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ÅToxicology: basic principles;  

ÅRegulatory toxicology: toxicological evaluation; 

ÅRisk assessment procedure; 

ÅNew challenges in Risk assessment; 

ÅCase studies: from dietary exposure; from the environment. 
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ÅBefore new industrial and consumer  substances/products can 
be developed and marked, toxicology is needed to make sure 
that they can be used safely; 

ÅFor substances already produced, used and present in the 
environment, toxicology helps to determine whether or not a 
risk is present and how to mitigate that risk for the population 
and the environment; 

Toxicology 
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Evaluation of possible adverse effects on humans and possible risk 
for animals and the environment due to exposure to the 

substances/products in the workplace, home or environment 
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Interdisciplinary science to study  
the adverse effects of chemicals  
on  living systems, including:  

ÅMechanisms of action and exposure to chemicals; 
ÅRecognition, identification, quantification of hazards 

from occupational exposure to chemicals; 
ÅDevelopment of standards/regulations to protect 

humans and the environment from adverse effects of 
chemicals. 

..anyone can become a toxicologist in two easy 
lessons, each of which takes ten 

years...(A.J.Lehman) 

Toxicology 
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From phenomena observation and characterization... . testing  

(analysis , understanding,  deduction )...  

to the quantification of the events... 
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The basic principle: 

ά!ƭƭ ǎǳōǎǘŀƴŎŜǎ ŀǊŜ ǇƻƛǎƻƴǎΧǘƘŜ ǊƛƎƘǘ ŘƻǎŜ ŘƛŦŦŜǊŜƴǘƛŀǘŜǎ ŀ Ǉƻƛǎƻƴ 
or a remedyέ­ it is the dose that makes the poison 

ά¢ƘŜ ŘƻǎŜ ƳŀƪŜǎ ǘƘŜ Ǉƻƛǎƻƴέ 
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ÅChallenge for the toxicologist: to 
identify the dose(s) at which a 
specific substance can cause adverse 
effects; 

ÅDifferences between άǘƻȄƛŎέ or not: 
all substances are toxic, it is only the 
degree and type of toxicity different 
among all the agents. 

Just because a chemical is present, does not mean there is a risk 
in the amount present 



The dose concept 
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Other parameters are needed to characterize the 
exposure to xenobiotics:  
Åthe number of doses;  
Åfrequency; 
Åtotal time period of the treatment. 

By definition:   

is the amount of a substance administered at one time.  

i. A better means to allow 
for comparison of 
effectiveness /toxicity is 
the amount of a 
substance administered 
on a body weight basis 

ii. the time over which the 
dose is administered.  

 Important for several day 
or chronic exposures. 

 Commonly used time unit 
= one day .  

mg/kg =mg of substance per kg of bw Usual dosage unit = mg/kg/day 



ÅThe amount of a substance to which 
an individual/population is exposed 
(occupational/environmental): 
Exposure dose; 

ÅThe amount absorbed into the 
organism. The bioavailable dose that 
can cause the effect far from the 
exposure site: 

 Internal dose; 

ÅThe amount able to reach the target 
site(s) and to cause the effect (adverse 
or  effective): 

 Target organ/ 
 biologically effective dose 

Relevant toxicologically doses 
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