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 Abstract  

Steroids, a class of synthetic compounds designed to mimic the effects of naturally occurring 

hormones, exert profound influences on various physiological systems within the human body. 

This review provides a comprehensive synthesis of the multifaceted effects of steroids, 

encompassing both therapeutic applications and detrimental consequences. In therapeutic 

contexts, steroids serve as indispensable tools for managing a myriad of conditions, including 

inflammatory disorders, autoimmune diseases, and certain malignancies. Their potent anti-

inflammatory and immunosuppressive properties make them invaluable agents for alleviating 

symptoms and improving quality of life. However, the therapeutic benefits of steroids must be 

weighed against their potential for adverse effects, which span a spectrum of physiological 

systems. In the musculoskeletal system, anabolic steroids enhance protein synthesis and 

promote muscle growth, albeit with the risk of musculoskeletal injuries and hormonal 

imbalances. Endocrine disruptions manifest as alterations in testosterone levels, estrogenic 

effects, and reproductive dysfunction, underscoring the intricate interplay between steroids and 

hormone regulation. Cardiovascular complications, including hypertension, dyslipidemia, and 

atherosclerosis, pose significant risks to cardiovascular health, particularly with prolonged 

steroid use. Hepatic function may be compromised by oral steroid formulations, leading to 

hepatotoxicity and liver damage. Psychiatric manifestations, ranging from mood disturbances 

to aggression and depression, highlight the profound impact of steroids on mental well-being 

and behavioral patterns. Immune suppression and impaired wound healing further underscore 

the delicate balance between therapeutic efficacy and immunological compromise. 

Reproductive health is intricately modulated by steroids, with implications for fertility, sexual 

function, and secondary sexual characteristics. Skeletal health is also compromised by chronic 

steroid use, predisposing individuals to osteoporosis and fractures. In conclusion, while 

steroids offer therapeutic benefits in managing a diverse array of conditions, their 

indiscriminate use and abuse pose significant risks to human health. A nuanced understanding 

of their mechanisms of action, coupled with vigilant monitoring and responsible prescribing 

practices, is imperative to mitigate adverse outcomes and optimize therapeutic outcomes. This 

review elucidates the complex interplay between steroids and the human body, offering insights 

into their profound effects and guiding principles for clinical management and research 

endeavour. 
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INTRODUCTION :-  

Steroids, a class ofsynthetic compounds designed to mimic the effects of naturally occurring 

hormones, exert profound influences on various physiological systems within the human body. 

This review provides a comprehensive synthesis of the multifaceted effects of steroids, 

encompassing both therapeutic applications and detrimental consequences. In therapeutic 

contexts, steroids serve as indispensable tools for managing a myriad of conditions, including 

inflammatory disorders, autoimmune diseases, and certain malignancies. Their potent anti-

inflammatory and immunosuppressive properties make them invaluable agents for alleviating 

symptoms and improving quality of life. However, the therapeutic benefits of steroids must be 

weighed against their potential for adverse effects, which span a spectrum of physiological 

systems. In the musculoskeletal system, anabolic steroids enhance protein synthesis and 

promote muscle growth, albeit with the risk of musculoskeletal injuries and hormonal 

imbalances. Endocrine disruptions manifest as alterations in testosterone levels, estrogenic 

effects, and reproductive dysfunction, underscoring the intricate interplay between steroids and 

hormone regulation. Cardiovascular complications, including hypertension, dyslipidemia, and 

atherosclerosis, pose significant risks to cardiovascular health, particularly with prolonged 

steroid use. Hepatic function may be compromised by oral steroid formulations, leading to 

hepatotoxicity and liver damage. Psychiatric manifestations, ranging from mood disturbances 

to aggression and depression, highlight the profound impact of steroids on mental well-being 

and behavioral patterns. Immune suppression and impaired wound healing further underscore 

the delicate balance between therapeutic efficacy and immunological compromise. 

Reproductive health is intricately modulated by steroids, with implications for fertility, sexual 

function, and secondary sexual characteristics. Skeletal health is also compromised by chronic 

steroid use, predisposing individuals to osteoporosis and fractures. In conclusion, while 

steroids offer therapeutic benefits in managing a diverse array of conditions, their 

indiscriminate use and abuse pose significant risks to human health. A nuanced understanding 

of their mechanisms of action, coupled with vigilant monitoring and responsible prescribing 

practices, is imperative to mitigate adverse outcomes and optimize therapeutic outcomes. This 

review elucidates the complex interplay between steroids and the human body, offering insights 

into their profound effects and guiding principles for clinical management and research 

endeavors. 

 

Various steroid types  

There are several different types of steroids.  

The principal groups are:  

• Prednisolone liquids, pills, & syrups  

• Nasalsprayslike fluticasone and beclometasone  

• injections into blood vessels or into muscles, joints, or skeletal muscles,such as  

methylprednisolone.  

