An Overview of Eight Major Synaptic Messengers
All behavior is contingent upon two things: the type of synaptic messenger and the location where it is used. Drug efficacy decreases over time because the body is trying to bring the system back to its homeostasis. Some people have a genetically-coded level of homeostasis that is not balanced.
	Food Sources 

Examples
	Precursors 

Amino acid buildingblocks 
	Chemical Messengers 

NT &/or Hormone created.
	Function 

General role of the NT
	Pathology 

Problem implicated if unbalanced
	Drugs 

Examples that effect the NT
	Post AP Events 

Key enzymes/ reuptake pumps

	Tyrosine is found in grains, nuts, poultry/meats, & high fiber foods.
	Phenelalanine is converted into Tyrosine.  Tyrosine is then converted by enzyme tyrosine hydroxylase (TOH) into dihydroxyphenylalanine (DOPA). 
A second enzyme, DOPA decar oxylase (DDC) then converts the DOPA to DA.
	Dopamine (DA)
Monoamine  -Catecholamine
 
CNS: basal ganglia, limbic system, hypothalamus.
	Attention
Emotional Stability
Pleasure/ Reward
Motor Behavior &
Muscle Tone
	ADD
Addiction Syndromes
Depression
Parkinson’s Disease
Schizophrenia
Tourette’s Syndrome
	Alcohol, Antidepressants
Antipsychotics, LSD
Marijuana, MDMA, Opiates, PCP, Psychostimulants.
	•Monoamine oxydase (MAO)
 
•Catechol-O-methyl- transferase (COMT)
 
•DA transporter

	Tyrosine is found in grains, nuts, poultry/meats, & high fiber foods.
	Once the DA is formed another enzyme, called dopamine beta-hydroxylase (DBH), then converts the DA into NE.
	Norepinephrine (NE)
Monoamine  -Catecholamine
 
Also called Noradrenaline.
CNS: basal ganglia, cortex,
hypothalamus, brain stem (locus coeruleus), RAS, spinal cord.
PNS: SANS
	Concentration
Energy
Motivation
Assertiveness
Confidence
	ADD (NE Deficiency issue Ritalin ^ biosynthesis)
Anxiety/ Panic Disorders
Bipolar I
Depression
Sleep Disorders (esp. broken sleep patterns due to stress)
	Antidepressants, Antipsychotics, 
Beta-Blockers (anti-hypertensives that block NE), Marijuana, Nicotine, Psychostimulants            
	•Monoamine oxydase (MAO)
 
•Catechol-O-methyl- transferase (COMT)
 
•NE transporter

	Tyrosine is found in grains, nuts, poultry/meats, & high fiber foods.
	After Phenylalanine & Tyrosine are converted to Dopamine. The Dopamine is converted to Norepinephrine, which is finally converted to Epinephrine.
	Epinephrine (EP)
Monoamine  -Catecholamine
 
Also known as Adrenaline.
CNS: minor role (directly)
PNS: adrenal medulla
	Energy
Sympathetic Response
Alertness
	ADD (Type 5)     
Anxiety Disorders (?)
Depression
Motivational Problems
PTSD (?)
	Psychostimulants
	•Monoamine oxydase (MAO)
 
•Catechol-O-methyl- transferase (COMT)

	Tryptophan is found in milk, turkey, & eating carbohydrates with proteins.
	Tryptophan is converted into 5-HT in two stages.  First, tryptophan hydroxylase converts it to 5-hydroxytryptophan.  This is then converted by amino acid decarboxyase into 5-HT.
	Serotonin (5-HT)
Monoamine  -Indoleamine
 
CNS: basal ganglia, limbic system, brain stem, spinal cord, cortex.
Other: gut, cardiovascular, platelets.
	Onset of Sleep
Aggression
Mood Stability
Sexual Behaviors
Appetite
Temp. Regulation
	ADD (Type 3)
Autism
Bulimia (5-HT deficiency in the mid-brain region)
Depression
Migraines
OCD (5-HT deficiency      
Schizophrenia  
	Alcohol, Buspar, DMT, Antidepressants (esp. SSRI’s), Antipsychotics (newer ones), LSD, Marijuana, MDMA, PCP, Psilocybin, and Psychostimulants.           
	•Monoamine oxydase (MAO)
 
•Serotonin transporter

	Choline is found in cauliflower, milk, egg yolks, liver, soybeans, poultry, peanuts & butter.
	Acetyl Co-Enzyme A (AcCoA) & Choline.  AcCoA is synthesized from glucose in the neuron’s mitochondria.  The two amino acids interact with the enzyme choline acrtyltranferase to produce ACh.
	Acetylcholine (ACh)
 
CNS: basal ganglia, cortex, RAS.
PNS: neuromuscular junction, PANS.
	Movement
Memory
Learning
Aggression
Sleep
Sex
	Alzheimer’s Disease,
Depression
Huntington’s Chorea (Similar to Parkinson’s),   
Tremors 
	Atropine (Belladonna), Cogentin, LSD, Marijuana, Nicotine, PCP, Phenothiazines (older anti-psychotics),
Psychstimulants.
	•Acetylcholinesterase (AChE)
 
ACh is destroyed quickly. The choline that remains after ACh is degraded is transported back into the presynaptic cholinergic neuorns. 

	 
	 Neuropeptides
	Endorphins & Enkephalins
Neuropeptides/ Polypeptides
 
CNS: amygdala, hypothalamus, locus coeruleus, thalamus.
	Analgesia
Reward Mechanism
Digestion
Mood/ Stress Control
	Depression,        
Pain Syndromes
	Alcohol, Anabolic Steroids, Heroin, Marijuana, other Opioids PCP.
	•Hydrolyzed by Peptidase into inactive peptide and amino acids

	Glutamate is found in high fiber foods, seeds, grains, breads, and raw fruits & vegetables.
	Amino acid Glutamate is synthesized by the enzyme glutamic acid decarboxyase (Glu-AD) into GABA.
	Gamma Amino Butyric Acid (GABA)  
 
CNS: basal ganglia, limbic system, cortex.
	Muscle relaxation
Restfulness
Control of Aggression
 
Major inhibitory NT
	ADD (Types 4 & 6)
Anxiety Syndromes,
Autism  
Chronic Fatigue Syndrome,
Panic Attacks,
Seizures,
Sleep Disorders,
	Alcohol (GABA agonist), Barbituates, Benzodiazepines, Marijuana, PCP. 
	•GABA transaminase 
(GABA T)
 
•GABA transporter

	Glutamate is found in high fiber foods, seeds, grains, breads, and raw fruits & vegetables.
	Glutamate is an amino acid, but when it’s in the synapse it causes depolarization.
	Glutamate (Glu)
	Learning & Memory Mental Alertness Increases Heart Rate Suppresses Sleep Centers
 
Major excitatory NT
	ALS, Anxiety, Huntington’s Chorea, Insomnia, Post-stroke paralysis causes damage to tissue –drooping eye, facial muscles, etc.  After a stroke, the brain releases massive amounts of Glutamate.      
	Alcohol (antagonist), Psychostimulants Riluzone (for ALS)           
	Glutamate is not degraded by enzymes.  Instead, there are two forms of reuptake.
•Glutamate transporter
•Second transporter located on nearby glia removes some of the Glu from the synapse.
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