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INTRODUCTION

 The solvent refers to a class of organic chemicals of variable lipophilicity

and volatility. 

 These properties, coupled with small molecular size and lack of charge, 

make inhalation the major route of exposure and provide for ready 

absorption across membranes of the lung, gastrointestinal (GI) tract, and 

skin.

 In general, the lipophilicity of solvents increases with increasing numbers of 

carbon and/or halogen atoms, while volatility decreases.

 Organic solvents are frequently used to dissolve, dilute, or disperse 

materials that are insoluble in water



1. Halogenated Aliphatic Hydrocarbons

 These agents find wide use as industrial solvents, degreasing agents, and cleaning agents. 

 The substances include carbon tetrachloride, chloroform, trichloroethylene, 

tetrachloroethylene (perchloroethylene), and 1,1,1-trichloroethane (methyl chloroform). 

 In laboratory animals, the halogenated hydrocarbons cause central nervous system 

depression, liver injury, kidney injury, and some degree of cardiotoxicity. 

 These substances are depressants of the central nervous system in humans, although their 

relative potencies vary considerably; chloroform is the most potent and was widely used as 

an anesthetic agent.





Halogenated Aliphatic Hydrocarbons

 Hepatotoxicity is also a common toxic effect that can occur in humans after acute or 

chronic exposures, the severity of the lesion being dependent on the amount absorbed. 

 Carbon tetrachloride is the most potent of the series in this regard.

 There is no specific treatment for acute intoxication resulting from exposure to halogenated 

hydrocarbons. Management depends on the organ system involved.



2. Aromatic Hydrocarbons

 Benzene is widely used for its solvent properties and as an intermediate in the synthesis of 

other chemicals.

 The acute toxic effect of benzene is depression of the central nervous system.

 Exposure to 7500 ppm for 30 minutes can be fatal.

 Exposure to concentrations larger than 3000 ppm may cause euphoria, nausea, locomotor

problems, and coma; vertigo, drowsiness, headache, and nausea may occur at 

concentrations ranging from 250 to 500 ppm.

 No specific treatment exists for the acute toxic effect of benzene.



Aromatic Hydrocarbons

 Chronic exposure to benzene can result unpredictable injury to the bone marrow; aplastic 

anemia, leukopenia, pancytopenia, or thrombocytopenia may occur. 

 Bone marrow cells in early stages of development appear to be most sensitive to benzene. 

 The early symptoms of chronic benzene intoxication may be rather vague (headache, 

fatigue, and loss of appetite).

 Toluene (methylbenzene) does not possess the myelotoxic properties of benzene, nor has it 

been associated with leukemia. 

 It is, however, a central nervous system depressant.



Solvent exposure pathways and media



1. Organochlorine Insecticides

 These agents are usually classified in four groups: DDT (chlorophenothane) and its 

analogs, benzene hexachlorides, cyclodienes, and toxaphenes.

 They can be absorbed through the skin as well as by inhalation or oral ingestion.

 The acute toxic properties of the organochlorine insecticides in humans are qualitatively 

similar. 

 These agents interfere with inactivation of the sodium channel in excitable membranes and 

cause rapid repetitive firing in most neurons.

 Calcium ion transport is inhibited.



Organochlorine Insecticides

 These events affect repolarization and enhance the excitability of neurons.

 The major effect is central nervous system stimulation. 

 With DDT, tremor may be the first manifestation, possibly continuing on to convulsions, 

whereas with the other compounds convulsions often appear as the first sign of intoxication. 

 There is no specific treatment for the acute intoxicated state, management being symptomatic. 

 The organochlorine insecticides are considered persistent chemicals. Degradation is quite slow 

when compared with other insecticides, and bioaccumulation, particularly in aquatic ecosystems, 

is well documented.



2. Organophosphorus Insecticides

 They are useful pesticides when in direct contact with insects or when used as plant 

systemics, where the agent is translocated within the plant and exerts its effects on insects 

that feed on the plant. 

 Some of these agents are used in human and veterinary medicine as local or systemic 

antiparasitics. 

 In mammals as well as insects, the major effect of these agents is inhibition of 

acetylcholinesterase through phosphorylation of the esteratic site. 



Organophosphorus Insecticides

 The signs and symptoms that characterize acute intoxication are due to inhibition of this 

enzyme and accumulation of acetylcholine; some of the agents also possess direct 

cholinergic activity.

 some of these agents are capable of phosphorylating another enzyme present in neural 

tissue, the so-called neuropathy target esterase. 

