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[(FZE] B8 @@ kWA JAE B RL, WG E A RO 73 SF M RIEM. FE LG 28 (LPS) M
RAW264. 7 21l S RE BT, 3f FIAS IR Mk B 5F AL FRL, CCK-8 A5 I SF (9 4t B 3 P, R F Griess A K DU 13 Wi h — &AL A (NO)
it ELISA 346 I it R 38 B -0 ( TNF-0) | 1140 i A R-18 (IL-18) | 1140 fE 4 R -6 (1IL-6) FI AT 5 R | E, (PGE,) &%
Western blot 1 46 Wl 75 5: # — S fb & & B (iNOS) I FR -2 (COX-2) kKo Mtk ICR /MR 60 H, 57 L 523l FLAE Az DU 4
TR 5 5 1) i A TR S35 A I B ML S B TR 2 B 4 RN ST 4H, 4540 10 L, 5F 2045 T 100 mg-kg ™' ST 39, B4 4 45 - M %€
KA 0.8 mgekg ' EEMINESE Y | mg- kg BT P R AR A BIER K . A AIIELE A T Ao WLEE ST X/ B K G 3 o e
Mo B8R :5F 160 ~40 mg- L™ ({9542 Py 4F RAW264. 7 40 i JC W] @ 3 7445 71 ,10,20,40 mg-L™" i SF Al 4K A1 44 3l LPS 52 1
NO B (P <0.01),20,40 mg-L ™" ) 5F 1] LL[&{% PGE, &4 (P <0.01) ,40 mg-L ™" 5F WM H iNOS Fl COX-2 &%
ik (P <0.05),10,20,40 mg- L™"f# SF i FEAK TNF-o 1 IL-18 & & (P <0.01),20,40 mg-L ™"y 5F i Z A% 1L-6 & & (P <
0.01),100 mg-kg ™"y SF X [ 53 A1 46 A= P00 BR 76 5 110 R o Bk 0 A S 3 1kl /6 FH (P < 0..05) o 2538 :5F nl LAl LPS i F 1Y
RAW264. 7 2 Jif 4 9 S 7 , 300 il I8 2 yily R4 A6 006 TR 7% S 1) B I e, JC Bt 6 VR T 55 30 ) INOS R COX-2 R 3K, el b 40 I ¥
TNF-,IL-18,1L-6 ,NO I PGE, 44 %,
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[ Abstract] Objective; To investigate the pharmacological activity of ent-11a-hydroxy-15-oxo-kaur-1b-en-
19-oic-acid (5F), a compound isolated from Pteris semipinnata, in vitro and in vivo inflammatory conditions.
Method: The in vitro inflammation model was established using lipopolysaccharides (LPS) -induced RAW264.7
cell and different concentration of SF was added in the culture medium. The cytotoxicity of 5F was measured by CCK-
8 method. The contents of nitric oxide (NO) was examined by Griess method, tumor necrosis factor-a ( TNF-o) ,
interleukin-18 (IL-18) , interleukin-6 (IL-6) and prostaglandin E, (PGE,) were determined by ELISA method. The
expression of inducible nitric oxide synthase (iNOS) and cyclo-oxygen-ase-2 (COX-2) were assayed by Western
blot. The in vivo anti-inflammatory effect of 5F was evaluated with croton oil or arachidonic acid-induced mouse ear
edema models. Result: 5F showed no cytotoxicity on RAW264. 7 cells at the concentrations from 0 to 40 mg + L',
5F (10, 20, 40 mg -L™") could markedly decreased secretions of NO, TNF-q and IL-18 (P <0.01) in LPS-induced
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RAW264.7 cells. SF (20, 40 mg L. ~") exhibited the inhibitory effects on PGE, and IL-6 releases (P <0.01). 5F
(40 mg -L™") could inhibit iNOS and COX-2 expression (P <0.05). Similarly, oral administration of 5F (100 mg -

kgfl) for 1 week diminished mouse ear edema induced by croton oil or arachidonic acid (P <0.05). Conclusion;

