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ABSTRACT

Objective : The roots, leaves, flowers, stems and seeds of Cirsium japonicum var, ussuriense are often used in
treatment of human diseases such as hemorrhage, blood congestion and inflammation, Focusing our attention
on natural and bioavailable sources of antioxidants and anti—inflammation, we undertook to investigate the
antioxidant and anti—inflammatory properties of Cirsium japonicum var, ussuriense used as a folk medicine in
Korea,

Methods : The extracts of the leaves, stems, flowers, seeds and roots from C japonicum var, ussuriense were
prepared by extracting with water or 80% ethanol, Total flavonoids and polyphenols were measured by a
colorimetric assay., The free radical scavenging activity of the extract was analyzed by the DPPH
(1,1—diphenyl—2—picryl hydrazyl), ABTS (2,2 —azino—bis(3—ethylbenzthiazoline—6—sulfonic acid) and Griess
reagent assay. An oxidative product of nitric oxide (NO), was measured in the culture medium by the Griess
reaction, The level of prostaglandin E; (PGE;) was measured by enzyme—linked immunosorbent assay. The
expressions of inducible nitric oxide synthase (iNOS) and cyclooxygenase—2 (COX—2) were measured by Western
blot analysis,

Results : Total flavonoid and polyphenol amounts of the leaves (CLE) and flowers (CFE) showed higher than
those of the seed extract (CSE), stem extract (CSTE) and roots (CRE). CLE and CFE also showed the high
antioxidant activities such as DPPH, NO-like and ABTS radical scavenging activity, An antioxidant activities of
these water extracts showed higher than those of 80% ethanol extracts, We investigated the anti—inflammatory
effects of CLE on lipopolysaccharide (LPS)—stimulated RAW 264.7 cells, CLE significantly suppressed the levels
of the inflammatory mediators such as NO and prostaglandin E; (PGE;) in dose dependant, Furthermore, the
levels of iNOS and COX—2 protein expressions were markedly suppressed by the treatment with CLE extract in
a dose dependent manner,

Conclusions : These results suggest that CLE water extract has a higher anoxidant and anti—inflammatory
activity, these properties may contribute to the oxidative and inflammatory related disease care,
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C. Japonicum var, ussurien the extracts

Kind" Total polyphenol (mg/g) Total flavonoid (mg/g)
Water extract Ethanol extract Ethanol extract
Leaves (CLE) 74.0+1.036% 62.1+0,992° 204.5+0,374° 201,1+2,158
Stems (CSTE) 40,7+1,342" 26.4+0,375% 144,3+0.001” 104.5+3,290%
Flowers (CFE) 70,841,507 61.3+0.375% 190.8+0,373% 180.4+1,645Y
Seeds (CSE) 54,540,507 44,140,375 145,240,324 147.2+3,290%
Root (CRE) 30,240,657 26.6+1.125" 127.4+3,324% 106.4+3.158”

"The extracts of the roots, leaves, flowers, stems and seeds from C jgoonicum var, ussuriense was prepared by extracting with water or

80% ethanol.

