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Definitions

· Nootropics
Enhance mental performance (Smart drugs).

· Ergogenics
Enhance physical performance (e.g., steroids & other hormones).

· Hormones
Chemical substances secreted by glands.  Are to the endocrine system what neurotransmitters are to the N.S.

Some Hormones that Affect Behavior

· Pituitary - the “master gland”. Has extensive interconnections with hypothalamus.
· Pineal - melatonin is believed to play a role in circadian rhythms. 

· Adrenal Cortex - sex hormones & other steroids; corticosterone involved in stress.

· Adrenal Medulla - adrenaline related to arousal & fight/flight response.

· Pancreas - insulin affects hunger. 

· Duodenum - CCK promotes satiety.

· Gonads - sex hormones influence behavior & physical development.

Steroids


 SHAPE  \* MERGEFORMAT 



Demographics

· ( 1 million Americans have used or are currently using.

· ( 90% of athletes in 1960 Olympics used. Estimates from 1993 suggest that (15% of NCAA & (50% of professionals’ use.

· 2% of college-aged men.

· 6.7% of male high school athletes.

· 1% of female high school athletes. 

· While athletes are not more likely to use most drugs of abuse, they are more likely to use these. 

· 52,000 U.S. children & adolescents are using steroids.

· In MA middle schools, 2.7% of athletes were using steroids (Begley et al., 1999).

· Males are much more likely to use steroids than females (NIDA, 2004).

Anabolic Steroids

· Types

· Two Primary Effects

· Medical Uses

· Abuse Issues

· Side Effects

Anabolic Steroids - Types

· Oral 

· Clear the body in 2-14 days.

· Exs:

· methandrostenolone - Dianabol

· oxandrolone - Anavar

· ethylestrenol - Maxibolin

· stanozolol - Winstrol

· Parenteral 

· Clear the body in 30 days.

· Less dangerous (especially for liver).

· Exs:

· nandrolone deconoate (Deca-Durabolin)

· testosterone cypionate (Depo-Testosterone)

Anabolic Steroids - 2 Primary Effects

· Anabolic

· Increases muscle mass in one who is active & eating a lot (especially protein). Body building.
· Masculinizing

· Facial & body hair

· Broadening of the shoulders

· Deepening of the voice

· Adam's apple

· Aggressive behavior

· Interest in sexual activities

Anabolic Steroids - Medical Uses

· Hypogonadism (or testosterone deficiency).

· Anemia (certain types) Stimulates red blood cell production.

· Weight Gain - In underweight, elderly, wheel chair bound, or seriously ill.

· Breast Cancer

· Osteoporosis - Is a loss of bony tissue.

· Arthritis - Reduces inflammation.
Anabolic Steroids - Abuse Issues

· Became illegal in 1991.

· Reasons for Use

· Typical Patterns - Extreme doses (10-100x therapeutic).

· Stacking - combining more than one steroid at a time.

· Cycling - or taking different steroids in sequence.

· Using oral & parenteral agents together.

· Plateauing - developing tolerance to a particular steroid. 

· Pyramiding – starting with low doses, moving to higher doses, then reducing doses at end of cycle.

· Array - use of other drugs to avoid side effects.  Exs. ing diuretics, anti-acne, anti-estrogens (to reduce breast growth in males).

· Use of other drugs to help clear the steroid from the urine (or block it - ex. probenecid).

Typical Patterns of Anabolic Steroid Use

Pattern of Use
Dosing
Wks

Light


Methandrostenolone (Dianabol) 
15 mg, oral
6

Moderate


Methandrostenolone
20 mg, oral
10


Nandrolone decanoate (Deca-durabolin)
200 mg, im
10


Testosterone cypionate (Depo-Testosterone)
200 mg, im
10

Intense


Methandrostenolone
40 mg, oral
16


Oxandrolone (Anavar)
40 mg, oral
16


Nandrolone decanoate
600 mg, im
16


Boldenone undecylenate (Vebonol)
8 ml/wk, im
16

R. Harlan & M. Garcia. Neurobiology of Androgen Abuse. In R. Watson (Ed.), Drugs of Abuse, Boca Raton, FL: CRC Press, 1992.

Anabolic Steroids - Side Effects
· Hepatic - Liver dysfunction including tumors.

· Cardiovascular - Increases BP & cholesterol.

· Reproductive

· M- testicular atrophy, less sperm, breast growth.

· F- clitoris enlarges, abnormal menses, masculinization, breast shrinkage.

· Immunologic - Increased susceptibility to infections.  Less defense against abnormal tissue.

· Psychological - Cyclic changes in libido.  Mood changes- increased aggression (“roid rage”).  Addiction.

