	01 – Definition of a Drug 01
· Definitions change in time and space!

· For example, marijuana isn’t illegal in Amsterdam but it is in North America!
· Drugs are defined in these ways:
· Medical utility
· A drug is a substance that is used to treat or heal the body or mind
· Subjective, because you could argue that marijuana is medicinal, for example
	01 – Definition of a Drug 02
· Drugs are defined in these ways (cont’d):
· Legality

· A drug is a substance whose possession and sale are illegal
· This is a socially-constructed  subjective mechanism

· Psycho-activity

· Able to alter the functioning of the nervous system, ultimately affecting our feelings and perceptions of the world and behavior

	01 – More Definitions…
· Use: a value-free word – people use it without consequence!

· Abuse: defined based on use alone, frequency of use, or problems/harms associated with use

· Dependence: condition in which a person feels a compulsive need to continue taking a drug
· Loss of control

· Withdrawal pains can be physical or physiological

· Addiction: when there are physiological withdrawal pains

· The person is tolerant – the body is accepting of the drug, and expects to receive it regularly
	01 – Categories of Drug-Taking Behavior
· Instrumental purposes (there is some reason for taking the drug, besides getting high):
· Legal use – taking prescribed valium to relieve anxiety

· Illegal use – taking amphetamines without being prescribed to stay awake and study
· Recreational purposes (only motivation for use is to get high):

· Legal use – having a drink with friends
· Illegal use – smoking marijuana to get high


	01 – Graphs and Trends 01
· More men than women drink (at all), drink regularly, and drink daily
· People from 18-29 and 30-39 drink more than any other age group

· More people who are never married drink than those who are married or were previously married

· College students drink the most, compared to high schoolers, high school drop-outs, etc.
	01 – Graphs and Trends 02
· The more money you make, the more you drink

· People use cannabis (marijuana) the most of any other drug (almost 50% of people)

· Solvents and glue are only used if you can’t access other stuff
· Cocaine and crack are recently both increasing in use

· Cigarettes and LSD are decreasing in use

	
	


	02 – Functional Organization of the Nervous System

· There are 3 criteria for proper function:

· Must receive information about both the external and internal environment

· Information must be processed before appropriate response can be made

· The organism must respond appropriately to information obtained and processed
	02 – Criteria #1

· This is where the senses come in!

· There are 2 kinds of senses:

· External senses: specialized systems comprising of specialized receptors which convert physical energy into a specific kind of electrochemical energy

· i.e. Touch, taste, smell, etc.

· Internal senses: obtain information regarding the homeostatic balance of the internal environment

· i.e. Body temperature, blood pressure, etc.

	02 – Criteria #2, #3

· Criteria #2

· Here we have processing done by “higher level” functions

· i.e. Perception, cognition, emotion, motivation

· These functions require integration and coordination amongst several systems

· Most of these reside in the CNS

· Criteria #3

· The response of the organism to environmental stimulation requires specialized structures in CNS, PNS

· Organization and coordination is also required
	02 – Basic Divisions of the Nervous System

· Nervous system

· CNS

· Brain

· Spinal cord

· PNS

· Somatic division

· Autonomic division

· Sympathetic

· Parasympathetic


	02 – Parts of the CNS 01

· Spinal cord

· Dorsal roots: carry sensory information to the spinal cord from the muscles, skin, and viscera

· Ventral roots: outgoing motor axons to muscles and viscera (body organs)

· Hindbrain (brain stem)

· Medulla: resembles spinal cord, coordinates heart rate, blood pressure, respiration

· The medulla oblongata is critical for life

· Cerebellum

· Involved in refinement of movement and posture
	02 – Parts of the CNS 02

· Midbrain

· Relay system for vision and hearing

· Involved in control of skeletal muscles

· Diencephalon

· Thalamus – processes and distributes sensory and motor information to cerebral cortex

