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Abstract

This study was camried out to investigate the anti-oxidative and anti-inflammatory effects of hot water extracts
of Ligularia fischeri cultivated in Youngyanggun. We obtained hot water extract (HWE) and cold water extract

(CWE) from L. fischeri.

The anti-oxidative activities of L. fischeri extracts were measured by

2,2-diphenyl-1-picrylhydrazyl radical scavenging activity. The anti-inflammatory effects of L. fischeri were evaluated
in human mast cell line-1 (HMC-1) cells stimulated with phorbol-12-myristate-13-acetate plus A23187 (PMACI).
The solid yields of HWE was 150% higher than CWE solid yield. Total polyphenol contents of HWE were 198.07+0.24
mg/g. The value of anti-oxidative activities of HWE were shown ICsy 28.2+0.04 ug/mL. We showed that HWE
significantly reduced the PMACI-induced the production of IL-6 (0.01-1 mg/mL), IL-8 (0.1-1 mg/mL), and TNF-a
(0.01-1 mg/mL). These results indicate that the HWE of L. fischeri can be used as a functional material due to

its antioxidant and anti-inflammatory activities.
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1,1-diphenyl-2-picrylhydrazyl(DPPH),
phenol reagent, galic acid, PMA, calcium ionophore A23187,
3-(4, 5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-
2-(4-sulfophenyl)-2H-tetrazolium(MTT), avidin peroxidase
= Sigma Chemical Co.(St. Louis, MO, USA)°l| 4] —Fulla}1
t}. E3F Iscove’s Modified Dulbecco’s MediaIMDM) 2
fetal bovine serum(FBS)< Hyclone(Hyclone Labs Logan,
UDlA 943911, human TNF-q, IL-6, IL-8 ELISA kit=
BD Biosciences(San Diego, CA, USA)l|A] +¢]8}o] A1-8-3}
Sk 71 9] Aloke BT SFAHE Pl Agsk
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oA 7t 33 FE3 AS EFFEE(hot water
extract, HWE) % W <=3Z5(cold water extract, CWE) %
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England) 2 o] Z5}th. 742he] o A& 50T 8- F o)A
rotary vacuum evaporator(EYELA, Tokyo Rikakikai Co.,
Tokyo, Japan)Z 79ts53e & 54 Axsto] &5 ALt
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Folin-Ciocalteu’s phenol reagents 37}t & —‘,— 5%
b Ao ¥=x]3F ) 2 M sodium carbonate £ 0.3
mLE 718l E£3ata 40Tl A 3027t §H-A1A 720 nm



836 S A A AAF-EEI] A A4 A6Z (2017)

=5 S, BEEE S glic acdE ©|-&3)
o

Agado 2R Ag 39

DPPH 2toigt 4745

aksl 84S DPPHE o] &3to] A2 guzd &A%
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DPPH inhibition(%)=(1-
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)*x100

M| ZHff 2k
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o 570 oA FFEE 48T

AIEZIQl Mg X (enzyme-linked immunosorbent
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9.5 100 ¥ Z}7} coatingt Th, 4 CollA] WA x| =
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Table 1. Yield of two fractions extracted from L. fischeri

. Yield (%, wiw)”
Fractions L. fischeri
Hot water extract (HWE) 24.43+1.82
Cold water extract (CWE) 16.26£1.05

DYield(%)=weight of solid extractjweight of dry samplex100.

FFEE Y YFFEEY FE5ES YT A4,
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SR d5¢FEE0] 1509 = 2 42 UER
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do] gallic acids FEF8HC 0}04 e gEFHoR
FE dd 23 EeFEEE YaFEEY £ s
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P FH E@FFEE L UFFEEY F s
%k% 717} 198.0740.24 pg/mL, 184.16+1.08 pg/mLE 1}
*ﬁ;‘ﬂr You 5(26)° #3 d5FEEY T Zejds &
< 471.66+3.52 ng/mg, Han(25)¢] &3 EFE29 &
%a A IS 112.07+0.09 pg/mg i Elwko
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Table 2. Total polyphenol contents of two fractions extracted by
L. fischeri

Polyphenol contents (mg/g, GAE")

Fractions Ligularia fischeri
Hot water extract (HWE) 198.07:0.24”
Cold water extract (CWE) 184.16£1.08

1)GAE gallic acid eqivalents.
Walues are meanSD (n=3).

DPPH radical &AH&g4

DPPH £ 517 nmel|A| 733t &5 71X = Hepae
313 vhg-E=2A] DPPH 2jt] Wh3-& <Fg ek A 2]z
2 A9, FFEA L3} e BeHG ob] it} of
22U, oSS Fol ola) geslo] GAEEe
¥ WAL FAE YRS skt Bo) ol

g2 ) AR 26 31-1’474 S A7E 2= 9l Fhake)
2HE] A} 32 A T ol 1,1-diphyenyl; plcry]hydrazme
o] =W Hajao] L%“%Li Hgketo] 517 nmell A F3 =

7} st o] & o] &ste] A dstEHE SHE
T ATHQ29).

