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Study on active fraction screening and chemical constituents
of Yao Medicine Callicarpa longissima fruits
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Abstract : To screen the anti-inflammatory and anti-oxidative active fractions from fruits of Callicarpa longissima and study its
chemical constituents. The activities of different fractions and compounds from fruits of C. longissima were evaluated by the in-
hibition of NO production and the multiple antioxidant methods including FRAP, ABTS and DPPH radical scavenging. The
compounds were isolated and purified from the active fractions by using various chromatography techniques including silica
gel,,Sephadex LH-20 ,MCI, HPLC and recrystallization, and their structures were identified by spectroscopic methods. The re-
sults showed that the anti-inflammatory and anti-oxidative activities of the ethyl acetate fraction were stronger than others.
Nine compounds,obtained from active fractions,were identified as two flavonoids ; chrysosplenetin (1) and pachypodol (2) ;
and seven diterpene phenols;carnosol (3) ,rosmanol (4) ,7-methoxyrosmanol (5) ,7-ethoxyrosmanol (6) ,carnosic acid-11-
methylether (7) ,rosmadial (8) ,20-deoxocarnosol (9) ,respectively. Compounds 3,4,6 were the main compounds,and 1,2,
5-9 were isolated from this plant for the first time. Compounds 1-9 have anti-inflammatory effects ,among which compounds 3,
4 showed significant anti-inflammatory activity.

Key words : Callicarpa longissima ; anti-inflammatory ; anti-oxidative ; chemical constituents ;diterpene phenols
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P o B Y AT M R R R K2
HEE Y A7 T, BT s A T A R
M ARNRIE RN B | m e %
Ry M HAESU AR PUE AL 38 A A BT
LRI o SRS T 5 5 T B AR 52
1 A DL AR 27 1 O3 B 2R i G o AR RS2 i
XA S AT 1RSI ] 5 0 A H A B 1Y
Pog AR L T 2 B R AR I
PR S HA o it , A 52 50 DL 9 R AR 52 SR WF 5 %
B3 NO A i i 80 5 2 Rt Ak Jr i AT
TEMEPEA , 8 H SR AR S A TG MR AL, JF % HTT
JRAL S LIS, BIFFE A5 s B I A R KR SEHTAR
PUAAAE I B O, S 2 e IR U5 v R0 5 B
FHPE AL 2R A 2 36 KL
1 #R5FZE
11 LESHE

LC-MS-IT-TOF & #H Jii 1% B¢ FH 4% . LC-2030C 3D
TR BOBAH TS A ( H AR S Al ) 5 — 48U A i 40 i 1
7744 80 CHEAKIU /K4S ( Thermo Forma 23] ) 5 42
KZIIRE bR AL (Biotek A W] ) 5 {8 & 1 U5 (5% F
A FHEA R T ) 5 55001 Wt T6 (b
OB A AR A R R 5 A% e IR i A
(Fi—+ Brucker 2\ @] ) ; HyClone fi 4= Ifil 1 ( HyClone
/NT]) sLPS MTT . DMSO ( Sigma /A ) ; DMEM 53¢
F (Invitrogen 23 7] ) 5 NO & I 32 71 £ ( Promege 2%
A s EBUEALRE RN & (B RAEYHEARA
BRAF]) 52, 2-BK R E-1-77 B F & ( DPPH) (2 5E Ak
AR A BRA ) 5 3k 2l R (PR R B
(PPEDABRA D) 5 i AR (Zine (dbs) 2B
BHECARRA ) 5 73 B aliizdon] O A OGP R A
FRAF) .

