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Abstract

This study was carried 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 ICs, 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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=A40] Zetthe EAI- 0] Baxa glom o]FH e} 3
Do A Bk ate] ARETHAIE WAL QUTh4,5). whebA
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= AA 229 Rk xR FEE F Jrh12). HIEEE
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epsilon Receptor 1 (FceRT)} S A S A sko] BITkAE
S 235 A7 2 9] compound 48/80, protein kinase
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AA] HIWHA 25 GHHAIZITH(3,14).
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1,1-diphenyl-2-picrylhydrazyl(DPPH), Folin-Ciocalteu’s
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| A ull3}$]
t}. T3 Iscove’s Modified Dulbecco’s MediaOMDM) 2
fetal bovine serum(FBS)-= Hyclone(Hyclone Labs Logan,
Ul A 743+ a2, human TNF-o, IL-6, IL-8 ELISA kit=
BD Biosciences(San Diego, CA, USA)oA] 4 ste] Al-&-3}
ek 2 9] Aok BF S eke Fste] Agskith
A= A=

Az" FHE A E 100 g9 108 FHww)el FFFS
7krste] dRFEAE o851 347 E9E 10T &2
oA 2z} 3@ FE3 AE d4FEE(hot water
extract, HWE) 2 W8<3Z % (cold water extract, CWE) 2
Welgon, 71719 $59e o742 (Whaman No. 2,
England) 2 o 2}3ISITh ZH2he] o] A& 50T 573l A]
rotary vacuum evaporator(EYELA, Tokyo Rikakikai Co.,
Tokyo, Japan) = 71h&53e & 54 7dxste] &8 ALt

st o 4T olstz WAH ASHHA Ag e A-&-stAtt
z Zolu= e &4

% o e dEE 5457 $18ke] Folin-
Denis Ho]' = o]&ste] SHATE A RE TEHE & H
AlZ1 % 40 o} S/ 1.56 mLE 71 £ 0.1
Folin- C1ocalteu s phenol reagentE % 7}ste] £33t —} 5E

7+ /\1—201]/\1 W23} th 2 M sodium carbonate £ 0.3
2 7}ato] &3tstar 40°CollA] 3027t ¥HS-A1A 720 nm
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galsl 84S DPPHE ©]&3lo] Algo] etz 2A%
(radical scavenging effect)S 57 5h= Blois24)HH S ©]&
sto] AAlskAT 7t BEES FEEE A xS A 59
0.02 mM DPPH 100 1LE &3 3o] A2 oharolA] 30483t
HHS-A171 3 525 nmol| A microplate reader(Sunrise, TECAN,
Mannedorf, Switzerland) 2 &4 =5 =743} 00 Al g
3 NETLS ascorbic acidZS AHE-3FSITh

sample-blank

DPPH inhibition(%)=(1-
control

)x100

PETT;

Q17 1] kA 3 Z=(Human mast cell)?] HMC-1 Al ¥+ ¢
Foigta ket =N FFES, 100 UmL YA
2, 100 mg/mlL ~EEnto| A, 2] 11 10% FBS7} 571
IMDM H|A| & o] &3l 37C2] 5% CO, vjF7]ol|A] ek
&+

MESYS &Y

A ZAYEEES MIT 240l 9Jailr S 3k3ith HMC-1
Al FE3x10° cellsimL)S 24 well plateol] 1A]3F E<F CO,
Hj k7)ol A ety &} 3k th- 0.01, 0.1, 0.5 2 1 mg/mL2]
FEO FHE N B AA T o2 MTT
£-0(5 mg/mL)S ZH2-e] wellol] 50 uLA 71k & 37T
A 4XZE BESIATE Al 5T FEke] DMSOE
718l MITE £31A171 3 microplate reader”] & ©]-8-3}
o] 570 nmol|A FF=E SHIATh

AlO|EFIRl XsiEM X (enzyme-linked immunosorbent
assay, ELISA)

HMC-1 A 3Z3x10° cellsfmL)S 24 well plateo] 143t
EF CO, W F71eA S+ shet ok 001, 0.1, 0.5 2 1
mgmLe] F=9| FHE 1A Bt A Aglstsin) o 7o
PMA(50 nM)+A23187(1 uiM)(PMACD < =] 3t & 12A]3F
Bt e &, dS S Ao} TNFq, IL-69} IL-89] W3}
F2 S48k 96 well platesel] 2t Ako] E7FR1] th gt
422 A E 8] 3 coating buffer(0.1 M carbonate, pH
9.5)Z 100 LA Z+7} coatingdt T2, 4°Coll A BhA] HEA] ¥
2™ 0.05% tween202 E53F PBSE A A2 61
o] plateZ 1% BSA, 5% sucrose, 0.05% NaN;Z H7-3F PBS
2 AR F1F blocking 3o}, i 3 25 Zbzbe] A&7
7z} Aol BRIl BFEA S welloll 7} 3F 2L platess
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223 £ W FASITE. 7t well & THA] A 3L biotino]
AFE 2384 FAZ Hohshel ThAl 2417 B WA S,
o

