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Abstract

Anabolic steroids are substances that have similar structures and effects related the male sex hormone
(testosterone). We can modify anabolic steroids chemical structures for giving the therapeutic effect that we need.
These substances are now used therapeutically in medicines with medical prescriptions. They increase protein within
cells, especially in skeletal muscles. That is why many athletes who want to increase in body weight, and muscle
strength use them. Health risks can be produced by long-term use or excessive doses of anabolic steroids. The aim of
this article is to introduce anabolic steroids to all users about its chemical structure, therapeutic effect and general
mechanisms of drug action in pharmacotherapy. It also talks about how to use these drugs therapeutically in medicine

and discusses the side effects if we use them improperly steroids.
Keywords: Anabolic steroids, adverse reaction, mechanism, pharmacology, drug abuse
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(Murad and Haynes, 1980) 9 AS L‘ﬂuﬁﬁ‘ﬁlﬁqu%

Removal of the
angular methyl group

Introduction of double bond
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Attachment of various
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Esterification confers depot
activity for l.m. administration

Attachment of 17 a-alkyl

OH
ﬁ group confers oral activity

™

Attachment of 7 c-methyl
group

Attachment of chlorine or

hydroxyl group
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Further Metabolism

/1w 2 manlasunias Nandrolone i androgenic tissue Fagaiifasunilasdo s0-reductase ogasaas 1118
50L-dihydro-19-nortestosterone az1u I T mmisiusedf c4 uaz cs gadasenlal ilianureusy
(affinity) AU androgen receptor aﬂﬁaﬂamﬁ'mﬂ% gUINEUNY testosterone (Kicman, A.T., 2008) Famliinawna
N9AU anabolic activity 1NN androgenic activity

M1

4
gNsVON Anabolic Steroids

AS Route* Androgenic activity Anabolic activity
Oxymetholone PO 0.42 3.2
Oxandrolone PO 0.24 3.22
Nandrolone M 0.31-0.41 3.29-4.92
Stanazol PO 0.3 2.0-3.2
Testosterone** M 1 1

*PO = Oral, IM = Intramuscular injection
4
GO 1WA Y

(Pavlatos, A. M., et al., 2001), (Kuhn, C.M., 2002) ttag (Basaria, S., Wahlstrom, J. T. & Dobs, A. S., 2001)
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(translocation) W1 1169 chromatin NiAAa 91

Y a .. 9
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mRNA ﬁﬂﬁ’ﬁ%’niﬂsﬁuiuﬁg@ (Bahrke & Yesalis,
2004)

2. aamsaang TUsauTasnsit lauea
VN glucocorticoid receptors Lﬁ@ﬁ glucocorticoids
Tusremeduny glucocorticoid receptors wihlina
msaatellsau (catabolic effects) msld as ozl
HEIIUNL glucocorticoid receptors ﬁﬂﬁjgﬂgﬂmiﬁmﬂ
Tdsau (anti-catabolic  activity) U9 glucocorticoids
(Haupt & Rovere, 1984)

3. mamendeatuduiale Taomwy
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fo1n15IAA AL HNQANTIURAIIZ 1WA Y
(Wilson and Griffin, 1980) na"lﬂﬁuﬁuﬁ'ﬁumﬁ?%a
Yszamunan  uads lilivangusuduesaganu
(Brain, P. F. & Haug, M. 1992) H30351891UN
amﬁmhﬂ“lumsﬁuﬂmmimm%ﬂﬁﬁaeﬁu (Haupt
& Rovere, 1984) Lmzamﬂuwammﬂ Placebo effect

(Ariel & Saville, 1972)
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MN 4 uaad M51/asuuasued Testosterone 910 Aromatatase 18 SO-reductase %zmu"lﬁ’m metabolite ‘ﬁlﬂﬂﬁu

1e09AIA0 Oestradiol ttag DHT 18 Oestradiol 3¢ 3UNY (affinity) ER 148 d71 DHT 3¢3uiU AR laani1, ER =

Oestrogen receptor, AR = Androgen receptor, 50l-dihydrotestosterone (DHT) (Kicman, A. T., 2008)

M31% Anabolic steroids 14Mandn

As fh 9 umanatinluiitidusede
U919 7in158181 910 Food and Drug Administration
(FDA) V03@H3goI3N1 (FDA-Labeled Indication)
wazda laguduy (Non-FDA Labeled Indication) §113
M1319 2 AN awdimiuer As 115 lumssnm
yonmndetaluumaui 1480 dedrnsinni
AAINITY

1.mM3511 AS 1119 1ums$apIA192 Anemia
fidlumanmn lvdundainind laneidess Tag AS
o2 llnszdulisamoaasadiiadeaunsiun'ld
(erythropoiesis) (Gilman, A. G., Rall, T. W., Nies,
A.S., etal., 1990)