• Topical hydrocortisone isincluded in creams, gels, and lotions.  

• Inhalers, including those for beclomethasone and fluticasone  
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Most steroid medications require a prescription, but others (such as a particular creme and nasal 

sprays) can be bought over-the-counter or at pharmacies. Steroids encompass a diverse array 

of compounds, each with distinct chemical structures, pharmacological properties, and 

physiological effects. Broadly classified into corticosteroids, anabolic-androgenic steroids 

(AAS), and other specialized derivatives, steroids exert a myriad of effects on the human body.        

Here are some key types:  

1. Corticosteroids :  

Glucocorticoids: Prednisone, dexamethasone, prednisolone. These steroids primarily modulate 

carbohydrate, protein, and lipid metabolism, exerting potent anti-inflammatory and 

immunosuppressive effects. They are widely employed in managing conditions such as asthma, 

rheumatoid arthritis, and inflammatory bowel disease.  

Mineralocorticoids: Aldosterone. These steroids regulate electrolyte balance and blood 

pressure by promoting sodium reabsorption and potassium excretion in the kidneys. 

Aldosterone plays a pivotal role in maintaining fluid and electrolyte homeostasis.  

2. Anabolic-Androgenic Steroids (AAS):  

 Testosterone: The primary male sex hormone, testosterone, serves as the prototype for AAS. 

It promotes the development of male secondary sexual characteristics, including muscle mass, 

bone density, and facial hair growth. Synthetic derivatives of testosterone, such as testosterone 

enanthate and testosterone cypionate, are used therapeutically for conditions such as 

hypogonadism and delayed puberty. However, they are also abused for their muscle-building 

and performance-enhancing effects. 

3. Other Specialized Steroids :  

Nandrolone: This AAS exhibits strong anabolic properties with reduced androgenic effects 

compared to testosterone. Nandrolone and its esters,such as nandrolone decanoate (Deca-

Durabolin), are prescribed for conditions like anemia and muscle wasting disorders.  

Stanozolol: Known for its potent anabolic effects, stanozolol is popular among athletes and 

bodybuilders seeking to enhance muscle growth and strength. However, its use is associated 

with hepatotoxicity and cardiovascular risks.  

Estrogen and Progesterone: These steroid hormones play pivotal roles in female reproductive 

physiology, regulating menstrual cycles, pregnancy, and lactation. Estrogen replacement 

therapy is prescribed for menopausal symptoms and osteoporosis prevention.  

Corticosteroid Synthesis Inhibitors: Compounds like ketoconazole and metyrapone inhibit 

enzymes involved in cortisol synthesis, offering therapeutic options for conditions like 

Cushing's syndrome and hypercortisolism.  

Selective Estrogen Receptor Modulators (SERMs): Drugs like tamoxifen and raloxifene 

modulate estrogen receptor activity, serving as treatments for breast cancer and osteoporosis.  

Aromatase Inhibitors: Anastrozole, letrozole, and exemestane block the conversion of 

androgens to estrogens, offering therapeutic benefits in hormone-sensitive breast cancer and 

postmenopausal women . 
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Formulations 

Liposomal Dexamethasone Formulation 

Objective: To improve anti-inflammatory efficacy and reduce systemic toxicity. 

Composition:Dexamethasone sodium phosphate – 10 mg 

Phosphatidylcholine – 100 mg 

Cholesterol – 20 mg 

Phosphate buffer (pH 7.4) – q.s. to 10 mL 

Method: Thin-film hydration technique 

1. Dissolve phosphatidylcholine and cholesterol in chloroform–methanol (2:1). 

2. Evaporate solvent in a rotary evaporator to form a thin lipid film. 

3. Hydrate film with dexamethasone phosphate solution. 

4. Sonicate and extrude to obtain uniform liposomes. 

Evaluation: 

Particle size: 150–200 nm 

Entrapment efficiency: 85% 

Sustained release for 24 hours 

 

2. Betamethasone Niosomal Gel 

Objective: Enhance topical delivery and reduce irritation. 

Composition: 

Betamethasone valerate – 1% 

Span 60 – 250 mg 

Cholesterol – 150 mg 

Carbopol 940 (gel base) – 1% 

Glycerin, Water – q.s. 

Method: Thin-film hydration followed by gel incorporation 

1. Prepare niosomes using Span 60 and cholesterol. 

2. Hydrate film with drug solution. 

3. Incorporate vesicles into Carbopol gel base. 

Evaluation: 
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Particle size: 300 nm 

pH: 6.5 

Drug content: 98% 

Prolonged skin retention up to 8 hrs 

 

 3. Triamcinolone Acetonide Microspheres 

Objective: Sustained intra-articular delivery for arthritis. 

