. Walking itself is beneficial for bone health, with at least thirty minutes of daily 

walking recommended. Sun exposure is important for vitamin D synthesis. Fifteen to twenty minutes 

of sun exposure several times weekly is sufficient for maintaining normal vitamin D levels. However, 

individuals with sensitive skin should take precautionary measures and supplement with additional 

vitamin D if necessary. 

Increasing calcium-rich foods in the diet is important. Dairy products, green leafy vegetables, fish, 

nuts, and seeds serve as calcium sources. Limiting caffeine, alcohol, and excess salt consumption is 

recommended to reduce calcium loss. 
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Changes in calcium metabolism during menopause represent a significant physiological process 

exerting comprehensive and long-term effects on the female organism. Disrupted calcium 

assimilation and bone tissue loss resulting from decreased estrogen hormone lead to the development 

of osteoporosis and other serious complications. Due to the complexity and multifaceted impact of 

this process, proper management of calcium metabolism is essential not only for preserving bone 

health but also for improving overall quality of life. 

 

Reference 

1. Pattoyevich, G. A., & Nilufar, M. (2025, June). THE IMPACT OF NUTRITION ON 

DYSBIOSIS AND INTESTINAL MICROBIOTA DEVELOPMENT IN YOUNG CHILDREN. 

In Scientific Conference on Multidisciplinary Studies (pp. 188-194). 

2. Abdullajonovna, N. X. (2025, February). ADVERSE EFFECTS OF SALICYLATES. In 

International Educators Conference (pp. 119-125). 

3. Aliyevna, P. L. Z., & Ibroxim o’g, G. A. H. (2023). OBESITY-CAUSES, PREVALENCE, 

CLINICS, DIAGNOSIS AND TREATMENT MEASURES. INTERNATIONAL JOURNAL OF 

ADVANCED RESEARCH IN EDUCATION, TECHNOLOGY AND MANAGEMENT, 2(10). 

4. Aliyevna, P. Z. (2025). PREVALENCE OF METABOLIC SYNDROME AND RISK 

FACTORS: POPULATION STUDY RESULTS. GLOBAL TRENDS IN SCIENCE AND 

INNOVATION, 1(1), 168-169. 

5. Aliyevna, P. Z. (2025). DEVELOPMENT OF AN INTEGRAL RISK INDEX FOR 

METABOLIC SYNDROME. GLOBAL TRENDS IN SCIENCE AND INNOVATION, 1(1), 

166-167. 

6. Тешаев, Ш. Ж., & Пулатова, З. А. (2023). ДАУН СИНДРОМИ МАВЖУД БЕМОР 

БОЛАЛАР ВА ШУ КОНТИНГЕНТДАГИ СОҒЛОМ БОЛАЛАР ЖИСМОНИЙ 

РИВОЖЛАНИШНИНГ АНТРОПОМЕТРИК ПАРАМЕТРЛАРИНИНГ ҚИЁСИЙ 

ТАҲЛИЛИ. Журнал гуманитарных и естественных наук, (4 [2]), 30-35. 

7. Teshaev, S. J., & Pulatova, Z. A. (2023). FORMATION OF INDICATORS OF PHYSICAL 

DEVELOPMENT OF THE CHILD'S BODY UNDER THE INFLUENCE OF VARIOUS 

ENVIRONMENTAL FACTORS. Журнал гуманитарных и естественных наук, (3 [2]), 21-26. 

8. Sheraliyevich, A. B. (2025, February). LASER HAIR REMOVAL: DIODE LASER. In 

International Conference on Modern Science and Scientific Studies (pp. 8-11). 

9. Sheraliyevich, A. B. (2025). LASERS FOR ACNE, COMBINATIONS OF LASERS AND 

LIGHTS WITH MEDICAL THERAPIES. Web of Medicine: Journal of Medicine, Practice and 

Nursing, 3(2), 422-425. 

10. Исакёнович, С.М. (2025). ЭФИРНЫЕ МАСЛА И ИХ АНТИМИКРОБНОЕ ДЕЙСТВИЕ. 

Web of Medicine: Журнал медицины, практики и сестринского дела , 3 (5), 654-660. 

11. Isakjonovich, S. M. (2024). THE EFFECT OF MEDICINAL PLANTS ON THE 

INFLAMMATORY PROCESS. Ethiopian International Journal of Multidisciplinary Research, 

11(06), 287-289. 

12. Саримсаков, М. М., & Султанова, Р. Х. ИЗУЧЕНИЕ ПРОТИВОВОСПАЛИТЕЛЬНОГО 

ДЕЙСТВИЯ МАСЛА ХВОИ И РОМАШКИ ЛЕКАРСТВЕННОЙ. 



 

 

Volume 3, Issue 12, December 2025  ISSN (E): 2938-3765 

462 | P a g e  
 
 

13. Kamalovich, S. I. (2025). ORGAN-PRESERVING SURGICAL TECHNIQUES AND 

PROGNOSIS IN PEDIATRIC PATIENTS WITH HEPATIC AND TUMOR PATHOLOGIES. 

Web of Medicine: Journal of Medicine, Practice and Nursing, 3(5), 693-700. 

14. Kamalovich, S. I., & Isroilovna, S. M. (2025, June). THE ROLE OF LAPAROSCOPY IN THE 

MANAGEMENT OF PEDIATRIC APPENDICITIS. In Scientific Conference on 

Multidisciplinary Studies (pp. 269-274). 

