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Two new oleanane-type triterpenoids from Pistacia lentiscus
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Abstract: Objective To investigate the chemical constituents of Pistacia lentiscus and their anti-inflammatory activities in vitro.
Methods The compounds were isolated and purified by using a various silica gel, ODS, Sephadex LH-20, and prep HPLC, and their
structures were elucidated by HR-ESI-MS, IR, NMR. Screening of cytotoxicity of all compounds to RAW264.7 cells using the CCK-
8 method, and evaluate the anti-inflammatory activity of low toxicity compounds through the RAW264.7 cell inflammatory model
induced by lipopolysaccharide (LPS). Results Seven compounds were isolated from mastic and identified as13B-hydroxy-3-oxo-
1,11-dien-28-oic acid (1), 11a,120-epoxy-3,4-seco-olean-4(23)-en-13p,28-dihydroxy-3-oic acid (2), 22-oxo-20-taraxasten-3-ol (3),
3,11-dioxoolean-12-en-28-oicacid (4), krukovines A (5), erythrodiol (6), 11-oxoerythrodiol (7). Compound 4 (40 pmol/L) showed
significant cytotoxicity to RAW264.7 cells, while compounds 1—3, § and 6 exhibited a certain inhibitory effect on the release of NO
by RAW264.7 cells induced by LPS with ICso value ranging from (16.89 £ 0.98) to (27.33 + 1.25) pmol/L, which were weaker than
the positive control dexamethasone (11.27 +2.25) umol/L. Conclusion Compounds 1 and 2 are new oleanane-type triterpenes named
mastriterpenoid acid A and secomastriterpenoid acid B, and compounds 3, 6 and 7 were first isolated from the plant. Compounds 1—
3, 5 and 6 exhibit certain anti-inflammatory activity.
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acid (4). krukovines A (5). erythrodiol (6). 11-
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Fig.1 Chemical structures of compounds 1 and 2
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Shimadzu UV-2600 £84MA] W43 OGRETE CH AR it
/v W] ); Chirascan [H] — A6 (FEE Applied
Photophysics A ] ). YMC-Pack ODS-A 7 2 il 2% £
PEFE (250 mm X 10.0 mm, 5 pum). YMC-Pack ODS-
A B3R (250 mm X 4.6 mm, 5 um). ODS-A-HG
UKL (HA YMC 7)) Sephadex LH-20 %t
AR (B Ge Healthcare Bio Sciences A 5] ); MCI
CHP20P AR} (75~150 um, HA=3E{k);
300~400 HEERR . TLC EERREER (5 Sifgreth T
HRATD; HWEE. 4 (B4, Sigma-Aldrich
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(100 : 1~0 : 1) NFRBAHBRFELENL, 15 12 M5
(Fr.1~12). Fr.5 (8.1 g) £ MCI k:ffilh DA FEE-/K
(65 :35~100 : 0O BEEEVEML, 53] 5 NFR (Fr.
5A~5E). Fr.5C (928.0mg) £ ODS f:ffaili (HEg-
/K 751 25~100 : 0) 75 Fr. 5C1~5C3. Fr. 5C2 (43.8
mg) ZIEFIRERAT (R CFymBb-BE TR £ 85 20 & 1~
0: 1) BAEVRMA 3 MRS (Fr. 5C2a~5C2¢). Fr.
5C2c¢ (20.7 mg) &Ml & WA (96% FEE-7K, 3
mL/min) 73 B3 AP 2 (0.8 mg, ,»R=20.3 min),
Fr. 5D (520.8 mg) ZIEMEERAE IS, DUA - B
fR g (20 0 1~0 1 1) NshEBEERN, 1§ Fr
5D1~5D3. Fr.5D1 (68.3mg) 4 ODS ko (H
fE-7K 75 1 25~100 : 0) ¥, #3977 Fr. 5Dla~
5D1b. Fr.5Dla (3.7mg) £l &MAHEIE (92%
HEE-7K, 3mL/min) 7 &3 HE% 1 (23 mg, /=
10.0 min) . Fr.2 & IEAHREERRAE (i, DAAG JH AT R
LB (100 2 1~0 1 1) BREEGEME, 5 17 Mo Fr.
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fig 20 : 1~0: 1) 19 16 M) Fr.2E5a~2E5q. &
Jf Fr. 2ESi (12.4mg) F1 Fr. 2ESj (176.5mg) £
il A B (88%HEE-7K, 3 mL/min) 73 B 157
4y Fr. 2E5i1 ~2E5i6. Fr. 2E5i4 222 £ AH i —
Witk (70%.05-K, 3 mL/min) B4b&40 4 (8.3
mg, ®=239.0min) 15 (4.6 mg, rR=41.7 min).
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01 1) NULBNFHER G, 15 8 M4 Fr.3A~3H.
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AR (78% 2 M5-7K, 3 mL/min) 34654 7 (1.5
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It 24he 5, FE 96 FLBCH IR FRAE, NFOeia A
DSOS [ER B AR IR &, R 6 NEAL, 4k4:
Bt 24 h )G, ERFRE, A EHR CCK-
8 MRE A (10%. 100 uL), 4kEEHH 1~2h /5,
1 B AR AXAE 450 nm LT E RO (4D 1H.
2.3 RTEMA

