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Chemical constituents and their anti-inflammatory
activities of Callicarpa longissima
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Abstract: Callicarpa longissima has hemostatic and analgesic effects, and there are few reports on its chemical
composition and pharmacological activity. In order to study the chemical composition and anti-inflammatory activity of
C. longissima branches and leaves, the 95% ethanol extract of C. longissima branches and leaves were isolated and
purified by column chromatography and HPLC, and the structures of the obtained compound were identified based on the
physical and chemical properties and spectral data. Using LPS-activated RAW 264.7 cell line models in vitro, main
compounds were evaluated for the inhibition against NO production. The results were as follows: Twelve compounds were

isolated and identified as 4',5-dihydroxy-7-methoxyflavone (1) , penduletin(2), cirsimaritin(3), artemetin(4), 4’,5-
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dihydroxy-3’,7-dimethoxyflavone (5) , cirsilineol(6) , chrysosplenetin(7) , paulownin(8) , oleanolic acid(9) , betulinic

acid(10), 2,4,6-trimethoxyphenol (11) , ethyl caffeate(12). (2) Compounds 1-7 have significant inhibitory effect on

the release of NO from mouse macrophages RAW 264.7 induced by LPS at a concentration of 25 pmol - L. In

conclusion, compounds 1, 2, 4,5, 6, 8, 10, 11 and 12 were isolated from this plant for the first time. Compounds 1-7

have anti-inflammatory effects, among which compounds 2, 3 and 6 show strong anti-inflammatory activity.

Key words: Callicarpa longissima, chemical constituents, isolation and identification, anti-inflammatory activity

R ( Callicarpa longissima ) A Ty ¥ 5L Rl 45
BRIm AW, 25 A ik A7 1k SRR R T b A XL
WA IR, H T T I6 97 KO O | R AT 453 40
FEIEIE S OGP e R BT AU S5
iE (H R A2 B v AR ) S R R R B s, 19825 YL
TR0, 1986) o IR —Fh ) 4y 4
FREG 2 R R e B X RS TR T
UV RR G T S DB A AR A T SR (O
MZEF 72 ,1988) . CA 5B KRB, REM
AT BB AR NE R 2 RN R KA M43 (Liu
et al., 2012; F {5 2013 ;= £40,2015) , LA L
R EHEAMEH ( Yamahara et al., 2016; 4% %,
2016) . H A, A K5 AL 7 1l 70 STk iz 18 48
BT RE AR A A BT PR R D S B 2 A
Py il 1 R AT B E . BT R REIAE Y A %L
B DX 1) 52 B 7 FH B U097 R, SR 1 i — 20
A2 IR 5 €0 B 245 1) Bt 58 355 PR W) o BR A, AS BF 5
X HAL 1) 95% L B g2 Y AT 1 oy & alid, o3
B T 12 MEE Y (1), I % 3 2
FACEGWHAT THORTEEN E . AWFFEEE R AL
P TREMAY AWy LAl b o HA 5 IF &
5 H SR BRI

I RN

1.1 LIS Z5HF

IS REANEL SR A T U AR AR T E L X, 22
PO B 36 DX B R4 B T V8 R Y WF 5% T AT IR
R 5T 51 % % R 5 ¥ 55 B 50 2R 8 R 9 R B
( Callicarpa longissima) BRI FEIEFE AR T
VO AE Y DI REY) SR 5% 5 R B T S =

AR - /0N BRBA A I 4 i ( RAW 264.7 41
Ji) | W S e [ SR % 35 AR o0
1.2 LI =8

1€ 52 AVANCE I 500 MHz 4% 4 248 i 3 AY
(B A& ¥/ ) ; Shimadzu LC/MS-IT-TOF Ji i
1 8 3% . PCR-ODS (( H 4% [ H: /A 7] ) ; Agilent
1200 /= 80AR AR (32 E 2R A A ) s A Ak

