TOXICOLOGICAL CHEMISTRY








TOXICOLOGY==> the science of poisons





poison, toxicant - a substance that is harmful to living organisms





Poisonous effects depends on:





type of organism exposed


the amount of the substance


the rate of the exposure


skin


inhalation


injection





Physical forms of toxicants:





gases


vapors


dusts


fumes


mists





Exposure:


dose


toxicant concentration


duration


frequency


rate











����					EXPOSURE





acute local		chronic local	acute systemic		chronic systemic














dose <----> response








DOSE:


amount (per unit mass of body) of a toxicant to which an organism is exposed





RESPONSE





effect upon an organism resulting from exposure to a toxicant


























									dose that would kill


									50% of subjects














TOXICITY RATING





	based on LD50








105 (nontoxic)	---------> 10-2 or smaller (supertoxic)








��					EXPOSURE








reversible								irreversible


(no lasting effects)						(permanent effects)











SENSITIVITY


��


										hypo








�							normal





�	hyper











��					toxic substances








xenobiotic									endogenous


foreign to living systems				natural in biologic systems








TOXICOLOGICAL CHEMISTRY





science that deals with the chemical nature & reactions of toxic substances, including their origins, uses, & chemical aspects of exposure, fates & disposal








�toxicant 	+ 		organism ---> 		toxic effect


�





	-----------------toxicological----------------> toxicology








METABOLISM OF XENOBIOTIC SPECIES





1. Phase I reactions





attachment of functional groups ===> more water soluble species





2. Phase II reaction





polar functional groups are sites for those reactions (conjugation)


enzymes attach conjugating agent to xenobiotics ===> conjugation product (less toxic)








KINETIC PHASE:


adsorption


metabolism


temporary storage


distribution


excretion





DYNAMIC PHASE


primary reaction


��biochemical response


�observable effects (behavioral or physiological response)





irreversible


reversible





O2Hb + CO<====> COHb + O2








impairment of enzyme function


alteration of cell membrane


interference with metabolism


interference with respiration


interference with regulatory process








alterations in vital signs:


temperature


pulse rate


respiratory rate


blood pressure


odors


changes in eyes


convulsions


paralysis


hallucinations


coma


TERATOGENS


chemical species that cause birth defects





enzyme inhibition


interference with energy supply


depravation of the fetus of essential substances





MUTAGENES


alter DNA to produce inheritable traits





replacement of amino groups in DNA bases by hydroxy groups


alkylation





























dimethylnitroso amine				methylemetane sulfonate








CARCINOGENIC AGENTS





Cancer ===> a condition characterized by the uncontrolled replication & growth of the bodyÕs own cells





Classification of Carcinogens:


chemical agents (PAH)


biological agents (retroviruses)


ionizing radiation (X-ray)


genetic factors (selective breeding)




















BIOCHEMISTRY OF CARCINOGENS





�1. initiation stage


	2. promotional stage


�


epigenetic carcinogens


genotoxic carcinogens


paracarcinogens (require metabolic activation)


ultimate carcinogens (metabolic species)








promoters


increase in the number of tumor cells


decrease in the length of time for tumor to develop








Chemical carcinogens ---> have the ability to form covalent bonds with macromolecular life molecules


�


alkylating agents --attach alkyl group to DNA





IMMUNE SYSTEM RESPONSE





acts as the bodyÕs natural defense system to protect it from xenobiotic chemicals. infectious agents, neoplastic cells








�toxicants =====> immunosupression


			impairment of the bodyÕs natural defense mechanisms





allergy (hypersensitivity)


immune system overacts to the presence of a foreign agent or its metabolites in a self-destructive manner





RISK ASSESSMENT





identification of hazard


dose-response assessment


exposure assessment


risk characterization


TOXIC ELEMENTS ( & elemental forms)





ozone


white phosphorus


elemental halogens


heavy metals - Be, Cd, Pb, Hg








TOXIC INORGANICS





cyanide (HCN)


carbon monoxide (CO)


nitrogen oxides (lipid peroxidation)


hydrogen halides, HX


inorganic compounds of Si


silica (SiO2)


silanes (H-Si)


silicon tetrahalides


phosphines (PH3)


tetraphosphorus dexoide (P4O10)


phosphorus halides (PX3)


phosphorus oxyhalides (POCl3)


hydrogen sulfide (H2S)


sulfur dioxide








ORGANOMETALLICS


organolead  -tetratethyl lead


organotin -TBT (tibutyltin)


carbonyl - [Ni(CO4)]





TOXIC ORGANIC COMPOUNDS


alkane hydrocarbons (no-hexane)


alkene & alkyne hydrocarbons


benzene & aromatic compounds


toluene


naphtalene


PAH


oxygen containing organics


oxides


