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 AFEBS .

NS B HNEIRE & $Ei5 559 RAW264.7 1 BV2 4B Z NO 4 R HYETBY
TRBGTEY— S 12N EE

K, B, wmAEE
AR RARME R, TR R A i K T 906 %5, JER 100191

 E: BE WHRIE 95% ORI I Ry RSN 28 (LPS) % 500/ R E R4 RAW264.7 Fl/N R/
YL BV2 —H A (NO) EMMEFEM. Ak RAGER. S0 H ARSI E AT S ailk, s a4
B U E LA . SR LPS B A5 S RAW264.7 A1 BV2 411l & NO A SR, AT AL S 0% NO AE B3I 40 1) v 1k
2R ONNE 95% ORI F 48 3 AN TRBRAT AW, 55 % e Z-3',8",3",7'a-IU4-6,3",7,7"a~ T FE A N R -8- B (1)
Z,7'-3.3'a,7.7'a- "R EARNEE (2) FNZEAEE (3). X LPS FHS 0408 NO A Bl fEH, 7£ RAW264.7 4IHAY, fho
W) 1~ 3 1 PH 1 5 R 24 05 W S5 7 R 2 BRI S (ICse) 205 (31.60+2.62) (21.2040.61). (30.12+2.90). (54.62+7.53)
pmol/L; £ BV2 ZH#EAY, (LAY 1~3 FIPH X 25 £ 3 1) 1Cs 73 A (21.99£4.40), (15.43+1.34), (12.20£3.40),
(10.58+1.41) umol/L. £5i& W& 3 WFWEY, 2 NEIENER. VIS LI EY 1~3 W R AIEE
BB RAER .

EEER: IS BRL TORETAY: IS IRNER: RAW264.7 2R BV2 AR 25305 AL

RESES: R284.1 NERERD: A XERS: 0253 -2670(2018)07 - 1497 - 07

DOI: 10.7501/j.issn.0253-2670.2018.07.002

Chuanliguspirolide, a new butylphthalide derivative from Chuanxiong Rhizoma
and its inhibition on NO production in LPS-activated RAW264.7 and BV2 cell
lines

ZHENG Yi-ran, WEI Wei, YANG Xiu-wei
State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,
Peking University, Beijing 100191, China

Abstract: Objective To study the chemical constituents of 95% ethanol aqueous extract of Chuanxiong Rhizoma and the bioactivities
of inhibition on nitric oxide (NO) production in lipopolysaccharides (LPS)-activated murine macrophage RAW264.7 and mouse
microglia BV2 cell lines. Methods The compounds were separated and purified by silica gel column and high performance liquid
chromatographies, and their structures were determined by spectroscopic data analysis. Using LPS-activated RAW264.7 and BV2 cell
line models in vitro, all of the isolated compounds were evaluated for the inhibition against NO production. Results Three
butylphthalide derivatives were obtained and identified as Z-3',8',3'a,7'a-tetrahydro-6,3',7,7'a-diligustilide-8'-one (1), Z,Z'-
3.3'a,7.7"a-diligustilide (2), and chuanliguspirolide (3), respectively. For the inhibition of NO production in the LPS-activated two cell
lines, the half inhibitory concentration (ICs,) values of compounds 1—3 and indomethacin as a positive control drug in RAW 264.7 cell
line model were (31.60 £+ 2.62), (21.20 £+ 0.61), (30.12 + 2.90), and (54.62 £ 7.53) umol/L, respectively, while I1Csy values of
compounds 1—3 and curcumin as a positive control drug in BV2 cell line model were (21.99 + 4.40), (15.43 + 1.34), (12.20 + 3.40),
and (10.58 + 1.41) umol/L, respectively. Conclusion Compound 3 named as chuanliguspirolide is a new one. The results of