5F has anti-inflammtory effects, which might be mediated by inhibiting the expression of INOS and COX-2,
decreasing the inflammatory factors such as TNF-«, IL-18, IL-6, NO and PGE,.
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M4 20 42 90 AE A, AT 5 K B A R A Ok
&) R BB ) e A A5 T g A L DS BRSO 1Y
AR TR RS LA b S 2 B R R S B A5 E) I
SeR b R i 25k & W 5F (ent-11a-hydroxy-15-oxo-
kaur-16-en-19-oic-acid) . SF E A % = 1 Pt i 988 /8
I, T LA ) B bR B 40 B Bk FRO | ik 98 4 it
UMSCCI1A, UMSCCI2™ | B 3 9 40 g Bk HO-
8910PM " | 1 J 40 i Ak MKN-45 MKN-28'"% 2 £ Fih
i 9Rg 240, 4 NNK 7 S /9 il 7' f1 DEN i S
JESE ST EL G B . R R R B
SF AT LL#0 ) b B 46 M A% I F (NF-«B) {7 5 il
B B 5 G O R R S8 RE S 4% B B
V2 50 1 #3%2 NF-«B 45, 43 45 I 98 IR 38 B -a
(TNF-o) | 40 M /> R-18 (IL-18) | 1 4fi il /v 3R -6
(IL-6) \— %A 1k A & W (INOS) | ¥F % -2 ( COX2)
o P BEF L T RN A Y R AE B A, W SF
T R AE I 00 26 B0 ML
1 #e
L1 ZfgtkFshyy  /NERE LM RAW264. 7,1k
5P RI B 2 g 2 B R A B M ICR /N ER L4 ~
6 JH %, AT 18 ~22 g, I T i1 Y 17 36 v 5t 3k 5L 5 B
WA BR A AL B & A IES SCXK () 2011-0003
1.2 255 ARG SF TR AR ARSLE = ()R KR
25t oR 5O R S LI E) 4RI 2 R
IR AR RS RN R AR B 3 B0k 0. 15,5F Ji it
WeE R 1000 mg- L' % 45 W, Bk T a3 6 S v A
AE 20 I P DL BE SR B0 R 2 0 5 v R (T T
ZARB 380 <0.012) , DMEM 5 0% 35 5% 56 T8 (it
5 055k8311, 3 [H Sigma 22w ) , B A4 2R 1L (5
SH30084. 03, 35 [E Hyclone N T ) , 5 2% M5 2 .
JRZE 1 Bl W H 3E B Amresco Y ®), TN B (#t 5
AD5040402) \ — H B F AR ( DMSO, #it 5 D5879) g

Pteris semipinnata; 5F; anti-inflammatory; RAW264.7 cells; lipopolysaccharides; ear

ZpE (fit % 14391 ) 46 A4 UM R (AA, it 5
092K1402) 1 L 3 (L5 C6719), M { 3 H
Sigma /% &, TNF-a (it 5 EMC102a) \IL-18 (4t %5
EMCO009a) #1 1L-6 ( #it5- EMCO04H) ELISA %] &
W ORI AR R A BR A R R A IR RO,
(PGE,) ELISA it %] & (it 5 414020, 2 [# Cayman
ZNFD) L NO K £ (S S0021 , 28 2 KA R
FERT) , A B0R 7] £ (Cell Counting Kit-8 CCK-8)
(fit* CDO027, H A A=A F]) , iNOS (#lL 5 sc651)
Fl COX-2 (Hit*5 23983 ) B L R4 1A I 35 [F Santa
Cruz /A #]
1.3 Y48 YI-875 B &L TAE & (9 Mk ik
%2y 7)), HERAcelll50 % CO, fH 5 55 5546 (£ H
Precision 2 &) ) , ELx800 [ #5 1% ( 35 [E Bio-Tek 2%
H] ), TS100 #5388 5 2= 8] & 1 il 58 ( H 4% Nikon 2%
Al) o
2 FHik
2.1 4iffikE3E  RAW264.7 400, E T 37 C,5%
CO, ¥ F- 44, FI % 10% 2R 13,1 x 10°U- L' %
F 100 mg- L™ 55 F 1) DMEM 73 Bl 5 9% 5 444X
BEF% WO B0 10 4t i 4 73
2.2 CCK-8 yEI 4 i M U R X8 A Ky
RAW264. 7 4l g, 4 5 5% o 2 x 107 40 e/ fL , $22 Fh
T 96 Ltk , &L 100 pL, 35 5% 24 h 5, W5 45 L 3%
FeIL BEMLAY R 6 41k LPS 52 (i A
JE1 mg-L™" LPS ¥ ¥#) ,5F ARl A B4l (A
T VR 4R 9k 5,10,20,40,80 mg- LAY SF
WA ZE BB 1 mg- L7 LPS W) , B2 % 6 A4
FATAL. 4ESERE IR 24 h, &R R IRRT 2 h BEFLINA
CCK-8 iX5f120 wL, FHEEAR AL AE 450 nm Zb I 5 W 5
JE(A)
2.3 Griess 3l NO & & WHUEE 77 M 45 £L
RAW264. 7 4 il I35 W, ¥ B NO 3 751 & vd B 45 42
Y, 550 nm b 5E A, HR 8 i 00 ST i R AR vk B 4
BBONO i,
2.4 ELISA @ TNF-o, IL-18,1L-6 il PGE, % 4t
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W H 0 P 4% L RAW264. 7 40 i 1 35 W, 43
¥z B TNF-o, TL-18,1L-6 1 PGE, ELISA i ¥ & 1 W]
FHERE, MR G B o il £R, 31445 4 LW TNF-a,
IL-18,1L-6 1 PGE, % 4t
2.5 Western blot 3] iNOS F11 COX-2 FE /K W
HU RAW264. 7 40, i A RIPA 41 fitg 24 i e 75 7 2
fift 40 g, BCA 50 7 2 (1 Mk & . SDS-PAGE % JiX Ha
VKRB RE G RS & PVDF B, B0 o 1%, —Hit
4 CHWE 24 h, P EWEMWE 2 h, fb2: &6k
HAREK, LB WS B-actin WG A LU AEAE N
GHEESSUY IPOR=S
2.6 ELRLIHRIIE AR DO M RS T 0 B e S
55 sh I BENL o A AL A BH M AL SF G A, A
10 H,SF 445 T 19 100 mg-kg ™" SF I, B4 4
T i FEKHS 0. 8 mg-kg ™ BRI 1 mg-kg ',
R T AR BUE B K. S A ELEN T d,
KKEHIE 1 h g KB ElA 7 (2% B G5 2w
VAW ) B AR DU FR VA W (40 g LT R T A E
HER AN, B0 50 L, Z2 HAE X, BUR J5 4
h( T LI S 0 5 ik ) 58 1 h (48 4E 100 iR 175 5 1Y
bR ) I S0 ME Ak B8 Bh ¥, FH AR 6 mm AT FL A8 of T
XCH-[R]— A R 43 09 [ R, BT 4 22— R OF 43 5 Ak
DU R T a2 25 Ok b I BE (mg ), 3RS i ik
il (% ) .

