DRUGS AND BEHAVIOUR FINAL

INHALANTS
· Substances that must be burned or heated to be inhaled, are not considered inhalants
· Popular among young users in impoverished areas
· As high as 20% among impoverished children
· Popular due to low cost, easy availability, ease of concealment, and rapid onset of effects
· Most likely to be a young persons first illicit drug
· Use in grades 7-12
· 6%, 80 000 students 
· higher in the earlier grades (12% in grade 7) and declines in later grades (3% in grades 11 and 12)
Anesthetic Gases
Ether
· Rayundus Lullius: distilled alcohol and sulphuric acid together, producing “sweet vitriol”
· What is now known as ether
· Introduced under the name Anodyne by Friedrich Hoffman
· Ether comes from Greek word meaning “heavenly”
· Recreational use in 1700s in the form of “ether frolics”
· May be inhaled or drunk (but often burns the mouth and causes vomiting)
· Patent medicine called Hoffman’s drops
· 3 parts alcohol/1 part ether, popular tonic among women
· used as a substitute for alcohol during successful anti-alcohol campaigns
· “penny drunk” people who would use cheap ether to get drunk
· ether abuse increased in Canada and US during prohibition
· abuse in Germany during second world war
Nitrous Oxide
· “laughing gas”
· Sir Joseph Priestly
· Produces euphoria followed by a general sense of well-being
· Medical analgesia, giddiness, ringing in the ears, sense of flying
· Use from whip cream dispensers called whippets
· Recent increase in use as after dinner or club drug
· Demi Moore was recently hospitalized
· “hippie crack”
· considered safe, however can cause hypoxia (lack of oxygen), nerve damage
· evidence of physical dependence in rats and mice
· endogenous opiate system is involved in the analgesic effects, since opiate antagonists block these effects
· no withdrawal or physical dependence
· increases GABA, enhance the effects of glycine (inhibitory), reduce the effects of NMDA receptor for the excitatory neurotransmitter glutamate
· rewarding effects are weak and irregular
Solvents
· toluene containing substances
· gasoline
· soaking a cloth with the substance and inhaling (huffing) or spraying the substance into a bag and inhaling (bagging)
· highly lipid soluble
· have euphoric, hallucinogenic, and rewarding effects
· toluene produces conditioned place preference and supports nose-poking in mice
· neurochemical effects are similar to nitrous oxide: enhance GABA and glycine, reduce glutamate
· users expose themselves to levels more than 50 times maximum limit for industrial use
· personality changes and memory loss
· cognitive functioning: solvent abusers performed significantly worse than cocaine abusers
· evidence of fetal solvent syndrome, very similar to FAS
Nitrites
· amyl, butyl, and isobutyl
· “fruity odor”—more like dirty gym sock
· used to treat angina pain and congestive heart failure-- vasodilators (amyl nitrite)
· evidence for tolerance and dependence from workers in explosives manufacturing
· particular use among male homosexuals
· called “poppers”
· relax smooth muscles that control diameter
· produce euphoria, increase libido, penile engorgement, anal sphincter dilation, delayed ejaculation, headache, dizziness, and hypotension( fall down if you get up too quickly)
· effects are rapid

