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Summary
Mimosine (3-hydroxy-4-oxo-1 (4H)-pyridinealanine), a tyrosine analogue is produced by plant Leucaena leucocephala.

Cytotoxic effects of mimosine were analyzed in relation to the generation of reactive oxygen species. 1. Treatment of

glioma C6 cells with mimosine induced cell death with DNA damage and repair processes. 2. Mimosine/iron complex in-

activated aconitase, the most sensitive enzyme to oxidative stress. The inactivation was dependent on sodium azide, an

inhibitor of catalase, indicating that mimosine/iron complex can generate hydrogen peroxide as a principal product. 3.

Mimosine stimulated the atuooxidation of Fe?" suggesting that mimosine promotes the activation of dioxygen molecule

by reduced iron. 4. Mimosine enhanced the Fe/ascorbate-dependent formation of 8-hydroxy-2-deoxyguanosine in DNA,

indicating generation of hydroxyl radical. Prooxidant action of mimosine may explain the cytotoxic effects of this com-

pound including alopecia and growth retardation reported previously.
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A, B: Light microscope; C, D: Comet assay

Fig. 1 Effects of mimosine on C6 glioma cells A, B. Light microscopic identification of apoptosis. Cells were cultured in high glu-
cose-containing Dulbecco’s modified Eagles’s medium supplemented with 10 % fetal bovine serum, and all cells were cul-
tured in a humidified atmosphere of 5 % CO2/95 % air. To find out apoptosis-inducing activity of mimosine, C6 glioma cells
were cultured in the absence or presence of mimosine for 24 h, then observed, and photographed. C, D. Comet assay. Comet
assays were performed essentially as described previously?. Cells treated with mimosine were trypsinized and washed
once with DMEM then with phosphate-buffered saline, then resuspended to a density of 3xX10° cells/mL. Aliquots of 50 uL
of this solution were added to 500 uL. Melt LM Agarose, and then plated 75 uL onto the provided glass microscope slides.
The agarose was allowed to set at 4C for 30 min, and the slides were then immersed in lysis solution at 4C for 1 h to dis-
solve cellular proteins and lipids. After placing in alkali solution for 1 h at room temperature in the dark, the slides were im-
mersed in 1XTris-borate-EDTA (TBE) buffer for 5 min twice and transferred to a horizontal electrophoretic apparatus con-
taining 1XTBE buffer for 10 min at 15 V in the dark. Slides were visualized using fluorescence microscopy(fluorescein filter).

A, C: Control. B,D: 250 uM mimosine added.
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Fig. 2 Effect of mimosine/iron complex on the activity of aconi-
tase in baker’s yeast. Yeast cells were permeabilized ac-
cording to the method reported previously®. Permeabi-
lized yeast cells (10 mg/mL) were mixed with 50 uM
FeSOQq, various concentrations of mimosine and 0.5 mM
NaNs in 40 mM Tris-HCI (pH 7.1). After incubation at 37°C
for 10 min, cells were collected by centrifugation at 800 Xg
for 5 min and suspended in 50 mM Tris-HCI (pH 7.1) con-
taining 0.5 M sorbitol at the concentration of 200 mg/mL.
Aconitase activity was determined by the coupling with
NADP-isocitrate dehydrogenase, and the reaction mix-
ture contained 5 mM citrate, 025 mM NADP, 4 mM
MgClz, 10 mU/mL of NADP-isocitrate dehydrogenase and
1 mg/mL of yeast. The increase in the absorbance at 340
nm was recorded. A. Effect of mimosine on the aconitase
activity in the absence and presence of NaN3 and super-
oxide dismutase. Concentration of mimosine was kept at
0.4 mM. B. Effect of the increasing concentrations of mi-
mosine on the aconitase activity in the presence of 50 uM
FeSOa.
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Fig. 3 Effect of mimosine on the autooxidation of Fe?*. FeSOq of
0.1 mM was incubated in 10 mM Tris-HCI (pH 7.0) at 37C.
Aliquot of 0.2 mL was mixed with 0.1 mL of 1 mM batho-
phenanthroline disulfonate at the indicated time and the
absorbance at 540 nm was recorded by microplate reader.
@, no addition ; [], 0.2 mM mimosine added.
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Fig. 4 Effect of mimosine on the iron-dependent formation of 8-
OHJG. Calf thymus DNA was treated with 0.1 mM ascor-
bate, 0. mM FeCls and various concentrations of mi-
mosine for lhr and 8-OHdG was determined by HPLC-
ECD method as described previously!. Data are ex-
pressed as mean *+ SD with three independent determina-
tions.
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