
Lecture 8: Toxicology 

By 

 

 

Husam Al-Najar 

The Islamic University of Gaza- Civil and Environmental Engineering Department 

Public Health (EENV-5325) 



 Definition of Toxicology: The study of the adverse effects of chemical agents on biological systems  

Toxicologists:  

involved in the recognition, identification, and quantitation of hazard 

develops standards and regulations to protect health and the environment 

involved in safety assessment and use of data as basis for regulatory control of hazards 

determines risk associated with use of  chemicals       

    

Major factors that influence toxicity:                      

• route of administration 

• duration and frequency of exposure 

• dose or concentration 

Dose: The amount of chemical entering the body.  

This is usually given as  mg of chemical/kg of body weight = mg/kg. The dose is dependent upon: 

• The environmental concentration 

• The properties of the toxicant 

• The frequency of exposure 

• The length of exposure 

• The exposure pathway 



Measures of Toxicity: The Median Lethal Dose 

LD50:The amount (dose) of a chemical which produces death in 50% of a population of test animals to 

which it is administered by any of a variety of methods 

mg/kg: Normally expressed as milligrams of substance per kilogram of animal body weight 

 
LC50:The concentration of a chemical in an environment (generally air or water) which produces death 

in 50% of an exposed population of test animals in a specified time frame 

mg/L: Normally expressed as milligrams of substance per liter of air or water (or as ppm) 

 

 

ED50: Effective dose to 50% of the test organisms causes 50% of the population to exhibit whatever 

effect is under study 

Dose-Response Curve: The toxic potency of a chemical is defined by the relationship between the 

amount (the dose) of a chemical and the response that is produced in a organism. 

Threshold Level: Maximum dose with no measurable effects 

Toxicity is measured as clinical “endpoints” which include: 

Mortality (death) 

Teratogenicity (ability to cause birth defects) 

Carcinogenicity (ability to cause cancer), and, 

Mutagenicity (ability to cause heritable change in the DNA) 
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Effective dose ED50  



Chemical LD50 (mg/kg) 

Ethyl Alcohol 10,000  

Sodium Chloride   4,000 

Ferrous Sulfate   1,500 

Morphine Sulfate      900 

Strychnine Sulfate      150 

Nicotine          1  

Black Widow          0.55 

Curare          0.50    

Rattle Snake          0.24      

Dioxin (TCDD)          0.001   

Botulinum toxin          0.0001 

LD50 Comparison 



Type of Exposure: Three terms are commonly used to describe the duration of dose(s) 

 
Acute: Application of a single or short-term (generally less than a day) dosing by a chemical. If toxic 

symptoms are expressed, they are referred to as symptoms of “acute toxicity” (A single exposure 

lasting less than 24 hours) 

Chronic: Expression of toxic symptoms only after repeated exposure to a chemical in doses regularly 

applied to the organism for a time greater than half of its life-expectancy. If toxic symptoms are 

expressed, they are referred to as symptoms of “chronic toxicity” (Long term – Exposures are 

essentially for the lifetime of the species) 

Subchronic: Toxic symptoms are expressed after repeated applications for a timeframe less than half 

the life expectancy of the organism – but more often than a single dose or multiple doses applied for 

only a short time. If toxic symptoms are expressed, they are referred to as symptoms of “subchronic 

toxicity” (Repeated exposures of less than a lifetime (e.g. 3 months) 

  

 



Types of effects 

1. Local 

The site of action takes places at the point of contact 

The site:  

• skin,  

• mucous membrane of the eyes, nose, mouth, throat 

• or anywhere the along the respiratory or gastrointestinal system 

2. Systematic: The toxic substance has been absorbed and distributed throughout the body 

 
3. Cumulative Effects 

Over a period of time, the material is only partially excreted and the remaining quanties are gradually 

collected   

The retained toxic compound accumulates and becomes great enough to cause pathological response 

4. Poisoning 

A toxic substance is absorbed and distributed by the blood stream throughout the body 

Absorption reaches a point where it causes impairment of physiological function 

Factors Affecting Toxicity 

Rate of Entry and Route of Exposure- Age- State of Health- Previous Exposure- Environmental Factors 

- Host Factors 

Routes of Entry: Percutaneous- Inhalation- Oral- Ocular 



Categories and Classification 

• Gases and Vapors                                                                                                            الغازاث واالبخرة 

• Aerosols                                                                                                                                الهباء الجىي 

• Pulmonary Irritants                                                                                                              ههٍجاث الرئت 

• Asphyxiates                                                                                                                       االختٌاق           

• Primary Anesthetics                                                                                                          االبتذائً التخذٌر  

• Hepatoxic Agents                                                                                                            عىاهل تسون الكبذ 

• Nephrotoxic Agents                                                                                                        عىاهل تسون الكلى 

• Neurotoxic Agents                                                                                                    عىاهل تسون األعصاب 

• Agents Attacking Hematopoietic System                                                                عىاهل ههاجوت ًظن الذم 

• Agents Damaging the Lungs                                                                                      عىاهل اتالف الرئتٍي 

• Carcinogens                                                                                                                                هسرطٌت 

• Mutagens                                                                                                                       الطفراث              

• Teratogens                                                                                                                               تشىٍ االجٌت 

• Sensitization                                                                                                                الىعً واالدراك      

       

 

 

 



Signal Words 

 
“Caution” reflects the lowest degree of relative toxicity.  

Example: All pesticides with an LD50 of greater than 500 mg/kg must display this word on their label 

  
“Warning” reflects an intermediate degree of relative toxicity  
Example: All pesticides with an LD50 of greater than 50 and less than 500 mg/kg must display this word 

on their label 

“Danger” reflects the highest degree of relative toxicity  

Example: All pesticides with an LD50 of less than 50 mg/kg must display this word on their label 

 Relative Toxicity: Are all substances toxic? YES! 

 
• All are toxic to some quantifiable degree 

• Sugar has an LD50 of 30,000 mg/kg 

• The foresters favorite – ethanol has an LD50 of only 13,700 mg/kg 

• Even water has a recognized LD50 of slightly greater than 80,000 mg/kg 