bioactivity assays indicated that compounds 1—3 are potential anti-inflammatory agents.
Key words: Chuanxiong Rhizoma; Umbelliferae; butylphthalide derivative; chuanliguspirolide; RAW264.7 cell lines; BV2 cell lines;
bioactive substance foundation
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JII & Chuanxiong Rhizoma N <= Fl 1 %)
Ligusticum chuanxiong Hort. [ TF/ERZE, RiEGH
2y, T (MRAREL), FIAF &, BAWEmT
SRR D, F TR Co e B e
ERANE . A, MM E. KE. KIBEE
SE. MeAR, HIEWTHTEAE . ARFR. SIEERL
WERaT L ERSE. NS E7 TN, mE. 5
M TP ACEER. CREZ) . R CPAREZ
S FRUE R 2 T I BB 1 A 20 i, LGRS
HARR I E 28 678 A, RIEH Al
22— YT TSPk K. RE. A1
Bl EN, R, AEELHR
TN A R BRI Atk A R S 2 b
(LPS) B SHIRMEEREAIN RAW264.7 —H A
(NO) PR Y. A Se6 4k SRR )1 25
BRI Z2-3',8',3'3,7'a- U 4-6,3',7,7'a- . J 3k
A W fg -8- fid  ( Z-3'8',3',7"a-tetrahydro-6,3',7,7"a-
diligustilide-8'-one, 1) 1 Z,7'-3.3'a,7.7'a- ~FKEAN
fig (Z,2'-3.3'a,7.7'a-diligustilide, 2), LI 1 ANHTHY
TR EY, @4 R~ E BN
(chuanliguspirolide, 3). 5K H LPS 3] RAW264.7
FVINER /N BV2 4l 2R NO A2 sl L, 43 51 LA
WE3EF (indomethacin) FZEE 2 (curcumin) AP
THEZE, SENLEY 1~3 W0 NO A B
H, SERSREE 1~3 TREE AP R IER .
1 XE5HH

Finnigan TRACE 2000 74 i {% (EI-MS,
Thermo Finnigan Inc.A 7], JE[H); MDS SCIEX API
QSTAR 7% Jii i {¢ ( ESI-TOF-MS , Applied
Biosystems/MDS Sciex. ‘A ], 3% [E) Fl Waters Xevo
G2 Q-TOF & 7 #% W Wi & B ¥ ¥ i 1% X
(HR-ESI-TOF-MS, Waters /A7), 3£ ); Bruker AV
11T 400 AU A% 34U 3% A F1 Bruker UltraShield 600
PLUS %! #% 3t 4% 3 1% {  ( Bruker BioSpin AG
Facilities A, Hit)o SOH & w0 AH (i Sy
LC 3000 HPLC fX &%t (Atxtlpri@EfiH g R A
7)), BeE P3050 —JC%, CXTH-3000 il T{Euk;
i Phenomenex Prodigy ODS (250 mmX21.2
mm, 10 pm; Phenomenex Inc. A&, 32 ); Galaxy
B i CO, S kK 75/ (JE[E RS Biotech AF]);
JT-1300 B TAES b B PRIt
F]); UV Kinetic Microplate Reader (Molecular
Dynamics, Inc. A, 3[EH); XDS-1 5I# B4

(R B A 7)) HZS-H RUE R KRS 2
(MG IRVETTZRBR T HRARTF R AR AR TGL-16C
Ml G NE o (R EREENER ). GFas
M2 AR RER R (TLC) 25~ S L T Al
Merck 23 7% s 200~300 H F: 03 e N 5 5
WEPEAL T 77 5 96 LR 25 em?® 4 i3 35 00 H
& [H Corning Costar A ]

