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SESSION VI  PHYSIOLOGY AND DRUGS:  AN OVERVIEW  
                           
Upon successfully completing this session, the student will be able to:  
              
o Explain in layman's terms the general concept of human physiology.  
              
o Explain in layman's terms the purpose and functions of major systems in the body 

(nervous system, circulatory system, respiratory system, etc.). 
              
o Explain in layman's terms how drugs work in the body. 
              
o Explain in general terms how the drug evaluation is used to detect signs or 

symptoms indicative of drug impairment. 
 
o Correctly answer the "topics for study" questions at the end of this session. 
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 Physiology and Drugs:  An Overview  
              
The purpose of this session is to provide a brief overview of how the human body functions 
in a "normal" state and thus lay a foundation for comparison when drugs are introduced 
into the body.  At best, you will acquire a general working knowledge and will by no means 
become a qualified medical specialist.  
              
The DRE can be compared to the operator of an evidential chemical test device...while it is 
beneficial to understand the general principles involved in the operation of the device, it is 
not necessary for each operator to be able to explain every detail of its operation.  Rather, if 
the operator follows the operational instructions the device will produce accurate and 
reliable results.  The same is true of the Drug Evaluation and Classification procedure...if 
each DRE conducts the evaluation as instructed, and accurately records the test results and 
other observations, then the totality of information gathered during the evaluation will 
enable the DRE to predict the cause of impairment with a high degree of accuracy.  The 
DRE's opinions of the cause of impairment will be limited to the seven categories of drugs, 
or some combination thereof, and/or a known or unknown medical or other condition that 
may produce similar signs or symptoms.  It is not necessary to become a medical specialist 
or technician in human physiology.  However, a general working knowledge of how the body 
functions is very helpful.  
              
Physiology is the branch of biology dealing with the functions and activities of life or living 
matter and the physical and chemical phenomena involved.1  For purposes of this course, 
physiology is the study of the functions of living organisms and their parts.  In this session, 
we will focus on the chief functions of the body systems.  This approach should provide a 
general overview of the intricate workings of the body and its larger parts.  
              
A. Body Systems  
 
Our simple concept of human physiology focus on ten major systems of the body.  We can 
help remember their names by using the somewhat gruesome, but easy to recall phrase 
"MURDERS, INC.".  Each of those letters stands for the name of a body system: 
 

M is for the Muscular System     I is for the Integumentary System 
U is for the Urinary System    N is for the Nervous System 
R (the 1st R) is for the Respiratory System C is for the Circulatory System 
D is for the Digestive System 
E is for the Endocrine System 
R (the 2nd R) is for the Reproductive System 
S is for the Skeletal System 

 
The last two (Nervous and Circulatory) are the most important systems to a DRE, but 
several of the others also come at least indirectly into play when we conduct a drug 
influence evaluation.  Each of the ten systems is briefly discussed below. 
 
  
1 Merriam-Webster’s Medical Dictionary (2008).  
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Muscular System:  The body has three kinds of muscles:  (1) the heart; (2) the smooth 
muscles (which control involuntary movements); and (3) the striated muscles (which control 
voluntary movements).  The brain controls the operation of all these muscles through the 
nervous system.  
 
Urinary System:  The urinary apparatus consists of two kidneys connected by long tubes 
(ureters) to a storage device, the bladder, plus a third tube, the urethra, which leads from 
the bladder to the outside.  Many of the waste products are filtered out of the blood as it 
passes through the kidneys and these wastes are then removed from the body in the urine.  
              
Since drugs are removed from the blood in the kidneys and passed out of the body in the 
urine, the urinary system plays a key role in producing evidence of drug use.  
              
Respiratory System:  The chief organs of the respiratory system are the diaphragm and the 
lungs.  The diaphragm is a muscular sheet that separates the thoracic cavity from the 
abdominal cavity, and draws fresh air into the lungs and forces used air out.  The transfer 
of oxygen from the air to the blood and of carbon dioxide from the blood to the atmosphere 
occurs in the lungs.  Oxygen must be supplied to all the body cells, and carbon dioxide must 
be removed from them in order for life to exist.  The voice and, therefore all verbal 
communication is largely the responsibility of the respiratory system.  The respiratory 
system forces air through the voice box, which in turn allows for speech to be accomplished. 
              