T 241 i 15 5 4 . — 80 °C M fIL Il VK 47 ( 35 E Thermo
Forma A ] ) ; K B8 4 ( H A Hirayama 23 A ) 5 8] &
WA (P TR AR AW ) 50.1~1 mL 20~
200 wL.2~20 wL B WA (35 E Gilson A F]) 22 i%
KZ I REME R AY (3€[E Biotek A7) o
1.3 SRR FEM A F

DMEM 1% % % ( 32 [# Invitrogen ) ; HyClone fifi
£ 1L 3% ( Fatal Bovine Serum, FBS) ( 3¢ [E HyClone
NFED) s INEEE (LPS) (MEME W [ 3-(4,5-dimethyl-2-
thiazolyl ) -2, 5-diphenyl-2-H-tetrazolium bromide,
MTT ] , —H 7K ( DMSO) ( 3£ [# Sigma 23 H] ) 5
NO K3 77 & ( 3¢ E Promege 23 7)) 5 12 FLE; 7
B2 .75 em® B F5 I, 100 mm K5 35 ML 40 &) 77 (1.5
mL EP % ( 3£ [# Corning costar /A H] ) ; MCI gel ( H
A=A ] ) 5 A R BT 4 B OB RE (100 ~
200 H, 75 5 g AT ) 5 0 3R B B L Sephadex
LH-20( K[ GE A7), Wk WEE . 95%
o AR TR O AT VR (A Al T AO
R ARA ) ; O [ ik, F880 i
IRRHL (P D A RA R,

2 Bk

21 #BE5HE

R BRI 4.95 ke, BHTJ5 K38, A 95% £
BE20 L, 7E= i Rz 48 h, it 8 Il B E |
REAE 4 W, A1 5 R, Dk e BT WA i 70 45 21
R 557 g, HL500 g = K8, IR A
kST O TR CTE R I3 WK, B R AR Y 3 )
S92 L, I ) e A5 210 A o kA7 138.7 ¢ AT
BRI 87.2 g LR LERHBRAL 251.3 ¢,

HUEATHROL 70 g ZBEEAE 232, LAy - i
(1: 1)V, 155 8 M40 Al~A8, 4> A3 &
FERCHE, DA k- BR (20 © 11« 1) PE, &
HPLC(0~40 min, ZH5-7K =48 : 52) aifb 81L&
% 9(22.6 mg) . 10 (10.1 mg) , Z HPLC (0 ~ 40
min, O -7K =46 : 54) 4i 154659 11 (6.9
mg) 12(7.4 mg) . Ho A7 Lkt , A k-2
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4 R,=0CH, R,=OCH, R;=OCH,R,=OCH, R,=OCH,
5R,=H R,=H R;=0CH,R,=OCH, R;=OH

6 R=H R,=OCH, R;=OCH,R,=0OCH, R=OH

7 R=0CH, R,=OCH, R,=OCH,R=OCH, R,=OH
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B 1 ea¥1-12 g5t

Fig. 1

M2 MR (100 = 1~10 = 1) P, H] Sephadex LH-20 %
g (A7 - WlE=1: 1) alifl, =L 5L B EW 1
(6.5 mg) 4(9.9 mg) .5(8.3 mg) .7(5.5 mg) .8(4.2
mg) . HUZ R Z BEFRAE 200 g, 1 MCI( H - /K =
70 : 30,80 : 20,90 : 10,100 : 0) 15 5| 4 A H L
B1~B4,B1 ZhE B AT 5325, il ik — P i A 5 0 It
(50:120:1.10:15:12:1.1:1),85144H
43 C1~C5, 44> C1.C3 4 Sephadex LH-20 H 4 3i%
(A05 - WEE=1: 1) 4tk H R E 4,158
49 2(18.8 mg) 3(7.3 mg) .6(8.2 mg)
2.2 MR EMLE

A E BRI B AE 2 85 (LPS) 5 /N BB 03
YHHE RAW 264.7 15Nt 4 I P 0 2k A AL, R
Griess 7 o @ 46 NO B9 B &= (4 e R 45,
2013) , FRAELTRANT (W R B A K I Y B s 2
e RAW 264.7 , I AN T 502 A7 H 5k, )8 2% %

