Antidepressants
(also Ch. 24 Smith)

I. Epidemiology and Diagnosis

A. 8% of US may have some mood disorder during their lives, 1 in 20 people may become develop major long-term depression.



1) 
Reactive (or secondary) depression: most common, normal, occurs in response to "real" stimuli

2) Endogenous (or major depression): has some genetic component, inability to cope w/ ordinary stres


(such as Med school?).


B.
Are you depressed? (See Newspaper advertisements).



DSM Dx:  Do YOU have 4 or more of these symptoms? (Do you eat breakfast?)


- lack of sleep or abnormally long sleep, 


- loss of energy, fatigue, 


- lack of interest in food, sex, “regular activities” ? 


- hopelessness, despair, sadness,( self esteem ?


- depressed mood, feeling worthless, apathy ?


- diminished ability to concentrate ?


- weight loss or gain ?


- thoughts of suicide ?


- too many midterms ?


“How weary, stale, flat, and unprofitable seem to me all the uses of this world.”  (Hamlet) Is this person 


depressed?




1.
When is it depression vs response to the environment?  According the texts:  if it lasts more than 2 weeks yet grieving can take years.




2.
Depression is a change in mood vs schizophrenia which is a change in thought pattern.  Occurs 2X as 





often in women.




3.
Heterogeneous “disease”, from mild to more severe.




4.
Elderly can have “resistant” depression, meaning not responsive to antidepressant drugs.

II. Mechanism of Depression

A. Simplistic model: ( in biogenic amines leads to depression (as seen with Reserpine) but usually more is going on:   MAO inhibitors/tricyclic antidepressants/ (Prozac- Serotonin reuptake inhibitor) act w/in minutes to ( biogenic amines, but the clinical response does not occur for 2-4 wks.  Why is this a problem for depressed individuals?  They take the drugs but do not feel that they are working.

1.
Cocaine and amphetamines can ( biogenic amines:  but are NOT effective for depression ( quick rebound 

effect. Do they preferentially affect Dopamine? 




Is blockade of Dopamine more important than ( Dopamine?

B. Theories on Mechanism of action:  Ex:  Reserpine which depletes biogenic amines (NE, Serotonin) can lead 


to depression.



1. 
Possible a down regulation of receptors so ( sensitivity to biogenic amines (NE, Serotonin, and Dopamine?)



2. 
( and ( of biogenic amines in specific pathways.



3. 
Brain needs to relearn pathways - Is this why it take 2 weeks?  Is Serotonin reuptake block the comon pathway?



Tricyclic antidepressants ( Serotonin, MAO inhibitors also ( available Serotonin, as do Serotonin reuptake 



inhibitors.



About 1/3 patients do not respond to antidepressants, also antidepressants work best if given early in 



depression (before depression is “learned” to well ?)

III.
ANTIDEPRESSANTS


Potentiate NE, dopamine, and serotonin in the brain (biogenic amines).


A.
5 Classes of drugs to treat Depression:



1.
Tricyclic Antidepressants:  Desipramine (Norpramine)



2.  
Monoamine Oxidase (MAO) Inhibitors: Phenylzine (Nardil)



3.  
2nd generation antidepressants:  Trazadone



4. 
Selective Serotonin Reuptake Inhibitors (SSRI):  Fluoxetine (Prozac)



5.  
Herbs:  Hypericum perforatum (St. Johns Wort)

B.
Probable Mech. of action:



1. 
Tricyclic antidepressants - block re-uptake of NE, 5-HT and DOP




a.
Prototype:  Desipramine (Less Sedative, anticholinergic side effects).  Takes 2-3 weeks to have 





antidepressant effects despite immediate pharm. actions.  No euphoria (due to long t 1/2?), elevation of 





mood, ( appetite, ( physical activity.  




b.
Metabolism:  Hydroxylation or D-methylation to active metabolites - then conjugation inactivates.





-  highly lipid soluble (need to get into CNS)





-  t 1/2 is over 20 hours for most




c.
Side effects:  





1.  Anticholinergic - includes dry mouth, constipation, blurred vision.





2.  Cardiac effects including arrhythmia’s, AV block.





3.  Sedation (also blocks Histamine receptors):  Can affect alertness, cognition. Priapism.




d.
Drug interactions:  Hypertensive crisis w/ MAO inhibitor:  additive ( block uptake and increase loading into vessicles; additive w/ CNS depressants (alcohol).