Digestive System:  The digestive system consists chiefly of the tongue and teeth, esophagus 
(food tube), stomach, intestines, liver and pancreas.  The digestive system is responsible for 
reducing large food particles to a size and chemical nature that can be absorbed (taken from 
the digestive system into the blood) and thereby utilized by the body cells for energy, 
growth and tissue repair.  
 
The digestive system plays a key role in introducing drugs that are swallowed (pills, 
alcohol, etc.) into the blood.  It also plays a role in determining onset of effects, depending 
upon the contents of the stomach and the type(s) of drug involved.  
 
Endocrine System:  The endocrine system consists of the thyroid, parathyroid, pituitary, 
and adrenal glands, plus portions of the pancreas, testes, and ovaries, in conjunction with 
certain other hormone producing tissues. The endocrine system produces powerful chemical 
substances, called hormones, that exert great influence on the growth and development of 
the individual, and aid the nervous system in the regulation of numerous body processes. 
The hormones released by the endocrine system travel through the bloodstream, and reach 
other tissues and organs that they help to control.  
 
Reproductive System:  The functions of the reproductive system fall into two categories:  
cell producing (cytogenic) and hormone producing (endocrinic). We are primarily concerned 
with hormone production since the hormones produced by the reproductive system aid the 
nervous system in its regulatory role.  
 
Skeletal System:  The skeletal system consists of bones, cartilage and the ligaments that 
hold bones together.  The skeletal system gives the body support and protection, permits 
movement, provides for muscle attachment, forms blood cells, stores minerals, and removes 
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certain poisons from the blood.         
 
While the drug evaluation does not directly examine the skeletal system, we must be aware 
that injuries or other conditions can affect performance of psychomotor tests.  
 
Integumentary System:  The integumentary systems consist of the skin and its accessory 
structure, hair and nails.  The skin is well supplied with blood vessels, nerves, sweat and 
oil glands.  The chief functions of the skin include protection of the body, helping to 
maintain a constant body temperature and water content, excretion of wastes and 
perception of changes in the environment (sensation).  
              
The skin can provide several clues during the drug evaluation.  For example, pale or 
flushed appearance, skin temperature, presence or absence of sweat, lack of sensation, etc.  
              
Nervous System:  The nervous system consists of the brain, spinal cord, and nerves, each of 
which is made up of nerve cells (neurons) and supporting tissues.  The nervous system 
keeps the body apprised of changes in the environment by enabling sight, hearing, smell, 
taste and through sensations of temperature, touch, pressure and pain.  The nervous 
system also enables reasoning, memory and emotions.   
 
It sends impulses that cause muscles to contract and glands to secrete, and it works with 
all body systems to integrate all physiological processes so that normal functions can be 
maintained.  Much of the activity of the nervous system is reflex in character; that is, it is 
carried out below the level of consciousness.  
 
Circulatory System:  The circulatory system consists of the heart, blood vessels, arteries, 
veins, capillaries and blood.  The heart pumps blood throughout the body, transporting 
food, water, hormones, antibodies, oxygen, carbon dioxide, and many other substances to or 
from the body cells as required.  Body temperature regulation is a partial responsibility of 
the circulatory system, since warm blood is constantly moved throughout the body.  
              
The circulatory system plays a key role in transporting drugs to the brain, where most of 
the drugs' effects are exerted.  The circulatory system also transports the drugs to the liver 
and other organs, where the drugs are metabolized.  
 
