
Environmental Health & Toxicology

• Infectious diseases
• Toxicology
• Movement and fate of 

toxins
• Measuring toxicity
• Risk assessment 
• Minimizing effects

Do you want to stop reading those
Ingredients while we’re trying to eat?



Mercury and Minamata
• Lessons
1. Individuals vary in their 

response
2. Pollutants may have a 

threshold
3. Some effects are 

reversible
4. Chemical form may be 

altered by ecological 
and biological 
processes



Env Health

• External factors that 
cause disease

• Many different types 
of environmental 
agents



Disease

• Acute
• Chronic 

• Change from 1900s 
to present.

• Future projections



Infectious Diseases

• Diseases still a major problem
• Diarrhea, measles, flu, tetanus, malaria
• Kill 11 million children in developing countries



Resistance

• Antibiotic 
• Pesticide
• Herbicides



Emergent Diseases

• SARS
• HIV/Aids
• West Nile virus
• Bird flu



Toxicology

• Types of toxins
• Allergens
• Endocrine disrupters
• Neurotoxins
• Mutagens
• Teratogens
• Carcinogens



Examples: Physiological effects

• Organophosphates = irreversibly inactivate acetylcholinesterase, which is 
essential to nerve function in insects, humans, and many other animals (ie; 
malathion, diazinon)

• Mercury =loss of peripheral sensation and restriction of the visual field. 
Patients in advanced stages of the condition show considerable atrophy of 
brain 

• Lead = Lead is able to bind to and interact with the same proteins and 
molecules as these metals, but after displacement, those molecules 
function differently and fail to carry out the same reactions 

• PCBs = affect the immune system
• Arsenic = kills by allosteric inhibition of essential metabolic enzymes. The 

LD50 for pure arsenic is 763 mg/kg (by ingestion) 
• Herbicides = cause a variety of health effects ranging from skin rashes to

death



Factors

• Chemical composition
• Solubility
• Chemical interactions
• Chemical changes
• Metabolic degradation
• Excretion
• Repair mechanisms



Movement and exposure



Bioaccumulation/ magnification

• Absorption from 
environment

• Increase in tissues
• Movement to higher 

trophic level



Factors affecting toxicity

• Genetic basis
• Dose
• Rate 
• Route of entry

• Acute vs Chronic 
effects



Measuring toxicity

• LD50: dose which 
kills 50%

• ED50: effective dose 
that causes an effect

• TD50: toxic dose to 
50% of population



Dose-Response curves



Risk

• Perception
• Acceptance




