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n-BuOH:

CAPE:
cNOS:
COX-2:
DMEM:
DMF:
DMSO:
DTT:
EDTA:
ELISA:
eNOS:
ERK:
EtOAc:
GAS:
HEPES:

iNOS:

IRF9:
ISGF3:
ISRE:
JAK:

LPS:
NF-«B:

nNOS:
MAPK:
MeOH:

W EE

activator protein 1

n-butanol

caffeic acid phenethyl ester
constitutive NOS

cyclooxygenase-2

Dulbecco’s modified Eagle’s medium
N,N-dimethylformamide

dimethyl sulfoxide

dithiothreitol
ethylenediaminetetraacetic acid
enzyme-linked immunosorbent assay
endothelial NOS

extracellular signal-regulated kinase
ethyl acetate

interferon-gamma activated site
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
horseradish peroxidase

interferon

inhibitor of kappa B

IxB kinase

interleukin

inducible NOS

interleukin-1 receptor-associated kinase
interferon regulatory factor 9
interferon-stimulated gene factor 3
interferon-stimulated response elements
Janus kinase

c-Jun-N-terminal kinase
lipopolysaccharide

nuclear factor-kappa B

nuclear magnetic resonance

neuronal NOS

mitogen-activated protein kinase

methanol



MyDS8: myeloid differentiation primary response 88

NO: nitric oxide

PBS: phosphate-buffered saline

PGEx: prostaglandin E»

PMSF: phenylmethylsulfonyl fluoride

PVDF: polyvinylidene difluoride

SAPK: stress-activated protein kinase

SDS-PAGE: sodium dodecyl sulfate-polyacrylamide gel electrophoresi
SEM: standard error of the mean

STAT: signal transducers and activators of transcription
TAK1: transforming growth factor beta-activated kinase 1
TIR: Toll/Interleukin-1 receptor

TLR: Toll-like receptor

TNF-au: tumor necrosis factor alpha

TRAFG6: TNF receptor associated factor 6

TBS: tris-buffered saline

TYK2: tyrosine kinase 2



W ~r a7y — BT 5 INOS DFEE
FH ~rn7y—UOiEMHb

v 77 7 — TR RGERIN I CTHIL R 2 B3, 7T AR OMIIEE M OAERL
53T, = R ThD U RS (lipopolysaccharide, LPS) <° T A#liE-> NK a2 pEAE 5 IFN-
N L DR AT, IEHESID ERFEMY A A U aEAT D A NI A VPEEIZ L DRIE
B e B ChoaudaE Fioxh U THERICBI< 23, TEMEEAERRE L, WRIZFEAE SN D L 1D
HARERORERR o U T ER 2R U, BRUEMES 5 7 OB, 234072 EOBHROIFR 25 L7125,
FliEH b~ v 7 7 —UI3EEEA NO &% (inducible nitric oxide synthase, iNOS) (ZX ¥ NO %
PEAET % BN THIUT NO [N S REER 72 KA 7m 328, iR PEA SIS &1
F ORI R L CHEFEER AR L, MORIEMERA T 4 =—F — L [ARRICRIEZII L O L T2

PIBDIFIK & 72 5 S (Figure 1).
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Figure 1. Macrophage activation.



¥ THOINOS 12 LA NO DA

NO [ AW FEHIE L OYRREAFRAI R R\ CEHEEZR TN L OS> 7 UB#EsS 1 Ch
%, WHFHIZHRWT, NO ITAMAENT 3 FifHD NO &% (NOS ; NO synthase) (280 7 L¥ =
MHEEAESND. NOSIZIE, FITHRAIFIZIEEL L TV % nNOS (neuronal NOS ; NOST), ~¥7 127 7
— D7 ETHEMICHEET S INOS (inducible NOS ; NOS 1) & PEZHIFIZREEL L TV 5 eNOS
(endothelial NOS ; NOS ) D 3 DDT A V7 A —LNGFETDH. Zb 3 DDT A VA LOFT,
nNOS & eNOS [ 34#1% NOS (constitutive NOS ; cNOS) T&H W IKIEHIEIZISWTIEFEINZRELL, &
VT AMEAFNTIEM LSS 7. —J, INOS IR IEAIIEIZ IV ClitiE & A SR8, H8H RNA
(dsRNA) <> LPS 72 & OIS Toll-like receptor (TLR) (2 - CRdak S b Z & TiE s
M, IFN-y, A ¥ —uA x> 1(IL-1), TNF-a/8 EDORIEMEYA S A =0, IFNwyZ2 EIZ X > s
DRI, VT T BIHRAFNTIE L S35, INOS 13 eNOS & idxtffle, FHIMKED NO
ZERCT . INOS 12K % NO OFEAIIIRFIARIZ T 5 IR RIS D—D>Th 223, 72
ARIIE TR L C O MR L OSRE EEH 2R L, BIEY O~ T o238 M WIE, BEIRIR, BUfiE
P g v 778 EORIEMHREBOIREICT 53 5 RetED & 5. 1€- T, INOS 128 % NO OulfpEA
T 5 2 &1, RIEMREDIRRICAN THL LEZ LN TND ¥,

F=MH INOS PEAICEID D & 7T mEER

INOS FEBUZ R0 5 EEAp T 7 /UsizEdik & LT, mitogen-activated protein kinase (MAPK) 77 A/
— I, (nuclear factor-kB) NF-«kB 7 /U{xEEfk#, Janus kinase-signal transducers and activators of
transcription (JAK-STAT) 7} /URERRIKE 28T Hivd (Figure 2). MAPK & 7 /U REERRIRIE, #
faDE, s3fb, AAF, TR b= ABLOPEER L, S F S EMarEs B4 2 /iar o
TFINEAGET D, v/ 7 7 —VIZBNT, LPS N TLRA KA T2 & T X T2 —2 L3V B Th
% Myeloid Differentiation Protein-88 (MyD88) 73 Toll/Interleukin-1 receptor (TIR) K A A > %4> L T
TLR4 IZHEET 5. MyD88 AKAFHERAIIIFE 2 DIIENMEY A N A L DREARIZVIATHSH. MyD8S I3
interleukin-1 receptor-associated kinase (IRAK) % i&M{k L, IRAK 7% TNF receptor associated factor 6
(TRAF6) % U {9 5. TRAF6 7> MAPKKK T % transforming growth factor beta-activated kinase 1
(TAK1) Z{EMA L35 Z L128L Y, extracellular signal-regulated kinase (ERK), stress-activated protein
kinase/c-Jun-N-terminal kinase (SAPK/INK) 35O p38 MAPK % U U 2{d%. c-Fos 353 LW c-Jun 7
2=y MZLo TSNS ~NT B X A ~—Td % AP-1 I ERK, INK I3 L UV p38 MAPK (2L 0 U >
AL SN, BN~EBIT L CHEEIREZ 7R L, iNOS <° cyclooxygenase-2 (COX-2) 5L OV TNF-a72 &
DRIEMES A NI A L PEAIZED S 1. MAPK BEL, BRI Y U ~F, 7 u— 95, PR
B2 EL < OFRBOIRKICEE- L TRY, 1BREEOEE RIS Thd 12

NF-kB 7/ VR IIIECIZ LS, MBI L O AN h— A7 BITRWTHE K

2



B o B ERA-Th 5. IEFEHEOE FIRAEDOMINIZ 35U YT, NF-«B 1 IkB (inhibitor of kB) & il
A5 ETRNHEEESI TS, LPS R TNF-a/2 EI2 L > TTLR R°TNF L& 7% —»3ili 5217 %
Z & T, TRAF 8 TAKL Z7EMHET 5. TAKL IZ & » TEM L &7 kB kinase (IKK) # A2 kBo
UL, VUMb EZITTE kBl X F ALESN T T 7Y — AL > Tofiisins.
IkBaAV3fiE Sid Z & T NFB 1IN~ EBATL, BPICAT L7lEME NF-kB 7% NF-«B (K17
BE T OEEG A L, iINOS, COX-2, TNF-o, IL-6 73 EOpEEEHES S 31,

JAK-STAT ¥ 7}/ UREERRIEIS, RIEETA M HA OB E DA OB 5 Z Ll
1V, SERISICBWTEEREEZ -5, v/ 17 7 — X LPS I E LT IFN-BEB Lt
IFN-yZpEAE L, PEAEL7Z IFN (2K D IFN SRR A 52T 5 2 12KV, STAT OiEME(k s =
EZEha o7 18 2 —7 xuThs IFN-BI JAK] 35 L O tyrosine kinase 2 (TYK2) Z{5H( b
L, STAT1 3L STAT2 %2V Vb L TATuad A ~—%T 5. Bk Lic~Tr & A ~—i%
interferon regulatory factor 9 (IRF9) & &4 L C IFN-stimulated gene factor 3 (ISGF3) ZJEhk L TIZN~&
FATL, interferon-stimulated response elements ISRE) (ZfEA L, $EIEMEZ RS 1819, AL 2 —7
= ThD IFNyE, JAKL & JAK2 ZiEME L, STAT1 O Tyr701 ZHN Y U EMbSh D, U Uk
{252 T 72 STATL FAREL A ~—Z BRI L TN~ E AT L, IFN-gamma activated site (GAS) (ZHEE
L, $RBIEMEA R 192 JAK2/STATI #%i#§1E, ~ 27 v 77— 28T 5 LPS Jillic & % iNOS FEA:
IZARRIRTIH D Z LA INTND 192,

Y typell IFN-R

(®=phosphorylated

Figure 2. Signaling pathways for iNOS induction in macrophages.
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BE BAXRT T R USAORE & AENE

YAXRT NN T 7 NIRRT AT IUEEEA L, A VT VAL 3 Db IR D RFERS O
HAEREERFACEYIRETH 5. Figure 3 ITRERE AT VAU T 7 Mo OEETRT. AKX
TR T 7 N ARISRIAHEEEZ A L, ZHETIZ 5000 SLEOEEWAFIE S Tnd 2
FRa R EA SNDD, PTHXR 7B b Z <G FEh, Z<I3E%RE & L CEEEW
RE A U TEAESREZ T 2. B AT N0 T 7 RIS AR SN TR
v, HUBEGER, SUEMEH 2, PLEETEME 2 B L OW H U /X ) —< G 2 e i ST .
EfE7AVER A 1 = X BZDWTEIARAZR S OB, 235 OIEMEDFEELZF5V Y Co-methylene-y-
butyrolactone f1E i HEE CTHDH & X4, a-methylene-y-butyrolactone FEIEDTX Y A F L L i~
A AN & 0 A RN DERBR -SER DY AT A L DF A —NVILEAEG L, EiEIEE R 2 L
DR ZFUCUND #2828,

0 o)
0] o]
0]
J ( J

o
{
eudesmanolide germacranolide
o o
0 o] 0] o)
(0] o
\ J [ J
guaianolide pseudoguaianolide
(o) p
(o] T N\E
0 o
0~ ~0
0 0
eremophilanolide hypocretenolide xanthanolide oa-methylene-y-butyrolactone

Figure 3. Chemical structures of sesquiterpene lactones and o-methylene-y-butyrolactone.



a-Methylene-y-butyrolactone &4 H 3 HEAFT /LT 7 R AT NF«B OIEHEALA BT %
T & OISR o9 D M IR E A3 2 & 08 £4U T 4. Costunolide, parthenolide
F LW helenalin 21 & L TR (Figure4) .

costunolide parthenolide helenalin

TNF-R, TLR

1T~

parthenolide

%EE
T -

costunolide,
® =phosphorylated

O O

helenalin, parthenolide

Figure 4. Chemical structures of bioactive sesquiterpene lactones and inhibitory effects on NF-«kB activation.

X7 BHEY)E >~ 3 (Saussurea lappa) 7% E & S5 germacranolide D A %7 0 F 7 K
> T % costunolide 1E, TFEHYF L/ 7 EIFH HDTIEZ2V S, RAW264.7 e 2 123\ T IkBadd Y
AREEA S Z L1Z & NF-kB ON~OBATRZD S, INOS #FEIflE 27m3 2 £ 23
W S Tn5.

XU RWE) T v a X7 (feverfew, Tanacetum parthenium) 73 8\ 284 S5 germacranolide D&
AXT N T T ST D parthenolide 3, kB DV UEA{LAHNHIT 5 Z LI2 XD kB O3]
&, NFkBp65 7 2= NMIBEHEHEAT 5D LI2L % NF«B @ DNA fEGRHEE WD “EHOA =

5



ALDPHESN TS, b MFESHERK HeLla MfRIZH5V VT parthenolide 13 IKKB DiEMEAL/L—7
28T B Cys179 ka7 X b T 5 2 & T IkB OfifE Il 2 2 Ehh, kB OV E{bof)
HOV RS, S HICNF«B O DNA MGG ZES D 2 &GS TND P, £, JIDHTETIE
b T A F iR Jurkat #f, & RRYEHISR 293 Ay, HeLa ffificlds L UV RAW264.7 HifldlZds
UVT NFxB @ DNA G ZBHET 2 Z LEAVRENTEY, kB OV UEEHNHIVER XV & NF-«B p65
YT a= FO Cys38 FEIUTEBAEAT D Z L2 XK D DNA FSATLEERN L VR TH D Z &A%
HENTND

—75, X7 FHiE) Armica montana 73 175 S5 pseudoguaianolide HLDE AXF T LR T 7 R
T % helenalin 1%, & & T Al A ALK Jurkat AIFUZIW T kB O U U F2{kds LUV NF«B
OB TEIIHRET, NF«B p65 7 2= MR ERERS L DNA fEA 2325 2 &
DHESNTWD 2 2D 3O AFZT AT 7 kAT T I o-methylene-y-butyrolactone
ExAL, NFkB OIFHLZIEIT 2 2 L E SN TODD, (FHRADRERL 200, o
methylene-y-butyrolactone #ELISFDIENE~DBIGDVRE SV TN D, E DTG R -9 D& IR
FHATHD. Fiz, RIEIZBT D NFkB OEENZOWTER S HBILTNDN, BAXFT AT
7 N AAOHSIEER DN CNFB 27 L TV D ONIARATH 5.

