B.5 Stimulants

OBJECTIVES:
1. List the physiological effects of stimulants.
2. Compare amphetamines and adrenaline.
3. Discuss the short- and long-term effects of nicotine consumption.

4. Describe the effects of caffeine and compare its structure with that of nicotine.

 
Stimulants operate in the opposite way to depressant drugs.  They speed up the body’s CNS and processes, and make emotions become extreme.  They are widely thought of as drugs that cause hyperactivity and mood lift, but they can equally add to the effects of depression.  This is why they are not prescribed to people suffering from depression.  They include drugs produced from plants (cocaine is a white powder that is made from the leaves of the Andean coca shrub) as well as synthetic drugs produced in legal or illegal laboratories (amphetamines, Ecstasy, Ice).  MDMA, or ecstasy, is a good example of a stimulant.  Ecstasy users feel extreme mood lift and hyperactivity.  Ecstasy gives people the energy to dance for hours and show no signs of tiredness.  Like depressants, stimulant effects can greatly vary with the amount taken.  Caffeine is a prime example.  When taken in small doses in coffee or tea, it generates mild feelings of strength and energy that have no negative effect.  When taken in excessively high doses, however, caffeine can cause sleeplessness and anxiety as well as giving energy.  Nicotine is another example, although its effects are more powerful and dangerous.
 Amphetamines and adrenaline (epinephrine) are both stimulant drugs that are sometimes used medicinally.  Adrenaline is naturally produced in the adrenal glands inside the body.  Its effects include stimulant effects on the heart and the constricting of blood vessels.  It is used medicinally to stimulate heart activity, counter cardiac arrest, and relieve severe allergic reactions to some drugs.  Since adrenaline constricts blood vessels, it is used in surgery to control bleeding.  The drug is also useful in treating glaucoma.
The amphetamines are another class of stimulant drug.  Amphetamines are used medicinally to treat depression and were once used to treat obesity.  However, amphetamines are often abused, particularly the form methamphetamine, which is often referred to as crank.  Amphetamine users feel many mental effects of the drug in addition to the physical effects.  Some of these mental effects include increased aggressiveness, suspicion and paranoia as well as increased alertness and thinking.  When taken in higher doses, users feel a false sense of confidence and superiority as well as excitement. 

Substitutions to the phenethylamine molecule give rise to a group of compounds collectively known as phenethylamines. The term amphetamines is used to refer to the subset of phenethylamines that can be derived from substitution to amphetamine. Phenethylamines are widespread in nature as hormones, neurotransmitters and alkaloids. Examples of fundamental importance in the human nervous system are dopamine, epinephrine (adrenaline) and norepinephrine (noradrenaline).
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Nicotine is one of the most widespread drugs in the world, and one of the most lethal, as it is often consumed in large quantities.  In many countries it is a problem, which is why in almost all countries nicotine consumption, or smoking, is restricted to those over a certain age.  Nicotine has stimulant effects that are considerably more powerful than the drug caffeine, which is chemically related to nicotine.  It is also very much more addictive than caffeine, so if you start smoking it is very difficult to give up.  Tobacco smoking is greater in the developing world predominantly due to lack of education about its dangers.  However, tobacco seems to exert some depressant effects, as people often smoke as a means of stress relief. 
As well as stimulating effects, nicotine has various other physical effects such as increased heart rate, high blood pressure, and reduction in urine output.  These are nicotine’s short-term effects.  Long-term effects include addiction, higher risk of heart disease, coronary thrombosis and peptic ulcers.  However, the most common effects from heavy tobacco smoking are lung cancer and various other respiratory diseases.  Nicotine is not as deadly as heroin or other hard narcotics (despite being very toxic; this being in addition to the tar content of a cigarette), but more people die from tobacco related diseases each year than from almost all other drugs.
 
Caffeine and nicotine are closely related chemically.  They both contain a tertiary amine group.  Nicotine has various double bonds, as does caffeine.  Caffeine and nicotine have similar stimulating effects, but nicotine is much more powerful. 
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