STEROIDS
· 1/3 of college and professional athletes use sterioids
· 6% male and 2% female high school students
· Goldman research: “goldmans dilemma” 50% of respondents say yes when asked “if there was a drug that would allow you to win all your competitions, but afterwards, you would die from taking it?”
· Long history of nonsteroidal drug use in attempts to enhance athletic performance
· They primarily build muscle mass and speed recovery from training and injury
· Muscle dysmorphia: “drive for muscularity”
· Cholesterol is the main building block for steroids
· Estrogens and progesterone are steroids present in females
· Cortisol is a steroid
· Abused type of steroids are called anabolic-steroids
· Developed in the 30s to treat hypogonadism (testes do not produce sufficient testosterone for normal growth)
· Early animal studies showed increase in muscle mass and faster recovery
· Use of steroid by Soviet Union weight lifters in 1954 Olympics – first use
· Medical uses: treat delayed puberty, impotence, HIV and AIDS
· Anabolic: the capacity of steroids to promote muscle growth
· Particularly effective in women, since they have less testosterone
· Increase in muscle mass is greater in the upper body
· When taken orally they are subject to “first pass” – a large proportion will be destroyed in the liver
· Are injected to bypass this first metabolism
· Typical medical dose is 100 mg/week
· Abuser uses 10x this dose
· Side effects
· Stunted statue
· Bones close over due to huge amounts of testosterone
· Lower levels of beneficial lipid carrying proteins in blood(HDL), while raising level of harmful cholesterol (LDL) 
· Increased risk of heart disease
· Impaired production of sperm, reduced libido, protracted and painful erections (priapism was a God), acceleration of male pattern baldness, severe acne**, breast enlargement, enlarged clitoris
· Psychiatric consequences
· “roid rage”: very typical outburst of aggression
· not self-adminstered and not reinforcing 
· since the effects are very delayed
· not agreed they produce physical dependence, they produce the conditions necessary for diagnosis of drug dependence
· used compulsively
· used even after experiencing adverse effects

STIMULANTS
· naturally occurring plant substances
· long history of use
Ma Huang and Ephedrine
· one of the earliest naturally occurring psychostimulants
· leafless, called the horsetail plant
· contains ephedrine and pseudoephedrine
· is a bronchodilator, can be purchased in medications for asthma and as a nasal decongestor
· pre cursor to make meth
· methamphetamine users buy huge quantities of decongestant pills
· merchants are required to report unusual activity
· often used in combination with caffeine, for weight loss or energy boosting
· caused a number of adverse drug reactions
· case of Baltimore Orioles pitcher, Steve Bechler who used weight loss pills
Khat and Cathinone
· earliest use of khat in Africa
· use in a beverage called Abyssian tea
· main form today is to chew the leaves (as a social lubricant)
· mild mental stimulation, contentment, suppression of fatigue, anorexia
· active ingredient in khat is cathinone
· not illegal in Britain (usually sold in khat bundles)
· methcathinone was used in the soviet union to treat depression (high histoy of abuse in that country)
· animals will self administer
· results in destruction of dopaminergic neurons

Coca and Cocaine
· leaves of the coca plant
· in South America and Mexico
· plant is large and lives a long time
· leaves were buried with the dead, and history in pottery and statues of people with a cheek bulge of coca chew
· Spanish arrived; initially tried suppressing use as a chew (contrary to Catholic church, thought it built bonds between natives)
· Found they could work longer and need less food
· Taken to Europe in early 1600s (attracted little attention; people didn’t like chews)
· Albert Neiman isolated
· Could now be used in tonics and elixirs (tonic medicines)
· Praise was given by Freud
· Gave out packets to friends and fiancé
· Eventually turned against due to formication (feeling of having insects crawling on your skin)
· Most popular in wines
· Vin Mariani (developed by Angelo Mariani in 1863)
· French wine to extract cocaine from coca leaves
· Primarily a ladies’ tonic
· Endorsed by presidents and popes, Frederic Batholdi (sculptor of statue of liberty)
· French Wine Cola (John Pemberton)
· Soda water and extract of kola nut instead of wine
· Intellectual beverage and temperance drink
· Cocaine was removed in 1906 (decocanized leaves are still used in Coca Cola) 
· Cocaine removed is medical grade (used as local anesthetic)
· Cola Bola 
· Used for alcohol abuse
· Ryno Hay Fever Remedy 
· 90% pure cocaine powder
· cocaine tooth drops
· cocarettes
· “top 10 reasons to use”
· early 1900s concern with criminality and popular with racial and minority groups
· legislation passed in 1911
· as soon as use goes down with one drug, use of another goes up (cocaine to amphetamines)
· resurgence in 50s
· growers became better business people and south American gov’t were more lax
· largest increase from 75-80 (DAWN)
· used by rich and famous; glorified by media
· mid 80’s crack was popular
· coca leaves placed in chemical solvent; acid, water and kerosene is added
· cocaine is trapped by kerosene and float to the top, kerosene gloar on water
· is skimmed off the top, dried, turns into coca paste, which may be smoked
· produces powder (cocaine hydrochloride; 99% pure)
· does not volatize at low temps, most of the drug goes away when smoked
· crack is derived from cocaine; treated with alkaline solution freeing the base from hydrochloride
· produces rapid and intense effects w/o being injected
· crack gets its name from the popping noise it makes when smoked
· only difference between crack and cocaine hydrochloride is method of administration
· lifetime use (10%), past year use (2%)
· university students lifetime use (7%), pasT YEAR (2%); not much different from general population
· high school past year use (3%)