BART NN T T N AT & ATEYE R L, RS2 UBEH EH & TR
MEfT2ZLnb, BN — MEEMORRFME LTAMNTH L. LnLRRb, X% 1
T 7 N EO—ERETF 7 BRI X D EAMMER E R OJFIR 28 Le s 2 &R0, HAEW)IZ B
FEEGIEEITH Z LMD TS, BRI BT OV T U R+ S
BOT, BAXT AR T FAEE L — X E LRI ORERD—D2 & 75T 5.



F=H ARFEO BRI JOUE

AIFFETIE, BAXT N T SO FEERD 1 5T HHIENEH OIEFIBREZ A 52
(2T D2 LR AME Lic. £z, MEEMABNIRET 2 MR 2155 720, W%t & LT, cynaropicrin
(1) 21X E LT guaianolide FHDE AXT /N T 7 F L Feflrx et o7 —F4Fa—7
(Cynara scolymus L.) % H\ Nz (Figure 5). 7 —7 4 F a — 271 IF 7 BT, HIFEEE, 7 A Y
1, TV HRETHAA LTS, BHOIRROFEII RS HICEREE LTSN, BRI —T7 T«
— & UTELF S A, FROEIRILEDIANRE, FIRSCIE 3 IMEtEs B & LTI —r v/ D5k
P THOGAILTE 723, FERIZIX cynarin 07 0 0 7 U732 E DT 7 = A A L T 3637 <2, luteolin
BRSO apigenin 72 EDT7 TR /A R¥, Z L TCEER DI THH 172 EOCAXZTT VAR T T N A
ZEA L, FERIH T 2 0IIMER & LT, U(ER ¥ 3B LOBTEiRIIEER © 70 E0smiE Sh
TWD. 7 =7 4 F a— 27 B % ARG A RN HOW T, FIRIEMEH b ilE STV 5 44273,
N7 = A ANFFRLT TR A FERBZER LIcbDTHY, EAFT AR T T b AAADH
RIEMERNZ DOV TIA L N STV VRL.

cynaropicrin (1)

Figure 5. Flower buds and leaves of artichoke (Cynara scolymus 1.) and chemical structure of cynaropicrin (1).

{EE# 1 Xo-methylene-y-butyrolactone f#i&35 KON 8 fZlla, B-FEIFI I LA = AEiEEH T 5
guaianolide JHDE AFXT VX0 T 7 T, fRx 2HEMIENEZ AT H 2 LmbTERY, FiEiEi
FEVER @, BERIER 4, BUaEmiER %, REICBT DP0EBMER © e ERdE SN TnD. g
TEEARBNC BT DR EG D720, T—7 4 F 2 — 7 BEHHER T /L r[IEE 57 D HEE L 72 1 35 X
OZDIEEE AFT VR T T R ATONWTY T A7 v 77— Uk RAW264.7 #ilfiazJ1
T LPS HIREIC & BB L 2B PEAIEIERC OV TR L2, PIIEER ORI G E L,
EICHEDTE, MORIENER T ¢ =— & —pEA L FRBINED 8 D NO FEAIIHIWER 48RS, (ke
O & i U TRt L. NO BEAEIIHINEMEZ R LIALEIZ DN Ty = A Z o7 m Yy MEIZEY
iINOS FEHUTE T DIEH 2R L, iINOS FEBUZ DO T2 7 )/ URIERE T 5 MAPK 1 A%
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— K, NF-xB ¥ 7 /UG, JAK-STAT 7 MRERIKIZ BRI 5 & R BB B~ D %
et L. £77, mbIROIENEEZR L2 1129V T TNF-a, IFN-B, IFN-y3 X O PGE, FEARICKIE 5
WELRRI LT, S5, BAXT AT N OB BT 2 MAE TGS T2, 1Tkl
THRWEZ R4 LT BOfRIAZRAT-. 1Sk U CHAIE &2 R4 Ry ok ik e LT,
COOH V v 1 —fEBR e — R & AW =T 7 4 =7 4 ¥5#%&4T -7 (Figure 6).

W. l N/Y\O/\/O OH B OH

COOH beads

\ 4
(o] OH ,, OH
O\IC.)(\)LH/\CI):\O/\/O\/]\/N \/L‘

cynaropicrin-fixed beads

Figure 6. Immobilization of cynaropicrin (1) on COOH linker beads.



24
il

Wi 7T ¢ F g — AT AT LT kKD INOS AR

T LPS T X D RAW264.7 #faH 6D NO PEAICKTT 57 —F ¢ F a — 7 T — % %,
BFEHSB LI OEHEEATT AT 7~ OPFEIER

T —F 4 F a—27 (Cynara scolymus 1..) FEEEA 55 DR Ok 5y B

BAXT NN T 7 N AADOTIIEEH, WEEVARB 2572, fix OffiEz bot A%
TN T N AEOHME DS L, T—T 4 F a—7 OREEERIONT, BER 2 106 B B
1ol T7bh, 7—7 4 F a—7 (CynarascohymusL.) DOFLEFE 2kg) & A X/ —/V&
TEWE (80°C) fiiH LIt A /=L, A%/ —/UhiHT® % (618 g, 30.9%) Z4537-. GH7-A
2 )=V A2 iR F v, n-7 8 ) —/VE L UVKE W TENE R = F /L vl oy
(63.6 2,32%), n-7 % ) —)VAIGIEEG) (45.6 g,2.3%), KFAIEEPEESY (508 g,25.4%) ([T L7z. fi
WT, BERT TV AENERESY 60 g ZHWTHHEL 7 A7 v~ 275 7 4 —F XLUVHPLC & VT
DR Uy BiEkS S92 Z L2k v, BERIE 2512 cynaropicrin (1, 1248.7 mg, 0.066%)",  grosheimin
(2,59.1mg,0.0031%)*, 11B,13-dihydrocynaropicrin (3, 5.4 mg, 0.00029%)",  3B-hydroxy-8a-[(S)-3-hydroxy-
2-methylpropionyloxy]guaia-4(15),10(14),11(13)-trien-1a.,50,6BH-12,6-0lide (4, 5.7 mg, 0.00030%)*, 3pB-
hydroxy-8a-[2-methoxymethyl-2-propenoyloxy]guaia-4(15),10(14),11(13)-trien-1a,,50.,6H-12,6-olide (5, 5.0
mg, 0.00026%)*!, deacylcynaropicrin (6,26.2 mg, 0.0014%) %’ 35 X O~ isoamberboin (7, 6.8 mg, 0.00036%)*? %
Hiffi L7 (Chart1,Figure 7). Z25HDOEEEUEAMIZOWTIE, 'HNMR, “CNMR, EESH DAY

VT — 5 36 LU 2 STk & e g% Z £ I2 K [RIE L7z
Dried leaves of Cynara scolymus L. 2 kg

l MeOH /A (@2h x4)

MeOH ext. (30.9%)

| EtOAc / H20
| n-BuOH/H20
EtOAc layer (3.2%) \L \L
\l/ ODS Column
HPLC n-BuOH layer (2.3%) H.O layer (25.4%)

cynaropicrin (1)

grosheimin (2)

11,13-dihydrocynaropicrin (3)
3B-hydroxy-8o-[(S)-3-hydroxy-2-methylpropionyloxy]guaia-4(15),10(14),11(13)-trien-1a., 50,6 fH-12,6-olide (4)
3B-hydroxy-8a-[2-methoxymethyl-2-propenoyloxylguaia-4(15),10(14),11(13)-trien-1a., 50,6 H-12,6-olide (5)
deacylcynaropicrin (6)

isoamberboin (7)

Chart 1. Isolation procedure of constituents (1-7) from the dried leaves of artichoke.
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grosheimin (2) 113,13-dihydrocynaropicrin (3)

deacylcynaropicrin (6)

isoamberboin (7)

Figure 7. Chemical structures of isolated compounds from artichoke leaves (1-7) and synthesized cynaropicrin
derivative (8).
[J. Nat. Med. (2021), Fig. 1 X —8e&Zs LCH ]
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LPS FiZ & 5 RAW264.7 HifEA> 5D NO EEAEIZRT AT —T 4 Fa—FEHA ¥ ) —/VihiHT %
AE L O D DEHIER

T—T 4T a—IHEHAL ) —/ (MeOH) flii=% X, FiETF /L (EtOAc) FIAEVERESy, n-7 ¥
/—/V (n-BuOH) ¥RV Sy, /K ARPERE S 12O T, LPS BT X 5 RAW264.7 filffA>50 NO
AEHEWERNC W TG LT (Table ). ZOfEE, B AFT AR5 7 R AL Gl F /L
APEPER SOV TIRA 2 HEIVER 2V 22 S 7= (ICs=1.6 pg/mL). E£7-, 10 ug/mL BLEDHEE Tl
AR EEE 2 LTz,

Table 1. Effects of methanolic extract of C. scolymus leaves and its fractions on NO production in LPS-stimulated
RAW264.7 cells.

Inhibition (%)

Conc. (ug/mL) 0 03 1 3 10 30 100 ICso (ng/mL)
MeOH il 2 0.0+1.7 — — 210+ 1.3%  266£52%F  544£22%  980&]3%* 23.1
EtOAc PIEMEmY 00£18  94+£38*%  318£16™  766£28%  993+(.9%+? — — 16
n-BuOH IR 0.0+538 — — 94+13 212+4.6%% 490+ 174 949+ 19%* 30.0
H0 ARy 0.0+5.8 — — 6.5+5.5 35+4.1 12+3.1 6.2+6.1%* >100

RAW264.7 cells were seeded into a 96-well microplate at 2.0 x 10° cells/100 pL/well. Nitrite concentration was
measured from the supermatant by the Griess reaction 18 h after incubation with LPS (final concentration of LPS,
5 ug/mL). Cytotoxicity was evaluated by the MTT colorimetric assay. Test samples were considered to have
cytotoxic effects if the OD of the sample-treated group was decreased to below 80% of that in the vehicle-treated
group.

Each value represents the mean + SEM (n=4).

Significantly different from control, *p < 0.05, **p <0.01.

*Cytotoxic effect was observed.

[J. Nat. Med. (2021), Table 1 & 0 —#BckZs LC 31
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LPS FIEIZ 3 5 RAW264.7 A5 D NO FEEICKTT B 7 —T 4 F a — Z EHEFEAXRT /N
Z 7 b EOMHIWER

REEIEPEAREAC BRI 2 R A 2455 BRVT, 7—7 « F 3 — 7 FEEIHEG /L v oy 7 O B L
TBERIE AT NN T 7 B 12T IOV CRBRIC NO PEAERNRIVER 2435+ L 7= (Figure 7, Table 2).
%72, cynaropicrin(1) &1 < DEAXT N T 7 N AASlaEEER 2R~ 2 &b T
B0 W3, MR ERICOW T ORI AT 72 (Table 3). 7235, FHEsHHRE & L C, caffeic acid
phenethyl ester (CAPE)™, parthenolide 33 JX UNo-methylene-y-butyrolactone (Figure 8) % FHV 7-.

o)

CAPE parthenolide o-methylene-y-butyrolactone

Figure 8. Chemical structures of reference compounds and o-methylene-y-butyrolactone.
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Table 2. Effects of constituents 1-7 of artichoke leaves and reference compounds on NO production in LPS-stimulated RAW264.7 cells.

Inhibition (%)
Conc. (uM) 0 0.3 0.6 1 3 6 10 30 ICso
(M)
cynaropicrin (1) 0.0£0.7 7.8£3.2 10.5£2.6*%* 45.0£3.2%*  81.6%+ 1.0%** — 96.7+ 0.2%* 2 — 1.2
grosheimin (2) 0.0£0.7 — — 19.2+2.3% 36.8+ 1.8%* 71.0+ 5.6%* 88.1+ 1.5%* 95.94 0.6**-2 3.5
11B,13-dihydrocynaropicrin (3) 0.0+ 3.5 — — 6.1+ 6.2 20.9+ 2.0** 35.24 2.5%* 56.0+ 3.5%* 101.5+ 1.7** 8.7
4 0.0£3.5 — — 0.0£5.6 12.1+ 3.4 23.8+2.6** 48.5+ 6.8** 94,8+ 3.7%*.2 10.5
5 0.0£1.3 — — 12.3+£2.9%* 60.5+ 1.1%* 91.9+ 1.9%* 100.8+ 0.9**2  100.5+ 0.5%*2 2.4
deacylcynaropicrin (6) 0.0£1.3 — — 21.4+ 3.2%* 10.5+4.3 30.14+ 4.5%* 46.7+ 1.3** 71.2+ 6.8%* 17.7
isoamberboin (7) 0.0£2.3 — — — 0.3£3.7 — 4.3+ 4.6 9.0+ 4.1 >30
8 0.0+ 14.2 — — -2.4+£9.7 7.6£21.8 -3.3+12.7 16.1+12.5 40.3+10.0 >30
CAPE 0.0£3.3 — — -3.8£2.6 19.6+ 6.1%* 76.4+£2.1%%2 937+ 1.5%*%2  100.14£ 1.9%**2 4.4
parthenolide 0.0+1.5 8.2+4.1 — 47.8+7.8 87.4+3.0**  102.1x2.1**2 100.9+ 1.6%** — 1.1
a-methylene-y-butyrolactone 0.0+ 4.6 — — 9.3+2.8 242+ 4.0%* 41.6+4.9%* 557+ 2.7%* 82.7+ 1.9%* 8.2

RAW264.7 cells were seeded into a 96-well microplate at 2.0 x 10° cells/100 pL/well. Nitrite concentration was measured from the supernatant by the Griess
reaction 18 h after incubation with LPS (final concentration of LPS, 5 ug/mL). Cytotoxicity was evaluated by the MTT colorimetric assay. Test compounds were
considered to have cytotoxic effects if the OD of the sample-treated group was decreased to below 80% of that in the vehicle-treated group.
Each value represents the mean + SEM (n=4).
Significantly different from control, *p < 0.05, **p < 0.01.
*Cytotoxic effect was observed.