SIS PPN LPS 5 S RAW264.7 41l
A NO BB RUR VR AL S Bt RGP . F
RAW264.7 ZHfILL 100 pL/FLIKTTiEEERE 96 LR
CEELIN 2X 1044 /4L) W, FFTE 5% C0s. 37 C
FKUFTFREFE 240 25, AERFE, BINARK
FE (0. 5+ 10+ 20. 40 pmol/L) FIRHIIEE S 50 uL/AL,
B S A o R ZERT B A o T 4 2E K
(dexamethasone), &4 ¥ 3 NEFL, 4kLEH55% 2h,
ZJaIMANE LPS (2.0 pg/mL, 50 uL) MR FRIE (%8
H AR R BR AL, 4884595 24 h JEHL BB 50
uL 5 50 pL Griess LAGfVR &, #OLFE 5 min f5
BAN 50 pL Griess 1155, FRECERE 5 min J5
15 FHBEEARAXAE 540 nm P TISE 4 18 .
3 4R
3.1 HmEE

W& 1: B TEE R K, [0l —20° (¢0.080,
MeOH): UV AN (nm):227; IR vio: (em™): 2 925,
2859,1766, 1669, 1463, 1385, 1034. HR-ESI-MS
7R m/z[M—H] 467.3158 (it514 467.316 1), 45
HIERE, 27 2 € A C3oHaO4s. 'TH-NMR
(R DERDTHEE 4 MNMERRTES onT.14
(1H, d, J=10.2 Hz), 6.22 (1H, d, J = 10.9 Hz), 5.87
(1H, d, J=10.2 Hz), 5.56 (1H, dd, J = 10.3, 3.2 Hz);
7 NHEFFES (On 1.18, 1.16, 1.13, 1.10, 1.08,
0.98, 0.90, % 3H, ¥ 4s). BC-NMR ¥ (£ 1) &
A THEE 30 MRS, 454G HSQC ik N
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#1 & 15028 "H-NMR. PC-NMR it E#&HHE (600/150 MHz, CDCL)
Table 1 'H-NMR and *C-NMR and calculations >*C-NMR of compounds 1 and 2 (600/150 MHz, CDCl3)
i 1 2 5 dc
OH dc OH dc 2a 2b
1 714(1H,d,J=102Hz) 158.0  1.87 (1H, overlapped), 1.75 (1H, s) 343 363  3h3
2 587(1H,d,J=10.2Hz) 125.7  2.51 (1H, overlapped), 2.40 (1H, overlapped) 280 322 327
3 205.1 1767 1717 1718
4 45,0 1470 1493 1503
5  1.61(1H, overlapped) 534 1.90 (1H, m) 505 493 499
6 171 (1H, overlapped), 1.62 (1H, overlapped) 185 1.90 (1H, m), 1.39 (1H, overlapped) 240 249 245
7 146 (1H, m), 1.33 (1H, overlapped) 30.7  1.30 (1H, overlapped), 1.09 (1H, overlapped) 300 307 320
8 417 412 423 432
9 224(1H,9) 473 1.72 (1H, overlapped) 426 449 433
10 388 390 405 400
11 556(1H,dd, J=10.3,3.2 Hz) 1285 299 (IH,dd,J=4.1, 19 Hz) 520 515 604
12 6.22(1H,d,J=109Hz) 1342 296 (1H,d,J=4.0Hz) 595 622 614
13 89.6 830 766 745
14 2.7 438 456 472
15 1.74(1H, m), 1.24 (1H, overlapped) 25.6  1.70 (1H, overlapped), 0.86 (1H, dd, J = 13.3, 4.9 Hz) 269 248 291