· Hypothalamus – regulates autonomic nervous system and hormonal secretion by pituitary gland

· This includes sex hormones

	02 – Parts of the CNS 03

· Forebrain (aka telencephalon)

· Cerebral hemispheres

· Perceptual, cognitive, and higher motor functions, emotion, memory

· Has 4 lobes, each with specific features:

· Occipital (vision)

· Temporal (auditory)

· Parietal (somesthetic)

· Frontal (cognitive, intentional behavior)
	02 – Parts of the CNS 04

· Forebrain (cont’d)

· Basal ganglia

· Comprised of the caudate nucleus and putamen

· Proper regulation of movement

· Has afferent (inward passages) to all 4 lobes

· Affected by Parkinson’s disease

· Overdose and overuse of drugs affect this


	02 – Parts of the CNS 05

· Forebrain (cont’d II)

· Limbic system

· Amygdala (emotional state)

· Fornix (connecting pathway)

· Septum (connecting pathway)

· Hippocampus (form and store NEW memories)

· Hypothalamus
	02 – Basic Functions of Neurons

· Neurons are nerve cells which are specialized to carry information rapidly from one place to another and integrate information from various sources

· They don’t make decisions but they do affect what happens “next”!

· 3 types of neurons:

· Sensory neurons

· Interneurons

· Problems can happen here because it involves the transfer of information from one “set” of neurons (sensory) to another (sensory)

· Motor neurons

	02 – Neurotransmission

· Action potential (electrical component of neurotransmission)

· The interior of the axon has a negative charge relative to the exterior because of the way ions are distributed

· A stimulus capable of reversing this polarity causes an action potential to be sent down the axon to the synapse

· Synaptic transmission (chemical component)

· The neurotransmitters are released from the synaptic nob

· These stimulate receptors on the post-synaptic neuron and starts another action potential
	02 – Neurotransmitters

· There are more than 40 known neurotransmitters in the nervous system

· Here are the 4 main types:

· Acetylcholine

· Biogenic amines

· Catecholamines

· Indolamines

· Amino acids

· Neuropeptides


	02 – Acetylcholine

· Found in the parasympathetic branch of the cerebral cortex

· Pathways arise from the basal ganglia and are integral to the motor cortex

· Mostly excitatory (i.e. it makes motor functions occur)

· Although it can be inhibitory in some ways (i.e. vagus nerve to the heart)

· Broken down by acetylcholinesterase
	02 – Biogenic Amines 01

· Catecholamines (derived from the amino acid tyrosine)

· Dopamine

· Act as input to cells in the basal ganglia and the mesolimbic system

· Cause improvement in attention

· Responsible for the pleasurable “reward” system in the brain

· Epinephrine

· Used in the adrenal medulla

· Part of the “fight or flight” response

	02 – Biogenic Amines 02

· Catecholamines (cont’d)

· Norepinephrine

· Chemical transmitter of the sympathetic nervous system

· Tasks include:

· Decrease appetite

· Increase heart rate and BP

· Bring glucose and oxygen to muscles

· Widens bronchioli to facilitate breathing
	02 – Biogenic Amines 03

· Indolamines (derived from the amino acid tryptophan)

· Serotonin is a main one:

· Regulates mood

· Controls food intake and weight regulation

· Is necessary to permit sleep

· This is why turkey makes you sleepy – because it has tryptophan

· Catecholamines and indolamines are degraded by monoamine oxidase


	02 – Amino Acids

· The 2 most common amino acid NT’s are:

· GABA (gamma amino butyric acid):

· ONLY acts to inhibit (other NT’s inhibit or excite, depending on the receptors they bind to)

· Responsible for the “second-to-second” processing in the CNS (i.e. many of the basic functions)

· Leads to sedation

· Glutamic acid:

· ONLY acts to excite

· Involved in the ability to form new memories and think in complex ways
	02 – Neuropeptides

· Include enkephalin, oxytocin

· Enkephalin:

· Process painful sensations

· Control breathing (via the medulla oblongata)

· Regulate digestive functions (GI tract)

· Involved with the mesolimbic system

· Involved with the “reward” system in the brain

	
	


	03 – Stimulants

· They include:

· Cocaine

· Crack (rock, freebase coke)

· Amphetamines (speed, bennies, diet pills)

· Methamphetamines (crystal meth, ice)

· Ritalin

· Ephedrine

· Caffeine
	03 – Stimulants: What is Experienced?

