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Abstract

This study investigated major constituents and anti-inflammatory effects of an ethanol extract of Platycodon grandiflorum leaves.
Through HPLC analysis, chlorogenic acid and luteolin-7-O-glucoside were identified as predominant constituents in the ethanol extract.
Their anti-inflammatory effects were evaluated using murine macrophage (RAW 264.7 cells) and human lung carcinoma cells
(NCI-H292 & AS549). The ethanol extract significantly (p<0.01) inhibited the production of nitrite, interleukin-6 (IL-6), and
prostaglandin E2 (PGE2) induced by lipopolysaccharide (LPS) in RAW 264.7 cells. Furthermore, the ethanol extract suppressed the
expression of cyclooxygenase-2 (COX-2) and inducible NO synthase (iNOS) proteins in RAW 264.7 cells stimulated with LPS. In
NCI-H292 and A549 cells, treatment with the ethanol extract significantly (p<0.05) decreased levels of pro-inflammatory cytokines
IL-6 and IL-8 induced by IL-183. The phosphorylation of ERK rather than JNK in the mitogen-activated protein kinase signaling
pathway was observed to be a more important mediator in the down-regulation of pro-inflammatory cytokines in NCI-H292 cells.
These findings suggest that the ethanol extract of Platycodon grandiflorum leaves containing luteolin-7-O-glucoside exhibits promising
anti-inflammatory properties.
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oA T A A= RAW 264.7(KCLB No. 40071, Korean
Cell Line Bank, KCLB, Seoul, Korea)2 A5} 10% fetal
bovine serum(FBS, Gibco/Thermo Fisher Scientific, Waltham,
MA, USA)Z} 1% penicillin-streptomycin(Pen/Strep, Welgene
Inc., Gyeongsan, Korea)©| %7} DMEM(Gibco/Thermo Fisher
Scientific) HjQFNH-E A}-85}0] 37T, 5% CO, 2| A] vjF3]
Aot Q1A H LA E= NCI-H292(KCLB No. 21848, KCLB)2}
A549(KCLB No. 10185, KCLB)E AR5} 10% FBSL} 1%
Pen/Strep©] % 7}=l RPMI-1640(Gibco/Thermo Fisher Scientific)
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25t & 24A]7}o]| WST assay kit(EZ-Cytox, DoGenBio, Seoul,
Korea)& AME-5to] 716kt EZ-Cytox A& A2 27
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& =AY QA IL-6 ELISA kit(Cat. No. K0331194,
Komabiotech, Seoul, Korea)?} Q1A IL-8/CXCL8 ELISA kit
(Cat. No. D8000C, R&D Systems Inc.)& A&} 1L-62} IL-8
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6. M7|¥S L western blot 24