Composition: 

Triamcinolone acetonide – 40 mg 

PLGA (50:50) – 200 mg 

Dichloromethane – 10 mL 

PVA solution (1%) – 100 mL 

Method: Solvent evaporation 

1. Dissolve drug and polymer in DCM. 

2. Add into aqueous PVA under stirring → emulsion. 

3. Evaporate solvent; collect microspheres by centrifugation. 

4. Dry and store. 

Evaluation: 

Particle size: 20–40 µm 

Drug loading: 12% 

Release duration: up to 15 days 

 4. Prednisolone Solid Lipid Nanoparticles (SLN) 

Objective: Enhance topical anti-inflammatory effect. 

Composition: 

Prednisolone – 25 mg 

Stearic acid – 100 mg 

Tween 80 – 2% 

Ethanol – 5 mL 

Distilled water – q.s. 

Method: Hot homogenization followed by ultrasonication 
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1. Melt stearic acid and dissolve drug in molten lipid. 

2. Add hot surfactant solution and homogenize. 

3. Cool to form SLN dispersion. 

Evaluation: 

Particle size: 150 nm 

Entrapment efficiency: 82% 

Controlled release: 24–48 hrs 

 5. Budesonide Nanoemulsion (Pulmonary Delivery) 

Objective: Improve lung deposition and bioavailability. 

Composition: 

Budesonide – 0.5 mg/mL 

Oil (Capryol 90) – 10% 

Surfactant (Tween 80) – 15% 

Co-surfactant (PEG 400) – 10% 

Water – q.s. 

Method: Ultrasonication 

1. Mix oil, surfactant, and co-surfactant. 

2. Add aqueous phase dropwise under sonication. 

3. Form clear nanoemulsion. 

Evaluation: 

Droplet size: 80–100 nm 

PDI: <0.3 

Nebulization efficiency: 95% 

Uses for steroids: 

Numerous diseases can be successfully treated with steroids, inclding the following:  

• Asthma and chronic obstructive pulmonary disease (COPD)  

• The hay-fever  

• Eczema & hives  

• Aching muscles or joints,such asthose caused by tennis elbow, frozen shoulder, or  

arthritis  
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• acute discomfort brought on by a compressed or irritated nerve, like sciatica  

• Inflammation of the bowels, especially Crohn's disease  

• The Lupus  

• Inflammatory bowel diseas  

Non-Medical Uses:  

Steroids have a wide range of medical and non-medical uses, each with specific 

Sapplications and benefits. Here are some of the primary uses of steroids:  

Anti-inflammatory and Immunomodulatory Effects: Corticosteroids such as prednisone, 

dexamethasone, and hydrocortisone are potent antiinflammatory agents used to manage 

conditions such as rheumatoid arthritis, asthma, inflammatory bowel disease, and autoimmune 

disorders like lupus and multiple sclerosis. They suppress immune responses and inflammation 

by inhibiting the production of pro-inflammatory cytokines and leukotrienes.  

Hormone Replacement Therapy: 

Steroid hormones like testosterone and estrogen are used therapeutically to replace deficient or 

absent endogenous hormones in conditions such as hypogonadism, menopausal symptoms, and 

hormonal imbalances.  

Allergic Reactions and Anaphylaxis:  

Corticosteroids are often administered to mitigate severe allergic reactions and anaphylaxis by 

suppressing immunemediated inflammation and allergic responses.  

Organ Transplantation:  

Corticosteroids are used as immunosuppressants to prevent organ rejection following 

transplantation. They suppress immune responses and reduce inflammation to prevent the 

recipient's immune system from attacking the transplanted organ.  

Cancer Treatment:  

Corticosteroids are sometimes used as supportive care in cancer treatment to alleviate 

symptoms such as pain, inflammation, and nausea. They may also be used to reduce cerebral 

edema in patients with brain tumors.  

Performance Enhancement in Sports:  

Anabolic-androgenic steroids (AAS) are often abused by athletes and bodybuilders to enhance 

muscle growth, strength, and physical performance. However, their use for this purpose is 

illegal and considered cheating in sports.  

Cosmetic and Aesthetic Purposes:  

Some individuals use AAS to improve their physical appearance by increasing muscle mass, 

reducing body fat, and enhancing vascularity. However, this use is associated with numerous 

health risks and is not recommended.  

Treatment of Wasting Disorders:  
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AAS may be prescribed to treat muscle wasting disorders such as AIDS-related wasting 

syndrome and certain types of cancer cachexia. They can help increase muscle mass and 

improve appetite  

and energy levels in these patients. 

How steroids work : 

The two tiny glands called the adrenal glands, which are located above the kidneys and 

ordinarily generate hormones, are converted by humans into steroids. Steroids diminish redness 

and swelling (inflammation) when used in quantities higher than that your body normally 

produces. Asthma and eczema are two inflammatory diseases that may benefit from this. The 

effectiveness of the immune system is also compromised by steroids, reducing the body's 

ability to defend against illness and infection.  