Amphetamines
· Benzedrine, Dexedrine, Adderall first synthezised in 1887
· Not very common in patent medicines
· Smith and Kline marketed amphetamine as Benzedrine in the form of a nasal inhaler (TWA inflight menu had Benzedrine inhalers on it)
· Tablet form was Dexedrine (recommended fro narcolepsy, weight reduction, and add)
· People began cracking open inhaler and cloth strip with drug was brewed in a tea
· College students used it as “pep pills”
· Military issued it during the second world war
· Hitler used meth (explain his paranoid behavior)
· Surplus of it in Japan after the war
· 50’s: became popular in north America
· still possible to obtain from pharmaceutical companies
· 1965; medical prescription was required
· listed in the controlled substances act of 1971
· increase of IV injection in San Francisco
· some physicians prescribed it for heroin addiction
· “speedball”: opiate and stimulant
· “speed freak” described individuals who had psychotic and aggressive behavior
· popular in 90s (due to ease of supply)
· meth cookers use bathtubs, main ingredient is ephedrine or pseudoephedrine found in nasal decongestants)
· oral, injection (crank), smoking (ice) crystals or rocks
· high use in homosexual community (called Tina; linked to unsafe sex and needle sharing)
· Spun: movie about meth
· 35 million regular abusers (largest)
· 15 million cocaine abusers, 10 million heroin abusers
· St. Mary’s is Ontario meth capital
· Lifetime use (6%) 2:1 male to female ratio, past year (1%)
· Undergrads: (10%), past year (4%)

Effects of Stimulants
· Cocaine: local anesthetic and vasoconstriction
· Half life of cocaine is 40 mins
· Half life of amphetamine is 8 hrs
· Activate SNS (fight or flight), increased heart rate and blood pressure, bronchodilation, pupil dilation
· Cocaine and alcohol: 
· Produces metabolite cocaethylene (increases blood pressure and elimination hald life)
· Increase in risk of immediate death
· Has stronger euphoric effects
· Prolong performance of physically exhausting tasks
· Not athletic performance
· Heightened sexuality
· Increase motor behavior
· Measured by photobeams
· Behavioural rating scale: tells what the effect the stimulant has over time, single use, and over different doses
· Can show sensitization
· 9 pt scale (1-4 regular rat behavior), (5-9) initial effects to adverse
· slow patterned: walk around edge of box
· fast patterned: quicker
· in place restricted:  remaining in one place and making repetitive movements (punding: up and down the wall)—called stereotypies (humans show counting and recounting)
· convulsive: retropulsion, cataleptic, convulsions
· blocking dopamine receptors prevents these effects
· lethal dose of cocaine:1-2 mg orally (bursts stomach condoms), 700-800 mg injected; typical dose 80 mg
· lethal dose of meth: 150 mg; typical dose 15 mg