AR - /D B AR B A L (RAW 264 7 41
JL) |, W) ST vl ] AR 5 SR AR 0 o

FEYIRE S R T PUAEARAE Y Fl , 22 PUAE )
WFFE I S AT AR5 5% % WA IR BN Callicar-
pa longissima (Hemsl. ) Merr 1 5R5E
1.2 WH*E
1.2.1 #HmBER

Ry R 5 IR 52 5. 0 kg, 1 95% &
Pt T2 0 TR EE S UK, BRI 48 b, I [T 2 A 4
YR 802. 1 g(Fr. 1) , HH2H H/KIRE ARG
TMEE . CMR SR T B AT 26 B, 45 2 4 Tl At (.
2) LMROER(Fr.3) (IETEE(Fr.4) JK(Fr.5)4 4>

BB
1.2.2 RAALZ R E
1.2.2.1 DPPH i H i 23 B AE S

K5 % PRI DPPH 9. 859 mg, filJo/K & s e & %,
0.1 mmol/L 1) DPPH 14 W 5 . K2 FREL Ve
(PUIRIMNER ) A 1 mg, in H BEC A5 2V R 0. 2
o/ L IR HETS W TR IR — ZR 9] ke B 190 5 DU A i R
Ve T 10 mL () 2L ZEE K 2 2 mL, 0
2 mL ) DPPH 45, 121 )5 , 6 [ 7 20 min, 7F
517 nm T M GIE . DARE SR B R i AR A, X
I R B 2 R Ak A, PR LA i 2, IR 3158 1C,
o LA Ve FEMFHMEXT IR, SCHE A 3 IR,
1.2.2.2  FRAP L& St fbhe

Z: M8 FRAP 3850 & 7%, AL A FRAP T.4E
W 180 pL,5 pL RRMIAE S 15T ,37 C R 4 min J5
WRE Asos o LA—FRIARIRIHR B 1) FeSO, AR IR
bR EM 4, DA 1 g TR AR A A 24 T FeSO, 1Y
mmol BUAIZFFIAE 5 8 FRAP {H ( FeSO, mmol/g) ,
SZEG L Ve S BHMEXT B A 3 WK,
1.2.2.3  ABTS & St e fbie

Z: 8 ABTS 50 & 7%, B LI A 200 L iy
ABTS TAEW , FFFIUAE Sy 10 WL, T &V 3 min J5
MRE Asgy o LA—RIIARNR B 1 Trolox FnMEH W
224 B v i 28, LA TEAC ( Trolox 5 5% ¥ 470 % 1k BiE
1) R FORFE S PRI IR EEOK, b Ak
TEPERE . SEEG L Ve S BHMEXT IR, B 3 IR,
1.2.3 R EEWRHBE

BRALHT A 1 VT A% - A F A 28 (LPS) 35 7/
FUE WA RAW 264. 7 fE R0 4 16 M T e A A | SR
J] Griess K46 NO (B " o BOSHUE K
() RAW 264. 7 4 fu 280 T 24 fLAR T, 350 25 20 F0
LPS 20, & 2N AU B R 25 g/ mL 1Y 2454 R 28
JE8 0.2 weg/mL ) LPS, 285 5% J5 BUH: FiE W, inA
Griess 5], TR AT RN J& T K 570 nm Ab i) e H 0
A

G BT 48 1 P I 8 « 0 24 20 45 I AR BE Dy
25 pmol/L AL G4, HA A0 BRI FR AT 48 08 M 7
1.2.4 ooy n s

