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    INTRODUCTION


    Addicting drugs are among the greatest challenges to health, well-being, and the sense of independence and freedom for which we all strive—and yet these drugs are present in the everyday lives of most people. Almost every home has alcohol or tobacco waiting to be used, and has medicine cabinets stocked with possibly outdated but still potentially deadly drugs. Almost everyone has a friend or loved one with an addiction-related problem. Almost everyone seems to have a solution neatly summarized by word or phrase: medicalization, legalization, criminalization, war-on-drugs.


    For better and for worse, drug information seems to be everywhere, but what information sources can you trust? How do you separate misinformation (whether deliberate or born of ignorance and prejudice) from the facts? Are prescription drugs safer than “street” drugs? Is occasional drug use really harmful? Is cigarette smoking more addictive than heroin? Is marijuana safer than alcohol? Are the harms caused by drug use limited to the users? Can some people become addicted following just a few exposures? Is treatment or counseling just for those with serious addiction problems?


    These are just a few of the many questions addressed in this series. It is an empowering series because it provides the information and perspectives that can help people come to their own opinions and find answers to the challenges posed by drugs in their own lives. The series also provides further resources for information and assistance, recognizing that no single source has all the answers. It should be of interest and relevance to areas of study spanning biology, chemistry, history, health, social studies and more. Its efforts to provide a real-world context for the information that is clearly presented but not overly simplified should be appreciated by students, teachers, and parents.


    The series is especially commendable in that it does not pretend to pose easy answers or imply that all decisions can be made on the basis of simple facts: some challenges have no immediate or simple solutions, and some solutions will need to rely as much upon basic values as basic facts. Despite this, the series should help to at least provide a foundation of knowledge. In the end, it may help as much by pointing out where the solutions are not simple, obvious, or known to work. In fact, at many points, the reader is challenged to think for him- or herself by being asked what his or her opinion is.


    A core concept of the series is to recognize that we will never have all the facts, and many of the decisions will never be easy. Hopefully, however, armed with information, perspective, and resources, readers will be better prepared for taking on the challenges posed by addictive drugs in everyday life.


    — Jack E. Henningfield, Ph.D.
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    1 This Is Your Brain
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    Imagine that your brain is a giant communications center, the hub of all your body’s communication needs. In order for your body to function, the brain must communicate with itself and with every other part of your body. According to researchers who have studied this three-pound communications center, billions of messages are sent and received throughout the brain in a single day, using a complex network of nerve cells (which are called neurons).


    Neurons are made up of three structures: dendrites (several branch-like limbs protruding from the cell body, which receive information), the cell body (the neuron’s central part, which examines information), and an axon (a single cable-like tail, which sends information). The end of the axon contains several terminal buttons, which overlap the dendrites of other neurons. The neurons, however, don’t actually touch each other; they leave a space between called the synapse.
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    Communication Between Brain Cells


    Because neurons don’t actually touch each other, they must use special chemicals called neurotransmitters to send and receive messages. This sending and receiving can be a complicated process.


    Imagine that you’re an outfielder in a baseball game and you want to send a message to the catcher. You attach a note to the ball in your hand, wind up, swing your arm, release the ball, and throw it toward home plate. The baseball, with message attached, flies through air, across mid-field, right to the catcher’s glove. Though your center fielder’s glove never touched the catcher’s glove, you were able to get the message to him. How? You used the ball.


    Neurons work together in a similar way in the brain. Using our baseball analogy, you, the center fielder, would be the sending nerve cell, called the presynaptic neuron. The message you want to send is the note attached to the baseball. The catcher would be the receiving cell, called the postsynaptic neuron. To get the message from you, the center fielder (presynaptic neuron), to the catcher (postsynaptic neuron), you have to throw the ball. In the brain, instead of using a baseball to carry the message, the presynaptic neuron (the sending nerve cell) sends its message using chemical neurotransmitters. To throw the ball, the neuron “fires,” releasing the neurotransmitters (the baseball) into the synapse (the space between the nerve cells or the space between centerfield and home) to carry its message.


    Once released into the synapse, the neurotransmitter (the ball) looks for the postsynaptic neuron’s (receiving cell’s or catcher’s) receptors (catcher’s glove). When the presynaptic neuron’s neurotransmitters bind with the postsynaptic neuron’s receptors (when the ball finds its way to the glove), the message is delivered.


