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 E. BB WHRNEHAE Lonicerae Japonicae Flos TERIRISH 0y LB 98 i& . ik R AERE . Sephadex LH-20
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RN, H R EARTE PRI R A ERAIZ LPS HJE = A JER 1 [NOL MR AER F-a (TNF-0) M E41HE
NF-6 (IL-6) | Mg, W HPIRIETE. R NERAEER LB P 3538 12 Musy, % 8 MR, 3 AN
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Study on anti-inflammatory activities of phenolic acids from
Lonicerae Japonicae Flos

SONG Ya-ling"” >, WANG Hong-mei" *, NI Fu-yong" >, WANG Xue-jing"” >, ZHAO Yi-wu" >, HUANG
Wen-zhe" *, WANG Zhen-zhong' 2, XIAO Wei"

1. Jiangsu Kanion Pharmaceutical Co., Ltd., Lianyungang 222000, China

2. State Key Laboratory of New-tech for Chinese Medicine Pharmaceutical Process, Lianyungang 222000, China

Abstract: Objective To study the anti-inflammatory of phenolic acids from Lonicerae Japonicae Flos. Methods The compounds in
the EtOAc fraction were isolated and purified by silica gel and Sephadex LH-20 column chromatographies, and preparative HPLC as
well. The structures were identified by various spectroscopic data such as ESI-MS, 'H-NMR, and '*C-NMR data. The
anti-inflammatory effects were evaluated by a in vitro model of LPS-stimulated RAW264.7 macrophages. Results Eight phenolic
acids, three iridoids, and one flavonoid were isolated from the extracts of Lonicerae Japonicae Flos and identified as 5-O-
caffeoylquinic acid (1), 4-O-caffeoylquinic acid (2), 3,5-di-O-caffeoylquinic acid (3), 3,4-di-O-caffeoylquinic acid (4), 4,5-di-O-
caffeoylquinic acid (5), chlorogenic acid (6), caffeic acid (7), methyl caffeate acid (8), secoxyloganin (9), secologanoside (10),
sweroside (11), and luteolin (12). Compounds 1—8 showed the anti-inflammatory activity in different degrees. Conclusion Phenolic
acids are the main anti-inflammatory constituents in Lonicerae Japonicae Flos. Cafteic acid shows the strongest activity in vitro.
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BRI RAE Y, BRI, XSS A 32 X
LRI A SRS, W S A AR
Y A DR, RS SCRRRGE, AR = e A
9 Ay A C B RARREN, A5
A PCARATSY; S ARAEAR & it AT 3
PEUO S ARSI I AR AE BRI ISR Z B A rh 4
BUEE T 8 ANTR . 3 ANFRIGEER A 1 >SS
B3 o3 9 A B 2k IR R (5-O-caffeoylquinic acid, 1)
FaZgJ5iR (4-O-caffeoylquinic acid, 2). 3,5- WMk
i Zs 72 (3,5-di-O-caffeoylquinic acid, 3). 3,4-—
IR 25 7 R (3,4-di-O-caffeoylquinic acid, 4). 4,5-
TMHEREZE TR (4, 5-di-O-caffeoylquinic acid, 5)+
2R 5. (chlorogenic acid, 6)+ MIMEER (caffeic acid,
7> WNHERR 1 E (methyl caffeate acid, 8). Witk
LB 7 1 (secoxyloganin , 9) . %4 If 5y B iF
(secologanoside, 10). Ji 25 (sweroside, 11)
FIARREZF (luteolin, 12). KHIEZHE (LPS) %3
(170N B LA RAW264.7 JE S AR, St Hrp
MRS 1~8 BT T HLomTENE, thaint
LPS J T I A 280 PR~ 1) BAT AN R 4l
YER, a7 3G JFOHE T A RO R
BT TR, it BT R AR
SARAE A Y 3 BE A -
1 {XFE5HH