RAW 264.7 A|3£of| LPS®} 252 #12] - HiF &, protease
inhibitor(Cat. No. 87785, Thermo Fisher Scientific)S & 7}5t
RIPA buffer(Cat. No. 89900, Thermo Fisher ScientificyS A&
sto] N ZE &3A17]10L A & ASHS ARgSte &
WS AT NCI-H292 AlXEE protease  inhibitor2:
phosphorylase inhibitor(Cat. No. 78420, Thermo Fisher Scientific)
£ #7}3t RIPA buffer2 &3] A|ZT}. 10% SDS-PAGE A&
AFgstel 100 VoI 271953kl Saae Beld 3, 80
VollA 1.5A1%F 5<%t PVDF % H | ?l(Roche, Basel, Swiss)o]|
AT WEF QS 3% non-fat dry milk = 5% BSA7} Z3F
= PBS buffero| A 1A]7F 59 blockings}1l, 12} A=
4COlN WP HESAIZTE 23 YA 1417 WES T Shohr
7 71AE EzWestLumiOne(ATTO, Tokyo, Japan)& *]2]5}al
Chemiluminescence imaging system(LuminoGraph II EM,
ATTO)S ARgSto] ©ld Wes SQlsylon, Image
J(NIH, USAYE Al&5lo] A=Fs5l3itt. RAW 264.7 A| 9]
Sl WS B4 8] ARSI B ani-COX-2
(Cat. No. 12282, 1:2,000, Cell signalling, Danvers, MA, USA),
anti-iINOS(Cat. No. 13120, 1:1,000, Cell signalling)2} anti-B-
actin(Cat. No. sc-47778, 1:1,000, Santa Cruz Biotechnology Inc.,
Santa Cruz, CA, USA)S A}25}191 1 22} 84| Horse radish
peroxidase(HRP)7} A¥E  anti-rabbit-IgG(Cat. No. 7074,
1:1,000, Cell signalling) T+= anti-mouse-IgG(Cat. No. sc525409,
1:1,000, Santa Cruz Biotechnology Inc.)& AR&5}1 Tt NCI-H292
Alze] ghald i B 9jstel ALRS 13} P Santa
Cruz Biotechnology Inc.2] EKR(Cat. No. sc-514302), p-ERK
(Cat. No. sc-7838), JNK(Cat. No. sc-7345), p-JNK(Cat. No.
sc-6254) I B-actin(Cat. No. sc-47778)°] st TA|E 1:1,000
o 43t gL, 24 YAL HRPZH A
anti-mouse IgG(Santa Cruz Biotechnology Inc.)& A&}t
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Fig. 1. HPLC chromatograms of standard, ethanol extract and standard+ethanol extract at 348 nm in spike tests. (A)

chlorogenic acid and (B) luteolin-7-O-glucoside.

Table 1. Linearity, precision, accuracy and limit of HPLC analysis method for chlorogenic acid and luteolin-7-O-glucoside

standard deviation)S AF&5} 1L chlorogenic acid?} luteolin-7-
O-glucoside &4 .41 9] RSD7} Z+2} 5% oW 2 B71= 3L
ot UL 7 He 522 RAEH FE2ES G £43%
8FE A intra-day)} T2 o] R45ko] e ¥HE A inter-
day)C 2 B7}51lal 2F2] =8 AJ&o] thste] H5F RSD7t
5% ost& ERI= ]}, o]of whEhA] ofjgt
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20352
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20263
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Lueolin-7-o-glucoside
+

| Ethanol extract

—

20.066

H 10 s 20 25 30 min

. . Intra-day”  Inter-day’  Recovery” LOD LOQ
R b r
Components egression equation (RSD%) (RSD%) (RSD%) (ug/mL) (ug/mL)
Chlorogenic acid y=6.644x+3.141 0.9997 2.94 1.90 2.57 0.18 0.59
Luteolin-7-O-glucoside y=13.147x+2.715 0.9996 3.16 2.07 1.58 1.03 3.42

D'y: peak area, X: amount (1ig/mL).
? Intra-day: intra-day precision in RSD% of peak area (n=5).

% Inter-day: inter-day precision in RSD% of peak area for 3 days.

9 Recovery %: accuracy in three different samples.

r: regression coefficient, RSD: relative standard deviation, LOD: Limit of detection, LOQ: Limit of quantitation.
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Table 2. Contents of chlorogenic acid and luteolin-7-O-glucoside in extracts of Platycodon grandiflorum leaves evaluated

from HPLC analysis

Samples (Codes) Chlorogenic acid (mg/g) Luteolin-7-O-glucoside (mg/g) Ratio”
ES-PGL 73.42+1.427 75.74+1.38 1.03
EF-PGL 78.08+2.87 100.93£3.06 1.29

D Ratio of luteolin-7-O-glucoside to chlorogenic acid.
2 Mean£S.D. (n=3).

ES-PGL: ethanol extract of Platycodon grandiflorum leaves (PGL) harvested in spring, EF-PGL: ethanol extract of PGL harvested in fall.

