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Abstract.  Nandrolone is an anabolic-androgenic steroid (AAS) that was first synthesized 

in the 1950s and has since become one of the most widely studied and used synthetic derivatives 

of testosterone. It is primarily used in clinical medicine to treat various forms of anemia, 

osteoporosis, and muscle-wasting diseases. However, due to its muscle-building properties, 

nandrolone has also gained popularity—and controversy—in the world of sports and 

bodybuilding. The compound remains a topic of scientific, medical, and ethical discussion in the 

present day. 

Keywords: Nandrolone, anabolic-androgenic steroid, protein synthesis, neuroprotective 

and anti-inflammatory. 

 

Chemical and Pharmacological Properties 

Nandrolone, chemically known as 19-nortestosterone, is similar to testosterone but lacks 

a carbon atom at the 19th position. This structural modification reduces its androgenic activity 

while enhancing its anabolic effects. 

Anabolic effects: Promote protein synthesis, nitrogen retention, and muscle growth. 

Androgenic effects: Include development of male secondary sexual characteristics, but 

these are weaker compared to testosterone. 

It is commonly administered in the form of nandrolone decanoate or nandrolone 

phenylpropionate, both of which are long-acting intramuscular injections. 

Mechanism of Action 

Nandrolone binds to androgen receptors in various tissues such as muscles, bones, and 

the nervous system. Once bound, it modulates gene expression, leading to increased protein 

synthesis and muscle mass. Additionally, it promotes bone density by enhancing calcium balance 

and collagen synthesis. 

Effects on the Human Body 

Positive (Therapeutic) Effects 

Treatment of anemia: Stimulates erythropoiesis (red blood cell production). 

Osteoporosis management: Increases bone mineral density. 

Muscle wasting conditions: Useful in HIV/AIDS, cancer, or after severe trauma. 

Improved recovery: Assists in recovery after surgery or long-term illness. 

Adverse Effects 

Like other anabolic steroids, nandrolone carries risks, especially when misused: 

Hormonal imbalance: Suppresses natural testosterone production, leading to testicular 

atrophy and infertility in men. 

Gynecomastia: Due to estrogenic activity via aromatization. 

Liver toxicity: Though less hepatotoxic than oral steroids, long-term use still poses risks. 

Cardiovascular effects: Increases LDL ("bad") cholesterol and lowers HDL ("good") 

cholesterol, potentially leading to heart disease. 

Psychiatric symptoms: Aggression, mood swings, and even depression upon withdrawal. 



338 

                                           ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 2 Issue 5                                                                              

 
 

Virilization in women: Deepened voice, hirsutism, and menstrual irregularities. 

Current Significance 

1. Medical Use 

Nandrolone remains a valuable drug in the treatment of: 

Chronic kidney disease–related anemia 

Osteoporosis (especially in postmenopausal women) 

Muscle-wasting syndromes 

However, its use is strictly controlled and usually limited to short durations under close 

medical supervision. 

2. Use in Sports and Doping 

Due to its muscle-building and recovery-enhancing properties, nandrolone is banned by 

the World Anti-Doping Agency (WADA) in all forms of competitive sports. Despite this, it has 

been frequently detected in anti-doping tests. 

Notable consequences include: 

Athlete suspensions 

Reputational damage 

Legal penalties in some jurisdictions 

There are also claims of accidental ingestion via contaminated supplements, though these 

remain difficult to verify. 

3. Research and Future Prospects 

Ongoing research is exploring safer analogs of nandrolone with reduced side effects, as 

well as its potential neuroprotective and anti-inflammatory roles in chronic illnesses such as 

multiple sclerosis and certain muscular dystrophies. 

Conclusion 

Nandrolone is a potent anabolic steroid with significant therapeutic potential and well-

documented effects on muscle and bone tissue. While it holds a legitimate place in medical 

practice, its abuse—especially in sports—has led to ethical concerns and serious health risks. As 

scientific understanding evolves, the challenge lies in balancing the clinical benefits of 

nandrolone with the responsibility to prevent misuse. Strict regulation, informed usage, and 

further research are essential to ensure that its application remains safe and ethical. 
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