Structural formulas of compounds 1-12

FEH 5x10* ~ 6x10* /™2 T+ B 40 M B, T 12
FLARAE RS FEAR 3R, LA FLINA 100 pL 25 A
0.2 wg - mL' A Z 4 (LPS) #4715 S il ik , [ B
AR AL G (25 wmol - L) | S286 1% B R N2y
Y4 5t IR BB AE COL MR N 5% IR % N 37
C ARG TR R 1 3% 24 h 2 )5 WO 3R,
JMA Griess iR 7, 52 ¥ 218 M 50, 76 e 5% & 1F
T ERE SRR 10 min, FH B B G 8 A DS ik B AR
570 nm KAk £ LW IE . NO A= g 40 il %
(%)= (BERUAL Ay, —FEM AL Ay, )/ A 21
Asyo X 100% , X F NO 7= $ il 58 5 F 50% 1k
W, S VE 25.00 12,50 ,6.25 3,12 pmol - L
WERE BRI D2 A5 AN TR e B R A WA, PR
J SPSS 16.0 # A #EAT M H 157 1C,, fH, [F]—4it
U A0 SR R MTT 325 0k K I 40 M i 3% B
(Mosmann, 1983)
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&Y 1 Ak K, ESI-MS m/z: 283.1
[M-H] ", 7k C,H,0,,'"HNMR (500 MHz,
C;D;N) 6:7.96 (2H, d, J = 9.0 Hz, H-2', 6'),
7.28 (2H, d, J = 9.0 Hz, H-3", 5'), 6.98 (1H,
s, H-3), 6.69 (1H, d, J = 2.0 Hz, H-8), 6.59
(1H, d, J = 2.0 Hz, H-6), 3.78 (3H, s, OMe-
7); “C NMR (125 MHz, C;D,N) &: 164.7
(C-2), 104.2 (C-3), 183.0 (C-4), 162.5 (C-5),
98.7 (C-6), 165.9 (C-7), 93.1 (C-8), 157.9
(C-9), 105.4 (C-10), 122.1 (C-1"), 128.9
(C-2", 6'), 116.7 (C-3", 5'), 162.8 (C-4"),
56.0 (OMe-7), L iR%¥s 5 SClk (4% 1E C %,
2005) HA —FH, KB AE W1 e 4,5
dihydroxy-7-methoxyflavone (4", 5- . %% F£-7-H 4 &
B )

a2 AR, ESI-MS m/z: 343.7
[M-H]", 57k CH,0,.,'"HNMR (500 MHz,
(CD,),CO) &: 8.05 (2H, d, J = 8.5 Hz, H-2',
6'), 6.98 (2H, d, J = 8.5 Hz, H-3", 5'), 6.80
(1H, s, H-8), 3.96 (3H, s, OMe-3), 3.90 (3H,
s, OMe-7), 3.81 (3H, s, OMe-6) ; “C NMR (125
MHz, (CD,),C0) &: 153.6 (C-2), 139.2 (C-3),
179.9 (C-4), 159.9 (C-5), 133.0 (C-6), 161.7
(C-7),91.9 (C-8), 152.8 (C-9), 107.3 (C-10),
122.8 (C-1"), 131.4 (C-2', 6'), 116.5 (C-3',
5),157.1 (C-4"), 60.6 (OMe-6), 60.2 ( OMe-
3), 56.8 (OMe-7) , it ¥ 5 SCHR ( 220 Ak Fn
TUEIE,1994) HAR — 8, Bk S 2 BN
penduletin( BiFEZ) |

k&9 3 IREG IR, ESI-MS m/z: 313.1
[M-H]™, %Xk C,H,0,,'H NMR (500 MHz,
(CD,),C0) 6: 7.96 (2H, d, J = 9.0 Hz, H-2',
6'), 7.03 (2H, d, J = 9.0 Hz, H-3', 5'), 6.86
(1H, s, H-8), 6.71 (1H, s, H-3), 4.01 (3H, s,
OMe-7), 3.79 (3H, s, OMe-6); “C NMR (125
MHz, (CD,),CO) &: 165.1 (C-2), 104.1 (C-3),
183.3 (C-4), 154.2 (C-5), 132.9 (C-6), 160.4
(C-7), 92.2 (C-8), 153.8 (C-9), 106.1 (C-10),
122.7 (C-1"), 129.4 (C-6',2"), 116.9 (C-5', 3"),
161.8 (C-4'), 60.5 (OMe-6) , 56.8 (OMe-7), ik
P55 SCHR (Scharkowski et al., 2018) FEAR —Z | i
B EY) 3 %8N cirsimaritin (B XK )