QxTo2e 7]Ed & deiA e 784 A
ascorbic acidE YN ZTF 2 2 Sle] DPPH radical 478
73S &3t A= Table 39} 2T} DPPH radical 22724
< HA sk wE ikst &4 WstRRE
2t AskE 50% AAATE 2] ICo #Ee= UrF/}
WAtk Atz ascorbic acide] 7% DPPH radical
AATAGL ICs t°] 3.5+0.01 pg/mLO = YERgom <
T #7195 9 WF FEE9 DPPH ICs #t°] 22t
28.2+0.04, 40.9+0.05 pg/mLE EFHT

o2 A3A A3ke] 74§, DPPH radical &~A & &
Han(25)°] #3 @+F5=9] ICs #k°] 1.94 mg/mLi =kl
3l vl 2lom, You 5269 33 44555 50 ppm F=9)
A 60% 2ALYE YERIATE L Badkgl 01 Lee(30)9]
#3 94FEE 100 ppm FEolA 28% AATAE,
Jang(28)2] A% &3 WehE FZE2 ICs #t°] 8. 6+1
ug/mL, ascorbic acid®] ICsy @t°| 2.7+0.1 pgmLZ YERAS]
E]'_L E_J‘O}'S\’ﬂ;\‘:]'. 1i‘|‘]‘3 =5 %Q%ﬂ]}‘i% ICso g};o]
372 ngmL= YERSITE 1771545 AR dEA e
E =4 (grape seeds)«] HetE F552 DPPH ICs #k<
56.7 ug/mL, £ w2 veks F5E2] DPPH ICs
e 409 ug/mL At 21221 ascorbic acid®] ICsy t©|
179 pgmLE YEFET31). &4 &Y & FE52S F
ZYse g Akt aete] =& AAHAT e
Aew delA UTh32).

Table 3. DPPH radical scavenging activity of two fractions
extracted by L. fischeri

. . P 1)
Fractions DPPH radical scavening activity (ug/mL)

Ligularia fischeri
Hot water extract (HWE) 28.2+0.04”
Cold water extract (CWE) 40.9£0.05

Amount require for 50% reduction of hydrogen donating activity.
MValues are meansSD (n=3).

rFEEQ MEESM &1}
HMC-1914 33 ¢] AE 54 Edhe MIT 4 &
*1 4= 9t Fg 12> 332 001, 0.1, 05 2 1 mg/mL2]
T2 Agsisle Wl HMC-19] BEEo] daFe vIAA]
W&F A& HolEr} e & Aol AHR dT

120

5o
=
T

60 -

40

Cell viability (%)

i i + + + :PMACI
0.01 0.1 0.5 1 : HWE (mg/mL)

Fig. 1. Effect of HWE on cell viability in HMC-1.

The cell viability of HMC-1 assessed using an MTT assay following incubation with
different doses (0.01, 0.1, 0.5, and | mg/mL) of HWE for 12 h.

All data are represented as the meantSEM of triplicate determinations from triplicate
separate experiments.
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AL AT S84, sl8hd, WA A= o) 4]
ot

TNF-a= A954 <! }i Y 27] 7] ¥-gel Hoist

Nj‘

= Fa3 ”H7H§E R | =)
TNF-a 7l P1A& < fz}% ZAFaEAth HMC-1 Al 0]
gk 552001, 0.1, 05 % 1 mgmL)®] #H FE=<
g
_ = #
- 3 T
&
E = 4 "
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Fig. 2. Effect of HWE on TNF-a production in PMACI-stimulated
HMC-1.

Cells were pretreated for 1 h with HWE (001, 0.1, 05, and 1 mg/mL) and then stimulated
for 12 h with PMACL The levels of TNF-a in the supernatant were measured by
ELISA. HWE significantly inhibited the PMACI-induced TNF-a production.

All data are represented as the meantS.EM of triplicate determinations from triplicate
separate experiments (#p<0.05:vehicle-treated control vs. PMACI-treated alone group,
*p<0.05:PMACI vs. PMACI+HWE groups).
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27} SASkE, TNFq, IL-16, IL-62} IL-8 & 573 Ale]
E7IQ1e] A ofg} 8| ~ENlF 2 Tl s
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o
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T WF
S
N
]
=
—

il

3 b i P + : PMACI
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Fig. 3. Effect of HWE on IL-6 production in PMACI-stimulated
HMC-1.

Cells were pretreated for 1 h with HWE (0.01, 0.1, 05, and 1 mg/mL) and then stimulated
for 12 h with PMACL The levels of IL-6 in the supernatant were measured by ELISA.
HWE significantly inhibited the PMACI-induced IL-6 production.

All data are represented as the meantSEM of triplicate determinations from triplicate
separate experiments (#p<0.05:vehicle-treated control vs. PMACI-treated alone group,
*p<0.05:PMACI vs. PMACI+HWE groups).
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Fig. 4. Effect of HWE on IL-8 production in PMACI-stimulated
HMC-1.

Cells were pretreated for 1 h with HWE (001, 0.1, 05, and 1 mg/mL) and then stimulated
for 12 h with PMACL The levels of IL-8 in the supernatant were measured by ELISA.
HWE significantly inhibited the PMACI-induced IL-8 production.

All data are represented as the meantSEM of triplicate determinations from triplicate
separate experiments (#p<0.05:vehicle-treated control vs. PMACI-treated alone group,
*p<0.05:PMACI vs. PMACI+HWE groups).
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