A THBRI A S E MBS (Y LR —IRE T - IRITTEE)

eI

RO T7 7= OIEMEITRT 2T AT LT RO 2 a7 LOFREWE

AweE o BE SLREENSTT EME

WEEE THAATTRED 0% 7t s Al T+ 2 (MIE) 131>
H—TJ x> -r (AN-7) KOURPIFY T4 B (LPS) THIEL
7207 7 — R G RAW 2647 flfao—EteE®E (NO) &
AEWIEI L7z, £ LT, 7 FED phloroglucinol &R A TEM KRS & LA
FELTm. ZHHDOFEARDOHT isomallotochromanol 73 H SRV IIHIVE H
ZRUTE (ICq: 107 uM). MIE FIXZ 15 phloroglucinol F5EARL INOS
MRNA OFBHZIHIT S Z LIk b NO GhkEE (NOS) OiFE[HE
&, INOS DOEEFRIEMHICH T HHEFAEND Z DDA ZXLITED
NO MIHEERNRIRT D EMNHE M ER o2, F/, MIE XX
phloroglucinol FFEMRIIT T AY TS50 (PG) ELEDHUIRMAZTH S
PLA, ODBEHZRIENE, BEBETHL T OAY T 522 0 GMEEFE

(PGHS) -1 U2 OFEEIEM:. PGHS-1 EHHHEICW L THES KT
&9, PGHS2 mRNA FIHAE[HETHZ Lok D, FHEMIC PGHS2 &
HEEZHIHIT AR, PGE, EEZE NEHLZ ENHL N &R
T7e BT, ZNHIE INF-a N IL-6 DO nFRIBEHEL . TNF- o
BN IL6 EEAEMIHIL 7, 2415 NO, PGE, TNF-a KN I1.-6 OHH]
TEFROHEFIE 1k B OOIH]. NF B IHHLOMRIEICEZ A HDTH S
ZEDHAENETE DT,

—F, PaLIE% T b AR I A (PS) ILIL-12 (p40) PEE
Wk USSR A S Tain o 7oy, HERS s> 5 fl3sEsRiE A 2, 2 fd
HVER 2R U7,

A. WEEEW
<707 v — VAR SO RS
PWTHEREZHZHSHETH 5. 1EE

KLz o007y —U0EAET S NO, PG, ZEET LI ENAImESINTNS,

TNF- o e OV L6 250D AT ¢ T—4—134E
ARIVERIN & DFFRIFIREE DR AN H T S B
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P AN WS ER I T &
LCHESNTNS—T5, GEMRVEN L
SEBORNIZBNT, A RO EH AR

—Ji. THANVIRRIF AL INE
THINAAEH, U0 1)V AR R s



SNTWDN, T OMOFEHZARE A
DHSMNEZS TR, BLldvroy
7 — M50 NO FEA 29 2 fE) & 4
RIHEHBTILS A ) =22 G %707
EZA, ZDOT AT TRE LF )
FNEED RO 5Nz £ 2T 1GERD%
B3 5 & & HIZ NO. PGE, TNE-a &R
IL-6 FEAEIZHTT BEH & EDBFIZ DN T
a7z,

—h., PSI37 hE—MEREREDT
WF—RBICERTH 2 Z EDMFAITEE
S5k THEMNER> TS, FIT,
Thi/Th2 FERED MBI B9 2 1L-12 DFE
AITHT B PS R UG DEBEZfat U7z,

B. WZE5k

(1) TEMERR OB

MIE Z/KIZE L. T F)LT—7)),
Bl TF )V, n-7% /—)V Tk oL
Jre PIFIIVI—FIVESING ) T )Y
ASLIOANT 5T 4 —=I2RD, 26
dihydroxy-3-methyl-4-methoxyaceto-phenone

(1) . mallotophenone (2). mallotojaponin

(3). butyrylmallotolerin (4)
mallotochromene (5). malloto-chromanol

(7). isobutyrylmalloto-chromanol (8) .
isomallotochromanol (10) #7157z, Fiz,
IEE AR 2 MG T S 720, EEW 3 O
isoprenyl {55 % hydroxy 72/ U TEHER &
. malloto-chroman (6) KU\
isomallotochromene (9) Z&pLL 7z, G
A% Fgl {RT,

