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Generation of reactive oxygen species and induction of apoptosis of HL60 cells by
ingredients of Sho-saiko-to, the traditional herbal medicine
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Summary

Prooxidant and apoptosis-inducing effects of Sho-saiko-to, a traditional Sino-Japanese herbal medicine and its active
ingredients were analyzed. Among the components of Sho-saiko-to, wogon the extract of Scutellaria root and
licorice root induced an apoptosis of HL60 cells, and produced reactive oxygen species intracellularly. Baicalein the
principal flavonoid in the Scutellaria root extract showed an induction of apoptosis of the cell, and further elevated
the intracellular levels of reactive oxygen species at the concentrations of 5 to 20 u M. Glycyrrhetinic acid, an ingre-
dient of licorice root extract, also induced apoptosis followed by the increase in the intracellular reactive oxygen
species. Growth-inhibitory and differentiation-regulating effects of Sho-saiko-to can be explained by the apoptosis-

inducing and reactive oxygen species-generating action of these ingreadients, baicalein and glycyrrhetinic acid.
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Fig.1 DNA fragmentation in HL60 cells treated with the ingredients of Sho-saiko-to (A) and
baicalein and glycyrrhetinic acid (B). A. HL60 cells (cell numbers of 5 x 10% were treated with
wogon, licorice and ginger extracts for 48hr. DNA was extracted with the Apoptosis Ladder
Detection Kit. Extracted DNA was analyzed by 1.5% agarose gel electrophoresis, and stained
with ethidium bromide. Lane 1, 123bp marker; lane 2, no treatment; lane 3, 100 # g/ ml wogon;
lane 4, 200 x4 g/ ml wogon; lane 5, 100 x4 g/ ml licorice; lane 6, 200 x g/ ml licorice; lane 7, 100 u
g/ ml ginger; lane 8, 200 u g/ ml ginger; lane 9, standard, ® X 174/ Hae II digest. B. HL60 cells
(cell numbers of 5 X 106) were treated with 5, 10, 50, 100 and 200 uM of baicalein and gly-
cyrrhetinic acid for 5hr and 3hr, respectively. DNA extracted with the Apoptosis Ladder
Detection Kit was analyzed by 1.5% agarose gel electrophoresis, and stained with ethidium
bromide. Lane 1, 123bp marker; lane 2, no treatment; lane 3, 5 ¢ M baicalein; lane 4, 10 u M
baicalein; lane 5, 50 uM; lane 6, 100 uM; lane 7, 5 uM glycyrrhetinic acid; lane 8, 10 uM gly-
cyrrhetinic acid; lane 9, 50 u M glycyrrhetinic acid; lane 10, 200 u M glycyrrhetinic acid; lane
11, standard ® x174/Hae Il digest
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Fig. 2 Induction of apoptosis of HL60 cells treated with wogon (A) and licorice extracts (B). HL60
cells were treated with wogon and licorice of the indicated concentrations for 48 hr.
Detection of apoptosis was described previously3>.

(A) Baicalein (B) Glycyrrhetinic acid
control control
SuM 10 uM
10 uM
50 uM 50 uM
100 uM 100 uM
0 10 20 30 0 20 40 60 80 100

Apoptotic cells ( % )

Fig. 3 Induction of apoptosis of HL60 cells treated with baicalein (A) and glycyrrhetinic acid (B). HL60
cells were treated with baicalein and glycyrrhetinic acid of the indicated concentrations for 4
and 3.5 hr, respectively, and detection of apoptosis was similar to those described in Fig. 2.
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Fig. 4 Generation of intracellular reactive oxygen species in HL60 cells treated with the ingredients
of Sho-saiko-to (A), baicalein (B) and glycyrrhetinic acid (C). Intracellular reactive oxygen
species were determined by loading fluorescent chromophore DCFH-DA to cells.
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Fig. 5 Effect of TEMPOL on the baicalein-mediated
apoptosis of HL60 cells. HL60 cells were
treated with 1 mM TEMPOL for 1 hr, and
apoptosis was induced by adding 10 or 100
uM baicalein. Apoptotic cell death was ana-
lyzed by flow cytometry method 4 hr after
the addition of baicalein as described above.
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