E(ES-PGL)HE Th= 7kl AF et =2HA] 9 5= (EF-PGL)
ol A Iuteolin-7-O-glucoside”} 3.3% F = ¢ o] S+ Ao
2 UBEEHT 2 dAFolA A4 2FY F8 AR F
luteolin-7-O-glucoside:= Mazol 5(2004)0] &g A]
= AAFS] 404 luteolin-7-O-glucosides
1% Anet Aok Ao HIHEIIIL oAM= Az
ZF 9 ¢ 7.06 mgO 2 R 1= QI ESE, Jeong 5(2010)
2 Lk A AFES] BekE HE5] o) A] apigenin-7-O- glucoside
2} luteolin-7-O-glucoside S FAEC 2 EA45IFH 1 HEH-S &
3o Ax FFE 71202 747 199 my/gY} 23.0 mg/gO 2
H 13} T} A(Kim 5 2020)° 412} A (inada 5 1992)0| 4=
luteolin-7-O-glucoside”} &= A Lk Wang 5(2017)9] E
ToAE= JdRTE BeEQ} o)A luteolin-7-O- glucopyranoside
£ WA Aoz Huskrt
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g S WAFS 2l SN 5
o

stz

2 OPEW OH:}(Kang 2000) IL- 6 mtmeg} PGE2:=
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Fig. 2. Effects of the ethanol extracts on the cell
viabilities. (A) RAW 264.7 cells were treated with the
indicated concentrations of the extracts of PGL (Platycodon
grandiflorum leaves) and stimulated with LPS (100 ng/mL),
and (B) NCI-H292 & (C) A549 cells treated with the
extract of PGL and stimulated with IL-18 (10 ng/mL). Cell
viabilities were analyzed by EZ-Cytox and data are
presented as mean+S.D. (n=3). ES-PGL: ethanol extract of
PGL harvested in spring, EF-PGL: ethanol extract of PGL
harvested in fall.
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Fig. 3. Effects of ethanol extracts on the levels of nitrite,
IL-6 and PGE2 in LPS-stimulated RAW 264.7 cells. RAW
264.7 cells were treated with the indicated concentrations of
the extracts of PGL (Platycodon grandiflorum leaves) and
stimulated with LPS (100 ng/mL). (A) Nitrite, (B) IL-6 and
(C) PEG2 were analyzed by ELISA kits and data are
presented as mean+SD (n=3). Ethanol extract treatment
groups were compared with LPS-stimulated group without
extract treatment by Dunnet rtest (p<0.05, ~p<0.01).
ES-PGL: ethanol extract of PGL harvested in spring,
EF-PGL: ethanol extract of PGL harvested in fall.

oA BE LPSO] o3 REH nitite B8 FA K4
(p<0.01)2.2 AA5tF o F= oEH0|UthFig. 3A). BT
3 Aol E7RQl IL-69] A3/4d-2 LPS A2 FE=E 0] 12,800~
14300 pgml7tA] S7FSERAL olgE FE& 025, 05
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QA 713A] AFm A E (bronchial epithelial) 32 2] NCI-
H292 A} B3 Abs] A alveolar epithelial) -2}2] 41915
(adenocarcinoma) A549 A|EE ARE-5HETH NCI-H292= g%
L 210] 1F A Aol EFRIST AL HASo]
o 7 U Bl 44 Tl 7o) A8ET 9]
(Hulina-Tomaskovié S 2019), A549= F L] type 1T AT A]
Hdg Qo o3t g5 1L HiolgAo] o3t dF &
292 ALgE 1169 95 AEZH cytokineS 9] A4
< S A= &EA Ath(Boost 5 2008). F Al
| tHet ollehE 222 A 2L vA= TS T
1 A3E Fig 2B, Fig. 2Co] 212} A AISHAH. of gt
52 599 7S FEE BT 0.5 mgml7tA] A 25t
Alz2o] &L = A LAUTH HA A2