16 2.13(1H, overlapped), 1.36 (1H, overlapped) 214 2,02 (1H,dd, J=13.1,5.5 Hz), 1.09 (1H, overlapped) 256 280 319
17 41 419 372 382
18 2.11(1H, overlapped) 506  1.90 (1H, m) 504 423 375
19 181(1H,t,J=13.2Hz), 1.36 (1H, overlapped) 375  1.79 (1H, overlapped), 1.59 (1H, m) 37 392 337
20 316 318 309 287
21 1.37 (1H, overlapped), 1.32 (1H, overlapped) 345 1.37 (1H, overlapped), 1.22 (1H, m) 349 B2 348
22 166 (2H, overlapped) 272 145(2H,m) 305 B4 310
23 110(3H,9) 212 487(1H,t,J=1.7Hz), 470 (1H,s) 1138 1147 1161
24 116(3H,9) 274 175(3H,9) 233 251 242
25  1I18(3H,9) 211 1.02(3H,59) 208 218 236
26 L113(3H,5) 193  112(3H,5) 201 233 198
27 108(3H,s) 185 1.02(3H,5) 197 194 186
28 179.9  3.77(1H,d,J=6.7Hz), 3.33 (1H,dd, J=6.7,2.0 Hz) 78.1 716 70.8
29 090(3H,9) 237 0.92(3H,59) 238 223 32
30 098(3H,9) 334 0.98(3H,9) BT 3R9 268

TASFHIE, 7AW, 7 ANRERE (B 4 MER
B A9 AR CELFE 1 ASHREEIRAT 1 AMEERRD .
FEA T4 & 1 () HMBC 1 (& 2), WELH| H;-
25 5 C-1 (6c 158.0)« C-5 (dc 53.4)~ C-9 (6c 47.3)~

fIoeBEMloe, 454 'H-"H COSY i ATfg I 5 AN E e
G R B, RIS THEY 1 1 By C.

D. E #45M 54 E9) 13B-hydroxy-3-oxo-olean-11-
en-28-oic acid"5E A [A] AR T, AHXS FALEH) 13-
89.6); H3-27 5 C-8. C-13. C-14. C-15 (dc 25.6);
C-10 (6 38.8); Ha-6 5 C-5; H3-26 5 C-7 (6¢ 30.7)-
C-8(0c41.7)s C-9. C-14(5c42.7); H-12 5 C-13 (6c

Hx-15. Hp-16. H-18. H»-22 5 C-17 (5c 44.1); Ha-
16 H-18 5 C-28 (6¢ 179.9); H-18 5 C-13; H3-29/H;-
30 5 C-19 (6¢ 37.5)« C-20 (dc 31.6) C-21 (6c 34.5)
hydroxy-3-oxo-olean-11-en-28-oic acid, &%) 1 11
BC-NMR i EAK I X BIREIMELE 2 MR 5
(5c 158.0+ 125.7), 454 H-1/H-2 [ E R H BLLA K H-
1 5 C-3(6c205.1). C-5. C-10 KI5 HMBC FH %
WiE T AT A SRR AOXUA B . H4h, HMBC %
i H3-23/H3-24 15 C-3. C-4 (6¢ 45.0)« C-5 H=HIAF
e, HWTEY I ARSER. g BTk, (L&
V)1 B 25415 DA 2 . NOESY i iR Hs-25.
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H3-26. H-18 fFEAHIR, RIHAL T [F—F1H, K P
gE, 1M H-5. H-9. H3-27 Z[AIMREHEN o
g, NS EY 1 C-13 BREEM AT,
I I 5 BT B S (TDDFT) &2 Ll
TR % (ECD) H5seinitEl (B 3), mA&HiE
OB HHM, MU AEY 1 L B B e
5R,8R,9R,10S,135,14S,17S. % Scifinder & JyA I,
TRIE PP IR A = 0E, A NS A IR A
(mastriterpenoid acid A )

