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Abstract 

Hyperandrogenism is a clinical syndrome characterized by excessive production 

of androgen hormones in women, leading to various gynecological and endocrine 

disorders. Recent studies have highlighted the critical roles of vitamin B12 in 

metabolism, hormonal balance, and nervous system functioning. This article analyzes 

the pathogenesis of hyperandrogenism and the potential involvement of vitamin B12 

in its development. Additionally, contemporary treatment methods are reviewed, with 

a focus on the role of vitamin B12 supplementation in enhancing therapeutic efficacy. 
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Introduction 

Hyperandrogenism refers to a condition in women characterized by abnormally 

high levels of androgen hormones, manifesting clinically as ovulatory dysfunction, 

hirsutism, acne, and infertility. This syndrome often involves disruptions in the 

function of endocrine glands, particularly the ovaries and adrenal glands. Polycystic 

ovary syndrome (PCOS) is one of the most common causes of hyperandrogenism. 

In recent years, the importance of vitamins and micronutrients in endocrine and 

metabolic disorders has gained attention, with particular interest in the role of vitamin 

B12 in the pathophysiology of hyperandrogenism. 

1. Hyperandrogenism and Its Etiology 

Hyperandrogenism is characterized by elevated levels of androgen hormones 

such as testosterone, androstenedione, and dehydroepiandrosterone sulfate (DHEA-

S). The primary causes include: 

 Polycystic Ovary Syndrome (PCOS) — a condition marked by disrupted 

ovulation and the presence of multiple small cysts in the ovaries. 

 Adrenal Gland Dysfunction — including congenital adrenal hyperplasia and 

enzyme deficiencies affecting hormone production. 

 Hypothalamic-Pituitary Axis Disorders — leading to altered secretion of 

gonadotropins and other hormones. 

 Secondary Hyperandrogenism — resulting from exogenous substances or 

other medical conditions. 
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Hyperandrogenism is a significant health issue in reproductive-age women due 

to its association with ovulatory dysfunction and infertility. 

2. Physiology and Importance of Vitamin B12 

Vitamin B12 (cyanocobalamin) is a water-soluble vitamin crucial for the 

production of red blood cells, DNA synthesis, and the proper functioning of the 

nervous system. 

 Metabolic Functions: Vitamin B12 is involved in homocysteine metabolism 

through methylation pathways, helping maintain normal homocysteine plasma levels. 

 Neurological Importance: It plays a vital role in myelin synthesis and 

neuronal function. 

 Hematopoiesis: Vitamin B12 deficiency leads to megaloblastic anemia due to 

impaired red blood cell formation. 

3. Relationship Between Hyperandrogenism and Vitamin B12 

Recent studies indicate that vitamin B12 deficiency is frequently observed in 

patients with hyperandrogenism. Key points include: 

 Insulin Resistance and B12: Insulin resistance, a core feature of PCOS and 

hyperandrogenism, is associated with impaired vitamin B12 absorption and reduced 

serum levels. 

 Homocysteine Levels: Vitamin B12 deficiency leads to elevated 

homocysteine, which adversely affects endothelial function and vascular health. 

 Hormonal Imbalance: Low vitamin B12 levels correlate with increased 

androgen levels, exacerbating clinical symptoms. 

Moreover, combined deficiencies of vitamin B12 and folate may influence the 

reversibility and severity of hyperandrogenic syndromes. 

4. Modern Treatment Methods for Hyperandrogenism 

Current therapeutic strategies for hyperandrogenism include: 

 Hormonal Therapy: Oral contraceptives (estrogens and progestins) and anti-

androgens (spironolactone, finasteride) to reduce androgen effects. 

 Insulin Sensitizers: Metformin and other agents to improve insulin resistance 

and metabolic abnormalities. 

 Lifestyle Modifications: Weight management through diet and physical 

activity. 

 Vitamin and Micronutrient Supplementation: Vitamins D, B12, folate, zinc, 

and others. 

5. Improving Treatment Through Vitamin B12 Supplementation 

 Balancing Metformin Therapy: Patients on metformin often develop vitamin 

B12 deficiency, necessitating supplementation. This combination improves insulin 

sensitivity and hormonal balance. 

 Regulating Homocysteine: Vitamin B12 supplementation lowers 

homocysteine levels, enhancing vascular and overall health. 

https://scientific-jl.com/wsrj


World scientific research journal 

 

https://scientific-jl.com/wsrj                                                    Volume-40_Issue-1_June-2025 157 

 Restoring Reproductive Function: Supplementation supports ovulation 

restoration and reduces infertility risk. 

 Supporting Nervous and Emotional Health: Vitamin B12 helps reduce stress 

and neurological dysfunction often accompanying chronic endocrine disorders. 

6. Future Research and Innovative Approaches 

Ongoing research is focused on integrating vitamin B12 as a part of a multimodal 

treatment strategy rather than a standalone therapy. Personalized micronutrient 

therapy based on biomarker monitoring and the development of new pharmacological 

agents involving vitamin B12 are promising fields. 

Conclusion 

Hyperandrogenism is a complex syndrome with multifaceted metabolic and 

hormonal disturbances, requiring comprehensive treatment approaches. Vitamin B12 

plays a significant role in the metabolic pathways associated with hyperandrogenism 

and PCOS. Incorporating vitamin B12 supplementation into treatment regimens can 

improve hormonal and metabolic balance, promote ovulatory function, and enhance 

overall patient health. 
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