TS TEsl] fIste] IL-1BE B5 F=AE A
AL AASA ARIEZIRI IL-69} IL-8Z 753t
NCI-H292 M| Zo) A IL-13%= IL-69} IL-89] AL 27t &=
SN oehE 559 Al FEolA BF IL-6 A0 54
YA (p<0.05 = p<0.01)C.2 ZAstH o 5 o4
¥ HAHFig 5A). I8 FHZ & A 559 05
mg/mLo A FA 92 (p<0.052% A= ArHFig. SB).
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Fig. 4. Effects of ethanol extracts on the protein expressions of COX-2 and iNOS in LPS-stimulated RAW 264.7 cells.
RAW 264.7 cells were treated with the indicated concentrations of the extracts of PGL (Platycodon grandiflorum leaves)
and stimulated with LPS (100 ng/mL). Western blot analysis of cell lysates showed the protein expressions of COX-2 and
iNOS. (A) Representative image of western blot and (B) the relative expression levels of COX-2 protein were normalized
as an internal protein of [B-actin. Data are presented as mean+S.D. (n=3). Ethanol extract treatment groups were compared
with LPS-stimulated group without extract treatment by Dunnet -test (‘p<0.05, “p<0.01). ES-PGL: ethanol extract of PGL
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Fig. 5. Inhibitory effects of ethanol extracts on cytokines productions. NCI-H292 & AS549 cells were treated with the
extracts of PGL (Platycodon grandiflorum leaves) and stimulated with IL-13 (10 ng/mL). The levels of (A) IL-6 & (B) IL-8
in NCI-H292 cells, and (C) IL-6 & (D) IL-8 in A549 cells were evaluated using ELISA kits and data are presented as
mean+S.D. (n=3). Data are Ethanol extract treatment groups were compared with IL-183-stimulated group without extract
treatment by Dunnet r-test ((p<0.05; “p<0.01). ES-PGL: ethanol extract of PGL harvested in spring, EF-PGL: ethanol extract
of PGL harvested in fall.

A549 N ZOJM & IL-1BE IL-69F IL-89] g 242} f=s

-

A e FEE-L 025, 0.5 mg/mL oA IL-6S 2zt
57 /93 (p<0.05 EE p<0.01)O.2 FAAFHOoH B ©
=

Z29l AL vekirkFig 50). IL8 404 FEE 29

259 025, 05 mgmLo A, 7FE FEE9] 0.5 mgmLo
7} A ZY2 BA 991A(p<0.05) 0.2 A QI THFig. 5D).

IL-18+= Al2et 8A|(IL-1R)°] Aesto] AIZH2 412

£ Hsl IKK(I-kappa-B kinase) = MAPKases(mitogen-
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activated protein kinases)E &0 AARIAE ZAHTAIA ¢4
< HAIES A 2 HRS SX5ks Ao HIEQHh
MAPKasest= 3% & ERK, INK, p380] 424 lom z}zt
ks 53 /S th(Behl 5 2021). 2 AFoA = =
2] d FFEEY AESA cytokines A 2H-go] Az
2 A A 9] ERK?} INKO] 14} &g 3} o] Y=A] B7}
S}ith. NCI-H292 Af| 320 4] ERKe} INK T2 9] QlAke&
A28 EX0 8 Hrlsiely 1 Ay, A2d £ Ao
Fig. 6A, Fig. 6C)oll 22} AAIStoH IL-1B0] o] Fr=d
MASHHEE 10028 shof A&l Ql4itet F&E Fig
6B, Fig. 6D ZtZ} A|A|5F3ITh. IL-18+= ERK T2 o] <14k
SHp-ERK/ ERK)E S7HIZ L oehE 552 ERKY 14t
B2 QOJA(p<0.05 EL p<0.01)OE ZAAZTHFie 6B).
INKO] Ql4itsh= L1800 ofsf F=5 AL AfehE F5E0] 9
o Faste AFS Holu BAACE [OlsHA] SkthFig.

