IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper (kA RISVA\NSHA T RN | S 2 EREaVE UG C CARE Listed (Group -1) Journal Volume 11, S Iss 4, 2022

Effect of Anabolic Steroids Abuse in Gym Visitors
Debalina Biswas', Tabish Brar?, Amit Beniwal®, Aman Singh Jamwal*,

Brijesh Saran®*, Amoolya K Seth®
1234 junior Resident, Santosh Deemed to be University, Ghaziabad NCR Delhi, India.
> Assistant Professor, Santosh Deemed to be University, Ghaziabad NCR Delhi, India.
® Professor, Santosh Deemed to be University, Ghaziabad NCR Delhi, India.
Email- ® drbrijeshsaran400@gmail.com

ABSTRACT:

Background: The term "anabolic steroids"” (also known as "anabolic-androgenic steroids"” or
"AAS") refers to a broad class of both artificial and naturally occurring androgens. In 1935,
the endogenous androgen testosterone was isolated, described, and made available for
external administration. Since then, extensive research and development have resulted in the
production of a large number of testosterone derivatives, each of which has a different
structural makeup and distinct features. There is a dearth of reviews that explore the causes,
effectiveness, and patterns of AAS usage, despite the fact that there is a wealth of literature
on the negative effects of AAS use. The objective of this review is to close this gap while
also educating and updating the clinician on the underlying basic science of AAS and the
prognostic implications of AAS use. Conclusion: The negative effect profile of AAS use has
long been a point of debate, with opinions on how serious the problem is varied. Our study
demonstrates that the negative effects of AAS are actually distributed throughout several
organ systems, although further, ideally prospective-designed trials are still needed to
determine their full extent. The clinician may utilize the increased risk of early death, the
emergence and potential hemorrhagic rupture of hepatic adenomas, and the potential for
continuing infertility for up to two years after AAS discontinuation as arguments to
discourage users from abusing AAS.
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INTRODUCTION:

The term "anabolic steroids” (also known as "anabolic-androgenic steroids"” or "AAS") refers
to a broad class of both artificial and naturally occurring androgens [1]. In 1935, the
endogenous androgen testosterone was isolated, characterized, and made available for
exogenous administration [2]. Since then, extensive research and development have resulted
in the production of a large number of testosterone derivatives, each of which has a different
structural makeup and distinct features. The Russian weightlifting team at the 1954 Olympics
was one of the first teams to use AAS in the context of competitive sport [3]. A 2014 meta-
analysis of 187 research estimated the lifetime prevalence of AAS usage in men to be around
6%, and a 2005 paper suggested its prevalence among male gym goers to be over 25%. These
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findings indicate that the use of AAS has become increasingly widespread among non-elite
users [4, 5]. But for a variety of reasons, the typical doctor might not see a lot of clinical
cases involving the use of AAS. First, the most serious side effects of AAS such as a twice as
high cardiovascular mortality rate or an elevated risk of early death from all causes manifest
abruptly and permanently [6]. Additionally, a study found that 56% of AAS users are not
proactive in sharing their use status with their doctors. This is concerning because only 10%
of people report using unsafe injection methods and almost 100% report experiencing
subjective side effects [5]. Some have proposed that the main cause of this underreporting is a
widespread mistrust among AAS users of the level of expertise the typical physician
possesses regarding AAS [8]. Additionally, when taking a patient's history, doctors hardly
ever ask specifically about AAS use, missing an opportunity to build rapport on the subject

[7]1.

Indeed, anecdotal reports of advice given by clinicians inaccurately purporting that AAS are
ineffective for muscle growth have surfaced, with some commentators arguing that such
blanket statements can prematurely sever any chance of developing rapport and generating
critical discussion with AAS users [8]. There is a dearth of reviews that discuss the causes,
effectiveness, and patterns of AAS misuse, despite the fact that there is a wealth of literature
on the negative effects of AAS use. This review aims to close this gap while also updating
and reintroducing the physician to the basic science of AAS and its prognostic implications.