15. Sharapov, I. K. (2024). CONGENITAL ESOPHAGEAL DEFECTS IN CHILDREN. Analysis of 

world scientific views International Scientific Journal, 2(1), 107-112. 

16. Kamalovich, S. I. (2022). Modern Methods of Surgical Treatment of Gastric Ulcer and Duodenal 

Ulcer. Texas Journal of Medical Science, 15, 91-95. 

17. Kamalovich, S. I. (2023). Congenital Esophageal Defects in Children. Research Journal of 

Trauma and Disability Studies, 2(12), 180-184. 

18. Khodjiakbarovna, K. M. (2025, February). THE ROLE OF THERAPEUTIC PHYSICAL 

EXERCISES IN COVID-19 RECOVERY. In International Conference on Modern Science and 

Scientific Studies (pp. 3-7). 

19. Khodjiakbarovna, K. M. (2025, February). NEGATIVE CONSEQUENCES OF HELMINTH 

INFECTIONS AND PREVENTIVE MEASURES IN TREATMENT. In International 

Conference on Modern Science and Scientific Studies (pp. 323-326). 

20. Мурадимова, А. Р., & Ахмедова, Ф. Ш. (2019). Сестринский уход за пациентами при 

геморрагическом инсульте. In Инновации в медицине. Материалы I международной 

научно-практической конференции-Махачкала, 2019.-Том. II.-232 с. (p. 188). 

21. Shakhzodakhon, S. (2025, June). OCCUPATIONAL ALLERGIES: RISK FACTORS, 

DIAGNOSIS, AND DEVELOPMENT OF PREVENTIVE MEASURES. In Scientific 

Conference on Multidisciplinary Studies (pp. 275-281). 

22. Solijon o‘g‘li, A. S. (2025). Issue 5, May 2025 ISSN (E): 2938-3765 451| P age ETIOLOGY 

AND PATHOGENESIS OF BRONCHIECTASIS, A DISEASE CHARACTERIZED BY 

CHANGES IN THE STRUCTURE OF BRONCHIAL TUBES AND CLINICAL 

MANIFESTATIONS. Web of Medicine: Journal of Medicine, Practice and Nursing, 3(5), 451-

458. 

23. Абдуллаев, С. (2025). СВЯЗЬ МЕЖДУ НАРУШЕНИЕМ ВСАСЫВАТЕЛЬНОЙ 

ФУНКЦИИ ТОНКОЙ КИШКИ И ТЯЖЕСТЬЮ ТЕЧЕНИЯ ПНЕВМОНИИ У ДЕТЕЙ. 

Модели и методы в современной науке, 4(7), 147-151. 

24. Anvarovna, A. I., & PNEUMONIA, I. 1-YEAR-OLD CHILDREN: SYMPTOMS, 

TREATMENT AND PREVENTION. SCIENTIFIC JOURNAL OF RESEARCH IN MEDICINE 

(SJRM) Vol, 1, 9-12. 

25. Алимова, И. А., & Марасулова, М. (2024). КЛИНИЧЕСКИЕ ОСОБЕННОСТИ, ТЕЧЕНИЕ 

КОРОНОВИРУСНОЙ ИНФЕКЦИИ, ОСЛОЖНЕНИЯ И ХАРАКТЕР ПОСТКОВИДНОГО 

СИНДРОМА У ДЕТЕЙ Г. ФЕРГАНЫ. INNOVATIVE DEVELOPMENTS AND RESEARCH 

IN EDUCATION, 3(30), 276-283. 

26. Anvarova, Z. (2025). TIBBIY O ‘QUV MATERIALINI MUSTAQIL O ‘ZLASHTIRISHDA 

TALABALARNING KLINIK AUDIT KO ‘NIKMALARNI RIVOJLANTIRISH 



 

 

Volume 3, Issue 12, December 2025  ISSN (E): 2938-3765 

463 | P a g e  
 
 

METODIKASI. Педагогика и психология в современном мире: теоретические и 

практические исследования, 4(6), 78-83. 

27. Farinoz, A. (2025, January). EXTERNAL OTITIS IN CHILDREN AND ITS TREATMENT. In 

International Conference on Multidisciplinary Sciences and Educational Practices (pp. 48-55). 

28. Muxammadrasul, M. (2024, May). Etiology and Pathophysiology of Diabetes Mellitus. In 

International Congress on Biological, Physical And Chemical Studies (ITALY) (pp. 92-96). 

29. Саиджалилова, Д. Д., & Ғуломова, Р. И. (2023). КЛИНИКО-МОРФОЛОГИЧЕСКАЯ 

ОЦЕНКА СОСТОЯНИЯ НИЖНЕГО СЕГМЕНТА МАТКИ ПОСЛЕ КЕСАРЕВО 

СЕЧЕНИЯ. ЖКМП, 4(4). 

30. Гуломова, Р. И., & Алижонова, Ш. Т. (2022). Особенности операции кесарева сечения на 

современном этапе. Мировая наука, (6 (63)), 66-69. 

31. Umarovich, B. M. (2025, June). PATHOGENESIS, IMMUNITY, PATHOLOGY AND 

CLINICAL MANIFESTATIONS OF MEASLES. In Scientific Conference on Multidisciplinary 

Studies (pp. 303-309). 


