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TABLE 4.3 Functions of the Liver and Characteristics of Chemicals Agents Associated with
Hepatotoxicity

Physiologic liver Associated pathways Representative drug Resulting damage
function or toxins
Biochemical Glucose storage and CCLy, ethanol, insulin  Hypoglycemia
homeostasis synthesis
Cholesterol synthesis Hypercholesterolemia,
and uptake fatty liver
Protein synthesis Clotting factors, albumin,  Iron, metals, aspirin Hemorrhage
lipoproteins (LDL, Hypoalbuminemia
VLDL) Fatty liver
Bioactivation and P450 isozymes CCL,, acetaminophen Increased sensitivity to
detoxification Glutathione/GSH levels Acetaminophen drug interactions, drug
Oxygen-dependent Allyl alcohol, ethanol, overdose
bioactivation iron
Bile formation and Bilirubin and cholesterol Amoxicillin Bile duct damage,
secretion synthesis; uptake of malnutrition,
lipids and vitamins gallstones, steatorrhea

Abbreviations. LDL, low-density lipoproteins; VLDL, very low-density lipoproteins; GSH, reduced glutathione;
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cyclosporin, antiinflammatory nonsteroidal drugs (NSAIDSs)
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Acute Pulmonary Responses and Associated Select Toxic Agents

Common pathology Toxic agents

Bronchitis Arsenic, chlorine, chromium (VI)

Hard metal disease Titanium and tungsten carbides

Silicosis Silica

Pulmonary edema Histamine, paraquat, phosgene,
beryllium (berylliosis), nitrogen
oxide, nickel

Bronchoconstriction Histamine, cholinergic drugs,

prostaglandins, leukotrienes,
[}-adrenergic inhibitors
Acute pulmonary Paraquat, bleomycin
fibrosis
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Chronic Pulmonary Responses and Associated Select Toxic Agents

Common pathology  Toxic agents

Chronic pulmonary  Paraquat, bleomycin, aluminum dust,
fibrosis berrylium,

Asthma Isocyanates, tobacco smoking, air
pollution, ozone

Carcinoma Asbestos fibers (asbestosis), tobacco
smoking, metallic dusts, mustard
and radon gases, formaldehyde,
chromium, arsenic,
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Mechanism of
Drug classification Representative agents Cardiotoxic effects cardiotoxicity

Agents used in the treatment of CV disease

Antiarrhythmic: Propranolol, metoprolol, Heart block [}-Adrenergic receptor
Class Il atenolol inhibition
Cardiac glycosides Digoxin | AV conduction Na‘', K'-ATPase
inhibition
Catecholamines Epinephrine, Tachycardia [3,-Adrenergic receptor
isoproterenol, stimulation
norepinephrine

Aadad) 2013V 5280 VA Atrioventricular node
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Representative agents Cardiotoxic effects Mechanism of cardiotoxicity

Ethanol | Conductivity Oxidative stress
Gram-negative Bacterial Cardiogenic shock
bacteria endocarditis

Carbon tetrachloride,  Altered conduction 1 Adrenergic sensitivity
chloroform,

triochloroethane
Cadmium, lead Negative inotropy Altered Ca’ homeostasis
Acetone Altered conduction 1 Adrenergic sensitivity
Toluene, xylene Altered conduction 1 Adrenergic sensitivity

Abbreviation: CV = cardiovascular.
b g de juaa S Qi) e 5 i 5all o gand) andi O (Say
Jie 488y 4 i A v il L a1 tachycaridia ldl) dliasl de pud) o sandl
Oneliga¥] 5 Galliy oV sl ¢ o sSille gl ¢l
(el sl Jla 8 (abia 51y 3V ¢ Jlamnall pradycardia Gl dlias) dilasall o saull
Lseall Lo gY) e o gand) il
Ol S Jianl) Jia dass sall
s Y s (aledl Slaga shad (ge) (el s JY) Aaiall



s AT gl Ao drad) Sal gad) A

e el Ll diw 00 ) & jladl) (8l (30 digal) 5 Ao linal) cuililaasSll iyl ()
sy A s daua

& sl el Sl e Jadlad Ay Y1 2 ,SAl dpuiall 23a]) slacall aaall 3l ey

<l 5 yiul Environmental estrogens Jie saiad Wi 4501 5 400l LS jall 1
elanall aaall Ay 255 8 Lasie (S0 ¢ gapell 4Ll Y ) Al Lty 0 31 Ay

g s il g llaial juad e ALEN (aleall 5 5080 (i

Ay e e Avend) Ol il g dua jall Glea) Caudd

rdgalal) o gandd) - 4

Aalall LSyl g il jall am J Y1 g laall Jax g 5 anall 3 Laaas sliac V) ST e alall sy
i IS5 Dermatitis duals liledl) ) sa58 daala o san ) alad) Aabull Jal gall aniss
Phototoxicity s s<all aeuill (o355 Al Jal 52l

Ml Jsall A Zalal) VL Adadi jal) dsandl Jal sl

Reaction Common chemicals or toxic agents associated with dematotoxicity

Allergic contact dermatitis Topical antibiotics, antiseptics; preservatives, cosmetics; plant resins,
leather products, industrial solvents, cleaning products, paints;

Carcinogenic changes UV light, ionizing radiation, arsenic

Chemical burn Inorganic and organic acids or bases; ammonia; liquids or
concentrated vapors of halides, oxides; phenol, phosphorous;
organic solvents

Irritant dermatitis Any chemical or drug at low dose having this potential when applied
topically
Photoallergy Topical salicylic acid derivatives; hexachlorophene; camphor,

menthol, phenol
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Persistent organic pollutants 4Gl 43 gaal) a gaal) ¥

Organochlorine pesticides DDT -
Polychlorinated biphenyl(PCB) -
Dioxine -
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