KeEAFEEEE A253 A45(20108 129)
Kor. J. Herbology 2010 ; 25(4) : 77—84

Anti—inflammatory effect and contents from the aerial part
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ABSTRACT

Objectives : Taraxaci Herba et Radix (THR) is widely used as a food and medicinal herb in Korea., It has been
used for treatment of virus inflammatory disease, liver diseases and gastritis, So far, anti—inflammatory effects
and constituents of various species in THR has not been studied for comparison, The aim of this study is to
compare the anti—inflammatory effects of the aerial part and root from various THR. Also, we have compared
the contents of its known constituents with each,

Methods : In this study, we estimated anti—inflammatory effect and compared their constituent by HPLC, For
the determination of anti—inflammatory effects, we investigated NO and PGE2 production by ELISA, The
expressions of iINOS was determined by western blotting in LPS-induced RAW 264.7 macrophage cells, And,
standard compounds which are methyl gallate, gallic acid, syringic acid and esculetin of THR were analyzed by
HPLC using a Cis column,

Results : Methanol extracts of THR decreased NO and PGE: production, The expressions of iNOS protein were
also decreased in methanol extracts of THR. As a result, HPLC analysis showed that they showed similar
patterns, Methyl gallate and esculetin showed the highest content, Methyl gallate was included over 10%
content in each aerial part and root of THR,

Conclusions : These results indicate that most of THR distributed in Korea might represent therapeutic agent
for treatment of inflammatory diseases,
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Table 1. Plants used for experiment
Sample Used Part (Abbreviation) Vouchers Locality Date
T. officinale Root (TOR) s001r Ansung : Korea May 2009
Herb (TOH) s001h - -
T hallaisanense Root (THR) s002r Jeju : Korea May 2009
Herb (THH) s002h - -
T, ohwianum Root (TOr) s003r Yanggu : Korea May 2009
Herb (TOh) s003h - -
T, coreanum Root (TCR) s004r Jungsun : Korea May 2009
Herb (TCH) s004h - -
T platycarpum Root (TPR) s005r Ganghwa : Korea May 2009
Herb (TPH) s005h - -
2) AleF & 7|7 pump (USA), GILSON UV/VIS—155 (USA) So]c},
Ao AFEE Alek& DMEM medium (Gibco BRL Co.,
USA), Fetal bovine serum (FBS, Gibco BRL Co., USA), 2. 94
Penicillin (Gibco BRL Co., USA), Streptomycin (Gibco B
BRL Co., USA), CellTiter 96%(Promega Co., USA), 1) ekxfel =& U A=RQ| M=
Nitrate/Nitrite =~ Colorimetric assay kit (Cayman Az 559 UEHY AGR B 50g2 247 100%
Chemical Co., USA), Lipopolysaccharide (Sigma Co., methanol& 8Uj2 3l FFFE7|oA A7, 384 dHbE
USA), Pro—prep protein extraction solution (Intron Agstgon, zZHzte] F£E2 X (Whatman filter

COX-2
antibody (BD Bioscience Pharmingen Co.,

Biotechnology  Co., Korea), monoclonal
Korea),
iNOS monoclonal antibody (BD Bioscience Pharmingen
Co., Korea), Anti—mouse antibody (Cell Signalling Co.,
USA),
System (BD Bioscience Pharmingen
BCIP-NBT (Nakalai Tesque, Japan)©|™,
ELISA reader Versamax (Molecular Devices Co.,
USA), UV/VIS Spectrophotometer (Gilson Co., USA),

HPLC : GILSON 254 Autoinjector (USA), GILSON 321

Prostagladin E, Enzymeimmunoassay Biotrak
Co., USA),
AHE 7171

parer No.2)2 oj7}dt & 719F =25l A22 ARgsqh
A& T AR 2582 9F 282 £ 2.5 %, P9 5
E2 9F 11.0 = 3.8 %o|Tt.
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4 g/ml), penicillin G (100 units/m¢), 10mM sodium
bicarbonateE® #7}3t Dulbecco's Modified Eagle's
Mediume AFE-3te] humidified COs incubator (5% COs,
95% air)ollA 37°Ce] 2HS 2 HjFsHTt,