a4 EOKK, ESI-MS m/z: 389.1
[M+H]*, 4r F X K C, Hy Oy, H NMR ( 500
MHz, CDCl,) 6: 7.73 (1H, dd, J = 2.0, 9.0 Hz,
H-6'), 7.70 (1H, d, J = 2.0 Hz, H-2"), 6.97
(1H, d, J = 9.0 Hz, H-5"), 6.51 (1H, s, H-8),
3.98 (3H, s, OMe-3'), 3.97 (3H, s, OMe-3),
3.97 (3H, s, OMe-4'), 3.93 (3H, s, OMe-7),
3.87 (3H, s, OMe-6); “C NMR (125 MHz,
CDCL,) 6: 155.9 (C-2), 138.9 (C-3), 178.9
(C-4),152.1 (C-5), 132.7 (C-6), 159.0 (C-7),
90.6 (C-8), 153.1 (C-9), 106.7 (C-10), 122.1
(C-1"), 110.8 (C-2"), 149.1 (C-3"), 151.3
(C-4"), 111.2 (C-5"), 123.0 (C-6'), 60.9
(OMe-3), 60.2 (OMe-6), 56.4 (OMe-7), 56.2
(OMe-4"), 56.0 (OMe-3") , b id%dh 5 SCmik ( Wk
B, 2007) A B, MELEY 4 TN
artemetin (FEX ) .

ka5 s HEEEIE, ESI-MS m/z: 337.3
[M+Nal]*, 4+ F:XUk C,H,, 0,,' H NMR (500
MHz, CDCl,) &6: 12.81 (1H, s, OH), 7.51 (1H,
dd, J = 1.5, 8.0 Hz, H-6"), 7.36 (1H, d, J =
1.5 Hz, H-2'), 7.06 (1H, d, J = 8.0 Hz, H-5"),
6.60 (1H, s, H-3), 6.52 (1H, d, J = 1.5 Hz,
H-8), 6.40 (1H, d, J = 1.5 Hz, H-6), 4.01
(3H, s, OMe-3'), 3.90 (3H, s, OMe-7);
BC NMR (125 MHz, CDCl,) &: 164.3 (C-2),
104.7 (C-3), 182.6 (C-4), 162.2 (C-5), 98.13
(C-6), 165.4 (C-7), 93.0 (C-8), 158.1 (C-9),
105.9 (C-10), 123.4 (C-1'), 108.7 (C-2"),
149.3 (C-3"), 146.8 (C-4'), 115.4 (C-5"),
121.2 (C-6'), 56.4 (OMe-3"), 55.9 (OMe-7) .
AR B 5 SR (2 AT AE,2010) AR — 3K, BOR A
W5 %5 R4, 5-dihydroxy-3’, 7-dimethoxyflavone
(4',5- 830 7- T AR LB ) |