Reveleris HE & 015 (3£[E GRACE 2
7D, BEPYscEE. UV, ELSD Kol 2%; Agilent 1260
B LA (SEE Agilent A7), At H BhEEFE
@ty PUIeH . MWD £l €5 Bruker-AV-400 A%
PO (AEE A& AT D: AE240 HLT40H7
K Hitt: Mettler A 7)); SW-CJ-2F AUl LIEG
I 22 R TR R A ] ; CO, B 95746 (Thermo
scientific 3100 ) ; f3 & & i B ( OLYPMS ,
CKX41SF); 96 fLANMIE Rt . AaiEFRim (LI
Costar); FlexStation 3 £53i TAFul (L7 XA
W (Eppendorf); BXM-30R 7.3k /) 2 K B
B (RIS AR A W BT ¥ ) LD4-2A
ML (B AR 2 A A E AR A TR A D 4l B
X (Invitrogen, Cl1028).

A RERER (200~300 HD. # 2 A% G
(F 4L T) ), Sephadex LH-20 (Pharmacia 2y
HD, 4l (4, Oceanpak A ], Hid), 95%
CWE (Y, ERIKATNEARA D, K )
ZK, BED, WER. B B (rtfrall, ity

RANARAT); DMEM 85355, Ja-I03% (FBS,
Gibco 4 7]), LPS. DMSO (Sigma A7), CCK-8
WA CRilg DU AR A FD: NO R & (G
D RAEYERFEF D 2 B £ 06 ) &
(BIO-RAD A7)

SERACIMIE B BN 2M Y, Srnth
A KYRIAEBRECE N ELRHEDE A
Lonicera japonica Thunb. ¥ THAt; /N E V40
RAW264.7 2 BRI T~ v [B R} 27 Bt R0 55 7240 O
Hs IR B .

2 FHiE
21 ERESE

G HRAEZiHE 10.0 kg, KK 104 8 fifE 70%
CIEMIREEE 2 ¥k, BRR 2 h, S IFREHUGR, BEX,
VERH IR GG AT IR E 3.5 kg, WEIKEE, Kk
FA . BETR G IF T REARI, 43 43 21047 v
MR (121 @)+ BEIR SERHEAL (254 @) IFE T I
£ (380 g)o HUSIR LBRERAT I E R AT (A3, A5
Flge-FHEE (100 @ 0—0 : 1) HEATEREEUEME, £ TLC
K& I3 2] 8 /NMEBAL Fr. 1~8. Fr. 3 48 Sephadex
LH-20. &8 A% B 2Ia® 2 (1.6g). 8
(20 mg)~ 9 (17 mg)- 10 (0.8 g); Fr. 5 XJH Sephadex
LH-20. &t taibalif, H30a4 1 (21 mg).
3 (14mg). 4 (19mg). 5 (23 mg); Fr. 7 LhEMRHE
{03 . RPg A1 Sephadex LH-20 (A 4lift J5 54054
6 (32mg). 7 (17mg). 11 (26 mg). 12 (9 mg).
22 METEMEMRR
221 fHEKMECH BUES 1~8, 4395 H DMSO
BC % 50 mg/mL fif A7, N2 F eI DMEM
R IR IR RE Rl 50 pg/mL AR il 245
222 YMEKEIE RAW264.7 U4 10% FBS
DMEM 578, ‘& 5% CO,+ 37 “C. MR ()20 o
AR RE 7% o A A IR AR K FE X B KA T AR AR,
2~3 d AR IR B/ 3 ARSI R TS5
223 AEYIRT RAW264.7 40K 5Em) B
AR RAW264.7 41 L 0.25% fiF 1 -0.02%
EDTA {44 2 min J&, 75, 4 10% FBS DMEM
BEFR S ARG AR, R AT R A R,
OFF B, M E A It UG, W
A0 B A 3X10°/mL, #4ESL 100 pL R ZE 96
FLEEFEML, 37 C. 5% CO,v ORI 4640 R 5557
24 h, WOJSBESL B, BESLIOIA 100 pL I
DMEM };i755E, BHML S AT AL, A9 1~8 41
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(50 ug/mL), IIAMNZ WG, BEHR 3 MR,
5% COy 37 C. WWANEEE LM FRFE 240 5,
AT 4 h #4541 10 pL il CCK-8, 4 h Ji5 BEbs SR
450 nm ARG EE (Ags0)0

