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Abstract:

This comprehensive review delves into the multifaceted implications of steroid abuse on diverse physiological
systems within the human body. Steroid abuse is a widespread issue that transcends boundaries, affecting
individuals across different age groups, genders, and athletic backgrounds. This in-depth review article explores
the complex network of repercussions that users may experience by exploring the diverse impacts of steroid usage
on different physiological systems. We explore the mechanisms of action, short-term and long-term health
repercussions, and potential interventions for addressing this growing concern. Lastly, the article addresses the
treatment Options for Steroid Abuse.
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I.  Introduction

Steroids, a class of compounds encompassing both anabolic and corticosteroids, have garnered immense
popularity in various fields, from professional sports to aesthetic enhancementll. However, the misuse and abuse
of these substances have direct consequences for the human body, affecting not only the musculoskeletal system
but also the cardiovascular, hepatic, renal, endocrine, and psychiatric systems. Steroids are intricate, four-ringed
chemical compounds that are vital to multicellular organisms. They act as endocrine hormones and structural
elements similar to cholesterol. With hydrophilic hormones acting on cell surfaces and hydrophobic hormones
diffusing across membranes to activate intracellular receptors, these hormones help regulate and enable
communication between cells and tissues. The biology of lipophilic steroid hormones and synthetic steroid
compounds created to cure illnesses will be the main topic of this review. In particular, their functions in foetal
development and resolving postnatal issues from preterm birth will be discussed[?]. This review aims to provide
a comprehensive overview of the far-reaching effects of steroid abuse on these body systems. Anabolic-
androgenic steroids (AAS), which are generated from testosterone, have been related to mood disorders like
depression and mania and can cause a range of behavioural abnormalities, especially when used in large dosages.
AAS affect the central nervous system by both direct receptor modification and indirect neurotransmitter
influence, while low doses may have no effect and even be helpful for some mood disorders. In addition to
interacting with the hypothalamus and amygdala, two brain regions linked to aggression and anxiety, they can
also be turned into oestrogen and impact a variety of hormone receptors. The intricate interaction between these
processes, especially the lateral hypothalamus and expanded amygdala, is responsible for the aggression and
anxiety seen in AAS abusers™. Abuse of steroids has a wide range of short- and long-term effects and poses
serious health concerns to several body systems. While using anabolic-androgenic steroids excessively can result
in major problems such muscle dysmorphia, cardiovascular troubles, liver damage, hormone imbalances, and
psychological impacts, they can also provide momentary improvements in strength and muscle mass. Notable
concerns are also issues related to reproductive health and greater susceptibility to infections. A multifaceted
strategy including medical supervision, psychosocial assistance, education, and rehabilitation is needed to address
steroid abuse. In order to lessen the negative impacts of steroid usage and encourage healthier choices, awareness
and intervention are essential®l. The adrenal cortex, more especially the zona glomerulosa (ZG) and zona
fasciculata (ZF), is the primary source of mineralocorticoid hormones. The ZG secretes 18-hydroxycorticosterone
(180HB) and aldosterone (Aldo), and angiotensin Il primarily controls this process. On the other hand, the ZF is
regulated by adrenocorticotropic hormone (ACTH) to create deoxycorticosterone (DOC), 18-hydroxy-
deoxycorticosterone (180H-DOC), and corticosterone(B). Excessive levels of the glucocorticoid cortisol (F) can
have mineralocorticoid activity, which may also contribute to hypertension via gglucocorticoid and
mineralocorticoid pathways. Mineralocorticoid hypertension can be caused by elevated levels of Aldo, DOC, or
B, caused by adrenal tumours genetic abnormalities orexogenoussources (suchliquoriceand9afluorinated
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steroids). Low potassium levels high blood pressure, and renin-angiotensin system suppression are the hallmarks
of mineralocorticoid hypertension!®l.