¥~ \ ROESY

2 L&Y 1 A% 'H-'H COSY. HMBC. NOESY #%
Fig.2 Key 'H-'H COSY, HMBC, and NOESY correlations

for compound 1

100 Calcd. ECD for 13R-1
30 Calcd. ECD for 135-1
[ Exp. ECD for 1

60
40/,
20(% -

of &
-20 |- A
-40)|
-60
-80

CD/mdeg

%00 300 400
A/nm
3 a1 BERATE ECD ik
Fig. 3 Experimental and calculated ECD spectra for

compound 1

&Y 2: Ao E KR, [as -17° (0.110,
MeOH): UV AN (qim):229: IR vio: (em™): 3357,
2918,2 852, 1704, 1595, 1455,1362, 1242, 1050,
992, 868, 786 . HR-ESI-MS {78 m/z [M+ H]
489.356 3 (1414 489.358 0), ZEiAmRiLHIEH €
HAT AN CioHasOs. 'H-NMR i (£ 1) BR5
FHAEAE 2 DRI AR 55 on 4.87 (1H, t, J =
1.70 Hz), u4.70 (1H, s) K& 6 NHIEFRFES (du
1.75,1.12,1.02,1.02,0.98,0.92, % 3H, ¥4 s). 13C-
NMR i (£ 1D B/RF7E 30 MfE5, R4 HSQC
W, N 6 MR, 11 ANEHE (B 1 AMEE

W), 5 AMNRHE (BLFE 2 NMEA) 8 N
CRLHR 1T AMREEDR. 1 MR 1 AMEERRD . T
LA EYD 1R 2 IR REE S A PR & A A AL
B 2R gEft . XATETHEY 2 F C-17 BIL4L
MIam M (Adc —2.2), XEoR C-17 Frigem)
HAeHIRAE T2 WIMEEY 22 T 1 MEHR
fR{ES C-28 (dc 78.1), 45H Hp-28 5 C-16 (dc
25.6). C-17 (5c41.9). C-18 (5¢ 50.4). C-22 (6¢ 30.5)
[f12<5 HMBC A< (B 4), IESE THba¥ 1+ C-
28 IR FEMOE oA A) 2 A EE . H3-24 5 C-
3(6c 176.7) K4t HMBC AHRHITH 2%, [FIEF C-23 (dc
113.8) LAY 1 H 1) sp® LA AL A 2
[) sp?, 454 Hi-24 5 C-4 (5 147.0). C-5 (0 50.5)+
C-23 (6¢ 113.8); Hx-23 5 C-5; Ha-1/Hz-2 5 C-3;

H3-25 5 Ho-1 ) HMBC #2%, RHALEY 2 10 A
WRAT K. b, C-11(0c52.0). C-12(5c 59.5)
W sp? 2SN TAEY 2 HHIR sp® Aefbik, &
LAY 1 R AVODRREEAL A 2 TRk AE T K
A5, BT EAT RS HEN] AVODXUEE O R R T
WR O hedsitl, FiRHEWnE S &Y 2 A RAEE
H—BPIESE . UL TEY) 2 BT IZE .

