Soaps, detergents and shampoos:
Soaps:
Most of soaps are non-toxic and produce emesis, such as IPECAC solution (cause direct irritation of G.I.).


Detergents:
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Builders:
· They are used to improve the cleaning action. E.g. activated calcium, carbonate, silicate and sulfate.

· High toxicological concern because of their alkaline properties.

· In case of eye contact; they cause severe ocular irritation. Oral and G.I. tract burning may result if swallowed.

· They usually contain whitening agents, softening agents and enzymes in which all of non-toxicological concern, why?


Granulated soaps:

· Not of toxicological concern except for Dish washing machine detergents; because they are highly alkaline and lead to high corrosive effect. It's advisable not to drink water with them, why?


Shampoos:

· They are non-toxic except for those containing anti-dandruff (because they contain an anti-fungal agent e.g. Ketoconazole).


Management:

· Soap detergents and shampoos ingestion must involve water (exothermic reaction) or milk (more preferable) dilution immediately.




Metals:

Lead:
Sources:

1. Environment: water, soil and plants.

2. Pigments, dyes, ink and colors.

3. Benzene, plastic, paints, wallpapers and certain factories.


Intoxication:


· Ingestion (rare).

· Inhalation (common).

Inhalation:


· Acute (very rare).

· Chronic (common).

Pharmacokinetics of lead:

1. Adults absorb 10 % of ingested lead daily (children absorb more).

2. Alkalinated agents are more dangerous and can penetrate the skin.

3. In case of inhalation of lead; absorption is via the Alveoli (bronchioles).

4. Inorganic lead is absorbed into the blood. Then, to soft tissues (liver, kidney and spleen). 75 % of lead is excreted by the kidney and the rest of lead is redistributed into the following sites:

· Bone: 90 % of the rest (major storage depot and stored as Insoluble lead Triphosphate).


· Hair and teeth: 10 % of the rest.


Mechanism of toxicity:


A. Protein ── sulfahydryl group (SH-group) ── lead






B. Make structural and functional changes within the mitochondria of the cells, which result in decreased cellular respiration (mainly affect G.I., hemopoietic system and CNS).







C. Inhibition of heme formation by:


· Interfering with GA Levulonic acid dehydretase.

· Interfering with ALA synthetase.

· Increasing primary excretion of pre-HB.


► All of the mentioned above result in:

· Increased urinary excretion of pre-HB.

· Increased GALA excretion.

· Inhibition of heme synthesis.

· A pregnant woman with lead toxicity
will experience lead encephalopathy 
due to accumulation of ALA and protofirants (occur in children less than 5 years).

· Any factor affect calcium absorption or desorption can modulate the stability of lead poisoning:

i. Decreased phosphate diet favors the release of lead from bones to blood.

ii. Increased phosphate diet promote the deposition of lead in bones (promote storage).

iii. Vitamin D promotes lead deposition of phosphate if phosphate is sufficient.

iv. Parathyroid hormones causes lead removal.

	blood lead concentraion
	level

	< 10 μg/dl
	Not indicative of poisoning

	20-69 μg/dl
	Complete medical evaluation


Characteristics of lead poisoning:
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Management of lead poisoning:

According to the class (blood concentration):

Class 1: (not indicative of poisoning).

· < 9 μg/dl.

Class 2: (education of community).

· Class 2 A: 10-14 μg/dl (in children community).

· Class 2 B: 15-19 μg/dl (assessment of high dose toxicity, usually environmental. To avoid it; education of community must be done).

Class 3:

· 20-44 μg/dl: conduct medical care immediately (identify and eliminate the toxic agent considering pharmacological treatment).

Class 4:

· 45-69 μg/dl: begin pharmacological treatment using Ca-Na2-EDTA (as chelating agent), increase urine lead excretion to 20-50 folds; it removes lead from extra cellular environment of soft tissues.


Class 5:

· > 70 μg/dl: use of Ca-Na2-EDTA in combination with Dimercaprol (BAL); since the use of Ca-Na2-EDTA alone in patients with high blood lead concentration may aggravate the symptoms.


· Dimercaprol chelate lead in intra and extra cellular environments.


· 2 molecules of Dimercaprol chelate 1 molecule of lead.


Chelation therapy in lead poisoning:

Asymptomatic:

	Blood lead concentration
	Treatment

	70 μg/dl
	BAL+Ca-Na2-EDTA.

	45-69 μg/dl
	Ca-Na2-EDTA for 3-5 days only.

	25-44 μg/dl
	Ca-Na2-EDTA, mobilization test.

	20-24 μg/dl
	Non-pharmacological (no chelation).


Symptomatic:

	Blood lead
concentration
	Treatment

	70 μg/dl
	BAL+Ca-Na2-EDTA.

	45-69 μg/dl
	Ca-Na2-EDTA, depenicillamine succinate.
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Signs and symptoms:


Nausea, vomiting and diarrhea.





�Surfactants:�





Cationic: most of them are toxic, bind proteins and give systemic effect which convert to local effect later (e.g. Quats).





Anionic: local effect (household).





Non-ionic: local effect (household).





Because all these agents present in small amounts.





Because they are not diluted by water which produces an exothermic reaction.





                                  Summary:


�


Emesis may occur after dilution.�


Highly alkaline corrosive agents need�medical resection (E.g. Dish washing�machine detergents in granulated soaps).�


Symptomatic treatment and fluid�replacement are indicated for diarrhea.�


In case of Pine oil ingestion; emesis may result in aspiration.











Paints are highly toxic, so they indicated a certain percentage of metal; if exceeded → rejected.





This complex lead to inactivation of vital enzymes.








► Decreased heme synthesis is done by compensation mechanisms of bone marrow which involve:





High erythrocytes production, but these erythrocytes are called "premature reticulocytes and stippled cells".�


High basophiles leading to microcytic hypo chromic anemia (not severe even in children).





Acute (very rare):





Characteristics directly on G.I. (salivation and vomiting).





Chronic (common):





Hematological: 1) Basophilic stippling.


                       2) Microcytic hypo chromic anemia.





CNS: ataxia, CNS-related vomiting, irritability, restlessness, convulsions and coma.





G.I. tract: anorexia, metallic taste and constipation.





Neuro-muscular: fatigue and muscle weakness (wrist drop and foot drop).





Renal: irreversible chronic nephritis and reversible Fanconi-like syndrome.





The use of Ca-Na2-EDTA must not exceed 5 days; because it will make chelation of Zink and calcium in the body. Given for 5 days and rest for 5 days to allow recovery of Zink depletion.