· Arousal as the body experiences the fight-or-flight response

· Organs activate, fatigue is suppressed, pupils dilate, heart rate increases, breathing is fast and shallow, and blood vessels constrict

· Increased attention and desire to explore one’s environment

· Euphoria and a sense of well-being – this leads to addiction

· Decreased appetite and food consumption 

· This is why they are used as diet pills

· Release of energy from fat cells for survival

· Increased body temperature

	03 – Stimulants: Consequences of Overdose

· Physical

· Can result in death

· Seizures, sudden cardiac arrest, stroke, failure of breathing, hyperthermia (excessive heat)

· Psychiatric

· Paranoia, hostile state

· Mental performance is uncontrolled and ineffective
	03 – How do Stimulants work?

· Stimulants mimic the effects of the sympathetic nervous system

· They cause an increase of mono-amine transmitters (such as epinephrine) through the synapse

· This causes the signals passing through the CNS to speed up

· They interfere with the release of monoamine oxidase – a protein which kills mono-amine transmitters after they have sent their signals

· So this makes it like all the neurotransmitters are firing, all at once


	03 – How neurotransmitters contribute to the effect of stimulants

Norepinephrine

Epinephrine

Dopamine

+ heart rate, BP

+ body temperature

+ locomotor activation

+ bronchiole dilation

- appetite

+ euphoria (addiction)

+ fat breakdown

+ attention

+ arousal

- appetite


	03 – Stimulants – Caffeine in particular…

· Caffeine inhibits adenosine receptors

· Adenosine is something which leaks out of cells as they work, as a result of metabolism

· So as adenosine builds up, the brain knows that work is being done and so eventually the neural networks shut down to get some rest

· But if adenosine can’t bind, then the brain doesn’t know that it should get tired

· However, caffeine lowers the amount of blood flow within the brain – decreasing the overall effect of caffeine

	03 – Depressants

· They include:

· Alcohol

· Barbiturates (i.e. Phenobarbital, seconol)

· Benzodiazapines (i.e. valium, lithium, halcion)

· Valium is sometimes prescribed to help the elderly get to sleep

· GHB (gamma hydroxybyterate, easy-lay)

· Rohypnol (roofies)
	03 – Depressants: What is experienced?

· Relaxation and reduction of anxiety

· Increase in self-confidence and decrease in inhibition

· Mild euphoria

· Followed by light-headedness, vertigo, drowsiness

· Vertigo is dizziness and an inability to focus

· Slurred speech

· Muscle dis-coordination

· Learning and memory are impaired (only for events which occur while under the influence)

· Effects are heightened in the presence of alcohol

· Effects last from a few hours to an entire day

· Occasional side effects: anxiety, nightmares, hostility, rage


	03 – Depressants: Consequences of Overdose

· All of the effects of depressants (on previous slide) happen at a stronger and more extreme level

· It can be lethal

· Breathing gets suppressed

· There is heart failure

· Paranoia and distrust occur – which build to anxiety, hostility, depression

· GHB and rohypnol are used as date rape drugs because:

· Victim is light-headed, confused, unable to respond

· Memory is impaired so they cannot report to police!
	03 – How do depressants work?

· The nervous system is inhibited and slowed by increasing the inhibitory function of GABA at its binding site on nerve cells

· However if we get an excess of GABA (due to an excess of the depressant), the network shuts down and death occurs from heart failure and suppression of breathing

	03 – Depressants: Alcohol in particular…01

· It has all of the symptoms which were listed for depressants in general

· However, in low doses, alcohol can also be a stimulant!

