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Protective Effects of Leaf and Flower Extracts from Cirsium japonicum var.
ussuriense on Oxidative Damage in Normal Human Erythrocytes and Plasma
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Abstract — Cirsium japonicum vat ussuriense is often used in treatment of human disease such as hemorrhage, blood con-
gestion and inflammation. This study was accomplished to evaluate the antioxidant properties of the leaf (CLE) and flower
(CFE) extracts of C. japonicum var. ussuriense to protect normal human red blood cells (RBC) and plasma samples against oxi-
dative damage in vitro. CLE and CFE were prepared by extracting with hot water. In red blood cells and plasma, oxidative
hemolysis and lipid peroxidation induced by the aqueous peroxyl radical generator [2,2'-azobis (2-amidinopropane) dihy-
drochloride, AAPH] were significantly suppressed by CLE or CFE in a dose-dependent manner at the same time. CLE and
CFE also prevented the depletion of cytosolic antioxidant glutathione (GSH) in RBC. These results suggest that the leaves and
flowers of C. japonicum vatr ussuriense may have the antioxidant properties.
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Fig. 1. Kinetic of AAPH-induced hemolysis in human red
blood cells (RBC). RBC suspension at 5% hematocrit was
incubated with PBS. Then it was incubated with and without
50 mM AAPH for 6 h at 37°C. Values are means+ SD of
three independent experiments. “p<0.001 versus the non-treated
control group.
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Fig. 2. Effects of an aqueous leaf (CLE) and flower (CFE)
extracts from C. japonicum var ussuriense and Vitamin C (Vit.
C) on AAPH-induced hemolysis in RBC. RBC suspension at
5% hematocrit was incubated with PBS (control), or
preincubated with the different concentration (25-200 pg/mL)
of CLE, CFE or Vit. C for 30 min. Then it was incubated with
and without 50 mM AAPH for 4 h at 37°C. Values are means
+ SD of three independent experiments. “p<0.001 versus the
non-treated control group. *p<0.05, **p<0.01 and ***p<0.001
versus AAPH-treated group.
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Fig. 3. Effects of CLE and CFE from C. japonicum var
ussuriense and Vit. C on AAPH-induced MDA in RBC. RBC
suspension at 5% hematocrit was incubated with PBS
(control), or preincubated with the different concentration (25-
200 pg/mL) of CLE, CFE or Vit C for 30 min. Then it was
incubated with and without 50 mM AAPH for 4 h at 37°C.
Values are means+SD of three independent experiments.
#p<0.001 versus the non-treated control group. *p<0.05,
**p<0.01 and ***p<0.001 versus AAPH-treated group.
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Fig. 4. Effects of CLE and CFE from C. japonicum var
ussuriense and Vit. C on AAPH-induced MDA in plasma.
Plasma (1:50 v/v in PBS) was incubated with PBS (control),
or preincubated with the different concentration (25-200 g/
mL) of CLE, CFE or Vit C for 30 min. Then it was incubated
with and without 50 mM AAPH for 4 h at 37°C. Values are
means = SD of three independent experiments. #p<0.001 versus
the non-treated control group. *p<0.05, **p<0.01 and ***p<0.001
versus AAPH-treated group.
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Fig. 5. Effects of CLE and CFE from C. japonicum var
ussuriense and Vit. C on AAPH-induced glutathione (GSH) in
RBC. Plasma (1:50 v/v in PBS) was incubated with PBS
(control), or preincubated with the different concentration (25-
200 pg/mL) of CLE, CFE or Vit C for 30 min. Then it was
incubated with and without 50 mM AAPH for 4 h at 37°C.
Values are means+SD of three independent experiments.
#p<0.001 versus the non-treated control group. *p<0.05, **p<0.01
and ***p<0.001 versus AAPH-treated group.
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