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DEFINITIONS & TERMINOLOGY

Metals . gases . drugs , Uitamins

7 cv C')"'&Aosn.s
Toxicology is the study o the adverse effects of chemicals on Jf”_*ﬁ‘x s
oxic 7

living organisms.

Poisons: are drugs that have almost exclusively harmful effects

However, Paracelsus (1493-1541) famously stated that “THE DOSE —» <4 z-p
MAKES THE PQISON” Savecetore ) i ZAfa
Toxins?? biologic origin, ie, synthesized by plants or animals, in . 5°°f:;
contrast to inorganic poisons (lead and iron) "g Y‘°: Taxic
Toxicology: is the branch of pharmacology that deals with the = = ,g"’j
undesirable effects of chemicals on living systems -’:’: i 3
Molecular toxicology: the study of the effects of toxicants at mo’;: \
the molecular levels.....cell growth, differentiation, genes, Pon 73 !{

DNA, RNA, proteins
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TOXICOLOGY DISCIPLINES

<+ ChEnvironmental toxicologys we deal with toxinis presented in S ony;,,

focuses on the impacts of chemical pollutants in the
environment on biological organisms, study the effects of

chemicals that are contaminants of food, water, soil, or the
atmosphere

J Industrial (occugatjonal)»toxicolqgﬁ:g
* Toxic exposure in the workplace or during product testing.

— Clinical (medical) LOXIEBIogYs is concerned with disease caused by
or uniquely associated with toxic substances focus on the
diagnosis, management and prevention of poisoning or ADEs.

medicine

paisons

TOXICOLOGY DISCIPLINES Bl

Sforensic F™™ 5°

£ toxicology

ncl

app

T .

IForensic toxicalagy: the use of toxicology to aid medical and

SR e— legal investigation of death.
Z_lj’j is @ hybrid of analytic chemistry and fundamental toxicologic

ox\dy-“ principles that focuses primarily on the medicolegal aspects of

wp JL_ 5 the harmful effects of chemicals on humans and animals.
G
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What is a Poison??

HA s % . n :
Il' substances are poisons; o S JS jisly
there is none that is not a poison. ~ P2'*¢"
. Byt >\P 9
The right dose dosc Ot uks

differentiates a poison and a remedy”

Paracelsus (1493-1541)

What is a Poison??

] Poisoning or exposure??

O Many people consider that poisoning start the moment

exposure OCCUrs

to a wide variety of toxic

In reality, we are exposed
food and water that we

substances each day from
ingest, and air that we breath

iJ



What is Response?
provenc AR o 0 5 s 20
i o o)

{4
I Change from normal state — could be molecular, cellular,

(@ organ, or organism level......the symptoms

U The degree and spectra of responses depend upon the

dose and the organism
. Z._{).-.;_S\ U!L;: - g . .
‘Zli:;".'ii; %y ¥ Immediate vs. Delayed (carcinogenic)

v" Reversible vs. Irreversible (liver vs. brain, teratogenic

Can be —
P anage] effect) Le ceits canth e rzpaed
I L':fp::_jJ

v" Local vs. Systemic

Sk o “V Graded vs. Quantal.....degrees of the same damage vs.

exposer/ll ornone L,
U Allergic Reactions & ldiosyncratic Reactions....ADRs
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haracteristics of Exposure




1. Dose

(A The amount of chemical entering the body

[ This is usually given as:

:

mg of chemical / kg of body weight =\mg/kg

. L1 The dose is dependent upon:
“‘fJ}_ “Ms  4—3 The environmental concentration
o sl g . :
ool g8 » The properties of the toxicant
Co Jwiwi  » The frequency of exposure
» The length of exposure

> The exposure pathway ( orally » Through $he skin ,6I D



Characteristics of Exposure

2. Exposure: Pathways

U Routes and Sites of Exposure:

GCI JbL o Ingestion (GIT), (first pass effect)

abSO F4’104 o\ i)
A-'a:..;l Gi u-ﬁus * Ex. Lidocaine and Verapamil {antiarrhythmic drugs)
Je' @ Lpsws Inhalation (Lungs): rapid absorption, because of large alveolar

wesZW  surface area
deconta rinadion ; . . . . é
Dermal/Topical (Skin), absorption varies with area of

U ';DJ')i 2_-,1ﬁ
GI I application and drug formulation, but usually absorptlon is

(,.'QQJ ), olg 9% Slower than other routes
),..) CLEW"(NJI lnjechon most fommen faues\

nlz (fa!s JL .= Intravenous, intramuscular, intraperitoneal

ere U Typical response of Routes and Sites of Exposure:

ey o 70 = YP
Elemnction [ i.v > inhalation > i.p > i.m > oral > tOpICaiI
form . systernc
CirC
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Move I J =

