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Abstract

The number of patients with inflammatory diseases such as rheumatoid arthritis,
osteoarthritis and lumbar spondylosis is increasing in Japan. The overproduction of NO
and overexpression of COX-2, and pro-inflammatory cytokines has been found in the
affected areas of these patients, which suggests that reducing inflammatory mediator
levels may be therapeutically effective. Atractylodis Lanceae Rhizoma (AL) is one of the
Kampo herbs that exhibits an anti-inflammatory effect, and has been included in some
Kampo formulas used to cure articular rheumatism and other rheumatic diseases. In
this study, I examined the inhibitory effect of a 70 % methanol extract of AL and the
compounds isolated from the extract on LPS-stimulated RAW264, a mouse macrophage
cell line. The extract reduced NO production and inhibited mRNA expression of the
inflammation-related factors COX-2, IL-14, IL-6, and TNF-a. I isolated hinesol,
Sreudesmol and acetylatractylodinol from the extract, and revealed that hinesol and
acetylatractylodinol were effective in reducing NO production and the levels of
pro-inflammation related mRNAs, respectively. Hinesol and acetylatractylodinol are
characteristic essential oil constituent of AL and these compounds play a specific aroma
of AL. This study revealed new findings about the anti-inflammatory effects of AL and
its efficacy in the Kampo formula.
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&R U v ~F (RA) 2#RE LT HREMEBOBELIL., AARDGEE LI
LTWD, RIEICITTEH b Mia 85T 282 7 e XA RBbo T, £OHFThH
~ 707y —VERIENEY A NI A U  TEDA L BIOMMDO AT 4 =—F — 2T 5 2
&2 &> T Thl MOTEHALLRIEMRE A~ O HEIRDWEE 2 FHE T 5 7 ERIERSOFMEIC
BELEREZR-L WD, EHfbanic~r a7 7 —U0%, 8RR b E RS R
( inducible nitric oxide synthase : iNOS ) -« v 7 v 4% 47—+ ( cyclooxygenase :
COX) -2 HEDORIEMRER A » #— A % (interleukin : IL) -18 -« IL-6 5 J OMEEEE
SEIRF (tumor necrosis factor : TNF ) -a 72 EORIRIEMEY A NI A > &2 L, MES
VAN AT BRI EOERERISZIT> TWb, = Tv 7 a7 7 — Y OiEEEA
Fifor L. SIEMERERCHIRIENEY A DI A O3 WABENC 25 Z L 28 RA OJRNIC/2 5 &
ZZHTED, NO-COX-2:IL-18- 116 - TNF-a &\ >7z, RIEMERER-CHIRIENEY
A A EA b= T D52 LR RADIHREAMTH S, L LRBL, RS
N TEEEGPITFERY; Lo PURER ST, BEACEE ORBERAHENELE > T
WD,

AR, RA K L CBIBNINIG & SR OO NG 2 CThd 5 & OREL, IR BT
DEIFAATREFR PRI AT L TR GO ER B 1A B R E L2 R~ T 2 & S



SH, HEHIICE D RAZIZ U & T DRIEMIRESDNEDP RSN TN D, BEFHEITTETF
TR DAL & LT B 22 <R A/ NS W Z & BRAKRETHW L
5 Z 06, RATRRIZEIT D IERDEIESSLCTUREIEM 2 s LIC < WBEDFIH TSRS
HERMBRERLETH D, £ 2 CTARIFFETIE, RA KT 22BN HE STV D EFLDE
FFIER S S EEE L E LT, 19 FzEEk L, NO FEAOISIZR 2RIk
JESNR 2 et LTz, £72. 2O THRHICE WV NO FEAMRIZ R %27~ L= Btz W TiINOS
ROATRIEMES A N A D mRNA FEBINHNER OGS & 2 OIEVER Gy DR 258772,

[ 5i£]
- NO FEAIHIEM

AT ARAEE . T0% A & 7 — /L CEE W U 7o, = 2 2 3680 T CIE#HE L. DMSO
TR LT 100 mg/mL ORBIFEZREL L7-, ~ 7 A~7 177 — UMk RAW264
% 24 well plate IZHEFE L T 37°C, 5%CO2 FC—BE7 LA v FaX— | L7ctk, A3
TXRAERMUT (AFERH T 2 ORI 100 pg/mL, DMSO OFKEIEE:0.1%)
AEHHEX AL LAY T 7arba— ( T A XY 0, BEEE 10 mM )
ZINZ T b 2 FiE# 12 Lipopolysaccharide (LPS) DO#IE .24 K& 12 pEAE S D NO
DE% Griess IECERE LTz,