@ v/glues with the different letter are significantly different by Duncan's multiple range test.
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Fig. 1. Effects of C japonicum var., ussuriense the extracts on
DPPH radical scavensing activity. The extracts of the leaves
(CLE), stems (CSTE), flowers (CFE), seeds (CSE), and roots
(CRE) from C. japonicum var. ussuriense was prepared by
extracting with water or 80% ethanol. DPPH radical scavensing
activity of each extract (500 x# g/mL) was measured at 30 min as
described in the section of Materials and Methods. Values are
shown as mean = SD. of 3 replicates.
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Fig. 2. Effects of C. japonicum var. ussuriense the extracts on
NO—like radical scavensing activity. The extracts of the leaves
(CLE), stems (CSTE), flowers (CFE), seeds (CSE), and roots
(CRE) from C japonicum var. ussuriense was prepared by
extracting with water or 80% ethanol. NO—like radical scavensing
activity of each extract (500 x g/mL) was measured by Griss
reagent as described in the section of Materials and Methods.
Values are shown as mean = SD. of 3 replicates.
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Fig. 3. Effects of C japonicum var., ussuriense the extracts on
ABTS radical scavensing activity. The extracts of the leaves (CLE),
stems (CSTE), flowers (CFE), seeds (CSE), and roots (CRE) from
C. japonicum var, ussuriense was prepared by extracting with
water or 80% ethanol. ABTS radical scavensing activity of each
extract (500 g g/mL) was measured by ABTS assay method as
described in the section of Materials and Methods. Values are
shown as mean = SD. of 3 replicates.
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Fig. 4. Effects of C japonicum var. ussuriense the leaf extracts
(CLE) on cell viability in LPS—treated RAW 264.7 macrophages.
Cells were pretreated with or without CLE at indicated
concentrations for 2 h, and then incubated with or without LPS (1
u g/mL) for 24 h. Cell viability were measured by MTT assay as
described in the section of Materials and Methods. Values are
means = SD of three independant experiments. *£{0.001 versus
the non—treated control group. *p(0.0S and **p(0.0S versus control
group treated with LPS alone.
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Fig. 5. Effects of C. japonicum var. ussuriense the leaf extracts
(CLE) on LPS—induced NO production and iNOS expression in
RAW 264.7. Cells were pretreated with or without CLE at
indicated concentrations for 2 h, and then incubated with or
without LPS (1 z g/mL for 18 h (INOS) or 24 h (NO). (A) NO
produced by cells was measured by the method of Griess. (B)
Western blot analysis on iINOS expression was carried out as
described in the section of Materials and Methods. Values are
means = SD of three indepegdant experirrjgnts_ #X0.001 versus
the non—treated control group. ©0.05 and ©X0.05 versus control
group treated with LPS alone.

6. PGE; AAF COX-2 Wdo] u]x]x CLEY

AAH o I4F2E9 CLEZ} PGE; A owdr 93
S nx=x opEry] st RAW 2647 TIRIANE
(1x10°/mL)E HFst 4A7F Fo] CLEE 25-200 4
g/mLe B=2 247 F¢ A A o LPS (1 g«
g/mL)Z A=g & 24A7F wigsta wigFdol| ZAH PGE,
£ =73kt 1 A Fig. 6AT Zo| ojmdt okEo] g
Hx gL dixFe]| uHEA LPSE ASFEE S
4,210.45+389.57 pg/mLE Z7}E9loy, 25 4 g/mL
CLE Ag7& AYs 50-200 x g/mL CLE AL &
Lo oEHOoE PGE; A& #A2EYT 53] 200 4
g/mL CLE AgZeAe 1 537F $53t4th(p0.01). ©]
o} Zro] CLE7} PGE; A4 Al gt 535 dob %
COX—-2¢] &4 9 ode njX= CLEQ FFS gotE7]
J5te] RAW 264.7 HhAAIE(1x 10°/mL)E HE3k 447t
Zo| CLEE 25-200 yx g/mLe &2 2A7F 59 A A
g oy LPS (1 g g/mL)E =3 & 18AIZF wjekstal A
EE 58319 lysis buffer®2 AZS £EA]7]11 COX-29)
g3 HdE &3ttt 1 A3 PGE; A/dol oigt CLE
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o] oA FAtat Zo] COX—2 BT WHo] Hwof| oEA
o2 AA5tHFig. 6B). ol#gt ZI= CLEZF COX-2 &
A3 9rEe AAIFO 2N PGE, AL 24T 4 Y= &3}
7} e Aoz AlgHY

5000

g

o
=
=
=]

PGEZ concentration {pgimL)

LP3 (1 pgimi) - + + + + +
CLE (ug/ka) 0 0 50 100 200 400
CLE (pgiml) - 25 50 100 200

LPS (1pg) -

Fig. 6. Effects of C japonicum var. ussuriense the leaf extracts
(CLE) on LPS—induced PGE; production and COX—2 expression in
RAW 264.7. Cells were pretreated with or without CLE at
indicated concentrations for 2 h, and then incubated with or
without LPS (1 z g/mL for 18 h (COX=2) or 24 h ( PGE,). (A)
PGE, produced by cells was measured by ELISA assay (B)
Western blot analysis on COX—2 expression was carried out as
described in the section of Materials and Methods. Values are
means = SD of three independant experiments. *{0.001 versus
the non—treated control group. *p(0.0S and **p(0_05versus control
group treated with LPS alone.
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