Introducing ... Your Brain!
The brain is the command center of your body. It controls just about everything you do, even when you are sleeping. Weighing about 3 pounds, the brain is made up of many parts that all work together as a team. Each of these different parts has a specific and important job to do. 
When drugs enter the brain, they can interrupt the work and actually change how the brain performs its jobs. These changes are what lead to compulsive drug use, the hallmark of addiction. 
Drugs of abuse affect three primary areas of the brain:
[image: brain diagram]The brain stem is in charge of all of the functions our body needs to stay alive—breathing, circulating blood, and digesting food. It also links the brain with the spinal cord, which runs down the back and is responsible for moving muscles and limbs as well as letting the brain know what’s happening to the body.
The limbic system links together a bunch of brain structures that control our emotional responses, such as feeling pleasure when we eat chocolate. The good feelings motivate us to repeat the behavior, which is good because eating is critical to our lives.
The cerebral cortex is the mushroom-like outer part of the brain (the gray matter). In humans, it is so big that it makes up about three-fourths of the entire brain. It’s divided into four areas, called lobes, which control specific functions. Some areas process information from our senses, enabling us to see, feel, hear, and taste. The front part of the cortex, known as the frontal cortex or forebrain, is the thinking center. It powers our ability to think, plan, solve problems, and make decisions.
[bookmark: brain_communicate]How Does the Brain Communicate?
The brain is a complex communications network consisting of billions of neurons, or nerve cells. Networks of neurons pass messages back and forth within the brain, the spinal column, and the peripheral nervous system. These nerve networks control everything we feel, think, and do.
· Neurons 
Your brain contains about 100 billion neurons—nerve cells that work nonstop to send and receive messages. Within a neuron, messages travel from the cell body down the axon to the axon terminal in the form of electrical impulses. From there, the message is sent to other neurons with the help of neurotransmitters.
· Neurotransmitters—The Brain's Chemical Messengers
To make messages jump from one neuron to another, the neuron creates chemical messengers, called neurotransmitters. The axon terminal releases neurotransmitters that travel across the space (called the synapse) to nearby neurons. Then the transmitter binds to receptors on the nearby neuron.
· Receptors—The Brain's Chemical Receivers
As the neurotransmitter approaches the nearby neuron, it attaches to a special site on the cell called a receptor. A neurotransmitter and its receptor operate like a key and lock, in that an exquisitely specific mechanism makes sure that each receptor will forward the appropriate message only after interacting with the right kind of neurotransmitter.
· Transporters—The Brain’s Chemical Recyclers
Once neurotransmitters do their job, they are pulled back into their original neuron by transporters. This recycling process shuts off the signal between the neurons.
	[image: How the brain communicates diagram]

	To send a message, a brain cell releases a chemical (neurotransmitter) into the space separating two cells, called the synapse. The neurotransmitter crosses the synapse and attaches to proteins (receptors) on the receiving brain cell. This causes changes in the receiving brain cell, and the message is delivered.


[bookmark: drugs_on_brain]What Do Drugs Do to the Brain? 
Drugs are chemicals. They work in the brain by tapping into its communication system and interfering with the way nerve cells normally send, receive, and process information. Different drugs—because of their chemical structures—work differently. In fact, some drugs can change the brain in ways that last long after the person has stopped taking drugs, maybe even permanently. This is more likely when a drug is taken repeatedly.
Some drugs, such as marijuana and heroin, activate neurons because their chemical structure mimics that of a natural neurotransmitter. In fact, these drugs can “fool” receptors, can lock onto them, and can activate the nerve cells. The problem is, they don't work the same way as a natural neurotransmitter, so the neurons wind up sending abnormal messages through the brain. 
Other drugs, such as amphetamine, cause nerve cells to release excessive amounts of natural neurotransmitters or prevent the normal recycling of these brain chemicals (cocaine and amphetamine). This leads to an exaggerated message in the brain, ultimately wreaking havoc on the communication channels. The difference in effect is like the difference between someone whispering in your ear versus someone shouting in a microphone. 
All drugs of abuse—nicotine, cocaine, marijuana, and others—affect the brain’s “reward” circuit, which is part of the limbic system. Normally, the reward circuit responds to pleasurable experiences by releasing the neurotransmitter dopamine, which creates feelings of pleasure, and tells the brain that this is something important—pay attention and remember it. Drugs hijack this system, causing unusually large amounts of dopamine to flood the system. Sometimes, this lasts for a long time compared to what happens when a natural reward stimulates dopamine. This flood of dopamine is what causes the “high” or euphoria associated with drug abuse.
Questions
What is a neurotransmitter?

