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lmmunotoxicology can be defined as the study of adverse effects on the immune system 
resulting from exposure to physical factors (e.g. ionizing an ultraviolet radiation), 
chemicals (including drugs), biological materials, medical devices and, in certain 
instances, physiological factors, collectively referred to as agents. It encompasses 
studies of various immune pathologies associated with exposure of humans and wildlife 
species, including allergy, immune dysregulation (suppression or enhancement), 
autoimmunity and chronic inflammation. 

Introduction 

Although adverse effects by chemicals on the immune sys­
tem have been long suggested, the merger of immunology 
and toxicology into a fledgling discipline occurred only in 
the mid-I 970s following the publication of several reviews 
and international symposia on the subject. Like other sub­
disciplines in toxicology, the impetus for this type of work 
originated primarily from public and regulatory concerns 
that certain agents may adversely affect the immune system 
in humans. Not surprisingly, much of the earlier efforts in 
this area were conducted either by regulatory agencies or by 
private industries involved in the manufacture of chemicals 
or drugs, and were devoted to developing and applying 
sensitive and predictive tests to identify immunotoxic com­
pounds, most often for sensitizers. Data generated from 
these studies were ultimately used in the �safety or risk­
assessment process. This remains a major focus for the 
discipline. although our understanding of the molecular 
events involved in toxicokinetics and i� mounting appro­
priate immune responses provides op port unities to develop 
more streamlined and informative tests which can be used 
to better identify individuals that may be more susceptible 
than the general population, such as the very young or 
elderly, those with preexisting disease or those genetically 
predisposed. To now consider immunotoxicology solely as 
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an adjunct to risk assessment would be incorrect. Both 
mechanistic and applied research is actively pursued and 
the results often have had significant health implications 
for humans as well as domestic animal and wildlife pop­
ulations. Regarding the latter, for example, both the 
Atlantic bottled-nose dolphin and Baltic harbour seal pop­
ulations have been found to be susceptible to immunosup­
pression by polychlorinated biphenyls (PCBs). It is well 
known that these species concentrate PCBs through the 
food chain and their populations have been significantly 
reduced, presumably from infectious diseases, postulated 
to stem from PCB-induced immunotoxicity. 

In humans, immunotoxicity can be manifested as one of 
several distinct pathologies, which include allergic disease, 
immunodeficiency, autoimmunity or chronic inflamma­
tion. In the former case, the immune system responds to a 
low- (hapten) or high-molecular-weight agent (i.e. aller­
gen), resulting in allergic contact dermatitis, respiratory 
hypersensitivity or food hypersensitivity. In immunodefi­
ciency, the immune system acts as a passive target for the 
agent and the results may be increased incidence or severity 
of infectious or neoplastic diseases. Autoimmunity can be 
triggered in susceptible individuals by certain environmen­
tal chemicals or therapeutics. In the case of drug-induced 
autoimmune disease, the symptoms usually� dissipate 
following drug removal. Environmental agents thou2:l1t 
to exacerbate preexisting autoimmune disea;e, usually S)'S­
temic forms. include silica, asbestos and ornanic solvents 
Regarding chronic inflammation, the cleare;t examples ar� 
active agents, such as particLilates which persist in the host. 
The responses to these agents may have an adaptive 
immune component, such as occurs in chronic beryllium 
disease (CBD), or may involve predominantly proinflam­
matory cytokines, such as silicosis. Examples of immuno­
toxic agents, classified by the type of immunopathology 
produced, are presented in Table 1. Although most studies 
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