
Performance 
Enhancing Drugs



Steroids
Anabolic steroids - drugs that 
have a similar effect as 
testosterone does in the body. 

What’s it do? Increases protein 
(builds muscle), development of 
masculine characteristics 

First made available in 1930’s, 
they are used to stimulate bone 
growth and appetite, induce 
male puberty and treat some 
conditions.



Steroids

In sports: steroid use, in 
addition to an adequate diet, 
can increase body weight, and 
increases in strength through 
high intensity work outs 

CONTROVERSY: considered 
cheating and an unfair 
advantage and banned by all 
major sporting bodies.



Steroids

Routes of administration: 

• Oral - most convenient 

• Injectable - into muscles and 
not veins 

• Creams 

• Skin batches



Steroids
Action: 

• Increases production of proteins 
in muscles (helps build muscle) 

• Reduce recovery time of of 
muscles so that muscles stay 
around longer 

• Decrease fat by increasing 
basal metabolic rate 

• Promote cell growth and 
development and maintenance 
of masculine characteristics



Steroids
Examples: 

• Increased appetite 

• increase bone remodeling and 
growth 

• stimulation of bone marrow 

• stimulate formation of muscles 
cells 

• increase size of skeletal muscles 

• increased strength



Steroids
SIDE EFFECTS 

• Immune system complications 

• high blood pressure 

• increase in LDL, lowers HDL 

• increased risk for cardiovascular disease 

• Acne 

• Premature baldness (testosterone converts to DHT) 

• Liver damage 

• Gynecomastia (development of breast tissue, testosterone 
gets converted to estradiol) 

• Reduced sexual functioning 

• Temporary infertility 

• Testicular atrophy - due to suppression of natural 
testosterone, however this returns after quitting steroids 

• penis does not get larger in adults, only in children~









Steroids
WHO?

• 1 - 3 million in the US 

• Middle class heterosexual men 

• 25 years old 

• noncompetitive body builders, non athletes 

• use for cosmetic reasons (for looks rather than 
sports) 

• tend to research the drug more than other 
recreational drugs 

• do not consult doctors, but trust friends, internet, 
etc... 

• often disillusioned by portrayal of steroids in media 

• Large lack of trust for their doctors 

• More likely to have symptoms of muscle dysmorphia



Synthol
Used by bodybuilders to mimic 
the appearance of developed 
muscle where it may be lacking - 
known as “fluffing”. 

Synthol is... 

• 85% oil 

• 7.5% lidocaine 

• 7.5% alcohol 

Not restricted, and easily bought 
online



Synthol
Risks: 

• Sclerosing lipogranuloma - skin condition 

• pulmonary embolisms 

• nerve damage 

• infections 

• stroke 

• oil filled granulomas 

• cysts 

• ulcers 

• allergic reactions





Creatine

Supplement used to increase 
high-intensity athletic 
performance. 

Provides extra energy to 
muscles during anaerobic 
activity



Creatine
Side Effects 

• Weight gain due to extra water retention 
to the muscle 

• Potential muscle cramps / strains / pulls 

• Upset stomach 

• Diarrhea 

• Dizziness 

• High blood pressure due to extra water 
consumption 

Not illegal to use, but not allowed to give 
to athletes 



Blood Doping
What is it: boosting the number 
of red blood cells in the 
bloodstream to enhance athletic 
performance. 

Theory: blood cells carry oxygen 
from lungs to the muscle, 
therefore, a higher concentration 
of cells will improve the athlete’s 
oxygen capacity and 
endurance. 

Many methods are illegal.



Blood Doping
Blood transfusion

Autologus: Blood donor and transfusion 
recipient are the same 

Homologus: Blood is transfused into 
someone other than the donor 

• Blood is withdrawn several weeks before 
competition. 

• Blood is centrifuged, separating it’s 
components. 

• Plasma is reinfused, and the RBCs are 
frozen - expands life, although up to 40% 
of RBCs are unusable when frozen. 

• 1 - 7 days before event, blood is reinfused.



Blood Doping
Blood Substitutes

Introduction of engineered oxygen carriers aka 
“blood substitutes”. 

Haemoglobin-based oxygen carriers 
(HBOCs)

Engineered human or animal hemoglobins 
(protein carriers of oxygen), optimized for 
oxygen delivery and longer circulation. 

HBCO has a very high affinity for oxygen, and 
effectively release oxygen at peripheral tissues 
- due to modifications. 

Perfluorocarbons (PFCs)

PFCs permeate to where normal red blood 
cells may not flow, providing more oxygen to 
the body. 



Blood Doping
Hyperviscosity syndrome - increased 
blood viscosity, decreased cardiac output 
and blood flow velocity, results in 
reduction of peripheral oxygen delivery 
increased risk of: 

• heart attack 

• stroke 

• phlebitis 

• pulmonary embolism 

Polycythermia - overproduction of red 
blood cells, can lead to heart attacks and 
strokes 

Blood contamination, always a risk



Deer Antler Velvet

Made with Deer antlers, the 
enhancer is reportedly 
supposed to heal cartilage and 
tendon injuries more quickly, 
and boots strength and 
endurance. 

Not approved by the FDA, and 
banned by NFL. 



Deer Antler Velvet
What is it? Insulin-like growth factor 

IGF-1 is naturally produced by the brain 
and liver, and regulates how our bodies 
grow.  

If we don’t get a enough, dwarfism may 
occur, too much can cause gigantism. 

IGF is usually given to young people 
with stunted growth, but not athletes. 
Why? 

Athletes often take way too much - often 
too much IGF1 can cause tendons to 
break and become tight, can also 
disrupt how the body metabolizes fat 
and sugar.


