CNS Stimulants

Objectives:  After this lecture has been presented, the student should be able to:

1. Describe the mechanism of action for the CNS stimulants.

2. Describe any differences in the mechanism of action among the CNS stimulants. 

3. Describe several of the indications for CNS stimulants.

4. Describe any contraindications for prescribing CNS stimulants.

5. Describe the development of tolerance to the effects of the CNS stimulants.

6. Describe any adverse effects that could result from taking high doses of CNS stimulants.

I. All “psychomotor” stimulants are indirect-acting sympathomimetics that can differ in their pharmacological mechanism of action. 
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A. Many CNS stimulants release catecholamines, and therefore, their effects are abolished by prior treatment with reserpine or guanethidine: 
1. amphetamine (Adderal)
2. dextro-amphetamine (Dexedrine)

3. ephedrine (Ephedra and others) – ephedrine is also an alpha and beta agonist

4. methamphetamine (Desoxyn)

5. methylphenidate (Ritalin SR, Concerta, Metadate)

6. pemoline (Cylert) – long acting - caution due to hepatic complications/failure

7. pseudoephedrine – a stereoisomer of ephedrine

8. tyramine – found in many foods and fermented beverages

B.  Other CNS stimulants block the reuptake of catecholamines (NE and DA) and serotonin

1.  cocaine

2.  mazindol (Sanorex – no longer marketed in the U.S.)

3.  sibutramine (Meridia) – has two active metabolites with relatively long half lives
4.  modafinil (Provigil - although there is a strong disclaimer about its CNS stimulant properties, it should be considered a stimulant)
C. Drugs with stimulant effects; however, they are marketed as antidepressants include:

1. atomoxetine (Strattera) – a relatively selective NE reuptake inhibitor, which is marketed as the first non-stimulant for ADHD.
2. bupropion (Zyban, Welbutrin) – blocks the reuptake of both NE and DA

D. The methylxanthines are adenosine receptor antagonists.  Drugs within this class are not generally considered “psychomotor” stimulants, but they have distinct stimulant effects.

1.
caffeine – short-acting methylxanthine found in coffee (200 mg/cup), carbonated soft drinks (60 mg/can), cocoa and chocolate.
2. theophylline – long-acting methylxanthine found in tea and prescribed for nighttime asthma
E. Miscellaneous – drugs that block the degradation of catecholamine such as MAO and COMT inhibitors could also be considered indirect-acting adrenergic agonists, but they are not traditionally considered to be stimulants. Examples are pargyline (MAO inhibitor) and entacapone (COMT inhibitor).  A complication associated with entacapone administration, in particular, is hepatotoxicity.
II. Effects - along with “anti-SLUDE” effects, there are some other relatively specific  effects: 
A. cardiovascular responses – amphetamine, for example, given orally raises both systolic and diastolic pressure.  Heart rate can also be reflexively slowed; with large doses, cardiac arrythmias may occur. 
B. CNS – main effects include wakefulness, alertness, decreased sense of fatigue, elevation of mood, increased capacity to concentrate, elation, euphoria and increased motor and speech activities.  Many individuals though experience headache, palpitation, dizziness, agitation, confusion and delirium – with high doses producing psychotic symptoms.

C. respiratory – stimulants have a direct effect on the medullary respiratory center and increase both the depth and rate of respiration.  In normal individuals, however, therapeutic doses do not increase respiratory rate or minute volume.
D. tolerance and dependence – tolerance almost invariably develops to the anorexigenic effect of stimulants, and to the mood enhancing effects in psychiatric patients; however, differential tolerance is evident with the stimulants.  Extensive psychological dependence, but not physical tolerance, develops with chronic administration.  Physical withdrawal is generally mild and treatment of withdrawal symptoms usually is not required.  Withdrawal symptoms include: dysphoria, depression, sleepiness, fatigue, bradycardia and craving.  The major problem in treatment is not detoxification, but helping the patient resist the urge to restart compulsive cocaine use.     
III. Therapeutic Indications for CNS Stimulants

A. Obesity (anorectic agents) – must consider issue of differential tolerance and weigh positive and negative aspects of chronic administration. For example, in short-term, double-blind controlled studies, amphetamine-like drugs have been shown to be more effective than placebo in promoting weight loss (big deal!) and the rate of weight loss was only increased by about 0.5 lbs per week.
B. Attention Deficit Disorder (ADD) and Attention Deficit and Hyperactivity Disorder (ADHD) – now estimated to occur in 12% of school-aged children (Brown et al., Consultant for Pediatricians, 2003).  Effects should not be considered paradoxical as all CNS stimulants produce a rate-dependent effect.

C.
Narcolepsy – probably a specific effect on the reticular activating system in the brain.

** contraindications include patients with anorexia, insomnia, asthenia, psychopathic personality, or a history of homicidal or suicidal tendencies.

Summary from Goodman and Gilman, Table 10-6
	CLASS
	DRUGS
	PROMINENT

PHARM. ACTIONS
	THERAPEUTIC

APPLICATIONS
	UNTOWARD EFFECTS
	COMMENTS

	Indirect-acting
	Amphetamine

Methamphetamine

Methylphenidate
	CNS stimulants

Increase BP

Myocardial stim.
	ADD and ADHD

Narcolepsy

Obesity (rarely)
	Restlessness

Tremor

Insomnia

Anxiety

Tachycardia

Hypertension

Cardiac arryth.
	Schedule II drugs

Tolerance

Dependence w/ chronic use

Potential for hemorrhagic stroke

Paranoid schizo can result after long-term use
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