(2) HNlZz=4 A" (MTS assay)

ARo) NE 54 ATkE Blsl7] $iste] RAW 264.7 Al
ZE2 96 well plated] 5x10" cells/mlZ HE3stm 2447t
WioF ¥, AlRE Helstel 24407 B waskach 2 well
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2R3t 22Tk BluE B3 AtHd NZAZE®%
Ardst .

of control)S
(3) Nitrite2] Z&=F
NO2| AAFE 4oz INOSe &S =43ttt
RAW 264.7 22X AAE NOLQ 92 Nitrate/Nitrite
colorimetric assay kitE ©]-&3d}o] AEzZo] 24 5= NOy~

=4

9 FHEA A5t oeH, A HH2 Cayman Chemical
Company®] A|AJo] wal HaFstRct,
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(2) BEEA9 =4

QS g8 Aoz BuE? methyl gallate (58]
£ 99.0%), gallic acid (E&8&, 99.0%), esculetin (£
£ 99.0%), syringic acid (EZE, 99.0%)2 EZEZZ
AMgslg o, ¥FEF 1.0mge 27 AUSHA gof HPLC
£ methanol 10m{-& go] FEHo 2 3}

(3) HPLC =4

Column< LUNA 5z Cis(2) (Phenomenex, 250%4.60
mm, USA) columng ARESIGOoH, o]ZAO & golvent A=
(2% acid), B= 50%
acetonitrile(0,.5% acetic acid)S AME3l], solvent BL] H]
22 10%(0 min.)—18%(20 min,)—24%(30 min,)—
30%(45 min,)—30%(65 min,)—55%(70 min.)?] RALZ,
oA £xE 0.4ml/min, UV detector= 280nm IHFo]

water acetic solvent
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MTS assayS ©|&3te] RAW 264.7 Ao thgt
Y AF, AR BE 50~400 ug/meolA Aol BlE| mF
80%°01Ae] NZAEES Bt (Fig. 1)
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Fig. 1. The effect of Taraxaci Herba (A) and Radix (B) on cell

vigbilty in RAW 2647 cels. The cels(5X10* cells/m)) were
incubated 24 h and then pretreated with 50, 100, 200, 400 ug/md
different Taraxacum extracts. Cell viability was determined by MTS
assay in the presence or absence of Taraxacum for 24h, Data
represent the mean =+ SE of at least three independent
experiments,
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2. NO¢} PGEq9] Ao g a3}

LPSE A=¥ RAW 264.7 AZ2RE A" NO
9] 9F& Nitrate/Nitrite colorimetric assay kitE ©]
£3le] Mz &A= NO2 9 FH=EA A3
ARE 200 wg/md =2 18A1ZF A st
a3 A% dzFe Hgte FRIEH Y HIPFEEC
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Aol AAENH(Fig. 24). B UEHFY A4HEet
Ha 225200 ug/md)el g3 COX-29 Z4E& XA+
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zZ7o] H|ste] HEEoh X] 2ol PGEAA o] ;qu]—z;]
o2 A JAHPH. AUEHY AR PR
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Fig. 2. The effect of Taraxaci Herba and Radix on NO and PGE>
production in LPS—induced RAW 264.7 cells. RAW 264.7 cells
were preincubated with 200 ug/ml of Taraxaci Herba and Radix
extracts in 1 hr and then treated with 10 pg/md of LPS for 18hrs.
(A): NO production was measured by Griess reagent System. (B):
The PGE> production was measured by ELISA as described in
Materials and Methods. Data represent the mean = SE of at least
three independent experiments. Significantly different from control
(#) or LPS alone (*); ##, ** : p0.01.
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LPSE @Zo] 98 RAW 264.7 cellolA A|&e] &3t
iNOS$} COX—29] Thild =dHo) w|x]= &IE Western
blottingS Fate] Elstgict, 1 Az, iNOS®F COX-2 &
WA 9hEe RAW264.7 AETE vijoket FAZOIAE YEeht
A Fkow, LPS A2gt tizFolM A vkt REE
o] FAZTHHE dotry] {3l Zzhe] AIRE 200ug/ml 5
=2 Ag A3t iNOSe| Tl e ARtRez dix
o] Hla] ko] E9on, Fejrot AR INOSS %
d gA&o] Ut 53] FUEHS NGNS AR
A iNOS ZhawFo] BkthFig, 34). COX-29] gl I
o] AAE At HEjol A TEE 4= ¢lolthFig. 3B).
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Fig. 3. The effect of Taraxaci Herba and Radix on iNOS (A) and COX—2 (B) expression in LPS—induced RAW 264.7 cells. The cells
(2% 10° cells/md) were preincubated with 200 ug/md of Taraxaci Herba and Radix extracts in 1 hr and then treated with 10 ug/md of LPS
for 18hrs. Protein (100x g) from each sample was resolved 10% SDS—PAGE, and western blotting performed. 8 —actin was used as a