Fr.3(351.5 g) £ MCIL %] 25 4 85, F H BE-OK
(70% —100% ) HATHEML, 13 5] Al ~ AS HAH 5
Al A5y PR 2 25 AR B G9 1(6.6 mg) ;
A2 215 R RCHE 202, LA T BE - TN R (50 1—1:1)
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HATERMG, 28 TLC Kl 5 A Jf 45 8 F1 ~ FS dE5 4
Wiy F3 ZBE A G (S 5-H B 1: 1) A1 HPLC
(I 7K =60: 40—70: 30,40 min,3.0 mL/min) 4fi
A AP 3(1.5 mg) 7(2.9 mg) 8(4. 1 mg) 9
(2.4 mg) ;F2 20k, LIAT - 2R £ (100: 1
—10: 1) FEATEREE VR, 15 24L& 4 6 (24.2 mg) ;
A3 B RECHE, LA T EE- I (200 1520 1) 547
o 5 VI, F3E 4 HPLC ( 2 7K = 60:40,2. 0 mL/
min) 17— B aifh, S RE A 2 (3.4
mg) 4(4.8 mg) 5(3.5 mg),
1.2.5 HIEAE
% IBM SPSS Statistics 26 038 70 #7 8k 347
LR ANOVA g 5, SEEe it s 18
B a2 P < 0.01 FoRAWMBEES , A5T
2 ZIHRER
2.1 MEMNMEEER
2.1.1 DPPH A o7& ke +F M0
W1 FrR, RIS FRAL ) H A — 2 1) DP-
PH H G FREE T, Hirh 2 CBREH AL (Fr. 3) Y
DPPH [ i FLIE BR AR ) 5 ik o
x®1 REWNZIBLIA DPPH BEHEFREEA(x = s,n = 3)
Table 1 The DPPH radical scavenging ability of C. longissima

in each fraction ( x * s,n = 3)

B Sample 1C5o (pg/mL)
Fr. 1 36.93+0.09 * *
Fr.2 45.66 +0.20 " "
Fr.3 15.55+0.13" "
Fr.4 18.65 +0.05 " *
Fr.5 65.23+0.17"*

PR MER Ve 4.65+0.11

.5 Ve b3, " * P < 0.01, Note; Compared with Ve group, * * P <
0.01.

2.1.2 BHEAMEEIFN

FRAP ABTS K45 R — S (WK 1) 92
ARSI £ R £ W 2 BORAL (Fr. 3) /Y B4t A Ak
ROR T, BPTE AL BE J1 20 5l Dy 4.192 8 (FeSO,
mmol/g) .1. 744 0( Trolox mmol/g)
2.2 MREMEE
2.2.1 FLEHRKFH®

I RAAR B AL LPS 35 F 19 RAW 264. 7 4
JiL NO B B2 M 25 R 3% 2 o, S0 FRAH AR L,
B NO & & THR (P < 0.01) ; 5HAIZH

FRAPY:
B ABTSi%

BELRE D
Total antioxidat capacity(mmol/g)

Fr.l Fr2 Fr3 Fr4 Er5 Ve

Bl EWNEHLSmELES(n = 3)
Fig. 1 Total antioxidant capacity of C. longissima

in each fraction ( n = 3)

FHLE, ¥ 25 pg/mL A REL B K 45 A A€ B Aoz
PIRERFMH NO iR (P < 0.01) KRB —%E
FEJE LRI AL — B e T, LR LR
B (Fr. 3) ARG MR .
R2 REWNEFMIMIKEE(r = 5,0 = 3)
Table 2 The anti-inflammatory activity of C. longissima

in each fraction ( x * s,n = 3)

HRAL NO & i ElE RS

Part Content of NO( wg/mL)  Inhibition ratio( % )
Fr.1 8.55+0.32"* 50.91 £0.20 " *
Fr.2 6.86+0.21 "~ 62.18 £0.28" "
Fr.3 4.68 £0.27" " 76.69 £0.23 "~
Fr.4 13.51 £0.43 " " 17.87 £0.46 "~
Fr.5 13.03 £0.23" " 21.07 £0.13 "~

X H8 2 Control group 1.18 £0.01 -

HERIZH Model group 16.19 +0. 10 -

TE: SRR LR, P < 0.01; SR L, ** P <0.01,
Note : Compared with control group,™ P < 0. 01 ; Compared with model
group, * " P < 0.01.