Steroids exert their effects through a variety of mechanisms, depending on their specific 

type and target tissues. 

 Here's a general overview of how steroids work:  

1. Binding to Steroid Receptors: Many steroids, including corticosteroids and sex hormones 

like testosterone, exert their effects by binding to specific receptors located either within the 

cell (intracellular receptors) or on the cell membrane (membrane-bound receptors). These 

receptors are typically located in the cytoplasm or nucleus of target cells.  

2. Activation of Gene Transcription:  

Once a steroid binds to its receptor, it forms a hormone-receptor complex that can enter the cell 

nucleus and bind to specific regions of DNA called hormone response elements (HREs). This 

binding initiates or enhances the transcription of specific genes, leading to the synthesis of new 

proteins. This genomic mechanism of action is characteristic of corticosteroids and certain sex 

hormones.  

3. Alteration of Gene Expression:  

By modulating gene transcription, steroids can alter the expression of genes involved in various 

cellular processes, including metabolism, growth, inflammation, and immune function. For 

example, glucocorticoids like cortisol can induce the transcription of anti-inflammatory 

proteins while suppressing the expression of pro-inflammatory cytokines.  

4. Non-Genomic Effects:  

Some steroids, particularly those acting on membrane-bound receptors, can also exert rapid, 

non-genomic effects that do not involve changes in gene transcription. These effects may 

involve the activation of intracellular signaling pathways, such as the MAPK pathway or the 

PI3K/Akt pathway, leading to rapid changes in cellular function, ion transport, or enzyme 

activity. These non-genomic effects are often associated with the actions of sex hormones like 

testosterone and estrogen.  

5. Feedback Regulation:  

Steroid hormone secretion is tightly regulated by feedback mechanisms involving the 

hypothalamus, pituitary gland, and target organs. For example, cortisolsecretion is regulated 
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by the hypothalamic-pituitary-adrenal (HPA) axis, where cortisol acts to inhibit the release of 

corticotropin-releasing hormone(CRH) and adrenocorticotropic hormone (ACTH), thereby 

modulating its own production.  

6. Metabolism and Clearance:  

Steroids are metabolized and cleared from the body through various mechanisms, including 

hepatic metabolism, renal excretion, and enzymatic degradation. The pharmacokinetics of 

steroids can vary depending on factors such as their chemical structure, route of administration, 

and duration of action. Overall, the actions of steroids are highly specific and diverse, exerting 

profound effects on virtually every tissue and organ system in the body. By modulating gene 

expression, signaling pathways, and physiological processes, steroids play essential roles in 

maintaining homeostasis, regulating metabolism, and orchestrating complex physiological 

responses to internal and external stimuli. 

Corticosteroids  

Corticosteroids are a class of steroid hormones that are naturally produced in the adrenal cortex. 

They play a crucial role in various physiological processes in the body, including metabolism, 

immune response, and stress regulation. However, when used in pharmacological doses, 

corticosteroids have potent anti-inflammatory and immunosuppressive effects, making them 

valuable drugs for treating a wide range of medical conditions.  

1. Mechanism of Action:  

Corticosteroids, such as cortisol, bind to specific intracellular receptors known as 

glucocorticoid receptors. Upon binding, the steroid-receptor complex translocates into the cell 

nucleus, where it modulates gene transcription. This process leads to the upregulation or 

downregulation of various genes involved in inflammation, immune response, metabolism, and 

stress regulation.  

2. Anti-inflammatory Effects:  

Corticosteroids exert potent anti-inflammatory effects by inhibiting the expression of 

inflammatory mediators, such as cytokines (e.g., interleukins, tumor necrosis factor-alpha) and 

enzymes (e.g., cyclooxygenase, phospholipase A2). By suppressing inflammation, 

corticosteroids alleviate symptoms associated with inflammatory conditions like asthma, 

rheumatoid arthritis, dermatitis, and inflammatory bowel disease.  

3. Immunosuppressive Effects: 

 Corticosteroids suppress immune responses by inhibiting the function and proliferation of 

various immune cells. They reduce the production of pro-inflammatory cytokines and impair 

the activation of T cells, B cells, and macrophages. This immunosuppressive action is 

beneficial in preventing transplant rejection and managing autoimmune diseases such as lupus, 

multiple sclerosis, and organ-specific autoimmune disorders.  

4. Metabolic Effects: 

 Corticosteroids have significant metabolic effects, primarily due to their influence on glucose 

metabolism. They increase blood glucose levels by promoting gluconeogenesis (the synthesis 

of glucose from non-carbohydrate sources) and reducing glucose uptake by peripheral tissues. 
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Prolonged corticosteroid use can lead to insulin resistance, hyperglycemia, and eventually 

diabetes mellitus. Additionally, corticosteroids promote lipolysis and inhibit protein synthesis, 

contributing to features such as central obesity, muscle wasting, and thinning of the skin.  