control. Typical result from three independent experiments is shown.

4, HPLCE o]&3t W& 9 AL vw

1) EEZo| dzM =Y

F5 539l gallic acid, methyl gallate, esculetin 2}
syringic acid (Fig. 4) 9 Zzte] HFAS FAstact
(Fig. 5. gallic acid, R 2=0.9974;
R™2=0.9941; R™2=0,9982;
R"2=0,9913)

methyl gallate,

esculetin, syringic acid,

Fig. 4. Comparison analysis of HPLC pattern of standards.
Peak 1: gallic acid, Peak 2: methyl gallate, Peak 3: esculetin,
Peak 4: syringic acid
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Fig. 5. Calibration curve of standards (gallic acid, methyl gallate, esculetin, syringic acid)

2) Di=2el M8 &M 2 8= vl gallate’} #2 TFFE vebdoh Feds Abyoe=z

uEg el AR gallic acid, methyl gallate, methyl gallate®} esculetin®] FEHLE FhFEo] Q%L
esculetin, syringic acid7} thREE -&=o] QAAATE, Akl syringic acide ¥FEO] A gt WS et ARlEE el
Ed o)A methyl gallate®t syringic acid, JWESH oA A gallic acidg 218 4= et (Fig. 6) "7 2 B
gallic acid®} sryingic acid, ZWEd |4 syringic acide NAE HWHH 2 methyl gallate®] FFo] thE &
HE&HRA 4okt FAREH Y esculetin® e tE WS ot @itk (Table, 2) 1 Qo= tpFet JEE0] FF=
HHct A= Wwo] FLEo] Yu HEHOSZ  methyl A IR 4= A

Table 2. Content of standards in Taraxaci Herba and Radix

Content of standards (% in 1mg/m¢)

Material Gallic acid Methyl gallate Esculetin Syringic acid
TPH 2.83 11,97 7.71 0.29
TOh 3.07 ND 8.43 ND
Herba TCH ND 16.51 14.49 ND
THH 3.07 12.33 6.85 ND
TOH 4.20 12.41 6.89 0.43
TPR 2.41 14.16 13.43 ND
TOr 2.27 15.64 16.43 ND
Radix TCR ND 15.28 11.69 ND
THR ND 12.47 8.22 ND
TOR ND 12.08 14,40 ND
=] =] ®

misi

ik winaer

Fig.6. HPLC chromatogram of Taraxaci Herba (A) and Radix (B).
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HpEe] A=l WEY 9go] BE sbsshy 1 dabyth ot
8] Frhm g,

Ak T 32 AGUEY FE2ES NF-kBEA
z4< $% NOAA 9 iNOS @d oA aFr} glom'Y,
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NO= €539 58 AAE 4AFAG A4 A3A
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g4, Had 7|5g FF FY5e AR T okt
mechanismol| ZHg-sH, AFHGT} W] Tojst= Fa3gH
Aol NOE iNOSOl olsiA WY=L iNOSE 2%
A=ol ¥R3ste] AAE Wolstee HHLE TA|Tt]| o
o] NOB A4stel FiHy @3 Boldth’, A7 23
AT FEEL LPSO| 93] RAW 264.7 AZ2RE XA
H NOY M=% Adtd oz JA5tg ot iINOSY T
W2 AE e SAYEY AYRFEEANA JAS= HF
< Har

