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General Toxicology 

Definitions: 

 Toxicology is the study of the causes and relationships between substances and 

effects hypothesised or caused by those substances 

 Toxicologist is someone who studies poisons and their effects 

o Clinical look at poisonings and therapeutic windows for drugs 

o Non-clinical look at drug development and toxicity in animal studies 

o Environmental look at toxicants in the environment such as radiation and 

pollution 

o Epidemiological look at wide spread distribution of risk factors in the 

environment using Hill criteria 

 Toxicants are synthetic agents that are capable of producing deleterious effects in 

the body or organism 

 Toxin is a natural product that is a toxicant 

o Can be for animal defence (piperidine derivative coniine from hemlock causes 

neuromuscular paralysis without affecting the brain) 

o Can be for animal offence (cone shell toxin, snake toxin) 

 Antidotes are drugs that counteract the effects of a poison or an overdose by 

another drug 

o Dimercaprol is an antidote to arsenic/mercury/heavy metals 

o Pralidoxime and atropine are antidotes for organophosphates 

Factors affecting toxicity: 

 Dose 

o LD50 (dose that kills 50% of test subjects) can be used to compare toxicity 

o Dose determines the concentration at the target organ/receptor 

site and therefore toxic effect 

 Exposure 

o Many methods of exposure have different toxicity effectiveness 

(Inhalation > Intraperitoneal > subcutaneous > intramuscular > 

intradermal > oral > dermal) 

o Time of exposure determines toxicity 

 Acute = <24 hours 

 Subacute = <1 month 

 Subchronic = 1-3 months 

 Chronic = >3 months 

o Toxicokinetics determines how a drug changes at it moves through the body 

and will determine how toxic the final product is 

o Who was exposed with pregnant, elderly, young more at risk from exposure 

 

 

Exposure to high 

concentrations of 

toxicants for a 

short period of 

time can be as 

dangerous as low 

concentrations for 

long periods of 

time. This is known 

as the Haber rule!! 



 

 

 

 

 

 

 

Stages of toxicant toxicity in the body: 

 Delivery of toxicant 

o (a) Reaction with target molecule 

 Non-covalent/covalent 

 Hydrogen binding 

o (b) Alteration of biological environment 

 Cellular dysfunction 

o Disrupting cell signalling 

 Alters gene expression leading to neoplasia, 

apoptosis, abnormal protein synthesis 

 Reduces cell function leading to necrosis, 

paralysis, tremors, convulsions 

o Disrupts cell maintenance 

 Impairs internal maintenance by reducing 

ATP synthesis, impairing Ca+ regulation, 

disrupting membrane function 

 Impairs external maintenance stopping 

haemostasis and causing bleeding 

 Inappropriate repair/adaption 

o Tissue necrosis 

o Cancer 

o Fibrosis 

 

 

 

 

 

 

 



What is scurvy anyway? 

Evidence of the disease existed from the 1400s causing huge 

numbers of deaths. Originally attributed to different “airs” 

(miasmic). Saw body covered in purple spots with inflamed 

gums, swelling in arms and legs, laziness (lethargy) and death 

What is epidemiology? 

“Epidemiology is the study of the distribution and determinants of health-related states or 

events in specified populations, and the application of this study to the control of health 

problems” 

History of epidemiology: 

 Hippocrates (460-375BC) 

o Paved the way for analytic studies 

 John Graunt (1662) 

o Pioneered the development of descriptive studies 

o “The nature and political observations made upon the bills of mortality” 

o Noted seasonal variations in mortality rates 

o Investigated the plague impact 

 James Lind (1716-1794) 

o Performed a famous scurvy analytical intervention study (the first 

randomised controlled trial study!) 

o Believed people could be cured by acidifying the body 

o Set up different treatment groups for groups of sick sailors 

 1.1 litre of Cider 

 25 drops of elixir vitriol (+ gargling) 

 2 spoonful’s of vinegar before meals (+ gargling) 

 Half pint (0.3L) of sea water 

 2 oranges + 1 lemon for 6 days 

 Electuary medicinal paste (garlic, mustard, etc…) 

o Oranges + Lemons and Cider were the best groups; sea water was the worst! 

 William Farr (1839) 

o Routinely compiled numbers and causes of death 

o Compared rates across demographics 

o Established statistical evaluation for public health 

o Believed the miasmic theory of cholera (contraction from “bad air”) 

 John Snow (1854) 

o Used the data systems set up by Farr 

o Used an analytical observational cohort study! 

o Rejected the miasmic theory of cholera 

o Investigated cholera epidemic 

 Hypothesised a water supply-disease connection 

 Postulated waterborne transmission 

 Found rates to decrease when he changed the water source for 

different areas 

 

 



Features of epidemiological study: 

 Distribution 

o Who? Who is getting sick? Are there differences among demographics? 

o Where? Are certain diseases more prevalent in some town/countries? 

o When? Are there changing trends in the causes of death in Australia over 

time? 

 Determinants 

o Why? 

o Relates occurrence to other factors such as: 

 Exposure to infection 

 Toxins 

 Smoking 

Types of epidemiological studies: 

 Descriptive 

o Find patterns in the distribution of disease 

o Correlational 

 Looks at data from the entire population 

 Compares disease frequency across large numbers 

o Case reports and case series 

 Detailed profile of single patient 

 Often a rare condition that hasn’t really been seen before 

 Could be a young person with an older persons’ disease 

o Cross sectional 

 Analytic 

o Determinants of disease allow formation of an etiological hypothesis 

 Use the descriptive studies to help form the hypothesis that will be 

tested 

o Require much more organisation and resources ($$) 

o Observational 

 Case-control 

 Cohort 

o Intervention 

 Therapeutic 

 Preventative 

 Randomised controlled trials 

Analytic studies 

Observational studies: 

 Case-control 

o Cases are selected on the basis of having  

the disease while controls do not have 

Can ethanol be considered a 

disease determinant? 

Does it follow a hormesis effect 

where deficiencies are just as 

dangerous as excess amounts? 