[J. Nat. Med. (2021), Table 1 X 0 —#ckZs L3I f]
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Table 3. Effetcs of the constituents (1-6) of artichoke leaves and reference compounds on cell viability in RAW264.7 cells.

Cell viability (%)
Conc. (LM) 0 0.3 0.6 1 3 6 10 30 ICso (UM)
cynaropicrin (1) 100.0£5.3  101.846.5  101.1+2.9 103.9+£8.7 73.546.2* - 32.0+3.2%* - 5.8
grosheimin (2) 100.0+6.2 - - 106.9+1.3 98.3+3.9 100.9+8.1 98.6+5.6 29.44].7%* 15.3
11pB,13-dihydrocynaropicrin (3) 100.0+1.6 - - 109.0+5.7 114.745.5 112.843.0 128.2+13.0%* 110.444.5 >30
4 100.0+1.6 - - 118.0£9.3 140.8+11.8%* 117.6+5.6 131.8+8.5%* 74.7£3.0 >30
5 100.0+6.6 - - 101.5+8.3 99.0+8.1 80.9+6.0 40.14£1.0%* 10.0£0.5%* 8.9
deacylcynaropicrin (6) 100.0+6.6 - - 120.0+2.8 117.4+7.7 108.4+8.2 99.6+8.9 92.7£3.5 >30
8 100.0+9.3 - - - 106.2+8.1 106.7+9.0 107.2+£5.9 103.7£15.0 >30
CAPE 100.0+6.0 - - 104.7+5.4 97.3+6.5 67.7£1.8%* 49.1+1.4%* 51.34£2.7%* 9.8
parthenolide 100.0+6.0  111.6+1.9 - 118.6+£9.4 95.542.6 48.0£7.0%* 28.9+4.2%%* - 5.8
a-methylene-y-butyrolactone 100.0+7.8 - - 96.242.8 96.242.8 98.8+7.9 114.5%8.1 89.6+3.7 >30

RAW264.7 cells were seeded into a 96-well microplate at 5.0 x 10* cells/100 pL/well and were incubated with the test compounds for 18 h. Cytotoxicity was
evaluated by the MTT colorimetric assay.
Each value represents the mean + SEM (n=4).
Significantly different from control, *p < 0.05, **p < 0.01.
[J. Nat. Med. (2021), Table S1 £ ¥ —#BckZs L CHI ]



ZDRER,  o-methylene-y-butyrolactone 1#i&% A9 % cynaropicrin (1), grosheimin (2), 4, 5 B3 LW
deacylcynaropicrin (6) |ZIREEAFINZNO FEAEZHIHI L 72, F 72, DTt o-methylene-y-butyrolactone
RSN Z T 8 Ao, B-AREZFNANVAR =/ UiEEZ AT 5 1 (ICs=1.2 uM) BEYS  (ICs=2.4 uM) X
FRIZHRT)72 NO PEAEMIRWER Z7R LTz, F72, o-methylene-y-butyrolactone f&iE%H X9, 8lla, B-
NI VR =) WEE S D7 P NVHEEDH %43 % 11B,13-dihydrocynaropicrin (3) & HHREE DA
TER %R LT (IC=8.7 pM). ZNE TORVAXT N T 7 N HAORBEOEEHREN S, o-
methylene-y-butyrolactone #i&ED R /1 72TEMFEBUIMIATH H L EZ BAVTWD D, ATV Ca-
methylene-y-butyrolactone @ ICs fEl% 82 uM TH Y, 8 \LDa, B-HEIFI VA= /UEiEE AT HT L
EbFRRCEZETH D Z LAV ST,

F T, 8NLDT U NIDF L FTT D128, o, B-AEIFI 7 VR = /Ui % A9 5 2-hydroxyethyl
acrylate 35 JX O 2-hydroxyethyl methacrylate {22V N TIRERIZ NO PEAESIGIVER 2455 L7z (Figure 9, Table
4). ZORER, 2-hydroxyethyl acrylate 13 NO PEAHIIIER A7~ L7273, 2-hydroxyethyl methacrylate |3
NO FEAMRER 2R S 720 7z

0 o

s A g~ OH YLO/\/OH

2-hydroxyethyl acrylate 2-hydroxyethyl methacrylate

Figure 9. Chemical structures of reference compounds.

Table 4. Effects of 2-hydroxyethyl acrylate and 2-hydroxyethyl methacrylate on NO production in LPS-stimulated
RAW264.7 cells.

Inhibition (%)
Conc. (uUM) 0 3 10 30 100 300 ICso (LM)
2-hydroxyethyl acrylate 0.0+2.1  45+438 38+1.1 179+4.6%  56.6+£53** 1003+ 1.3%* 853
2-hydroxyethyl methacrylate 0.0£7.6 — 7.8+54 5.8+27 14.1+4.7 0.1£19.8 >300

Each value represents the mean + SEM (n=4).
Significantly different from control, *p < 0.05, **p <0.01.
[J. Nat. Med. (2021), Table 1 & 0 —&BckZs L3I H]
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B

BAFT NN T T N EOTRIE R, MEEMEARBE AT 2720, 7 —7 4 Fa— 7 BEIC
DUNTHGHBEAATV Y, BRI TV Al 537 b Bl L 72 7TREOBE e A% T L~ T 7 oo
LPS HIEIZ L5 RAW264.7 il 5D NO PEAMHIHERM A MG L7z, T DOREER, o-methylene-y-
butyrolactone %1% %435 cynaropicrin (1), grosheimin (2), 4, 5 33 J: O deacylcynaropicrin (6) 154C NO
FEAMRERZ R LIZZ E0D, ZhETORAXFT AR T 7 NVHOREE—HLT, o
methylene-y-butyrolactone #IEAEMFBUIEE/MEE TH D Z LAVRSNTZ. S HIZ, o-methylene-y-
butyrolactone fi&E%aH X7, 8 flla, B-REIFIH LR =/ UG G Te T DNV IROHEZH/ TS 11B,13-
dihydrocynaropicrin (3) & FAZEEOIIHINERZ R LTz, (LEW 3 D NO FEAMHEIWERIL, o-methylene-
y-butyrolactone #1554 A HbEH) 4 CHESHIE & L CTHV /-o-methylene-y-butyrolactone & [FIF2
FEDOII 2R LIz Z &0, 8D, B-AEIFI I VAR = /G 2 H 57 B IEEORBLUI B
TFARICEHEETH D Z EAVRB STz, £z, 5131 O PALOKIENR A b RICEfR S LS
WCHDH, 1 & SIERRRICHRT)72 NO PEAIIIWER 278 LT 2 &b, 4 (LO/KERE JEME O
(TR L2 E DN ST,

72, o, BAEIRNT VIR = UG OTEM DR 2 R 92 728, 2-hydroxyethyl acrylate 3 J U 2-
hydroxyethyl methacrylate (22U N CIRARIZ NO PFEARIHIER ZFiFt L= & Z 5, 2-hydroxyethyl acrylate
X NO PEAIIHWER %27~ L7223, 2-hydroxyethyl methacrylate 13 NO FEAIHIER 2/ RS 72 o7z, 2
OFEFIIFS ES SOME LB Lz, A ESIE, RAW264.7 M CToy, B-AEIFIA LR = L
EETHILEWD LPS HMIZ LD Cox2, Nos2, 33X Thfa mRNA FEBUIXT D88 % et L, 2-
hydroxyethyl acrylate |3 mRNA 5854471 L7273, 2-hydroxyethyl methacrylate |3 mRNA 585 & #iifi] L
o loZ L ERLTWAD. F72, 2-hydroxyethyl acrylate 35 X O 2-hydroxyethyl methacrylate @ log P
EIIRE <ZEDZ2UDS, RAW264.7 ML 51T DAl L& 25V . 2-hydroxyethyl acrylate 35 &
U 2-hydroxyethyl methacrylate OBfKFED BC NMR fEAH#ET 2D &, FFE DS DBHEARENZ L
b, MEOMIEEIEDET~ A T 7' 74— U TORIGHEZ T BIRFEDRE MDA TFER
T LTV D,
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0] S-protein

(0] B /—ﬁs-protein
RJJ\/\ R’ — R)I\/l\ R'
oL

Scheme 1. Michael addition of o, B-unsaturated carbonyl compounds and nucleophilic agent.

o, B-AEIFNH VAR = IS~ A TNV T T a2 — L UTHERE T 5728, X LRI EOF A —
72 AR OB % 7RI L FERA NI G5 2 SIS K DMl E 72 ELE L < RUVhRo
FEELZ BT 2 ATREME B S AU TE 72 % (Scheme 1). —F, BAXT AT 7 R FHDIEMD%
B33V Yy Ca-methylene-y-butyrolactone §i&E7 5 & HE T D L 91T, o, B-AEIFIA VAR =/ T2
FRZLFPFHNEMEIC B REG- LTS, 7 P URHERIRCHIR LA & U COMSEERD, 1EAYZ /7 B~
HAREET D Z LIS LV ARRIRE BT GHD 2 Lnb, I, ~ A TVT 7874 —
& UTHERE T D& A AT 5 RIRHRILE I IA D Ul S Tng 7%, [R&p1é LT, 7=
> (Curcuma longa) \Z &8 S5 curcumin® © °0/NF 3 5 U A (Zingiber zerumbet) (" & LD
zerumbone " ?(Figure 10) 1% & HIZHUEREMH, PIRIEFEREZA L, KO FEHEGLY — Mg e LT
HEETEHARRE RN 3 BT DR < e STV 5.

o)
(0] (o) |
H;CO l S = l OCH;3
HO OH x
curcumin zerumbone

Figure 10. Chemical structures of curcumin and zerumbone.

ATFGEOFERNBIE, o, B-AEIFNA VAR = U & H T HALEWN 2 THEER LU0 2 /RO T
1372 <, JEIIREE DB A R E 2T, FRIBRBDBEHILINEIE T D Z LAVRSNTZN,
PEOEFEE L OVEIEOHIRA HAY L L= 8 (DT S VO EHILORSEICHOUWNTITHE 7 4 Hlskat
PVETH 5.
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HE 7T 4 F a— I BERE ARG ORI

H—IH  INOS FEHmHEIER

T—T A F a =V ELEREAXT AT 7 hrdDHh, NO EAIWER 2R L 1-6 12200
T LPS HI4IZ % RAW264.7 #fE) 5 0 iNOS FHERIHIVER 21t L7z,

LPS Al 18 W% RAW264.7 HIf ORI B 531 Z451F % INOS & 732 B % SDS-PAGE 5 L O}
VIEAZ T 0y MEZE VR UIRER, 1-3 IR INOS #8210 L (Figure 11), 4-
6 LRk Z R LT, £, HESHRE & L CTHV - CAPE HIREERIFIC INOS #5252 i
L7z (Figure 12).

B8

iNOS PEAEMIINER 27~ LIALEYD 9 b, cynaropicrin (1) 1E, 1 pM LI O T INOS #5585t
L CHEZMGENRZR L, IRERFIIC INOS SR8l L7z, £72, 10 NO PEAEMGIZ T 5
ICso fifi% 1.2 uM Tdho 7= (Table2). [FIKEIZ, grosheimin (2) 13 iNOS #HEIZx LT 3 uM & 5HETIE
AETIERROD 30%REOIGIZ R L, 10 uM 58 THEZRIIHIERZ 7R LTz, NO FEAIFNC
B1F 5 ICso E1% 3.5 uM Tdh-7-. 11p,13-Dihydrocynaropicrin (3) 133 uM LL_EOJERE T iINOS FHil2
%t UCH BRI Z R L, NO FEAIHNCHIT S ICoEIX 8.7 uM Th-o7=. £72, 1135
IZBWCHIla SRR A1 T o 7258, 10 pM B GREZ BV THlla st 27~ L7273 (Table 3), Hillazzt:
REROFEE L VA Z T v T 4 T OEOERFER R o> TBY, Yo AZ L TayT v
TIWZND & ™37 B KOVEREIT T2, 10 M B GHED Z /37 PREEDS 0 uM, 1 M, 3
UM BERELFRIRE ChoToloh, VT AZ T 1y T 0 7 OEROREEGMCIEmEE I < 1T
WRiro T b B2 HID. ALEW 21310 WM G TITuEEZ R ST, 31310 uM FHHERS X
UV30 uM e 5-E CRIlA M A R S 2o 7.

