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Abstract Tacrolimus, a type of macrolide produced by Streptomyces tsukubaensis, is widely used
as an immunosuppressant. However, continuous exposure to tacrolimus causes oxidative stress
in normal cells, ultimately inducing cell injury. Therefore, this study investigated whether luthione,
a reduced glutathione, could inhibit tacrolimus-induced cytotoxicity in olive flounder (hirame)
natural embryo (HINAE) cells. According to the results, luthione significantly inhibited tacroli-
mus-induced reduction in cell viability in a concentration-dependent manner. Additinally, although
luthione unaffected autophagy by tacrolimus, tacrolimus-induced apoptosis was significantly sup-
pressed in the presence of luthione. Luthione also markedly blocked DNA damage in tacroli-
mus-treated HINAE cells, associated with the inhibition of reactive oxygen species (ROS)
generation. Additionally, tacrolimus cytotoxicity in HINAE cells was correlated with increased
inflammatory response, also attenuated by luthione. Collectively, these results show that at least
luthione protects HINAE cells against tacrolimus-induced DNA damage, apoptosis, and in-
flammation, but not autophagy, by scavenging ROS. Although additional in-vivo studies are re-
quired, this study’s results can be used as a basis for utilizing luthione to reduce the toxicity
of fish cells caused by excessive immune responses.
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Figure 4. Luthione attenuated apoptosis in tacrolimus-treated
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one for 1 h and then treated with 50 nM tacrolimus
for another 1 h (A) or 24 h (B). (A) The intracellular
ROS production levels were determined using flow
cytometyr after DCF-DA staining. Values are present

seokok

ed as mean = SD ( p<0.001 compared with the cont
rol group; "p<0.001 compared with tacrolimus treat
ment group). (B) After treatment, comet assay was
performed to analyze DNA damage. Representative
immunofluorescence microscopic images are shown.
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