Toxicology
Definitions
· Toxicology: Is that branch of pharmacology which deals with the undesirable effects of chemicals (poisons) or toxins on living systems. Or the studying of the nature, effects and detection of poisons and the treatment of poison.
· Veterinary Toxicology: Is the diagnosis and treatment of poisoning in animals other than humans, particularly livestock and companion animals, but not excluding undomesticated species. Other important concerns of veterinary toxicology are the possible transmission of toxins to the human population in meat, fish, milk, and other foodstuffs and the care and ethical treatment of experimental animals.
· Poison (Toxicant): A poison (toxicant) is any substance that causes a harmful effect when administered to a living organism.
· Toxin: A toxicant produced by a living organism. Generally refers to toxic substances that are produced by biological systems such as plants, animals, fungi, or bacteria. Toxin should never be used as a synonym for toxicant.
· Toxicant: Toxic substances that are produced by or are a by-product of anthropogenic (human-made) activities.Thus, zeralanone, produced by a mold, is a toxin, whereas ”dioxin”, produced during the production and/or combustion of certain chlorinated organic chemicals, is a toxicant.
· Xenobiotics: Foreign, natural, or man-made (synthetic) chemicals, including drugs, pesticides, environmental and industrial agents.
· Hazard (Risk): Is the likelihood that a chemical or drug will cause harm under certain conditions.
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· Pollution: A contamination of soil, water, food, or the atmosphere by the discharge or admixture of poisonous materials.
· Pollutant:- Asubstance which occurs in the environment (air, water, soil) Possibly by human activity and adversely affectsthe living organism who live in this environment.
· LD50(Lethal-Dose-50): It’s the dose of a toxic agent that kills 50 % of population.
· Teratogen: Any substance capable of causing malformation during development of the fetus.
· Carcinogen: Any substance that causes cancer.
· Mutagen: Any substance that causes alterations in cellular DNA.
· Therapeutic Index (TI):The ratio of median lethal dose to median effective dose. (LD50\ED50).
· Margin of safety: The ratio of the dosage required to kill 1% of population, compared to the dosage that is effective in 99% of population.
· Minimum toxic dose (MTD):-The lowest toxic dose that cause detectable toxic effect.

Classification of Toxic Agents:
Toxic agents are classified according to:
1. Target organs :(liver, kidney, hematopoietic system, etc.).
2. Use :(pesticide, solvent, food additive, etc.).
3. Source :(animal and plant toxins).
4. Effects :(cancer, mutation, liver injury, etc.).
5. Physical state :(gas, dust, liquid).
6. Chemical stability or reactivity :(explosive, flammable, oxidizer) .
7. General chemical structure :(aromatic amine, halogenated hydrocarbon, etc.).
8. Poisoning potential :(extremely toxic, very toxic, slightly toxic, etc.).
9. Basis of biochemical mechanisms of action	:(e.g., alkylating agent, cholinesterase inhibitor, methemoglobin producer).








Ranks (types or degrees) of toxicity:
We can rank the toxicity according to the dose frequency and term of exposure to the following:-
1.  Acute toxicity: It’s the toxicity produced by a chemical when it is administered in  one dose during a period not exceeding 24 hours.
2. Sub-acute	toxicity:  It’s	the	toxicity	produced	by	a  chemical	when	it	is administered in repeated doses during a period less than one month.
3. Sub chronic toxicity: It’s the toxicity produced by a chemical when it is administered in repeated doses during a period less than three months.
4. Chronic toxicity: It’s the toxicity produced by a chemical when it is administered in repeated and small doses during a period more than three months.

Factors Affecting Toxicity :
1. Rate of Entry and Route of Exposure: that is, how fast the toxic dose is delivered and by what means.
2. Age : can affect the capacity to repair tissue damaged.
3. Previous Exposure:can lead to tolerance, increased sensitivity or make no difference
4. State of health, medications and physical condition :can affect the toxic response.
5. Pre-existing Disease :can result in increased sensitivity.
6. Environmental Factors : such as temperature and pressure.
7. Host Factors : including genetic predisposition and the sex of the exposed individual.








Diagnosis of toxicity
The diagnosis of toxicity is difficult but proceed on four to five evidences :-
1. Symptomatic Evidence :-According to specific symptoms .
2. Circumstantial Evidence :-Searching for source of poisoning .
3. Pathological Evidence :- Gross & histological examination .
4. Analytical Evidence :-Analysis samples for determination of significant toxic amount in different organ , blood and tissue .
5. Experimental Evidence :-By dosing of suspected material in laboratory animal to determine toxicity .

Steps of poisoning treatment
1. Clinical stabilization: by maintaining the airway, breathing and circulation.
2. Clinical evaluation of the poisoned state:by knowledge of the case history of the state, then doing the requested laboratory examinations.
3. Prevention of further poison absorption: by removing the suspected poisonous material away from the state (man or animal) by :-
a) First step :- Remove the suspected material so no more will be ingested ( by washing ).
b) Second step :- Remove any poisonous material ingested but not yet absorbed by using of emetic ( 1% copper sulphate or abomorphine ) or gastric lavage by using ( ringer lactate or saline ) or adsorbent as charcoal .in case of ruminant by make rumenotomy for removal of toxicant .
c) Third step :- Removal of toxic material which is passed from stomach into the gut by using of purgative ( Magnesium or Sodium sulphate ) .
4. Enhancement of poison elimination: byalkalinization of the urine, hemodialysis, hemoperfusion, hemofiltration, plasma exchange or exchange transfusion, and serial oral activated charcoal.
5. Using of antidotes in poisoning: The antidotes render poisons harmless once they have been absorbed in to the body. There are not too many specific anti- dotes. The various available antidotes and their mechanisms of action are listed below:
Mechanism 1 :-Antidote complexes with poison rendering it inert.Examples are the heavy metals which are chelated by EDTA, and arsenic which complexes with dimercaprol (BAL). Mechanism 2 :-Antidote accelerates biotransformation of toxicant to a nontoxic product.For example, antidotes nitrite and thiosulfate complex with cyanide to form cyanmethemoglobin
and thiocyanate, respectively. Thiocyanate is 200 times less toxic than cyanide.
Mechanism 3 :-Antidote blocks formation of a toxic metabolite from a less toxic parent compound. Conversion of methanol to formic acid, and ethylene glycol to oxalic acid, respectively, by alcohol dehydrogenase is blocked by ethanol as an antidote.
Mechanism 4 :-Antidote specifically accelerate the excretion of toxicant. The presence of chloride in bromide poisoning or calcium in strontium poisoning aids in rapid elimination of the toxicants bromide and strontium, respectively.


Mechanism 5 :-Antidote compete with toxicant for essential receptors.For example, vitamin K competes with coumarin anticoagulants (e.g., warfarin) for receptors involved in formation of prothrombin.
Mechanism 6 :-Antidote blocks receptors that are responsible for toxic effect.Example includes organophosphate poisoning treated with atropine as an antidote.
Mechanism 7 :-Antidote restores normal function by repairing or bypassing effect of poison. This mechanism is illustrated by the use of methylene blue in the treatment of nitrite poisoning.
6. Supportive treatment of the poisoned state:by maintaining of the vital functions of the body working until the antidote neutralizes the poisonous effect.