LD Z &b, 1-3 O NO FEARFIERIL INOS FHEMHIERIC L 5 Z L AVRE Sz,
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Figure 11. Effects of 1-3 on iNOS induction in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 12 h after incubation with LPS at a final concentration of 5 pug/mL and detected by SDS-PAGE and
Western blot analysis. 3-Actin was used as internal control. Each bar represents the mean with SEM (n = 3).
Significantly different from control, *p < 0.05, **p <0.01.
[J. Nat. Med. (2021), Fig. 2 J V) —#RekZs L CHIH]
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LPS (-) LPS (+), 4 (12 h)

0 3 10 30 (M)
INOS —-—
B-actin . —— o —— R —
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iINOS
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— —

pactng e e e w—

Figure 12. Effects of 4-6 and positive control (CAPE) on iNOS induction in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 12 h after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and

Western blot analysis. -Actin was used as internal control.

[J. Nat. Med. (2021), Fig. S2 X ¥ —dkZs L5 ]
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B IH  MAPK B A7 — RISk 7B

iINOS FHEMEM 2= LIALED 5 5, 14 (2O T INOS FBUZR 5 T8 7 Ui
TdH D MAPK 1 A7 — 1 (Figure 13) (2B D % L R0 D ) AR ~DE B At L=, LPS #RL
30 /31% > RAW264.7 ABROMINEE /D ERK, JNK 35XV p38 MAPK # > 737 &% SDS-PAGE 5
FORVx2Z 7wy MEAZIDBRE LR, 13 13WFnd Zhbo MAPK B0 U Uigba A
EZHIHI L7ed 72 (Figure 14-16). F7-, 4 LIFEEOMERIZ 7R LT (Figure 17).

TNF-o. IFN-B
TNF-R TLRa &~ IEN-R &~ IFN-y

RN i R cell
IO‘W H " JUUUULULAUUUUUU ""membrane
4 JAK1.JAK2
®lkr - STATA Signaling
IRF-3 .
® ® STAT1
Signaling

(P) =phosphorylated

IFN-p

R m M/_, iNos

mRNA

nucleus
TNF-a

Figure 13. MAPK Signaling pathway in macrophages.
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Figure 14. Effects of cynaropicrin (1) on MAPK signaling pathway in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and
Western blot analysis. B-Actin was used as internal control. Each bar represents the mean with SEM (n = 3).
Significantly different from control, *p < 0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. 3 X 0 —ekZs LCH ]
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Figure 15. Effects of grosheimin (2) on MAPK signaling pathway in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pug/mL and detected by SDS-PAGE and
Western blot analysis. B-Actin was used as internal control. An asterisk indicates non-specific bands. Each bar
represents the mean with SEM (n = 3). Significantly different from control, *p <0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. 3 £ V) —#FckZ8 L <51 ]
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Figure 16. Effects of 113,13-dihydrocynaropicrin (3) on MAPK signaling pathway in LPS-stimulated RAW264.7
cells.

RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pug/mL and detected by SDS-PAGE and
Western blot analysis. B-Actin was used as internal control. Each bar represents the mean with SEM (n= 3).
Significantly different from control, *p < 0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. 3 J V) —#RkZs L CHIH]
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Figure 17. Effects of 4 on MAPK signaling pathway in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and

Western blot analysis. 3-Actin was used as internal control.

[J. Nat. Med. (2021), Fig. S3 X V) —dkZs LC5 ]
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B8

INOS FBENEH 271~ L7z 1-4 |29V T MAPK 4 A7 — RIZEED S # L X0 D Y Rt ~D R
ZEt L7z, ERKACEI LTIt 1 @ 10 pM AUEREH BV TR 2R L CWD D, FEDFTET S
TR DLIBTOHE BT, MAPK-ERK F7—F 1 (MEK1) 3L O'MEK2 [HEHITH D
PD98059 (E, LPS HFHIZ &% NO FEAUTK 2 MHRIR N E & A LR Ban—T7, INK BEEAIT
&% SP600125 33 L 1Y p38 MAPK FHEAITH 5 SB202190 13 NO FEAZ A EITHIH L7 2 L 2 W& L
TEY @8 ERK OFLEIL 1R XL 002125 5 iINOS BEHIHIMEH~OF G172 LAV S
7o F721413, p38MAPK BETNINK DU Ik L T b EWEHZ RS e o 70, ¢
2T, MAPK 7 27— K3 1-4 @ iNOS FEAMIHNZ B 2 TEARMEHATII W EE 2 6D,
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F=IH  NF«B > 7 Ui ot A 1ER

INOS FEAIIIWER AR LIe T —T 4 Fa— V0 TEHEGHREEAXT NN T 7 Do b, 14 12
T NF-kB & 7 UGS (Figure 18) 12k 21EM 2t L7-.

LPS #4130 537% D RAW264.7 HIAOHIFEE /3 D IB ¥ 737 '8 % SDS-PAGE B L Ny AKX
Tuy MECX OB L. Z08ER, 13 130N kB & 2 X7 B OS5z Lish- 7=
(Figure 19).

F 7z, LPS Hll4 30 7372 D RAW264.7 FlA DL 73 D NF-xB 4 > /37 E D p65 H7 .=~ k% SDS-
PAGE BLO\w =& 7 my MEZLVRH L. Z0O/E, 1313031 d NFxB p6s 7 =
> hOBENZEB L~V A GBI L722Y (Figure 20), #IVE D NF-kBp65 V7= FDFEH L
I LT/~ T (Figure 21). F£72, 4 bIREROMENZ 7R L7z (Figure 22).
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Figure 18. NF-«B Signaling pathway in macrophages.
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NE-kBp65 ¥7' = N OBENFEEL L~V OPIHIMEEL SN2 720, bRy EEE R L2 1122
T NF-kB (2 & W EEEAMEEE S5 TNF-o RS9 2 B8 2 /st L=, LPS #Il 1 Mgk O
3 IR D RAW264.7 HIREIZ 51T 5 TNF-a 15T 2582 it L2 & 24, 1uM B LDV 3 uM AL
PR CA IS TNF-o A 2400 U7z, Peissa R E & L CHIVY2 CAPE 13, R 1 FRFfI#% 2380 T 3
M 3 L TN6 uM LBREECA BT TNF-o AR A3 L 72 (Figure 23). £72, 112 DWW T NF«BIZXD
HREADMIEE S 3D COX2 12 L D AR EILD PGEy EAEICH T DB A gt L& 24, 1 uM BLIW
3 uM ALEREE A EIC PGE, FEAE ZIHI L7z, Helsse i & U CHV 2 CAPE 1, 3uM BL N6 uM
KB CA BT PGEy PEAE 24 L 72 (Figure 24).
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Figure 19. Effects of 1-3 on IxB degradation in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and

Western blot analysis. -Actin was used as internal control. Asterisks indicate non-specific bands. Each bar

represents the mean with SEM (n = 3). Significantly different from control, *p < 0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. 3 & 0 —¥eZs LC5 ]
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Figure 20. Effects of 1-3 on nuclear translocation of NF-kB in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Nuclear fractions were extracted
30 min after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and Western blot
analysis. Lamin B1 was used as internal control. An asterisk indicates non-specific bands. Each bar represents
the mean with SEM (n = 3). Significantly different from control, *p < 0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. 4 £ V) —¥#c&Z8 L C51H]
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Figure 21. Effects of 1-3 on cytoprasmic NF-kB in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 30 min after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and

Western blot analysis. B-Actin was used as internal control. An asterisk indicates non-specific band.
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Figure 22. Effects of 4 on IkB degradation and nuclear translocation of NF-kB in LPS-stimulated RAW264.7
cells.

RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate.

(A) Cytosolic fractions were extracted 30 min after incubation with LPS and detected by SDS-PAGE and
Western blot analysis. 3-Actin was used as internal control. (B) Nuclear fractions were extracted 30 min after
incubation with LPS at a final concentration of 5 ug/mL and detected by SDS-PAGE and Western blot analysis.
Lamin B1 was used as internal control. An asterisk indicates non-specific bands.

[J. Nat. Med. (2021), Fig. S3 1 V) —#ekZs L <51 ]
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Figure 23. Effects of cynaropicrin (1) and CAPE on TNF-a production in LPS-stimulated RAW264.7 cells.
RAW264.7 cells were seeded into a 48-well microplate at 4.0x10° cells/200 pL/well. TNF-a. levels in culture media
after stimulation with LPS at a final concentration of 5 pg/mL for 1 h (A) and 3 h (B) were measured by Mouse
TNF-oo ELISA KIT (FUJIFILM Wako Shibayagi Corporation, Gunma, Japan) according to the manufacturer’s
instructions. Each bar represents the mean with SEM (n = 3).

Significantly different from control, *p < 0.05, **p <0.01.
[J. Nat. Med. (2021), Fig. S5 £ ¥ —&kZs LC5 ]
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Figure 24. Effects of cynaropicrin (1) and CAPE on PGE; production in LPS-stimulated RAW264.7 cells.

RAW?264.7 cells were seeded into a 48-well microplate at 4.0x10° cells/200 uL/well. PGE; levels in culture media

18 h after stimulation with LPS at a final concentration of 5 pg/mL were measured by Prostaglandin E, Parameter

Assay Kit (R&D Systems, MN, USA) according to the manufacturer’s instructions. Each bar represents the mean

with SEM (n=3).

Significantly different from control, *p <0.05, **p <0.01.

[J. Nat. Med. (2021), Fig. S7 X V) —&akZs LC5 ]
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B8

iINOS PEAHIHIVER 27~ LA A 1-3 12OV T NF-kB ¥ 7 BRI D 1B 2t L=
& 2A, AMFFROFKMN T TINT G kB & /X7 B D5 fE I L7 oT-. Eiz, Ml NF-
kB p65 V7= hOIBEITITEE L 727203, NF«B X L /X7 D p65 7 2= FOEEN
R~V EFBEICHH L7226, kB OV UERMEL Y Tt Y 7T sz HET 2 alHett)s
RENTZ. LSLZRA D, cynaropicrin (1) 1 P, gingivalis A0 LPS I K5 & b PARRHEEHT
i (HGF) I238\\\T, kB & >/ 7 B D5 iR d % Z LI2 X W NFkB p65 7= hD Y ik
{bZIHT oL 0no#HmELH D S LD L 912, NFxB ¥ 7 F /U miEfE KX o-methylene-y-
butyrolactone f§i&&H T HEAXT N T 7 N AAAOTEHE/AAERHATHDL EEZ LN TWD. (bE
Y1 & [FERIZo-methylene-y-butyrolactone #i& & H 3 2B AFT /LT 7 kT 5 helenalin (3 IkB
DV AEALE L ONNF-kB OEEPBAT 242 NF«kB O p65 7= & EEET L5/ Ubt 5
ZENHESN TS S Lo T1 b NFkBp6S 7 2=y MIEHHERT 5 Z & TEANEELL~L
ZPIT S AREMS B 2 BiILD. LB 1-3 128D NF«B O A 1 = X LZHOW TS HITFEH
IRRELETH D, LnLRA D, INOS iS4l o nEiia & & ik L, 1-3 12X % NF«B D%
PWIEEPNREBLL L OBIFICIE, &0 SHEPSKNECH 722 b, 1-3 O iINOS FHEMNHIVER X NF-
KB V7RI DI L D O TIH N T EOVRIE S 7.

F£72, 1-31ZOVWT NF«xBp65 7 2= FOENFEEL L~V OISR S 2728, b iRy
JEMEZ R LT2 TIZ DWW T NF«B 2 K W G MigtE S D TNF-oE B I TR D88 A it LT & 24,
1 uM B L3 M ALEREE T B TNF-a 2824001 L7=. 1 O TNF-o £ 239~ 2 4 ER X NF-
kB p65 7= @*ZW%‘%EE LoV OPIHIWER & [RREECh -7, F£72, 112DV T NF«B 1T X
DEREIMIEEE SN D COX2 12X W ARk S D PGE BEAEICKTT 2B A nt L2 24, 1M B X
V3 uM ASERE TR PGE, FEAZ I L7z, T OFERD G, 11285 PGE FEAMNTNE, NF-
KB ¥ 7RI R S D HIVERIC £ 5 COX-2 OB DA T2 <, EEAN: COX-2 F#
FEMEOPE R L, MDA = X LNEETH 2 LAVRR SN,
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IUIE  JAK-STAT 3 7 U midE s o4~ 5 /8 A

iINOS PEAEHINWER 2R LTe T —T 4 Fa— A B AXFT AR T 7 FrD 9 b, 14 120
VT STATL o 7 /UG (Figure25) ~DRFZZSOWTHH LN T 5 HAYT, STAT1 OV LRk
(T HIER ARt L7-. LPS Hili 2 FE# 00 RAW264.7 f O 5y 0> STAT1 & L7307 B
SDS-PAGE BL WAL 71y MEZX VB LICRER, 13 13V b STAT1 & 27 7 EHD
Tyr701 U b a A B0 L7- (Figure 26). %7, 4 LIFREEOMHEZ R L7 (Figure 27).

S BIT, HwHIRUVEEZ R L7 112DV T IFN PEARICRTT D 5288 % Miat L7, LPS #IP 1 IKefiiz o
RAW264.7 FEIZ 31T 5 IFN=yPEARI )T D8 A Mt L7z & 2 A, T IFN-yPEAE 24| L7e o7z,
—7J57, LPS il 3 REfil% D RAW264.7 M2 5 IFN-BPEAEICx T DB A Mgt L= & 24, 11X
1 puM B LU 3 uM RUPHEECTH RIS IFN-BREA 24| L7z, Fhfgsk e & LTV Z CAPE 13, 3uM
BLO6 uM AR CA BT IRN-BPEA 2401 L 7= (Figure 28).

