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Benzodiazepenes and Anxiolytics
· Sedative: reduces anxiety, exerts a calming effect with little motor/mental effect (alcohol, benzodiazepines?)

· Hypnotic: should encourage drowsiness and sleep onset ("natural" sleep)

· Continuum effects: sedation (  hypnosis ( anesthesia ( coma

General Principles of CNS Depressants:

1. Effects of CNS depressants are additive:  Heaven’s Gate cocktail:  Add Phenobarbital and Ethanol. Deaths due to Benz./alcohol mix exceed 2500/yr and over 50,000 Emergency room trips.CNS depressants cause respiratory depression in large amounts. 

2. Adding a stimulant will NOT necessarily counteract the effect of the depressant.  FLUMAZENIL (Benzodiazepene 


antagonist) blocks receptor - used for emergency treatment of overdose.

3. Use of any CNS depressant (Ethanol, Benz. or Barbiturates) carries the risk of physical and psychological 


depenedence and tolerance.



4. 
Use of any CNS depressant may cause a rebound anxiety, sleeplessness, hyperactivity.

Indications for Sedative/Hypnotics (mild Tranquilizers): 

Panic attacks, Post-traumatic stress disorder, getting through a tough day, getting through a tough night, getting through a tough life...blunting the symptoms instead of actually dealing with the inherent problems  (self prescription of alcohol and barbiturates).

Benzodiazepines:  

· Most widely used anxiolytic drugs:  down from over 100 million prescriptions in 1975 to ~ 60 million/yr. Valium was the most widely prescribed drug in the 70’s, Xanax is currently the top prescribed drug.

· Replaced barbiturates due to better safety, more needed to overdose (need another additive substance) and supposed less addiction potential.  However, physical dependence and “addiction” occur with long term use ( see below).
· 3 Prototypes:  

· Diazepam (Valium), long t 1/2 (50-150 hrs) sedative

· Alprazolam (Xanax) moderate t1/2 (12-15 hrs) sedative

· Triazolam (Halcion), short t1/2 (3-5 hrs) used as hypnotic (causes rebound insomnia/hyperactivity). 

· Structure:  all Benzodiazepines have a 7 member ring w/ nitrogens at the 1,4 positions linked to 2 aromatic rings.
· Mech. of action:  both Barbiturates and Benzodiazapines bind to portions of chloride channel (but at diff. protein subunits).  Chloride channels have at least 3 subunits - (, (, ( - in diff 
combinations.  GABA binds to the 2 (1 subunits, Benz. to (2,  and Barb. to (1. GABA is the major inhibitory NT in the CNS and ( flux of chloride ions into the cell causes hyperpolarization ( ( neural excitability.

· 2 types of GABA receptors:  GABAa - Chloride channel, GABAb - Also inhibitory (( Calcium or K), bound less strongly by Benzodiazepines 
· Benzodiazepines enhance the binding and actions of GABA ( more FREQUENT chloride channel opening ( further ( neuronal excitability ( CNS depression (inhibitory)
· Effects/Comparison to Barbiturates

· Barbiturates cause ( duration of opening vs frequency of  opening (BZD)( differing effects of these drugs

· Barbiturates also ( excitatory neurons directly and inhibit the Reticular Activating System (RAS) which Benzodiazepines do NOT.

· Barbiturates generate tolerance by inducing cytochrome P-450, and by cellular effects (  severe withdrawal effects

· Advantages of Benzodiazepines vs Barbiturates:

· ( therapeutic index (takes more to cause resp. depression)

· ( interaction with other drugs due to delalkylation vs P450 liver metabolism.

· ( risk of dependence (but still a risk).

· Therapeutic uses of Benzodiazepines: 


· Anxiety (can be due to some forms of depression and schizophrenia)

· Diazepam (Valium) used for grand mal seizures (epilepsy) - is longer acting.

· Alprazolam (Xanax) : used for panic disorder shorting acting and more w/drawal effects (rebound effect = increased anxiety)
· Buspirone (Buspar): Partial 5-HT 1a receptor agonist (Serotonin) used for anxiety disorders.  NOT a benzodiazepine - not reported YET to cause withdrawal or dependence.  No potentiation with alcohol, not useful for alcohol withdrawal. 

· Triazolam (Halcion) is the most commonly prescribed hypnotic. Problem: short acting and can CAUSE rebound insomnia and early waking (actual withdrawal effects).


· Adverse effects and interactions of Benzodiazepines:   only for short-term use! (contrary to Brody).

· Psychological dependence, withdrawal effects:  induce panic upon w/d and cause dependency.  2 yrs. after use people are more anxious

· Additive effects w/ alcohol (and other CNS depressants)

· Not used in people with liver disease (due to liver metabolism by dealkylation or hydroxylation).

· overdose can lead to drowsiness, confusion
· DRUG interactions with other drugs that affect liver metabolism. 
· NOT in pregnancy! 

· Causes Sleep disorders!  

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Diazepam (Valium)
	2-10 mg PO tid/qid
	Benzodiazepines enhance the binding and actions of GABA ( more FREQUENT chloride channel opening ( further ( neuronal excitability ( CNS depression (inhibitory)


	long acting:  grand mal seizures (epilepsy)
	
	
	

	Alprazolam (Xanax)
	.25-.5 mg PO tid
	
	short acting: panic disorder
	
	more w/drawal effects (rebound effect = increased anxiety)
	

	Triazolam (Halcion)
	.25 mg q hs
	
	insomnia (short acting)
	
	withdrawal effects:  rebound insomnia and early waking 
	

	Lorazepam
	.5-2 mg PO tid
	
	mid acitng
	
	
	

	Buspirone (Buspar)
	
	Partial 5-HT 1a receptor agonist (Serotonin) used for anxiety disorders.

NOT a benzodiazepine
	
	
	
	


