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Abstract

he liver is the major site of endogenous and exogenous drug metabolism. The primary result of drug metabolism is the pro-
Tduction of more water-soluble and therefore more easily excreted drug metabolites. Drugs are sometimes biotransformed
into more reactive metabolites, which may lead to toxicity. Volatile anesthetics, like most drugs, undergo metabolism in the body
and are sometimes associated with toxic reactions. Here, author will discuss the metabolism and hepatic toxicity of inhaled anes-
thetics. Toxicity and liver injury have been reported after repeated exposure on subsequent occasions to different fluorinated
anesthetics. This phenomenon of cross — sensitization has also been reported with the chlorofluorocarbon(CFC) replacement
agents, the hydrochlorofluorocarbons (HCFCs). Halothane, enflurane, sevoflurane, isoflurane, desflurane are all metabolized to tri-
fluoroacetic acid, which have been reported to induce liver injury in susceptible patients. The propensity to produce liver injury
appears to parrel metabolism of the parent drug: halothane(20%) >>>> enflurane(2.5%) >> sevoflurane(1%) > isoflurane(0.2%)
> desflurane(0.02%). The use of any anesthetic must be based on its benefits and risks, how it may produce toxicity, and in
which patients it may be most safely administered. Nonhalogenated inhaled anesthetics (nitrous oxide, xenon) chemically inert
and not metabolized in human tissue. The perfect anesthetic agents dose not exist. But ongoing research attempts to uncover
emerging toxicities. Xenon is not currently approved for clinical use. Other than the expense associated with its use, it may be the
most ideal anesthetic agent. In general, surgical manipulation or disturbance of the surgical site appears to be more important in
decreasing hepatic blood flow than current anesthetic agents such as isoflurane, sevoflurane, and desflurane or technique.
However, the clinician is challenged to balance new information with current clinical practices and choice the safest, most effec-
tive agents for each patient.
Keywords : Anesthetics; Hepatic toxicity; Hydrochlorofluorocarbon; Trifluoroacetic acid; Xenon
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Table 1. Metabolic rate of inhalation anesthetics

Antibacterial Metabolic rate (%)
Methoxyflurane 75

Halothane 25~45

Enflurane 2~8

Sevoflurane 1~5

Isoflurane 0.2

Desflurane 0.02
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Table 2. Investigation of postoperative liver dysfunction

History and physical examination

Medications

Prior anesthetic exposure
Intraoperative course
Postoperative course
Clinical tests

Antibody screening
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Table 3. Clinical features of halothane hepatitis

Mild Form

Incidence 1:5

Fulminant Form
Incidence 1:10,000

Repeat exposure not necessary

Mild elevation of AST, ALT

Multiple exposures
Marked elevation of AST,
ALT, bilirubin, alkaline
posphatase

Focal necrosis Massive hepatic necrosis
Self-limited Mortality rate: 50%
Antibodies to halothane-

altered protein antigens

ALT, alanine aminotransferase; AST, aspartate aminotransferase
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Table 4. Halothane antigens

Molecular mass Protein
(kd)
100 Endoplasmin
82 GRP—78
80 ERP—72
63 Calreticulin
59 Carboxylesterase
57 Protein disulfide isomerase
54 Cytochrome P450
58 Protein disulfide isomerase (isoform)
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