ZN © ®

\

N typell IFN-R

ANNAN sl cell
I‘H ‘II I [ \‘II I ‘I\ IH ‘I\ ‘II ‘H‘ ‘I\I ‘H‘I‘II ‘H I\I\\M membrane
2 A
TRAF2 NF-<B
Signaling
IxB "® ,/® { &‘ MAPK
J 1xB ®ERK p38 TJNK Signaling

NF-xB l m l

®c-Fos c-Jun® .
N &
AP1 (P=phosphorylated

o—x] o

Figure 25. JAK-STAT Signaling pathway in macrophages.
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Figure 26. Effects of 1-3 on STAT1 phosphorylation in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 2 h after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and
Western blot analysis. B-Actin was used as internal control. Each bar represents the mean with SEM (n = 3).
Significantly different from control, *p < 0.05, **p <0.01.
[J. Nat. Med. (2021), Fig. 5 £ ) —¥#ckZ8 L C51H]
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Figure 27. Effects of 4 on STAT1 phosphorylation in LPS-stimulated RAW264.7 cells.
RAW264.7 cells (5.0 x 10° cells/2 mL/well) were seeded into a 6-well multiplate. Cytosolic fractions were
extracted 2 h after incubation with LPS at a final concentration of 5 pg/mL and detected by SDS-PAGE and

Western blot analysis. B-Actin was used as internal control. An asterisk indicates non-specific bands.

[J. Nat. Med. (2021), Fig. S4 X ¥ —&akZs LC5 ]
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Figure 28. Effects of cynaropicrin (1) and CAPE on IFNs production in LPS-stimulated RAW264.7 cells.
RAW264.7 cells were seeded into a 48-well microplate at 4.0x10° cells/200 uL/well. (A) IFN-B levels in culture
media 3 h after incubation with LPS at a final concentration of 5 pug/mL were measured by Mouse IFN-beta
Quantikine ELISA Kit (R&D Systems, MN, USA) according to the manufacturer’s instructions. (B) IFN-y levels
in culture media 1 h after incubation with LPS at a final concentration of 5 pg/mL were measured by Mouse IFN-
vy ELISA KIT (FUJIFILM Wako Shibayagi Corporation, Gunma, Japan) according to the manufacturer’s
instructions.

Each bar represents the mean with SEM (n = 3). Significantly different from control, *p < 0.05, **p <0.01.
[J. Nat. Med. (2021), Fig. S6 X ¥ —HdkZs L5 ]
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B8

iINOS PEASTHIWER 271~ LTALAY 1-3 12O\ TC STATL O U VISR AR 2R Lz =
A, WY STATI # /37 E D Tyr7l01 VU Vb2 G2l L7z, &by EEz R L7
cynaropicrin (1) (DT IFN PEARITKT D582t Lo & 24, TEN-yrEAEI S L Cl3dmizhiR 4
RS o727, IEN-BEEAEICHRT L CIE 1 uM BL U3 uM B T B IFN-BREAE A L7, 3
M B HRCIBW T, IEN-BEEAEICTT 5 1 OFIHIVERIZ STAT1 U U LORIHIER & FIFRE CTh -
7o LaL723 6 iNOS sEEH LB e & el 925 &, IFN-BEEAEHNHINZIE L D mHE T/
QM ETH -T2 LD, 100 INOS FHESMHINEAIE IFN-BEEA N> STAT1 D U L FR{ LAl oD 2
IZEDHOTITRWNZ LAVRB ST,

NF-kB > 7 /URERIIT R U CHIINER 2~ T2 A% T 105 7 ko DO—FI3 JAK-STAT
T IRERIKIC B IERT 2 2 E A QU D. Parthenolide 13t MTHEHSK Hep G2 #lfEIZES
VT Oncostatin M I &% STAT3 @ Tyr705 7550 U Uk 2 HET 2 Z LI2 K 0 X1 ~—JEk
ERPNATEIINIT 2 Z R STV D ©. 72, MHAROERETIEH D23, 7 RaEHEH
JElZFU T STATL F L UNSTAT 3 @ DNA # B & fHE T2 Z & bR STV g 9. FaltOWsET
1%, parthenolide 7% JAK1,JAK2 35 X TN TYK2 ZFHE$ % pan-JAK inhibitor & LT STAT3 D&%
PR D 2 &bl ShTung &

Dehydrocostuslactone 33 &2 TX costunolide 1%, FFEAf72 A 7 = X AT SN STV, IL-22 1
L<IZIFNy TR L7-& b7 T/ 34 MIIBUWT STATI 3 LY STAT3 ofFM b a4 25 = &
DRESITND O F7, 1L-6 TR L7- THP-1 Ml T JAKL, JAK2, BEO'TYK2 DY >
Bt 245 Z &2k VW STAT3 Tyr705 D U UMb ZBHET 2 Z L iE ST D8 7,
costunolide DT Tor, B-AEAFNT /LA =/Ui#iE % K < dehydrocostunolide (3 STAT3 @ U U kITxf
T AR A TR S 2o T2 2 D, BAXFT AT 7 b URT JAK-STAT 3 7/ URiER
OIFWERIZ o, B-AAEFIA LR =/ UABIE DR G- AVRIB ST D, ABFFE Tl 1-3 @ STAT1 U >R
{EIIFIOBEFII NS TE R 272Dy, WTivba, B-AEMAI VR =/ UBIEEZ G T H 2 &b,
JAK MHEERZATDHEMNE 2 b5, £z, FEDNFET HMFEROLRIOHEIZHNT,
costunolide (& LPS HIIZ L B~ 7 A~ 7 v 77— 2817 5 IFN-B mRNA FEELOHIR 2] L
PN L EHE L TEY 7, a-methylene<y-butyrolactone #i& % A4 AL Th > THAERRE P2 B
125 Z &R STz, LB 1-3 O JAK (T3 DAEHROMD T 7 T RiERIE~ D82 &, &
D BRI T 5.
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/N

F—FE Y, LPS FMIC & 5 RAW264.7 Ml 5D iNOS FEAICKIS 5 7 —T 4 F 3 — 7 B E A
TAXT N T N FEOMHIER S ERBRRORE 21T o 72, NO PEAEICKHT ' AFT L~y
77 N AESL GLT —T 4 F 3 — 7 BEHERGR TV AR OVEFR AR LT AR, Holskt i
WE CAPE & [RIFEEEDHIHIWE M BIER S 7. WH— /L AT 537~ & Bl U 72 BEdnE 2 %71
NUT 7 R 1TIEOWNT, FERIC NO PEAEICR DIE 2R Lz & 25, 1-6 ITREAFHIIC NO
PEAEFS JTOVINOS FRE A L7z, TEPEOFEE L ALAE M OMEEA i U Tt LTSRS, X% 71
T N OIEEOFEBUZINT Z AV E THEA STV /o-methylene-y-butyrolactone H#iEICANZ,
8 NLDa, B-AREIFIA VR = IS AT DT VIR BEECTHD 2 EAVRIBR ST,

WIZ, iNOS FHEHIEFR OIERRRZHI BN T2 Z L 2 HIYE LT 14 1220 T iNOS 8L
B0 D FER L 7 /UREERIRI o 258 A it LTz, MAPK & 7 URERRI e 1 F %
Rt Uiz & A, 14 I ERK, INK, p38 MAPK &\ 572 MAPK FHZITE A% IF X727~ 7=, NF-xB
T ARERRIEIC R LT, ARFEORE T TRV kB & 277 BO5RZA ] Le o
7o —J5, HIE O NF«xBp65 7= FOIEBIEIZITFEE L2 > 7273, NF«kBp65 7 1=
N DN L~V A AT A L 7=, JAK-STAT ¥ 7 /UREERIEI R LTI, STAT1 @ Tyr701 U
UL AT Lz, & 51T, b iR W IHIER 27~ L7 cynaropicrin (1) {22V T TNF-a,, PGE;,
IFN-B3S L OV IFN-yEAEI 6T D588 2 fiat L7/, 1 uM 35 LU 3 pM ALEREE O B e ER 23
BlEzsn-. U EDZ LD, 11ENF«B ¥ 7 /UREL STATI 3 7 URERREI 3 A 4 E
N L0 580772 INOS FHEHIER 27~ 2 L AR S U7z,

cynaropicrin (1) grosheimin (2) 11,13-dihydrocynaropicrin (3)
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#5 % Cynaropicrin (1) (ZBUFIMZ R /X7 B OVRER

F—Hi  LPS §Il RAW264.7 fifarh CHFM: 2~ % R0 g

TAXT N T N OB ZBET DR A 1G5 728, cynaropicrin(1) 3L K0 FHE
L, NO FEAHIER S X OMIIaEEE2 R S 720 8 (Figure 29) {2kt L CBURMEZ 7R 94 L /R0 B Dfif
Wz R T, B R ERFITEE LG, COOH V) » AR e — A ANWCT 7 4 =7 4
A T o7,

cynaropicrin (1) 8
1.2 >30 ICs,  =50%NO EAMREFRE (M)
5.8 >30 IC;y,  =S0%MERMUSEIRE (M)

Figure 29. Chemical structures and inhibitory effects of cynaropicrin (1) and 8.

F, 1B8LU08 D COOH V v I —FEERER B — A ~DEE L& AT T, B =D IV ARF LN
U FOKEEEEE AT ARG D72, 1 DBEEIEIIOWTIE, 3 LoKEEEES L <IE 417
DIKEEIENE 2 HIDDS, SOSHEDEND S, SAOKBIICETEILSND EHEER L. Fi, FH—
BB T 1 D SALOKERHEN A F /UL S 7z 5 (Figure 7) S 1 & [RIERIZHR 172 NO PEAIHIVER %2
RLTz (ICs=2.4 uM) (Table 2) Z &5, AALOKEEFEIIEM: & BREAMEY NI ThH 5 &l L7=.
E£72, 8 DE—ADEEGEAUZHOWTIE, 3 ALOKEREES L <X 8 MLO/KIEIENNE 2 b7,
FUSHEDIENNDD 3 NEO/KIEEEDMENL T D S HELZ LT-.

PURIEVEFNC B DIEH 3y BT 20 A2 15572, 1 7213 8 Z[EE b L7z £ — X% LPS fill4
30 5314 D RAW264.7 AIEOME TS S OISy OIREHIEW L UG SE, 77 4 =7 1 s
1To7z. TORER, BEO X 7GR SI7223, cynaropicrin (1) DRI 2 LR 7 B
R Szl -7- (Figure 30). F72, LPS HI 30 531% D RAW264.7 FIILORZHE 537> DRl U= & o
PRIV T TIRBRC T 7 4 =T KA T ol b A, B2 LRV isn, 205
60 kDa {110 % > 77 'E X cynaropicrin (1) DRI S 172, peptide-mass fingerprinting (2 & Y
Z DX LRI EDRIE Z R AR, poly (U)- binding-splicing factor (PUF 60) & [AlE &417= (Figure31).
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Figure 30. SDS-PAGE of cynaropicrin-binding proteins of LPS-stimulated RAW264.7 cell membrane and
cytosolic extract.

Ligand-fixed beads were agitated with cell membrane and cytosolic fractions of RAW264.7 cell extract at 4 °C for
4 h. After washing with binding/washing buffer, the beads were dispersed in salt elution buffer to isolate low-affinity
proteins and placed on ice for 5 min. After removing the supernatant, the beads were dispersed in Sample Buffer
Solution and boiled for 5 min at 98 °C. The supernatant was electrophoresed in 10% SDS-polyacrylamide gel.
After electrophoresis, silver staining was performed.

Input : RAW264.7 cell membrane and cytosolic extract 30 min after incubation with LPS

M : Protein molecular weight markers

*Concentrations of ligands used for preparing of ligand-fixed beads.
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Figure 31. SDS-PAGE of cynaropicrin-binding proteins of LPS-stimulated RAW264.7 nuclear extract.
Ligand-fixed beads were agitated with the LPS-stimulated RAW264.7 cell extracts at 4 °C for 4 h. After washing
with binding/washing buffer, the beads were dispersed in salt elution buffer to isolate low-affinity proteins and
placed on ice for 5 min. After removing the supernatant, the beads were dispersed in Sample Buffer Solution and
boiled for 5 min at 98 °C. The supernatant was electrophoresed in 10% SDS-polyacrylamide gel. After fractions
electrophoresis, silver staining was performed.