I = (RS 5 2 FF b B B — 2 L I K ) /A

2H H i ik B x 100%
2.7 SeibeEab B A SPSS 17.0 $R0F4b 3 A , 52
BRIl v =5 IR, SRR IR J7 250 B A
Tukey HSD Z 8 LA, P <0.05 HEA I E L,
3 &R
3.1 X RAW264.7 ZHfdfy 2 E/EH]  CCK-8 5040
gL R 5,10,20,40 mg- L' SF AR T
RAW264. 7 4iifff] 24 h J5 , 40HET5 11 5% A AH L 22 7
B EME. £V SF 720 ~40 mg- L' Py X 40 i G
VIR 2 NI
3.2 i NO 1 PGE, =4 | F& A INOS fil COX-2 3
IKIKSE JC LPS HB Y RAW264. 7 40 it |- 3% W
NO Fil PGE, 7K F-41% ,1 mg-L~" LPS #il3#J5 41 ffd 5>
W NO il PGE, 7K1 1 25 34 m , 36 W] LPS AT 475 5 41 g
K74 NO Fl PGE, (P <0.01), 5F A ¥ B 4
PEID ] LPS 35 919 NO B, 10,20,40 mg-L ™" 5F
M5 LPS BRI L H G it %2557 (P <
0.01) ., [FAf,5F Wl Lifiii] PGE, 7K°F,20,40 mg-
L'SFHRIRHASGHMANRKZERA B EE(P <
- 114 -
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0

578 (o6t B AL A Y P <0. 01,
1 5F 3 RAW264.7 MAEE AKIHI (55,0 =3)

0.01), Western blot 45 R & /~, LPS #l| ¥ J5,
RAW264. 7 4 Jifg iNOS F1 COX-2 4 H #F£ A /K B
b TF,40 mg- L7 SF A] RS X 2 R A
Fik(P<0.05), WR1 K2,

%1 5F 3 RAW264.7 #Bf NO #1 PGE, S BHI I (x £5,n=6)

o ) NO PGE,

. /mg-L~! /pg-mL ! /pg-mL ™!
g - 3.35+0.57 178.58 +29. 44
iR - 44.34 +4.78% 1458.21 +93.99%
5F 5 41.88 +4.93 1460.81 +107.17

10 33.87 £4.74% 1341.55 +75.26
20 22.51 +3.87Y 1056.96 +92.24%
40 14.41 £3.45Y 908.47 +64.58"

L HA MM P <0.05,2 P <0.01; SR M LD P <
0.05,”P<0.01(F2[[),

S Ss = iNOS
— — — [ i

A58 B ANOS/f3 - actin
O = NWHAE UV

W — Oy

ARXY 58 B /COX-2/3 - actin

o5 MM P <0.01; SHBA M LY P <0.05,
& 2 S5F 3t RAW264.7 #f iNOS F1 COX-2
RIZKFHFM(z+s,n=6)
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3.3 &A% TNF-o, IL-18,1L-6 &8 S {4
B, LPS 155 AU 21 240 i % 55 W Hh i) TNF-o, TL-18 FITL-6
FERETE; SR A ,10,20,40 mg- L7 SF