B. The Concept of Homeostasis  
              
Homeostasis:  The internal environment of the body consists of those fluids that bathe the 
body cells (intercellular or tissue fluid, blood and lymph).  Many years ago it was discovered 
that although oxygen, foods, water and other substances are constantly leaving the body 
fluids to enter cells, and carbon dioxide and other wastes are constantly leaving cells and 
entering these fluids, the chemical composition of the fluids remains within remarkably 
narrow limits.  This phenomenon was given the name "homeostasis".  (“Homeo” meaning 
elements and “stasis” meaning balance).  
              
By definition, homeostasis is the dynamic balance or steady state involving levels of 
salts, water, sugars and other materials in the body’s fluids.  Homeostasis is a 
dynamic, rather than a static, or stationary equilibrium because the composition of body 
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fluids is in a state of flux.  No matter what we eat, how much or how little we exercise, or 
what daily stresses and strains the body is subjected to, it retains homeostatic equilibrium 
of the body fluids.  The rhythm of the heart and that of breathing, the constancy of body 
temperature, and the steady level of blood pressure under specific circumstances or 
conditions are all manifestations of homeostatic mechanisms at work within the body.  
              
Every organ system plays some role in the maintenance of homeostasis.  The circulatory 
system keeps the body fluids well mixed; the respiratory system constantly brings in oxygen 
and eliminates carbon dioxide; the digestive system takes in food and water and eliminates 
solid wastes; the skin and kidneys eliminate watery wastes; the skeletal system forms blood 
cells; the nervous system integrates the functioning of the other systems; and so on.  
 
When drugs are introduced into the body the resultant interactions can cause the body to 
speed up, to slow down, or to become confused.  During the drug evaluation we examine 
bodily functions and attempt to determine the cause of the impairment that is observed.  
 
Bibliography:    
 

 Gray’s Anatomy 
Henry Gray, F.R.S. 
Revised American 15th Edition 
2003, Ann Arbor Media Group 
Ann Arbor, MI 

 
 Essentials of Anatomy and Physiology, 14th Edition 

Valerie C. Scanlon and Tina Sanders 
2003, F.A. Davis Co. 
Philadelphia, PA 

 
C. A Simple View of the Heart and the Circulatory System  
              
You have often heard that the heart is a pump, and that it works in pretty much the same 
way as an old fashioned, hand operated pump used to draw water from a well.  That 
remains an accurate picture for our purposes.  
 
The heart, of course, pumps blood.  The heart has chambers that fill with blood.  Then, the 
heart constricts strongly in response to signals received along the Autonomic Motor Nerves. 
That constriction sends the blood surging out of the heart.  The blood surges out into a 
group of strong, elastic "tubes" called arteries.  The arteries carry the blood away from the 
heart.  The arteries divide into smaller and smaller branches, and finally into a network of 
tiny blood vessels called capillaries, which pervade the body's tissues and organs.  
              
After the heart completes its strong contraction, it relaxes and begins to expand again.  
This expansion is also in response to signals received along Autonomic Motor Nerves.  As 
the heart's chambers expand, blood pours into them.  This returning blood is carried by 
another network of "tubes" called veins.  The veins collect the blood seeping back from the 
tissues and organs, and carry it back to the heart.  
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There are two separate circulation systems: 1) the systemic system involves the whole body 
and is driven by the left side of the heart;  2) the pulmonary system deals with the passage 
of blood through the lungs and is driven by the right side of the heart.   
 
The left side pumps blood through the aorta and arteries to the tissues.  The right side 
pumps blood through the pulmonary artery to the lungs and returns it to the left side of the 
heart via the pulmonary vein. 
 
One very special artery is connected to the right side of the heart.  This is the Pulmonary 
Artery.  This is the artery that the heart uses to send blood to the lungs. The blood that 
surges into the Pulmonary Artery has little or no oxygen in it.  But when the blood reaches 
the lungs it picks up a fresh supply of oxygen.  The newly oxygenated blood then returns to 
the left side of the heart, via the four Pulmonary Veins.  On the next contraction of the 
heart, the newly oxygenated blood is sent surging into the network of arteries that connect 
to the left side of the heart; through those arteries the blood is carried to all other organs 
and tissues.   
 