* RT-PCR £ X 5 4-fE mRNA OY-E &

NO FEAMFIVEA DG & RIRRIZALEL L7 RAW264 (25T, LPS #li% 8 Wefifkic 4
RNA ZHhitH U7z, i L7242 RNA 7> 5 ¢DNA Z{ERk L iNOS-COX-2+-1L-13-IL-6-TNF-«
Xt L7ie 74 ~—%2 AT PCR #17->7, PCR iz~ F v a7y u~A NEGH
1.5 %7 e —A 5 )V CEXVKEIZITV, 302 nm OEEINFRHIC L > TR Z 2865 7L
TREZEEICCTT X NVRE L, s 2 B b U 7o, Efi b U 72 OB 1T N YR
F & L CHiME L7 GAPDH OFEofE THI S Z LI X (L LT,

[FERB L OB

- NO FEAMHIEH

I T0% A X ) — A= 2 19 FEOW, 7 FEOEFK T F 208 50%LL LD NO FEA I
ERZRL, Bloft—x 2 (ALT0M) 728 91.8%DMEER 2R L=, £z, AL H
fEwHEE (Atractylodes )& ) T 5D HIILOT X AZH NO FEAMGIER (67.6%) M3
I, ZOMEERIZZND oD F RTHOWTHEFEKGFHITHL Z N LMNE o
7z, Bolte EItid kR L0 MEICTW A 03 %R RIT R 2 5] & SN CE AT, FoltlH
R, AOIFRIKE LTE<, BIROBRIEEMICET 2MEDNEHD 5 — 7T, ARIKIE
ERZ T LB BMIZHOWT, FIRIEEHZHRET L T o EEITD 720, 2o Z &
O, BIICE ENDPRIENEH 2 R ITEMER Y DERR I L OO RIEME A T ¢ = — & —|Txf
TORELRE LT,

- INOS B L ORIRIEMEY A F I A 8O mRNA FEINHIEM



BILD 70 % A% 7 —iiH—x 2 (AL70M ) 1% 100 pg/mL O < iNOS mRNA
ORBEZDTNCIHE L CHHIERT8%) , 2D b, ALT0M D& 172 NO FE
ARHEIERIL, INOS ORHEA TIEe <, T LAJH L7 INOS IZxT 2 MfiEH TH
% &EF x bivlz, ALTOM 1% iINOS AN ORIKIEMEY A N 714 > mRNA (COX-2 - IL-16 -
IL-6 - TNF-a) Z8UZxr L CHblrc@< (% 87.8% + 80.6% - 80.8% * 52.7% ) Z &
RENTZ, RAW264 ([251F % COX-2 - IL-18- IL-6 - TNF-a O3 H#4# 1%, LPS & TLR4
GG L7t NF-xB & AP-1 OEFMHALIC L 28BEEM 2B L CTHFEIND Z &Ny
ENTW5D, AFEOERTALTOM 1% iNOS @ mRNA FEHEIIZFHIHIER 2R Lz
— T, COX-2+IL-18+ IL-6 - TNF-a ® mRNA FIEITRE <l Lz, AL
72 iNOS « COX-2 : IL-18- IL-6 - TNF-a i3\ 1t NF-xB & AP-1 (2 X » CTHEIEMAL
ENHHLDOTHY . INOS OBIMGIWEFANTID - T-HEMEITIH S Tld /v, 5% ITHIaN
TERICIZERIZG Z D EER R BT T 20 E R’ H 5,

ARFHZ LW ALT0M X NO pEAZ T T/ <, COX-2 + IL-18- IL-6 - TNF-a & TDIg/A
WRETRIEVEY A NI A V2RI 2 2 L0 RSN T2 Btz 5 NO FEAMGIER R
K ORIRAEMEST A N A4 > mRNA REANHIVER 2 = 1G5y O BLEfE 2 37 7,