Table no 1 : Shows general dosage ranges of anabolic steroids with Route of Administration

General dosage ranges of anabolic steroids
Medication Route Dosage range
Danazol Oral 100-800 mg/day
Drostanolone propionate Injection 100 mg 3 times/week
Ethylestrenol Oral 2-8 mg/day
Fluoxymesterone Oral 2-40 mg/day
Mesterolone Oral 25-150 mg/day
Metandienone Oral 2.5-15 mg/day
Metenolone acetate Oral 10-150 mg/day
Metenolone enanthate Injection 25-100 mg/week
Methyltestosterone Oral 1.5-200 mg/day
Nandrolone decanoate Injection 12.5-200 mg/week
Nandrolone phenylpropionate Injection 6.25-200 mg/week
Norethandrolone Oral 20-30 mg/day
Oxandrolone Oral 2.5-20 mg/day
Oxymetholone Oral 1-5 mg/kg/day or 50-150 mg/day
Oral 2-6 mg/day
Stanozolol
Injection 50 mg up to every two weeks
Oral 400-800 mg/day
Testosterone
Injection 25-100 mg up to three times weekly
Testosterone cypionate Injection 50-400 mg up to every four weeks
Testosterone enanthate Injection 50-400 mg up to every four weeks
Testosterone propionate Injection 25-50 mg up to three times weekly
Testosterone undecanoate Oral 80-240 my/day
Injection 750-1000 mg up to every 10 weeks
Trenbolone HBC Injection 75 mg every 10 days

Table no.2: Various types of steroids that effects the body system

Formulations Examples
Tablets &Liquids Prednisolone, Danazol, Methyltestosterone, Dexamethasone,
Stanazolol, Oxymetholone, Mesterolone, Fluoxymesterone

Inhalers and nasal sprays Beclomethasone, Fluticasone
Injection (to joints, muscles, blood vessels) Methylprednisolone, Dexamethasone, Stanazolol, Mesterolone,
Methylprednisolone
Creams, lotions, gels Hydrocortisone
Suspensions Stanazolol

I1.  Effect Of Steroids On Different Systems
Musculoskeletal System:

Anabolic-androgenic steroids like Danazol and methyltestosterone are often abused for their muscle-
building properties, leading to short-term gains in muscle mass and strength. Long-term use of steroids like
Danazol and methyltestosterone results in muscle dysmorphia, tendon and ligament injuries, and reduced bone
density. The high or low dose of corticosteroids used often determines their impact on the musculoskeletal system.
Regarding aseptic osteonecrosis, myopathy, and excessive dosages appear to have a lot of power yet are
unpredictable, while Growth inhibition and osteoporosis relate to low doses of therapy as well as more typical
incidental events. But the understanding of a threshold dosage that defines the negative. Because there are so
many diseases, the impacts are still minimal addressed and the necessary mix of medication therapy!l.

DOI: 10.9790/0853-2310033542 www.iosrjournals.org 36 | Page


https://en.wikipedia.org/wiki/Danazol
https://en.wikipedia.org/wiki/Oral_administration
https://en.wikipedia.org/wiki/Drostanolone_propionate
https://en.wikipedia.org/wiki/Injection_(medicine)
https://en.wikipedia.org/wiki/Ethylestrenol
https://en.wikipedia.org/wiki/Fluoxymesterone
https://en.wikipedia.org/wiki/Mesterolone
https://en.wikipedia.org/wiki/Metandienone
https://en.wikipedia.org/wiki/Metenolone_acetate
https://en.wikipedia.org/wiki/Metenolone_enanthate
https://en.wikipedia.org/wiki/Methyltestosterone
https://en.wikipedia.org/wiki/Nandrolone_decanoate
https://en.wikipedia.org/wiki/Nandrolone_phenylpropionate
https://en.wikipedia.org/wiki/Norethandrolone
https://en.wikipedia.org/wiki/Oxandrolone
https://en.wikipedia.org/wiki/Oxymetholone
https://en.wikipedia.org/wiki/Stanozolol
https://en.wikipedia.org/wiki/Testosterone_(medication)
https://en.wikipedia.org/wiki/Testosterone_cypionate
https://en.wikipedia.org/wiki/Testosterone_enanthate
https://en.wikipedia.org/wiki/Testosterone_propionate
https://en.wikipedia.org/wiki/Testosterone_undecanoate
https://en.wikipedia.org/wiki/Trenbolone_hexahydrobenzylcarbonate

A Comprehensive Review On Steroid Abuse And Its Impact On Various Body Systems

Cardiovascular System:

