Antidotes:

They are classified into four main classes:

(A) Chemical antidote:

Interfere with the chemical properties of a toxic material converting it to less toxic or less absorbed than the parent compound.

♦ The high toxicity of some compounds is due to high solubility of these compounds.
E.g. Oxalic acid toxicity results in renal damage, but by the addition of calcium; oxalic acid will be converted into calcium-oxalate which has poor water solubility and it will pass through the intestine into feces.

♦ The use of chelating agents (E.g. Milk) will counteract the toxicity of heavy metals before absorption which results in water soluble compounds that are excreted readily by the kidney.

The common compounds that are known as chelating agents:

· Dimercaprol (for Arsenic compounds).
· Defroxamine (for Iron).
· Succimen (for Lead).
· EDTA.
_____________________________________

(B) Receptor antidote:

Antidote which compete with the poison on its receptor site.

E.g. Naloxone is an antidote used for morphine or atropine poisoning. Naloxone will reverse the respiratory depression induced by morphine and the blockage caused by atropine.

Enzyme inhibitors:
Physostigmine which is a reversible cholinesterase inhibitor is used for atropine and other anticholinergic agents poisoning.

_____________________________________

(C) Dispositional antidote (Metabolism):

The function of dispositional antidote is making alteration of absorption, distribution, metabolism and excretion of toxic material, therefore reducing the amount of toxic agent available for tissues.


E.g. Overdose of acetaminophen


       Metabolism

            "Toxic metabolite"


      Conjugation
           with
      glutathione


            "Non-toxic agent"

_____________________________________

(D) Functional antidote:

Acts on one biochemical system and produce effects that are opposite to those produced by another system.

E.g. If patient is sensitive to aspirin; this will lead to anaphylactic shock 
(broncho-constriction) which reversed by Epinephrine resulting in broncho-dilation

and return to normal breathing.

Case study:
A 24-months child given syrup of IPECAC up to 120 ml, he developed drowsiness, increased heart rate (HR) 120/min, constricted pupil, low blood pressure (B.P) 95/65 and respiration 20/min.Doctors later discovered that he has anti-emetic toxicity.

(?) What do you think the best method for the treatment?

► 120 ml is too much; 50 ml is enough. Gastric lavage must be done immediately followed by MgSO4.

(?) What is the role of MgSO4 in this case?

	Antidote
	Use
	Class

	N, acetyl cystein
	· Acetaminophen
	Dispositional (metabolism)

	Atropine
	· Cholinesterase inhibitor

· Β-adrenergic blocker
· Bradycardia digitalis

· Mushrooms
	Functional

	NaHCO3
	· Aspirin

· TCA
	Dispositional

	Calcium
	· Oxalic acid

· Ethylene glycol

· Ca-channel blockers toxicity
	Chemical

	Ethanol
	· Methanol

· Ethylene glycol
	Receptor

	Naloxone
	· Opiods
	Receptor


	Oxygen and methylene blue
	· Co

· Cyanide

· Methoglobulinemia
	Functional

	Snake venom
	· Snake bite
	Receptor

	Starch
	· Iodine
	Dispositional

	Vitamin K
	· Oral anti-coagulants
	Functional

	EDTA
	· Lead
	Chemical


Dilution:

· Recommended amounts: 

- Children: 1 to 2 capfuls.
- Adults:    2 to 3 capfuls.


· Fluids in dilution should never be forced; i.e. give the patient only the amount that he can comfortably swallow.


· Excessive fluids may distend the stomach wall causing premature evacuation of stomach contents into duodenum; making the removal of poison more difficult.


· If full stomach; gastric emptying will be increased; which will increase the absorption.


· Most chemicals and household products (e.g. cleaning agents) are best managed by dilution.



Gastric lavage:

· It's a process of washing out the stomach with a solution containing water, saline, NaHCo3, calcium salts, tannic acid and potassium permanganate.


► If this process has been stopped; it will lead to Hepatotoxicity.





► Acetaminophen toxicity can be treated by N, acetyl cystein antidote (resemble the function of glutathione) which is sulfahydryl group (SH-group) donor.





Apomorphine produces rapid emesis but no longer recommended for use.








