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The neurotoxicity of anesthetics in children is currently major concern for
not only for anesthesiologists but also patients and their parents. We compared the effects of the
intravenous anesthetics, midazolam, propofol, and thiopental sodium on primary cultured neurons
along with the course of development.

Although many in vitro studies showed that thiopental sodium is neuroprotective, clinical attempts
showed unsatisfactory results. We investigated the dynamics of the intracellular calciumin the
surviving neurons after hypoxic insults with or without TPS pretreatment following the application
of neurotransmitters. Though TPS was neuroprotective against HI morphologically, the response not to

L-glutamate but to acetylcholine was impaired. This may partially explain the inconsistent results
regarding the neuroprotective effects of TPS.
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¢ Transmitted light microphotographs of cultured cortical neurons exposed to vehicle or

anesthetics on days in vitro (DIV) 3—4 (A), 7-8 (B), and 13—14 (C), respectively. The images in
the upper row were taken shortly before administration of vehicle or anesthetic, and the images
in the lower rows were taken at 24 h after administration of these agents. Dead neurons
disappeared or stained with trypan blue in the microphotographs taken at the same region of
each given dish. A: DIV 3-4. Compared to normal saline (NS), thiopental sodium (TPS; 100
pM) and midazolam (MDZ; 10 uM) did not result in marked neuron death, while propofol
(PPF; 100 uM) markedly elicited neuronal death as compared to vehicle (dimethyl sulfoxide
[DMSO]/phosphate buffered saline [PBS]). B: DIV 7-8. Compared to NS, TPS (100 uM) and
MDZ (10 pM) did not result in marked neuron death, while PPF (100 pM) elicited neuronal
death as compared to vehicle (DMSO/NBS). C: DIV 13—14. No anesthetic elicited significant
neuronal death as compared to vehicle. NS: normal saline, TPS: thiopental sodium (100 uM),
MDZ: midazolam (10 uM), DMSO: DMSO dissolved in phosphate buffered saline (PBS), PPF:
propofol (10 uM and 100 uM), DIV: days in vitro.
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