The blood deposits its oxygen in the organs and tissues and then seeps back from those 
organs and tissues through a network of veins that connect to the right side of the heart.  
On the next contraction, this oxygen-depleted blood is sent surging into the Pulmonary 
Artery and over to the lungs, and the process continues. 
 
Every time the heart contracts, blood rich in oxygen rushes out of the left side of the heart, 
into a network of arteries.  At the same time, blood depleted of oxygen surges out of the 
right side of the heart, through the one special artery called the Pulmonary Artery.  Every 
time the heart expands, blood that has just received a fresh supply of oxygen from the lungs 
pours back into the left side of the heart via the Pulmonary Veins.  At the same time, blood 
that has given up its oxygen to the tissues and organs pours back into the right side via the 
many other veins.  
              
The special nature of the Pulmonary Artery is now clear:  it is the only artery that 
carries blood depleted of oxygen.  All other arteries connect to the left side of the heart, 
and carry blood rich in oxygen.  By the same token, the Pulmonary Veins are special, too.  
They are the only veins that carry oxygenated blood.  
 
The normal heart beats regularly, and keeps on beating, and beating, and beating...never 
resting for more than a small fraction of a second.  The rate of heartbeat, or heart rate, is 
the number of beats per minute and is regulated by the Autonomic Motor Nerves.  
Sympathetic Nerve fibers insure that the heart beats fast enough to maintain circulation 
during any activity.  Parasympathetic Nerve fibers send signals to slow the heart.  This 
coordination of nerve signals insures that the heart beats neither too fast nor too slowly.  
And the coordination works, unless something...such as drugs...interferes with the signals.  
 
In the DEC program, heart rate is measured by taking a subject’s pulse.  Some people may 
exhibit an irregular or arrhythmic heart beat, i.e., where the interval between pulses 
varies. The normal range of pulse rate for the DEC program is 60-90 beats per minute. 
 
The force exerted by the blood circulating in the arteries is called blood pressure.   
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There are two components of blood pressure; systolic pressure, and diastolic pressure.  
Systolic pressure occurs when the heart contracts and the maximum force is exerted on the 
arteries by the blood.  Diastolic pressure occurs when the heart relaxes and the minimum 
force is exerted on the arteries by the blood.  In the DEC program, the normal range for 
blood pressure is 120-140 systolic and 70-90 diastolic. 
 
Additional information on pulse and blood pressure is available in Session VII - Vital Signs. 
 
D. A Simplified Concept of the Nervous System  
              
The Nervous System is one of the body's major control mechanisms.  The other major 
control mechanism is the endocrine system.  The endocrine system uses "chemical 
messengers", called hormones, to control the various tissues and organs.  The Nervous 
System uses a combination of electrical and chemical "messengers" to transmit its signals. 
 
Nerves are sometimes depicted as wires, similar to telephone or telegraph wires, that carry 
electric signals from the brain to the muscles and from the eyes, ears, etc. back to the brain. 
 That is not a very accurate representation, and it is not suitable for our purposes.  
             
A better model is one that imagines that a nerve consists of a series of broken wire 
segments, where the segments are separated by short spaces, or gaps.  In this model, each 
segment of "wire" is a nerve cell, also known as a neuron.  The space between two cells is 
called a synapse, or synaptic gap.  

              
We can imagine a message running along a "wire 
segment" in much the same manner that electrical 
signals travel along telephone lines.  When the 
message reaches the end of a segment, it must 
somehow "jump across the synapse" to reach the 
next piece of wire.  Nerves use chemical 

messengers to jump the gap.  When the signal reaches the end of the neuron, it triggers the 
release of a special chemical called a neurotransmitter.  The neurotransmitter flows 
across the synapse and contacts the next neuron, where it is received.  The reception of the 
chemical triggers an "electrical impulse" in that neuron, causing the signal to travel along 
the neuron until it reaches the next gap, where the release of the chemical is once again 
triggered.  In this way, the signal moves along the entire nerve, in a series of electrical 
impulses and chemical transfers.  
 