(2) NOZEEAMIHIMEH & INOS EH Ot

X107 7 —UIEMEHENE RAW264.7 il
fuz Wz, Mg Ham's FI12 #5341 (10%
U URRIBIIEEH) T2 RifgE LR,
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MIE % 7=13: phloroglucinol #5E4K % F 4 D
JETREHICEIN U7z, 72, [RIEFIZ IFN-
v (0UMmI) KLPS (100 ng/ml) Z N
U7z, 8RS #®, EZEEL. NO
DELIRTH 5 NO, % Griess IETERL
/7o FJz. INOS EHZTEET 572 OMIE
ZED, R, MEfaHY & 157,

(3) INOS EHDEE

(2) THELSNMEHEMOER 60
(g% SDS-PAGE (2t L7z, 7L EDE
H% PVDF A7 5 A5 L, £/70
— IR AT 7 07 77— INOS Hifk.
Ty MR T 186G Hilk, %I 1242
% Protein A EfUS/z, AT Tk
M 130k Da @ iNOS &% 1 DHEHE
HEEET S EITEDRD-E,

(3) INOS BEa1R 4 HEFH

a. Intact Cell &

RAW264.7 7 IFN-7 (10 U/ml) R ONLPS
(100ng/ml) 75T, 16 KifEEEE& L. INOS
ZB S Bz, T O %E Hanks #RIZHNE
L. MIE E /=13 phloroglucinol #3844 20
UZze 5 fiiE# L 7=, L-arginine 27N
carboxy-PTIO AN Z., INZEBHBLTZ. 1
R L2 t%, BETO NO,ZER L7,
b. Vitro %

a C[ERRIC, RAW264.7 MIfTIZ INOS 2%
WEH7z, filaziafEl. INOS MY
ELUTHA Uz, KISHKIZ INOS M),
MIJE 7213 phloroglucinol FEEA K TN L-| U-
“Clarginine Z 1A, 15 RIS EB7=,
EEEBEL., A3 AR TR L
L U-"C]citrulline & ARJGED L U-HC|
arginine & 7% 8L 7=, L{U-"C]citrulline
S OBHERZRET 52 L2k D, &
F% U 72 L{U-HC | citrulline % &8 L 77,



(4) iINOSmRNA DFEE

RAW264.7 #lIiE % IFN- 7 S ONLPS HE7F R,
MIJE 7= 13 phloroglucinol iEE(RZRMIL 6
RifelsGag U7z, £ 0%, total RNA ZHliHH
L. RPCRIZHE L7z, iNOS DT 51 < —
IZ 5-ACCTACTTCC TGGACATTACGACCC-
3'[s]. 5-AAGGG AGCAATGCCCGTA CCAG
GCC-3’ [a] @56bp) %, [-actin DT 51
¥ —IZ 5-GTGGGCCGCTCTAGGCAA-3[s],
5’-CT CTTTGATGTCACGCACGATTTC-3’ [a]

(540bp) Z{HF L 7=,

(5) PGE,, TNF-a KUML-6 MR

RAW264.7 il & 2 Bl #Es%, MIE £
7z phloroglucinol FFEAR K UNLPS (100
ngml) ZERIL. 16 FFEEELZ. LIE
ZERELL, ELISA TTHEL =,

(6) 7oF R (AA) JEREE I
ERAY(B:E

RAW264.7 #lla % [1-4CIAA ZETREHT
18 KRR Lz, MifdZzEIRL, HDA
ENBNoTE AA ZRET S0 PBS T
Yeig L. MIE 57213 phloroglucinol FE{A K
X LPS (100 ng/ml) Z¥SANL. 02 Wrfhs
BU, B REZEELL, B [F
DIGHE 2R > FL—a 7t
A —THIE LT

(7) PGHS-1 BEFRIEMEICKT S 1ER]

RAW?264.7 #fifid % cycloheximide 17 K51t
TEAELL, 4ksfEREER. filREREIR L=,
PBS THiE#8. #1721T cycloheximide & A 5%
HCHELL . 10 4 fEIEEERE. MIE E£7213
phloroglucinol FHEAR K IR AA ZIRIL &5
123 W U, B RE 28R, b
{H1 D PGE, 8% ELISA THIE L7z,

