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INTRODUCTION

 Toxicology is the study of the adverse effects of chemical or physical agents on living 

organisms.

 A toxicologist is trained to examine and communicate the nature of those effects on 

human, animal, and environmental health.

 Toxicological research examines the cellular, biochemical, and molecular mechanisms of 

action as well as functional effects such as neurobehavioral an immunological, and assesses 

the probability of their occurrence.



INTRODUCTION

 Risk assessment is the quantitative estimate of the potential effects on human health and 

environmental significance of various types of chemical exposures (eg, pesticide residues 

in food, contaminants in drinking water). 

 The variety of potential adverse effects and the diversity of chemicals in the environment 

make toxicology a broad science, which often demands specialization in one area of 

toxicology.



Occupational Toxicology 

 Occupational toxicology deals with the chemicals found in the workplace. 

 The major emphasis of occupational toxicology is to identify the agents of 

concern, define the conditions leading to their safe use, and prevent 

absorption of harmful amounts.



Environmental Toxicology

 Environmental toxicology deals with the potentially toxic  of chemicals, 

present as pollutants of the environment, on living organisms. 

 The term environment includes all the surroundings of an individual 

organism, but particularly the air, soil, and water. 

 While humans are considered a target species of particular interest, other 

species are of considerable importance as potential biologic targets.

 The Food and Agriculture Organization and the World Health Organization 

(FAO/WHO) Joint expert Commission on Food Additives adopted the term 

acceptable daily intake (ADI) to denote the daily intake of a chemical 

which, during an entire lifetime, appears to be without appreciable risk.



Ecotoxicology

 Ecotoxicology is concerned with the toxic effects of chemical and physical 

agents on populations and communities of living organisms within defined 

ecosystems; it includes the transfer pathways of those agents and their 

interactions with the environment.



Ecotoxicology



BIOACCUMULATION & 

BIOMAGNIFICATION

 If the intake of a long-lasting contaminant by an organism exceeds the 

latter's ability to metabolize or excrete the substance, the chemical 

accumulates within the tissues of the organism. This is called 

bioaccumulation.

 Although the concentration of a contaminant may be practically 

undetectable in water, it may be magnified hundreds or thousands of time 

as the contaminant passes up the food chain. This is called 

biomagnification.



AIR POLLUTANTS

 Five major substances account for about 98% of air pollution: carbon monoxide 
(about 52%), sulfur oxides (about 14%), hydrocarbons (about 14%), nitrogen 
oxides (about 14%), and particulate matter (about 4%). 

 The sources of these chemicals include transportation, industry, generation of 
electric power, space heating, and refuse disposal. Sulfur dioxide and smoke 
resulting from incomplete combustion of coal have been associated with acute 
adverse effects, particularly among the elderly and individuals with preexisting 
cardiac or respiratory disease.

 Ambient air pollution has been implicated as a contributing factor in bronchitis, 
obstructive ventilatory disease, pulmonary emphysema, bronchial asthma, and 
lung cancer.



AIR POLLUTANTS



1. Carbon Monoxid

 Carbon monoxide (CO) is a colorless, tasteless, odorless, and nonirritating 

gas, a byproduct of incomplete combustion.

 CO combines reversibly with the oxygen-binding sites of hemoglobin and 

has an affinity for hemoglobin that is about 220 times that of oxygen. 

 The product formed, carboxyhemoglobin, cannot transport oxygen. 

Furthermore, the presence of carboxyhemoglobin interferes with the 

dissociation of oxygen from the remaining oxyhemoglobin, thus reducing 

the transfer of oxygen to tissues.

 The brain and the heart are the organs most affected.



Carbon Monoxid

 The principal signs of CO intoxication are those of hypoxia and progress in the 
following sequence:

 (1) Psychomotor impairment . 

 (2) Headache and tightness in the temporal area.

 (3) confusion and loss of visual acuity.

 (4)tachycardia, tachypnea, syncope, and coma.

 (5) deep coma, convulsions, shock, and respiratory failure.

 In cases of acute intoxication, removal of the individual from the exposure 
source and maintenance of respiration is essential, followed by administration of 
oxygen¾the specific antagonist to CO¾within the limits of oxygen toxicity.



2. Sulfur Dioxide

 Sulfur dioxide (SO2) is a colorless, irritant gas generated primarily by the 

combustion of sulfur-containing fossil fuels.

 On contact with moist membranes, SO2 forms sulfurous acid, which is 

responsible for its severe irritant effects on the eyes, mucous membranes, 

and skin.

 The inhalation of SO2 causes bronchial constriction; parasympathetic 

reflexes and altered smooth muscle tone appear to be involved in this 

reaction.

 Asthmatic individuals are especially sensitive to SO2.



Sulfur Dioxide

 The signs and symptoms of intoxication include irritation of the eyes, nose, 

and throat and reflex bronchoconstriction.

 Treatment is not specific for SO2 but depends on therapeutic plans utilized 

in the treatment of irritation of the respiratory tract.



3. Nitrogen Oxides

 Nitrogen dioxide (NO2) is a brownish irritant gas sometimes associated with fires. 
NO2 is a deep lung irritant capable of producing pulmonary edema.

 The signs and symptoms of acute exposure to NO2 include irritation of the eyes 
and nose, cough, mucoid or frothy sputum production, dyspnea, and chest 
pain. Pulmonary edema may appear within 1-2 hours.

 There is no specific treatment for acute intoxication by NO2; therapeutic 
measures for the management of deep lung irritation and noncardiogenic
pulmonary edema are employed. 

 These measures include maintenance of gas exchange with adequate 
oxygenation and alveolar ventilation. 

 Drug therapy may include bronchodilators, sedatives, and antibiotics.



4. Ozone

 Ozone (O3) is a bluish irritant gas that occurs normally in the earth's 

atmosphere, where it is an important absorbent of ultraviolet light.

 In the workplace, it can occur around high-voltage electrical equipment 

and around ozone-producing devices used for air and water purification.

 It is also an important oxidant found in polluted urban air.

 O3 is an irritant of mucous membranes. Mild exposure produces upper 

respiratory tract irritation.



Ozone

 Severe exposure can cause deep lung irritation, with pulmonary edema 

when inhaled at sufficient concentrations.

 Some of the effects of O3 resemble those seen with radiation, suggesting 

that O3 toxicity may result from the formation of reactive free radicals. 

 The gas causes shallow, rapid breathing and       a decrease in pulmonary 

compliance.

 Changes in visual acuity, substernal pain, and dyspnea. Pulmonary 

function is impaired at high concentrations. 