Dulbecco’s modified Eagle’s medium (DMEM)-
W2 2k 22 vl (PBS) . 0.25% % & A i -EDTA
(trypsin-EDTAD . fifi 2} IfiL i (fetal bovine serum, FBS)
) 2 [E Gibeo® Laboratories 225 3-(4,5-— F %
IEME- 2)-2,5-  ZRFEPUZEIREE (MTT). W5|WESE ¢
LR, ZHEWM (DMSO). Griess k5. LPS
4 H 3£ E Sigma-Aldrich /A &) ; X{HT (penicillin-
streptomycin solution) & H 3£ [E HyClone A ]; S
6 PB4l K % 25 E Millipore 4L KWL % 2 Hrali 2
BE. RO, WERSNIE R T =i fikais
& A% [# Fisher Chemical A &) 7= o

/N BR B L W4 B RAW264.7 /N BRI S5 44
Ml BV2 ) HE R 2R B A s 2 A BT A
=240 G

JNEZFT 2015 4F 5 B 20 HR B EZ M i #Cr
BN, ZAbGURFM TR S e e Rl 5
KIEHE)NE Ligusticum chuanxiong Hort. HT-J5
25, $EiEdrA (20150520CXR) fFHLEIL 5T K2
ARG Fe A A 25 1 5% B e se i 2
2 HiE
21 EEESE

JNEWZETEM A (10.5kg) H 95% LBk
W (20 L) ¥R 72 h, LIRS K, YK EISCA L
WA, 193] 1.5 kg 3-EW . BRI A RERA: (0
B Vel SR NI CbE-TA I (100 1 1. 80 & 1.
50:1.30:1.15:1.5: 1. 1:1), 4 TLC ¥
G A R BCRUZH 243 8] 7 MRS Fr. 1~7. Fr. 2
(3.0 @) SfEA A, HOke-IER (10 & 1) B,
TLC fxill & 915 2] 5 M/ (Fr. 2.1~2.5), Fr. 2.1
(100 mg) A& WA, G- KGN, 15
FMEM 1 [80%LIE-/K, TREAMSTE] () =25.540
min, 3.67 mgl. 2 (90%~95%Z.fi5-7/K, t(r=76.207
min, 4.06 mg). 3 (95%ZME-7K, rR=99.360 min,
3.43 mg).

2.2 HABEEEFRIRANE AR AYED
DMEM-15 }:#i: HL FBS 75 mL A 5E4:
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DMEM #5742 500 mL.

DMEM-10 57#: HU FBS 50 mL A E4:
DMEM #5 7% %2 500 mL.

Griess L t7): HX Griess i) 10 g, InE4liK
ERZE 250 mL.

LPS ¥AW: B LPS 1 mg, /i PBS & 1 mL |4
it % 200 uL &N IR AL Z 50 mL il %
TAEW

MTT TAEW: B MTT A0 PBS il 5
mg/mL ) TAEW, 0.22 pm AL A IE L B .

SRR B10 g T R R RN (SDS) . 5 mL
FEAEE. 0.1 mL KRR, EAKERZ 100 mL.

SR G P T < A PR R A
NG EAAF Y DMSO, e il B =R E N 10
mg/mL I %W, RAFT—20 CUKFT . sEitidfe
W, 584 DMEM-10 5535000 R i s 56 B 75 o
W
2.3 L&A RAW264.7 ZRAE NO 4 BB 20
2.3.1 4ifulisE  FH5E4 DMEM-15 859755 F ik
17/ RAW264.7 40, 7E 37 C. 5% CO, 261F 15
FF, FEAMBERES. EKERIERE, dHES
DMEM-10 5788555, SRR, e i
A TE R 80%HRAR, AEARELHIN 1 1 3~1 15,
2.3.2 MTT ENEMMAEEZR PO EAE K
RAW264.7 4Hf, FFE AR FE0RFT R a2
158 4x DMEM-10 55 7% 00 40 % 50 3 X 10°
AN/mL, EEMT 96 fLtkh GAZ AR KEAD,
£:4L 100 pLo 37 °C. 5% CO, 214 NiRiEH; 7% 12 h
Je s ST BN FR B B AR DURE i (R
4394 12.5.25.0.50.0.100.0+ 150.0.200.0 pmol/L),
A AR 23 W NECAS NN LPS (1 g/mL) P
Ho IR RSN ZA 258 & LPS, {HAA
DMSO, KN 0.1%; HEL AR T,
AL E . AR 3 NPTl BRI
7224 h Ja, BFLEGH 100 pL _EiE, 1A JEE FEON
A 100 uL K E A 1 mg/mL ) MTT (&K
FE9 0.5 mg/mL) TAEM . dk&LifiFsist 4h 5,
FUIIA =B 100 pL, 355348 & 10 he HBEAR
ACIE 492 nm ARG RE (4) 18, THEHMMRAAE
Ko APRIESE RSN XSG R e, T a sL
WAEM R 25 FEE 3 K.