k& 6 AN A, ESI-MS m/z: 345.1
[M+H]*, 4+ FX K CyH,0,.,) H NMR (500
MHz, (CD,),CO) 6: 12.98 (1H, s, OH), 7.64
(1H, s, H-2"), 7.59 (1H, d, J = 9.0 Hz,
H-6"), 7.01 (1H, d, J = 9.0 Hz, H-5"), 6.86
(1H, s, H-8), 6.75 (1H, s, H-3), 4.00 (3H, s,
OMe-3'), 3.97 (3H, s, OMe-7), 3.81 (3H, s,
OMe-6) ; "C NMR (125 MHz, (CD,),CO) &:
165.1 (C-2), 104.1 (C-3), 183.7 (C-4), 154.3
(C-5), 133.6 (C-6), 159.9 (C-7), 92.1 (C-8),
154.0 (C-9), 106.4 (C-10), 123.6 (C-1"), 110.7
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(C-2'), 149.1 (C-3"), 151.8 (C-4'), 116.4  "“C NMR (125 MHz, CDCL,) & 38.5 (C-1), 27.2
(C-5"), 121.4 (C-6'), 60.5 ( OMe-6), 56.8 (C-2), 79.1 (C-3), 38.8 (C-4), 55.3 (C-5),
(OMe-7), 56.6 (OMe-3"), LR %¥s 5 CHk  18.3 (C-6), 32.7 (C-7), 39.3 (C-8), 47.7
( Scharkowski et al., 2018) KA —3 , Bk L 54 6 (C-9), 37.1 (C-10), 23.0 (C-11), 122.7
YR c1r51hneol(5ﬁ% JUR =P (C-12), 143.6 (C-13), 41.7 (C-14), 27.7
k&7 EEHAK, ESI-MS m/z: 373.2 (C-15), 23.4 (C-16), 46.5 (C-17), 41.2
[M-H]", /373N CyH 0,,"H NMR (500 MHz, (C-18), 45.9 (C-19), 30.7 (C-20), 33.8
CDCl,) 6: 12.61 (1H, s, OH), 7.71 (1H, d, J = (C-21), 32.4 (C-22), 28.1 (C-23), 15.5
2.0 Hz, H-2'), 7.66 (1H, dd, J = 2.0, 8.5 Hz, (C-24), 15.3 (C-25), 17.1 (C-26), 25.9
H-6"), 7.03 (1H, d, J = 9.0 Hz, H-5"), 6.48 (C-27), 182.6 (C-28), 33.1 (C-29), 23.6
(1H, s, H-8), 3.97 (3H, s, OMe-3'), 3.93 (C-30) . biR%ds 5 SCHR (7 #E 45,2006 ) JEAR
(3H, s, OMe-3), 3.91 (3H, s, OMe-7), 3.88  —Z, #¥AL-E W 9 % 5E K oleanolic acid ( 5 B
(3H, s, OMe-6) ; "C NMR (125 MHz, CDCl,) §: ) .
156.0 (C—2), 138.7 (C-3), 178.9 (C-4), 152.5 k&P 10 HER AR, ESI-MS m/z: 455.2
(C-5), 132.3 (C-6), 158.5 (C-7), 90.1 (C-8), [M-H]", 4+ F:X K C,, Ht O,," H NMR (500
152.6 (C-9), 106.6 (C-10), 122.1 (C-1"), 110.8 Hz, CDCL,) 6: 3.20 (1H, dd, J = 5.0, 11.5
(C-2"), 146.6 (C-3'), 148.1 (C-4'), 114.4  Hz, H-3), 1.00 (3H, s, Me), 0.99 (3H, s,
(C-5"), 122.6 (C-6"), 60.7 (OMe-3), 60.1 Me), 0.96 (3H, s, Me), 0.85 (3H, s, Me),
(OMe-6), 56.3 (OMe-7), 56.2 (OMe-3"), L& 0.78 (3H, s, Me); “"C NMR (125 MHz, CDCI,)
B 5 SCHK ( Numonov et al., 2013) FEAR —F(, i 6. 38.7 (C-1), 27.4 (C-2), 79.0 (C-3), 38.9
BALE W) 7 %5E A chrysosplenetin( & EX) | (C-4), 55.4 (C-5), 18.3 (C-6), 34.4 (C-7),
&8 HEM A, ESI-MS m/z: 371.3  40.7 (C-8), 50.6 (C-9), 37.2 (C-10), 20.
[M+H]", 4+ F Xk CyHO0,,' H NMR (500  (C-11), 25.5 (C-12), 38.4 (C-13), 42
MHz, MeOD) 8. 6.96 (1H, d, J = 1.5 Hz, (C-14), 30.6 (C-15), 32.2 (C-16), 56
H-2"),6.95 (1H, d, J = 1.5 Hz, H-2"),6.90-  (C-17), 49.3 (C-18),