· It activates (instead of inhibits) certain nerve cells

· Also, it can send excitatory messages using GABA, which ultimately results in more inhibition occurring

· GABA and glutamate receptor responses:

· So the increase of GABA is the reason why alcohol acts as a sedative

· And, reduction of the excitatory effects of glutamate stops you from forming new memories

· Blockage of the NMDA receptor causes blackouts
	03 – Depressants: Alcohol in particular…02

· Dopamine level is increased

· Reward and pleasure center is activated – this leads to addiction!

· This only happens when the concentration of alcohol is increasing, and not falling…


	03 – Narcotics

· There are 2 types:

· Opiates

· They are developed from the poppy

· Example: opium and its derivatives

· Opiods

· These are synthetic narcotics (i.e. made in the lab)

· Example: methadone, oxycodone, darvon, percondan/percocet, fentanyl, dilaudid, lomotil
	03 – Narcotics: What is experienced?

· Pupils are constricted

· Decreases the feeling of pain (they are used as painkillers)

· Mental clouding

· Euphoria

· Injection leads to a rush, followed by nodding off

· Other methods (i.e. snorting, smoking, pills) do not give a rush

· Slowed breathing

· Skin becomes red and warm

· Nausea and vomiting; constipation

· Due to increased tension in GI tract

· Sexual desire and performance are decreased

	03 – Consequences of Overdose

· Overdose can be lethal!

· Even if you are an experienced user – because you might get it in a purer form than you are used to

· A medical treatment is to inject naloxone into the bloodstream

· It is an opiate antagonist which binds the opiate receptors to immediately eliminate their effect

· You get addicted!

· There are intense physiological withdrawal symptoms

· Your body becomes increasingly tolerant to and dependent on the drug

· Rapid detox is available now
	03 – How do narcotics work? 01

· They specifically act on opiate receptors in parts of the brain involved with controlling breathing, and other involuntary functions

· These receptors are specific to the endorphin/enkephalin class of neurotransmitters

· Endogenous opiates (known as endorphins) are naturally made and released in the body, and they act on these opiate receptors

· So the narcotics work on these receptors and simulate the endorphin effects – to the extreme!

· Narcotics also stimulate the chemoreceptor trigger zone of the brain (and this causes vomiting!)


	03 – How do narcotics work? 02

· The beta-endorphin receptors in the hypothalamus are stimulated, and this produces a pleasant “high”

· It is the same feeling which one gets from “runner’s high”

· Stimulation of the enkephalin receptors leads to:

· Pain reduction

· Slowed breathing

· Altered digestive functions

· Feeling of reward

· Narcotics also stimulate the dynorphin receptors, which results in pain reduction
	

	
	


	04 – Hallucinogens 01

· LSD (lysergic acid diethylamide, acid)

· First allowed in the 1940’s

· It was a medicinal drug which became illegal

· It was around for thousands of years as a natural plant extract

· DMT (dimethyltryptamine, synthetic)

· It is a less-effective form of LSD

· Is only active for a short period of time

· Mescaline (peyote)

· Used in tribal initiations as a rite of passage
	04 – Hallucinogens 02

· PCP (phencyclidine, angel dust) and Ketamine (special K)

· This is a subtype called disassociative anesthetics

· PCP was discontinued as a drug because the hallucinations were so powerful that they were fatal

· Ketamine is not so severe, and so it is still used as an animal tranquilizer

· Belladonna

· Used medically for thousands of years, and ritually even longer

· Recreational use is popular

· It is lethal!

	04 – Hallucinogens: What is experienced? 01

· Experiences vary incredibly between people, and even for a certain person!  They are affected by:

· Previous drug experiences

· Expectations of drug

· Setting for drug use

· Low doses provide mild effects: detachment from surroundings, mood swings, altered sense of space and time

· Synthesia is often reported – confusion of the senses (i.e. you see sounds, hear sights, etc.)