A
P-ERK - s s e wm w0 vow e
ERK s s oag ouy e one e
B-actin “‘w — —? i
IL-1B o+ o+ o+ o+ A
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ES-PGL 0 0 0125025 05 0 0 O
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EF-PGL 0 0 0 00125025 05
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Ol

HAL, AFerr 3 75 e dliol 1 54
of et AEo] Eds] Y=L UTh(Caporali 5 2022). ©]
3t Z8}E 1-0]=1= radical oxygen species(ROS)?} radical
nitrogen species(RNS)9| A& AA|oh= F4ts}t &4 Het
W nitric oxide®t A4 AR EZIRISE AASt= A
Aol o] QlojA FEE WAL o w(Leyva-Lopez &
2016) A9l Z2tH 1 o] =& = quercetin, wogonin, catechin,

naringin, daidzine, genistine, cyanidin, luteolin, apigenin 5-°] ]
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Fig. 6. Inhibitory effects of ethanol extracts on the phosphorylation of MAPK signaling proteins. NCI-H292 were treated
with the extracts of PGL (Platycodon grandiflorum leaves) and stimulated with IL-13 (10 ng/mL). Western blot analysis
of cell lysates showed the expression levels of the phosphorylated or unphosphorylated MAPK signaling proteins.
Representative images of western blots of (A) p-ERK & ERK and (C) p-JUK & JNK are presented and phosphorylated signals
of (B) ERK & (D) JNK were normalized to unphosphorylated forms and expressed as a ratio to IL-1B-stimulated group

without extract. Data are presented as meantS.D. (n=3). Ethanol extract treatment groups were compared with IL-103
-stimulated group without extract by Dunnet t-test (‘p<0.05, ~'p<0.01). ES-PGL, ethanol extract of PGL harvested in spring;

EF-PGL, ethanol extract of PGL harvested in fall.
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TH(Chahar 5 2011; Jeon & Kim 2011; Douglas 5 2013;
Koztowska & Szostak-Wegierek 2014; Leo & Woodman 2015;
Panche 5 2016). & AFoA oghE FEE9 FAHES
luteolin-7-O-glucosidet= flavonoids % flavones©] £&5h= &2
EA] luteolin +0| A 79 §X] ] Abasof wiGA|7F AokE
FHz AAF E= A 294 AW vd=Y B-
glucosidase®]| 23} 715 E-3)= o] luteolin(B|HFANCZ &
FEE AoF B tH(Shimoi 5 1998). S44 luteolin
2 AZA| A ThA] gluculonide/sulfate@} Z3}olo] EoH O
2 o|Fot= Aoz IEE Y Ow(Wittemer 5 2005), BE
E=T0] A= uteolin-7-O-glucoside®] HEH] Fela2r X F
255 (Andlauer 5 2000), ¥]9jA|2} A o § L T2
&tial BI15F3 tH(Zubik & Meydani 2003).

Luteolino]] ¥¢F Thft A5-50] HE =t ti#2 <l
252 gda50=2 QA mast cell, AXF mast cell,
macrophage cell, microglial cell, cardiomyocytes, Q1] synovial
sarcoma cell, umbilical vein endothelial cell, retinal pigment
epithelial cell, glioblastoma cell S|4 F& T 7t wi7RA
Eo] JFL F= Aoz HEQrKSeelinger 5 2008;

Nabavi 5 2015; Aziz 5 2018; Caporali 5 2022). 34 = &
A} ICR mice(Li S 2012), COPD mice(Li S 2023), 418 &4}
Balb/cN mice(Domitrovi¢ 5 2013), ¥¢7 /= 7+&A)

C57BL/6 mice(Rafacho 5 2015), AZ+3F & £4F ICR mice
(Xiong S 2017), &=3to]u] TFo-A B (Kou S 2022)0f Al
g avrt HEEJY. 2 E31H luteolin-7-O-glucoside©]]
I3 A5 ATE De Stefano 5(2021)0] Q1A {3 HUVEC
Aol ROSS} B AOIEF IS A Zel2e
29 Stizlel AW 38 BT ArHoE FuA
s9} @] 2HHe Qe FeIStAT STATS 719L
Ao A Yehts S AAIsHIEE Palombo &
2016y AARY A9 TE 3 1 A X (keratinocytes)o]|
A] luteolin-7-O-glucoside”} IL-22/STAT3 714 A5t &
A LA 3 Z(acanthosis)T} Y= AA5H= A0E HIFHY
t}. Jin 5(2011)2 luteolin-7-O-glucoside”} U4 ZF -2
9] mast cellso]| A MAPKases?} phospholipase C y12] Q1AFs}H
£ JAIStA] leukotriene C /41 B HSHE AaA7]= A
< #E5H T Palombo 5(2019)2 luteolin-7-O-glucoside”}
FIA| L Yol A HEK29} AF o A-8-510] o | 7] e Fa
Al71= Ao 7 HI5F9T}. Luteolin-7-O-glucoside®} luteolin
9] v Ao A= RAW 264.7 A|3Zo] AL uf, 45t
HAESa 771 heme oxygenase-1(HO-1)E ti7iA| =2 sl 7]
Ao H15}9 1 (Song & Park 2014), T3 FAaT} 714
(Park & Song 2013)°] 210 A] luteolin AAFQIA}F] NF-xB2}
AP-19] &A& 9Aotal, WHHO luteolin-7-O-gluocoside+=