- BOIC BT D HIRIENER 2 m JIE MR DR E

AL7T0M % S FEABIEIC X > TIR— BBl 217, ~F% 3% 8 (ALTOM-H) -7 nnm
TV LJE (ALTOM-C) - Bz =T Vgl K OUKEIZ DWW T NO PEAR L ORITRIESET A K
714 > mRNA BEBLEOMEIER Z#MF Lz & 2 A, ALT0M-H £ X OV AL70M-C (2514 %
MR LTz JEE TLCIC LV [ ZNENDO =X RZEEN DRy Z MR L2 & 2 A ALT0M-H
& ALTOM-C I33E L TEHAT 21 nidb 5 2 L. ALT0OM @ TLC AR > FOKE Ein»
b OB EMIL ALTOM O ET- DN THDL Z ENEBEZ NI, ZTNHDFRERND
ALTOM OiEMEALE B D TS TH 5 B -eudesmol & hinesol THDH ETFHEL., &6
725 5B A7z, B -eudesmol & hinesol (Z—f%H07e HIETIXDBENREECTH 5 = & A
BNTWEN, BTL7uv N7 T74—EIC 10 % WHBES ) B 5V E2FIA+ 2528 T
ALTOM-H kv 3G 2 BHEE L 7=, HEEL 72/bEWIZHON T, NMR A7 Rt
ATV, EERBIOCEMEE 7 I V7 MEERERLT-EZ A, 3 HO{LEDME B
-eudesmol * hinesol * acetylatractylodinol & [FE L7z, EALEWOIEEEZHT T2 2 A,
hinesol & acetylatractylodinol (258 NO BEAINHINEA & RIRIEME YA F 74 > mRNA %
BAMHEIERA SR &7z (£ %100 ng/mL O T NO : 89.2%, 88.8% + COX-2 : 59.4%,
43.7% « IL-18: 74.0%, 93.0% - IL-6 : 83.5%, 69.5% « TNF-a : 54.5%, 63.4% ) —J7C B
-eudesmol (2 X TN O DOEHITR LA o72, A EIEM % R L7 hinesol X°
acetylatractylodinol (X[FBEY DOIRZE AL E T 5 HMICIIER SN TE LT, AIlLDOFR
MG TH %,

PREERZHPAFL TCHWON BLE & AT 28 G HEIZE W TIEL hinesol &
acetylatractylodinol 23 DIEMED A2+ -> TW\WDH Z EAREB I N7=, & 51T, hinesol
& acetylatractylodinol (F5& /LD FHEII 724G 55 T 5, Hinesol I% £-eudesmol & 4:6



DEIG THEHEERZIER L, BAROREIZ HAOMIKRE N & L TEN D, JIRIEFEMZ R
HIEEITHITIL, kB O R & S TE 7 TR R2A 2 < MR <EFED ] &
THEMEANDTRRWATREENEZ BN D,

AT L0 BEH KBTI OV TRIERSIZBEfFRT 5 NO opEA L COX-2 - IL-18-
IL-6 - TNF-a@ ® mRNA BE 235 Z L 2HOM Lz, £2. Btz 51E M LE
¥ & LT hinesol & acetylatractylodinol Z Hiff L7=, ZiL o DIbEWITEMRICE N L E
PRk L OERREIC BN DR Oy TH V RBRAIIC R W E SN TE TR
HEOHRIZOW TR FERNCEMNT T 27— 22 & T 52 LMW TET,

LIE, BIROHFIIEENZ OW TR m R A2 2 L3, BARDEGEFRIZE N T2
TUAEMT D FTHERERZ L OO LEEZBNLD,
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EtE S 2 2 2 BARICB O CTRIEREE Y v~F (RA) 21X UH T HRIEMRERDHA
FEROTHIMEMCH D, — 7, EHKIIERICB T H2EEENE LOOH Y . RA DIREIC
XL TCHEEOUETREHTHD Z ENREIN TS, Lo LA~ TOHSRIEMERIC
BT 281307, AROMEL L TOTET VA IRMGALREETH 5,

FFFIT RA I SN AL 2 eI A3 19 fiA4RE L, RA ORIE - #EICR S
T % NO 7¢ EEFERIENEA T 4 =— 2 — Tk T D MGER 2 fefR I ik 217 o 72, 19 FEHA
D T0%A K/ —A =X 2 (T0M) 12kt 2258k, © IEft) © 70M (AL70M) 23
91.8% D NO FEAEMGHWER 2R3 2 &, @ ALTOM X NO LSO RIEVEA T 4 =—H —T
% COX-2 + IL-18+ IL-6 - TNF-o ® mRNA BB AMHT25 Z &, KTG ALTOM D4y
R L D | JEMEIZIT acetylatractylodinol « hinesol 359252 &, ZHA BN LT,

PLE. ARRFZEIE RA IS SN DT O A TH 5 TR ICHIRIERER 2 B
e & BITIEMEICE G T 2 bEMERET H Z LI L, ZOfRRIE, ek THEf)
DEVEICK LR E SNTOWES HE LTS, 2D ORI F 2 BRI £ .
HADEFERICBIT 2EE S KE < FERBES IR IS EL BIEERS) 1I2ET 5
EHIlr L7,