224 RAEIFRIIN BOGECAE K RAW264.7
il 0.25%M-0.02% EDTA 1462 2 min &, 3%
JiER, FH 10% FBS DMEM 5557 56 v g 15 1,
LR S/ € A R = 7 T W O wh = o P S E e e L
FREE R IS, WA RERE 3X
10°/mL, %4341 100 pL 504 96 FLIFFM, 37 C.
5% CO, MIFINRESAT N TR 24 h, WIRABEAL B
W, BEFLINN 100 pL JG I DMEM K555, BEAL
Sy RXHIEAL. LPS (1 pg/mL) 4. LPS (1 pg/mL) +
&) 1~8 (50 pg/mL) 41, IIAMN 2595,
L3 AMNEAL, 5% CO,v 37 C. WAL T
IR 24 hJE, BT NOL MR AL o
(TNF-0) FI4IIA -6 (IL-6) 25 485 R 1 (KA
3 4

3.1 FEHEE

&Y 1: KR, mp 193~195 C, ESI-MS
miz: 353 [M—H] . 'H-NMR (400 MHz, DMSO-d;) 6:
1.86~2.01 (4H, m, H-2, 6), 3.78 (1H, m, H-4), 4.12
(1H, m, H-3), 5.21 (1H, m, H-5), 6.26 (1H, d, J=16.0
Hz, H-8"), 6.77 (1H, d, J = 8.0 Hz, H-5"), 6.95 (1H, dd,
J=12.0, 8.0 Hz, H-6'), 7.05 (1H, d, J = 2.0 Hz, H-2"),
7.50 (1H, d, J = 16.0 Hz, H-7"); *C-NMR (100 MHz,
DMSO-dg) d: 35.1 (C-2), 38.6 (C-6), 70.3 (C-3), 70.6
(C-4), 67.3 (C-5), 72.6 (C-1), 114.5 (C-2), 114.9
(C-8"), 115.8 (C-5"), 121.1 (C-6'), 125.7 (C-1"), 144.3
(C-3"), 144.7 (C-7'), 145.7 (C-4"), 166.3 (C-9"), 175.4
(-COOH). L F¥eds &5 Scikapis sk A — 8", i
SEAY 1 TR IR .

b &M 2: AR A, ESI-MS m/z: 353 [M—H] .
'H-NMR (400 MHz, DMSO-dy) d: 7.60 (1H, d, J =
16.0 Hz, H-3'), 7.04 (1H, d, J = 2.0 Hz, H-5), 6.95
(1H, dd, J = 2.0, 8.0 Hz, H-9"), 6.77 (1H, d, J = 8.1
Hz, H-8'), 6.30 (1H, d, J = 16.0 Hz, H-2'), 4.90 (1H,
m, H-4), 2.40 (2H, m, H-6), 2.14 (2H, m, H-2);
BC-NMR (100 MHz, DMSO-d;) &: 177.3 (C-7), 165.6
(C-1"), 148.6 (C-7'), 145.8 (C-6"), 145.6 (C-3"), 125.5
(C-4"), 121.6 (C-9"), 115.9 (C-8'), 114.9 (C-2"), 113.9
(C-5"), 75.8 (C-1), 71.5 (C-5), 68.6 (C-4), 62.9 (C-3),
36.6 (C-2), 35.8 (C-6)o LA AUl 55k e A —

#U, M A ) 2 W RSEIRIR .

