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Brief HistoryBrief HistoryBrief HistoryBrief History
A h t iA h t i•• AmphetaminesAmphetamines

–– Introduced in the early Introduced in the early 19301930ss
Multiple uses includingMultiple uses including–– Multiple uses includingMultiple uses including

»» Nasal and bronchial dilatorNasal and bronchial dilator
»» NarcolepsyNarcolepsyp yp y
»» DepressionDepression
»» Parkinson’s diseaseParkinson’s disease

Alcohol dependenceAlcohol dependence
QuickTime™ and a

TIFF (Uncompressed) decompressor
are needed to see this picture.

»» Alcohol dependenceAlcohol dependence
»» ObesityObesity



AmphetaminesAmphetaminesAmphetaminesAmphetamines
•• dd AmphetamineAmphetamine•• dd--AmphetamineAmphetamine
•• Methamphetamine (MA)Methamphetamine (MA)
•• 33,,44--Methylenedioxymethamphetamine (MDMA = Ecstasy)Methylenedioxymethamphetamine (MDMA = Ecstasy)
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Current Sanctioned UsesCurrent Sanctioned UsesCurrent Sanctioned UsesCurrent Sanctioned Uses
M th h t i (MA)M th h t i (MA)•• Methamphetamine (MA)Methamphetamine (MA)
−− AttentionAttention--deficit hyperactivity disorder (ADHD)deficit hyperactivity disorder (ADHD)
−− ObesityObesityyy

•• dd--Amphetamine (Adderall)Amphetamine (Adderall)
−− ADHDADHD

NarcolepsNarcoleps−− NarcolepsyNarcolepsy
−− Military use (offMilitary use (off--label)label)
−− Adjunctive antidepressant (offAdjunctive antidepressant (off--label)label)

•• 33,,44--Methylenedioxymethamphetamine (MDMA)Methylenedioxymethamphetamine (MDMA)
–– PTSD and anxiety associate with cancer (under investigation)PTSD and anxiety associate with cancer (under investigation)

No approved medical useNo approved medical use–– No approved medical useNo approved medical use



Recent ConcernsRecent ConcernsRecent ConcernsRecent Concerns

•• America’s Most America’s Most 
Dangerous Drug?Dangerous Drug?g gg g

»» NewsweekNewsweek cover cover 
story, story, 88--88--0505

•• MA use associatedMA use associated•• MA use associated MA use associated 
with:with:

–– Tooth decayTooth decay
–– Cognitive impairmentsCognitive impairments
–– Psychological Psychological 

disordersdisorders
–– Unsightly appearanceUnsightly appearance
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Shift Work Studies DesignShift Work Studies DesignShift Work Studies DesignShift Work Studies Design
 
 

Day 1 2 3 4 5 6 7 8 9 10 11 12 
MA Pbo Pbo Pbo off 5 5 5 Pbo 10 10 10 off 
Shift D D D off N N N N N N N off

 
 
 

Day 13 14 15 16 17 18 19 20 21 22 23 
MA 10 10 10 Pbo 5 5 5 off Pbo Pbo PboMA 10 10 10 Pbo 5 5 5 off Pbo Pbo Pbo
Shift D D D D D D D off N N N 

 
 
D = shift began at 0815; N = shift began at 0015 
 
Dosing Times: D – 0915; N – 0115  
 



Performance and ShiftPerformance and Shift--workwork

P f di t d d i i ht hift kP f di t d d i i ht hift kPerformance disrupted during night shift workPerformance disrupted during night shift work

QuestionQuestion: Effects of methamphetamine?: Effects of methamphetamine?
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Effects of MethamphetamineEffects of Methamphetaminepp

Low oral doses of methamphetamine attenuated night shiftLow oral doses of methamphetamine attenuated night shift related disruptions inrelated disruptions inLow oral doses of methamphetamine attenuated night shiftLow oral doses of methamphetamine attenuated night shift--related disruptions in related disruptions in 
infrequent usersinfrequent users

QuestionQuestion: Is abuse liability greater under conditions engendering poor performance and : Is abuse liability greater under conditions engendering poor performance and 
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Shift Work and MA SelfShift Work and MA Self--administrationadministrationShift Work and MA SelfShift Work and MA Self--administrationadministration
D 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0115 * * * *       * * * *      

0915 * * * *  * * * *  * * * *  * * * * 

1715   * * * *  * * * *  

Shift  N N N N off D D D D off N N N N off D D D D 

     

 N = Night shift 

 D = Day shift 

 * = MA Choice (10mg vs. $1 voucher)( g )

  = No choice 
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Interim Summary (MA and Shift Work)Interim Summary (MA and Shift Work)Interim Summary (MA and Shift Work)Interim Summary (MA and Shift Work)

Single Low Oral DosesSingle Low Oral Doses

Compromised performance Compromised performance improvedimproved

SelfSelf--administrationadministration Sensitive to contextual factorsSensitive to contextual factorsSelfSelf administrationadministration Sensitive to contextual factorsSensitive to contextual factors
e.g. work requirementse.g. work requirements

Deleterious EffectsDeleterious Effects Not apparentNot apparent



Repeated Oral Dosing DesignRepeated Oral Dosing DesignRepeated Oral Dosing DesignRepeated Oral Dosing Design
 
 

