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Modulation of Intravenous Anesthetic Agents on Hepatocyte Cytoskeleton---An in vitro Confocal Microscopic Analysis
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Midazolam, an imidazobenzodiazepine derivative, is utilized as an intravenous anesthetic agent. Cytoskeleton is the major organelles in the
cytoplasm, which is important for the architecture, motility, metabolism, and intracellular signal transduction of the cell. This study was aimed to
elucidate the effects of midazolam and ketamine on cytoskeleton of hepatic cells, using human HepG?2 cells as the experimental model. The
results demonstrated that, in the clinically relevant concentration, midazolam (0.5 .mu.M ) and ketamine ( 100 .mu.M ) did not affect viability of
cells up to 24 hours. Cells were stained with TRITC-phalloidin that specifically binds filamentous actin, and observed using fluorescence
microscopy and laser scanning confocal microscopy. Exposures to midazolam or ketamine for 24 hours changed microfilament distribution and
reduced microfilament contents within cells. Reverse transcriptase-polymerase chain reaction assay was carried out to determine the effects of
midazolam and ketamine on the synthesis of actin. Midazolam induced alpha-actin mRNA synthesis without affecting the transcription of
beta-actin. Neither beta-actin nor alpha-actin mRNA production was affected by ketamine administration. Immunocytochemistry analysis was
carried out using anti-alpha-tubulin-FITC antibodies to determine the effects of midazolam and ketamine on microtubule cytoskeleton.
Microtubule structure was disorganized after exposure to either midazolam or ketamine for 6 and 24 hours. Erythromycin N-demethylation and
pentoxyresorufin O-dealkylase assays were carried out to determine the effects of midazolam and ketamine on enzyme activities of cytochrome
P450 3A4 and 2Bs. Neither 3A4 nor 2Bs activity was affected by midazolam or ketamine. Reverse chain-polymerase chain reaction was
performed to analyze the effects of midazolam and ketamine on the synthesis of cytochrome P450 mRNAs. Midazolam did not affect the
production of cytochrome P450 3A4 and 2B6 mRNA. Ketamine inhibited cytochrome P450 2B6 mRNA synthesis after exposed for 6 and 24
hours. Our results imply that hepatic cytoskeleton might be modulated by midazolam and ketamine. Changes in distribution of microfilaments
and disorganization of microtubules in hepatocytes might affect normal hepatic function, e.g. cytochrome P450. Further studies are necessary to

clarify the consequence and clinical importance.



