Carbon monoxide:
· It's a product of combustion of organic matter under conductions of restricted oxygen supply.


· It's called the silent killer (inhalation of 0.1 % above the present in the body will be lethal).


· It's colorless, tasteless, odorless and non-irritant.

Toxicity kinetics (mechanism of toxicity):
· Carbon monoxide (CO) + hemoglobin (HB) → CoHb (carboxy-hemoglobinemia) which will decrease oxygen transport.


· Carbon monoxide (CO) + Myoglobin (heme containing proteins present in skeletal and cardiac muscles, both of these sites are considered the O2 storing capacity) → CoHb.


· Carbon monoxide (CO) + cytochrome oxidase enzyme → decreased cellular respiration → decreased oxygen available for tissues → tissue hypoxia (↓PO2).


· t½= 20 minutes.



Signs and symptoms of toxicity:


Acute:
	Blood level
	Symptom

	10-20
	Headache

	50-60
	Coma

	60-70
	Heart depression, respiratory depression

	80-90
	Death


Management of poisoning:
1. Relieve cerebral and cardiac ischemia.

2. Enhance dissociation of carboxy-HB complex and increase carbon monoxide elimination rate.

3. Those above are managed by oxygen supply (not 100 %) and getting the patient away from carbon monoxide source.

(?) Why the patient should be kept quiet and resting?

► Because the increase in muscles movement will result in increased oxygen demand. However, in this case we need every available oxygen atom to support CNS functions.

Treatment:
A. CoHb < 15 %: fresh air and rest.


B. CoHb > 15 %: pure oxygen (dissociation of 50 % of CoHb will be achieved in 40 minutes).


C. CoHb > 40 %: hyperbaric oxygen (must be
administered carefully and need monitoring; 
because it may result in irritation of cells).


D. The t½ of carbon monoxide is 20 minutes which may help in decreasing cerebral ischemia and cytochrome oxidase enzyme inhibition.


Corrosives:
Acid and Alkali:
· The PH of corrosive acids is less than 2.

· They are corrosive to skin (local irritation) and G.I tract.

· Corrosive acids include HCL, H2So4, phenol and sulfuric acid. 

· Alkali is more dangerous than acids.

· Lemon acid is non-corrosive and non-irritant.

Mechanism of toxicity: (general)

· Denaturation of proteins which will lead to cell lesions and then; cell death.


· The corrosive damage is caused by direct chemical action on the involved tissue (denaturation of proteins).


· Coagulative necrosis will be noticed on the skin more than G.I and it has a local effect (limited to the site of contact) which prevent both the absorption and systemic effect.


· It will decrease the absorption due to the formation of lethargy scap (scarring).

Characteristics of poisoning: (general)

· In general: nausea, vomiting, diarrhea and hypotension.

· Ingestion: burning, irritation and bleeding.

· Inhalation: pulmonary edema and irritation.

· Ocular: conjunctivitis.

· Skin: staining.

Management: (general)

1) Eye or skin: wash with water for 15-20 minutes.


2) Ingestion: dilution immediately usually with milk or water except in case of mineral acids or concentrated acids, why?


3) We can use antacids, but must not
contain sodium carbonate or
carbonated compounds, why?






4) Emesis is not used except in case of large quantities ingested considering gastric lavage; apply washing followed by cold water and milk.


5) In case of perforation: surgical resection of damaged tissue must be done (the patients here should take antibiotics).


Acid corrosive effects: (PH is less than 2)

Phenol (as example):

· It's also called Carbolic acid.
· Toxicity of phenol occurs by ingestion or locally on the skin.

· Used as disinfectant.

· Lethal dose of phenol= 10-30 gm.

Mechanism of toxicity:
· Phenol precipitates proteins causing corrosive effect which lead to cellular depression then complicates to non-functional cells.


· Death develops when respiratory depression occurs.


Characteristics of poisoning:
· Hypotension.

· Jaundice.

· Nausea.

· Renal failure.

· If the patient survived after the toxicity of phenol; he will experience renal damage and death at the last.

Management of acid toxicity (phenol):
i. No emesis (except in case of large quantities ingested).


ii. Dilution with water or milk.


iii. Administration of egg white, milk or gelatin solution (all contain proteins). They work as proteins to interact with phenol instead of proteins in the stomach.


iv. Activated charcoal followed by cathartic instead of IPECAC induced emesis or gastric lavage to prevent the absorption.


Alkali corrosive effects: (PH is more than or equal to 11.5)

Sodium hydroxide "NaoH" (as example):

· "1 % of NaoH can induce cell damage". The previous phrase must be applied as a warning.

Degree of toxicity of alkali depends on:
a. Concentration.

b. Length of exposure.

c. Quantity.

d. Type of alkali.

· We don't use phosphated detergents; instead of them we use Dish washing detergents or non-phosphated detergents, why?



· The most affected tissues after the
ingestion of strong alkali are the
esophagus and the G.I tract.

Mechanism of toxicity:
1. Strong alkali cause surface activation which will cause saponification effect after contact with the tissue.


2. Where the tissue becomes liquefied; we call it liquifactive necrosis, this necrosis results in cell death.


3. The epithelium is much more affected than the mucosa, and both are followed by perforation. At this point; the detergent will spread throughout the body to produce a systemic effect.


Characteristics of poisoning:
· Nausea and vomiting.

· Esophageal damage.

Stage1: (3-5 days)

· No effect on the mouth.

· Esophageal and intra mucosal damage involving the Periesophageal tissue, the patient should seek medical attention.

· Edema and inflammation.

· Congestion of esophageal wall result in perforation.

Stage2: (5-10 days)

· Liquifactive necrosis.

· Involve ulceration, bleeding and perforation.

· Esophageal stricture (scarring of esophagus) occurs within 3-4 weeks.

Management of alkali toxicity:
1- Eye and skin: wash with water for 15-20 minutes (no soap).


2- Ingestion: 

- No emesis.
- No gastric lavage.
- No dilution with lemon juice → exothermic reaction.
- No dilution with water → exothermic reaction.
- The best diluent for alkali ingestion is milk least heat productive agent.


3- Surgical resection: steroids (if used alone; it inhibit the immunity) and antibiotics are used to reduce scarring and infections. Both of the previous agents must be taken concomitantly.


	Type of substance
	site of injury
	type of injury

	Acid
	Stomach
	Coagulative necrosis

	Alkali
	Esophagus
	Liquifactive necrosis
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CO >>> Hb-O (240 times); so the affinity of binding is to carbon monoxide.





  Chronic:





Tiredness.


Shortness of breath, irritability and visual impairment.


Cardiovascular diseases and atherosclerosis.


Loss of appetite.








Only the ambient fresh air needs 4 hours for 50 % dissociation.





Because these acids will cause exothermic reactions.





Because Co2 distends the stomach wall and increase perforation effect.





Because the phosphated detergents pollutes the environment.