COX+E arachidonic acidE PGE:Z ZTA7|=d] #os}
= Q931 a4oln, COX-1¢ COX-2 & £79| olgoz
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W Eo] 9oy, COX-2+= 2¥ A3ET Ay oAA4FF
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PGEzol™, E54%, AVMAGES, T34 2 HadA
a3 9L 5, 53] €% sy S8 222 e
o B AT ATold jhak FEEL LPsol o)
RAW 264,7 NZZXE AFE PGE:S] AT T0%01%
o2 AA&o] BA YEhg e, COX-29] ohild @i &
UEY HYFEES Ade I+ 5t vepA o
Atk & AR FE2E9 AZ PEAdd TejAe AR 2
£ FEA HAAES BRI, HAKY FE2=4 NO
9} PGE:x= AAAFCEHN FE a7t 9ol 45=HAe
o, o]59 FAHEAQ INOSY TdHL FHAE o COX-2
o 2 RE A4 got olof digt 71d A7t B
g AR AyztEry

U] TS A2 A7 "EH o= taraxacindt
inulin®] 3tgfo] E3] Won, carotenoidAE<¢l taraxathin
I} triterpene AE<1 taraxold} taraxasterol ¥ choline®|
ExRsitty BuEAdn sy e 9o Mejrc} K, Ca,
Fe 59 7123} vEMIC, tocopherold] FEfo] mj-$ =t}
I BuEgon, tE I3t oFgAE HA TE &
Zo| o Ho|t}?® Hzo|A gallic acid, methyl gallate,
esculetin, syringic acid 59 4471%]9] AES EI319
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2. 2| AFEO) A taraxasterol, taraxerolSO), Zo)| A arnidiol,
lutein, flavoxanthine ¢ Ad&o] EI=H3oH, o=
lutein, violaxanthin, plastoquinone So| ¥-&Eo] glo
™, E3] guainolide sesquiterpene?] desacetylmatricarin
(austricin)}& FL#] ZHgo] gl Aoz dejx Y.

B AoXE 7' mongolicum® A%< B tist |
FR1E Fmsle] F48 48 gallic acid, methyl
gallate, esculetin ¥ syringic acid® 3RS Ealgoh 1
% gallic acid®} methyl gallatel: AT A EANA Q] H=
A Apolgzele] digt &7t 9lem®, esculeting TNFO|
fr=% 3T3-L1 adipocytesel] T3t iNOS THo A &3}
7} Q*, syringic acide SNEZQ Q1F TAgA uLE
Alzzo diste] =/4do] lew Ferahgo] itk HuEoe] ¢l
oh% B 7oA HPLCE o83t Alme] 4% ¥ 2%
23, ANEE Y AFRE AL 559 UEH A methyl
gallate®} esculeting® AFE 4 AT}t Methyl gallate=
Aol 11,97~16.51%, Felol| 12,47~15.64% FHataL
Ak Esculeting AAFF] 6.85~14,49%, 2o 8 22
~16.43% Tt Aoh FEEAHOl = methyl
gallate®} esculetin WEHFY FEF adet IE A
o2 2349, aeu, £ AdolA vehd FHEE A=e
methyl gallate®} esculetin®] &=Fx} vlg A7} glgleH,
FT s FE2H 2 SR Bl g a7t 2
2% Aoz AyZHE

2 2
Syt RS WIEF 539 ARl Ha]o)
methanolF&E9 &F5 Aot A& vlu I+4E Y3

of et 2 ZATE Ik

1. RAW 264.7 A2 dizt 5443 43, A= g% 50
~ 400 ug/mollA BT 807019 MEYEEE e
ATk,

2. TEAE 2ZEL2 [PSE $&EHE NO, PGE; AAHFS 7+
AAFTE NO AL BE ARAA A TAAFHOH,
E3] dvsEy W|els 70%0)4 ZA FEART. PGE.
AL BE ARA A TAEU

3. LPSY) 9l& 4=H INOS 3L AAFR A ZUEH
ANFUNEG 7L ZA F2AFHL, oM AuEYet &
UEG7F 24 ZdaAFHT COX-2 FHS AR} M)
oA mE wskt YeRtA] oFotTt.

T

4, NEY Y 71X AHE F gallic acid, methyl gallate,
esculetin, syringic acidel gt ¥ B4 At AHHIE
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