5. Adrenal Suppression:  

Chronic administration of exogenous corticosteroids can suppress the hypothalamic-pituitary-

adrenal (HPA) axis, resulting in adrenal insufficiency. This occurs because the body becomes 

reliant on exogenous corticosteroids, leading to atrophy of the adrenal glands and decreased 

endogenous cortisol production. Abrupt discontinuation of corticosteroid therapy can 

precipitate adrenal crisis, characterized by symptoms such as hypotension, weakness, and 

electrolyte imbalances.  

6. Side Effects:  

Corticosteroids are associated with a myriad of side effects, which can manifest systemically 

or locally depending on the route of administration and dose. Systemic side effects include 

increased susceptibility to infections due to immunosuppression, hypertension, fluid retention, 

mood disturbances (e.g., anxiety, depression), insomnia, and gastrointestinal problems (e.g., 

peptic ulcers). Local side effects may include skin thinning, easy bruising, and steroid-induced 

osteoporosis.  

7. Clinical Uses:  

Corticosteroids are indispensable in the management of various medical conditions. They are 

used as first-line therapy for acute exacerbations of asthma, allergic reactions, and severe 

inflammatory conditions. Topical corticosteroids are commonly prescribed for dermatological 

conditions like eczema and psoriasis, while intra-articular injections are utilized for joint 

inflammation (e.g., osteoarthritis, rheumatoid arthritis). Corticosteroids are also part of 

chemotherapy regimens for certain cancers, where they help manage symptoms and reduce 

inflammation associated with tumors.  

8. Considerations for Use:  

When prescribing corticosteroids, healthcare providers must carefully consider the indication, 

duration, and dosage regimen, aiming to achieve therapeutic benefits while minimizing adverse 

effects. Patient-specific factors such as age, comorbidities (e.g., diabetes, hypertension), 

concomitant medications (e.g., NSAIDs, anticoagulants), and previous steroid exposure should 

be taken into account. Whenever possible, corticosteroid therapy should be tapered gradually 

to mitigate the risk of adrenal suppression and withdrawal symptoms.  

9. Emerging Research:  

Ongoing research is focused on optimizing corticosteroid therapy to enhance efficacy and 

safety. This includes the development of novel formulations with improved bioavailability and 

reduced systemic absorption to minimize side effects. Furthermore, researchers are 

investigating the role of corticosteroids in modulating immune responses in conditions such as 

COVID- 19, where corticosteroids have shown promise in reducing mortality and improving 

outcomes in severe cases 
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Anabolic steroids  

Anabolic steroid medications are frequently employed by athletes and bodybuilders to increase 

their muscle mass, but their potential for usage in therapeutic settings has only recently been 

revaluated. Although anabolic steroids are used to treat elderly cachexia & muscle mass loss 

brought on by chronic illness conditions, their effectiveness in enhancing wellbeing and quality 

of existence has not yet been proven. These medications improve athletic performance, which 

benefits women in particular. Despite the favourable myotropicandrogenic separation which 

several xenobiotic steroids offer, there is a sizable danger of virilization. When considering 

every intracellular steroid metabolism and the arrangement of the attached androgen receptors, 

a change in androgen receptor activity appears to be required for partial dissociation. The idea 

that suppressing glucocorticoid receptor activity produces an anticatabolic effect is one that is 

attractive. The behavioural modifications brought about by hereditary and non-genetic causes 

are probably more motivating for training. Customised steroid has been made, despite the fact 

that they appear to be rare, in an effort to pass a drug test. The most frequent adverse finding 

in sports continues to be anabolic steroids. Health problems can result from anabolic steroid 

use, as was established in the earlier German Democratic Republic. Instead of exaggerating the 

medical risks related to how they are used for athletic or bodybuilding aims, it is important to 

stress to consumers to their trust in their own personal invulnerability to their adverse effects 

is absolutely erroneous.  

A few body areas that androgens have an impact on include the female reproductive system, 

bones, muscles, skin's hair follicles, liver, kidneys, haematopoietic, immunological, and central 

neurological systems.i The androgenic benefits associated with these hormones can be broadly 

categorised as those connected to masculinization, whereas the anabolic properties of these 

hormone are the ones connected to the production of protein in bone and skeletal muscle.In the 

male foetus, androgens promote the growth of the Wolffian duct, which contains the 

epididymis, vas-deferens, the seminal vesicles, and ejaculatory duct, as well as the male 

exterior genital organs (penis, the urinary system, and scrotum). The testes, external genitalia, 

and male accessory reproduction gland (prostate, seminal vesicles, as well as bulbourethral) 

mature throughout puberty as a result of increased testicular steroidogenesis, and secretory 

activity starts. The secondary sexual traits that emerge all through puberty can also be divided 

into those imposed by androgenic stimuli and those induced by anabolic ones. Along with 

neurological effects (increased libido and aggression), androgenic effects consist of the 

deepening of the voice brought on by the broadening of the vocal cavity, a development of 

hairs at the terminal (i.e., in the pubic, axillary, or face areas; between other regions, this 

development depends upon a number of factors), and a rise in sebaceous gland activity, which 

may cause skin problems. When the epiphysis shuts, anabolic processes that cause the growth 

of musculoskeletal muscles and bones come to an end. Male reproductive health as well as the 

health of the bone and skeletal muscles, the brain, and the sense of wellness are all dependent 

on androgens.  