· Hallucinations (sensory experiences which are unreal)

· Pseudohallucinations (sensory experiences which are unreal, yet the person thinks that they are real)
	04 – Hallucinogens: What is experienced? 02

· Illusions (sensory distortions of normal reality)

· Sense of separation from the body (like you’re looking at yourself!)

· Intense feelings of insight (makes it ideal for religious ceremonies)

· Effects can last for minutes (i.e. DMT) or for hours (i.e. LSD)

· Often, hallucinogens are not what they are sold as!  They may be included with other drugs, etc…


	04 – Hallucinogens: Consequences of Overdose 01

· Psychological (mostly caused by LSD-like drugs)

· “Bad trip” – a frightening experience leading to acute anxiety

· Users can injure/kill themselves because they are not thinking clearly

· Acute psychosis (although this is rare)

· Flashbacks (visual disturbances or recalled events)

· These are common in heavy users!

· After taking the drug, you later flashback and recall how good it felt
	04 – Hallucinogens: Consequences of Overdose 02

· Physical (mostly caused by belladonna/PCP-like drugs)

· Stimulate heart and raise body temperature dangerously

· Belladonna can be lethal in small amounts

· PCP can cause seizures, coma, or a psychosis-like state that can last for days

	04 – Hallucinogens: How do they work? (LSD Group)

· The drugs in this group are LSD, psilocybin, mescaline

· They are all serotonin-based

· Pathway in the brain is not exactly known

· However, it does have something to do with the serotonin NT, because it has a similar structure

· Serotonin permits sleep, limits vulnerability to seizures, etc.

· There are at least 2 different serotonin receptors (serotonin-1 and serotonin-2) affected by LSD

· These receptors are in the cerebral cortex, so they are important with respect to hallucinogenic activity
	04 – Hallucinogens: How do they work? (PCP Group)

· The drugs in this group are PCP, ketamine, DMT

· All 3 drugs block the actions of glutamate at one of its receptors

· Causes the feeling of disconnection from one’s body, and a near-death-like experience

· They act like amphetamines because dopamine is released as a result of the glutamate blockade

· Causes the feeling of “running around” 

· Responsible for reinforcement/reward of pleasure

· Controls purposeful movement and increase release of some hormones

· An NDMA receptor blockade causes less pain


	04 – Hallucinogens: How do they work? (Belladonna)

· The drug in this group is belladonna (obviously!)

· It is acetylcholine-based

· The neurotransmitter acetylcholine is blocked at the muscarine receptor

· Thus the muscles are inhibited and the limbs become numb – this leads to a feeling of flying or falling

· The heart is also sped up

· Belladonna has been considered an aphrodisiac!
	04 – Cannabis

· It comes from the same plant as hemp

· Its active ingredient is THC

· There are 3 different types (increasing order of THC content):

· Marijuana (buds and flowers of the plant)

· Also known as: ganga, grass, herb, pot, reefer, sinsemilla, weed

· Hashish (dried resin from the plant)

· Also known as: hash, tar

· Hash oil (extracted plant resin)

· Also known as: Charas, oil

· Cannabis can be a stimulant, depressant, hallucinogen, narcotic – they are all valid definitions

	04 – Cannabis: What is experienced? 01

· The results vary from person to person

· The user must “learn” how to experience the high!  The first few times, no effect is felt

· It takes a long time to eliminate marijuana from the system because it is stored in fat

· You don’t feel the effect of the drug until the stores are built up

· Relaxation and mood elevation (mild euphoria)

· Senses may feel heightened, followed by drowsiness and sedation half an hour later
	04 – Cannabis: What is experienced? 02