NOESY i (F 4) 1, H-11. H-12. H-18. H3-25
A H3-26 AR HIAAER AT T F—FH, ©h
B LA, 1 H-5. H-9 Al H3-27 ) NOESY AH %% W
HE o BUnl. {2 C-13 NZEDKR, /£ NOESY # ik
K, HALEMRERD, BASSEAER CD %
W, AR e LA Y . T AL R LR A — g
SEWNA YL T iER, @i A A 2
HAFIR 2a 1 2b () NMR (£ 2), RHMREERE
ErtEARE, #5555 BC-NMR #H
[ 4, FfiEid 74 DP4+, R2, RMSE %2 ¥k
AWEM 2a (K 5) NG 2 HSEgikg T Rett:
B, < 1P IEHER I C-13 RN B R &

E4 L& 2 #XHE 'H-'H COSY. HMBC. NOESY #%
Fig. 4 Key 'H-'"H COSY, HMBC, and NOESY correlations

for compound 2
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£2 AW 2 HIHHE PC-NMR SR 5L EM TR IER
Table 2 Calculations of 3*C-NMR results matching

experimental values of compound 2

gt DP4+/% R2 RMSE
2a 100 0.9930 3.16
2b 0 0.9821 491

5 L&Y 2 WRTRELFEN

Fig. 5 Possible chemical structures of compound 2

SciFinder FrZ ARWARIERHAEY), 4 NIFHE
HEH MR B (secomastriterpenoid acid B).

th&9 3: AEFAK. ESI-MS m/z439.37 [M—
H]"» C30Hx02. 'H-NMR (600 MHz, CDCl3) : 5.70
(1H, brs, H-21), 3.21 (1H, dd, J = 11.6, 4.7 Hz, H-3),
2.03 (1H, m, H-19), 1.89 (3H, brs, H-30), 1.12 (3H, d,
J = 6.6 Hz, H-29), 1.06 (3H, s, H-28), 0.98 (3H, s, H-
23),0.96 (3H, s, H-26), 0.93 (3H, s, H-24), 0.86 (3H, s,
H-24), 0.76 (3H, s, H-27), 0.70 (1H, d, J = 9.0 Hz, H-
5); BC-NMR (150 MHz, CDCls) d: 38.9 (C-1), 27.5
(C-2), 79.1 (C-3), 39.0 (C-4), 55.4 (C-5), 118.4 (C-6),
34.4 (C-7), 41.3 (C-8) , 50.4 (C-9), 37.2 (C-10), 21.8
(C-11), 27.8 (C-12), 38.5 (C-13), 42.1 (C-14), 26.8 (C-
15), 28.6 (C-16), 45.0 (C-17), 45.4 (C-18), 37.0 (C-19),
162.8 (C-20), 123.1 (C-21), 206.2 (C-22), 28.1 (C-23),
15.5(C-24), 16.4 (C-25), 16.2 (C-26), 14.7 (C-27), 18.9
(C-28), 22.8 (C-29), 22.2 (C-30). LA %ds 530 fkAR
EEEAR -, HEENEY 3 N 22-0x0-20-
taraxasten-33-ol.

& 4: AEGEAE. ESI-MS m/z491.33 [M+
Na]*, C3HuO4. "H-NMR (400 MHz, CDCl3) 8: 5.67
(1H, s, H-12), 1.37 (3H, s, H-27), 1.22 (3H, s, H-19),
1.09 (3H, s, H-23), 1.03 (3H, s, H-24), 0.95 (3H, s, H-
26), 0.94 (3H, s, H-30), 0.93 (3H, s, H-29); 3C-NMR
(100 MHz, CDCl;s) 8: 39.9 (C-1), 34.3 (C-2), 217.1 (C-
3), 47.8 (C-4), 55.5 (C-5), 19.2 (C-6), 32.4 (C-7), 45.0
(C-8), 61.2 (C-9), 37.0 (C-10), 200.0 (C-11), 128.7 (C-
12), 169.0 (C-13), 43.8 (C-14), 28.0 (C-15), 22.8 (C-
16), 46.2 (C-17), 41.6 (C-18), 44.3 (C-19), 30.8 (C-20),

33.8(C-21),31.8(C-22), 26.2 (C-23),21.5 (C-24), 15.7
(C-25), 18.8 (C-26), 23.5 (C-27), 182.8 (C-28), 33.0
(C-29), 23.7 (C-30). LA L-Z¥5 5 ks SE A —
OS], WS EEY) 4 4 3,11-dioxoolean-12-en-28-
oic acid.