T R= (A v~ A w2)/(A um— A wz)

2.3.3 LPS i3 /NR BRI RAW264.7 B NO

RS gRr BUON A KA RAW264.7 4iiffl,
AR T 2, FH 584 DMEM-10 15 7%
WO 3 o 3 X 10° AN/mL, #8096 FLRk
GOZHEEKIET), F4L 100 uL. 37 ‘C. 5% CO,
FAF NIRFEREFE 12 h JE I 50 pL AN [R5 A 1)
REDURE S, A4 RANAFIAE IR E L h S, hns0 pL
FiEIRE N 4 ng/mL ) LPS(& &R E 1 ng/mL),
[ AR (LPS+H 35770 BATEXTREZ (5|
F¥HLPS+HIEFRMD FEAXRA (R M
FRTHRZE CRUMAEE TR, Angmfa lii %), w4
w3 APATAL, GRS IR 3% 24 ho BFLEC IS 100
uL BT 96 LR+, A 100 uL FCHIEFH Griess
W57, =W T M 15 min, BEARX 540 nm AL 5E 4
. FrakEdE f SPSS 16.0 Bt kb3, &0
IR, SREBIHIKE (ICso) fH. RIS B
AIEEPE R SERG AR E M, BT SRR TEAH R 44 T
B EE T 3 K.

N = (4 po—A 53)/(A g — A 201
2.4 BV2 {APEIEFFISEIG T

% “2.37 TUNFEPHAT, 4HHR¥N BV2 4iH,
FHIERT R 24 220 3, R ERAEARE .
2.5 HuEALmE

ALY 5 £oxo [Cso fEHRH SPSS 16.0 %
HATG AR, HIF LKA One-Way ANOVA
56 o
3 #R
3.1 LT

e 1. atEMmA; ESI-MS m/z: 397
[M+H]": 'H-NMR (400 MHz, CDCLy) &: 2.36 (1H,
m, H-4a), 2.02 (1H, m, H-4b), 1.98 (1H, m, H-5a),
1.60 (1H, m, H-5b), 2.84 (1H, dd, J = 10.2, 8.6 Hz,
H-6), 3.54 (1H, d, J = 8.0 Hz, H-7), 5.18 (1H, t, J =
7.4 Hz, H-8), 2.31 (2H, m, H-9), 1.49 (2H, m, H-10),
0.89 (3H, t, J = 7.6 Hz, H-11), 2.17 (1H, dd, J = 12.9,
2.2 Hz, H-3'a), 2.08 (4H, m, H-4', 5'), 5.91 (1H, m,
H-6'), 6.07 (1H, d, J = 9.8 Hz, H-7'), 1.84 (2H, brdd,
J =174, 3.9 Hz, H-9)), 1.44~1.53 (2H, m, H-10"),
0.94 3H, t, J = 6.7 Hz, H-11"); "*C-NMR (100 MHz,
CDCl;) 6: 168.0 (C-1), 147.7 (C-3), 155.5 (C-3a), 18.2
(C-4), 22.8 (C-5), 38.6 (C-6), 352 (C-7), 123.7
(C-7a), 113.6 (C-8), 28.1 (C-9), 22.3 (C-10), 13.8
(C-11), 173.1 (C-1"), 88.2 (C-3"), 44.6 (C-3'a), 22.5
(C-4"), 24.5 (C-5'), 131.0 (C-6'), 124.9 (C-7), 49.7
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(C-7'a), 208.0 (C-8'), 31.8 (C-9'), 15.5 (C-10"), 14.3
(C-11"), bh ¥ 5 cmriE — 80, s sihs
Y1 N Z-3',8',3'a,7'a-IUA-6,3',7,7"a- . F Fa A A -
8-, gkt L 1,