· Shifts between hilarity and contemplative silence

· Impaired cognitive functions, memory, and complex motor coordination

· Suppression of sexual function and lowered fertility

· When it is eaten, the effects take much longer to be felt (1-2 hours) and may produce a more hallucinogenic response

· An increase in appetite and a decrease in nausea


	04 – Cannabis: Consequences of Overdose

· Lethal overdose is virtually impossible

· The greatest risks are automobile accidents and stupid mistakes due to intoxication

· There may be long term effects on:

· Some brain systems (such as vision)

· Lungs (including emphysema and asthma)

· These consequences are very rare because people report feeling anxious or fearful after a heavy dose, and so they do not take any more
	04 – Cannabis: How does it work?

· There are cannabinoid receptors in the:

· Hippocampus (responsible for emotions, memory storage, sensory input)

· Cerebral cortex (causes distortion in senses of time, sound, color, taste, and in ability to concentrate)

· Cerebellum (fine motor coordination)

· Basal ganglia

· Spinal cord

· These receptors cause the inhibition of the pre-synaptic release of the NT glutamate

· The brain naturally activates these receptors with anandaminde and 2-AG

	04 – Ecstasy

· There are 3 types:

· Ecstasy (also known as MDMA, X, Adam)

· MDE (also known as Eve)

· MDA (also known as love)
	04 – Ecstasy: What is experienced? 01

· Sometimes it is called a hallucinogen, and sometimes a stimulant!

· Increased heart rate, blood pressure, body temperature

· Bronchioles and pupils dilate

· Flow of blood to muscles increases

· Appetite is suppressed

· Enhances perception of sensory stimuli and distorts time


	04 – Ecstasy: What is experienced? 02

· Ecstasy is called an empathogen!  Because:

· You become empathic – feeling what others feel

· You develop good feelings for everyone

· Induces a sense of trust, openness, peacefulness, serenity, and the perception that one is experiencing the world for the first time

· It decreases your defensiveness and fear

· It decreases your separation – no more individualism

· This is why it is called the “love drug”
	04 – Ecstasy: Consequences of Overdose

· Causes seizures

· Is particularly lethal when used at rave parties in conjunction with high levels of physical activity

· Hot environment

· Lack of hydration

· Body temperature increases

· Other deaths are due to water poisoning, when people drink too much water to negate the effects of ecstasy

· The sodium in their blood gets diluted and so the brain can’t use this to form action potentials

· Possibly results in a long-term depletion of serotonin

	04 – Ecstasy: How does it work?

· Ecstasy increases the levels of the monoamines dopamine, norepinephrine, and serotonin

· The effect is essentially that of MDMA “dumping” them into the synapse – the effect is greater than what is seen with cocaine

· It is unknown whether MDMA’s effect on serotonin causes the large changes in mood, or whether it is another unknown effect

· It may cause long-term damage of serotonin neurons
	


	05 – Route of Administration

· Drugs must get to their receptors to act, and the way they get there affects the effects caused by the drug

· Here are the methods of administration:

· Oral

· Injection

· Inhalation

· Mucosal (body cavity)

· Transdermal (skin patches)
	05 – Oral Administration

· So this is when the drug comes through the mouth

· This is the most complicated route because:

· It must withstand digestive enzymes

· The material in the stomach slows absorption

· Anything that isn’t lipid-soluble or water-soluble will pass through the system without getting absorbed

· Liquids are better absorbed than solids are

· The drug must pass through metabolic pathways (i.e. liver and kidneys) before accessing the brain

	05 – Injection 01

· Infection can result from injections!

· Both blood borne infections, and skin infections

· Example: Hepatitis C, HIV, etc.