(8) PGHS-2 BEZRIEIHITN T 1R H

RAW264.7 {0 & 2 MRS 284, aspirin
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ZUWIL., SHIT4R5EEE Lz, Mlax
B L. BUDIAFENID o 7= aspirin 2[R
D728, PBS THHRL 7z, /=T LPS
CHEHTHEL /-, MIE 7213
phloroglucinol FEAZIRINL, X 51230
SR L. BEREEHINL., LT
O PGE, 8% ELISA THIE L7z,

(9) PGHS-1 ZEHEMU PGHS2 EH &
xS HIEA

RAW264.7 #llfili= MIE 7= 14 phloro-
glucinol FBER L IXLPS (100 ng/ml)  ZFRAN
U7z, 8 yfHisEaEt, MiluZzEN L., Hfo
i 21572, 60 1 g BHEEORIAEHITIK
Z SDS-PAGE IZfit U7z, —KFURE L TR
1) 27 a0—3) v F4; PGHS-1 HifR E/=13R
U7 o—3+)Z Ew b PGHS-2 Hifk 7z,
PGHS-1 DRHITIE KPR E LTI EY
Y 106G HifAZEH U7z, PGHS-1 K&

UAPGHS-2 &BIT, BIZ "I, proteinA
ERIREH T,

(10) PGHS2. TNF-a KN IL-6 mRNA
FEIAHNHIVER

RAW264.7 #llfel & MIE % 7=13 phloro-
glucinol FBE/AK, LPS (100ng/ml) AT, 6
REfiIEEE L /=, €D, total RNA ZHfiH]
L. REPCRICHELz, TI1 71T
PGHS-2 mRNA {213 5’-TCAAAAGAAGTG
CTGGAAAAGGTT-3" [s]. 5-TCTACCTG
AGTGTCTTTGACTGTG -3’ (a) %, TNF-
@ mRNA D71 < —1Z1d 5-CCAA
GGGATGAGAAGTTCCCAA -3’ (s). 5-C
TCCTGGTATGAGATAGCAAA -3’ [a) %,
IL-6mRNA D7 T < —{Z1d 5-TTCCT
CTCTGCAAGAGACT-3’ [s). S-TGTAT
CTCTCTGAAGGACT-3' (a) ZfW /=,
(1 1) BEAKOHLEED O



RAW264.7 i@ % MIE = 7= phloro-
glucinol FFEA L CNLPS (100ng/ml) Ff7 T,
1 BFfEREE U7z, MifazREIN L. M
HE Sy &R ) A BRER L T,

(1 2) NF- kB #il55

EMSA IZ& D727z, DNA 70—

(NF-k B 2>t Y AE4 . 5°-AGTTGA
GGGGACTTTCCCAGGC-3’) % | 71-"P]
ATP THEER U 7-, /N> ROERRM: 2R
B7=017, IS DNA 70— T 2N T
BEERETo. £ AU O—F)
YFHINF kB ps0 HUREZIFHR D 7 o—
FIL5 Ew MHNF & B p65 ik % LT
A—=/)N—= 7 hERFBH T EITED, DNA
EEEHERE L.

(1 3) 1kBaEAMEIIHEER

60 1 g FEH EOMAHI K Z SDS-PA
GEICH L7z, —RPUKICR) Zo—FIb
TEHI Ik Babilkz, ZKPURICTE Y
NMAYF 1eG iRz ER Lz, &EIC ZI-
R U 7= proteinA &SRS Bz,

(14) IL-12 (p0) EEAEITHT B1EH

fMifEZ sl L, 2 RFHREE L7z, IFN-7
(100 Umh &GN L, 8 Rpfiksat%, PS &
PV BB AR AR L, 16 BEREEE R L 7=,
g, BIFEERI L, ELISA TIL-12

(pd0) ZEELTZ,

(15) MatuH

#ERIL Dunnett D EELEGEIC 0D Mgt
PREEET U

C. THgEhsE

(1) NO pEAHNHIEH

RAW264.7 Fliid 2 IFN- 7 JZ ONLPS 577,
SIFMREE L /=& 2 A, HHE/ NO BEAEMN
HIER I N/-, MIE 320 NO A A BRI
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TFEENTHIHI L 7= (ICy, : 28.9 1 g/ml)