Input : RAW264.7 nuclear extract 30 min after incubation with LPS

M : Protein molecular weight markers

*Concentrations of ligands used for preparing of ligand-fixed beads.
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PUF 60 |3 DNA BEORNA ITFEAT DX /37T, RNA AT T4 0 7R9T R h—V &, i3
FAENBST 5. BABESY = — 7 U AEER R & O A C SR EBRBEE OfiE Tt PUF60 Hi
B ERF 5 2 LG SALTNS 25 Sun B ™1, PUF60 XN ABE TV CREEITHELL T
FY, PUF60 O mRNA BLOH L7 EEEDT v 7 LX 2 b— 2 42X ) TR b= 205 HE
EN, IBAOETININET D Z & 2 LTV 5. PUF 60 OFEIZEREI IR TH DY, M
R EZWNZBWCHER Y =7y FThHEID P LinLRin s, PUF60 DARIEMEIE L DRY
BUTIEE A LB TOR. —T, BolfOWFSET, PUF60 I35k ER 2o IREMED &
5 ENHE STV D. Kew HIF, HeLa #ifd, MEF Hifads OV RAW264.7 Ml 285 (47 R o7 B
ORI 2 AN L, MY JA FEPag %, B2 Lo 2 o/iiaiZ3siT % PUF60 O
AR L. ZORE, WOV TH PUFC0 OEEE. LU LONZ /37 B L~yL
CHBLENED LTz, 72, RNAQIZL Y PUF60 {5 - ORELA D S5 &, HeLa fifi@lZdsu T
IXIL-6, IL-8, CXCL2, IL-la, IL-18 3L ONCCLS DEfn F-REEN N L=, RAW264.7 HllE Cix
RNAi ZEEDMENCH 2730 53 CXCL2, TL-18 3L CCLS Ofn - REEAIN L. —F,
PUF60 i#{x 12 8P EL S 7= HeLa Al CIX IL-6, IL-8, CXCL2, IL-ladiEs &A= Tl
PRV Uz, LED Z 935, PUF60 23 SUG I BhES 2 rIREM AV RIB ST D 7,

AHFFETIL LPS I RAW264.7 AIFAORZEMN I T, 1 EBFEN S D & > 77 8 & LT PUF60
Ze U L7273, 123 PUF60 (Z6F L CTHIRIRNICA R 2 2, ARERAERTS 223 NS TE 7o
7. E7z, PUF60 & RIERUEG & DB I A3 T S TR/, INOS EEAMI & oo R 5
FER CIERITH 2.
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HE LPS RO RAW264.7 g CHAME 2R LIz Z R0

HHEMEIREEOMINIZF51F % cynaropicrin (1) ORER TR D EIRATG D728, SFH—Hi & Rk 7
ET1 RT3 8 ZHEE(L L7z B'— X% LPS RHHD RAW264.7 MDA B X OSHbm7y O
BRI EFUSSHE, 77 4 =T 4 WA T T, TORER, O Z R BB Eh, peptide-
mass fingerprinting {EIZ KV # LV BORIEZRAATIZE Z 5, 50 kDa 1G04 > 737 'E1X tubulin &
[RIE S 4, 30 kDa ffrd 4 > 737 &% ANT2 (Adenine nucleotide translocator 2, ADP/ATP translocase 2)
ERIESNT- (Figure 32). ANT2 & [RIE S4172 30kDa (1T % 2 737 Bid 1 DA DI SN,
NO FEAEHIHIVERF L OMIEE A R S 7220 8 DA Tl Shieh o7z
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A cynaropicrin (1) (mM)2

M 0 3 10 30 Input

(KDa)

250

150

100
75

50 < tubulin

37

<+ ANT2
25

20

15

10

compound 8 (mM)2 Figure 32. SDS-PAGE of cynaropicrin-binding proteins
of RAW264.7 cell membrane and cytosolic extract.

Ligand-fixed beads were agitated with the LPS-stimulated
RAW264.7 cell extracts at 4 °C for 4 h. After washing with
binding/washing buffer, the beads were dispersed in salt
elution buffer to isolate low-affinity proteins and placed on

Input 0 10 30 M

ice for 5 min. After removing the supernatant, the beads
were dispersed in Sample Buffer Solution and boiled for 5
min at 98 °C. The supernatant was electrophoresed in 10%
SDS-polyacrylamide gel. After fractions electrophoresis,
silver staining was performed.
Input : RAW264.7 cell membrane and cytosolic extract
M : Protein molecular weight markers
*Concentrations of ligands used for preparing of ligand-
fixed beads.

[J. Nat. Med. (2021), Fig. S8 X 0 —#idkZs LCHIH]
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LPS KA D RAW264.7 I O E 33 K OSHRaEE 5 OiR- SR &, cynaropicrin(1) 72131k
EW 8 HEEN LT B — AL UGS, 77 4 =7 A FA T Tz, ZORER, fias o oEE L
T, 50kDafhifrd % o737 B3 tubulin, 30kDa {5 # /37T ANT2 L[AE L7z, 50kDa it
DH N 7EIT 1 B EONO FEAMIERR JOMIREMEZ R S 7220 8 IZ b SHv7z728, INOS
FREHIHIVER $ K OEEA~O tubulin OBFSIHENZ L AVRIZ S LT,

ANT2 (I3 h = FU THIRITAAET D ADP & ATP ORHlA AT O AT, 7R h— AIZH
HLTWhE@ESN TS 78 ANT2 ZRMNICIHET 2 KEERkoba®mE LT
carboxyatractyloside 33 &2 U bongkrekic acid” 231 51TV 5703, T2 BIRETH 5.

Carboxyatractyloside (3t M8 XOEEEMIZH L TH#E T, /N7 77 22 TlE 2007 HF£DOE A
— N L DHEEDERZ, X7 BWEATE X Xanthium strumarium) & 7R 72" 212 L BE L Pz
GLPBEMNRTHENTEALL TS ™.

77 IR O—FECd D Burkholderia gladioli 7343 7% bongkrekic acid I ANT2 592 =
LI RV R e m A3, bongkrekic acid TYHYL SNz &ina b FAMERT 2 & FEeka 2 L,
A ¥ KR 7OHIE Tl bongkrekic acid DIERUZ K AFE BN EEHRE ST D .

ANT2 & [AIE Sz 30kDa (D & 237 B 1d 1 DA ORI S, NO FEARHIER S L
HIfREREZ /R S22 8 IR S Ve o722 &0 D, ANT2 23 1 ORI B S5 Z L AVR
BN S5, 1BX08 DEEDOHEINC LY, o, B-AEIFIH /LR = /UEED ANT2 & OBFIME
CBAE 5 Z LR ENT-. £, HHiITBWT LPS FY RAW264.7 AFEOAIIE R L O
[ 5y OIS & BOS S /TS, 30kDa LD & > "7 E 3 R S e -7-Z L6, ANT2
I INOS FEAEIZK 28I ERIZIZBI G Lo 2 L v RIg S 47z,
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/N

5 ECIE, cynaropicrin (1) 3L KVFHEL, NO FEAIHIERS JOMIaEEZ RS 720 8
(22T, COOH U v I —fE G E— A~DEEZAT, 77 4 =7 4 FEIT L0 1ITEREZ
TR H LR B DRI AR T

ZORER, LPS FI AT > 72 RAW264.7 MR35\ N T, 1 OIMTEFIEZ R~ T 7 L &
LT PUF60 M[RIE &7z, L L7endh, 143 PUF60 (kL CHIINICVER 322y, (ItERZ/ER
THMNIHAGNCTTET, F7o, PUF60 & SIERTELER & OB I3 ] S TUVRn7e o,
iINOS PEAEMIH] & O RFE FHIRF R CIIATH 5.

LPS FHIL D RAW264.7 I B CIE, 1 OB Z R4 2378 L LT ANT2 3
FE SNz LA 1 BELO8 OREEDHENZ LY, o, B-REZFIH VR =/ WSS ANT2 & OFFE
IZBIE-L, ANT2 231 OFMEICEH ST 5 2 EAVRB S,

7k, VY RREAEE—RICH LR B OGS W%, |MKCl 25 Tiat Sy 77—
T Z LTI HSHEREIAWED 7 LR B il S TR Y, Wit LTc 2 L BRI R B
BHERTEWNEENTOAAREMENE 2 bILD. IMKCL Ny 77— S =& LR 7 Bl
DT H SDS-PAGE (2 & 250 8EaATo7228, ATRIOFEERGECIIHEN RN Tl o 7o 7= R
DHEGRINTE R DT, £, BE—RITHA LTz & X I EOF A — N~ A 7 AIRCA
BEANTREA L, RSN TR0 > iRV E 2 5D 03, BUGIEHIC DTT 252 &
IZE-T, HORETT-bD LR L TEY, SEIOFRSIFTITHAMEC S LD s 7 g
PRERINTZHDEEZ IS,

cynaropicrin (1) 8
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aTEIN
ThEy P

KIFGENL, BAXT N T T N D TEIAERD 1 O Th 2H5IEER OVERERA I H
THZEAHME LT, vV AYY 17 7 —UkRMIEk RAW264.7 #ifld 4 VT INOS B8 LUV R
A VAT DR R L, BAWEE RS 2 X BORRE T T, BEEM E LT, FE
%53 Cd 5 cynaropicrin (1) <2, =DM EY AXT N0 T 7 N AFETA GAT D557 R 7T —
7 4 F a—7 (Cynara scolymus L.) =% V=,

F—E I, 77 4 F 3 — 7 JEEER T /L AIEEMEE 57 D BB L7 BERE AT LT o R
217 1ZDUNT, LPS Bl L D RAW264.7 flifian)» 5 00 NO FEAEIZ R DB 2 ST O 581 &
EEMORES 2 e L O LR, AR T U5 7 o OIFEEOFHICBN T, ZhETH
L E TV -z a-methylene-y-butyrolactone HIEIZNZ, 8 fDa, B-REIFIA VAR =/ VEIEEZ T DT ¥
WP EETHHZ LR LT

F72, INOS FHEMHWER MR DR GETE1T o7& 25, MAPK BRI L Clds 7 /Ui
FIWERHZ RS 720357273, NF«B @D p65 7 2=> M OB L ~LE LOVSTAT1 @ Tyr701 Y >
FALZHRBICINT 5 2 L2 R LT, S6IE, bR OIHIER 2R Lz 1IZOWCRIEEA T
T — PR DR AR LT & 25, TNF-a, PGE, 35 K OVNINF-BREAICKI 28 B 74k E
RSz, UboZ Enb, 1057772 INOS #BEHIfERIL, NF«B 27L& STATI 37
FIRERBE OPIHWERIZ L 5 2 EAVRB S 7z,

FETIE, B AT AR T P UBEOBER S FICET 28R AS ST, 1 BLUN K0 FE

L, NO FEAAIHIVERR J OB AR E 2 7R S 7200 8 106 U CRIFIME A2 794 o R B Ofifi A7l A=

LPS Hi%E1T>7- RAW264.7 Fllafiitinn o, 1128z R~d % /378 & LT PUF60 MAIE S
AUz, F7z, LPS AHIPID RAW264.7 Mlfaihttitn 6 1 EBFEAE R L, FE~ORRIVRIE S5
&g e LT ANT2 BRE S 7.

a-Methylene-y-butyrolactone #&i&7¢ & Day, B- AR A VAR =/ UiEEIT~ A VT 7872 —L LT
BRET D720, X LRI EDTF A — )Vl EAERN O 4 725RSHE & FERFEIOIEARS A L CGithats
T EOLEE L R RA RITTAREMER, SORBHRMEOIRS RSN T 2. Lo L,
ATNT 7T B — b UTHERE T DG A A 5 R L AW AT M EDS Bl S, ARGy T3
ft V) — NMEG# & U ORBEISMEFRBERER ) T BT D0 i < 2 &g BtEoisEsss &
ONEPEDREsR A B & LTS ORoi k72012, FEM7 S MR BEER)3 T-2 B9~ B AR
HHINTND.

AFFFEUCTISNT, WEETEIEARRE & M ERBLOBTO—MA BN L2 LT, BERAFT AT
7 N R —RE LT EIERBRICED 5 AR RGN L2 bib.
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A

AWFRICBR L, TGRS TR L TEbida 0 & LIRS A2y InH/A R,
72 GNCHNERZEMERS, IR BBl R L L VIR DHfE e R LE T

AGRSLONERRIC 72 VBN E 2150 £ L7 R U0 hilhiaEdR, 2o 0N
PR AR BRI TR BT L LT T

BRI L D2 ™7 BEOMMTICIE £ LT, RERBHFHIRY £ U7l ey mFIH
et 2 —  IREASIGEERD, AR BIULHE L R

ETo, AWFRCERL T T SWE L, A0 A, W KRR 2Lz to s
DRFFE, FHEEERRFARZERE, FAERROERR BB L £
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EEROE

GALIL: S

KFEERER I AL hL ('H NMR) 8 L RFZ#E IS A2 hL (C NMR) (% JEOL
JNM-ECS400 (400 MHz) 3 X OY JEOL INM-ECA600 (600 MHz) ( H A FREESH:, B0 % VTl
ELT-.

BEJ-EE1E, Horiba high sensitive SEPA 300 digital polarimeter (/= 0.5)(RREAEIGHRUETT, 58 %
WTHIE L7z,

B FRREE ST (High resolution FAB-MS, EI-MS) 13 JEOL JMS SX 102 A ( H A Fikalatt, H
) ZRAWTHIE Lz, EE5HT (FAB-MS, EI-MS, MALDI TOF/TOF-MS) %, JEOLJMS GCMATE 7!
BHEOHTHEE (AARE &) #8100 4800 MALDI TOF/TOF Analyzer (Applied Biosystems, MA,
USA) % HWTHIE L=,

BRI v~ 77 4— (HPLC) |4, 7N 713 SHIMADZULC-6AD %, S84\ altio syt ieiE st
FHi#HE, SHIMADZU SPD-20A 3 L. UV SPD-10A % 7=,

DT LT v~ W77 0 —OWFERNT, NBFRIZS Y B 7)) Silica Gel BW-200 (150 —350 mesh, &
+o U RS, ), WFERIE Chromatorex ODS DM1020T (100-200 mesh, &+ 27
L EA) & v,

WEs o~ b 777 4— (TLO)

TLC 57 A7 L— b~ silica gel 60F,s4 (Merck, JIEFH), RP-18 60F,ss(Merck, #iFH) ZfEH L, AR
v FORHIE, UV (254nm), 1% Ce(SO4)/10%H,SO4 /KA, N, N-dimethyl-1, 4-phenylenediammonium
dichloride 2575 L, NEMRFORAIZLDIT-T.