· Miscellaneous - Acne, hair loss/gain, muscle spasms, GI disturbances, water retention, stunted growth, unpleasant breath odor, swelling of feet & limbs.
Side Effects of Steroids in 10 Women Athletes

Effect
# Reporting 
Reversible

Lower voice
10
no

Increased facial hair
9
no

Enlarged clitoris
8
no

Increased aggressiveness
8
yes

Increased appetite
8
unknown

Decreased body fat
8
unknown

Diminished/stopped menstruation
7
yes

Increased sexual drive
6
yes

Increased acne
6
yes

Decreased breast size
5
unknown

Increased body hair
5
no

Increased loss of scalp hair
2
no

Strauss, R. H., Ligget, M. T., & Lanese R. R. (1985). Anabolic steroid use & perceived effects in ten weight-trained women athletes. JAMA, 253, 2871-2873.
Other Hormones

1. Growth Hormone
2. Melatonin
3. Erythropoietin (EPO)
Naturally occurring hormone.  Used medicinally to treat anemia. Increases red blood cells; enhances oxygen-carrying capacity of the blood.

4. Thyroid Hormone
Enhance metabolism & energy.

Synthetic Growth Hormone
· The response of some athletes to more-rigorous steroid testing has been to switch to another, less easily detected agent - synthetic Growth Hormone (GH), which has many of the effects of anabolic steroids.

· Complications from synthetic GH tend to develop slowly & subtly. Chief among these side effects is acromegaly (increase in the size of hands, feet, & face). The effect is irreversible & seen most often in the soft tissues/bones of the mandible, maxilla, forehead, & fingers. 

· GH can also cause enlargement of the visceral organs & cardiomyopathy, which is often the ultimate cause of death in patients with acromegaly.

Melatonin
· The hormone has a strong influence on a person's circadian rhythms.

· Produced by the light-sensitive pineal gland & is secreted only during darkness. Its secretion stops when the eyes are exposed to daylight or its artificial equivalent (which can occur even when the eyes are closed).

· The trick in properly using melatonin to reset the body clock, a step called phase shifting, is to take the hormone at the right time and in the right amount to adjust the clock without causing sleepiness at the wrong time.

Other Ergogenic Drugs
Zeranol
Used to fatten cattle.  Is a non-steroidal estrogen agonist derived from fungi.
Carnitine
An antioxidant that helps the body turn fat into energy.  Anabolic.
Clenbuterol
Asthma (in Europe, not US).  Anabolic.
B-complex Vitamins
Enhance body metabolism & increase energy.
Deprenyl
Parkinson's disease; inhibitor of MAO.  Amphetamine-like stimulant for endurance. 
Stimulants - will discuss later
Caffeine, Ephedrine, & OTC Decongestants
Treat asthma & congestion. Improve breathing, reduce fatigue & increase endurance.

Chromium Picolinate
Mineral. Weight control.

Furosemide
Mask steroid use & enable rapid weight loss.

Beta Blockers
Used to treat hypertension, cardiac arrhythmias, & social anxiety.  Increases steadiness in shooting events & stimulates growth hormone.
Diuretics
To reduce water retention. Causes rapid weight loss by wrestlers, jockeys, & gymnasts as well as dilution of the urine to minimize detection in drug testing.

Blood Doping
(Infusion with red blood cells from one's own blood).  No medical application. Increases O2 carrying capacity of the blood.

Soda Doping or Buffer Boosting
Liquid of bicarbonate soda drunk before an event; no medical application. Prevents lactic acid buildup in order to delay muscle fatigue.

Note: The word dope originates from the practice of Kaffir tribesmen in South Africa, who drank a mixture of alcohol & cola called dop, to gain increased energy & stamina. The Boer settlers in South Africa added an "e" at the end, giving the world the word that is frequently taken to mean illicit drugs in general.

Nootropics
Nimodipine
Ca+ channel blocker may help memory in the aged.  Main use is treatment of ruptured blood vessel in the brain.
Ginko Bilboa - CNN
Increases blood flow to numerous regions of the body.  Fights memory loss due to blocked blood vessels.

Vasopressin
First smart nasal spray & a pituitary hormone.  Rumored to be a genuine hangover helper & brain enhancer.

Piracetam
Taken daily, it is supposedly a brain enhancer, improving flow of info between right & left hemispheres.

Hydergine
Has been shown to be useful in treating mental decline due to aging.  Was originally developed to treat hypertension & is also used to stabilize oxygen levels in the brain.  Another derivative of ergot discovered by Hoffman.
Ephedra
An ancient Chinese herb sometimes sold as Ma huang. Used in nasal decongestants.  During 1994 & 95, the FDA received reports of 330 adverse reactions (heart attack, strokes, seizures, etc. including 12 deaths) to ephedrine containing products.  At least a dozen states have restricted sales (partly because it can be used in the manufacture if CAT). 
Nootropics - Nutrients

Dimethylaminoethanol (DMAE) - Short-term studies have shown an increase in vigilance and alertness with a positive influence on mood.  Present in sardines & anchovies.  A low-key stimulant.

Choline - precursor of ACh.  To oversimplify, more choline=more ACh, & more ACh=better memory.

L-phenylalanine - a amino acid that produces E & NE.

Thiamine – or Vitamin B1 is an antioxidant that can reportedly protect nerve tissues from alcohol, drugs & other neuropollutants. 

Pyridoxine – or Vitamin B6 is essential to optimal mental functioning.  Believed to be particularly valuable for people who eat high-protein diets.
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