2.2.2 AR EFE

MR R £ BRHRAL (Fr. 3) 43 B 15 2]/ 1k
B 1 ~9 X LPS i S 19 RAW 264. 7 4ifits NO F&ik
M 25 FANER 3 s, 525 O R b, A 40
MNO FHEBETE(P < 0.01); 5HAIZ HEL,
WEEN 25 wmol/L 4k &4 1 ~ 9 g 23l NO
IR (P < 0.01) , FIW AR 2 B2 bt 2 06
TEAHIFRE KT, A6 G ) 3 .4 (95 5 T HoAth Ak
“W.
2.3 SMETE

EWw1  FEOLR R ESI-MS: m/z 373. 12
[M-H]", % F= 4 C,,H,Og;'"H NMR (500 MHz,
CDC1,)8:7.71(1H,d,J = 1.5 Hz,H2") ,7.67(1H,
dd,J=8.5,1.5Hz,H-6"),7.05(1H,d,J=8.5
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K3 LEW1~9 WRRFEMEIFIE(x = 5,n = 3)

Table 3 Anti-inflammatory activity screening of compounds 1-9

(x +s,n =3)
L&Y NO &4 EETES
Compound Content of NO( wmol/L) Inhibition ratio( % )

1 16.37 +0.08 * * 37.98 £0.09 " *
2 18.17 £0.31 "~ 31.16 £0.17 " *
3 2.87+0.59 " 89.11+0.30" "
4 5.31+0.10" " 79.89 £0.14 " "
5 21.40 £0.14* 18.93 £0.24" "
6 20.30 £0.17 " 23.12+0.27" "
7 22.65+0.30" " 14.19 £0.38 " *
8 23.83+0.34"" 9.73 £0.41" "
9 12.64 £0.22" 52.12+0.30 "~

HPE X BR Y

H &.XT“WE 1.24 +£0.03 95.32£0.34

Positive control group

25 N e

Blank control group 0.18 £0.04 N

EEiVE| i

Model group 26.38 £0.07 B

TE: 575 A BB, ™ P < 0.01; 5EUAI4 AR, * * P <0.01,

Note : Compared with blank control group,™ P < 0. 01 ; Compared with
model group, * * P < 0.01.

4R-H
3 SR=Cl;
6 R=CH,CH;

2R-H

2 kEW1-~9 MLFEER

Fig.2 Chemical structures of compounds 1-9

Hz, H5'), 6.50 (1H, s, H8), 3.98 (3H, s, 3'-
OCH,), 3.96 (3H, s, 7-OCH, ), 3.92 (3H, s, 6-
OCH,),3.86(3H,s,3-0CH,) ;" C NMR (125 MHz,
CDCL,)8:156.1(C-2),138.9(C-3),179.0(C4),
152.9(C-5),132.5(C-6),158.9(C-7),90.5(C-8),
152.8(C-9),106.7(C-10),122.6(C-1") ,111. 1 (C-
2'),146.6 (C3"), 148.5 (C4"), 114.7 (C-5"),
122.8(C-6"),60. 3 (3-OCH,) ,61.0(6-0OCH,) ,56.5
(7-0CH,) ,56.3(3"-0CH,) . E k¥t 55 Scmk'™ 4z
TEHA S AL G 1 50 IR B R
LEW 2 6T EIE KK, ESI-MS: m/z
345.12 [M + H] ", 0 FxXH CxH,, 0,;'H NMR

(500 MHz,CD,0D)8:7.73(1H,s,H2") ,7. 68 (1H,
d,J] = 8.5 Hz,H-6'),6.96(1H,d,J = 8.5 Hz,H-
5'),6.64(1H,s,H-8) ,6.34(1H,s,H-6),3.95(3H,
s,3'-OCH,),3.89(3H,s,7-0CH, ) ,3.81 (3H, s, 3-
OCH,) ;"”C NMR(125 MHz,CD,0D)§:163.3(C-2),
124.7(C-3),185.0(C4) ,160. 1(C-5),96.2(C-6),
158.7(C-7),95.5(C-8),151.4(C-9),104.4 ( C-
10),123.5 (C-1"), 113.0 (C-2"), 149.5 (C-3"),
148.4(C4"),116.2(C-5"),110.2(C-6"),51.3(3-
OCH,) ,56.5(7-0CH,) ,56. 1(3'-OCH,) , LA I ¥
SR HGE A B A 2 S E MR
T 2