A review of testosterone:The production of testosterone and upkeep of a spermatogenic
environment are the key responsibilities of the testes [9]. The main hypothalamus pituitary
gonadal (HPG) axis orchestrates these two interrelated activities. Gonadotropin releasing
hormone (GnRH), which is released pulsatilely from the hypothalamus and travels through
the hypophyseal-portal system to the anterior pituitary, is the initial action of the axis [10].
GnRH stimulates the anterior pituitary, which then secretes follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) into the bloodstream. FSH increases spermatogenesis by
acting on Sertoli cells in the seminiferous tubules. LH stimulates the production of
testosterone by targeting Leydig cells near the seminiferous tubules [11].

The interaction of serum testosterone with the androgen receptor is what causes its well-
known effects. When testosterone binds to the intracytosolic receptor, it is transported to the
nucleus where it directly controls protein synthesis and gene transcription [13]. Any steroid,
whether organic or synthetic, that binds to the androgen receptor and stimulates postreceptor
functions is considered an androgen [14]. The androgen receptor modification is not the main
driver of testosterone activity. Prereceptor, receptor, and postreceptor processes are
constantly being produced under physiologic conditions [13]. A component of the serum
testosterone is changed by aromatase into 17 -estradiol, while a different portion is changed
by 5 -reductase into dihydrotestosterone (DHT) [15].

26 |Page

BeLop ~
z‘“'_l ' l‘AN ,
l ﬁlnlernullonul Journul ul

........................



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper (kA RISVA\NSHA T RN | S 2 EREaVE UG C CARE Listed (Group -1) Journal Volume 11, S Iss 4, 2022

Since aromatase is abundant in adipose tissue, obesity may lead to higher levels of 17 -
estradiol as a result of enhanced testosterone conversion by aromatase [16]. An endogenously
generated steroid called nandrolone (19-nortestosterone) functions as an intermediary in the
aromatase reaction that turns testosterone into estradiol. Derivatives of 19-nortestosterone are
one of the primary categories of AAS. The bloodstream does not contain significant amounts
of 19-nortestosterone under physiological conditions [17]. In contrast to other AAS,
nandrolone is also a powerful progestogen with relatively less androgenic effects in tissues
like the scalp and prostate [18]. Both the androgen receptor and the progesterone receptor are
agonists by it. Testosterone has got barely any anabolic.

Even while endogenous testosterone levels are in the lower range of what is considered
normal for males, they are still sufficient to saturate androgen receptors under normal
physiologic conditions. The question of whether supraphysiologic levels of testosterone
generate further anabolic effects on muscle development and strength has been debated for
decades [19]. At this time, most experts agree that androgenic anabolic steroids do fact
benefit both. In one study, 61 eugonadal males were randomly divided into five groups and
given varying amounts of exogenous testosterone for 20 weeks in each group. The 600 mg
injection group gained an average of 7.9 kg of lean muscle mass and shed around 1 kg of
body fat by the trial's end.

Surprisingly, participants were explicitly told not to perform any strength training or vigorous
aerobic exercise during the research period, and this instruction was repeated every 4 weeks
[20]. The anabolic effects of exogenous testosterone may be explained by processes other
than androgen receptor modulation since androgen receptors are often saturated by
physiologic levels of testosterone, yet supraphysiologic dosages of testosterone can improve
muscle growth and body strength [21]. One method includes regulation of the glucocorticoid
receptor. Animal studies have demonstrated that exogenous testosterone is beneficial at
preventing atrophy secondary to glucocorticoid usage [22].

TYPES OF AAS USERS:

On the basis of an analysis of international literature and each author's personal research
experiences with AAS abusers, Christiansen and colleagues proposed a classification method
in 2016 . They suggested four categories: expert type, yolo type, athlete type, and wellbeing
type. Expert type is the first category. They concentrated on a two-dimensional view of AAS
usage, which is effectiveness and perceived danger, in their synthesis of these typologies.
Christiansen and colleagues characterised "the Expert type" as adopting a scholarly approach
to AAS, having their use patterns studied, and generally taking measured risks. The "YOLO
type" (You Only Live Once) is in some ways the archetypal opposite because of their
propensity for spontaneous behaviour and their drive for quick advancement.