 This results in development of a delayed neurotoxicity characterized by polyneuropathy, 

associated with paralysis and axonal degeneration (organophosphorus ester-induced 

delayed polyneuropathy; OPIDP)



3. Carbamate Insecticides

 These compounds inhibit acetylcholinesterase by carbamoylation of the esteratic site. 

 Thus, they possess the toxic properties associated with inhibition of this enzyme as 

described for the organophosphorus insecticides.

 Spontaneous reactivation of cholinesterase is more rapid after inhibition by the carbamates. 



4. Botanical Insecticides

 Insecticides derived from natural sources include nicotine, rotenone, and pyrethrum.

 Nicotine reacts with the acetylcholine receptor of the postsynaptic membrane (sympathetic 

and parasympathetic ganglia, neuromuscular junction), resulting in depolarization of the 

membrane. 

 Toxic doses cause stimulation rapidly followed by blockade of transmission. 

 Treatment is directed toward maintenance of vital signs and suppression of convulsions.

 The oral ingestion of rotenone produces gastrointestinal irritation. Conjunctivitis, 

dermatitis, pharyngitis, and rhinitis can also occur. Treatment is symptomatic.



1. Chlorophenoxy Herbicides

 2,4-Dichlorophenoxyacetic acid (2,4-D), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), and 

their salts and esters are the major compounds of interest as herbicides used for the 

destruction of weeds. 

 In humans, 2,4-D in large doses can cause coma and generalized muscle hypotonia. 

 Rarely, muscle weakness and marked hypotonia may persist for several weeks. 

 With 2,4,5-T, coma may occur, but the muscular dysfunction is less evident.



2. Bipyridyl Herbicides

 Paraquat is the most important agent of this class .

 Its mechanism of action is said to be similar in plants and animals and involves single-

electron reduction of the herbicide to free radical species.

 In humans, the first signs and symptoms after oral exposure are attributable to 

gastrointestinal irritation (hematemesis and bloody stools). 

 Within a few days, however, delayed toxicity occurs, with respiratory distress and the 

development of congestive hemorrhagic pulmonary edema accompanied by widespread 

cellular proliferation. 



Bipyridyl Herbicides

 Hepatic, renal, or myocardial involvement may also be evident. 

 The interval between ingestion and death may be several weeks. 

 Because of the delayed pulmonary toxicity, prompt removal of paraquat from the digestive 

tract is important.

 Gastric lavage, the use of cathartics, and the use of adsorbents to prevent further absorption 

have all been advocated; after absorption, treatment is successful in fewer than 50% of 

cases.

 Oxygen should be used cautiously to combat dyspnea or cyanosis, as it may aggravate the 

pulmonary lesions. 

 Patients require prolonged observation, because the proliferative phase begins 1-2 weeks 

after ingestion.



ENVIRONMENTAL POLLUTANTS

 The polychlorinated biphenyls (PCBs, coplanar biphenyls) have been used in a large 

variety of applications as dielectric and heat transfer fluids, plasticizers, wax extenders, and 

flame retardants.

 These chemicals are highly stable and highly lipophilic, poorly metabolized, and very 

resistant to environmental degradation; they bioaccumulate in food chains. 

 Food is the major source of PCB residues in humans.



Polychlorinated Biphenyls

 Workers occupationally exposed to PCBs have exhibited the following clinical signs: 

dermatologic problems (chloracne, folliculitis, erythema, dryness, rash, hyperkeratosis, 

hyperpigmentation), some hepatic involvement, and elevated plasma triglycerides.

 The polychlorinated dibenzo-p-dioxins (PCDDs), or dioxins, have been mentioned above 

as a group of congeners of which the most important is 2,3,7,8-tetrachlorodibenzo-p-dioxin 

(TCDD). 

 In addition, there is a larger group of dioxin-like compounds, including certain 

polychlorinated dibenzofurans (PCDFs) and coplanar biphenyls.



Polychlorinated Biphenyls

 laboratory animals, TCDD administered in suitable doses has produced a wide variety of 

toxic effects, including a wasting syndrome (severe weight loss accompanied by reduction 

of muscle mass and adipose tissue), thymic atrophy, epidermal changes, hepatotoxicity, 

immunotoxicity, effects on reproduction and development, teratogenicity, and 

carcinogenicity. 