a3 BB A, ESI-MS m/z: 515
[M—H] . '"H-NMR (400 MHz, CD;0D) §: 2.13~2.34
(4H, m, H-2, 6), 3.98 (1H, dd, J = 3.4, 7.6 Hz, H-4),
5.39 (1H, ddd, J = 4.5, 8.2, 10.8 Hz, H-5), 5.43 (1H,
m, H-3), 6.26 (1H, d, J = 16.0 Hz, H-8"), 6.33 (1H, d,
J = 16.0 Hz, H-8"), 6.77 (1H, d, J = 8.2 Hz, H-5"),
6.78 (1H, d, J = 8.2 Hz, H-5"), 6.96 (1H, dd, J = 2.0,
8.2 Hz, H-6'), 6.97 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
7.06 (1H, d, J=2.0 Hz, H-2'), 7.07 (1H, d, J= 2.0 Hz,
H-2"),7.56 (1H, d, J=16.0 Hz, H-7"), 7.60 (1H, d, J =
16.0 Hz, H-7"); *C-NMR (100 MHz, CD;0D) &: 36.3
(C-2), 37.5 (C-6), 70.6 (C-4), 72.4 (C-3), 72.8 (C-5),
74.8 (C-1), 115.4 (C-8"), 115.6 (C-8'), 115.8 (C-2/,
2"), 116.7 (C-5', 5", 123.1 (C-6', 6", 127.9 (C-1', 1"),
146.8 (C-3', 3"), 147.4 (C-7), 147.6 (C-7"), 149.8
(C-4', 4"), 168.5 (C-9'), 168.9 (C-9"), 175.8 (-COOH).
DLt b semkdroE SR — 80, et A 3
N 3,5-IHEREAE TR .

& 4: KR, ESI-MS m/z: 515 [M—H]
'H-NMR (400 MHz, CD;0D) &: 2.15~2.30 (4H, m,
H-2, 6), 439 (1H, m, H-5), 5.13 (1H, dd, J = 3.1, 9.0
Hz, H-4), 5.63 (1H, m, H-3), 6.17 (1H, d, J = 16.0 Hz,
H-8'), 6.27 (1H, d, J = 16.0 Hz, H-8"), 6.74 (1H, d, J =
8.2 Hz, H-5'), 6.76 (1H, d, J = 8.2 Hz, H-5"), 6.90 (1H,
dd, J=2.0, 8.2 Hz, H-6"), 6.91 (1H, dd, J= 2.0, 8.0 Hz,
H-6"), 7.01 (1H, d, J = 2.0 Hz, H-2), 7.02 (1H, d, J =
2.0 Hz, H-2"), 7.53 (1H, d, J = 16.0 Hz, H-7'), 7.58
(IH, d, J = 16.0 Hz, H-7"); "“C-NMR (100 MHz,
CD;0OD) &: 38.4 (C-6), 39.4 (C-2), 68.9 (C-3), 69.4
(C-5), 75.8 (C-4), 76.1 (C-1), 114.7 (C-8), 114.8
(C-8"), 115.2 (C-2, 2"), 116.5 (C-5', 5"), 123.1 (C-6/,
6"), 127.7 (C-1', 1"), 146.8 (C-3', 3"), 147.6 (C-7'),
147.9 (C-7"), 149.7 (C-4', 4"), 1682 (C-9'), 168.6
(C-9"),176.8 (-COOH). LA &l 5 SCERHE Ha A —
HUY, WOEEEY 4 D 3,4- T NHEREZE TR .

EY 5: I ER A, ESI-MS m/z: 515 [M—
H] . 'H-NMR (400 MHz, CD;0D) d: 1.94~2.34 (2H,
m, H-2), 4.35 (1H, m, H-3), 5.02 (1H, dd, J=3.2, 8.2
Hz, H-4), 5.63 (1H, ddd, J = 4.5, 8.2, 10.8 Hz, H-5),
1.94~2.34 (2H, m, H-6), 7.02 (1H, d, J = 2.0 Hz,
H-2'), 6.74 (1H, d, J = 8.0 Hz, H-5"), 6.88 (1H, dd, J =
2.0, 8.0 Hz, H-6'), 7.53 (1H, d, J = 15.9 Hz, H-7'),
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6.24 (1H, d, J = 15.9 Hz, H-8'), 7.04 (1H, d, J = 2.0
Hz, H-2"), 6.76 (1H, d, J = 8.0 Hz, H-5"), 6.89 (1H,
dd, J = 2.0, 8.0 Hz, H-6"), 7.59 (1H, d, J = 15.9 Hz,
H-7"), 6.28 (1H, d, J = 15.9 Hz, H-8"); *C-NMR (100
MHz, CD;0D) &: 38.6 (C-2), 39.5 (C-6), 69.4 (C-3),
69.5 (C-5), 75.9 (C-4), 76.2 (C-1), 114.8 (C-8"), 114.9
(C-8)), 115.4 (C-2', 2"), 116.7 (C-5", 5"), 123.1 (C-6/,
6"), 127.6 (C-1', 1"), 146.8 (C-3', 3"), 147.8 (C-7"),
147.9 (C-7"), 149.8 (C-4', 4"), 168.5 (C-9'), 168.9
(C-9"), 175.8 (-COOH). LA b4 5 STk 18 Fe A —
H, SRS 5 T 4,5- e ZE TR .