NF-kB9] &4 JAst= A2 H7}5IAT}. GalN/LPSO]
ol F= 7rAoNA ASHAA A A= luteolino] &
8ol 234 a4 2852 luteolin-7-O-glucoside”} & 7
25l Ao g XI5 th(Park & Song 2019). St Luteoline
40| gl B4R vk 5] Al LDs7F 2,500 mg/mL
Ho} & QA% B4R HIEQI(Aziz 5 2018) S A=A
< oAl §FoH(Czeczot 5 1990) 23] FA=HS
A= EXZ2 FH7lET Qo P2 (Horvithova 5 2005)
luteolin-7-O-glucoside=. -F-AFSH QtAAHS YEd 0= d=
Hr}.

2 2759 $EALTIN Behriols HRo] 24
Ai}o] o= luteolin®} luteolin-7-O-glucoside”} &5-3t A&
g 59, vEd, A 55 Eisli(Kang 5 2021),
Hu & Kitts(2004):= F152]& AE9 ofdotAHolE £5&
EA4% AIto| A luteolin®] 25.2+0.6 mg/g(2.5%)T} luteolin-
7-O-glucoside 83.3+0.2 mg/g(8.3%) 2.2 T3S H 1519
t}. ofdotAE|o]E &9 chlorogenic acid(4.8%)%} caffeic
acidO. U7 B AOR ANAT Z2te] Fa o
3t BEEA| nitric oxide?] FIAIE ZH5HEH|
chlorogenic acid®} caffeic acid= 100 yM 5 7}A] nitric oxide
oA a7 JEEA] LI luteolind} luteolin-7-O-gluco-
side= 10 uMOA] ZH2F 91.8%, 102.4% 1A TT}7} Lrehd
Ao Buslgt B Aol Tk Ao e 25
Eof luteolin-7-O-glucoside”} HHZOE 7.6%(%E ) E=
10%He ) T9E Ao Bt eT, WSS Azo
oRotAElo|E &80 Ha7te §FolBE bR 99
870l o & AR 7|ddr. & AFoAE ZEhA] ¢

£ FZE9] chlorogenic acid?} luteolin-7-O-glucosideS]

I FUT 5o RFEEAE AR HUKE A3t
RAW 264.7 A|Zo]|A] chlorogenic acido] 2]§} nitrite®] AA| &
= R R] 89k Tuteolin-7-O-glucosideo]] 2]t A &1}
7h HEE YO RAW 264.7 A ELof|A = E4& Eoto]
2|5t A5 Wk synergistic effect= T A] GATHET=
AAISHA] 9h).

