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Toxicity

The degree to which a substance (a toxin or poison) can harm humans or animals
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Acute toxicity involves harmful effects in an organism through a single or short-term exposure
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Subchronic toxicity is the ability of a toxic substance to cause effects for more than one year but
less than the lifetime of the exposed organism.

over an extended period, usually upon repeated or continuous exposure, sometimes lasting for

Chronic toxicity is the ability of a substance or mixture of substances to cause harmful effects
the entire life of the exposed organism.




Toxicology vs. Toxicity

. Toxicology . Toxicity
— the study of chemical or — The relative ability of a
physical agents that interact substance to cause injury to
with biological systems to biological tissue

produce a response in the
organism



Dose Units

expressed in terms of quantity administered

Per unit of weight . In the air/Inhaled
mg/kg - ppmv (parts of vapor/gas PER
million parts of air BY volume)
ug/kg
mg/m?>
ppm
ppb

Skin Surface

mg/cm?



Toxicity vs. Hazard

. Toxicity — . Hazard —
- CAPACITY of a material to — POSSIBILITY or potential
produce an injury or do of exposure to a material that
harm....like RISK will cause injury when a

specific amount is used
under specified conditions



Effects ot exposure are dependent on:

. Dose
. Rate of exposure
. Physical state of material
. Temperature
. Site of absorption/exposure
. Diet
. General state of health



Dose/Response relationship

. The dose makes the poison...

...the characteristics of exposure to a chemical and the type of
effect caused by the chemical

...1n other words HOW exposed and HOW MUCH exposed to
that causes the effect being studied.
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Types of Dose Response Curves

Individual — describes a
graded response to varying
doses of a chemical

Death

Labored breathing
Unconscious

Deep sleep

Sleep

No effect
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Ethanol Dose Response on
single human

. Population — distribution of
responses to different doses
in a population of
individuals
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What is....

. NOAEL — No Observable Adverse Effect Level

. Threshold — the DOSE at which there are no 1ll
effects from exposure

. LOAEL — Lowest Observable Adverse Effect Level

The body is able to eliminate toxins fast and efficiently enough not to see
adverse effects...NOAEL. Eventually the body reaches a point where
toxins IN = toxins OUT... THRESHOLD. Finally beyond this point the
body can’t metabolize & eliminate toxins fast enough and we start to see
adverse effects...LOAEL.
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Dose Response Acronyms

. TD;,— Toxic Dose Low — lowest dose by any route EXCEPT
inhalation.

- mg/kg; mg/cm?; ppm

- Over ANY given period of time

- Reported to produce ANY toxic effect in humans OR to produce any
tumors or reproductive effects in animals

TCLO — Toxic Concentration Low — lowest concentration in
alr.

+  ppmv; mg/m?

. Over ANY period of time that produces any toxic effect in humans

. Reported to produce ANY toxic effect in humans OR to produce any
tumors or reproductive effects in animals



LD, — Lethal Dose Low — lowest dose of a substance (other than the LD50)
by ANY route EXCEPT inhalation that has caused death in a humans or
animals

LD, — Lethal Dose Fifty — calculated dose expected to kill 50% of a test
population by ANY route EXCEPT inhalation.

LC,, — Lethal Concentration Low —lowest concentration (other than LC50)
IN AIR reported to have caused death in animal or human.

LC;, — Lethal Concentration Fifty — calculated concentration IN AIR over a
specified period of time that kills 50% of a test population



Factors that influence toxicity

Chemical Factors Exposure Factors
. Composition . Dose, concentration
. Physical characteristics . Route of exposure
. Physical properties . Duration of exposure

. Presence of impurities
. Breakdown products

« Carrier