2.  
MAO Inhibitors: Irreversible inhibition of MAO-A + B




Inhibition of MAO-A gives antidepressant effects.  





MAO-A:  More selective for NE and Serotonin (gives antidepressant actions).





MAO-B:  More selective for Dopamine, gives more side effects. 




a.
Prototype:  Tranylcypromine (Parnate):  Irreversible inhibitors of MAO A and B. Takes 2 weeks to resynthesize new enzyme and return to normal MAO levels.  MAO is fully inhibited w/in 2 days, BUT antidepressant action take s 2-3 weeks.




b.
metabolism:  



c.
Side effects:  Excessive euphoria, orthostatic hypotension.

d. Drug interactions:  w/ ANY other sympathomimetic, potentially LETHAL:  do not use any other drug or amine like subsatnce for 2-3 weeks incl. Hypericum and 5HTP.

i. Tyramine:  Found in food (aged cheese, red wine, chocolate, yeast, and bananas).  Usually broken 




      down by MAO in GI tract.  MAO inhibitors block the breakdown - Tyramine acts similarly to NE, can 




      lead to hypertensive crisis.

ii. Interaction w/ OTC medications:  Albuterol (asthma), Phenylephrine (nose sprays, cold med’s) (





can lead to hypertensive crisis.




Considered alternative drugs due to side effects - Newer selective MAO A and reversible inhibitors 






may be available soon w/ less side effects.



3.  
2nd Generation Antidepressants



Trazodone (Desyrel), ( antimuscarinic effects (but NOT a reuptake blocker), mechanism of action not 




defined (may be Serotonin2 blocker), shorter onset of action (1 week).  Side effects:  Sedation, Priapism 




(limits use in males).




Bupropion (Wellbutrin): selective Dopamine blocker (like Cocaine - but NOT reinforcing).  (-block (causes 




orthostatic hypertension), ( seizures, agitation, ( antimuscarinic and sedative effects.  Drug interactions:  




NOT w/ MAO inhibitors, L-Dopa, drugs ( seizure threshold. 



4. 
Selective Serotonin Reuptake Inhibitors (SSRI)
a. Prototype:  Fluoxetine (Prozac), Paxil:  Efficacy is similar to Tricyclics but less side 


effects.  Became available in 1988 and is the most widely prescribed antidepressant.

b. Mechanism of Action:  Blocks Serotonin reuptake which may lead to a downregulation of Serotonin 


                    receptors.

c. 


c.
Metabolism:  Long t 1/2 (2-3 days), less side effects, ( muscarinic, sedative effects.

d. Side effects:  can cause headaches, restlessness, insomnia, diarrhea, dry mouth, sexual dysfunction.  Does NOT cause serious cardiac problems on overdose like Tricyclics, causes weight loss vs weight gain for Tricyclics. Rebound effect w/ withdrawal.    

e. Drug interactions: Should  be taken carefully(allow 4 weeks before introduction) w/ a MAO inhibitor, anything that also ( Serotonin (St. John’s Wort, 5HTP):  Can lead to "serotonin syndrome" (high levels of serotonin) ( hyperthermia, muscle rigidity, rapid changes in vital signs. Inhibits P450, can interact w/ many drugs.



***Long term use, side effects of Prozac have not been documented - studies were done on a 6 wk trial.



5.  
Hypericum perforatum (St. Johns Wort): St. John’s Wort (Hypericum perforatum):  St. John’s Wort 



extracts (from the leaves and flowers) are standardized to Hypericin content (usually 0.2 or 0.3 %) since 

Hypericin was originally thought to be the component that was responsible for the antidepressant activity.  




Pharmacology:  Muller et al. (Pharmacopsychiatry 30, 1997): 




What was the Take-Home message from this article?




a.
what is the mechanism?

1. St. John’s wort inhibits the reuptake of NE, Dopamine, and 5-HT (Serotonin).  It is the only 


                          antidepressant to affect all 3 neurotransmitters systems at low IC50’s.