&) 5: A ToE BN R . ESI-MS m/z 477.33
[M+Na]*, C3Hss03. 'H-NMR (400 MHz, CDCl3) :
5.60 (1H, s, H-12), 2.43 (1H, s, H-9), 2.18 (1H, dd, J =
3.4,13.4 Hz, H-18), 1.39 (3H, s, H-27), 1.26 (3H, s, H-
25), 1.14 (3H, s, H-26), 1.10 (3H, s, H-24), 1.06 (3H, s,
H-23), 0.92 (3H, s, H-29), 0.90 (3H, s, H-30); 13C-
NMR (100 MHz, CDCl3) §: 39.9 (C-1), 34.4 (C-2),
217.2(C-3),47.9 (C-4), 55.6 (C-5), 19.0 (C-6), 32.2 (C-
7), 45.4 (C-8), 60.5 (C-9), 37.2 (C-10), 199.9 (C-11),
128.4 (C-12), 169.8 (C-13), 43.7 (C-14), 26.1 (C-15),
30.8 (C-16), 36.9 (C-17), 42.9 (C-18), 45.2 (C-19), 31.
2 (C-20), 34.0 (C-21), 21.7 (C-22), 21.6 (C-23), 26.6
(C-24), 15.8 (C-25), 18.6 (C-26), 23.6 (C-27), 69.2 (C-
28), 23.5 (C-29), 33.1 (C-30). LA Lyl ¥ 5 ik
RIE—F0, MR NAD S N krukovines A,

EY) 6: HETCE R K. ESI-MS m/z 441.37
[M—H]", CsHso02. 'H-NMR (400 MHz, CDCl;) 6:
5.44 (1H, d, J = 3.5 Hz, H-12), 3.55 (1H, d, J=11.0
Hz, H-28), 3.22 (1H, dd, J = 4.0, 12.0 Hz, H-3), 1.17
(3H, s, H-27), 0.99 (3H, s, H-23), 0.94 (3H, s, H-26),
0.93 (3H, s, H-25), 0.89 (3H, s, H-30), 0.87 (3H, s, H-
29), 0.79 (3H, s, H-24); '3C-NMR (100 MHz, CDCl3)
5:39.7 (C-1), 28.3 (C-2), 81.7 (C-3), 41.9 (C-4), 69.9
(C-5), 18.5 (C-6), 33.3 (C-7), 42.1 (C-8), 55.2 (C-9),
39.2 (C-10), 24.8 (C-11), 121.9 (C-12), 152.1 (C-13),
43.5(C-14),26.0 (C-15),21.9 (C-16), 38.1 (C-17), 46.7
(C-18), 49.8 (C-19), 33.1 (C-20), 37.0 (C-21), 31.2 (C-
22),17.0 (C-23), 31.1 (C-24), 15.7 (C-25), 18.3 (C-26),
27.5 (C-27), 78.8 (C-28), 34.2 (C-29), 23.7 (C-30). LA
R S SR IE BT, et e 6N
erythrodiol.

&Y 7. BEToE R K. ESI-MS m/z 455.35
[M_H]f, C30H48035 'H-NMR (400 MHz, CDC13) o
5.57 (1H, s, H-12), 3.23 (1H, m, H-3), 2.79 (1H, s, H-
9),2.77 (1H, dd, J = 13.6, 4.6 Hz, H-18), 2.34 (2H, m,
H-2), 1.95 (3H, s, H-27), 1.39 (3H, s, H-25), 1.13 (3H,
s, H-26), 1.11 (3H, s, H-28), 0.92 (3H, s, H-30), 0.89
(3H, s, H-29), 0.80 (3H, s, H-24), 0.70 (1H, dd, J =
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11.7, 1.9 Hz, H-5); *C-NMR (100 MHz, CDCL) §:
39.3 (C-1),27.5 (C-2), 79.0 (C-3), 39.3 (C-4), 55.2 (C-
5), 17.7 (C-6), 32.9 (C-7), 45.6 (C-8), 62.0 (C-9), 37.2
(C-10), 200.3 (C-11), 129.0 (C-12), 169.2 (C-13), 43.6
(C-14), 26.0 (C-15), 21.7 (C-16), 37.3 (C-17), 42.8 (C-
18), 45.1 (C-19), 31.2 (C-20), 34.0 (C-21), 30.8 (C-22),
15.7 (C-23),28.3 (C-24), 16.5 (C-25), 18.8 (C-26), 23.6
(C-27), 69.8 (C-28), 33.1 (C-29), 23.5 (C-30). LA_EJ¥
TR S SRR IE B, MUt A T o 11-
oxoerythrodiol.
3.2 YHEREIEM