Day 1 2 3 4 5 6 7 8 9 
MA Pbo Pbo Pbo 5 5 5 Pbo Pbo PboMA Pbo Pbo Pbo 5 5 5 Pbo Pbo Pbo

 
 

Day 10 11 12 13 14 15Day 10 11 12 13 14 15 
MA 10 10 10 Pbo Pbo Pbo 

 
 
Dosing Times: 1000 and 1800 
 
MA = Methamphetamine 
 
 
 



Repeated: Subjective EffectsRepeated: Subjective EffectsRepeated: Subjective EffectsRepeated: Subjective Effects
“Positive” subjective effects decreased over time, while “negative” effects increased“Positive” subjective effects decreased over time, while “negative” effects increasedPositive  subjective effects decreased over time, while negative  effects increased Positive  subjective effects decreased over time, while negative  effects increased 
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Repeated: Sleep EffectsRepeated: Sleep EffectsRepeated: Sleep EffectsRepeated: Sleep Effects
Largest dose decreased sleepLargest dose decreased sleepLargest dose decreased sleep Largest dose decreased sleep 
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Interim Summary (Repeated Dosing)Interim Summary (Repeated Dosing)Interim Summary (Repeated Dosing)Interim Summary (Repeated Dosing)

Repeated Low Oral DosesRepeated Low Oral Doses

SleepSleep disrupteddisrupted

Positive Subjective EffectsPositive Subjective Effects decreased over timedecreased over time

Negative Subjective EffectsNegative Subjective Effects increased over timeincreased over time



Study Design (i n MA)Study Design (i n MA)Study Design (i.n. MA)Study Design (i.n. MA)
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Methamphetamine Doses:   0, 12, 25,  50 mg/70 kg   

Adm: Admission        

R: Residual effects assessed 

 



Acute: Physiological EffectsAcute: Physiological Effectsy gy g
Methamphetamine produced doseMethamphetamine produced dose--dependent increases in plasma levels & blood pressuredependent increases in plasma levels & blood pressureMethamphetamine produced doseMethamphetamine produced dose dependent increases in plasma levels & blood pressuredependent increases in plasma levels & blood pressure
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Acute: Positive Subjective EffectsAcute: Positive Subjective EffectsAcute: Positive Subjective EffectsAcute: Positive Subjective Effects
Methamphetamine produced doseMethamphetamine produced dose--dependent increases in “positive” subjective effectsdependent increases in “positive” subjective effectsMethamphetamine produced doseMethamphetamine produced dose dependent increases in positive  subjective effectsdependent increases in positive  subjective effects
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Acute: Performance EffectsAcute: Performance Effects -- DATDATAcute: Performance Effects Acute: Performance Effects DATDAT
All methamphetamine doses improved RT and sustained attentionAll methamphetamine doses improved RT and sustained attention
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Residual: Sleep EffectsResidual: Sleep EffectsResidual: Sleep EffectsResidual: Sleep Effects
Larger doses decreased total sleep timeLarger doses decreased total sleep timeLarger doses decreased total sleep timeLarger doses decreased total sleep time
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Residual: Physiological EffectsResidual: Physiological EffectsResidual: Physiological EffectsResidual: Physiological Effects
NextNext--day plasma levels and blood pressure increased by larger dosesday plasma levels and blood pressure increased by larger dosesNextNext day plasma levels and blood pressure increased by larger dosesday plasma levels and blood pressure increased by larger doses
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Interim Summary (i n MA)Interim Summary (i n MA)Interim Summary (i.n. MA)Interim Summary (i.n. MA)
A t Eff tA t Eff t R id l Eff tR id l Eff tAcute EffectsAcute Effects Residual EffectsResidual Effects

SleepSleep disrupteddisruptedSleepSleep disrupteddisrupted
• subjective sleep more sensitive• subjective sleep more sensitive

Physiological EffectsPhysiological Effects increasedincreased increasedincreasedPhysiological EffectsPhysiological Effects increasedincreased increasedincreased

Positive Subjective EffectsPositive Subjective Effects increasedincreasedPositive Subjective EffectsPositive Subjective Effects increasedincreased

Negative Subjective EffectsNegative Subjective Effects unalteredunaltered unalteredunalteredg jg j

Cognitive PerformanceCognitive Performance improvedimproved unalteredunaltered



Ongoing StudyOngoing StudyOngoing StudyOngoing Study

•• Repeated i.n. MA dosingRepeated i.n. MA dosing
3 d i (2 h i t3 d i (2 h i t d i i t l) f 3d i i t l) f 3–– 3 doses per sessions (2 hr inter3 doses per sessions (2 hr inter--dosing interval) for 3 dosing interval) for 3 
consecutive daysconsecutive days

Preliminary FindingsPreliminary Findings•• Preliminary FindingsPreliminary Findings
–– Sleep dramatically disruptedSleep dramatically disrupted

I tI t d i td i t i t l t bj ti di t l t bj ti d–– InterInter-- and intraand intra--session tolerance to subjective and session tolerance to subjective and 
physiological effectsphysiological effects



TakeTake--home Messagehome MessageTakeTake--home Messagehome Message

•• Drugs are not good or badDrugs are not good or bad
E d h lti l ff tE d h lti l ff t–– Every drug has multiple effectsEvery drug has multiple effects

•• Drug effects are doseDrug effects are dose--dependentdependent
–– Route of administration important Route of administration important 

•• Set and setting important considerations Set and setting important considerations g pg p
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