&M 6: HAK R, mp 207~209 C, ESI-MS
m/z: 353 [M—H] > "H-NMR (400 MHz, DMSO-dj) 6
7.55 (1H, d, J = 16.0 Hz, H-7"), 7.04 (1H, d, J = 2.0
Hz, H-2'), 6.96 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 6.77
(1H, d, J = 8.4 Hz, H-5'), 6.25 (1H, d, J = 16.0 Hz,
H-8'), 5.32 (1H, m, H-3), 4.15 (1H, m, H-5), 3.72 (1H,
dd, J= 8.4, 3.2 Hz, H-4), 2.23~2.04 (4H, m, H-2, 6);
BC-NMR (100 MHz, DMSO-dy) 6: 177.8 (COOH),
169.4 (C-9"), 150.4 (C-4'), 147.9 (C-7), 147.6 (C-3"),
128.6 (C-1'), 123.8 (C-6"), 117.2 (C-5', 8, 116.0
(C-2"), 76.9 (C-1), 74.3 (C-4), 72.8 (C-5), 72.1 (C-3),
39.6 (C-2), 39.0 (C-6). LA - %¥s 55 scka i —s®,
W BB 6 LRI .

&Y 7. EIEEOHK AR, ESI-MS m/z: 179 [M—
H] . 'H-NMR (400 MHz, CD;0OD) 8: 6.18 (1H, d, J =
15.9 Hz, H-8), 6.76 (1H, d, J = 8.0 Hz, H-5), 6.92 (1H,
dd, J = 2.1, 8.4 Hz, H-6), 7.01 (1H, d, J = 2.0 Hz,
H-2), 7.52 (1H, d, J = 16.0 Hz, H-7); "*C-NMR (100
MHz, CD;OD) ¢&: 127.9 (C-1), 115.6 (C-2), 146.8
(C-3), 149.3 (C-4), 116.6 (C-5), 122.8 (C-6), 147.0
(C-7), 115.0 (C-8), 171.2 (C-9). LA H i 5 kR i
JEA g, S A T AR .

ey 8: AEE (PR, ESI-MS m/z: 193
[M—H] . 'H-NMR (400 MHz, CD;0OD) 6: 7.44 (1H,
d, J = 16.0 Hz, H-7), 7.03 (1H, d, J =2.0 Hz, H-2),
6.98 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.77 (1H, d, J =
8.0 Hz, H-5), 6.25 (1H, d, J = 16.0 Hz, H-8), 3.67 (3H,
s, -OCH;); "“C-NMR (100 MHz, CD;OD) J: 125.9
(C-1), 116.5 (C-2), 146.4 (C-3), 149.3 (C-4), 121.6
(C-5), 115.3 (C-6), 145.6 (C-7), 114.0 (C-8), 167.6
(C-9), 51.6 (-OCH3). LA % ds 55 Sk ot 2 A —
T, A 8 R R

WEY 9: FEKA, 'HINMR (400 MHz,
CD;0D) 6: 7.47 (1H, d, J = 1.8 Hz, H-3), 5.49 (1H, d,
J = 3.8 Hz, H-1), 4.66 (1H, d, J = 7.9 Hz, H-1'), 3.68
(3H, s, -OCH3), 5.65 (1H, ddd, J = 10.1, 9.9, 17.1 Hz,
H-8), 2.95 (1H, dd, J = 16.5, 4.9 Hz, H-6), 2.27 (1H,
dd, J=9.0, 16.5 Hz, H-6), 2.82 (1H, m, H-9); *C-NMR
(100 MHz, CD;0D) 8: 176.7 (C-7), 169.4 (C-11), 154.1
(C-3), 135.0 (C-8), 121.0 (C-10), 110.6 (C-4), 100.5
(C-17), 98.1 (C-1), 78.9 (C-5'), 78.5 (C-3'), 75.1 (C-2"),
72.0 (C-4"), 63.2 (C-6'), 52.1 (-OCHs), 45.8 (C-9), 35.6
(C-6),29.1 (C-5)o LA -%udf 5 SCifi s A — 5,
MU ENEY) 9 WA R T