Al ke

MC-18AIC (/3 Y = 7St KPR CO A > Fa—F—ZHH L, 37°C, 5%CO.f7+E FT
1To7z. ~U A~ 7 a7 7 —IURIEE RAW264.7 #ll (ACTT No. TIB-71) 1 HEfH 7 7 —~ A &
— T a VRS ) K VBEA L7 ML 10%FBS, 100 units/mL ~<=Y >, 100 pg/mL
A ML h~A VG DMEM B (4500 mg/mL glucose) HHCHEEE L 7=,
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A L ORE

DMEM £5#ft (Dulbecco’s modified Eagle’s medium, DMEM), “FAERIMIE (fetal bovine serum, FBS), <
=V, AMLF <A, lipopolysaccharide (from E. coli, 055: BS), caffeic acid phenethyl ester, a.-
methylene-y-lactone 33 J2 O Oxyma Pure |3 Sigma-Aldrich (St. Louis, MO, USA) 2»HEEA L7z,

2-Hydroxyethyl methacrylate 33 & U fluoro-N,N,V,N-tetramethylformamidinium hexafluorophosphate 3 5
FAbRC a0 DA LT

Protease Inhibitor Cocktail, Phosphatase Inhibitor Cocktail, Protein Assay BCA Kit, Blocking One-P, Blocking
One, Chemi-Lumi One, 2-7 X / =4 / — /LI L OVHEPES (370 7 A 7 A7 XS4 (R A
L7z

— KPR (INOS, B-actin, p44/42 MAPK (ERK1/2), phospho-p44/42 MAPK (ERK1/2)(Thr202/Tyr204),
SAPK/INK, phospho-SAPK/INK (Thr183/Tyr185), p38 MAPK, phospho-p38 MAPK (Thr180/Tyr182), IkBa.,
phospho- TkBat (Ser32), STAT1, phospho-STAT1 (Tyr701), NF-kB p65 3 &0} Lamin B1) 36X OV Ik$ifk
(Anti-rabbit IgG, HRP-linked Antibody) & Cell Signaling Technology (MA, USA) 7bIEA L7z,

COOH beads (FG beads®) 35 & X Screening Buffer Kit 1322 | FHEREEAE (BB mHEEALT-.

N-Hydroxysuccinimide 33 &2 T 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide Hydrochloride | 344234t
ATF FOERT (ORBR) 7 BEEA LT

Immun-Blot PVDF Membrane For Protein Blotting 33 J2U* Precision Plus Protein Dual Color Standards |3
Bio-Rad (CA, USA) 7>BREA LT,

ZOMOFIITE L7 A )L 2RO KR KV EEA L.
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H—Hids LU —Hioo IR

JFEHESRD ANF
N—< =T PET—T 4 F a—7 (Cynarascolymus L.) F=EIE 2014 FESHEATE (BRE) O A
FLI

T —7 4 F a— 7 BEEARKS ORI JORG HEE

BEH AN B A T 72, 370D, 7—7 4 F a—72 (CynarascolymusL.) OWIFIHE 2
kg Z MeOH % FHVNT 80 °C T2 IRffi], ZMRpABMHES, FhHWRA VI L7z, F-EIC MeOH Z Nz, [FER
OIMHEMEE G 4 [0 T-7-. MeOH flittiiiRa £ &6, L FIAERE 2L, MeOH fliH—=% 2 (618g,
BEITREIRSL 5 DINER 30.9%) 21572, 15572 MeOH =% 2D H 5 613 g & EtOAc & H,O THHEL
HHIL, SHICZF0 H0 AEMES % n-BuOH 35 K UOVH0 Z VT ofdfli L, EtOAc AIVEMMES)
(63.57 g,3.2%), n-BuOH FI¥RMEESY (45.57g,2.3%), H,O AIYAMEHISY (508 g, 25.4%) A 457-.

354072 BtOAc AITAM R ZNEFE A & A0 v~ w75 7 4 — [V #1457V 1.5kg, n-Hexane-CHCls
6:1—-21—-1:1 > 1:5—>1:20 - 1:50, v/v) - CHCI>-MeOH (50:1 — 20:1 — 10:1 — 5:1 — 2:1 — 1:1,
v/V)— MeOH] (2 T/ L, Fr.1(049¢g), Fr.2(3.80g), Fr.3(17.53g), Fr.4(0.57g), Fr.5(524¢g), Fr
6(8.81g), Fr.7(8.83g), Fr.8(1330g)%%-.

Fr.5(524 g) W7 L7 v~ +27'Z 7 ¢— [ODS 200 g, MeOH-H,O (10:90 —20:80 — 30:70 —
40:60 — 50:50 —60:40 —70:30 —80:20 —90:10, v/v) — MeOH— isopropanol] {Z & Y #&H# L 7=#%, HPLC
ZHAWTE 5T [mobile phase: CH;CN—H,0 (28:72, v/v), COSMOSIL 5C;s-MS-II (250 x 10 mm i.d.)]
ZT0, 5(5.0mg) % HiEEL7-.

Fr. 6 (881 g) ZiWifih 7 L7 v~ ~7'F 7 ¢— [ODS 25 g, MeOH-H:0 (20:80 — 30:70 — 40:60 —
50:50 —70:30, v/v) — MeOH— isopropanol] {ZJ ¥ Fr. 6-1(1 g), Fr. 6-2 (0.14 g), Fr. 6-3 (0.07 g), Fr. 6-4 (0.90
g), Fr. 6-5 (0.43 g), Fr. 6-6 (1.03 g), Fr. 6-7 (1.06 g), Fr. 6-8 (0.70 g), Fr. 6-9 (0.08 g), Fr. 6-10 (0.32 g), Fr. 6-11 (0.24
g), Fr. 6-12 (0.45 g), Fr. 6-13 (0.39 g), Fr. 6-14 (0.54 g), Fr. 6-15 (0.44 g), Fr. 6-16 (0.99 g) %457=. Fr.6-5(0.43
g XS BIIEFEA Z L7 u~ N7 T 7 40— [ U5V 215 g, CHCl-MeOH-HO (200:3:1 —
100:3:1—50:3:1, vA/v)—MeOH] (2L D AEHRIL, Fr.6-5-1(0.4 mg), Fr. 6-5-2 (5.4 mg), Fr. 6-5-3 (125.4 mg),
Fr. 6-5-4 (228.3 mg), Fr. 6-5-5 (21.6 mg), Fr. 6-5-6 (53.8 mg) #437=. Fr.6-5-3 (1254 mg) X HPLC % >
TE BT [mobile phase: CH;CN-H0 (16:84, v/v), COSMOSIL 5Cis MS-IT (250 x 10mmid.)] %47\,
2(59.1mg) BLOV7(6.8mg) ZHEEL7-. Fr.6-6(1.03g) L HPLC %\ T X HI2FERL [mobile phase:
CH3;CN—H;0 (22:78, v/v), COSMOSIL 5C-MS-1I (250 x 20 mmid.)] 17V, 1(623.1mg) & HEES 2 &
EBHIZ, Fr.6-6-1(7.1 mg), Fr. 6-6-2 (32.5mg) %#157-. Fr.6-6-2(32.5mg) |Z HPLC % F\ T & 5125
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[mobile phase: CHsCN—H,O (15:85, v/v), YMC-Triart PFP (250 x 10 mmid.)] Z47\>, 3 (54mg) ZHfEL
72, Fr. 6-7 (1.06 g) 1ZHPLC & W TS BT [mobile phase: CH:CN-H,O (22:78, v/v), COSMOSIL
5C1sMS-II (250 x 20 mm i.d.)] 21TV, 1(625.6mg) ZHEEL7-. Fr.6-8(0.70g) I HPLC ZHW\\ T 5
I ZFEHY [mobile phase: CH;CN-H20 (22:78, v/v), COSMOSIL 5C;s-MS-1II (250 x 20 mm i.d.)] Z1T\>, 4 (5.7
mg) ZHiEfEL 7. Fr.6-10(0.32g) 13X HPLC ZHW T X Sk [mobile phase: CH;CN-H,0 (30:70, v/v),
COSMOSIL 5CisMS-IT (250 x 20 mm i.d.)] 17V, 6 (262 mg) % HiffE L 7-.

B 8 DERL

Cynaropicrin (1) (0.08 mmol, 28.6 mg) (Z NaOMe % 22mg (0.41 mmol, 5eq.) J1Z, 7K MeOH (2.0mL)
T 24 BERHISEIE Ny FCHFRLIZ. 0%, WA RIEREL, BN eliikeT i X
UKz W TIRIR ML (3% 5mL) Z1T-o72. RIS, BHRTF VB ORI ER, 15Dk
WMENEF D 7 27 v~ 757 ¢ — [nhexane—EtOAc (1 :1, vv)] ICX DFERIL, 8(79mg. IR
33%) Z1F7C. fFoNIALEMOREES, SCE 2 @ TH NMR, “C NMR & O S 3p, 8a-
dihydroxy-13-methoxy-4(15),10(14)-guaiadiene-12,6-olide & R7E L7z

'HNMR and *C NMR data (CDCI;) of compound 8

compound 8 compound 8
position fo's fo¥ position fo's M
1 444 2.82 (m) 10 143.1
2 389 1.73 (m) 11 48.1 2.80 (m)
2.22 (m) 12 1743
3 73.8 4.52 (m) 13 73.2 3.47(dd,J=9.6,9.6)
4 152.8 3.98(dd,J=94,3.4)
5 504 2.79 (m) 14 11.6 5.02 (brs)
6 79.3 414 (dd,J=11.1,11.1) 5.06 (brs)
7 56.0 2.22 (m) 15 1129  531(dd,J=1.8,1.8)
8 722 3.68 (m) 5.37(dd,J=138, 1.8)
9 41.7 2.29 (m) 13-OCH; 594 3.44

2.67(13.4,5.0)
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LPS FIHIC K 2 RAW264.7 i 5 D NO FEAHHIEH

RAW264.7 Hifii 2.5x10° cells/100 pLiwell 2 96 7 x/L~A 7 a7 L— MIFEREL, 6 FFflpEE L
7o, $h LT RAW264.7 #ifi % PBS(-) CUEA%, #HRWME L 5A T 25100l 2L, S 6i
10 3 [R5 1412 LPS (Escherichia coli 055: BS H13€) 10 pg/ mL %47 % DMEM E5#f 100 uL 2300 L
72 (LPS F&IEEE 5 ug/mL). 0% 18 WliEsaE L, B B3I L 7= NOy % Griess 15 %2251
ERL, NO EARE Lz, $70bb, 1 HEIZFERED Griess i3 1% AV 7 7 =L 7 I R, 0.1%
N-1-F 7 FNF L PTG, 25%Y VIR AN TRML, 10 /=R CFfE L7211,
~A a7 b— N =2 TR (AVERR: 5 570 nm, ZHOEE ; 655 nm) ZHIEL, 555 HE
ICEFE LT NOy ZE& L7e. PHESR (%) X ToRXAf> TR L.

PR (%) =[(A-B)(A-C)]x100
A-C: HEAEEAIREE (M)
A:LPS (+), #5WE (-); B:LPS (+), #ERWE (+); C:LPS (), #5WE (0

BEBRYYE T DMSO 2V L 7= (DMSO F&JREE 0.5%). HlEoSE & L C CAPE 33 L Ut parthenolide
Z =,
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RAW264.7 AR K 2 Sl zE R A

MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 7 > & A 5% F\ - CHltla gt ORE
xE1T-72. T725H, RAW264.7 Al 5.0x10* cells/100 pLiwell & 96 7 =/L~A 7 a7 L— MIRE
FEL, 6WFHIAESE L7, B295 L7- RAW264.7 fild% PBS(-) CHufi%, #mE s &H 1 5551100
uL ZERINL, 51210 oA I DMEM i 100 pL 23N L7-. Z0t% 18 BEflijsE L, ks
3% 100 uL 2R =0h, MTT AR (Smg/mLinPBS) % 10 uL WA L7=. 2 BE#EE, ZEpk Lizdn
<~ % 004 MHCl G4 270X ) —)VCIEfiEL, ~A 7 a7 1b— kU —Z—TTRHE (IER
£ ;570 nm, Z2IEE ;655nm) ZHIEL, HIEE{T-7-.

PRV DMSO (T8 L 7= (DMSO FIREE 0.5%).

1 7=V 720 ORI, BRI DWW TP EBRORS R B ol 2 e Lz

——
2.00 20%10°
2.00
—®—  15X10°
1.75 LESR 175 —— 1.0X10°
o S
1.50 R 1.50 —e— 50x10*
' A 205 25%10¢
1.25 = 35 125 '
o : RiL] (cells/well)
R 1.00 %‘ 1.00
= 3
0.75 = 0.75
0.50 0.50
0.25 0.25
0.00 0.00
0 50000 100000 150000 200000 0 1 2 3
A%k (cells/well) EEEER (FRE)

RAW264.7 #ificl> & DA% L 237 oot
RAW264.7 #iifiel 5.0<10° cells’2 mL/well % 6 7 /L~ A 7 a7 L— NMIEREL, 6 ARG L7z,

Fg L7 RAW264.7 il A PBS (-) CHEf%, #E L 5A T o8 Il mL Z8NL, 5121047
1558844 LPS (Escherichia coli 055: B5 Hi3K) 10 pg/mL 2849 % DMEM Kzt I mL 241 L7= (LPS
FUREE S ng/ml). Z0t%, 30430, 2 Wfs L <X 12 REfEEs AR L, ARy (150 mM NaCl,
10 mM Tris, 0.5% Triton-X, 2 mM EDTA, 20 mM B-glycerophosphate, pH 7.4) (Z Protease Inhibitor Cocktail
5 L O" Phosphatase Inhibitor Cocktail Z /12 TH/LA 7 L—rS—Z W THINZ [EIY L7-1%, #REm
FEL 7= (Microson™ ultrasonic cell disruptor, USA). 1250277 BEA1 TV, HIFIZ Laemmli buffer (0.9 mM EDTA,
8% glycerol, 6% SDS, 3 mM Tris, 0.03% bromophenol blue, 6% 2-mercaptoethanol, pH 6.8) Z#sIIL, 100°C
TS HNEAL7-1%, -80°CTHRE L7z, & L/ 7 EDiE ‘I, Protein Assay BCA Kit Z VN TI T 72,
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RAW264.7 Hilin & DEE S » 737 DOl

RAW264.7 i 5.0x10° cells/2 mL/well 2 6 7 =/L~A 7 a7 L— MNIEEHEL, 6 RHaiEEE LT~
P L7- RAW264.7 #ifaz PBS (-) CUad%, #WEL a3 2 1l mL 2L, 612105
W54\ LPS (Escherichia coli 055: B5S F13) 10 pg/mL % 54579 % DMEM 55t 1 mL 2% L7= (LPS
HKILFE Sug/mL). D%, 30 Z3filk52E L, 8-min Cytoplasmic & Nuclear Protein Extraction Kit (101Bio, CA,
USA) Z vy, FIEEIHENERE T 72, X 237 BOERT, Protein Assay BCAKit % VN T{T-
7-.

