Classification of toxic agents:
1. Target organ or system (e.g. neurotoxic, liver).

2. Source (e.g. animal or plant).

3. Physical state (e.g. gas, liquid).

4. Use (e.g. drug or pesticide).

5. Effect (e.g. cancerous, mutation, liver injury …).

6. Labeling requirement (e.g. flammable, oxidative …).

7. Chemistry (e.g. aromatic amines, halogenated hydrocarbons).

8. Poisoning potential (e.g. slightly toxic, toxic or very toxic).

9. Mechanism of action (biochemical mechanism e.g. salfahydride inhibitor).

10. General (e.g. air pollutant, chronic or acute poisoning).

Target organ or system:
a. Systemic toxin (e.g. cyanide).

b. Organ toxin (e.g. benzene).


· Systemic toxin: it affects the entire body or many organs.


· Organ toxin: it affects only specific tissue or organ.


Target tissue: toxicant affects a specific type of tissue that’s present in several organs (e.g. connective tissue).

· Benzene is a specific organ toxin in that it is primarily toxic to the blood forming tissues.


· Benzene on short exposure: CNS depression.
Benzene on long exposure: leukemia.


Characteristics of exposure:

· To determine when the toxic dose will start.


· To determine which organ will be affected.


· Toxicity depends on the chemical and
physical properties of the toxicant.

Factors that affect the toxicity as it related to the exposure:
1. Route of administration.

2. Length of time of exposure.

3. Frequency of exposure.

Routes and sites of administration (exposure):
i. Inhalation.

ii. Ingestion.

iii. Parenteral.

iv. Topical and dermal.

v. Intravenous (I.V.).

Descending order (according to the effectiveness):

· Inhalation.                            Highest
· Intraperitonial.

· Subcutaneous.

· Intramuscular.

· Intradermal.

· Oral.

· Dermal (topical).                    Lowest
Factors that affect the toxicity of toxic agent:
a. The material in which the chemical is dissolved in.

b. Detoxification by the liver.

c. Route of administration.

Duration and frequency of exposure:
The toxic material is classified into (according to the severity of toxicity):


1) Acute: exceeding the normal dose in less then 24 hours. Regardless to the route of administration; the important thing is the dose taken once or repeated.


2) Sub acute: in around or less than one month.


3) Sub chronic: 1-3 months.


4) Chronic: more than three months.


Immediate and delayed toxicity:
Immediate: occur or develop rapidly after single administration of substance.

Delayed    : occur after lapse of time (e.g. carcinogenic, teratogenic agents).

Carcinogenic agents have long lapse of time "latency", the period is between 

20-30 years after first exposure.

Reversible and Irreversible toxicity damage:
· It is determined by the "affected tissue", the ability of affected tissue by chemical injury to regenerate is largely decisive whether the effect is reversible or irreversible.

· The tissue also determines the rate of regeneration.

Examples:   liver → reversible.

                CNS → irreversible.

                Carcinogenicity and teratogenicity → irreversible.

Local and systemic effect:
Local effect: the effect that occur at the site of first contact between the biological system and toxicant, usually produced by ingestion of causative substance or inhalation of irritant material.


Systemic effect: require absorption and distribution of toxicant from entry point to distant site at which delirious effects are produced.


E.g. Potassium cyanide is a systemic toxicant; it affects every cell and organ in the body by interfering with the cells ability to utilize oxygen.





E.g. Lead is a specific organ toxin, but it has three target organs; CNS, kidney and the hematopietic system (RBC's production source).





Occur due to the damage of specialized tissue, which is responsible for the synthesis of blood cells





The adverse effects of chemicals or toxicants are not produced directly unless the agent Orit's metabolite (biotransformed) product reach the appropriate site in the body at specific concentration and for a sufficient length of time  to produce toxicity.





E.g. Choline gas has a local effect on lungs which cause swelling and damage, but in very high doses it may be fatal.





E.g. Tetraethyl lead has a direct effect on skin and a systemic effect on CNS and other organs after being absorbed and distributed.