Abuse of steroids like Methylprednisolone and dexamethasone can elevate blood pressure, increasing
the risk of stroke and heart attack.® There are several subtypes of primary aldosteronism, including unilateral
adenoma and idiopathic aldosteronism, which are disorders of the adrenal glands' zona glomerulosa. Although
these subsets have reliable diagnostic criteria, little is known about their pathophysiology, which calls for more
research. Adrenalin may be a major factor in the elevated sensitivity to angiotensin Il seen in patients with
idiopathic aldosteronism. Glucocorticoid-remediable aldosteronism is a subtype that is characterized by a
substantial overproduction of cortisol pathway products and aberrant aldosterone sensitivity to ACTH. A
syndrome of apparent mineralocorticoid excess connected to hypertension can also result from poor cortisol
metabolism, whereas rare disorders such as congenital adrenal hyperplasia syndromes and deoxycorticosterone-
secreting tumours are linked to excess mineralocorticoid secretion.

61 Long-term use of steroids like methyltestosterone use may contribute to the development of
atherosclerotic plaquest®l.

Hepatic System:

Oral anabolic steroids like methyltestosterone can strain the liver, potentially leading to liver damage or
tumors. Many hepatotoxic consequences, including as cholestasis, peliosis hepatis, and liver cancers, have been
related to anabolic androgen steroids (AAS). This is mostly because the liver is the primary site of clearance for
these drugs. The mechanisms of liver injury include excessive collagen deposition brought on by activated
Kupffer cells and hepatic stellate cells, oxidative stress from mitochondrial dysfunction, and inflammatory cell
infiltration. In contrast to peliosis hepatis, which is characterized by blood-filled cysts and hyper vascular
alterations in the liver, AASs can interfere with bile transport and result in cholestasis, especially when combined
with 17a-alkylated steroids. Long-term use of AAS is linked to the development of hepatic malignancies,
especially in men. This is probably because of increased hepatocyte proliferation and changes that resemble stem
cells. Even though both oral and injectable AAS forms have the potential to cause hepatotoxicity, the majority of
cases of AAS-induced liver damage recover completely after stopping the medication. To comprehend the biology
of AAS-related liver damage and its possible long-term effects, there has to be a greater awareness of and
reporting of this conditionl®. Steroids like stanozolol and methyltestosterone abuse may disrupt bile flow, causing
cholestasis®l.

Renal System:

Anabolic steroids like stanozolol, and carbon -17 alkylated anabolic steroids effects the renal system By
enhancing sodium reabsorption and encouraging potassium and hydrogen excretion, mineralocorticoids—most
notably aldosterone—control electrolyte balance in the kidneys, producing effects including positive sodium
balance and hypokalaemia when present in excess. Hypocorticism, on the other hand, causes hyperkalaemia,
hyponatremia, and sodium loss, which may lead to serious cardiovascular problems. While prolonged exposure
may result in salt "escape," indicating receptor downregulation, aldosterone operates through mineralocorticoid
receptors in the Kkidney, increasing sodium permeability and boosting the sodium/potassium-ATPase.
Glucocorticoids vary in that they cause nephrocalcinosis, increase water diuresis, and renal plasma flow without
substantially altering hydrogen excretion. They also affect how well electrolytes are absorbed in other tissues; for
example, glucocorticoids improve the gastrointestinal tract's absorption of water and sodium, which may cause
problems in the stomach.

Steroid abuse can lead to sodium and water retention, potentially impacting kidney function™4. Long-
term use may contribute to glomerular and tubular dysfunction.

Endocrine System:

Corticosteroids have a major effect on how many hormones are secreted and function. While cortisol
suppresses spontaneous growth hormone release in hypercorticism, it increases growth hormone production in
acromegaly patients, which causes growth failure in children by slowing the maturity of the epiphyseal plate.
Additionally, they reduce the efficiency of thyroxine in individuals with myxoedema and suppress the secretion
of thyroid-stimulating hormones. By promoting the synthesis of adrenaline, high doses of corticosteroids enhance
adrenergic effects and inhibit the release of luteinizing hormones. Adrenocortical insufficiency after withdrawal,
steroid-induced hyperglycaemia, hyperlipidaemia, increased glucagon levels, and hypocalcaemia are further
systemic consequences of glucocorticoids. Overall, the effects of corticosteroids on metabolic and hormonal
control are complex 1%, Abuse of steroids like cortisol disrupts the hypothalamic-pituitary-gonadal axis, resulting
in reduced testosterone production in males and menstrual irregularities in females*?.Abuse of steroids like
cortisol can lead to hypogonadism, infertility, and gynecomastia in males.