H oA =kR] Yo FAE O R FolH chlorogenic
acide= ZZHE £ £ #&A4H(henolic acid) 2.2 §HAISHE
7 FPaFo] EHsto] AsHA AEHA B dF50= <l
o AT 1 AghE Adlety A8 ¥ HIWS HIo o=
Zkgo] = ACE Hist. FARI = A5y dHE
Ot 55 2d 9 A5 F Al 2o AFEIN
LPSE F¥ whgA thAA oA iNOS T A of o]t
NO ZAaay} 9 Hio|gA k= 3154 R 4 24
A RS/ Al EFIRIAL-6, IL-1B3, TNFF-a)9] 7HAa7t &
=9t} o]Hst P EIH= kB NF-kBO] Q1AKS} 914 7]
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% Ei= MAPK/ERK/INKO] Q14tSE A7) 7] 1& &off AEF
d AP EZRRIES] AAPEE o] At o] J50] AtE= A
O 7 g5} th(Santana-Galvez 5 2017; Gao 5 2019: Huang
S 2023). 121} chlorogenic acid®= 7-3& 0.2 Q3 AJo] &
of W2 A 4t5tE|n YA |o]-GEL HolA &5t T A
7} =]7] W&o liposome, micelle, nanoparticleS-2 AR-8-5}0]
YAl EES =ole AF=°l HEHIL UAthMortelé 5
2021; Trivedi & Puranik 2023). tHA] A oA LPSof| 9J5f &
=% NO7} chlorogic acidol 9]3f] ZHaE]= ATE QU9
FE FA = AHe BIEIET(Wang & Mazza 2002),
chlorogenic acido] A& &7} tt=27] fjZo= o=}
Shan S(2009/2 37.5 ugmlL(105.8 uM)7}A] st
COX-2 mRNA ¥&dL 74519 01} iINOS mRNA 1@y} NO
ol TS FA FUtE E3L Kim 52017)Y] B alofA=
0.05~2 mM=Z chlorogenic acidE LPSZE ST 4] Af & of| A
0.5 mMof| A28 NO2} iNOS mRNA & o] Z4xst7] Al Zks
= A2 E YetHth WY A&+ 100 uM7EA] NO
o TS FA Aok £ AFoAE 0.5 mg/mL e F
ZE9] chlorogenic acid 2 36.5 ng/mLE ALEEHHEZ ofgt
2 F£5 0.5 mgmL7HA] 9] BEof| A& chlorogenic acid X Tt
= luteolin-7-O-glucoside©] 2J3t FFaxz o=Frct 17
U 38 4RI 2220 MEAT} 21408 BT A
oz W), Eob) By BiF AR L A
E4 AR 4250l A4RIE FE AR Hugn
E(Lee 5 2015) 9 20NN AEY A5 485 thet
BHE Bag Aoz AmEd

Q0w #E
E A3E= T2HA] A& (Platycodon grandiflorum)®] U-& AF
of gt FEES AXsHL 8 Z=E £ 3
Aase 739 AN SFeAT. HPLC RS B
chlorogenic acid?} luteolin-7-O-glucoside®] ofeh2
79 2L BRI AHE 3229 FHRAE
QA TAANZRAW 264.7 cells)2} Q1A S HYG AlxL
(NCI-H292 & A549)°|4] AFstAth. ofehE 582 LPS
2 2% RAW 264.7 cellsOl| A] nitrite, IL-6, PGE29] AJ S &
7 9o (p<0.01) 0.2 747tk LPSE SHISHE RAW 2647
cellso| 4] iNOS(inducible NO synthase)?} COX-2(cyclooxygenase-
2) 34 o] oeE FEE Ao s #astiith
NCI-H292 and A549 cellso| A IL-13= AFSA Alo|E7FQl
IL-69} IL-89] A4S S7HAZAL, oflets 552 4 79
Ap<0.05)22 FAAAIFH. otk F552 MAPK(mitogen-
activated protein kinase) % JNK X Ch= ERK9] QlAKSS &3] A

of gt 1o

of

24 AolEAIS FAAPIE A0 BAET T,

A5 53] luteolin-7-O-glucoside”} T}5F S5 T=2HA] L9
SE2 A YA AF LS dAISHL QA
H Ao A5S FaA7]= Bt FARS0] SR
o] A4l 71 HAT 9 AABAAT So| 7IehEe

N

-

N

ZHARR =2

£ ATE 20209 % FSAUA7GR A8 71</NLA
A AA2HA (Big3, S287589) AH| A PO 3
o olof] A=Y} 2029 SA Y Ay A
=2 AEgyth

=

2 X9 %
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