    Once the message is delivered (once the catcher takes your note off the ball), the receiving cell (the catcher) doesn’t need the neurotransmitter anymore (the ball), so it releases the neurotransmitters back into the synapse (throws the ball, without its message, back into the air between home and centerfield). These used neurotransmitters will remain in the synapse (the ball will stay between the home and the centerfield) until the original sending cell (the center fielder) takes them back (center fielder catches or picks up the ball). This process of taking neurotransmitters back again is called reuptake.


    Now imagine that you want to send a billion messages to the catcher. You’d need quite a few baseballs to send those messages! Scientists estimate the brain uses more than a million neurons to send messages over a quadrillion synapses.


    Problems in Brain Communication


    Communication in the brain is a complicated process made up of several steps, any of which can run into problems:


    
      • The presynaptic neuron doesn’t fire correctly (center fielder has a poor arm).


      • The brain doesn’t produce enough neurotransmitters (there aren’t enough balls to carry the messages).


      • The postsynaptic neuron has too few receptors (catcher doesn’t catch well or doesn’t have a glove).


      • The postsynaptic neuron’s receptors get blocked (a base runner blocks the catcher’s glove, keeping the catcher from catching the ball).


      • Enzymes (other brain chemicals) destroy too much of the neurotransmitters remaining in the synapse (fans steal the balls before they’re caught).


      • Too much or too little neurotransmitter is taken back by the sending cell (the center fielder hogs the used ball or drops the ball when it’s returned).
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      The space between neurons is called the synapse. Neurotransmitters carry the messages across this space.

    


    


    Any disruption of the communication process between neurons can result in psychological disorders—what most of us call mental illness.


    Many psychological disorders result primarily from problems with neurotransmitters (how they are released, how much neurotransmitter is present, how much is taken back by the sending cell). To date, scientists have identified over twenty kinds of neurotransmitters in the brain, with each being used in multiple parts of the brain. They have also found links between certain neurotransmitters and specific psychological conditions. Depression and bipolar disorder, for example, are both linked to the neurotransmitters serotonin, norepinephrine, and dopamine.


    Neurotransmitters also play important roles in how drugs affect our bodies.


    


    
      
        Some of the Parts of the Brain


        The cerebrum: the largest and most important part of the brain that controls higher thoughts and reasoning, memory, voluntary movement, sensory perception (sight, sound, touch, etc.), speech, language, learning, and perception. The cerebrum is made up of four lobes, each controlling its own area of function: the frontal lobe, the parietal lobe, the occipital lobe, and the temporal lobe.


        The cerebellum: the part of the brain located beneath the cerebrum at the back of the head that controls automatic, involuntary posture, balance, and muscular coordination.


        The brain stem: the brain section below the cerebrum and in front of the cerebellum through which all body signals must pass to move from the spinal cord to the brain. This part of the brain controls reflexes and involuntary actions.


        The limbic system: a group of structures that create a person’s emotional make-up, including pleasure and aggression.


        The hypothalamus: a part of the limbic system that balances overall body metabolism and regulates body temperature, emotions, hunger, thirst, and sleep patterns.
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    2 This Is Your Brain on Drugs
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    Did you ever see the anti-drug ad that showed an egg and said, “This is your brain”? Then it showed the egg being cracked and fried, while the voiceover said, “This is your brain on drugs. Get the picture?”


    


    
      What’s a Drug?


      According to the scientific community, a drug is a chemical substance that affects how the body works; when not abused, it is useful in the diagnosis, treatment, or prevention of a disease or as a component of a medication.

    


    It’s not actually quite that simple of course. Drugs can have beneficial effects as well as negative. But good or bad, they’re powerful chemicals that can change the way our brains behave.


    A brain is like a complicated machine. It’s filled with cells and chemicals that are engaged in countless and constant interactions. Your brain runs your entire body. It makes sure that you keep breathing and that your heart keeps pumping. It tells you to eat when you are hungry and to go to sleep when you’re tired. Your brain decides whom you like and who to avoid, when to watch television and when to read a book, if you want to play baseball or if you’d rather go out for track.
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      When chemicals enter your body, they can interfere with the neurotranmitters’ ability to carry messages across the gaps between neurons.

    


    


    The brain and the body are in constant communication through the neurotransmitters we discussed in the last chapter. Drugs are chemicals that often interact or interfere with the mechanisms your brain uses to send information from one cell to another. This can be beneficial to the entire body—but it can also be harmful in some cases. Imagine that your brain is like a computer that’s running all the assembly lines in a factory. If you poured a glass of water onto the computer, you would short-circuit the assemblage of wires, transmitters, and connections. Drugs can short-circuit your brain in a similar way.
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