WK 6 fia~, £ 40 pmol/L WL &Y 4 Xt
RAW264.7 44K BA BE KHIER, 40/
TEEFRIET 50%. MR, FIREDTEH R
PR SE N AT BB, TEPURIEVEVPAN AT
FEBR B BA 14 25
33 mATEMEIFEN

SERWR 3 Fon, SPHMEXT L ZEORIA R L,
& 1~3. 5 F1 6 X RAW264.7 4Hiffi 4 NO #)7~
AEBIHMEIER, R —E M RENE, ks
W7 MR 5 I RCR -

120

100 == w5k

skok

. sk
80 A .

60

AHPIEE Y%

40—

20—

0

1 I || 1 1 1 1 1 I
W HIE 1 2 3 4 5 6 7
K

xR " P<0.01 ""P<<0.001.
“P<<0.01 ™"P<<0.001 vs control group.

6 LAY 1~7 3 RAW264.7 FUZBRESFIEITN (x+5,n=7)
Fig. 6 Evaluation of cytotoxicity of compounds 1—7
against RAW264.7 (x+s,n=7)

®3 WA 1~3. 5~7 3t LPS 530 RAW264.7 £8f
& NO =4 fHNHI1E
Table 3 Inhibitory effect of compounds 1—3 and 5—7 on
LPS-induced NO production in RAW264.7 cells

WEY  ICsol(umol LY | AW ICso/(umol L71)
1 22.28+039 |6 24.22+0.37
2 16.89+0.98 | 7 >40
3 27.33+1.25 [HhEEKIA 11274225
5 20.79+2.11

4 e

KA EEEFFAEEET 7 MG
Yo SEMIRRNTREE, LA 1R 2 S SR AR b
M= &Y, &Y 3. 64 7T NEIRMZEY
SEERINEY. NRGM T B &M A
YEYE, ARWFICE JeT T MR ER R, (RS
fithh b 3% 5 2 M BRI 4k A 0 T JE AR A 4T 48 3 PR
Flo PLAIEVENE SRR, SRAMXT I FEK A
L, AP 1. 2. 3. 5 f1 6 R BE A
W, HOICs [N (16.8940.98). (22.28+
0.39).(27.33£1.25).(20.79+2.11).(24.22+0.37)
umol/L. AW AAMUY fe T M & & KRR MIE )
WEFCAES, IR T 3R M o AL 224544, TR
I ARV R R S T IS E RIS 1X
BE R IR B S F AR N RARBLR A — P K
FIRTRHE T EZAREARYE, (RIS A AH ™ i i
P2 PN B T EIR SR
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c HBMEANLE o
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A Vaccinium vitis-idaea L., R G432, NER, FTHEE, LRI,
"4,
AR ZE, Eifm, AR TH-FE, HASGHMAGERFL; "TE 4,
PR ER, WEBRE Y EARER, AT HFEMM,; RREH,
B2 5~10mm, ¥4 &,

MG, REHITAYG, Herd, HF, LAFEX AKZIHK,
TS ARE R, B R F R, GG SREE, BARBORAMLRTD,
TR AR, G REF SRR, AGLAERSGRNMML, LRE
Me s, wEBRMET, TRFET, ATEHR, FTwIRRET, £
B, R ORF HEK, RE. RAEFLN, ETTREAKRA.

RALRGFEA MG B IR DHER, RTIHRSA MKA &

e 6~7 A ; FM8~9 A,

Ok @ 8 R A #4280