2. Hypericin is NOT the active ingredient and the effects are NOT due to the weak MAO inhibition.(but 


almost all the preparations are standardized to % hypericin).

3. St. John’s wort induces long-term alterations in receptor #:  Downregulation of NE receptors and 


upregulation (vs downreg. by Imipramine) of Serotonin receptors with chronic high level (10X) 


dosage.

4. MAO inhibition will ( the breakdown of Norepinephrine, Dopamine and Serotonin and allow for increased release of these neurotransmitters from the presynaptic nerve terminal.  It was originally thought that this was the mechanism of action for St. John’s Wort.  

5. No data has yet indicated that St. John’s Wort has a component that can compete with Fluoxetine for the same binding site to blocking Reuptake of Serotonin.

Serotonin (or 5-Hydroxytryptamine(5-HT)):  ( levels of Serotonin have been correlated with ( in depression.  Brain Serotonergic neurons are involved in mood, sleep, appetite, and perception of pain. Serotonin is synthesized from Tryptophan by the enzyme Tryptophan hydroxylase.

Clinical trials and effectiveness of St. John’s Wort:  More than 26 double-blind placebo controlled studies indicate that St. John’s Wort is effective in relieving the symptoms of  mild-moderate depression.  

Problem:  Some of the recent studies comparing St. John’s wort to Imiprimine for mild-moderate depression used low doses of Imiprimine.

Vorbach et al., Pharmacopsychiatry 30, 1997:

What were the main points/conclusions from this article?

1.  Over 60% of patients with severe depression improved (verygood/good) with both treatments (Imiprimine and St. John’s wort).  The rest were refractory to both treatments. St. John’s wort may be slightly faster acting (see 14 day therapeutic effects).

2.  Adverse events were reported by 41% with Imipramine and 23% with St. John’s wort.   Dry mouth, gastric distress, and fatigue are some of the major reasons for patient non-compliance with TCA’s (Tricyclic antidepressants).  Would like to see a direct comparison with Prozac - these are similar to results with Prozac vs TCA’s.

Drug interactions and adverse effects: St. John’s Wort should be taken with a Specific Serotonin Reuptake Inhibitor (SSRI) as toxicity may result (Serotonin Syndrome).  

Symptoms of Serotonin Syndrome (excess Serotonin) include:

Hyperthermia, muscle rigidity, myoclonus, and rapid changes in mental status and vital signs. Usually the SSRI should be tapered and a baseline established before starting St. John’s wort.  If the 2 are taken together:  Both should be at lower doses because the effect may be synergistic.  Lower doses of St. John’s wort should also be taken with 5-HTP.

Since Fluoxetine metabolites have a half-life of almost one week, about 5 weeks of washout need to occur before replacement of Prozac with St. John’s Wort.  Also, a photosensitivity reaction is possible with very high doses of St. John’s Wort.

Other treatments, Supplements used for depression:  5-HTP, L-Tryptophan and Vitamin B6.

What is the scientific rational for the use of 5-HTP, L-Tryptophan and Vitamin B6?

1.  Serotonin has been implicated as an important neurotranmitter in Depression (SSRI’s are Selective Serotonin Reuptake Inhibitors such as Prozac (Fluoxetine) and Paxil (Paroxetine)).  Clearly, these drugs have demonstrated that ( Serotonin levels is useful for the treatment of depression.

2.  L-Tryptophan:  This amino acid is a precursor for the synthesis of Serotonin:

Pharm 

Other Herbs:  

Ginko biloba - recently shown to ( memory in a double-blind study. Proposed action is vasodilation of blood vessels via release of Nitric Oxide.  

Siberian ginseng  (Eleutherococcus senticosus):  Shown to ( Monoamine levels in the brains of rats.

Also:  GI upset - take w/ food, and NO L-Dopa or 5-HTP.  Careful w/ use with other antidepressants - Prozac or MAO inhibitors, could lead to cardiac problems. 

Warn patients of symptoms of excessive Serotonin.  Not to be used in by  pregnant lactating women, children under 5. Possible MAO inhibition should exclude foods high in Tyramine, OTC cold medications that are sympathomimetic (probably not necessary - but a precaution).

Exercise and depression, SAD, other “root” causes.

What is the link between sleep and depression?

