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Learning Objectives

Part 1. Some Definitions

Part 2. Different Types of Toxic Responses
Part 3. Intensity of Toxic Response

Part 4. General Factors Affecting Toxicity

Part 5. Risk to Next Generation







Silent Spring

“Over increasingly large areas
of the United States spring
now comes unheralded (G
S KD by the return of birds,
and the early mornings are
strangely silent where once
they were filled with the
beauty of bird song.“

Rachael Carson, 1962,
Silent Spring




Publication of “Silent Spring”

« Silent Spring” published In 1962.

 Written by Rachel Carson, a respected marine
biologist.

 An expose of the damage to the environment from
iIndiscriminate ( use of chlorinated pesticides.
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1.1 Definitions: Environment

e The circumstances, objects, or
conditions by which one is surrounded.

or

e The complex of climatic, edaphic (soil-
based), and biotic factors that act upon
an organism or an ecologic community.
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1.2 Definitions: Safe

e Free from harm or risk.

e Secure from the threat of danger, harm,
or loss.

e Zero risk.
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1.3 Definitions: Toxicity

e Toxicity: The degree to which a substance can
harm humans or animals.
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1.4 What 1s Toxicology?

TOXicology: The study of the adverse effects of
chemicals and physical agents on living organisms.

Environmentzll

Toxicology: The study of

the nature, properties,
effects and detection of toxic
substances in the
environment and

In any environmentally
exposed species,
Including humans.

|

Fcosystem

Toxicology: the study

of the fate and effect of
a toxic compound on an

ecosystem.




1.5 What 1s a Toxicant? What is a Toxin?

Toxic substances that
are produced by or

are a byproduct of
human-made activities.

Toxic substances

that are produced
naturally.

There I1s no confines between toxic & nontoxic.




1.6 Contributors to the “Pollution”

« Chemical b= PER

 Biological =4

e Physical M)

Socioeconomic LT







2 Toxic Effect/Responses ®if4HAE

A result produced by the ingestion (X, #H) or
contact of poisonous materials.

The physiologic (4:#) , physical or laboratory
manifestations (J1%) or derangement (L) that

can be attributed to the presence of a substance within
the body.
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2.1 Types of Toxic Responses

e Local (/&) .

e Systemic (&G 1EHD .




2.2 Types of Toxic Responses

e Immediate GEXRM) .

e Delayed (GIREM) .

e Some both.




2.3 Types of Toxic Responses

e Reversible (F]i¥%)- rapidly regenerating tissue.
— Liver, blood cells.

 Irreversible (A A]I)
— Nerve center

— Carcinogenesis (ZUE{EH) , Mutagenesis (BiRAERH]D
Teratagenesis (il /EH-IAG) .

e Largely determined by

— Tissue involved, length of exposure and magnitude (=
2k ) of toxic insult.




2.4 Types of Toxic Responses

e Hypersensitivity G )NV) or
Allergic Reaction (A8 V)




2.5 Types of Toxic Responses

 ldiosyncratic Reaction 5445 [ W)
Largely determined by GENE (3







3 Intensity ot Toxic Response

e Acute (&)
e Subchronic (WiEM:)
e Chronic ([2F)




3.1 Acute Toxicity

Involves harmful effects to an organism
through a single or short-term exposure.
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— Occurs soon after exposure
e In laboratory: within 24 hours
e |In ‘real life’
— Within 14 days

(from IUPAC -- Int’l Union of Pure and Applied
Chemistry)
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3.2 Subchronic Toxicity

e The ability of a toxic substance to cause
effects for more than one year but less
than the lifetime of the exposed
organism.
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3.3 Chronic Toxicity

e The ability of a substance or mixture of substances
to cause harmful effects over an extended period,
usually upon repeated or continuous exposure,

sometimes lasting for the entire life of the exposed
organism.







4 General Factors Affecting Toxicity

e Structure & Property of Pollutant

» Chemical Structure and Toxicity
» Physical Structure and Toxicity

e Condition of Organism
e Condition of Exposure

e Environmental Factors




4.1.1 Chemical Structure and Toxicity
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4.1.2 Physical Structure and Toxicity

e Lipid/Water Partition Coefficient
> HRE =B R
e Volatility
> R RFEIER
e Dispersity
> TSR EMER
= Solubility
> RN ERTER
® Purity




4.2 Condition of Organism

» Species

= Absorption, distribution, biotransformation, elimination, storage
differences

Gender

= Biotransformation differences
Ane

= Metabolic/developmental differences ‘ﬂh Eﬁ
Nutritional Status &.
= Impaired cellular function ’“
Disease State
= Affact interaction with toxicant

Time of Day

= Hormone/enzyme fluctuztions




4.3 Condition of Exposure

e EXposure pathways.
EiRit (KK &0, @RS .

e Dose.
il

e ExXposure time, speed, frequency.
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4.3.1 Exposure Pathways

Exposure Routes

Inhalation (respiratory tract)

Before toxicity can
develop, a
substance must

come into contact
with a body
surface such as

skin, eye or
mucosa of the
alimentary or
respiratory tract.

Poisonous or
deadly effect on
the body.




4.3.2 Pollutant Source Pathways

Pollutant Source

!
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Adapted from Derelanko, M. J.
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4.4 Environmental Factors

e Temperature
e Humidity
e Atmospheric pressure

e Seasons and Diurnal rhythm




Part 5

Toxic effects are related
to age of life.




5.1 The risk to the next generation

® First period of risk: embryo (J&Jii)

peak period of risk is first trimester, first ten
weeks, during organogenesis (#3FERD)

severe damage is likely to result in
spontaneous abortion C EH R )




5.2 The risk to the next generation

® Second period of risk: fetal (ii/L.) development

some late developing organs

Neurological (ffi&e%2 E11)) development and
behaviour

cancer risk




5.3 The risk to the next generation

® After birth:

Lactation (MfFLi#) and exposure through
breast milk

environmental exposure




5.4 The risk to the next generation

® Toddlers and young children

accidental exposures
Inquisitive (4F#711)) behaviour
Compulsive (ZEAER) ingestion




Who is Responsible?