& 10: kK, ESI-MS m/z: 389 [M—
H] . 'H-NMR (400 MHz, CD;0D) ¢: 5.31 (1H, d, J =
3.6 Hz, H-1), 7.32 (1H, s, H-3), 3.05 (1H, m, H-5),
2.89 (1H, dd, J = 16.6, 5.0 Hz, H-6a), 2.10 (1H, dd,
J=16.8, 9.6 Hz, H-6b), 5.49 (1H, m, H-8), 2.67 (1H,
m, H-9), 5.12 (1H, s, H-10a), 5.08 (1H, m, H-10b),
450 (1H, d, J = 7.9 Hz, H-1"); "“C-NMR (100 MHz,
CD;0D) &: 97.5 (C-1), 153.3 (C-3), 110.1 (C-4), 28.4
(C-5), 34.9 (C-6), 176.4 (C-7), 134.5 (C-8), 452
(C-9), 120.3 (C-10), 170.5 (C-11), 99.8 (C-1'), 74.5
(C-2'), 78.5 (C-3"), 71.5 (C-4'), 78.3 (C-5), 62.9
(C-6")o LA X5t 55 SOk s A — 50", i fh
)10 A FIA AT

& 1. AERR, ESI-MS m/z: 357 [M—
H] . 'H-NMR (400 MHz, CD;0D) 6: 5.56 (1H, d, J =
7.3 Hz, H-1), 7.60 (1H, d, J = 2.5 Hz, H-3), 3.14 (1H,
m, H-5), 1.75 (1H, m, H-6a), 1.69 (1H, m, H-6b), 4.40
(1H, m, H-7a), 4.30 (1H, m, H-7b), 5.56 (1H, m, H-8),
2.70 (1H, ddd, J = 1.6, 5.6, 9.4 Hz, H-9), 5.30 (1H, m,
H-10a), 5.26 (1H, m, H-10b), 4.68 (1H, d, J= 7.9 Hz,
H-1"); "“C-NMR (100 MHz, CD;0D) &: 98.1 (C-1),
154.2 (C-3), 106.1 (C-4), 28.4 (C-5), 25.9 (C-6), 69.7
(C-7), 133.5 (C-8), 43.9 (C-9), 120.6 (C-10), 168.5
(C-11), 99.5 (C-1'), 75.0 (C-2'), 77.9 (C-3)), 71.4
(C-4"), 78.5 (C-5"), 62.9 (C-6")o L Hl 5 ke
S-S, WM e A 1 RS

WEY 12: IREEOHIAR, ESI-MS m/z: 285 [M—
H] . 'H-NMR (400 MHz, DMSO-dy) J: 12.98 (1H, s,
5-OH), 7.43 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 7.41 (1H, d,
J=2.0 Hz, H-2"), 6.90 (1H, d, J = 8.0 Hz, H-5'), 6.67
(1H, s, H-3), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
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J =2.0 Hz, H-6); >C-NMR (100 MHz, DMSO-ds)
94.3 (C-8), 99.3 (C-6), 103.3 (C-3), 104.2 (C-10), 113.8
(C-5"), 116.5 (C-2"), 119.5 (C-6'), 122.0 (C-1'), 146.2
(C-4'), 150.2 (C-2'), 157.8 (C-3), 161.9 (C-9), 164.4
(C-5), 164.6 (C-7), 182.1 (C-4). VL s kR
AR, WA 12 AR,
32 mREM

7 LPS HJ 3 RAW264.7 41 i) JORE e i, 5
AL LREE, LAY 1~8 76 50 pg/mL [ 5 IK 5

TR RAW264.7 40 A=K o o o 7E 0 Ik 45
B, LAY 1~8 %) LPS Hli RAW264.7 41 ke
J NO+ TNF-o, F1 IL-6 ¥ HAT AN [FIFE BE 4 HI4E A,
BN TR RSN TR, Horh G 7 5 5E
DRI~ RO i 4 FH i, A5 SRR 1
4 g