In a eugonadal male, testosterone, which makes up around 95% of the body's testosterone, is 

the most significant androgen produced. Dehydroepiandrosterone (DHEA) and 

androstenedione, in particular, are of critical physiologicalsignificance in women despite the 

fact that the ovaries & adrenal glands (in both genders) only emit lesser androgens and very 

little testosterone. This is due to the fact that they have a small window of opportunity to 

peripherally change into stronger androgens like DHT and testosterone. Androstenediol is a 
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weaker endogenous androgen that forms comparable interactions with oestrogen receptors. The 

specific target tissue's steroid-converting enzymes regulate the biological effects of androgens. 

Due to the simplicity with which an enzyme called 5-reductase transforms testosterone into the 

more powerful androgen DHT in reproductive target tissues, it is conceivable to think of 

testosterone to be a prohormone. The enzyme aromatase changes testosterone into the 

oestrogen oestradiol for additional tissues including fat tissue and areas of the brain. Although 

the precise mechanism of androgen anabolism within bone has not yet been thoroughly 

investigated, testosterone's immediate impacts in addition to its indirect effects from the 

aromatization of testosterone to oestradiol are important.ii , iii It should be noted that the both 

type 1 and not type 2 5'-reductase action could be detected in skeletal muscle from humans 

eliminated within twelve hours after death suggests that the hormone testosterone mainly links 

for the androgen receptor, and this is also supported through a number of animal studies, mostly 

involving rats.iv Although aromatase is highly expressed and active in human skeletal muscle,v 

it is not yet known if this tissue's function in controlling some of androgens' myotrophic effects 

by converting androgens into oestrogens is physiologically significant.The International 

Olympics Committee (IOC) Medical Council designated anabolic steroids as a prohibited class 

in 1974 in an effort to curb doping in human sport. In order to enable outof-competition testing 

of clenbuterol along with other 2-agonists, that are believed to have anabolic effects, the name 

of this banned class was changed to steroids with anabolic properties in the 1990s. With the 

backing and help of authorities, government departments, as well as other public and 

commercial organisations fighting doping in human sport, the IOC was a major force behind 

the basic founding of WADA in 1999. It is essential to check the WADA site for the most recent 

information because the rules and technical papers connected to the use on steroids for growth 

(and other substances) are continuously changing.viIt's possible that society's perception of 

adult and teenage anabolic steroid use as a relatively safe pharmacological remedy that can 

help people build huge muscles and a lean body is mistaken. Only approximately 5% of people 

regularly use anabolic steroids, compared to 25–50% of those who use gyms intended for 

competitive bodybuilding, according to polls on the topic. vii , viii , ix The British Medical 

Associationx paper goes into extensive detail concerning the pervasive use of these drugs 

despite the fact it is challenging to pinpoint the precise number of anabolic users of steroids in 

the UK. Similar studies demonstrate that use is widespread in the US.xi , xii The effect of 

anabolic steroids is thought to include a number of mechanisms. These include altering the 

androgen receptor's capacity for expressing itself as a result of either (i) metabolism within the 

cell or (ii) directly changing the receptor's topology, which has an effect on the receptor's ability 

to bind to co-activators and to activate transcription. There are also (iii) options that block the 

receptor for glucocorticoid from being expressed, which has an anticatabolic effect; (iv) via 

non-genomic in addition to genome pathways in the CNS generating behavioural alterations; 

as well as (v) via both of these mechanisms.xiii , xiv , xv 

 

Cardiac effects  

It is feasible to anticipate a higher rate of death from cardiovascular disease amongst those 

using AAS who develop LVH because LVH is a further risk factor for cardiovascular death.xvi 

Furthermore, this risk may be made worse by the recognised associations involving the 

consumption of AAS as well as high blood pressure, dislipidaemia (increased triglycerides, 

decreased HDL cholesterol, and higher low-density lipoprotein cholesterol), consequences for 
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coagulation, and platelet aggregation. There have been multiple case reports relating ASS use 

and myocardial infarction in athletes, despite the fact that it is debatable if using ASS increases 

the chance of acquiring a cardiovascular disease. 38% of fatalities in Parssinen's weightlifting 

group were classified as "myocardial infarction," meaning that 38% of deaths occurred in that 

group. ASS may cause myocardial vasospasm in susceptible personssince infarction has 

occasionally happened without obvious coronary thrombosis or atherosclerosis.xvii The risk 

of thromboembolism is also reported in various case studies.xviii Twelve of the dead revealed 

cardiac pathology in the most recent autopsy investigation involving 34 AAS users aged 20 to 

45 (including 12 killings, 11 suicides, 12 "accidental" fatalities, and two of unknown cause). 