(Fig2)o VEMERY & U THEBEL /-
phloroglucinol FEEARDHT 2-5, 7, 8. 10
MEEE R IEWER Z R U2, 20 5bat
DT 10 V35 b RWIIETEE 2R L7

(ICy : 107 M), HEEEMAEEDZOS
U729 B EEL WIS 2R L7

(ICy : 143uM), LInL. I85
phloroglucinol FEEAR DGRBS TH 5 1.
Je N6 \IHNHEIWER 2R S TN o Tz, MfaD
viability Z MTT 75 OMEIRIC & 5 TR EEEIER
WL OMEERL-EZ A, MIE (301 g/ml)
e OVHEERR Y 1-10 B0uM) 10 I bl
D viability 1234 U8 & KIZ S 20 - 7z,

(2) INOS Wl {HRHEEM

intact cell 32 T, MIE 13 30 &2 100 uM
DYRME T NO L% 84% U 2% Vs>
W7z (Fg.3), F7=. phloroglucinol &
AR 100 0 M DIREET 10 28 40%., 8 208
49%. 47350%. 7T7351%., 37855%. 9
7N59%. 2 HN70% 12 NO pEAZHE] L 7=,
UL, SIEEEEHZ RS -7z, &
7=, vitto D& T, intact cell 32 THRV HII
EMZRL7=MIE, 10, 8 XUN412DNT
et L7223, Table 1 IR L D120 TH
HHEERAZRUZ, £ OIEEORIFT
intact cell (D3R TIF 5 A AER &[RRI EH R
R U7z,

(3) iNOS FEHHIfEH

BRI IFN- 7 BN LPS THEM kL
7= RAW264.7 @A @ iNOS E &% 100
EL. FRETHELU, iINOS OFE |t
UT. MIE VBB ARNTHIGIEH 2R
L7z (Fig4), F7=. phloroglucinol &R
1310 UC,: 16uM). 9 (IC,: 27 M),
4 (IC,:43uM) , 8 (IC,:65uM), 3



(ICy : 145uM) . 7 (ICq: 168uM). 5
(ICy : 23.8u4M), 2 (30uM T 45.7% D
HINEE) ITHIBIE D 537z,
(4) iINOS MRNA FEIRHIHIME
MIE J TN iINOS 2 BV E R 7358 < 58
5377 3 9, 10122V T INOS mRNA FH
IR B HIHIERIC DWW TR L /=, MIE
AT O & BEE 7 E 2 oR
L. B2 K103 30uMIEETIZEA
EINOS mRNA R ZfHE L= (Fg. 5).
(5) PGE,EAHIHIEM
MIE | FBEREFICHIRIER 2R L=,
T, ML 7 (24, 710) O
phloroglucinol FFEABIHIERZRL, £
DIETEDIREIL 10 (ICy;: 1.0 uM) > 9 (ICy;
6.0 uM)>3 (IC;: 7.2 uM)>4(1C,: 23.8 M)
=7 (ICq 23.8 uM) >8 (ICy >30 M) > 2
(IC4;>30 uMTH 7= (Fg 6). TS
M9 & 10 13 7 FED phloroglucinol FEAD
TR WIIHRIWER 2R U7z,
(6) AA BT SR
L 30 870 5 BRI e S 1
DIBIMNRBD BN, LD 1 K E TORM
ICRGRICHEIN L. L, EN LA, §E
EIEEEIERD s o 2 (Fe 7).
LPS #fillj &[RRI MIE 7243 phloro-
glucinol FBEMARZERINL . AA BEEEICHT 5
HIHPhIRERET L7 2 A, MIE (304
g/ml) K TR phloroglucinol 753E4R (30 1
M) VEHIE L= 05, 1, 2T NORE
BN TS AA BEEEIRHER 2= S 7
-7 (Fg. 7o DI &E. MIE KON
phloroglucinol FEEARITR AR Y /\—F
(PL) ABEFRITH LB E MIFTI T
LERBTEHEDTH D,
(7) PGHS OBERTEVEITHT S1EH
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PGHS-1 BESRTETEIZ DU T cyclohexi-
mide FL7F T AA FRINERCEA X5 PGE,
BAHIE L7, cycloheximide |33#77=7:%
PGHS2 EHOEHZHIHIT 52D TH O,
PEAT % PGE, 1 PGHS-1 ISk EE Z 51
%, Fiz. PGHS2 I DWW TIE Aspirin THE
70 PGHS BERTEMEZHE L. LPS