The "Athlete type" is generally involved in competitive sports and is driven by success in
their field. The "Wellbeing type" is focused on physical attractiveness and demonstrates
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reduced risk use behaviours [23]. In 2018, Zahnow and colleagues used cluster analysis and
multinomial logistic regression on survey data from a sample of 611 AAS users throughout
Wales, England, and Scotland to advance these postulated typologies [24]. They found four
separate categories in their data, each of which appeared to match to one of the four
typologies put forward by Christiansen. The "YOLO type,” the "Wellbeing type,” the
"Athlete type,” and the "Expert type" were specifically identified by 11%, 38%, 25%, and
25% of respondents, respectively.

PERFORMANCE-ENHANCING MEDICINES (PEDS) AND AAS USE:

In the bodybuilding world, using PEDs to reduce the adverse effects of AAS is a common
use. In a 2018 study of 231 AAS users, 56% of respondents stated that they have used
postcycle therapy in some capacity [25]. In order to explore the numerous websites and
forum groups where users might ask for and/or give advice on minimising adverse effects
caused by AAS, Karavolos et al. employed a methodical online search procedure. Up to one-
third of the websites they investigated made the claim to sell AAS and/or treatments said to
counteract its negative effects without a prescription, they discovered.

NEGATIVE EFFECTS OF USING AAS:

There is debate over the unfavourable effect profile of exogenous AAS delivery, with some
suggesting that data interpretations may have been overdone [26]. According to a 2010
review, the frequency of somatic and psychiatric side effects was low, and the typical user
received AAS with the goal of enhancing their athletic performance [27]. According to some
research, cardiovascular side effects may account for up to 33-66% of premature deaths in
AAS users, with the remainder primarily coming from liver failure, cancer, and suicide [28].

Cardiovascular side effects have been hypothesised to have the greatest mortality altering
influence. According to a 2019 retrospective research of 545 AAS users, mortality rates were
around three times higher than those of male controls who were matched (95% CI 1.3-7.0)
[29]. Additionally, compared to the control group, the AAS cohort was shown to have a
statistically significant higher likelihood of presenting for hospital admission. The most
frequent finding in postmortem reviews of 19 instances in which autopsy had ruled out extra
cardiac causes of death was left ventricular hypertrophy with concurrent fibrosis [30]. Four
theories have been put up as potential explanations for cardiac death in AAS users, namely
the atherosclerosis potentiation model, the thrombosis model, the coronary vasospasm model,
and the direct cardiac injury model [31]. Four theories have been put up as potential
explanations for cardiac death in AAS users, namely the atherosclerosis potentiation model,
the thrombosis model, the coronary vasospasm model, and the direct cardiac injury model
[31]. Theoretically, the exogenous AAS administration's stimulation of haematopoiesis
predisposes people to an increased risk of thrombosis, although there is now only minimal
case research and epidemiological evidence to support this.
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INFERTILITY:

Secondary to the lowering of intratesticular testosterone levels, which may result in
azoospermia or oligozoospermia, is infertility after AAS use [32]. The 12- to 24-month mark
has been given as the period for the majority of AAS users, and it is generally believed that
restoration of sperm count and quality following AAS cessation would occur with the
passage of time [33,34]. One 2020 cross-sectional study of 72 AAS misusers and 31 healthy
controls noted no significant difference in sperm output, sperm concentration, and sperm
motility between former AAS users and nonusers, with the mean recovery time for these
parameters post-AAS cessation being 14 months, 10 months, and 37 months, respectively
[35]. A 2021 Danish study of 545 males who tested positive for AAS found that the AAS
group had a significantly decreased fertility rate compared to the healthy control group in the
decade before the positive result, with a rate ratio of 0.74. Although there was no significant
group difference for rates of assisted reproduction, the AAS group continued to have a 7%
lower total fertility rate than the control group in the years following AAS cessation [36]. As
a result, current research hints that most former AAS users may be able to resume their
reproductive lives. To give more conclusive findings, however, additional study examining
real-world outcomes, such as the time to become pregnant, is necessary.