Stimulants in the Treatment of ADD
· 5% of children below the age of 7
· primary symptom: inattentiveness and inability to focus attention
· secondary symptom: hyperactivity
· Sir George Frederick
· Ppl were given spinal taps afterwards they complained of headaches
· Gave Benzedrine to these kids and it controlled headaches AND original symptoms
· Ritalin (methylphenidate), Adderall (amphetamine)
· Improvements in 80% of cases
· Risk factors: white, being a member of frat or sorority, lower GPA, and those in more competitive programs
· High school use  (1%)

Self Administration and Conditioned Place Preference
· Rewarding properties in both
· Typical drug pattern: slow, steady increase in number if infusions, over several weeks
· Stimulants: rapid, over a few days causing convulsions, exhaustion, then resumption of the high doses
· Highest break points


Chronic Administration
 Tolerance
· Effects of stimulants increase over the course of repeated administrations
· Repeated exposure potentiate rewarding effects
· Cocaine blues: stimulant is taken at short intervals and leads to an acute depletion of dopamine
· Tolerance to:
· Anorectic effect (reduction in appetite) 
· 3 conditions to meet: drug, food availability, hungry rat
· contingent tolerance: tolerance as adaptation
Sensitization
· to the rewarding and behavioral effects
· behavioral rating scale will progressively start to produce the more intense behaviors
· animals injected with stimulant in a specific context (CS), then were given stimulant in usual context or different context
· usual drug cues sensitized behavior
· non drug cues: behaved similarly as if it was the first time
Stimulant Psychosis
· schizophrenic like episodes can be seen even after one dose
· typically occur after repeated doses over a short period (binge) or regular dose over long periods
· characterized by blunt affect (don’t react), auditory hallucinations, paranoid ideation, parasites crawling on skin, ocd
· freud described “white snakes”: told von fleischl to treat morphine addiction with cocaine
· due to excess dopamine
Physical Dependence
· REM rebound
· Used by people at levels that cause problems and it is difficult for people to stop using them, cravings upon cessation

Neurochemical Effects
· Act primarily on dopamine to the NAcc, by blocking reuptake of released dopamine (cocaine and amphetamine), or cause the release of fopamine from presynaptic terminals (amphetamine)
· Cause release of norep. And serotonin
· D1 receptor is most important in rewarding effects
· Amphetamine and meth cause the release of more dopamine per action potential or the leakage of dopamine in absence of action potentials
· Cocaine blues
· Rewarding effects will diminish
· Unable to experience pleasure (anhedonia)
· Almost complete depletion of dopamine
· With a long enough drug free period, new dopamine becomes available
· Use dopamine receptor blockers as antipsychotics
· GBR 12909 (vanoxerine) used for depression, blocks the reuptake of dopamine and inhibits release; if cocaine is taken while it is present, vanoxerine will block the release of dopamine so that even though reuptake Is also blocked there is little dopamine in the synaptic cleft
· But were some serious side effects
Neurotoxic Effects
· Decreased functioning and neuron death in serotonin and dopamine
· Reduced dopaminergic and functioning in meth abusers
Effects in Pregnancy
· mid to late 80s crack was popular
· Chasnoff wrote a paper about how terrible crack was
· Wasn’t actually as bad as he said it was (less severe than fas)
· Differences in height and weight go away as child gets older, show externalizing behavior (aggression, delinquency, hyperactivity)

Treatment
· 2.5 million cocaine dependent ppl in US (30% receiving treatment)
· gamma vinyl-GABA (vigabatrin)
· impedes the catabolism of GABA by preventing the action of GABA transaminase and leads to greater GABA inhibition of dopamine release in the NAcc
· vaccine 
· cocaine analog that results in production of cocaine antibodies
· cocaine molecules bind to antibody and cannot cross blood brain barrier