Yoxi abol. icti : oy
e Merabdit  Characteristics of Exposure

3. Duration and fr ' - 2oz D
- b equency of exposure e LHEEE 0
Longer Yime a Toycmogxsts usually divide the exposure of experimental
EXposuve animals to chemicals into 4 categories......:
/#'”6' i Acute < 24hr Usually 1 exposure
q S@V”O VCSPonsC —~~ S
Sub-acute 1 month Repeated exposure —» ;:Jj'
AP e P
Sub-chronic  1-3 months Repeated exposure
———
Chronic >3 months Repeated exposure
SAAN

[ Over time, the amount of chemical in the body can build
up, it can redistribute, or it can overcome repair and
removal mechanisms

Single expesure 1S pove
foxic Han e clbnic Eexposuve




The other time-related factor that is important in the temporal
characterization of repeated exposures is the@'equencyfof

exposure
s s
l--'41>A.J| ‘ Single Repeated doses
rate of vake 0% - T _ .
2B sV i ndmns\fo‘huﬁ_f‘_ » Concentration range of toxic response

ToKich) Yoot B A s ele & adminy b

\ " — e ——

=TT in = ele
 reach the roxicty V admin = e

ia one s'mjle dose

ele A b C P ; \\\i ( Toxic zont N YP92 ]
= adwn, \ ™ \ ;
a‘olo Sd L.\"J'QJ \\ \‘A ‘\A\\ < C \

"IML;'J\ 'Q..SJ.)-.L\ 03-“0

fsm o\s'mj e AOSQ 2 h G | _).J‘ Chavce _‘?
“ \ Qc \
B ATV e [ | Tate b o ==
5 |\\ 0,1 S, .\ f L
S \ ¢ ho [t .
T _ —, ey I
need g H:_gk Conc 521 \ & 14 2

Toxidy Jeo¥ Qe : .

L _ 7 L IS R elc > axpos:fc
OF YO}C Time Time . < -\o-ﬁ_;"
raﬁ% 7 of EXposvieThe relationship b iminati - )
e onship between elimination rate and frequency of o . v o, @l
gt exposure RIS Aaatiger ,):p.l 5‘~le
S'\*Qé/ '!'gxye; of ule »ngU“JJ—’ n@&#@* MI}JL}E‘J?JL.'LC:‘;&*
o » N Y -
kF Drs: pel;P “Dia 01“‘.5 < Poent o OWS s

Voparhics Sactor :
O\{uﬁ ACCuwh laion ) C)\wcépofh— Lo exp?m) ele ) 0y

Dose Response Relationship

U The magnitude of drug effect depends on the drug
concentration at the receptor site, which is in turn
determined by the dose of drug administered and by
factors of the drug pharmacokinetic profile

U There is a graded dose-response relationship in each
Y F !
individual and a guantal dose-response relationship in a
—— NP N
population Ls i
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Graded-dose response relationship

J The response t d i -aded effect ' g
~ O a drug is a(graded effect] meaning that efeect JI
the the measured effect is continuous over a range of o e

y ‘ Conhnuous

{
99—522 exposunt o 4
r‘ange of olo.m

() Graded dose response curves are constructed by plotting
the magnitude of the response against increasing_doses of

a drug (or log dose)

P —

Dose-Response Relationship

LYW JS ¢ [J As the dose of a toxicant increases, so does the response
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Graded-dose response relationship

- Two important properties of drugs can be determined by
the graded dose response curves:

dok I\ S e IS & [ Potency < uaer of 4k dose, needed to Produce an eltedt

Pe \'chy I g _
- Maximal toxicity
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Shape of the Dose-Response Curve

* For substances that are required for normal
physiologic function and survival (e.g.,
vitamins and essential trace elements such as
chromium, cobalt, and selenium), the shape of
the “graded” dose-response relationship in an
individual over the entire dose range is

actually U-shaped. | .
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Shape of the Dose-Response Curve

A f < Death
; N\ Threshold for adverse response
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Evaluating the Dose Response
Relationship

O The quantal (all or none) dose-effect curve is often
characterizes the distribution of responses to different
doses in a population of individual organisms

O Median_toxic_dose(TDs,): the dose at which 50% of
individuals/population exhibit a particular toxic effect

N

O If the toxic effect is death of thefanimal, a median lethal
dose (LD.,) may be experimentally defined

[ Median effective dose (EDcy):.......2? ebfeckive dose v 502 of I
' Pepulatisn .
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Pharmacodynamics

* In the field of pharmacology, an inverse
agonist is an agent that binds to the same
receptor as an agonist but induces a
pharmacological response opposite to that
antagonist. Antagonist has no activity in the

absence of an agonist or inverse agonist but
can block the activity of either.

X Inverse agonist — bl 4o MW vesphos byy oppeste o

Ha agonigt
HR Iy dLE.g S HR IV 'y agonist P

Toxicodynamics & Kinetics