There were seven cases of hypertrophy, five of myocardial or endocardial fibrosis, one of 

cardiac steatosis, two of myocardial coagulation necrosis, and four cases of coronary atheroma. 

In two cases, it was determined that cardiac abnormalities played a part in the poisoning 

deaths.xix This kind of morbid strain is likely to increase over time, no matter how it is 

mediated. According to a 1999 assessment by the United States National Institute of Drug 

Abuse, between 2.7 and 2.9% of adolescents in grades 8 through 12 had used AAS at least 

once, a 38 to 50% increase from 1991.xx  

Therefore, more research is needed to understand how steroid hormones affect the heart. 

Evidgeneral health. However, more crucially, such research may help us better understand the 

common processes that mediate both cardiac development and cardiovascular illness. Such 

concerns are becoming more and more intriguing as steroid antagonists' proven effectivenessin 

treating cardiac disease coincides with the discovery of regional myocardial steroid production 

(and its potential toxicity).xxi Steroid antagonists, such as aldosterone, may possibly play a 

part in the main or additional prevention of LVH and its related cardiovascular 

consequences.xxii  

 

Effects on the Gastrointestinal Tract (GIT)  

The gastrointestinal tract (GIT) is influenced by various steroid hormones, including bile acids, 

endogenous or dietary cholesterol, and steroid hormones produced by the gonads and adrenal 

cortex. These hormones can impact different aspects of GIT function and physiology.  

Effect on Gastric Mucosa:  

Studies examining the effects of external glucocorticoids on gastric mucosal growth have 

provided valuable insights. For instance, research has shown that the administration of 

corticosterone stimulates the development of gastric mucosa during the initial postnatal weeks. 

Pepsinogen levels, gastrin receptor expression, and antral gastrin levels exhibit rapid increases 

in response to corticosterone administration. Specifically, corticosterone induces the premature 

development of main cells and increases basal acid output in the stomach. However, these 

effects are transient, as symptoms normalize by day 25. Moreover, corticosteronetreated 

animals demonstrate higher acid output compared to controls when maximum acid output is 

assessed following histamine injection.  

Effect of Sex Steroids on GIT:  

There appears to be a correlation between sex hormones and intestinal function. Studies have 

demonstrated differences in water and glucose absorption rates between female and male rats, 
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with ovariectomy impairing intestinal glucose absorption. Additionally, the activity of certain 

digestive enzymes varies by sex, and artificial steroidal contraceptives can influence intestinal 

digestion and absorptive functions. 17β-estradiol has been found to enhance the activity of 

leucine aminopeptidase and disaccharidases in the ileum, while alkaline phosphatase activity 

is elevated in the jejunum. Interestingly, progesterone has been shown to modulate intestinal 

contractile properties, with tissues treated with progesterone exhibiting reduced contractile 

activity compared to controls. Progesterone exerts an inhibitory effect on the contraction of 

smooth muscle layers in the colon, possibly by modulating cytoplasmic calcium 

concentrations. Expanding on these findings, it's important to consider the implications for 

gastrointestinal health and disorders. Understanding the effects of steroid hormones on GIT 

function can provide insights into conditions such as constipation, which is commonly 

experienced during pregnancy due to diminished intestinal function. Further research is needed 

to elucidate the mechanisms by which steroid hormones influence  

GIT physiology and to explore potential therapeutic interventions for gastrointestinal disorders. 

Additionally, considering the complex interplay between sex hormones and GIT function may 

lead to advancements in personalized medicine approaches for managing gastrointestinal 

conditions based on an individual's hormonal profile.Steroid hormones, encompassing bile 

acids, endogenous or dietary cholesterol, and those originating from the gonads and adrenal 

cortex, exert significant influence on the gastrointestinal tract (GIT). These hormones play 

diverse roles in GIT function and physiology, affecting processes such as mucosal growth, 

enzymatic activity, and contractile properties.  

Effect on Gastric Mucosa: 

 Research into the impact of external glucocorticoids on gastric mucosal development reveals 

intriguing findings. Administration of corticosterone has been shown to expedite the growth of 

gastric mucosa during the early postnatal weeks. Notably, corticosterone prompts rapid 

increases in pepsinogen levels, expression of gastrin receptors, and antral gastrin levels. This 

stimulation leads to the premature development of main cells within the stomach, resulting in 

elevated basal acid output. However, these effects are transient, with symptoms subsiding by 

day 25. Furthermore, corticosterone-treated animals exhibit heightened acid output compared 

to controls upon histamine stimulation, indicating a lasting impact on gastric acid secretion.  