Neurons, or nerve cells, contain a number of different neurotransmitters, or chemical 
messengers.  Each neurotransmitter carries a particular message.  
 
The neuron has three main parts: 
 

 The cell body.  
 
 The Axon is the part of the neuron that sends out the neurotransmitter. 

 
 The Dendrite is the part that receives the neurotransmitter.  
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Using a baseball analogy, the Axon is the “pitcher” of neurotransmitter, and the Dendrite is 
the “catcher” of the neurotransmitter. 
 
The gap between two neurons is called synapse or synaptic gap.  The neurotransmitters 
carry a message across the synaptic gap from the axon of one cell to the dendrite of the next 
cell. 
 
Types of Nerves  
              
Some nerves carry messages away from the brain, for example, commands from the brain 
to the heart, telling it to beat faster or more slowly; or, commands from the brain to the 
eyes, telling them to dilate or constrict the pupils; or, from the brain to the muscles in the 
arm, telling them to raise or lower the hand; or, many other commands of this type.  These 
nerves that carry messages away from the brain are called the Motor Nerves, or the 
Efferent Nerves.  If something interferes with the messages that the brain sends out along 
the Motor Nerves, the brain's control over the body's organs and muscles will be disturbed.  
As a result, the heart might beat faster than it should, the pupils might constrict when they 
shouldn't, the arms and legs might not move exactly as the brain intends.  
              
Other nerves carry messages to the brain, for example, signals from the eyes, the ears, the 
body's pain sensors, the inner ear, etc.  The brain decodes the signals that come to it along 
these nerves, and forms "pictures" of the outside world and of the body's internal condition. 
 These nerves that carry messages to the brain are called the Sensory Nerves, or the 
Afferent Nerves.  If something interferes with the messages that the brain receives through 
the Sensory Nerves, the brain's perception of what is happening to the body and to the 
outside world will be distorted.  As a result, the brain might "smell an odor" when it ought 
to hear a sound, or might "see an object" that doesn't really exist, or might feel no pain 
despite a severe injury.  
              
This, very basically, is how drugs work:  they interfere with the messages that the brain 
transmits along the Motor (Efferent) Nerves, and they interfere with the messages that the 
brain receives along the Sensory (Afferent) Nerves.  
 
The Motor Nerves divide into two subsystems:  
              

(1) One subsystem is made up of the Voluntary Motor Nerves; they carry 
messages from the brain to the striated muscles, i.e., the muscles that we 
consciously control.  The Voluntary Motor nerves carry the commands that cause 
us to move our arms and legs, smile or frown, turn our heads, etc.  

 
(2) The other subsystem is made up of the Autonomic Motor Nerves; they carry 

messages from the brain to the heart and to the smooth muscles.  The Autonomic 
Motor Nerves carry the commands that cause our pupils to dilate, our lungs to 
inhale and exhale, our heartbeat to slow, etc.  In other words, the Autonomic 
Motor Nerves send commands to the muscles and organs we do not consciously 
control. 
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The Autonomic Motor Nerves are further divided into two groups, the Sympathetic 
Nerves and the Parasympathetic Nerves.  The Sympathetic Nerves command the body's 
automatic responses in reaction to fear, stress, excitement, etc. 
 
Through the Sympathetic Nerves, the brain sends "wake up calls" and "fire alarms" to the 
heart and the smooth muscles.  The Sympathetic Nerves carry the messages that cause the 
pupils to dilate; the blood pressure and pulse rate to rise; the sweat glands to activate; the 
hair to stand on end; the blood vessels of the skin to constrict; etc.  In short, the messages 
transmitted along the Sympathetic Nerves excite or stimulate the body. The Sympathetic 
Nerves act as the body's "gas pedal" and make the body go faster. 
              