SDS-PAGE BL WMV TR Z 7wy MEZ L L5HT

DB NI (X N EIT 50 png, KX X EIE 25 pg) & 10% RY T VLT I RS
IV AT 200V,40mA, 1 IRFRIOZA T CEAUKENZATVY, Z o 7 Banii Lz, ExikE, 7
JL5 polyvinylidene fluoride (PVDF) M5 ZHAGHEHK (38.4 mM Tris, 31.2 mM glycine, 20% MeOH, 1%
SDS), Mini Trans Blot Electrophoretic Transfer Cell (BIO-RAD £f) Z V>, 100V, 350 mA, 1 FF# DA
TTCHEE L=, RIZ, 5 E Y Vb 7378 (p-ERK1/2, p-SAPK/INK, p-p38, p-STAT1 (Tyr701))
Z R4 5 E81E Blocking One-P, FEV ig{k & > /378 (iNOS, ERK1/2, SAPK/INK, p38, STAT1, IkB,
NF-kB p65, B-actin, Lamin B1) %4 2%F%1% Blocking One (2 30 HRIE L, 7 0 v & 2 7 %117~
WA G T-TBS CTHEE L, —KHUA (1:1000) =R T 1 BRiEPUL S 72, #5584 T-TBS CTHad L
72, —IKPUAK (horseradish peroxidase (HRP)-conjugated anti-rabbit immunoglobulin G (IgG), 1:5000) %=
BT 1 FFEIRUG &8 T2, Z 2 7 EofHIE Chemi-Lumi One % VY, LAS-4000 mini (FUJIFILM) (2
THBRORGZ R O 217> 7=

TNF-oE4: EDIE

RAW264.7 #flfizl 4.0x10° cells/200 mL/well % 48 7 =/L~A 7 a7 L— NMIFEREL, 6 RtRikGE L
7o, $E L7 RAW264.7 #illa % PBS(-) CTUufi%, SR E L 5A T 255200 ul Z2¥INL, 612
10 43 TETRE#E4 1 LPS 10 pg/ mL A 549 % DMEM ££4#1 200 uL Z #8001 L7z (LPS #&HEEE 5Spg/mL). %
D%, 1 RS U< I3 MrfkEE L7z, B BiE#EX L, L E A Mouse TNF-o ELISAKit (& =7 A1
VT 3= 3 A, BER) 2O THIEEZEWEETT o 7.
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PGE, JEA EDJIE

RAW264.7 Hliidl 4.0x10° cells/200 mL/well % 48 7 =/b~A 7 a7 L— MNIEREL, 6 RfflnisEL
7o, 475 L7 RAW264.7 flifl % PBS(-) CHEAE, #ERME L EH T D200 0L 2310, 561
10 3THEE#1412 LPS 10 ug/mL %5435 DMEM £44#1 200 uL 2 %R0 L7= (LPS F&H2EE Spg/mL). %
D%, 18 RFEFEE L7-. K538 HiEZ UL L, Prostaglandin E, Parameter Assay Kit (R&D Systems, MN,
USA) Z AW THIEEIEWRIEZIT 72, 7235, LPS FRMERERTI SOV CIIlilg 1 WRefieg, 3 B
TIXPGE IR Sl o7= 2 LD, FIRSEEIX 18 B & L7z,

IEN-BPEA EORIE

RAW264.7 #fiil 4.0x10° cells’200 mL/well % 48 7 = /L~ A 7 a7 L— MIFERL, 6 FEHJRTEZE L
7o. $E LT- RAW264.7 #fi % PBS(-) CUEA%, #RME L 5AT 2551200 ul 2 ¥INL, 61
10 43S #412 LPS 10 pg/ mL %5749 % DMEM 55H#1 200 uL 2% L7= (LPS #&¥2FE Sug/mL). %
D%, 3R L=, 858 HIEZ B L, Mouse IFN-beta Quantikine ELISA Kit (R&D Systems, MN,
USA) %AW TFIEEICHEEAETT 72, 7238, LPS FIRSHHNICOUNTIE 1 B4 Tl IFN-BI I
HENRo T LD, R 3 REfE & L7z,

IFN-yPEAE B ORI

RAW264.7 #fifial 4.0x10° cells/200 mL/well % 48 7 =)L~ A 7 07 L— MIFEREL, 6 iRk L
To. $E L7 RAW264.7 #illa % PBS(-) CTUEfi%, #BME L 5A T 255200 ul Z¥INL, 561
10 45 TEIREE4 (2 LPS 10 pg/ mL A &449%5 DMEM 551 200 uL 241 L7= (LPS #&I2EE Sug/ml). %
D%, 1 FEEE L7z, 558 BB RIN L, LEA Mouse IFN-y ELISA Kit (B + 7 A /L AU a—3 3
TP, BEE) ARV THEZFIEOIEEIT o7z, 7235, LPS FIIRERIZDOUNTIIIRK 1 RF
#1236 KON 3 REHIL O IFN2PEA BN FE Th 72 Z &b, TSR 1 R & L7z

ORI

FER TG DAV BB S S AR CREE L. B OHIRIC W T, —JoldE it 217
ST F%, KHHEEE L OSVED A BZEREI I IZ IR EED—2>Téh % Dunnett V2 IV, fEliE
pEZY0.05 LLF Db DEFE & M7 Uiz, #atfEiTiZix Super ANOVA (ver 1.11, Abacus Concepts, Inc,
CA, USA) % filL V-
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H—Hids LU —Hioo IR

RAW264.7 Al & OOy BT H 53 & HRcfsa 7y O

AR O Fs L OSHEN L, FIERFIIENFRATT o7, §7005, RAW264.7 il 8.8x107
cells/35 mL/flask % 175cm? 7 7 A THE L, 6 INFfHIAIGEE L7z, #85 L7z RAW264.7 fflifid 4 PBS (-)
TYEE, LPS (Escherichia coli 055: BS FA3K) 5 ug/ mL 257645 DMEM 55 35 mL Z¥RNL, 304>
[WEEEE L7-. 55381%, RAW264.7 Mzt /L 2 7 L—rS—Z W TEIL L, PBS(-) THedL7-1%, #
Jf1o> 2 f58:0D> Buffer A (10 mM HEPES-NaOH (pH7.9), 10 mM KCI, 0.1 mM EDTA, 1 mM dithiothreitol
(DTT), 0.2 mM phenylmethylsulfonyl fluoride (PMSF)) Z %I L K ET 15 5EHE L=, 0%, 10%
Triton X-100 ZAKBEEN 1%I272 5 L OWINL, AT v 7 A I FH—(2T 10 REHEHR L2, =i
AT o7, EEEZEL, AR &I OR G A157-.  EE% Buffer C 20 mM
HEPES-NaOH (pH?7.9), 100 mM KCI, I mM MgCl,, 0.2 mM CaCl,, 0.2 mM EDTA, 10% (v/v) glycerol, | mM
DTT, 0.5 mM PMSF) T 10 f5IZAIRL, -80CTHRIE L7z, & /7 EHDERIT, Protein Assay BCA Kit
RN T 7.

RAW264.7 el > & O 55 O

RAW264.7 #lilid 8.8x107 cells/35 mL/flask % 175cm? 7 7 A TR L, 6 WflRihsE Lz, #8571
RAW264.7 #ill % PBS (-) CHLE%, LPS (Escherichia coli055:B5 F13E) 5 ng/ mL Z&743 %5 DMEM 5%
Hi35mL 27U, 30 ZpfEEERR L7z, H5dEtk, RAW264.7 izt A2 L— =% TN L,
PBS (-) Tyeif L7-#%, 8-min Cytoplasmic & Nuclear Protein Extraction Kit (101Bio, CA, USA) Z M\, F
NEEAZAENFBRAAT o 72, & N7 EHDERIE, Protein Assay BCAKit & VW TT o 7.
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COOH beads ~?D Y 77> FOREE(L

COOH beads (FG beads®) ~? U # > ROEE(IE, TIEEHENEREZIT-7-. 972bbH, COOH
Vo —fawse—X, UF R, NN-disopropylethylenediamine (i-Pr.NEt), fluoro-N,N,N'.N-
tetramethylformamidinium  hexafluorophosphate  (TFFH), ¥ X ' Oxyma Pure (ethyl
cyanohydroxyiminoacetate) & N,N-dimethylformamide (DMF) HC~A 7 B F 2 —7 I FH—% H\T
LU GIET 18 BfHlfUG S, U WY FEE—XTR G S8, B —X% DMF Tifif L7
%, DMF H T N-hydroxysuccinimide (NHS) 33 & TY 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (EDC + HCl) & =5iC 2 Kl S 7. B —X% DMF T4 L7274, 2-aminoethanol
& DMF 1T~ A 7 0 F 2—7 IFh—2 N THER L2 G RE T2 IS S E, BE—XD~ %
X T EATole. B AL BMUK CHEg L7k, BRSO S, 4°CTRE LTz,

OHH OH

3@ .\}W\Wo @

HO COOH beads FG beads® Tamagawa seiki Co., Ltd.

N,N-diisopropylethylenediamine (i-ProNEt)
cynaropicrin (1)

YHUROEEL | ER 185FH

fluoro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TFFH)

ethyl cyanohydroxyiminoacetate (oxyma)
DMF

N-hydroxysuccinimide (NHS)
=5, 2FF/ 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC-HCI)
DMF

eadsDTAFY

=3

2-aminoethanol
DMF

OH
o N ,\/o\)\/m
o>_< \g/\)L /\/\0 \)\.

cynaropicrin-fixed beads

=R, 26FH

HO
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U REEEE S0 BDT 7 4 =T 4 k5L FE

YT RREGH T EDT 7 4 =7 4 RRUIFIEEI IR A T o7, Thebb, UV RE
BEL LIz —X05mg EFES « PEF > 77— (20 mM HEPES-NaOH (pH 7.9), 100 mM KCI, 1 mM
MgCl, 0.2 mM CaCl,, 0.2 mM EDTA, 10% (v/v) glycerol, 0.1% NP-40, 1 mM DTT, 0.2 mM PMSF) THa#
X7 &% 1 mg/mL (ZHHE L 72 RAW264.7 Mt 200 pL 2 = —7— % —Z W THHEL 22035
4°CT 4 WS SH T, B —X%&fEE - iy 7 7 —Clis L7, Hat Ny 77— (20 mM
HEPES-NaOH (pH 7.9), | M KCI, 1 mM MgCl,, 0.2 mM CaCl,, 0.2 mM EDTA, 10% (v/v) glycerol, 0.1% NP-
40,1 mM DTT, 0.2 mM PMSF) 30 uL {2538, K BT 5 ZofilE U CIRBURntE & o "0 B il <
B, HHEEEEY 7L E LTEINL, #BHHIREER (2ME+)(x2) (0.125 mol/L Tris-HC (pH 6.8),
4% SDS, 20% glycerol, 0.002% bromophenol blue, 10% 2-mercaptoethanol) 30 uL Z ¥ L7, B—X132
FEZATIR U7 R HRRERR. 2ME+)(x2) 60 pL (20 i STz, B —R05H0kds L OYREH 7 /Ui
EHIZ 98CT 5 HHIEA L. B — X0 Mgz Rl L, sty 77v e &b IZ SDS-PAGE
EATol-. BRUKEE, $RYMS v N E AW CRIEER D (R a2 1T o7, B Shiz g o)
JEIZOWTHT VNELEIT, BESNTEITo 7. H&0H7T — #1220 T Mascot search
(http://www.matrixscience.com/) (2T /7 BDRIEEITHT-.

EV% A CD—. Y # 2 FERE{E beads

RAW264. 751

Binding/washing buffer
100 mM KCI + (a)

% o 4°C, 4H (a)
SURVHEDFES i 20 mM HEPES-NaOH (pH 7.9)

100 mM KCI, 1 mM MgCl,
0.2 mM CaCl,, 0.2 mM EDTA,

O_. b. 10% glycerol, 0.1% NP-40,
1 mM dithiothreitol (DTT),

0.2 mM phenylmethylsulfonyl fluoride

salt elution buffer
1 MKCI + (a)

BERMEL2 /080 Bk Kk, 54

4 wBEHYITL

Tris-HCI, SDS
glycerol, BPB
2-mercaptoethanol

¢

C B 5 8 CeadsFHx

SDS-PAGE, #ILNiE1E, BEESWWICKYREN

EEMAVRYBOBH 98°C, 5%
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