wEaEW3 s RS ESI-MS  m/z 329. 03
[M-H] ", 4+ F=xh C,yHy O,;'H NMR (500 MHz,
(CD,),C0)8:6.77(1H,s,H-14) ,5.43(1H,dd,J =
4.0,1.5 Hz,H-7),3.30 (1H, sept,J = 6.0 Hz, H-
15),2.83(1H, m,H-1b),2.54 (1H,td,J = 13.5,
4.0 Hz,H-1a),2.18 (1H,ddd,J = 14.0,5.5,4.0
Hz,H-6a),1.94 (1H, m,H-2b) ,1.85(1H,ddd,J =
14.0,10.5,1.5 Hz,H-6b) ,1.71(1H,dd,J = 10.5,
5.5 Hz,H-5),1.58 (1H, m,H=2a),1.49 (1H, m, H-
3b),1.31 (1H,td,J = 13.5,3.5 Hz,H-3a),1.19
(3H,d,J = 7.0 Hz,H-17),1.18(3H,d,J = 7.0
Hz,H-16) ,0. 88 (3H,s, H-18),0.87 (3H,s,H-19) ;
“C NMR (125 MHz, (CD;),C0)8:29.9(C-1),19.7
(C-2),41.8(C-3),35.1(C4),46.3(C-5),30.6(C-
6),78.2(C-7),133.6(C-8),123.1(C9),49.2( C-
10),144.0 (C-11),143.4 (C-12),135.1 (C-13),
112.4(C-14),27.5(C-15),23.1(C-16),23. 1 (C-
17),32.0(C-18),20.0(C-19),176.0(C20), VI I
Bt 5 S0k R A B L A 3 % R
FEHT

