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-Socrates (470-399 B.C.
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-Cleopatra — Queen of Egypt (69-30 B.C.).
Committed suicide with Egyptian cobra.



Brief history of toxicolo S
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Swiss physician Paracelsus (1493-1541)
“the father of modern toxicology.”



What can a toxicologist
do?



Physiology

p

Inferference of toxic
agenfs with

hysiological functi

PafhologL

Morphological

description of

toxic effects \
Chemistry |

Detection and quantitation
of xenobiotics
and their metabolites

)

Analytical
chemistry

#

|

Toxicology

-
_—

|

o\

M

0

lecular

mechanisms of action
Biotransfoermation

Ao

|

Biochemistry

°"/

Detection of
intoxication

/

Treatment of \__
poisonin

((Mutagenesis )

Forensic
medicine

Infernal medicine
Intensive care

Genetics

N NN\




Table 1. Areas of toxicology

-Mechanistic Toxicology.

-Toxico-genomics.
Forensic toxicology diagnoses poisoning by analytical  FIBIEEo/#101(\/=H [0).4[e(6] [6]0)/
procedures :
Pesticide toxicology studies the safety of pesticides, -ECo TOXICOIOgy'
develops new pesticides -Developmental
Occupational toxicology assesses potential adverse effects Toxicology.
of chemicals used in the . .
workplace, recommends --Reproductive Toxicolo o/}
protective procedures ~
Drug toxicology studies potential effects of drugs
after high doses, elucidates
mechanisms of sideeffects
Regulatory toxicology develops and interprets toxicity
testing programs and is involved
in controlling the use of chemicals
Environmental toxicology studies the effects of chemicals on
ecosystems and on humans after

low-dose exposure from the
environment

Field Tasks and objectives

Figure 2-1. Graphical representation of the interconnections between
different areas of toxicoloav.




Two main principles

» when properly qué
» This premise applies to all of experimental biology a

» On the basis of dose per unit of body surface, toxic effects in humans are usually
those in experimental animals.

» Ona body weight basis humans are generally more vulnerable than are experimental animals. When one
has an awareness of these quantitative

differences, appropriate safety factors can be applied to calculate
relatively safe doses for humans.

» All known chemical carcinogens in humans, with the possible exception of arsenic, are carcinoggnic in
some species but not in all laboratory animals.

» The second principle

» is that exposure of experimental animals to chemicals in high doses is a necessary and valig” method of discovering
possible hazards in humans.
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Why would we make water in a lab?

Or some natural chemice
extra work comes with costs). Depending on g
effective to make it in a lab, than to get out in nature in search for it. This
common case with vitamins. Many of the vitamins you see on the shelves are
actually “synthetic” vitamins.



classified ?







Insecticides

organophosphates carbamates
Insecticides derivec
Organophosphate and carbamate insecticidesactby =
acetylcholinesterase, the that degrades acetylcholine
(messenger of the parasympathetic nervous system).

As a result, acetylcholine levels remain high exaggerating the normal
functions of the parasympathetic system (Table 1). Effects such as

salivation, lacrimation, urination, defecation, twitching of the skele
muscles, and In severe poisoning, death from respiratory depression
occur.


https://www.britannica.com/technology/insecticide
https://www.britannica.com/science/organic-phosphorus-compound
https://www.britannica.com/science/carbamate
https://www.merriam-webster.com/dictionary/inhibiting
https://www.britannica.com/science/enzyme

Herbicides

tetrachlorodibe dioxin
some animals, It Is less so to others,
and cancer in laboratory animals. The major toxicity o
humans is in the production of chloracne, a condition characterized
by acne that appears between the eyes and the ears

Rodenticides
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https://www.britannica.com/science/herbicide
https://www.britannica.com/science/dioxin
https://www.britannica.com/science/warfarin

Industrial chemicals

rd~

Aromatic amines and nitro
Miscellaneous Inorganic compounds.
Alr pollutants






o)o] 21 IOXINS
(2) phytotoxins, poisons prodt

(3) , poisons produced by animals.


https://www.britannica.com/science/toxin
https://www.britannica.com/science/zootoxin

result in

biotoxins play important roles in the regulation of natural populations.




parenteral
constitute

envirag

Biotoxic agents produce injurious effects

An example is that of the shore fishes of many tropical islands; otherwise
valuable food fishes are frequently contaminated by a poison called

The poison, a potent (nerve poison), Is accidentally ingested by the
fishes in their food; such fish can no longer be used for either human or animal


https://www.britannica.com/topic/parenteral-administration
https://www.merriam-webster.com/dictionary/constitute
https://www.britannica.com/science/ciguatoxin
https://www.britannica.com/science/neurotoxin
https://www.merriam-webster.com/dictionary/consumption