AS Hrbsta, ANEE-2 microplate
405 nmel| A 5% el BE standard 2}
[e]

PES BAT AL T AN B Sk

A8 A3+ meantstandard deviation(SD) %= meant
standard error mean(SEM)2. & YEIIAQ 1, 494 HAA &
one way analysis of variance(ANOVA)Z F=3J3}3] o, &
AZ 7472 Student-Newman-Keuls testS AF-&3}91 0H,
p #°] 0.05°|3tE FATA R Foldt o= 533
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of el A dxste] vplgt AR 100 g 1081 FHw/w)
o R4S hrele] BRFEIAE olgele] 342 5
QF100C =2 Aol 42 33] 53 A 45525
(hot water extract, HWE) 2 ¥ 45Z%5(cold water extract,
CWE)ZE WHstsion 7479 &&58 o3, At
H SAUE F 1P R FEFS FETE(dry basis, B) =

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

Yield(%)=weight of solid extractfweight of dry samplex100.

FFEE Y YFFEEY FE257ES SH 27
ZY7} 24.43+1.82%, 16.26+1.05%(wjw)= eSO W<

7}
FZEHT 94 F250] 15023 & =& 82 YUY
Atk o3 A7= Han(25)2] 53 54555 FE€9]
21.97% = YebsthE 2ot fARF M You 5(26)<]
HyoA FF 241x E59 & FEE0] 72%% A
© =2 8 2785 Yepiglth
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210 gallic acidS FFgN 02 slo] 243 FEFAoR
FE dFT 33 deFEsd UrsEsd & ks
S 2AFSke] Table 20 UERARITE

I FH EFFEE L UFFEEY T Zods
Feko 7b7} 198.0740.24 pg/mL, 184.16+1.08 pg/mL= L}
Wk You 5209 3 @-FEES & s &
< 471.66%3.52 ng/mg, Han(25)2] ¥4 E4F=E9 &
Z2ds e 112.07:0.09 pgmgl 2 UEhton
Jang(28)9] AT HF ] vigs &0 F Eede
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Table 2. Total polyphenol contents of two fractions extracted by
L. fischeri

Polyphenol contents (mgfg, GAE")
Ligularia fischeri

198.07+0.24”
184.16+1.08

Fractions

Hot water extract (HWE)
Cold water extract (CWE)

GAE, gallic acid eqivalents.
MValues are meantSD (n=3).

DPPH radical &g

DPPH §-91-2 517 nmellA] 743t 55 7+ Eepd e
313 RH3-E 2] DPPH 2it)Z WHe-& <P et Ahf g
24 A 2HQ, SFER LT 2 G5 ol wity) of
2ZH2, olRIgHE Foll o3 gHeiEo] galEu g o)
& AAxAZRE kel RS AAsReT Bol o] %
Ha ek AT A A S 2AT F e A
ZHE] AR} 3L A4S FF o} 1, 1-diphyenyl-picrylhydrazine
o] Ey Hapdo] wekdl o & Walalo] 517 nmoll M FFE
7} ZFasled), ol o] &3te] A tslanE AT

Mo, oot [

o ot

B

2o g2e 7]Ed & dEA e 784 FAtsHAR]
ascorbic acidE FA N ZFT 2 & 5l DPPH radical 24 &
S =243 231 Table 39} 22t} DPPH radical 47184
2 AA Fxe wE grlsl & N2 RE dEdE
2 ste] 2= 50% JAANTE FEC ICsy he-& e
WAt FAhZ2] ascorbic acide] 73-% DPPH radical
2ABA L ICs Ftol 351001 pg/mLO 2 YElston] ook
T w39 d 5 W FE%2] DPPH ICy #t°] 212t
28.240.04, 40.9+0.05 pg/mLE YEFsTE

o2 A4 Z3e] 7%, DPPH radical 2A AL
Han(25)2] 3 53529 ICy #t°] 1.94 mgmLE 231
gk vt 3lem, You 5269 3 E55F=E 50 ppm F=0
A 60% 2AZES VeI th . Bl 21 Lee(30)2]
=% E94FEE 100 ppm FECA 28% AT L,
Jang(28)9] AlF= 3 W& FEE2] ICs #ko] 8.6%1
ug/mL, ascorbic acid®] ICsy #ke] 2.7+0.1 pg/mLZ JERAS]
O Hustgoh o] 2RE B B EME ICs 3]
372 ngmL= YERSTE 1771545 AR A e
X = (grape seeds)e] WEHE FEE2 DPPH ICs ah<

2

2 40.9 pg/ml, 22721 ascorbic acide] ICsy kO]
179 pgmL= UEHH31). &A= & FE2E2 F
Y T JAkst artetel =2 AuAAT) =
Ao 2 A UTh32).

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

DPPH radical scavening activity (ug/mL)"

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

DAmount require for 50% reduction of hydrogen donating activity.
DValues are means=SD (n=3).