&Y 2. AR A; ESI-MS m/z: 379 [M—
H]: 'H-NMR (400 MHz, CDCl;) d: 1.86 (4H, m,
H-4, 4'), 2.12 (2H, m, H-50, 5'a), 1.92 (2H, m,
H-5B, 5'B), 6.12 (2H, m, H-6, 6'), 5.82 (2H, brd, J =

10.0 Hz, H-7, 7'), 4.70 (2H, t, J = 7.4 Hz, H-8, 8'),
2.15 (4H, m, H-9, 9'), 1.40 (4H, m, H-10, 10"), 0.90
(6H, t,J=7.3 Hz, H-11, 11"); "*C-NMR (100 MHz,
CDCl3) 6: 173.6 (C-1, 17), 150.2 (C-3, 3'), 49.6
(C-3a, 3'a), 27.1 (C-4, 4'), 20.9 (C-5, 5'), 132.2 (C-6,
6), 121.7 (C-7, 7'), 49.4 (C-7a, 7'a), 108.4 (C-8, 8'),
27.4 (C-9, 9", 22.6 (C-10, 10"), 13.6 (C-11). LA 3
5 cikiiE — s, W% Eham 2 o~ Z2,72-

1 KEY1~3 B FEN

Fig. 1 Chemical structures of compounds 1—3

3.3'a,7.7a- " REARNEE, PSR 1.
&) 3. kEEARY) (FEED; EI-MS 4 H
7y T 7 m/z 338 [M]", HR-TOF-ESI-MS %5 Hi 1
T BT m/z 339.233 2 [M+H] GHEE 339.232 4,
Cy3H3,0.), 2 F3H Cyp3Hi00,r AMIFIEE N 9. 14
HEY 3 BILLAMEIE BoR AL . SIS (2 921
em D), PEE (1728 cm™) FIfiEHRE C-O (1204 cm™)
(R . AR4E 2D NMR (f14% 'H-"H COSY.
HSQC. HMBC. NOESY) fl DEPT SZ46 4= JH)&E
&% 3 ) '"H-NMR (600 MHz, CDCl;) #
BC-NMR (150 MHz, CDCl;) ¥4 1.% 1. NMR i
1, 8y 7.33 (1H, brd, J = 7.7 Hz, H-4), 7.57 (1H, td,
J =17, 1.0 Hz, H-5), 7.45 (1H, td, J = 7.6, 1.0 Hz,
H-6), 7.80 (1H, brd, J = 7.6 Hz, H-7), 1.89 (1H, m,
H-8), 1.14 (1H, m, H-9a), 1.45 (1H, m, H-9b), 0.93
(1H, m, H-10a), 1.18 (1H, m, H-10b), 0.76 (3H, t, J =
7.4 Hz, H-11); d¢c 171.1 (C-1), 92.2 (C-3), 155.0
(C-3a), 122.4 (C-4), 133.9 (C-5), 128.6 (C-6), 124.9
(C-7), 126.3 (C-7a), 50.3 (C-8), 29.1 (C-9), 21.1
(C-10), 14.2 (C-11) A 3-1E T AL 5, F£
B 924 552 N G Cansaspirolide, 3a) 544 4 B(®l,
52 AEsSI R, JE4E 4 'H-'H COSY.
HSQC. HMBC #1 DEPT =254, HJE 1K 1 fiantl
G 3 ISR BUE S oy 6.17 (1H, d, J = 8.3 Hz,
H-2"), 6.66 (1H, dd, J = 8.3, 7.0 Hz, H-3"), 2.66 (1H,
m, H-4"), 1.32 (1H, m, H-5a), 1.96 (1H, m, H-5'b),