DOI: 10.9790/0853-2310033542 www.iosrjournals.org 37 | Page



A Comprehensive Review On Steroid Abuse And Its Impact On Various Body Systems

Psychiatric System:

Nandrolone and other anabolic-androgenic steroids (AAS) have a major effect on the neuronal circuits
associated with aggression and anxiety, especially in the extended amygdala, which contains the bed nucleus of
the stria terminalis (BnST) and the central amygdala (CeA). Changes in corticotropin-releasing factor (CRH) and
GABA neurotransmission, where imbalances between these systems contribute to heightened anxiety, are the
main mechanisms via which prolonged AAS usage might result in anxiety-like behaviours. Decreased 5-HT1A
receptor levels and increased 5-HT2A receptor activity are two other ways that AAS change receptor expression
in the hypothalamus, which impacts serotonin and dopamine pathways that are important for aggression. AAS
users' aggressive behaviour is further aggravated by altered NMDA receptor function and increased dopamine
receptor activity, especially D2 and D5. Altogether, the interaction of different neurotransmitters and oxidative
stress in different parts of the brain highlights the intricate neurobiological processes underlying the anxiety and
aggression brought on by AASMIII

Reproductive System:

Prolonged use of anabolic steroids like methyltestosterone, mesterolone, and fluoxymesterone leads to
abnormalities in the reproductive system. The abuse of anabolic steroids can lead to testicular atrophy, which is
the shrinking of the testicles. This occurs because the body senses the presence of exogenous (external)
testosterone and reduces its natural production of testosterone. This can result in a decrease in testicle size and
impaired sperm production. Anabolic steroids can significantly reduce sperm production, leading to a low sperm
count. This can result in infertility, making it difficult or impossible for the individual to father childrent*4 Steroid
abuse can cause or worsen erectile dysfunction, making it difficult to achieve or maintain an erection. Steroid
abuse in females can disrupt the normal menstrual cycle, leading to irregular periods or even complete cessation
of menstruation (amenorrhea). Virilization refers to the development of male secondary sexual characteristics in
females. It can include the deepening of the voice, growth of facial and body hair (hirsutism), and enlargement of
the clitoris (clitoromegaly). These changes are often irreversible[*], Steroid abuse can lead to changes in breast
tissue, including breast size reduction[*6!

Integumentary System:

Abuse of steroids like methyltestosterone can cause or exacerbate acne, leading to the development of
pimples, blackheads, and whiteheads. This occurs because steroids increase the production of sebum (skin oil)
and can clog pores, promoting the growth of acne-causing bacteria.l*”l Prolonged use of steroids like prednisone
can lead to thinning of the skin, making it more fragile and prone to tearing or bruising. This is especially apparent
in regions where topical steroids are used[*l. In both men and women, abuse of steroids like prednisone can lead
to hirsutism, which is the abnormal growth of facial and body hair. This may be distressing and hard to reverse.

Skeletal System:

Prolonged use of steroids like prednisone, and methyl prednisone can lead to a decrease in bone density,
a condition known as osteoporosis. This happens because steroids can interfere with the normal balance of bone
remodeling, leading to bone loss. Weakened bones are more prone to fractures®®. The risk of fractures, especially
compression fractures of the spine, rises with a reduction in bone density. Steroid misuse such as prednisone and
methyl prednisone usage can result in severe pain and impairment from these fractures. In adolescents who misuse
anabolic steroids, like methyltestosterone, the premature closure of growth plates (epiphyseal closure) can occur.
This can result in stunted growth, as the long bones of the body no longer grow in length. Abuse of steroids like
prednisone, and methyl prednisone can weaken tendons and ligaments, making them more susceptible to injuries
such as tears and ruptures. Joint function and stability may be impacted by this.

