β-adrenergic blockers or antagonists:

· Available drugs: 
oral Propranolol (Inderal ®), Metoprolol (Lopresor ®) and Atenolol     (tenormin ®).


· Lipid solubility: 
- High lipid solubility (more toxic to CNS): Propranolol and Penbutolol.
- Moderate lipid solubility: Metoprolol, Pindolol, Timolol and Labetalol.
- Low lipid solubility: the rest of agents have low lipid solubility.


· Metabolism and excretion: 
- Hepatic elimination.
- Renal excretion.


(?) Why these agents are toxic?




Mechanism of toxicity:
· Drugs inhibit the β-adrenergic receptors.
Main toxicity: depressive effect on the Myocardium (Bradycardia and Hypotension).


· Over dose: membrane stabilizing or Quinidine like action of β-blockers will predominate.


· Severe myocardial effects: 
Severe M.I., heart block, sedation, 
seizures, bronchospasm and hypoglycemia, Why?

· These drugs are rapidly absorbed and rapidly undergo the first pass effect which depends on the solubility.
E.g. Propranolol → high lipid solubility → CNS depression.


· Low cardiac output causes low renal and hepatic blood flow, so with time; if this condition is not treated; we will observe an extended t½ and  high toxicity.


Characteristics and signs of toxicity:
· Hypotension.

· Bradycardia.

· Arterio ventricular blockage.

· Bronchospasm (especially by non-selective β-blockers).

Laboratory Data:
· Serum electrolytes.

· Blood glucose.

Treatment:

1. G.I. decontamination using gastric lavage or activated charcoal.

2. Glucagon 50-150 mg/kg as loading dose for 1 minute, 
followed by continuous infusion of 1-5 mg/hour.

3. Epinephrine should be used continuously with β-blockers
toxicity, over dose should not oppose the α-receptor stimulation.

4. We can use Atropine, Dobutamine and Dopamine.

Calcium channel blockers:

Available dosage forms:

· Sustained release dosage form.

· Tablets: Verapamil, Nefidipine and Diltiazem (all are from Dihydropyridine class).


Toxicity kinetics:
· Onset of action= 30 minutes.

· Duration of action= 6 hours.

· Sustained release dosage forms have a prolonged toxicity.

· Hemodialysis is used in case of over dose of Calcium channel blocker, why?


Signs and characteristics of poisoning:
· Hypotension is common to all classes.


· Bradycardia.                                    Those are more commonly seen

· Arterioventricular (A.V.) block.     With ingestion of Verapamil or Diltiazem.




Laboratory tests:
· Serum electrolytes.

· ECG.

Management and treatment of over dose:
· Whole bowel irrigation for SR.


· Activated charcoal or gastric lavage (decontamination). 
Emesis is not recommended due to aspiration.


· Give Calcium as calcium chloride 10% (10-25 ml) I.V. bolus for management of hypotension, Bradycardia and heart block.


Glucagon is given to activate the Adenylate cyclase enzyme which is responsible for conversion of AMP to cAMP 
(cyclic AMP) → second messenger which
allow the calcium to enter the
cells → cardiac contractility.


· Glucagon improves cardiac contractility by stimulation of Adenylate cyclase enzyme.


· We also can use Phosphodiesterase inhibitor (E.g. Amprinol).


· We can use a combination of Insulin and Dextrose in selected cases.


· Atropine is used for the treatment of symptomatic action (in severe cases).


· Catecholamine, nor Epinephrine, Epinephrine and Atropine; may all give sympathomimetic effect.
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► Because these agents cause changes in organs function.





► Due to the inhibition of β-receptors in lungs and pancreas.





Adrenalin only is given to treat severe hypotension.





Because calcium channel blockers have high protein binding.





Pulmonary edema and seizures are more common with Verapamil. 





Hydrolysis of cAMP is done by:


Phosphodiesterases.