Effect of Sex Steroids on GIT:  

Emerging evidence suggests a nuanced relationship between sex hormones and gastrointestinal 

function. Studies have revealed sex-dependent differences in water and glucose absorption 

rates in rodents, with ovariectomy adversely affecting intestinal glucose absorption. 

Additionally, the activity of various digestive enzymes shows sexual dimorphism, with females 

demonstrating altered enzyme activity compared to males. Furthermore, the use of artificial 

steroidal contraceptives has been linked to changes in intestinal digestion and absorptive 

functions. Notably, 17β-estradiol supplementation has been found to enhance the activity of 

specific digestive enzymes, such as leucine aminopeptidase and disaccharidases, in the ileum. 

Conversely, alkaline phosphatase activity is significantly elevated in the jejunum. 

Progesterone, another sex steroid, modulates intestinal contractile properties, with tissues 

exposed to progesterone exhibiting reduced contractile activity compared to untreated controls. 

This inhibitory effect extends to smooth muscle layers in the colon, where progesterone acts to 

dampen contraction, possibly by altering cytoplasmic calcium concentrations.  
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Implications and Future Directions: 

 Understanding the intricate interplay between steroid hormones and GIT function has 

significant implications for gastrointestinal health and disease. Conditions such as constipation, 

particularly prevalent during pregnancy, may benefit from insights gained into the hormonal 

regulation of intestinal function. Further research into the mechanisms underlying steroid 

hormone effects on GIT physiology is warranted, with potential therapeutic avenues for 

gastrointestinal disorders awaiting exploration. Additionally, considering the complex 

hormonal regulation of GIT function may pave the way for personalized medicine approaches 

tailored to an individual's hormonal profile, offering targeted interventions for managing 

gastrointestinal conditions. 

 

 

Conclusion: 

Steroid hormones, including bile acids, endogenous or dietary cholesterol, and those 

originating from the gonads and adrenal cortex, exert profound influences on the 

gastrointestinal tract (GIT), orchestrating various aspects of its function and physiology. These 

hormones intricately regulate processes such as mucosal growth, enzymatic activity, and 

contractile properties within the GIT.  

Regarding the effect on gastric mucosa, investigations into the impact of external 

glucocorticoids have unveiled compelling insights. Corticosterone administration has been 

demonstrated to accelerate gastric mucosal development, particularly during the early postnatal 

weeks. Notably, corticosterone elicits rapid elevations in pepsinogen levels, expression of 

gastrin receptors, and antral gastrin levels, culminating in the premature maturation of main 

cells within the stomach. This premature development results in heightened basal acid output, 

although these effects are transient, resolving by day 25. Furthermore, animals treated with 

corticosterone exhibit sustained increases in acid output compared to controls upon histamine 

stimulation, underscoring the enduring influence of glucocorticoids on gastric acid secretion.  

The influence of sex steroids on GIT function is emerging as an area of considerable interest. 

Studies have unveiled sex-dependent disparities in water and glucose absorption rates, with 

ovariectomy detrimentally impacting intestinal glucose absorption. Additionally, sexual 

dimorphism is evident in the activity of various digestive enzymes, with females displaying 

distinct enzyme profiles compared to males. Noteworthy findings indicate that artificial 

steroidal contraceptives can perturb intestinal digestion and absorptive functions. For instance, 

supplementation with 17β-estradiol has been found to enhance the activity of specific digestive 

enzymes, such as leucine aminopeptidase and disaccharidases, in the ileum, while alkaline 

phosphatase activity is markedly elevated in the jejunum. Progesterone, another pivotal sex 

steroid, exerts modulatory effects on intestinal contractile properties, inducing reduced 

contractile activity in treated tissues compared to controls. This inhibitory effect extends to 

smooth muscle layers in the colon, where progesterone acts to mitigate contraction, potentially 

via alterations in cytoplasmic calcium concentrations. Understanding the intricate interplay 

between steroid hormones and GIT function holds significant implications for gastrointestinal 

health and disease management. Conditions such as constipation, particularly prevalent during 

pregnancy, stand to benefit from elucidating the hormonal regulation of intestinal function. 
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Further exploration into the underlying mechanisms of steroid hormone effects on GIT 

physiology is imperative, offering promising avenues for therapeutic intervention in 

gastrointestinal disorders. Moreover, the consideration of the complex hormonal milieu in GIT 

function may pave the way for personalized medicine approaches tailored to individual 

hormonal profiles, fostering targeted interventions for managing gastrointestinal conditions. 
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