Respiratory and Immune systems:

Steroids, particularly systemic corticosteroids like prednisone, can suppress the immune system. This
immunosuppression can increase an individual's susceptibility to respiratory infections, such as pneumonia,
bronchitis, and tuberculosis?’, Steroids like prednisone can mask the symptoms of respiratory infections, making
it more challenging to detect and diagnose these conditions on time. This delay in diagnosis and treatment can
lead to more severe illness. In individuals with pre-existing respiratory conditions such as asthma or chronic
obstructive pulmonary disease (COPD), steroid abuse can have complex effects. While steroids like prednisone
can provide short-term relief from symptoms like wheezing and shortness of breath, long-term or excessive use
can lead to complications, including steroid-induced asthma, which can be difficult to manage. Steroids like
beclomethasone can cause throat irritation, leading to a persistent cough and hoarseness, which can be
bothersome.
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Immune System:

The immune system is impacted by long-term usage of steroids such as cortisone, methyl prednisone,
and prednisone. Steroids are known for their immunosuppressive properties. They significantly weaken the
immune system’s ability to fight off infections, when abused. This can lead to an increased risk of various
infections, including bacterial, viral, and fungal infections®*, Steroid abuse can delay the body's natural healing
processes and impair the immune system's response to injuries or infections. This can prolong recovery times and
increase the severity of illnesses. In some cases, steroid abuse can trigger or exacerbate autoimmune disorders,
where the immune system attacks the body's tissues and organs. This can lead to conditions such as lupus or
rheumatoid arthritis??.Steroid abuse can make individuals more susceptible to opportunistic infections, which
are typically harmless in healthy individuals but can cause severe illness in people with weakened immune
systems. Examples include fungal infections like candidiasis and viral infections like herpes zoster (shingles).

I11.  Treatment Options For Steroid Abuse
Combining medical, psychological, and social interventions necessitates a comprehensive and
customized approach to address steroid misusel®l. The goals of treatment plans are to address underlying
problems, encourage long-term recovery, and manage the psychological and physical effects of steroid abuse.
Important therapy choices are listed below:

Medical Management:

Individuals who overuse steroids must collaborate closely with medical professionals to develop a
customized treatment plan. The individual's unique requirements and circumstances should be taken into
consideration in this plan. Seek immediate professional medical assistance if you or someone you know is
experiencing steroid abuse.

HRT (Hormone Replacement Therapy): Under medical supervision, HRT may be administered for patients
whose endogenous testosterone production has been inhibited to restore hormonal balance?.Long-term steroid
misuse can interfere with the body's ability to produce hormones naturally. Hormone replacement treatment could
be recommended in some circumstances to assist in reestablishing hormonal balance. A healthcare provider's
supervision is required for this.

Management of Health Consequences: Medical specialists deal with certain health conditions such as liver
damage, musculoskeletal disorders, and cardiovascular problems that arise from abusing steroids.

Psychological Support:

Therapy and Counseling: Behavioral therapies, such as motivational enhancement therapy (MET) and
cognitive-behavioral therapy (CBT), can assist people in addressing the underlying causes of their steroid
addiction, enhancing their coping mechanisms, and cultivating positive body image beliefs.

Group and Individual Counseling: People can examine the psychological components of their substance use in
individual counseling sessions and group therapy, and they can share their experiences with others going through
similar difficulties.

Psychological Assessment: To treat co-occurring mental health conditions including mood disorders or body
dysmorphic disorder, people may benefit from receiving a psychiatric assessment.

Education and Awareness:
Psychoeducation Programs: Educating people about the dangers and repercussions of abusing steroids can
increase awareness and encourage wise decision-making.

Education of the Family: Including the family in the therapeutic process helps strengthen support systems and
leads to a more thorough comprehension of the patient's requirements.

Rehabilitation Programs:
Inpatient Rehabilitation: A structured setting with round-the-clock care is offered by inpatient rehabilitation
facilities in cases of extreme severity or when medical monitoring is required.

Outpatient Rehabilitation: Programs for outpatient therapy are flexible, enabling patients to get treatment while
going about their everyday lives?l,
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Follow-Up Care:
Long-Term Monitoring: To address potential relapse triggers and manage ongoing health concerns, people in
recovery require regular medical and psychological monitoring.

Aftercare Programs: Following extensive treatment, individuals can transition to a less regimented setting with
the help of aftercare programs, which offer resources and continuing support.

