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 Toxicology is branch of science which deals with the

study of poisons and their properties of it’s action.

 The word toxicology is derived from the Greek word

‘Toxicon’ which means poisons used in arrow head.

 The toxicology is important branch of applied

science which was first introduce by MATHEWS J.B.

ORIFFILA .

 Which is known as father of toxicology.



Toxicology

Thus toxicology is fundamental science of poison in which the poison
are completely studies

Poisonous substances are produced by plants, animals, or bacteria.

Phytotoxins

Zootoxins

Bacteriotoxins



Toxicology

Def.: Discipline of science dealing with the poisonous substance
which on entering the body of organism cause disturbance in
their normal functioning leading to harmful effects & most

severe & finally cause death of organism.
 Different xenobiotics cause many types of toxicity by a variety of

mechanisms. So, we have to take an idea about:

-Different types of toxic agents

-Different type of toxicity

-Different mechanisms of toxic response

Toxic Agents

Toxic agent is anything that can produce an adverse biological
effect.

-The most common terms used to describe a toxic agent are toxicant,
toxin, poison.



Toxic Agents



 when the any foreign particles enter into the 
body by any route of administrated.

 It also follow the 4 process,

1. Absorption,

2. Distribution, 

3. Metabolism,

4. Excretion.

Toxicity term is used to show the adverse effect of 
the chemicals /xenobiotics/poison on a living 
system



 Two types of toxicity produces:-

1. Acute dose:- single or small dose of a poison taken in

a short interval of time to produce toxic effect or

death. This type of toxicity is known as acute

toxicity.

eg. Cyanide , CO2 , etc

2. Chronic dose:- multiple or small dose of a poison

taken in long period of time to produce toxic effect.

This type of toxicity is known as chronic toxicity.

eg. Heavy metals, etc



General Principles of Toxicology



Descriptive Toxicology: The science of toxicity 
testing to provide information for safety
evaluation.

Mechanistic Toxicology: Identification and 
understanding cellular, biochemical and
molecular basis by which chemicals exert toxic 
effects.

Regulatory Toxicology: Determination of risk 
based on descriptive and mechanistic
studies, and developing safety regulations.



Mechanistic Toxicology

 Focuses on how
 Chemicals produce adverse effects

 Biological systems protect 
themselves against adverse effects

 Involves
 Cellular and Molecular Biology

 Chemistry, often xenobiotic
metabolism

 Xenobiotic: a chemical that is
foreign to the organism



How persistent is a chemical in the 
body?

Are metabolic products toxic?

Do test animals exhibit the same 
results as humans or other species 
of concern?

Mechanistic Toxicology

Chemical research in toxicology usually 
investigates metabolic transformations of drugs or 
potentially hazardous chemicals



Descriptive Toxicology

 Typically involves toxicity testing

 Broad spectrum of responses reflects 
toxicity

 Functional effects, such as immunological 
responses

Growth inhibition

Reproductive impairment

 Increase in cancer incidence

Mortality



 Assesses the concentration-
dependent hazard a chemical 
may present

 Human health 

 Natural populations

 Results typically applied to 

 Approval of product use 

 Regulating allowable 
concentrations in the 
environment.



 Types of toxicity testing

 In vitro (test tube)—useful in detecting potential biochemical and 
genetic effects

 Use model systems (bacteria, cultured animal cells, DNA interactions)

 In vivo (animal)—are essential for detecting health effects

 Acute, chronic

 Experimental animals may be treated with high doses over a lifetime to 
evaluate potential to cause cancer

 In silico (computer-based)—biological 
experiments conducted by computer 
models; these depend on data previously 
collected in other experiments

Completion of all toxicity tests may take 
five or six years and is very costly



• Chemical Manufacturers

• Pharmaceutical Industry

• US Federal Agencies and Programs

 National Toxicology Program 
(NTP)

 Environmental Protection Agency 
(EPA)

 National Institute of Environmental 
Health Sciences (NIEHS)

 Food and Drug Administration 
(FDA)

• State and Local Governmental Bodies

What private and public sectors invest in toxicity testing 
that aims to protect human health?



 It is a branch which deals with the imposition of certain

restrictions on the entry of chemicals in the environment with

the help of law.

 For this purpose, the legislations are framed and passed by the

governments and regulatory agencies enforce this

legislation.