£1 &Y 38 'H- 1 "C-NMR HiE
Table 1 'H- and *C-NMR data of compound 3

AL Sy (J in Hz) 5c (DEPTY)
1 — 171.1s
3 — 922s
3a — 155.0s
4 7.33 (1H, brd, 7.7) 122.4d
7.57 (1H, td, 7.7, 1.0) 133.9d
6 7.45 (1H, td, 7.6, 1.0) 128.6 d
7.80 (1H, brd, 7.6) 1249d
7a — 126.3 s
8 1.89 (1H, m) 50.3d
9 1.14 (1H, m), 1.45 (1H, m) 29.1t
10 0.93 (1H, m), 1.18 (1H, m) 211t
11 0.76 (3H, t, 7.4) 142 q
Ik — 45.0's
2 6.17 (1H, d, 8.3) 1343 d
3! 6.66 ((1H, dd, 8.3, 7.0) 138.9d
4 2.66 (1H, m) 33.5d
5" 1.32 (1H, m), 1.96 (1H, m) 1841t
6’ 0.67 (1H, td, 12.7, 3.6), 0.97 (1H, m)  31.5t
7' 1.23 (1H, m), 1.93 (1H, m) 26.1t
8’ 1.06 (1H, m), 1.20 (1H, m) 241t
9’ 1.02 (1H, m), 1.14 (1H, m) 326t
10’ 1.12 (1H, m), 1.17 (1H, m) 225t
1 0.78 3H, , 7.2) 13.9q

DEPTNMR s-C d-CH t-CH, g-CH;
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0.67 (1H, td, J = 12.7, 3.6 Hz, H-6'a), 0.97 (1H, m,
H-6'b); dc 45.0 (C-1"), 134.3 (C-2'), 138.9 (C-3"), 33.5
(C-4"), 18.4 (C-5"), 31.5 (C-6"). HMBC it (& 2)
Oy 6.66 (H-3") 5 5c 45.0 (C-1"), 50.3 (C-8) EILFE
A FF X — 4518 . DEPT iR RIA 4 AT H
R ANFEETHEN C-T~11 B (R D, 1£
HMBC i/, 64 0.78 (3H, t,J=7.2 Hz, H-11") 5 ¢
22.5 (C-10"), 32.6 (C-9"); oy 1.12 (1H, m, H-10a) F
1.17 (1H, m, H-10'b) 5 6c 24.1 (C-8"); Jy 1.02 (1H,
m, H-9’a) 1 1.14 (1H, m, H-9'b) 5 d¢ 26.1 (C-7");
oy 1.06 (1H, m, H-8'a) A1 1.20 (1H, m, H-8'b) 5 6c
45.0 (C-1"); dy 1.23 (1H, m, H-7'a), 1.93 (1H, m,
H-7'b) 5 6c 92.2 (C-3) EHLEFEASC, FBH L4,
BIEC-1's 2, BiE THEY 3 P
EAEY) 3 1) NOESY it 23 H-4/H-6'a.
H-8/H-5'a. H-6'a/H-5'a. H-6'b/H-5'b. H-9a/H-4'.
H-9b/H-4' 156, 524588 A Ee g — 2™, i
e THEY) 3 BEEARAX AR (E . B 3 Bs
A& 3 ] R AR IR IR AR SRR IX — 4510 .
HOsam 1 Hi @B, (a3
TR 1A TOTAERRS, HEN S 3 AR B

2 k&4 3 TE/ 'H-'H COSY (=) #1 HMBC
(—») X
Fig. 2 Key 'H-'H COSY (=== ) and HMBC (—p)

correlations of compound 3

H 4 IHEE RN B He 1 AT BRI FR, JfK
AW R B S N AT R (B 3D A& 3 T
&, s ANERAEE (chuanliguspirolide).