IV.  Discussion
Musculoskeletal System:

Long-Term Consequences vs. Anabolic Effects While anabolic-androgenic steroids (AAS) like
methyltestosterone and Danazol might assist increase muscle building and strength quickly, long-term usage of
these drugs can lead to major issues. For example, there is a problem known as muscular dysmorphia, which is a
type of eating disorder linked to steroid addiction and has additional health consequences for users. In addition,
abusing steroids puts the user at risk for bone loss and alterations to tendons and ligaments, which raises concerns
about both the user's long-term health and the muscle gains they have accomplished.

Cardiovascular System:

Atherosclerosis and Hypertension Steroid use has the potential to significantly raise blood pressure and
cause a number of cardiovascular conditions, including heart attacks and strokes. The possibility of
atherosclerosis development especially long term use of methyltestosterone makes one mindful of the risks that
come with the innocent looking desire for muscles. These cardiovascular risks highlight the need of prioritizing
overall health over achieving the ideal performance or appearance.

Hepatic System:

liver damage and cholestasis Methyltestosterone and its analogs are frequently linked to cholestasis,
hepatotoxicity, and other types of severe liver injury. The repercussions are dire; there may be hazardous health
hazards involved. As a result, the person may want to think twice before utilizing music augmentation devices to
quickly strain their muscles.

Renal System:

Fluid Imbalance and Renal Injury Also, the impact of steroids on the renal system is substantial. Steroids
cause excessive fluid retention which can result in electrolyte imbalances, further aggravating the renal function.
Long term use is associated with an increased risk of glomerular and tubular injury, triggering concern over the
renal health profile of the users.

Endocrine System:

Endocrine disorders and hormonal disruption Steroids have a significant impact on the endocrine system.
Abuse of steroids throws off the hormonal balance, resulting in irregular menstruation in women and diseases
such as hypogonadism and infertility in men. The reproductive system and general health may be negatively
impacted for some time by such endocrine repercussions.

Psychiatric System:

Anxiety and Depressive States The psychological repercussions of steroid use are problematic, with
documented mood swings, hostility, and even steroid-induced insanity. The possibility of psychological
dependence makes matters more complicated because users may experience withdrawal symptoms, which can
result in an abusive cycle that is hard to stop.

Reproductive System:

Abnormalities and their effects on conception Particularly concerning are the effects of steroid misuse
on reproduction. Testicular shrinkage, poor sperm counts, and erectile dysfunction in males, and virilization
consequences in females, emphasize the extensive and often irreversible changes that steroid usage can impose
on reproductive health. These changes may have a significant impact on quality of life and family planning.

Integumentary System:

Skin Disorders and Sexual Assault The integumentary side effects, like thinning skin and pimples, can
be quite upsetting for users. Increased body and facial hair, or hirsutism, highlights the physical changes that
might be unwanted or detrimental to one's mental health in both men and women.
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Skeletal System:

Loss of Bone Density and Risk of Fractures The use of steroids carries a substantial danger to bone
health, since it can lead to osteoporosis and increased risk of fractures due to decreasing bone density. In teenagers,
the possibility of early epiphyseal closure underlines the hazards of steroid use during important growth phases,
potentially impeding development.

Respiratory and Immune Systems:

Immunodeficiency and Issues with the Respiratory System Lastly, it is impossible to ignore the impact
on the immunological and respiratory systems. Immunosuppression brought on by steroids can exacerbate pre-
existing respiratory disorders and make people more vulnerable to infections, creating a vicious cycle of health
issues that can be challenging to break.

V.  Conclusion

Steroid abuse exerts a profound impact on various body systems, leading to a plethora of short-term and
long-term health consequences. This review highlights the importance of addressing this issue through education,
prevention, and intervention strategies to safeguard against the overuse of steroids. A variety of psychological,
medical, and legal repercussions get complicated when steroids . Healthcare providers, legislators, and anybody
else considering the use of these drugs need to be informed on the possible benefits and drawbacks of doing so.
While some people may find that steroids improve their performance, when used improperly, they can have
several undesirable side effects that frequently outweigh the benefits. It's a two-edged weapon that calls for
awareness, education, and compassion for those who become snared in its jagged edges.
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