What is a receptor?

According to the article, what do drugs do to your brain?

Which drugs mimic or take the place of neurotransmitters in the brain?

Which drugs increase or amplify the effects of neurotransmitters? 

How do drugs affect the brain’s reward center?

Overall how does addiction work?
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	Neuro- transmitter:
	ACh
Acetylcholine 
	NE
Norepinephrine
	DA
Dopamine
	5-HT
Serotonin
	Glu
Glutamate
	GABA
	Opioids
	Cannabinoids
	Histamine

	
	
	
	
	
	
	
	
	
	

	Effects:
	↓Heart rate ↑Secretions (sweat, saliva) ↑Memory ↑Muscle contractions
	↑Heart rate ↑Alertness ↑Happiness ↓Blood circulation ↓Pain
	↑Alertness ↑Happiness ↓Hunger
	↑Happiness ↑Fullness ↓Pain
	The most common excitatory neurotransmitter
	↑Sleepiness ↓Anxiety ↓Alertness ↓Memory ↓Muscle tension
	↑Sleepiness ↓Anxiety ↓Pain
	↑Hunger
	↑Wakefulness ↑Stomach acid ↑Itchiness ↓Hunger

	Drugs that increase or mimic:
	Nicotine, muscarine, Chantix, nerve gases (VX, Sarin), Alzheimer's drugs (Aricept, Exelon), physostigmine, Tensilon, pilocarpine
	Amphetamine, cocaine, SNRIs (Effexor, Cymbalta), tricyclic antidepressants, MAOIs, Wellbutrin, LSD, pseudoephedrine (Sudafed), albuterol, pyridostigmine
	Amphetamine, cocaine, Parkinson's drugs (levodopa, bromocriptine, benztropine), MAOIs, Wellbutrin, LSD
	Amphetamine, cocaine, LSD, psychedelics (mushrooms, mescaline), SSRIs (Prozac, Zoloft), tricyclic antidepressants, MAOIs, BuSpar, triptans (sumatriptan, for migraines)
	D-cycloserine, domoic acid (shellfish)
	Alcohol, barbiturates (phenobarbital), benzodiazepines (Valium), GHB, baclofen, neurosteroids (alphaxolone), muscimol
	Morphine, heroin, fentanyl, hydrocodone (Vicodin)
	THC (marijuana, hashish), nabilone
	Opiates, betahistine

	Drugs that decrease or block:
	BZ, atropine, scopolamine, benztropine, biperiden, curare, Botox, mecamylamine, α-bungarotoxin
	Propranolol, clonidine, phentolamine, reserpine, AMPT
	Antipsychotics (Haldol), reserpine, tetrabenazine, AMPT
	Atypical antipsychotics (Risperdal, Seroquel), Zofran, reserpine, TPH inhibitors, tryptophan-depleted drink
	PCP, ketamine, Namenda (for Alzheimer's), dextromethorphan (Robitussin), dizocilpine
	Flumazenil, bicuculline, bemegride, Ro 15-4513, phaclofen
	Naloxone, naltrexone
	Rimonabant
	Benadryl, antipsychotics, Tagamet, Zantac

	Disclaimer: Do not use drugs for fun. Take drugs exactly as prescribed by a trustworthy doctor. This chart provides a rough overview, it is an oversimplification, it has omissions, and it may have blatant inaccuracies due to ongoing scientific debate or the writer's idiocy.
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