HEPATIC SIDE EFFECTS:

Hepatotoxicity is a side effect of AAS usage that is frequently reported. According to one
study, 8% of all cases of drug-induced liver injury were connected to AAS use [37]. It's
noteworthy that only 17-alkylated AAS seems to be hepatotoxic. Increased oxidative stress
brought on by higher levels of mitochondrial -oxidation has been proposed to be a
contributing factor, albeit the exact mechanism underpinning this has not yet been fully
understood [38]. The range of AAS-induced liver damage has a wide range of potential
pathologies. In their study of 182 asymptomatic Brazilian AAS users, Schwingel and
colleagues found that 38% of them had elevated liver indicators, 12% had hepatic steatosis,
and there was one incidence of each of hepatocellular adenoma, focal nodular hyperplasia,
hepatitis B, and hepatitis C. Additionally, there are case reports of hepatocellular carcinoma
(HCC) developing as a result of the use of AAS, with the observation that 4% of hepatic
adenomas develop into HCC.

PSYCHIATRIC SIDE EFFECTS:

AAS use has been linked to psychiatric measures such as the Hostility and Direction of
Hostility Questionnaire (HDHQ) and the Symptoms Check List-90 (SCL-90), with the
severity of misuse being inversely correlated with symptom intensity . AAS use-related
aggression has traditionally been referred to as irritable "roid fury” in lay language.
Hypomanic or manic disorders have also been characterised as two possible manifestations.
Pope et al. compared psychiatric outcome measurements between a group that received
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exogenous testosterone and a placebo group. Young Mania Rating Scale (YMRS) scores for
the AAS group were much higher, according to the study's findings, with 16% of the group
being labelled as slightly or significantly hypomanic . A study that used structural MRI brain
imaging on AAS users and nonusers found a negative correlation between cortical thickness
and brain volume and AAS use, suggesting that AAS may predispose users to decreased
cognitive skills or structural brain abnormalities. Notably, this is in light of research linking
AAS usage to worse results on cognitive tests. The idea of a connection between
supraphysiological testosterone levels and dementia through androgenic development of extra
oxidative stress has also been proposed by certain authors [39].

Although some potential causes include direct toxicity or bile acid nephropathy secondary to
AAS associated liver disease, AAS related renal damage is less researched than other side
effects [40]. There is a wide range of potential kidney damage caused by AAS, from
momentary changes in creatinine levels to advanced chronic kidney disease or secondary
focal-segmental glomerulosclerosis.

CONCLUSION:

An extremely diverse range of manufactured and endogenous androgens, each with a distinct
chemical structure and side effect profile, make up anabolic-androgenic steroids. Typological
representations of the anabolic-androgenic steroid base have been made, and cross-
sectionally obtained data support the concept that different user types exist within the
community. However, more research is required to conceive more potential typologies,
particularly from datasets beyond the United Kingdom, and this field is still in its infancy.

Exogenous testosterone is typically administered for specific time periods, and then the
substance is gradually tapered off over a predetermined period of time, according to general
consumption patterns found in the AAS community. Others mix various AAS or
augmentative medications as part of the same regimen.

AAS is linked to a wide range of negative consequences that affect many different organ
systems. Some AAS users employ self-initiated therapies like tamoxifen, anastrozole, or hCG
injections in an effort to lessen adverse effects like gynecomastia, androgenic steroid-induced
hypogonadism, or sexual dysfunction. The negative effect profile of AAS use has long been a
point of debate, with opinions on how serious the problem is varied. Our study demonstrates
that the negative effects of AAS are actually distributed throughout several organ systems,
although further, ideally prospective-designed trials are still needed to determine their full
extent. The clinician may utilise the increased risk of early death, the emergence and potential
hemorrhagic rupture of hepatic adenomas, and the potential for continuing infertility for up to
two years after AAS discontinuation as arguments to discourage users from abusing AAS.
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