SEDATIVE HYPNOTICS
· depresses activity, relieves anxiety, induces sleep
· anxiety disorder prevalence: 2-4%
· anxiolytics: alleviate feelings of anxiety
· depress CNS (sedative action)
· induce sleep
· dull awareness (hypnotic)
Potassium Bromide
· calming and soothing 
· used until 1900s as sedative
· discontinued due to toxicity
· bromoseltzer (ad as alcohol hangover remedy)
Chloral Hydrate
· Marilyn Monroe and anna Nicole smith
· “knock out drops” “mickey finn”
· render females unconscious
· early version of date rape drug
Paraldehyde
· used in control of alcohol withdrawal
· come to prefer it to alcohol
Barbituates
· Adolph von Baeyer in 1864 from malonic acid (in apples) and urea
· Gave this compound the name barbituric acid
· Named after st Barbara day
· Or munich waitress who contributed her urine
· Substitutes in number 5 position give hypnotic potency
· First modification: Fischer and von Mering
· Diethylbarbituric acid (2 ethyl groups)
· Veronal (Verona is town of peace and solace)
· Barbituates are classified based on speed of onset and duration of action
· High lipid solubility: sleep induction and seizures
· Low lipid solubility: anxiety epilepsy
Long acting: onset (1 hr) duration (6 hrs)—phenobarbital
Immediate-acting: onset (30 mins) duration (4-6hrs)—amobarbital; “truth serum”
Short-acting: onset (15 mins) duration (1-4 hrs)—pentobarbiral and secobarbital
· One of the most widely abused drugs in 50s (abuse peaked in late 50s early 60s)
· Typically Caucasian female, 35-50, middle or upper class 
· Similar to patent medicine abuser
· Amobarbital (blue)
· Pentobarbital (yellow)
· Secobarbital (red)
· Tuinal (both secobarbital and amobarbital; red and blue)
Acute Effects
· Euphoria
· Anesthesia
· Death induced by respiratory depression
· Similar neurochemical action of alcohol (effect multiplicative not additive)
Neurochemical Effects
· Enhance inhibitory action of GABA
· Bind to specific sites on GABA increasing affinity of GABA for its receptor and prolonging the time the ion channel remains open 4fold to 5fold
· Attenuate glutamate transmission 
· Important in memory formation
Other Info
· Development of tolerance from pavlovian conditioning
· Physical dependence
· Same as alcohol withdrawal
· Pattern of administration is a gradual increase in daily dose over several weeks until a steady level is reached and maintained
· Produce high break points
· Often find a conditioned place preference
Tetratological Effects
· 10% of pregnancies in US have barbiturate exposed mothers (22 million affected offspring)
· “demasculinized” or “feminized”
· 1. Male Rat in open field will be more active than female; exposed rats will have levels similar to unexposed female
· 2. Passive avoidance task (female has shorter latency)—exhibit shorter latency than male controls
· 3. Disrupted sexual behavior; fewer mounts, intromission and ejaculations, exhibit lordosis (female sex position)
· human males: undesended testes, cross gender identities, lower IQ, and learning disabilities

Other Anxiolytics
· methaqualone (Quaalude) initially antimalarial drug
· had calming effects; now a schedule 1 drug
· “ludes” (derived from trade name)—love drug (women report it enhances sex at lower doses)
· common to take ludes with alcohol (“luding out”)
· most common illegal drug in south Africa (60% of all street seizures)
· related to deaths of elvis and jimi Hendrix
· propanediols
· produce a compound that would kill bacteria resistant to penicillin
· modifications led to miltown and equanil
· tranquilizer used in connection with meprobromate
· produces physical dependence with sever withdrawal symptoms

Benzodiazepines
· Leo H Sternbach
· 1957; previously untested compounds were randomly tested
· found they soothed and calmed animals
· first marketed benz. Was Librium
· eventually valim (metabolite of Librium)
· screening test
· taking a drug that is currently used in the treatment of a condition and seeing what effect it has in the potential test
· elevated plus maze
· two arms have walls and two don’t
· undrugged rats spent most their time in walled arms
· drugs with anxiolytic properties increase time in open arms