The Parasympathetic Nerves have exactly the opposite function.  They carry messages that 
produce a relaxed state in the body, and that promote tranquil activities.  The brain sends 
its "at ease" and "all clear" messages along the Parasympathetic Nerves.  Those messages 
cause the pupils to constrict; heartbeat to slow; blood pressure to drop; peripheral blood 
vessels to dilate; digestion to proceed; etc.  The Parasympathetic Nerves act as the body's 
"brake pedal" and slows the body down. 
              
Naturally, neurotransmitters, or chemical messengers, are involved in carrying signals 
along both the Sympathetic and Parasympathetic nerves.  Some drugs mimic the action of 
certain neurotransmitter.  When taken into the body, these drugs come into contact with 
dendrites (receptor ports) of nerves and cause messages to be transmitted along 
Sympathetic or Parasympathetic Nerves.  
              
Drugs that mimic neurotransmitter that are associated with Sympathetic Nerves are called 
Sympathomimetic drugs.  They artificially cause the excitement and stimulation 
associated with the brain's natural "wake up calls".  CNS Stimulants and Hallucinogens are 
considered to be sympathomimetic drugs.   
 
Cannabis and PCP also have sympathomimetic characteristics, to some degree. 
 
Drugs that mimic neurotransmitter associated with the Parasympathetic Nerves are called 
Parasympathomimetic.  They induce the transmission of messages that cause lowered 
blood pressure, drowsiness, muscle relaxation, etc; Narcotic Analgesics and CNS 
Depressants are considered to be parasympathomimetic.  
 
Although there are more than 100 chemicals in the brain, only about two dozen probably 
are true neurotransmitters.  The primary neurotransmitters in the brain are 
norepinephrine (noradrenaline), acetylcholine, dopamine, serotonin, gamma amino butric 
acid (GABA), endorphins and enkephalins.  Norepinephrine, also called noradrenaline, 
produces effects in the body that are similar to the effects produced by adrenaline.  
Acetylcholine plays a role in muscle control and effects neuromuscular or myoneural 
junctions.  Dopamine plays a role in mood control and is used in treating Parkinson’s 
Disease.  Serotonin is a vasoconstrictor, thought to be involved in sleep, wakefulness, and 
sensory perception.  GABA inhibits various neurotransmitters and also causes a release of 
growth hormones.  Endorphins and enkephalins are the bodies natural pain relievers. 
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E. How Drugs Work  
              
In simple terms, drugs work by artificially creating natural body reactions that are 
generally associated with the work of neurotransmitters and hormones.  Therapeutic doses 
of legitimate prescription drugs and over the counter medications are designed to produce 
carefully controlled simulations of natural action of hormones or neurotransmitters, to 
make up for a deficiency in the body's natural supply.  A common example of this is the 
first-thing-in-the-morning cup of coffee that is a ritual for many people.  When the alarm 
clock forces us to awake, against our will, our Parasympathetic Nerves are operating in 
high gear and we are flooded with hormones that induce sleep and relaxation.  We use the 
stimulant caffeine to overcome the body's natural chemicals, so that we can get started on 
the day's work.  An entirely different, but also common example, occurs when we find 
ourselves worried and anxious at the end of the day, because of problems on the job, at 
home or wherever.  This is stress, and our brains react to stress by activating the 
Sympathetic Nerves:  we're too "keyed up" to sleep.  That is when many people reach for the 
glass of wine, or the Xanax or Valium tablet, to overcome the body's natural stimulation.  
 
But we pay a price when we do these things.  When we introduce these chemicals, we 
disrupt the body's natural balance.  The body is going to react, because it must preserve 
homeostasis.  And the body's reaction will try to alter its own supply of natural chemicals to 
accommodate the ones we have introduced.  
 
One way in which the body may react to the presence of a drug is by producing hormones 
and neurotransmitters that tend to counteract the effects of the drug. For example, if a 
person snorts cocaine, their brain might react to the resulting stimulation by sending 
commands along the Parasympathetic Nerves to depress bodily functions, and by 
commanding the endocrine system to release hormones that also will produce depression.  
This can lead to an interesting situation:  the drug may metabolize, i.e., react with oxygen 
and other chemicals in the body, and dissipate so that its effects no longer are present; but 
in the mean time, the brain has caused the body to be flooded with natural hormones and 
neurotransmitters designed to counteract the drug, and they may still be exerting their 
effects.  
 