(100ng/ml) &E3Li2, 6 REHRE ST 5 T &
WL DHIC POCHS2 A EFE L=, &
DIFD PGE, AT PGHS2 kD H D &
EZHN5,

FEEEIRAIRHEERID indomethacin & PGHS-
2 JRIRAYPHEAID NS-398 ZFWNWT, Z0
IR ORI DWW THER L=, PGHS-
1 H3RD PGE, PEAEIZH L. indomethacin {3
MHIWER 2R L7 (1Cq0.14uM) (Fig8

(A)). —7. NS-398 HHIfIEhEZRL -
D, FO&NEVE indomethacin & D & 20 %
LEFFNEDTH o7z (CxH2.1504M),
PGHS-2 HI3E®D PGE, AT L T
indomethacin (IC4; 0.12 4 M), NS-398 (ICg;
023 M) EBITHENIFHERZRL

(Fig.8 (B)). PGHS2 @ ICyfEIZHT %
PGHS-1 @ IC, fED Etid indomethacin 7% 1.2,
NS-398 7394 Td D, indomethacin (& IEEE
IREY, NS-398 |3 PGHS-2 EINAUFHERITH
5T EINHERTE,

DL Eo#ERAES &1, MIE RUR3, 9,
X 10 @ PGHS JE1EIC 3T 2 EH & kRt
L7z Fg 8 1R L D12 MIE KX
phloroglucinol FE3EAIL PGHS-1 TN PGHS-2
HHK D PGE, FEAE & W T LB HII L 72/n -
7o ZDT EMNG, MIE KON phloroglucinol
BRI TNORSEEE S ERE, HEL
IRNT VR E N,

(8) PGHS EiZAT 5%



MIJE & X phloroglucinol #8440 PGHS-1
EO2 BRFEHBIONT A8 E T AY
>y MZE DR U7z, PGHS1 1L Fg. 9
12T D I BRI D RAW264.7 HlliEHRIC
HRH I EFIREBIZBWTHREL T
B0, LPS DFEICE->TH, TOEHE
T EAEREEZ TN T, MIE &
Bt U7z 20 30 9RO 10139 41E PGHS-1
BEHRICH L T8 e KT 7mh -7,

PGHS-2 1, I D RAW264.7 HHfiuH
W X N ndn o 7208, LPS ORIREIC &
0 EREEE I N2 (Fig 10), MIE KO8
BEL7Z 20 3, 9 UM 1013Z 0 PGHS-2
HEZHI L7z, {EEOREIE10 (C, :
08uM > 9 (IC,:19uM) >3

(ICq : 43uM) >2 (B0uM T 19%DH
EEH) Tholz,.
(9) PGHS-2 mRNA FIHRIZx9 B1EH

MIE & TX3, 9, 10 12DV T PGHS-2
mRNA FEHIZ 09 51EH Z REPCR 12K D
Bt Uiz, SEFIE D RAW264.7 Fllflarhic &
PGHS-2 mRNA OFEFINDOTINTER SN
720N, LPS ORIFEIC & 0 §EZ 72 PGHS-2
mRNA DOIEMIAERD 57z (Fig. 1), MIE
KO3, 9, 10V JREEKGRNCE DR %
PIHIL . 11T PGHS2 HEH A5 % 5k < W
L7729 & 10 13 mRNA FEEIZH U T I
INGEWER 2R U7z BAEDZ &G,
MIE X phloroglucinol #3443 PGHS-2
mRNA FHRAEHET S Z &2k D, PGHS-
QEADFEEEMGHIL TND I EAVREE
Nz,