· geller seifter procedure
· specifies what an animal must due in order to receive a reinforce (reward)
· put in skinner box
· v1 2 minute schedule: reinforce becomes available every 2 mins, and if the animal presses the lever after the interval, it gets a reinforce—produces stable moderate level of leverl pressing
· fr1 with shock: ever bar press will result in food, but also with shock
· two schedules are never in effect at the same time
· schedule is signaled by differently colored light
· undrugged rats press when VI schedule and suppress when FR schedule is
· anxiolytics produce “release from punishment”: lever press even when FR schedule is in effect
Long acting: diazepam (valium), chlordiazepoxide (Librium)
Intermediate acting: lorazepam (Ativan), clonazepam (klonopin), and flunitrazepam (rohypnol); rohypnol is best known as “roofies” (anterograde amnesia)
Short acting: alprazolam (Xanax), triazolam (halcion)—sleep inducing agents; halcion has “rage reaction”
· abuse was typically middle aged women in 50s and 60s
· “mothers little helper” by rolling stones
· used by alcohol and opiate addicts in management of withdrawal symptoms
· lifetime use (5%) past year (2%)
· high school use (2%)
· benzodiazepines are minor traquilizers
Effects
· decrease latency to fall asleep, decrease waking in the night, increase total sleeping time, and reduce REM sleep
· suppress long term potentiation, a brain process involved in storage of new information
· anterograde amnesia (no memory for events occurring from the point of drug administration to when the blood level returns to near zero levels)
· reduce neuronal excitability—useful in management of alcohol withdrawal and epilepsy
Neurochemical Effects
· presence of endogenous GABA—“satellite receptor” on GABA receptor itself
· GABA mediated effects will be attenuated
· Antagonist is useful in management of acute overdoses
· Flumazenil: binds to benzodiazepine receptor on the GABA recptor complex but does not exert any action
Tolerance
· Fairly rapidly to muscle relaxing, sedating, sleep inducing, and antivulsant effects
· Less tolerance to anxiolytic effects
· Withdrawal symptoms—medical regime for less than 4 weeks is unlikely to produce dependence
· Increased neuronal excitation, seizures, aggressive outbursts, memory impairment, tingling in hands and feet
Self Administration and Conditioned Place Preference
· Do not maintain self administration  less reinforcing than barbituates
· More evidence for conditioned place preference