6.88 (1H, m, H-6"),6.88-6.86 (1H, m, H-6"),
6.80 (1H, d, J = 1.5 Hz, H-5"),6.78 (1H, d,
J = 1.5 Hz, H-5"), 5.94 (2H, s, OCH,0), 5.93
(2H, s, OCH,0), 4.84 (1H, d, J = 5.0 Hz,
H-6); “"C NMR (125 MHz, MeOD) §: 92.8
(C-1), 87.6 (C-2), 76.2 (C-4), 72.0 (C-5),
86.6 (C-6), 74.9 (C-8), 136.3 (C-1"), 109.4
(C-2"), 149.4 (C-3"), 148.8 (C-4"), 108.6
(C-5"), 120.9 (C-6"), 131.7 (C-1"), 109.0
(C-2"), 148.9 (C-3"), 148.7 (C-4"), 107.8
(C-5"), 120.7 (C-6"), 102.4 (OCH,0), 101.2
(OCH,0), EiR%de 5 Sk (¥ E R 4%,2017) 3
AR —3, ALY 8 255 8 paulownin (JEAZR) |

&9 HEOK A, ESI-MS m/z: 455.1
[M-H] ", 4> TR N C, Hg 0,.,' H NMR (500

MHz, CDCL) &: 5.31 (1H, t, J = 3.5 Hz,
H-12),3.23 (1H, dd, J = 5.0, 11.5 Hz, H-3),
1.17 (3H s, CH,), 1.02 (3H s, Me), 0.96
(3H, s, Me), 0.94 (3H , Me), 0.93 (3H,

Me), 0.81 (3H, s, ), 0.80 (3H, s, Me);

(C20), 29.7 (C-21), 37.0 (C-22), 28
(C-23), 15.3 (C-24), 16.1 (C-25), 16.
(C-26), 14.7 (C-27), 179.2 (C-28),

(c 29), 109.7 (C-30), R%dE 'ﬂcrﬁk(Ylh et

, 2009) HE AR — 0, MK LAY 10 X E R
betuhnlc acid ( HEARTR ) .

&% 11 HEKR, ESI-MS m/z: 183.2 [M
-H]", TR N C,H,0,.,'H NMR (500 MHz,
(CD,),CO) 8: 6.13 (2H, s, H-3, 5), 3.75 (6H,
s, OMe-2, 6), 3.62 (3H, s, OMe-4); “C NMR
(125 MHz, (CD,),CO) &; 155.6 (C-1), 154.9
(C-2,6),94.1 (C-3,5), 60.6 (OMe-4), 56.3
(OMe-2, 6), bil%ds 5 S0k (#3058 ,2010) 2
A—F, MK ASY 11 X ERN 2,4, 6-
trimethoxyphenol (2,4 ,6-— H & ZE KW )

ke 12 BB AR, ESI-MS m/z; 231.3
[M+Nal*, 4+ ¥k C,H,,0,,' H NMR (500

Hz, (CD,),C0) &; 7.53 (1H, d, J = 16.0 Hz,
H-7), 7.17 (1H, d, J = 2.0 Hz, H-2), 7.04
(1H, dd, J = 2.0, 8.5 Hz, H-6), 6.87 (1H, d,

9
5
3
46.9 (C-19), 150.4
0
0
4
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J = 8.5 Hz, H-5), 6.27 (1H, d, J = 16.0 Hz,
H-8), 4.18 (2H, q, J = 7.0 Hz, H-10), 1.28
(3H, t, J = 7.5 Hz, H-11); "C NMR (125 MHz,
(CD;),CO) 8: 122.5 (C-1), 115.2 (C-2), 145.6
(C-3),148.8 (C-4), 116.4 (C-5), 127.6 (C-6),
146.4 (C-7), 115.8 (C-8), 167.4 (C-9), 60.5
(C-10), 14.7 (C-11) , b IR%HE 5 STk B AR fr
85,2006) BeA— B BOR LS W) 12 2258 N ethyl
caffeate (MITHERR £ 18 )