(1 0) TNF-«pEAHHIVER

RAW264.7 ffiaZ LPS (100 ng/ml) T 16
RFREHIE L 7= & 2 A, 29.1 ng/ml/i8.0X 107
cells O TNF- o FEAEDGRD 57z, LPS O
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wINE R 2 DOEED MIE KX
phloroglucinol FEMAR (1-3. 7-10) ZERIL.
ZOHEIRIC DN TRET Uiz, Z 0k,
MIE I3 3. 100 30ugml BE TEN70 32,
40, 38% DR ZRLZ (Fg. 12, F
7z, phloroglucinol FEEAIILEY) 1 ZRE,
BEARAANHIRIRIR 2R U7z, % phloro-
glucinol F5EARD TNF- o EAHIEIER 1S 10
(IC4 0.7 M) >9 (Cy;:75uM) >3 (Cy;
87uM) >2 (Cy;233uM) >7 (ICy 298
uM) >8 (Cy; >30uM) THolz,
(1 1) IL-6FEEITHTHEE
LPS (100ng/ml) T 16 FFEFIEHL 7= & &
A% 100 ng/ ml/ 8.0 X 10 cells O 1L-6 FEAED
2 5, LPS & FIRCRA DIEED
MJE X phloroglucinol iEEAZEML . #I
FIERIC DWW TG L7z, MIE 1210, 30
1 g/ml JBEE TEIEIIL-6 BFEAE % 44,
54% OIfIEZ R Uz, £z,
phloroglucinol FHEMARII LG 1 K8 2k
&, IL-6 EAZREKEZRITHIRI L 72
(Fig. 13). phloroglucinol FEAR DKM
310 4C;03uM) >9 (IC,:3.8uM) >
3 (ICy 148uM) >2 (IC4 169uM) >7
(IC4; 237 uM) Tdh o7z,
(1 2) TNF-a TN IL-6m RNA FHIZx}
ERSY(SEE
MIE K OMESY) 3. 9, 10 12DWT TNF-
o SOV IL-6mRNA FEH %9 S I EH %
RIPCR [T XD MEf L7z MIE KUK
phloroglucinol FEEARNTIHIREKAFHIC
SEHETCHIGRIER 2R L7 (Fg. 14, 15),
(13) NFkBIEMHbICHT 28
ENIZBEITL72 NFK B OE%E EMSA T
#IEZ L7z, LPS T 1 REETRE L 7= M Tl
DNA-NF k B EGHNEIER TNz (Fg. 16



(A)). NFkBEGHEMLIZ T IEERD 7
O—7 & U THV = DNA W2 E e,
FISWRIZIRII L= & 2 A, 58T/ N RN
HELUZ (XS-cold) . WSDMDN RE
L CIN/~ DNA-NFk BESEZFRET 5
72912, D50 & D65 ITRT BHiEZE RN
THEtU 72, SO BifkgLIRIT Fig. 16
(A) \TRUETRNL, WADIN RE
A—)8— 7 hNE®/E, E£7-. p6s Pk

WHERIT DINS RDOAT T R LTI EMD,

1 DN BliZp50/ p65 DAT O A —T
HO. UD/N R p50/ p50 DRES A
T—THDZENRBEN, NDIN R
DT HIZH DN RISIEERAN R TH
5 EBbnT,

L& 9 & 101310, 304M T p50/p50
KX p 50/ p65 T 5D DNA #&1K R 7 iHZ
Wb a7~ (Fg. 16 (B)).

(1 4) 1kB 5 fEINGEIER

KIZ, ALEM9 & 10 D 1k Ba DRI
M BEHETIAY Ty MEIZKD
fREt U7z, LPS Hlli L 7= e oo R fm B
D 1k B o BIIHENHOMIID 1k Ba &%
100 & L7=8BA, 20%1cEA L TweE (Fg.
17). {LE%9 & 101310, 30uM DYEE
T LPS i & % 1k B a BOHED 23]
Lize INHDORERMNE, 9 &£ 1013 1kB
a mDPADEIHIT S Z LIk > T, NF
kB DENBITEHIEL TS EEZ 50
B,
(15) IL-12 (pd0) PEAEMEH
PS KU 11-17 DALEH (Fig18) D IL-12
(p40) PEEITHT BYER M L7z, PS
IEEREHEZ RSN 7208 1115 D
LB PE R IETRIEM DGR 51z, R
11, 15133 ba—)Ld 52 1%, 35 (5D
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EAEERLUZ, Fi-,
HzRrUE (Fg 19),