wEW4 HEHE;ESI-MSm/z 347.16 [M
+H]", 4 F=H CyHy, O;'H NMR (500 MHz,
CD,0D)5:6.85(1H,s,H-14) ,4.60(1H,d,J = 3.5
Hz,H-7) ,4.53(1H,d,J = 3.5 Hz,H-6) ,3.24(1H,
sept,] = 6.5 Hz,H-15),2.82(1H, m,H-1b) ,2.26
(1H,s,H-5),1.30(1H,m,H-3a) ,1.20(3H,d,J =
6.5 Hz,H-17),1.17(3H,d,J = 6.5 Hz, H-16),
1.02(3H, s, H-18),0.90 (3H, s, H-19) ;" C NMR
(125 MHz,CD,0D)§:28.6(C-1),20.1(C-2),39.4
(C-3),32.5(C4),51.6(C-5),79.9(C-6) ,69. 1 (C-
7),129.4(C-8),124.9(C9),48.3(C-10),145.3
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(C-11),143.3(C-12),137.4(C-13),120.4(C-14) ,
27.9(C-15),23.0(C-16),23.2(C-17),31.7 ( C-
18),22.3(C-19),180.9 (C20), VI I %¥ 5
R R A — B AL A 4 SR N R
WEWS HEHA;ESI-MS:m/z 361.21 [M
+H]", 4 Fk C,, HyO,;'H NMR (500 MHz,
CD,0D)6:6.76(1H,s,H-14) ,4.80(1H,d,J = 3.0
Hz,H-6),4.27(1H,d,J = 3.0 Hz,H-7) ,3.65(3H,
s,7-OCH;),3.21 (1H, sept, ] = 6.5 Hz, H-15),
2.17(1H,s,H-5),1.96 (1H,td,J = 14.0,5.5 Hz,
H-1a),1.60 (1H, m, H-2a),1.24 (1H, m, H-3a) ,
1.21(3H,d,J = 7.0 Hz,H-17),1.19(3H,d,J =
7.0 Hz,H-16),0.92 (3H,s,H-19),0.89 (3H, s, H-
18);"” C NMR (125 MHz, CD,0D) §:28.6 (C-1),
20.2(C2),39.4(C3),32.4(C4),52.3(C-5),
76.1(C-6),78.9(C-7),127.7(C-8),125.1(C9),
48.8(C-10),145.3(C-11),143.7(C-12) ,137.4(C-
13),120.9(C-14),27.9(C-15),22.9(C-16),23. 1
(C-17),22.4(C-18),32.0(C-19),180.9(C-20),
58.6(7-OCH,) . DL b %4 5 3wkt 4l # A —
B AL G 5 M T-H AR BE R AT
WwEWe6 Tt ik, ESI-MS:m/z 397.20 [ M
+Nal]®, pF=R N C,H, O5;'H NMR (500 MHz,
CDCL,)6:6.78 (1H,s,H-14) ,6.06(1H,s,11-0OH) ,
5.51(1H,s,12-OH) ,4.66 (1H,d,J = 3.5 Hz, H-
6),4.36(1H,d,J = 3.5 Hz,H-7),3.86(2H, m, H-
21),3.18(1H,br d,J = 13.5 Hz,H-1a) ,3.06( 1H,
sept,J = 7.0 Hz,H-15),2.28 (1H,s,H-5),1.99
(1H,td,J = 13.5,5.5 Hz,H-1b),1.68 (1H,m, H-
2a),1.56(1H, m,H-2b) ,1.46(1H, m, H-3a) ,1. 33
(3H,t,J] = 7.0 Hz,H-22),1.23(3H,d,J = 7.0
Hz,H-17),1.21(3H,d,J = 7.0 Hz, H-16),1. 19
(1H,m,H-3b),1.01(3H,s,H-18),0.92(3H, s, H-
19);"C NMR (125 MHz,CDCL,)8:27.4(C-1),19.0
(C-2),38.0(C-3),31.4(C4),50.9(C-5),75.3(C-
6),75.8(C-7),126.8(C-8),124.4(C9) ,47.0(C-
10),142.3 (C-11),141.7 (C-12),134.6 (C-13),
120.7(C-14),27.5(C-15),22.2(C-16),22. 4 (C-
17),31.4(C-18),22.1(C-19),178.9(C-20) ,66. 3
(C21),15.8(C22), DAL %Ki 5 Scik!" 412 18 2
AR, WAL G 6 %8l T- AR IET T
WwEWT HEKAESI-MSm/z 347.31 [M
+H]", ¥k C, Hy O,;'H NMR (500 MHz,

CDCL,) §:6.51 (1H, s, H-14),3.73 (3H, s, 11-
OCH,),3.53(1H,br d,J = 13.5 Hz,H-1b),3. 16
(1H,sept,J = 7.0 Hz,H-15),2.83(2H, m,H-7),
2.28(1H,m,H-5),1.82(1H, m,H-1a),1.22 (3H,
d,J = 7.5 Hz,H-17),1.20(3H,d,J = 7.5 Hz, H-
16),0.97 (3H, s, H-18),0.86 (3H, s, H-19);"” C
NMR (125 MHz, CDCl;)8:32.1(C-1),20.1(C-2),
41.6(C-3),34.0(C4),61.8(C-5),20.1(C-6),
34.2(C-7),134.7(C-8),125.6(C-9) ,47.8(C-10),
142.4(C-11),139.6(C-12),118.2(C-13) ,26.6(C-
14),24.0(C-16),23.6(C-17),32.9(C-18),18.6
(C-19),181.8(C-20),54.4(11-0CH;) , DA I ¥4z
Hacwk! R R A B, A T BE R
carnosic acid-11-methylether,