GrFEEY MESY Bt

HMC-194] F3] AlZ254 E3= MTT 44| 23]
A 4=k Fg 1S #35 001, 01, 05 % 1 mgmLe]
TE2 A28 S ul HMC-19] BE&d 93-S v
Fete AL HolEr mebd 2 A3l AHE dd

80

60

40

Cell viability (%)

+ + + + + :PMACI

- 0.01 0.1 05 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 1 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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Ak HstE Hol=H dF 5

= /Y EHRE5IA A Oﬂ 33'01] = amine F-(serotonin,
histamine )¢} kininTF(bradykinin %), /A& #kg-o] F2
28-3R Ao EFRRIR, o}l &4t thAMHE-FHprostaglandin,
PG), 2F3}A Axmitric oxide, NO) 5.8 £7 3 4= Ith34).

Calcium ionophore A231872 Z4 o] 2HkA|o] 1L
PMAT PGE29] 345 Fxls}d] %JM o= 53%34 =
TWA A g dAE 2 g A s
7R3 Qlon R HITHH ZE PMASH A23187=2 FA<] Z}
= 75 Aol EFRRlO] i Aite]= Ao g 2 g A
ATH35). ASHE Al EFIRIE A X 3t F5 A8l o
= 7184 peptide@ 7HE A X7} AFS ub FH YA
"o} 93 ukS A] B 9HA £E TNF-q, IL-6, IL-83} 22
122 A E} TNF-q, IL-6, IL-8S Alo] E7}Ql © 24
el AAAE Bk ofd g WA, AIAE, B3

A2 FolX e =24, 3184, g ehA ap=5of o) iH]
At

TNF-o&= AATA AR dd27] 7] vkgof Hofst
B e dfER & geA ek B APeME B39
TNF-a Al nx & 9&S 2ARII Tt HMC-1 Al o
teFel 5522001, 0.1, 05 2 1 mgmL)e] &3 FE52

=

TNF-a production (ng/mL)

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

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 PMACl-induced TNF-a production.

All data are represented as the mean+S.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).

A 2] & PMACIZE A=3SiTh Ao Al 4] ¥ TNF-a
9] F%+= ELISA W o= S3eqith 43 23 gz
o] B8] PMACI®] ¢]ate] TNF-a2] A& Z7}slsl o,
3 FEEC 3l T gEF oz JA A

R s m*‘*ﬂ:%ﬂw A E TNF-ax Ao 9%
Hhgol| Z8.9F 285 s, 7184 225 metalloproteinase
o] Bu|E Sxsle] 2AEAAS 2Eeta, I EE 2
PR R GASIAIA ICAM-17} 22 FaHEAte] il &
S 7PH36). =7 ﬂMﬂlﬁJr et G2 RE ooF
3 Alol E71RI% A malele] WS fesln, Abm A £
A S frEste] d9Es JM star AEREgo] A &HH
2 dojd F UxF gl wabA] INF-oE LA 7H
T A8 A8 ASAZ F 2 SR INFaE A
st T A5 Asho] fddTia Baso] gtk

£EE29| |L-6 MMAF E1}

5ol A TraHfﬂ A 22 Y Sof] B2 3
Aol S 7Hx 1 Qe o WA EZ dHA] gt <l
Well A vgkAl 2 127 ExF o] glom 53] Adt
7], SR A3} gidol 9= I F 557, YT A

i)

or1

i
)

R L= A N

<
T 571 5= HlIEst del27] vkge] frido] I
A AER A AH37). BITA ZE anti-IgES H] %3
PMA, calcium ionophore A231873} compound 48/803} 22
WAk g k2] elA zl=<dof| o)l &4d3 Hrth vRkA|
27} S SHE, INF, IL-1B, IL67} IL8 -5 9573 Aol
E7IRle] gt o g}t sl ~ElF 2 kel fidE
AL WE3TH(15,16). 53] IL6 3 AAEYS off &

it

3 20} = i
E T
ED #
5 #
= 5r #
o
=
<~
=
3 10
—
(=2
ke
- 5t
L
0
- + + + + + : PMACI
- 0.01 0.1 0.5 1 : HWE (ng/mL)

Fig. 3. Effect of HWE on IL-6 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-6 in the supemnatant were measured by ELISA.
HWE significantly inhibited the PMACl-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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B Ado s A3t HMC-1 Al X0l X 2]3S v o
<78 AIEZIRIQ] TNF-q, IL-6 3 IL-89] Aol theh 53
FEE9 ZAE gRIst] el Al Zu| g o2 FE TNF-
o, IL-6 2 IL-89] %2 ELISAS Whio = =33 A}
TNFa, IL-6 9 IL-8 o] o] #3 FEEY] v &4
2 fasilon 747to] mEkl] 33 FEE JAlE
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— ]
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. #

S ot T
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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 supematant were measured by ELISA.
HWE significantly inhibited the PMACl-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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