16. 17 {3

D. E%

NO. PGE,. TNF-aMONIL-6FEAIZATE
% phloroglucinol FFEERDMHTEE DR E 13
FIFRRDMEME R Uiz, 72 Thaig &g
PVEDBEfRZART L7z, NO FEAEHIHIEIED
REIE30uMIBET10>9>4>8=3
=T7>2>5DIETH >z, (L&Y 1I1EH
HNEEZ RS IaN o7, —H, 2 1326%
OIHNEHEERLZ, ZOTENG,
DFEFNNT—RBRDOHEENNATH D 2 &
WURREI Nz, Fiz, 3132 K0 HikE
MzERLIZZEMS, C3ITHET S
isoprenyl HISEANE M A BRI BTN S &
AHND, E£/z, 53T D isoprenyl HIEHA
acetyl FTHt U ortho DALEICTFIET S
hydroxy 272/ U CEABR T & TdH 503,
COHHTEMEIT 3 LD HIHH, — 4, 91
{UEEHAN para DILIEIZFFAET S hydroxy F& %
STTUTCHRT 2E T, 3 L0 EDfE ik
ZL<HBNDDTH >, ZOZEME,
phloroglucinol ‘B#&® isoprenyl {HISHDFTE
ZDORAEROALE T NO BEAIHTE M D585
WCHBERERATHL I EWRBEN, F
7z, iINOS FERIETEHEMHTIZ 10, 8. 4
FONT INECHEER 2R U2, 26D
fEEYNINTNG, {HIEHFE 7213 chroman 5
IZ free hydroxy EAMES L THO, Eihun
INOS FERTEMERHEENICEF G5 LTS D
DEEZBNS, . iNOS iBEHIHIE
MZ10>9>4>8>3>7>5>
2DIETH D, DN OPEAIHIE
i EEEEDAM Z R U, INOS S
TERIE INOS BEATHMEHEER L 0 bR



BETRELTNWAZ ENS, NOZEEHI
YERNZE & LU T iNOS mRNA FHHIHIT 5
T EIT &% INOS BEFRF B EIC L 0 HW
THBDEEZ LN,

F 7=, MIE S\ phloroglucinol #5384A13
PGHS-2 mRNA B ZHET 5 Z LIZKD,
REEEAUIC PGHS2 EEHFFEZHIRIL 722 &
N5, MIE KX phloroglucinol #5384 3P4
FEVEF 27619 5 & & B IZIEENT) PGHS
fREA &Lk L, BITEH ORI T
HEZEZHND,

phloroglucinol #Z53EALE PKC JEMEALAID
12-O-tetradecanoylphorbol 13-acetate 1~ & % 5¢
B 0T~ a VEMEIT S Z LGS
NTNW5, ZDOIZEMNS, phloro-glucinol 7%
BERIE PKC OIEMALICHET 2 Z ENE
A5N%. Eiz, PKC-0 DR EABAEH]
T % rottlerin 13 & M ELERIZHB U T PKC- 0

DA E -AMNEAER] D trans-location 2 fHEE L,

NF k B > DNA ~® binding JE 1 25> &
B, TNF-a XL EAEZHIGIT 2 2 &
MRS XN TWS, rottlerin 147 1 AT
D EFED T A NI T DRFEDRED
ERMREDERDTH S, SlalkEtliz
phloroglucinol FHEARIT rottlerin & [RIFRIZ
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Fig. 2. Inhibitory Effects of MJE and Phloroglucinol

Derivatives on NO Production

The symbols correspond to: (A) MJE (O), 1 (), 2
3 (A), (B) 4 (O), 5 (B), 6 (), and 9
(@), 8 (@), and 10 (A).
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Fig. 3. Concentration Dependence of Inhibitory
Effects of MJE and Phloroglucinol Derivatives on iNOS
Activity in Preactivated Macrophages

The symbols correspond to: (A) MJE (O), 2 (A), and 3
(A), (B) 4 (0), 5 (BE), and 9 (@), and (C) 7 (&), 8
(@), and 10 (A). The results are presented as the means
+ S.E. for two different experiments involving duplicate
assays. Statistical significance: *P < 0.05, **p < 0.01
VS. corresponding controls (cells treated with 100 ng/ml
LPS + 10 U/ml IFN-vy).
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Table 1. Effects of MJE and Phloroglucinol Derivatives on
Conversion of [14C] Arginine to [14C]Citrulline by Cell Extract