We call this situation the “downside of a drug” or the “downside effect”.  When a person 
is experiencing the downside of a drug or the downside effect they may not be under the 
active influence of the drug.  The person may be exhibiting the opposite effects of the drug 
because of the body’s attempt to counteract the effects produced by the drug they consumed. 
 
Two common examples occur with cocaine and methamphetamine.  Both of these drugs 
stimulate the body.  The body attempts to counter these stimulant effects by releasing 
certain hormones and neurotransmitters.  As the effects of cocaine or methamphetamine 
diminish, the hormones and neurotransmitters the brain dispatched to counteract the drug 
take over and in some cases, cause the body to go below the homeostasis level producing an 
opposite effect or “downside effect”.  Many times the person’s signs and symptoms will also 
mirror a narcotic analgesic or depressant, i.e., constricted pupils, depressed pulse and blood 
pressure.  Persons on the downside of a drug or exhibiting the downside effect may be 
unable to operate a vehicle safely.  
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It is not uncommon for a DRE to encounter someone on the downside of a drug.  When the 
arresting officer apprehends a subject, the effects of a particular drug might be very 
evident. But by the time the DRE is summoned and arrives to conduct the evaluation, the 
effects may have worn off.  As a DRE, you are called upon to give your best professional 
opinion concerning what is affecting the subject at the time of your evaluation.  You must 
never attempt to infer or estimate what the subject’s state or nature of impairment may 
have been at the time prior to your contact with them. 
              
There is another way in which the body may react to drugs, especially when the drug is 
routinely used over a period of time.  Because the drug is artificially simulating the actions 
of certain hormones and neurotransmitters, the body may come to rely on the drug to 
supply those actions, and may simply cease producing those natural chemicals.  We call this 
phenomenon Negative Feedback.  It simply means that the brain accommodates the 
routine presence of a drug by turning off the supply of natural chemicals that correspond to 
the drug.  Evidence suggests that this Negative Feedback clearly occurs in users of heroin 
and cocaine, to cite just two examples.  The bodies of cocaine and heroin users apparently 
cease producing the hormones and neurotransmitters needed for proper pain relief, stress 
reduction, mental stability and motivation.  Very quickly, the user simply can't cope 
without the drug.  A similar effect is physical dependence, or addiction to the drug; 
because the natural chemicals are no longer available, the body needs the drug to provide 
the functions those natural chemicals used to perform. 
 
Another way in which the body may compensate is by developing increased tolerance to 
the drug, meaning that the same dose of the drug will produce diminishing effects.  To 
express this another way, a steadily stronger dose of the drug will be needed to produce the 
same effects.  Habitual users of drugs may develop tolerance to the drug and as a result 
they may exhibit relatively little evidence of impairment on the psychophysical test.  Even 
tolerant drug users, when impaired, usually exhibit clinical evidence. 
 
The concept of metabolism is important for an understanding of how drugs work in the 
body.  Metabolism is defined as the combined chemical and physical processes that take 
place in the body involving the distribution of nutrients and resulting in growth, energy 
production, the elimination of wastes, and other body functions.   
 
There are two basic phases of metabolism:  anabolism, the constructive phase, during which 
small molecules resulting from the digestive process are built up into complex compounds 
that form the tissues and organs of the body; and catabolism, the destructive phase, during 
which larger molecules are broken down into simpler substances with the release of energy. 
A metabolite is a product of metabolism, the chemical changes that take place when the 
drug reacts with enzymes and other substances in the body.  The body uses chemical 
reactions to break down the drug and ultimately to eliminate it.  Sometimes, metabolites of 
the original drug are themselves drugs and cause impairment.  An example, the body 
quickly metabolizes heroin into morphine, and it is the morphine that actually produces the 
effects the heroin user experiences. 
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F. Medical Conditions Which Sometimes Mimic Drug Impairment  
              
There are numerous medical conditions and injuries that may cause their victims to appear 
to be under the influence of alcohol or other drugs.  DREs are not expected to be a physician 
and should not attempt to diagnose a disease or medical condition. As soon as a DRE 
becomes aware of the fact that he or she is dealing with a medical rule out, appropriate 
treatment should be sought. The DRE should be suspicious of signs or symptoms that seem 
inconsistent with the DRE’s knowledge and training.  
 