· Intravenous injection

· Fastest route since it’s directly into the bloodstream

· However, the drug has to pass the heart and lungs before getting to the brain

· There is no breakdown by digestive juices

· However, it is difficult to put many drugs into the bloodstream because they don’t get suspended well

· Regular injectors have to change their sites of injection because the blood vessel walls get less elastic
	05 – Injection 02

· Subcutaneous injection

· Here we put it under the skin – called “skin popping”

· We don’t need to find a vein, and there is no risk of damaging the veins

· We only put a small volume of injection because the skin isn’t elastic, so it can’t take too much

· Intramuscular

· Here we put it into a muscle

· Absorption happens faster than for subcutaneous injections (more blood vessels in the muscles)

· But there is a lower chance of irritation (because the drug doesn’t all go to the same vessel)


	05 – Inhalation

· This comes from smoking, aerosol dispensers, and huffing

· Leads to a rapid absorption into the bloodstream

· But it has to be lipid-soluble!

· It provides faster access to the brain than injection, because it doesn’t have to 

· The drug cannot be irritating to the mucus membranes

· Controlling the dose is difficult

· There is no “storing” of the drug in the body – once the administration stops, the effect rapidly decreases
	05 – Mucosal (body cavity)

· This comes from snorting, under the tongue, or suppositories

· i.e. Cocaine and heroin via the nose or gums

· Suppositories are good because you won’t vomit and throw up the drug

· Absorption comes through the membranes

· This is effective at getting the drugs into small capillaries and the blood stream

· Although, some of the dose may be lost due to leakage from the cavity

· Membranes can become inflamed

	05 – Transdermal (skin patches)

· Example: nicotine, estrogen, testosterone skin patches, etc.

· Very few drugs can effectively penetrate the thick dermal tissue (the skin)

· Skin patches provide a steady, slow absorption over several hours

· In order to be delivered in this manner, drugs must be:

· Potent

· Soluble in oil and water

· Long-acting
	05 – Dose-Response Relationship

· With a very low dose, no response will be seen

· Before the dose threshold, nothing is seen…but after we cross it, we will either have a:

· Slow increase in observable response (common)

· All-or-none response (rare)

· Dose response curve:

· This is a graph showing the relationship between the size of a dose and the effect(s) of the drug


	05 – Measurement Indicators

· Effective dose (ED50)

· Those dose at which 50% of the population will experience some stated effect

· Lethal dose (LD50)

· The dose at which 50% of the population will DIE from some effect

· Therapeutic index (TI) = LD/ED

· 10 or lower is hazardous

· 100 or higher is quite safe

· ED/LD ratio

· The higher the ratio, the more likely that the drug is non-lethal
	05 – Potency // Purity

· Potency

· The amount of drug needed for a particular response

· Drugs can vary in potency between and amongst themselves

· Alcohol has a standardized potency

· Different alcoholic beverages have different potencies

· Purity

· The amount of drug in a given “batch”

· Most drugs are gaining in purity due to availability and ease of transportation

· Drugs of unknown purity can lead to overdose

	05 – Drug Interactions

· Drugs are often taken in combination with each other, and this can produce different effects:

· Additive (1 + 1 = 2)

· This is the equivalent to having taken each separately – the total effect is no different

· Synergistic (1 + 1 = 4)

· The drugs act together to enhance each other’s effects

· Antagonistic (1 + 1 = 0)

· The acute effect of one drug is diminished by taking the other drug
	05 – Tolerance vs. Cross-Tolerance

· Tolerance

· Repeated administration of a given dose produces diminishing effects

· The body needs a larger dose to achieve the same effects

· As tolerance increases, the ED50 and LD50 go up

· Cross-tolerance

· Tolerance to one drug in a classification (i.e. alcohol) increases tolerance to all other drugs in the classification (i.e. all other CNS depressants)


	05 – Different Kinds of Tolerance

· Behavioral tolerance

· Individual learns compensatory behavior which allows them to increase drug consumption

· Pharmacokinetic tolerance

· Use of a drug increases the drug’s rate of metabolism or excretion from the body

· Pharmacodynamic tolerance

· Use of a drug causes the brain to become less sensitive to it
	

	
	