OPIATES
· “narcotics” from greek word “narke” meaning numbness
· from poppy plant (poppy that brings sleep) –Wizard of Oz
· opium is collected from opium poppy seed capsule
· use spread from middle east to Europe during crusades
· laudanum was introduced as a medicinal drink (early tonic)
· associated with china and opium is due to british influence (opium wars)
· Serturner isolated active ingredient and named it morphium after greek god of dreams
· Morphine was used as analgesic until the development of the syringe and hollow needle
· Became known as the soldier’s disease in American civil war—morphine was used as pills and syrup at this time
· Patent medicine use was popular among women and children (was given to them to quiet them)
· Mrs Windlows soothing syrup
· Harrison narcotics act of 1914 did not outlaw opiate use
· Pressured by Harry Aslinger; ruled that opiate addiction was not a medical condition
History of Drug Legislation in Canada
· Opium smoking by chinese immigrants only became concerning when chinese began taking white people jobs when economy was bad
· 1907, full scale riot in Vancouver (anti-chinese crusader from states)
· opium
· violated Christian ideals
· chinese were making huge profits in trade
· use was increasing in Caucasians
· led to 1908 opium Act
· illegal to import, manufacture or sell
· possession or use was not illegal
· 1911 opium act
· possession was a crime
· expanded police powers and made cocaine an illegal substance
· Emily Murphy wrote a book called The Black Candle (antidrug)
· 1920 opium and narcotics act
· 1929 opium and narcotic act (similar to Harrison narcotics act)
· not a disease (was an addiction)
· cannabis included
· being present where drugs were was a crime
· writ of assistance (open ended search warrant—wasn’t abolished until 80s)
· 1954: laws for possession for the purpose of trafficking were made
· most important alkaloids: morphine, codeine, and thebaine
· thebaine is the source of opiate derivative oxycodone found in Percocet and ocycontin
· heroin first synthesized by C.R. Adler Wright
· added two acetyl groups to morphine
· more lipid soluble and less ionized (more effective in crossing blood brain barrier, more potent)
· originally for cough and chest pains 
· when addictive properties of heroin and morphine were found, tried finding desired analgesic properties w/o addictive properties
· oxycodone (Percodan:combined with asprin, Percocet:combined with acetaminophen, oxycontin: time release)
· thebaine
· oxycontin “poor mans heroin” “hillbilly heroin”
· abusers crush the pills destroying time release
· oxymorphone
· opana (whac a mole effect)
· overtaken oxycontin as most abused prescription drug
· hyrdrocodone 
· combined with acetaminophen, known as vicodin)
· methadone
· used in opiate treatment programs
· buprenorphine
· suboxone, partial opiate antagonist, used in opiate treatment programs
· fentanyl
· more potent than heroi, used to put pateints to sleep
· naloxone turns off overdose
Current Use
· past year (5%) lifetime (14%)
· high school students past year (15%)
· IV is most associated but least common method used
· Oral is most common method
· Poppy tea is made by brewing dried poppy seed heads (Doda)
Effects
· IV use: tingling sensation, warmth, orgasmic sensation
· Euphoria—nodding
· Nausea (this effect shows tolerance)
· Depressed respiration (death)
· Histamine in the bloodstream (itching and flushing)
· Constricted pupils (does not show tolerance)
· Constipation (used for treatment in diarrhea and dysentery)
· Cough suppressant (codeine, dextromethorphan)
· Relief of pain (shows tolerance)
Self Administration and Conditioned Place Preference
· Self administers
· Increase in dopamine
· Oxycodone leads to conditioned place preference
· Produce fairly high break points in progressive ratio procedure
Neurochemical Actions
· Mu receptors
· Almost all opiate effects
· Opiate occupation of mu receptors leads to inhibition of GABA neurons which inhibit dopamine neurons—increases dopamine
· Sigma receptors
· Mediate dysphoria and hallucinations
· Delta receptors
· Backup receptor to mu
· Endogenous receptor ligand
· Peptides that act as agonists at opiate receptor sites (endorphins)
· Stress induced analgesia, acupuncture (releases dopamine), intense physical activity
· Administer naloxone following stress procedure and find that stress induced analgesia is reduced
Tolerance
· Occurs to most effects
· Pavlovian conditioning plays a role
· Dr shepard Siegal
· Rats infused in the context of predrug cues
· Dose of heroin was systematically increased to mimic how heroin addicts have to increase their doses
· Another group of rats that received saline with both sets of cues—served as drug naïve controls
· Last test all rats got heroin
· With the usual predrug cues, very few animals died, without most died
Physical Dependence
· “chippers” (people who use an addictive drug in a somewhat controlled manner)
· symptoms
· widely dilated pupils
· increase in secretions
· chills and hair on end
· weight loss
· yawning
· twitching of extremeties (“kicking the habit”
· men have spontaneous ejaculation and women have spontaneous orgasms
· symptoms disappear within 7-10 days
· negative reinforcement maintains drug use
Treatment
· for heroin addiction
· methadone maintenance (partial opiate agonist)
· equal in potency to morphine as analgesic
· does produce physical dependence
· Dole and Nyswander
· Outpatient basis, minimizes any harmful effects of continued drug use (harm reduction philosophy)
· Considered for patients that are physically dependent
· Patients must be drug free, patient is started on a stabilization regime, given methadone OJ once a day until a sufficient dose can prevent withdrawal, given carrying provledges sometimes
· Often a lifelong procedure
· Buprenorphine (subotex or suboxone:with naloxone)
· Used in heroin maintenance programs
· Cannabinoid antagonists
· [bookmark: _GoBack]Prevents craving
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