B.4 Depressants
OBJECTIVES:
1. Describe the effects of depressants.
2. Discuss the social and physiological effects of the use and abuse of ethanol.
3. Describe and explain the techniques used for the detection of ethanol in the breath and in the blood or urine.
4. Describe the synergistic effects of ethanol with other drugs.
5. List other commonly used depressants and describe their structures.
A depressant is a chemical agent that diminishes a body function or activity, or is any drug that depresses the nervous system and brain.  The term is used in particular with regard to the central nervous system (CNS).  In that case these chemicals are known as neurotransmitters. Depressants intended to act on the CNS do so by increasing the activity of a particular neurotransmitter known as gamma-aminobutyric acid (GABA).

GABA's task is to calm the CNS and to promote sleep.  Drugs that stimulate the production of this amino acid produce slowed brain activity and a drowsy or calm feeling, and so depressants are generally prescribed to relieve symptoms of anxiety or insomnia.  Depressants are often described as anti-depressants because they relieve depression.  
Depressants cover a large range of drugs including marijuana, alcohol, and barbiturates.  The most commonly used and abused depressant is alcohol, which is taken orally, and can lead to addiction and serious health complications such as liver disease.  There are many side effects of depressants, which include reduced inhibitions, inability to concentrate and pay attention for any period of time, impaired judgment and an inability to control one’s emotions.  

The effects of depressants can vary immensely with the amount taken.  When taken in small doses, a depressant often has no effect on the body.  An example of this is alcohol drunken in small quantities.  People drink like this not to experience alcohol’s effects, but because the flavour is attractive.  It is in higher doses that depressants start to take effect.  The most common effect of depressants is sedation.  Sedation is the soothing of anxiety and depression, by slowing down the body’s processes.  For this reason co-ordination and accuracy are also reduced.  Higher doses of depressants could induce sleep. However, there are often intermediate stages, such as slurred speech and staggering. Extremely high doses of depressants can often kill.

Short-term effects of depressants include a relief from anxiety, relaxation and increased calmness.  People who use depressants are at a higher risk for engaging in unsafe and dangerous behavior.

Longer-term effects of depressants may include dependence, tolerance, addiction, and overdose.  A person who is experiencing an overdose will usually become drowsy and faint.  Because depressants slow down the brain and body’s ability to function, messages between the brain and the body will be much slower causing bodily functions including heart rate and respiration to slow down.  In addition people who use depressants in a habitual or excessive manner may be prone to addiction. 
Anyone who drinks a lot of alcohol, regularly, over a period of time, will probably experience some physical, emotional or social problems related to alcohol.  These include stomach inflammation, liver damage, brain damage, memory loss, depression, relationship problems and poor work performance.  Women have a higher risk of contracting breast cancer, and pregnant women who drink heavily risk extreme damage to their unborn babies.  Alcohol can become psychologically and physiologically addictive. 

Unclear judgment and poor reflexes put people who drink and drive at great risk.   Alcohol is involved in more than a third of motor vehicle accidents, and even if you are not driving, you run the risk of making a poor judgement and catching a lift with a drunk driver. 

Excessive drinking causes physical, social and psychological damage.  Alcoholics, or heavily dependent drinkers, suffer dietary deficiencies, stomach and liver disorders.  Family, personal, and financial problems are aggravated by heavy drinking, sometimes leading to family breakdown, violence and other forms of crime. 

For most people in the world, alcohol is not a problem.  However, in some areas of the world, alcohol abuse is a major problem to society as well as the individual.  Alcoholism can often cause problems inside the family, and in extreme cases can cause entire families to break up

There are many ways to test blood alcohol content (BAC) but in the interests of efficiency and safety, breath analysis is the preferred method over both blood and urine.  In a breath analysis, drivers were asked to blow through a tube into a plastic bag.  The tube contained crystals of a yellow/orange chemical called potassium dichromate (VII) (K2Cr2O7).  When this chemical comes into contact with alcohol it undergoes a color change to green. The more alcohol in the breath, the more crystals change color.  

Gas chromatography was, and still is, used to identify exactly how much alcohol is present in the blood or urine of a suspect driver.  This technique works by separating gases and liquids into their elemental components.  The sample is injected into a heated reaction chamber where it will vaporize (if it is not already a gas) then moved by an inert carrier gas through the stationary phase column.  The elements in the sample will separate out during the passage through the tube and at the end of the column, will pass through a detection device.  Each component generates its own individual peaks, which are recorded as a chromatogram.  Peaks are identified by comparing the shape and time they came out with a reference chromatogram or a control sample.  This device provides a fast, accurate and reliable measurement of a driver’s breath-alcohol concentration. 

Intoximeters are a third way to detect ethanol.  The basic principle is that when infrared light is shone onto chemical compounds, certain wavelengths of light are absorbed by certain substances, causing the bonds to vibrate at a certain frequency. By shining infrared light of different wavelengths onto the substance and recording how much light is absorbed, a spectrum for that particular chemical is produced.  Alcohol will always produce the spectrum with peaks at around the same wavelength, however it is the height of the peaks that determine the exact quantity of alcohol in the sample of breath. 

Additive or synergistic interactions occur when two drugs with similar pharmacological properties are given together.  A commonly encountered example is ethanol combined with other sedative drugs.  Alcohol can synergistically enhance the depressive actions of all CNS depressant agents.  Alcohol can interfere with the liver metabolism of other drugs.  Due to the prominent influence of ethanol on the liver, this agent can alter the ability of the liver to metabolize many drugs. The interaction between the liver and ethanol is complex and can result in metabolism induction with more rapid drug elimination or inhibition of metabolism causing greater and more prolonged drug effects.

Alcohol’s effects vary immensely from drug to drug.  However, any drug with a depressive, sedative effect will cause heavy sedation and stronger depressive effects when combined with alcohol.  Taking aspirin while drinking alcohol is not a good idea, because the risks of stomach bleeding are increased. When used in combination with illicit drugs, alcohol can help produce some of the most dangerous drugs known.  A good example is alcohol mixed with cocaine.  When ingested, the liver produces the chemical cocaethylene.  All of cocaine’s mental effects become extreme and long lasting.  This mixture can be lethal to all those who use it. 
 

There are untold numbers of depressant drugs in the world, but the following are three of the most used of all.  Diazepam, or Valium, is used to treat anxiety, some cases of depression, and alcohol withdrawal.  Valium is an extremely addictive drug, and is only available through prescription.  Fluoxetine hydrochloride, or Prozac, is used to treat depression, obsessive – compulsive disorders, and bulimia nervosa, an eating disorder.  It is also being tested as a cure for alcoholism.  Nitrazepam, Mogadon, is another depressant drug, used to treat myoclonic seizures, West’s syndrome, and other childhood seizures.  Like most depressants, it induces sleep.
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