wEWS HaMA;ESI-MS.m/z 343.21 [ M-
H] , 4+ H Cy Hy O5;'H NMR (500 MHz,
CDCL,)5:9.76(1H,s,H-7),9.66(1H,s,H-6) ,7. 40
(1H,s,H-14) ,4.09 (1H,s,H-5),3.34 (1H, sept, J
= 7.0 Hz,H-15),2.27(1H,td,J = 13.5,4.0 Hz,
H-1a),2.10 (1H, m, H2a),1.89 (1H, m, H-3a) ,
1.70(1H,m,H-1b) ,1.61 (1H, m,H-3b) ,1.56 (1H,
m,H-2b) ,1.50 (3H,s,H-18),1.28 (3H,s, H-19),
1.28(3H,d,J = 7.0 Hz,H-17),1.27(3H,d,J =
7.0 Hz,H-16) ;" C NMR (125 MHz, CDCL,) 8:31.6
(C-1),16.7(C-2),40.3(C-3),34.0(C4) ,61.2(C-
5),201.1(C-6),192.0(C-7),124.1(C-8),136.0
(C-9),48.3(C-10),142.6 (C-11),141.2(C-12),
131.7(C-13),131.3(C-14) ,27. 1 (C-15) ,22.2(C-
16),22.3(C-17),33.4(C-18),23.9(C-19),177. 1
(C20) o LA b-%cde 5 scmk™ dias 2k —2%, ik &
Y 8 B MoK L WL .

wEWY HEMAK;ESI-MS: m/z 317.79 [M
+H]*, 47k CyHy O,;'H NMR (500 MHz,
CD,0D)§:6.59 (1H, s, H-14) ,4.67 (1H,dd, ] =
3.5,1.5 Hz,H-7) ,4.32(1H,dd,J = 16.0,8.5 Hz,
H-20a),3.25 (1H, sept,J = 7.0 Hz, H-15),3.02
(1H,dd,J = 8.5,1.5 Hz,H20b) ,2.74 (1H,td, J
= 14.0,4.5 Hz,H-1a),1.43 (1H, m, H-5),1.29
(1H, m,H-3b),1.21(3H,d,J = 7.0 Hz,H-17),
1.20(3H,d,J = 7.0 Hz,H-16),1.14 (3H, s, H-
19),0.86 (3H, s, H-18);"” C NMR ( 125 MHz,
CD,0D)5:38.9(C-1),20.1(C-2),42.5(C-3),34.9
(C4),44.7(C-5),31.4(C6),72.7(C-7),134.8
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(C8),129.7(C-9),41.1(C-10),141.9(C-11),
143.5(C-12),133.9(C-13),112.9(C-14) ,27.9(C-
15),23.4(C-16),23.3(C-17),33.5(C-18),21.6
(C-19),69.9(C20), i b5 scik'™ 4 3
R—B ALY 9 Y N 20- KA RUER B, bh
P11 ~9 LR LR 2.,
3 itit5%ie

A S B 37 3 22 A TR 97 o 11 A R AR SE LR
1k B IEVE I B N —— 2 R R iz, I M
Sy Mo L — 2R SR A . AR
AR R AT R I, A A W b 48
BRHE(C-11 1 C-12) B HAT 48 T PR 1 S Bk L 1A €7
R R 2 IR (LB 5.6)
PLAIE PR AR B 46, & €20 55 C-6 5 C-7 IF
JE R LA R

FURH (3) LTI (4) IR LR 2T
IRALE E BRIy . DR, RUR R B ik
M S A 4 48 A 0 Mk R, T AT 4
MAPK NF-kB STAT3 Z8{=5-38 % , ## iNOS . COX-
2 (R, BRSO L R, BRATTEBTE R
WA ST 26 (RA) WF5E P & B, AR AR - P i
) U B B L 2K 2 5 T LA RIS D, Al i
RELT TLR4/NF-kB/MAPK 3 8% , $M] S8 0E ) W, 38
RA™Y 7R BUR B0 3% 32 75 B B0 40 0% e 0, LA
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