2. MsSa¥InIgHounIIfunTEgn
(cachexia) NFuuETuTsAAT 1INATANEINLI

' Y Y
Oxymetholone mmimwuumummzmaﬂéﬁmﬁe

Y

uazpelinuamFinvesfiloaiu’ld (Hengge, U.
R., Stockes, K., Wiehler, H., et al., 2003)

3. Hereditary angioedema uﬂumazﬁﬁmi
Vamveudu@on INI01eNoANIHUFNITH A10150
11161 AS 11 1911u135Y (Brickman, C. M. & Hosea,
S. W., 1983)

4. m3fleanueims liieszasdnnms e
gunafitida fiv1ldiAan1aenalunssqn
(antineoplastic adverse reaction- myelosuppression)
1nmsAnyuie 1w oxymetholone 3211 lithium
am1snann1Ig nalunszanuazyieldgied
ﬁmﬁmﬁwﬁu"lﬁ’ (Steinherz, P. G., Rosen, G., &
Miller, D. R., 1983)

5. mysnulsauzS iy i ad
Ul nandrolone  az1fuendrseansdiilderngu

aromatase inhibitor 1% tamoxifen ngﬂé}ﬂ’sﬂllijlﬁﬂmi
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{ a [ Al A 1 [y
non-traumatic injury) aguNanNANANNT U Uszaninmay luTasnusisanszeznaimssnm
£ v A § [ A o <
(burns) ANFNUATBFINGUALINUMIAUMNIQANT 9171501991 (Hausmann, D. F., Nutz V.,
o Y 1 A zg .
TuTasmu Ml luTaswuluswmemivyruuas Rommelsheim K., et al., 1990)
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MUY Anabolic steroids 1119 Tunrnaiin

Anabolic steroids FDA-Labeled Indication Non-FDA Labeled Indication

Oxymetholone Anemia of Chronic renal failure Cachexia associated with AIDS
Acquired aplastic anemia
Antineoplastic adverse reaction-
Myelosuppression
Fanconi’s anemia
Pure red cell anemia
Stanozolol Hereditary angiodema Lipodermatosclerosis
Oxandrolone Weight gain; Adjunct Alcoholic hepatitis
Burn, Severe; Adjunct
Cachexia associated with AIDS*
Turnur syndrome
Nandrolone Anemia of Chronic renal failure Breast cancer

aaulag91n Truven Health Analytics, 2015
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K

I

2009) ernunteuuazldedrsuniviarone
nandrolone  1Ag11aM1sANE NI M5 19 AS il
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Dodge, Margaux F. & Hoagland, 2011)
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anudunusumsnalsanasaaoniinle uana
= o [ 1% A o < o a a
msanudshidanu ederzduiugiinunalng
vionsgauTanalnansaiilFlugreTeguiludu
NNSNUNIUITIUNTTH (Rovere, 1984, Di
Pasquale, 1990, Graham & Kennedy, 1990, Landry &
Primos, 1990, Shahidi, 2001, Kicman & Gower, 2003,
. =3 I

James & Kicman., 2004) argio1ms lunailszaeda

Y
ey ldluasna 3

Target Adverse effect Comment
Bone Premature closure of the epiphysis in Stunting of linear growth
children
Breast Atrophy in women Gynaecomastia can be pronounced and painful;
Gynaecomastia and enlarged nipples in corrective surgery may be necessary. As some
men anabolics are known to be resistant to aromatization,
other mechanisms need to be considered, such altered
hepatic function causing an imbalance between
androgens and estrogens
Cardiovascular  Increases risk of thrombotic events such as  The link between long-term anabolic steroid use and
myocardial infarction or stroke (raised cardiovascular events remains to be clearly
LDL, lowered HDL and apolipoprotein-1, established but the evidence gathered is fairly
raised hematocrit (due to polycythemia ) compelling. This effect is probably underreported
and lowered plasma fibrinogen Heart disease may be potentiated by concomitant use
Cardiac damage (left ventricular of growth hormone or insulin (also misused for
hypertrophy, fibrosis and heart failure) anabolic purposes)
CNS Increased libido in men and women, which ~ Psychological effects are unpredictable. Anabolic

may be difficult to control

Hypomania (less severe form of mania)
Heightened irritability

Increased aggression and hostility
Destructive Impulses

Self-destructive impulses

Withdrawal symptoms can include severe

depression

steroids are implicated in cases of violent behaviour
(‘roid rage’) including, manslaughter and murder
Polypharmacy can increase the risk of violent

criminality (Klotz et al., 2007)
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Liver Impaired function Hepatoxicity is associated with 17a-alkylated steroids
Hepatic cholestasis (bile canal obstruction)  (orally active)
causing jaundice For the liver function test, it is important to include
Peliosis hepatitis (blood-filled sacs in the GGT and CK, as ALT and AST can be raised
liver) naturally due to exercise

Liver tumours (increased risk)

Skin Cystic acne This can be very severe on the chest, back and face

Other Serious infection associated with injected Needle-exchange programmes are helping to address
drugs this
Toxicity from unlicensed products problem
Extent is unknown
unay wazlFlumsmzme m3slseudluszeznainui 1y
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