Reagent conc. L-citrulline production

(_g/ml or _M) (pmol/mg protein cell extract/min)
Control 186.1 + 10.2
MJE 100 160.5 ¢ 14.3 *
30 190.3 £ 5.6
10 1876 + 10.4
4 100 127.4 t 8.4 **
30 164.2 * 76
10 1828 ¢ 6.2
8 100 1215 6.8 **
30 166.7 + 11.4 *
10 187.1 + 6.4
10 100 95.2 + 58 **
30 1624 t 54~
10 1814 « 52
L-NIO 1000 2.1 + 0.2~

The results were presented as the means £ S.E. for two different
experiments involving duplicate assays. Statistical
significance: *P < 0.05, **Pp < 0.01, wvs. corresponding
controls.

—124—



10 ® 10 ®)
80 80 |
= 60 - 60 [ -
- > =
& ) &
0] 9] i
2 40f £ 40| g
20T 20 [
. _
0 0
0 110 100 0 1 10 100
Reagent Reagent Reagent
INOS
protein

123 45 6 7 89 10 11 1213 14 1561617 18 19 20 2122

Fig. 4. Inhibition of iNOS Induction by MJE and
Phloroglucinol Derivatives

The results are expressed relative to the amount of
iNOS in 60 pg of the control cells (100%: treated
with IFN-vy + LPS, but MJE or other compounds not
added). The symbols correspond to: (A) MJE (O), 2
(A), and 3 (A), (B) 4 (1), 5 (M), and 9 (@), and
(cy 7 (@), 8 (@), and 10 (A). In the lower panel
the bands corresponding to the 130 kDa iNOS protein
are indicated. The numbers correspond to: 1. control
(absence of IFN-vy or LPS), 2. control (presence of
LPS + IFN-vy), 3. MJE 1 ug/ml, 4. MJE 3 ug/ml,
MJE 10 pg/ml, 6. MJE 30 wg/ml, 7. 3 1 uM, 8. 3
M, 9. 3 10 uM, 10. 3 30 uM, 11. 51 uM, 12. 5
M, 13. 5 10 uM, 14. 5 30 uM, 15. 7 1 uM, 16. 7 3
uM, 17. 7 10 uM, 18. 7 30 uM, 19. 10 1 uM, 20. 10
3 uM, 21. 10 10 uM, 22. 10 30 uM.
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3 u
3 u
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Fig. 5. Effects of MJE and Phloroglucinol Derivatives on
i1NOS mRNA Expression

The symbols correspond to: (A) MJE (O), and 3 (A), (B) 9 (@),
and 10 (A). The lower panel shows the PCR products
corresponding to the iNOS (456 bp) and fB-actin (540 bp) bands.
The results are for a typical example of repeated experiments.
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Fig. 6. Inhibitory Effects of MJE and Phloroglucinol
Derivatives on LPS-Induced PGEZ Production in RAW 264.7
Cells

The symbols correspond to: (A) MJE (O), 2 (A), 3 (A), and 9
(@), and (B) 4 (), 7 (), 8 (&), and 10 (/). The results
are the means * S.E. for two independent experiments
involving triplicate assays. Statistical significance: *P <
0.05, **P < 0.01 VS. corresponding controls (cells treated
with 100 ng/ml LPS).
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Fig. 7. Effects of MJE and Phloroglucinol Derivatives on
Release of Radioactivity from [1l4C]Arachidonic Acid-
Labeled Macrophages

The symbols correspond to: (A) control cells (treated with
LPS) (HE), + NONE (absence of LPS) (), 30 ug/ml MIE (Q),
and 30 uM 3 (A), and (B) control cells (@), 30 uM 7 (&),

30 uM 9 (@), and 30 uM 10 (A). The results are the means =T
S.E. for two independent experiments involving duplicate
assays. Statistical significance: *P < 0.01 VS. corresponding
controls (cells treated with 100 ng/ml LPS).
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Fig.8. Direct Effects of MJE and Phloroglucinol
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Fig. 9. Effects of MJE and Phloroglucinol Derivatives on

PGHS-1 Protein Level
The results are expressed relative to the amount of PGHS-1 in

60 ug of the control cell (100%: treated with LPS, but MJE of
other compounds not added).
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