Environmental Toxicology
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Definition: Environmental toxicology is refers to the study of various toxic substances such as
physical, chemical and biological agents. These substances are administered and interaction
between biological system of living being and show the adverse or delayered effects. The

toxicology includes the detection, symptoms, pathogenesis, mechanisms and control of toxicity.

Classification of toxicants: The study of environmental toxicants i.e. their nature and properties,
sources, environmental fate and harmful effects. Environmental Protection Agency (EPA), and
Occupational Safety and Health Administration and Consumer Product Safety Commission

(1978) are classified different type of toxicants present in environment.

Atmospheric toxicant: A large numbers of chemical substances reach the atmosphere as result
of natural processes and human activity. Environmental Protection Agency (EPA), and
Occupational Safety and Health Administration and Consumer Product Safety Commission have

listed 24 substances of the atmosphere as the most hazardous.



Classification of toxic substances

Environmental pollutants

Atmosp%eric toxicants
Asbestos, Lead
Mercury, Arsenic
Beryllium, Cadmium
Chromate, Benzene
CFCs, PCBs, PAN

0,, COx, NOx, SOx
Hydrocarbon
Vinylchloride
Chlorinated solvents

Photochemical
oxidants

Photochemical smog

Classification of toxic substances

Hydrosphéric toxicants

Sewage and other wastes
(organic and inorganic
toxicant)

Industrial effluents (textile,
Electroplating, tanneries,
papermill etc.)

Agricultural discharge
(chemical fertilizer, various
type of pesticides)

Wastes from thermal and
Nuclear power plants

Pesticides

l

l

Organophosphorus pesticides :
Dicholorvos, Phosphamidon,
Monocrotophon, Parathion,
Methyl-parathion, Ethion,
Fenitrothion, Fenthion,
Formothion, Phenthoate,
Diazinon, Quinalphos,
Phorate, Dimethoate,
Malathion

Organochlorinated pesticides:

DDT, HCH, Aldrin, Dieldrin,
Endrin, Endosulphan

l

Carbonate pesticides:

Carbamate, Carbanyl,
Propoxur, Aldicarb,
Carbofuran



Classification of toxic substances

Toxic sui>sta nces
Food additives Drugs
Tetrazine, Tylenol, Alcohol, Benzodiazepines,
Citric acids,

Warfarin, Xarelto, Heparin,

Sodium nitrate fatty ester, Cymbalta, Wellbutrin, Prozac,

Carbonate
' Zoloft, Hytrin, Cardura, Minipress,

Benzoyl peroxidase, o _ ,
Bromocriptine, Clarithromycin,

Nitrous oxides, . . iy
Clozapine, Cocaine, Colchicine,
Saccharin, Vegetable gum o . . _
Digoxin, Heroin, Semi-synthetic
Monosodium glutamate, .
opioids etc.
Butylated hydroxytoluene



Classification of toxic substances

Industrial chemicals

l

Carcinogens
Arsenic, vinyl
chloride, benzene,
ethylene oxide,
chlorophenols,
chlorophenoxyl
herbicides,
beryllium,
chromium,
formaldehyde,
isopropyl alcohol,
cadmium, asbestos,
benzidine, mustered
gas, radon, nickel.

Mutagens

Nickel,
Alfatoxin
ozone,
chromium,
cobalt, arsenic,
iron, cadmium,
benzene,
sodium azide,
aromatic
amine, PAH,
alkaloides

Natural toxin

l

Teratogens

Lead,
Arsenic
Cadmium
iodine,
mercury,
lithium,
mercury,
PCBs,
toluene,
drugs etc

l

Plant toxin:
Senecionine, Ouabin,
Amygdalin,
Xanthotoxin, Sinigrin,
Aucubin, Rotenone,
B-Cyanoalanine,
Viscotoxin, Abrin,
Hypericin, Hymenoxin

Fungal toxin:
Mycotoxin
(aflatoxin,
ochratoxins,
fumonisins,
trichothecenes,
zearalenone,
patulin etc.)

Bacteria toxin:
alpha toxin,
anthrax EF,
pneumolysin,
streptolysin O,
Botulinum toxin,
Tetanus toxin,
Shiga toxin,
Diphtheria toxin

Animal toxin:
Fasciculins,
RW-V, SVHPP,
BVPLA2

Principles of toxicology: Toxicology is refers to the study of adverse effect of chemicals on

living system. A toxicologist is trained to examine and communicate the nature of those effect on

living being. The toxicologist research examines cellular, biochemical and molecular mechanism

of action as well as functional effects.



Principal of toxicology
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Importance of toxicology: The study of toxicology may be useful to human being in many

ways:
1. The data on acute toxicity test for various chemical against various organism
a) to have an idea of toxic doses for xenobiotics for certain organisms
b) fixation of sub-lethal doses for long term toxicity test
c) evaluation of safe doses of those toxicants for certain organisms

d) recommendation for maximum permissible limits for those substances in the ambient air,

surface and portable water.

e) evaluation and recommendation of maximum acceptable daily intake

f) determination of sensitive species

g) determination of suitable indicator species in aquatic and terrestrial ecosystem
2. The data on long term toxicity tests may be reliable for the:

a) evaluation of safe level of toxicants.



b) development of sensitive predictive tests useful in obtaining information for risk

assessments
c) rational therapy of intoxications
d) determination of most sensitive stage of particular organisms
The knowledge of toxicology may be helpful in the development of:
a) suitable drugs against diseases
b) suitable and safe food additives
c) suitable and safe pesticides

4. Analytical toxicology provides suitable methods to evaluate the presence or absence

of different substances and their levels in the environment

5. Toxicology may be helpful in the development of suitable antidotes that are useful in
the treatment of cases of occupational, accidental or internal poisoning, and thus helpful

in protecting the living being.

Exposure of Toxicants: The toxic response occurs in biological system in depend on the
physical and chemical properties of the toxicants, the exposure situation and susceptibility of the
biological system. The toxic substances, which are metabolic backdown (biotransformation)
product reach appropriate site in the body at a concentration for a length of times. The major
factors that influence toxicity as it relative to exposure situation for a specific chemical are the

route of administration and the duration and frequency of exposure.

Route and Site of Exposure : The routes and site of exposure is define as nature of toxic
substance. The major routes by which toxic substances gain access to the body are GI tract
(ingetionl), lungs (Inhalation), skin (topical, percutaneous or dermal) and other parenteral routes.
The toxic substances generally produce the greatest effect and most rapid response when given

directly into blood stream.



Routes and site of exposure
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Ingestion Inhalation Topical Injection

v v . v
lntra*/enous Intramuscular  Subcutaneous Intraperitoneal

Duration and frequency of exposure: The toxicologist usually divide the exposure of animal to

chemical can be divided into four categories
a) Acute exposure — exposure period less than 24 hr.
b) Subacute exposure- exposure period 1 month or less
¢) Sub-chronic exposure- exposure period 1 to 3 months

d) Chronic exposure - exposure period more than 3 months or 1 year but may be longer
These three categories of repeated exposure can be by any route, but most often this occurs by

the oral route, with the chemical added directly to the died.

Type of Human Exposure

Intenlional Occu£ational Achental Envirgnmental Inthtional
exposure exposure poisoning exposure poisoning



