Toxicodynamics & Kinetics
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Toxicokinetics: Disposition (ADME)

*( ToxicdkineticsJi the quantitation of the time course of
toxicants in the body during the processes of absorption,

distribution, biotransformation, and excretion or clearance
of toxicants

In other words, toxicokinetics reflects how the body handles

toxicants as indicated by the plasma concentration of that
xenobiotic at various time points

The end result of these toxicokinetic processes is a

biologically toxic dose of the toxicant/s
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Toxicokinetics: ADME
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: nce a living organism has been exposed to a toxicant, the
ompound must get into the body and to its target site in an

active form in order to cause an adverse effect
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U Inhalation: readily absorb gases into the blood via the
alveoli (large alveolar surface, high blood flow)
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alveolar sacs of the lungs (nanoparticles!!)
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U Storage in adipose tissue: very lipophilic compounds (DDT)
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ELIMINATION =
EXCRETION + METABOLISM

Elimination
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v Water soluble products are filtered out of the blood by the
kidney and excreted into the urine
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v/ Compounds can be extracted by the liver and excreted into
the bile. The bile drains into the small intestine and is

eliminated in the feces
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Metabolism (biotransformatlon)

ion of active
JToxic response depends on the concentration
compound at the target site over time
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1 1** objective — make chemical agents more water soluble
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* Increase solubility - decrease amount at target
** Increase ionization ---

increase excretion rate ---- decrease toxicity
Q Bioactivation/toxication ---- biotransformation can result in
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Factors influencing Toxicity

1. Composition of the toxic agent:

o ce
> Abasic fallacy: responsible toxicant is the pure substan

» Physiochemical composition of ~toxicant: solubility,

charge, hydrophobicity, powder/dust
* Solid vs Liquid
* Poisoning is more with liquid and small particles (particle
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Factors influencing Toxicity
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®» E.g: Cr3* relatively non-toxic, Cré* causes skin and nasal
corrosion and lung cancer
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Factors influencing Toxicity
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3. Route of exposure: oral, inhalation, dermal
* Affect time of onset, intensity and duration
* Predict the degree of toxicity and the organ mainly affected
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Factors influencing Toxicity

Oral is related to:

© * Rate of disintegration & dissolution
@ « Degree of ionization wA
@« Solid forms? Tendency to clump together

@+ Presence of food: protein and fat delay absorption,

carbohydrate beverages increase absorption & f,/ e
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Factors influencing Toxicity
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Factors influencing Toxicity

6. Ageand maturlt
~2 wok Alwven *o( (‘tmqs«'\w‘( \90\\0\5

* Ch
oramw greybabysyndrome
* Geria
L tric...generalized decrease in blood supply to
e....decrease in toxicity....(not always)
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Factors influencing Toxicity

7. Nutritional state

. Empty stomach or food contents (pH, high fat,....)
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Factors influencing Toxicity

9. Gender

* Difference in absorption

* Difference in metabolism rate....

]‘ * Differences in quantities of muscle mass and fat

, tissue....in i.m injection
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Factors influencing Toxicity

8. Genetics: (Genetic toxicology....normal Gaussian curve) 'C:*_JW gl

. T A,
* Species, strain variation, Inter-individual variations

* Succinylcholine metabolized by pseudocholisterenase into
succinylmonocholine + choline then....

Esterase (liver)

Succinic acid + choline

* G6PD deficiency..... may cause hemolytic anemia



0 All substances can be poison
U Dose determines the response

U Pathway, duration, frequency of exposure and chemical
determine dose

U The extend of the effect is dependent upon 'Fhe
concentration of the active compound at its site of action
over time

Q Bioactivation.....compounds to reactive metabolites

Q Individual variation of the organism will affect absorption,
distribution, metabolism, & excretion
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