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HUMAN XENOBIOTIC COME AS POLLUTANTS FROM TECHNOLOGICAL 
PROCESSES AND ARE ALSO A RESULT OF THE UNCONTROLLED 

MANUFACTURING OF CERTAIN CHEMICAL SUBSTANCES AND THEIR 
PRODUCTS
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 biological marker as a xenobiotically induced alteration in cellular or biochemical 
components or processes or functions that is measurable in a biological system or 
sample (The National Academy of Sciences USA)

 biological response to a chemical or a group of chemical agents

 Biological monitoring has advantages over environmental monitoring because it 
measures the internal dose of a compound

 particularly useful in the evaluation of progressive diseases that manifest their 
symptoms long after exposure to initiating factors
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].Biological markers (biomarkers) were early defined as “cellular, biochemical or molecular alterations that 

are measurable in biological media such as human tissues, cells, or fluids” 
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biomarker of exposure

measurement of parent compound, 
metabolites and reflect the dose of exposure

biomarker of effect
measurable biochemical, physiological, and 
behavioral alteration/health impairment or disease

biomarker of  susceptibility

inherent or acquired ability of an organism to 
respond to specific exposure 



 sample collection and analysis are 
simple and reliable

 the biomarker is specific for a particular 
type of exposure

 the biomarker only reflects a subclinical 
and reversible change

 use of the biomarker is regarded as 
ethically acceptable



Blood 
system

• alterations of heme synthesis
• ALAD is an enzyme involved in the heme biosynthetic pathway
• is highly specific for lead exposure and effect. 
• The inhibition of ALAD has been shown to be a reliable indicator of effect 

to lead 
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Neurochemical measurements for detecting neurotoxicity are limited by the 
inaccessibility of target tissue
the most significant and useful example of specific biomarker of
neurotoxicity is the inhibition of acetyl choline esterase (AChE) caused by
organophosphorus compounds or carbamate pesticides

high molecular weight protein (HMWP) such us 
albumin and a low molecular weight protein 
(LMWP)

immunochemical methods, are referred to as 
renal antigens

chromosomal 
aberrations
the sister chromatid 

exchange (SCE)

Metallothioneins have been proposed as 
biomarkers for exposure to metal ions
since they are induced by the own metals 
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1,000 BN cells were evaluated 

MNi are defined as small, round nuclei clearly separated from the main cell nucleus 
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Understanding 
exposure is key to 

understanding 
environmental 

illnesses

Environmental monitoring 
coupled with exposure 

modeling is one approach to 
estimating exposures

Biomonitoring is able to 
measure integrated 

exposures within the 
human body but alone 

cannot explain where or 
how the exposure 

occurred or the toxic 
potential for that exposure

An integrated approach 
that uses all data types 

along the environmental 
disease continuum is 

required for a complete 
understanding of 

environmental illness




