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Toxicology is that the study of poisons, or, more comprehensively, the 
identification and quantification of adverse outcomes related to exposures 
to physical agents, chemical substances and other conditions. As such, 
toxicology draws upon most of the essential biological sciences, medical 
disciplines, epidemiology and a few areas of chemistry and physics for 
information, research designs and methods. Toxicology ranges from basic 
research investigations on the mechanism of action of toxic agents through 
the event and interpretation of ordinary tests characterizing the toxic 
properties of agents. Toxicology provides important information for both 
medicine and epidemiology in understanding aetiology and in providing 
information on the plausibility of observed associations between exposures, 
including occupations, and disease. 

Toxicology are often divided into standard disciplines, like clinical, 
forensic, investigative and regulatory toxicology; toxicology are often 
considered by organ system or process, like immunotoxicology or genetic 
toxicology; toxicology are often presented in functional terms, like research, 
testing and risk assessment. Toxicology as a science features a very 
interesting and long history. A chemical could also be harmful or beneficial 
counting on the dose present, what a part of the body the chemical comes 
in touch with, what organism is being exposed, how often and for a way 
long, and lots of other considerations. Despite these seeming complexities, 
toxicologists approach the study of harmful properties of chemicals using 
relatively straightforward principles and ideas . they'll also investigate the 
connection between dose and effect, which may be influenced by factors 
like the dosing regimen (single large exposure vs. continuous smaller 
exposures), route of exposure (oral, dermal, nasal), age, gender, and 
environment. Toxicology brings together a good sort of fields, including 
chemistry, biology, pharmacology, human and animal medicine, and ecology 
, to assist inform policies and regulations to guard both human health and 
therefore the environment.

It is a challenge to propose a comprehensive presentation of toxicology 
during this Encyclopaedia. This chapter doesn't present a compendium 
of data on toxicology or adverse effects of specific agents. This latter 
information is best obtained from databases that are continually updated, 
as described within the last section of this chapter. Moreover, the chapter 
doesn't plan to set toxicology within specific subdisciplines, like forensic 
toxicology.

In occupational health, standards and guidelines are often set in terms 
of exposure, or allowable limits on concentrations in specific situations, 
like in air within the workplace. These exposure limits are predicated upon 
assumptions or information on the relationships between exposure and 
dose; however, often information on internal dose is unavailable. Thus, 
in many studies of occupational health, associations are often drawn only 
between exposure and response or effect. 

Pathophysiological stages (such because the excretion of small-

molecular-weight proteins as a critical effect in nephrotoxicity), or it's 
going to represent the primary and potentially irreversible effect during a 
disease process (such as formation of a DNA adduct in carcinogenesis). 
These concepts are important in occupational health because they define 
the kinds of toxicity and clinical disease related to specific exposures, and 
in most cases reduction of exposure has as a goal the prevention of critical 
effects in target organs, instead of every effect in every or any organ.

Host factors that affect many sorts of responses to several sorts of 
toxic agents. These are: genetic determinants, or inherited susceptibility/
resistance factors; and age, sex and other factors like diet or co-existence 
of communicable disease. These factors also can affect exposure and dose, 
through modifying uptake, absorption, distribution and metabolism. Because 
working populations round the world vary with reference to many of those 
factors, it's critical for occupational health specialists and policy-makers to 
know the way during which these factors may contribute to variabilities in 
response among populations and individuals within populations. In societies 
with heterogeneous populations, these considerations are particularly 
important. The variability of human populations must be considered in 
evaluating the risks of occupational exposures and in reaching rational 
conclusions from the study of nonhuman organisms in toxicological 
research or testing.

The section then provides two general overviews on toxicology at the 
mechanistic level. Mechanistically, modern toxicologists consider that each 
one toxic effects manifest their first actions at the cellular level; thus, cellular 
responses represent the earliest indications of the body’s encounters with a 
toxic agent. It’s further assumed that these responses represent a spectrum 
of events, from injury through death. Cell injury refers to specific processes 
utilized by cells, the littlest unit of biological organization within organs, to 
reply to challenge. These responses involve changes within the function of 
processes within the cell, including the membrane and its ability to require 
up, release or exclude substances; the directed synthesis of proteins 
from amino acids; and therefore the turnover of cell components. These 
responses could also be common to all or any injured cells, or they'll be 
specific to certain sorts of cells within certain organ systems. Necrobiosis 
is that the destruction of cells within an organ system, as a consequence of 
irreversible or uncompensated cell injury. 

Clinical toxicology and forensic toxicology aren't specifically addressed 
as subdisciplines of the sector . Many of an equivalent principles and 
approaches described here are utilized in these subdisciplines also as in 
environmental health. they're also applicable to evaluating the impacts of 
toxic agents on nonhuman populations, a serious concern of environmental 
policies in many countries. A committed attempt has been made to enlist the 
perspectives and experiences of experts and practitioners from all sectors 
and from many countries; however, the reader may note a particular bias 
towards academic scientists within the developed world.
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