 Regulatory toxicology relates to the establishment of

standards for the amounts of chemicals permitted in ambient

air , in industrial atmospheres or in drinking water through

regulatory rules



 In India, the parliament and state legislations are

empowered to formulate and impose such

essential legislations and various government

agencies, such as

1. Central pollution Control Board,

2. State Pollution Control Boards,

3. Central& State Departments of Environment &

Forests, etc





• Hazard identification

• Dose-response assessment

• Exposure characterization

• Identify unique effects of chemical    
mixtures

• Risk assessment

• Risk characterization

• Right to know and understand 

Is the mathematical modeling process
that yields estimates for safe or
allowable chemical concentrations



 Food and drug administration- the oldest of 

the major health regulation laws and the FD&C 

act was an acted in 1938 and covers the food & 

drugs for humans and animals.



The FDA weighs three factors.:-

1. The health effect of contaminant which usually 

are estimated on the basis of animal data.

2. The ability to measure the contaminant.

3. The effects of various tolerance levels on the 

price and availability of the food.





Toxicological evidence play a central role in the
EPA activities of regulation of

 pesticides,

 industrial chemical,

 drinking water supplies,

 hazard waste control &

 Toxic pollutants of water and air.



 No pesticides may be marketed unless it has been registered 

by EPA.

 The Federal insecticides, fungicides, rodenticide act (FIFRA) 

specifies that a pesticides shall be registered if it is effictive

and will not cause any adverse effect on the environment.



 The toxic substance control act

(TSCA) covers all chemical

substances manufactured or

processed in or imported into the

United states.

 The TSCA requires the

manufacturer of a new chemical

substance to notify the agency 90

days before production or

distribution.



 The  EPA regulate land disposal of hazardous materials 

which are ignitable, corrosive, or toxic.

 The resource conservation and recovery act established a 

comprehensive federal scheme for regulating hazardous 

wastes.

 RCRA directs the EPA to regulate the dispose of hazardous 

wastes to protect human health and the  environment.



 The 1974 safe drinking water act (SDWA) was

enacted to ensure that public water supply

systems to meet minimum national standards

for the protection of public health.

 The EPA is required to regulate any

contaminants which may have an adverse effect

on human health.

 For each contaminant of concern the agency

must prescribe a maximum contaminant level or

a treatment technique for its control.



 Section 112 of the clean air act provides a list of 

189 hazardous air pollutants that the EPA may 

modify by adding or deleting items.



 The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 

requires registration and testing of pesticides, regulates their sale, 

distribution, and use.

 The Toxic Substances Control Act (TSCA) requires testing and 

reporting of chemicals prior to manufacturing, distribution, and 

use; and restricts the use of chemicals that pose a threat to human 

health and the environment.

 The Emergency Planning and Community Right to Know Act 

(EPCRA) requires companies to report inventories of hazardous 

chemicals and toxic releases; and requires state and local 

governments to develop plans for responding to emergency 

releases.



 Investigating potentially hazardous working conditions as requested

by employers or employees,

 Evaluating hazards in the workplace, ranging from chemicals to

machinery,

 Creating and disseminating methods for preventing disease, injury,

and disability,

 Conducting research and providing scientifically valid

recommendations for protecting workers; and

 Providing education and training to individuals preparing for or

actively working in the field of occupational safety and health.



 Regulatory agencies prescribed the specific 
objectives and design of studies that are 
conducted to satisfy regulatory requirements.

 An agency such as the FDA or the EPA which 
must confirm the safety of new substances before 
marketing and also dictate the kinds of tests that 
manufactures must conduct to gain approval.



 Toxicological testing 
requirements for human 
drugs.

 Testing requirements for 
food additives.

 Toxicology requirements 
for pesticides.

 Testing of industrial 
chemicals.



 Assurances that alternative to painful procedure 

were consider in the design of the studies 

conducted .

 A summary and brief explanation of all exception 

to the standard and regulation that were 

approved by the INSTITUTIONAL ANIMAL CARE 

AND USE COMMITTEE



 The animals used in three research category ,

1. Research involving no pain , distress or use of pain 

relieving drugs

2. Research involving pain and distress in which pain 

relieving drugs were use

3. Research involving pain or distress in which no pain 

relieving drugs were use because of adverse effect 

on the results.
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