4 FRFEHEMRKER

Pre 24 (LPS) 5 H 40 il RAW 264.7 B¢

& 100
90
80
70
60 |
50
40
30
20
10
0

FFNO#I 2 NO inhibition rate (%

3 4 5 6

1 2
A4 Compound (25 pmol-L)

7

5 it

ABIETEIE IS AU I 02 70 188 22 12 A4~
ALY, EFE I 7 A =2 2 4 KRR 1
A B2 A, R ea 1.2 .4.5.6.8.10 11,12
0 Nz AR o AR 3

RAEAEHURAE 52 B 2% Bl A S0 31858 1 30351 5 |
R BR) IO A P SN S i AR PR DL 14— A g 2L
W, RAEA B EAE XTI G, 35 > (1 R AE A
B T AU BRA5L05 , R S0 R B e, 2 1k 15 11 A A
A5 b A SR AT SN ) 2 of I 4 A 4R 3
403, SRR AL BE B 2 8, 2 T A2 1 22 Fh B 7Y
FeH M, SRk ok R BE AL BrioRE L AE L e S
AR PR R R SR R 5 e R JORE S AT SRR, R
IREGY) HAT 22 i 2 WL | R AR T/ B i R A
Jit, FEI6T I S AEVE B h A 4536 T A

IR AL BE R F 8] HORIRY TR R | KR

T NO VB R i A B | X A 55 43 B A5 2 /Y 7 A48
FRfb & 90K A Griess R AT HL R IGEVEM . 7
25 wmol « LAY N b &% 1-7 XF B g 40 g
RAW 264.7 A=+ Jo B B /Y £ 1w 52 0, 20 B A9 7 15
RITE 90% L F (K 2:B) , 45 RE x5
FEHSE A 25 wmol + L7 Bsf X 41 fifg #5955 B M VE
M HALS WX T I8 24 (LPS) 55 RAW 264.7 B
I 200 L 7= A Y NO 4 3 B A [ B2 B2 A 4 sl 4
IR AL N 26.72% , e 4 68.84% , 45 W%
1A 2. A, HARCHEMREMLEGY 2.3.6 KHAH
B A F At Ak A 4 0 B0 a3 e T LA — 25 )
FEHCMEH, ML A 2.3.6 1 1C,, EHIK K A
24.31.13.24 12.45 pmol - L',

3 4 S5 6 7

120 1

100 |

& [*) [e]
[=] (=] (=]

HIPTETE R Cell viability (%)
[\*)
(=)

[=]

1 2
A4 Compound (25 pmol-L')

K2 ALEY 1-7 % RAW 264.7 4l NO ] 5 A9 520 (A) FOeH A HLAFI5 R A0 (B) (n=3)
Fig. 2 Inhibitory effects of compounds 1-7 on NO production (A) and cell viability (B) in RAW 264.7 cell (n=3)

®1 UEW1-73F LPS FFH RAW 264.7
EBEAIE NO BB EIF (xx5,n=3)
Table 1 Inhibitory effects of compounds 1-7 on LPS-induced
NO production in RAW 264.7 cells (x+s,n=3)

ey

Compound

RS

Inhibition ratio (%)

1 37.16+2.4
2 63.60+1.7
3 68.84+1.8
4 31.12+2.0
5 26.72+1.3
6 62.01+2.2
7 37.98+1.5

" AW 1-7 Y978 25 pumol - LIRS I,
Note: Compounds 1 -7 were tested at a concentration of 25

wmol - L.

TAAE . AR TE R E PR A MR IR 2 5 5 RAW
264.7 AMLHE NO g RERL G ik T AR AR 23
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AR F) F E BARAL S WX NO B Y AE
ARAFFLEREW 7 AN H E I BB LPS 5531
RAW 264.7 F W20 B AL NO ¥4 A [6] £ B (1) 31
HVER, b &% 2.3 .6 MR 4F, MARIE
RONIRE 6 4 L H I 4/ L 20T g
S HEEYURAE W I A, £ W 4 L # i 1L
AW BT H AT R0 B BT AR TE T (S8 S,
2012) , TEASLI AR B — RS, AN 5T 45 R
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