RS N IRGY . AR LR BTk 4 LR AL
BRAR A B —Fh B B RS, A2 FP SR 40 i DL S i
[0y 55 TIEA R 38 I GORE RN N A AT

Fz1 L&MW 1~8 3T LPS FiH RAW264.7 #liffI7=4% NO. TNF-a 1 IL-6 B9§20@ (X £s,n=3)
Table 1 Effects of different compounds 1—8 on production of NO, TNF-a, and IL-6 in LPS-stimulated RAW264.7 cells (X £s,n=3)

TNF-o/(ng'mL™")

IL-6/(ng'mL™")

20 531 JREWR ¥ /(ng'mL ™) NO/(umol-mL™")
PO — 0.604 5+0.009 8
A (LPS) — 6.745 8+0.342 8"
LPS+1 50 4.090 440.442 4™
LPS+2 50 5.056 5+0.245 2"
LPS+3 50 3.666 70230 17
LPS+4 50 428814026917
LPS+5 50 3.028 2+0.420 8™
LPS+6 50 2.045240.3327"
LPS+7 50 0.1243+0.146 1™
LPS+8 50 0.175 1£0.035 3™

0.017 3+0.002 5

45.363 3+0.255 9
29.813 0+0.165 8"
27.566 3+0.112 2"
30.860 3+0.100 0
32.41334+0.057 7"
28.565 6+0.100 0
31.853 6+0.100 0"
22.666 1+0.152 8"
26.025 0+0.200 0

0.000 5+0.000 0

0.604 6+0.004 5™
0.523240.003 0™
0.304 740.004 0™
0.277 1£0.005 0™
0.288 10.006 6™
0.216 6+0.003 5™
0.313 60.002 5™
0.206 5+0.002 1™
0.2144+0.002 6"

SREALEE: FP<0.01: SR TP<0.01

#p < 0.01 vs control group; P < 0.01 vs model group
A (), T ) BRARF 2 1R JE s N H 25 5 | AL A 23407
PR KRG . R RIEMRZHIRZE, Wikets .
s B A K. Horh, LPS 241
PR 2RE S W e 2 AR R R F-, LPS 1] 5
T B A% R A I 5 SRE A 0 RS I 22 i 2 R A
F, 5  NO. TNF-a. IL-6 25 JAEAN A RAE R 1,
FENUA I — RV B AT s N, PP E I ] 5
EIRPEAR TS . 25 RIE RNV LEAIE. 248 E Db
e AP0,

SR E R b 2y, RAIRE P
RAFB, AW 45 2% W] S AL R R o ot
LPS 53 RAW264.7 40 ik it NO. TNF-a 1 IL-6
BJ R A AR B I E 2P ursk TR
O R RAE - A sy 2 —, H, 1
50 pg/mL PIREWKEE N, &Y 7 X% LPS JlEH
RAW264.7 41 fi B NO. TNF-6 F1 IL-6 fri3ishil{E
s, HUOREEY 8, Ui HH T 2 it kR A
BeRA S PLRE P dsem s FLok,  ZmmfEiEE T
TR S WX IL-6 I HIE - g9 G4 5> 1k

GV 3> 4, VLI HERLIE B AT B A A5 8] A7
B R PEA AR R m . 25 EnT %0, iR 2
SIRAE PRI B RAR DTS TR B [, 1y
FLEUARHE (7 B J 225 [ Rt 2 F P AR o
IREm, (ELEPTR AT 55 55 7 R T 58 R ik
i B IR

SR BIFE, SR
2ok AEAEMZH, WK EEARZ AN
BAEHIFPY, 534k, WA R 4 AL IE Bl F T fh A
YOBE L 28 85 LA R At it 5 B0, ik e b Lo
PETE . PURTH RGN, A LR 45 R
IE S Py R D8 B 73 2 < R A A% B0 2 A T R A 280
VRS P10 vt R A D S R S N
M2 S PERIT T, A R Rt — 2D T R Sl IR
NS % .
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