Some common medical conditions that DREs may encounter include: 
 
Bipolar Disorder (Manic-Depression) - a condition characterized by the alteration of 
manic and depressive states.  
 
Conjunctivitis - This is an inflammation of the mucous membrane that lines the inner 
surface of the eyelids giving a red, bloodshot appearance of the conjunctiva of the eyes.  At 
first glance, this may appear similar to the bloodshot conditions associated with 
impairment by alcohol or Cannabis.  This condition may occur in one eye only.  
 
Diabetes - A diabetic is most likely to be confused with a person impaired by alcohol or 
drugs when he or she has taken too much insulin, so that the blood sugar level becomes 
dangerously low.  This condition is called insulin shock.  A diabetic in insulin shock may 
appear very confused, may be non-responsive, sweat profusely and exhibit elevated pulse 
rate and blood pressure.  If you suspect that you may be dealing with insulin shock, give 
the subject a glass of orange juice, a bite of candy or simply a spoonful of sugar; that should 
rapidly produce a noticeable improvement in his or her condition.  
 
Head Trauma - A severe blow or bump to the head may injure the brain and create 
disorientation, confusion, lack of coordination, slowed responses, speech impairment and 
other gross indicators of alcohol or drug influence.  Because the injury usually affects one 
side of the brain more than the other, disparities usually will be evident in the subject's 
eyes.  Look at the pupils, and observe whether they are obviously different in size.  Check 
the eyes' tracking ability, and see whether they are dissimilar, e.g., one eye moving 
smoothly while the other jerks noticeably.  Check the eyelids to see if one droops while the 
other appears normal.  
 
Multiple Sclerosis - Victims of Multiple Sclerosis (MS) and other degenerative muscular 
disorders may exhibit severe coordination problems, gait ataxia, tremors, slurred or garbled 
speech and many of the other gross indicators of intoxication.  However, they will usually 
appear alert. 
              
Shock - Shock victims often will appear dazed, uncoordinated and non-responsive.  Some 
conditions that should immediately alert a DRE to possible medical conditions include: 
droopy facial muscles on one side and unusual body movements on only one side. 
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Stroke - A stroke will usually produce many of the same effects and indicators associated 
with head trauma.  Stroke victims often will have pupils that are markedly different in size. 
One pupil may remain fixed and exhibit no visible reaction to light, while the other reacts 
normally.  
          
Some other medical conditions that may cause signs and symptoms similar to drug 
impairment include: carbon monoxide poisoning, seizures, endocrine disorders, neurological 
conditions, psychiatric conditions, and infections.  There are also normal conditions which 
can affect vital signs.  Some examples are: exercise, excitement, fear, anxiety and 
depression. 
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Topics for Study 
              
1. What is a neurotransmitter?  What is a hormone?  
 
    
           
2. What is a dendrite?  What is an axon?  What is a synapse?  
 
 
              
3. Do arteries carry blood toward the heart or away from the heart? 
  
             
  
4. What is unique about the Pulmonary Artery? 
  
 
              
5. What are the two types of nerves that make up the Autonomic Nervous Subsystem?  
 
 
              
6. Is Cocaine sympathomimetic or parasympathomimetic?  What about Heroin? 
  
    
      
      
7. Explain the concept of the "downside effect”.  Explain the concept of "Negative 

Feedback".  
 
 
 
              
8. What do we call the nerves that carry messages away from the brain?  What do we call 

the nerves that carry messages toward the brain?  
 
 
 
 
 
 