O,

O,

H ﬂ 0)
3

a

3 L&Y 3 HYTTRE

Rigz
Fig. 3 Possible biosynthesis pathway of compound 3

3.2 HH] NO 4 R SRIE

MTT JEPMH A S A A K szt 48 LB, 3218
&Y 1~3 3 BIEIRE 0.78~50.00. 0.78~25.00
A1 1.95~100.00 pmol/L %} RAW264.7 fil BV2 4l
KT, MAATERERT 90%. SKInik R,
TR E P F DMSO FIZARF D HUNT 1%, X
A TC 2R o 7E LPS 55 NO A2 B ) RAW264.7
SRR L BH A R 2530 F AR B I A A
ARG e 3 SO ] NO AR RN 1Cso A
(54.62+7.53) pmol/L. {E¥REEA 50 umol/L B, 1t
B 1~3 TR T RUFH NO A= il g, #ni) =%
SN (7261£635) % (9123+6.12) %
(63.8411.66 ) % , M| Wk 3£ 3 1 3 §] X N
(42224527 %. tEW 1~3 K 1Cs 75N
(31.60%+2.62). (2120+0.61) 1 (30.12£2.90)
umol/L, B/NFPHMEXTRZG, HEAGIERE N (P<
0.01), ZERWIK 2.

f£ LPS '3 NO A/ BV2 gy, o
ot 243k T 22 3 R U2, 40 NO A ) 1Cso 1A
(10.58+£1.41) pmol/L. 7E¥EA 12.50 umol/L i, 1k

&2 LAY 1~3 3 LPS 5 SH) RAW264.7 F1 BV2 fAAE4EE NO £ BHNHIEM (x+5,n=3)
Table 2 Inhibitory activities of compounds 1—3 against LPS-activated NO production in RAW264.7 and BV2 cell models

(;is,n=3)

e ICs¢/(umol-L™) 1 %/%
RAW264.7 BV2 RAW264.7 BV2
1 31.60+2.62" 21.99+4.40" 72,61 +6.35° 36.314+5.88°
2 21.20+0.61" 15.43+1.34" 91.23+6.12° 42.35+4.06°
3 30.12+2.90" 12.20£3.40 63.841+1.66° 50.90+2.85°
W5 e 3 54.62+7.53 — 42.22+527° —
LEWHR — 10.58+1.41 — 59.34+3.36

gk 2 i TP<<0.01; HEEmEEL "P<<0.05; *7E 50.00 pmol- LR P1E 12.50 pmol- L e pE

P <0.01 vs indomethacin group; “P < 0.05 vs curcumin group; “at concentration of 50.00 pmol-L™"; ° at concentration of 12.50 pmol-L™"
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E1~3 Boxth 7 E R NO #2484 #
AN (3631+£588) % (4235+4.06) %-
(50.90+2.85) %, ZEHHEMIMEHFE N (59.34+
3.36) %. &UFE, WE 1~3 1 ICs 1H 75 R
(21.994+4.40). (1543+1.34). (12.2043.40)
umol/L, EA—EM NO #filiEdE. HAtha 3
1) ICso (A 5 PHTEZG £ R AR, LR FEMEZ R, NO
FE S B 2 2w A Y, SR IE 2.

4 g

AT N oy B 48 e T ROR TR AT AR
7-3',8',3'a,7'a- P4 & -6,3",7,7'a— . T #a A P i -8'- i
(1) F Z7-33,7.7a- " FEEARNE (2), K 1
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Poitiiet . ARSI TR A Y 1~3 7E LPS i
FH BV2 4B R NO A= i i . 45 R 8
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TR ZRATT AW AE )1 25 00 06 0L 2R B 593 ¥ 9T A
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