FIAE 4 TNF-, IL-18 & i i F K (P <0.01) ,20,
40 mg- L™ SF H &4 IL-6 &t B F AL (P <
0.01), W2,

%2 5F 3t RAW264.7 2}l TNF-,IL-18 1 IL-6 S BH M (v +5,n=10)

40 K T/ pg-ml !

Gl F A /mg- L

TNF-a IL-18 1L-6
25 - 317.21 +28.62 25.52+5.10 16.95 +4.68
LAY - 1904.74 +78.89% 395.71 £24.69% 738.09 +89.03%
5F 5 1907.59 +64.20 348.55 £40.56 724.38 £44.91
10 1614.21 +60.27% 247.08 +37.99% 707.34 +46.15
20 1216.71 £96.36" 186.09 +19.34% 594.14 +35.64%
40 988.47 +88. 12% 158.19 +36.94% 429.92 £39.57%

3.4 i S A AR AR DR RS SR Bk 5
B A LA, 3 2 K s BE 65 10 5 A9 410 ) L 2 ik A
Az DY 0 R 7 S 1 i K A (P < 0.01), 100 mg -

kg ™" SF S B9 AN AR AR DU R 5 T 0 B b ik AT A
Bl HAVE (P <0.05) , 5B ALV AR LL , #0324y
Sk 38.28% i1 44.03% , W33,

®3 SFMBEHRAEENGRESNMNREMKAOFZMW(x£5,0=10)

[SAERE7A A6 I BRI 5
205 4 /mg-kg ™!
H Mk /mg Ji Bk 3./ % H il i/ mg Ji B %/ %
i - 10. 36 £3. 55 100 +34.31 9.92+3.22 100 £32. 41
i FEK A 0.8 2.74 £1.38% 26. 44 +13.29% - -
ng e 3 5 1 - 2.14 +0.94% 21.55 +9.52%
5F 100 6.39 +1.83" 61.72 £17. 65" 5.55+1.39" 55.97 +14.01"

B " P <0.05,” P<0.01,
4 tig

2554 1 LPS #00% RAW264. 7 F I 41 i o 48 ~7
RO R AERLTRUEE SF PTRAEH . PR SR IR,
5,10,20,40 mg- L™ f{ SF i WA RAW264. 7 4 g G
Wi e . BOAR R /D SCEE A SF O 2298 40 i R
HAT MR 7 R mx TR R 40, SF [
EF AT REA AR . ZE#H NN ,5F X RAW264. 7 41
FLAE 09 22 55, T B2 B T 40 B UM AN ) S 30

LPS J2 8% [ 4 1R A 32 B2 3500 A%, B I 4 g
3| LPS HllJ4 I, Toll #£5Z 44 4 ( Toll-like receptor 4,
TLR4) {& Ak, #E 1 {2 # NO, TNF-a, IL-1,IL-6 %5 K
MG RIS G RAER N . EH MRS R BN,
5F AT LA RAW264. 7 4Jfd iNOS FI COX-2 # ik,
/> NO, PGE, , TNF-a, IL-18 il IL-6 & &, #&/5 5F
A G 3 2o el 2D 3 2 AT PR 0 e R PR AR .

itk — 2 WL SF (IR INPLRIER B H N T
EEL 57 R A A D s R 15 T 1) /0N B R i ik A 78 [) s
MR 005 56 25 SR 16 % 100 mg- kg™ fE N SF M4 2y

o U GV A R I M A R 0 U R L 00 Uk TR —
175 /0N BRUCH- 41 20 A OE B4 Hd ™ A2 TNF-, IL-6,
IL-1B 45 9 iE 240 M PR 5, 53 — 77 1o R0 e g il A2 75
S A6 A DU R R, A8 AR DU R AR 8 ok PGE, AN
=0, N RE s LAk, 3 BE 12 2k 21 e A 5 -5 £ e
B 22 o SE T 3 bl b K A 75D A 8 1)
ME .

LPS #il3# RAW264. 7 400, ] LATG £ &6 5
i %, A4S NF-«B 38 i \MAPK i 6 \ ERK i % . JNK
Al p38 G4 R — M IR AR ST SF X X 6
W B VE T, & NF-«B 3@ B% . NF-xB A DL 5
COX-2,iNOS, TNF-a, IL-6 , IL-18 % % %E 4 Jfi ity 2
KU RRERIBR , kB BERR AL I KA, 15 p65/
pS0 IR AR (NF-«B 73 ) 3% 1k, M 40 i 5 7% 37
B Az O L B AT B SE L & B, SF X LAl
JKAF- 1) NF-kB VB 6, AH AT LA 3 B AIC TNF-o 15
S0 JHF 9 RN 9 40 L NF-xB 9 5 5% ML R4
NF-x B 1 5 T Bo AN B A, R A 40 i A% o NF-«B
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i " FERAEFREE D, SF X NF-«B i e i1 15
Ry A 15 2 — 22 5T, SR 45 R A B T 1 R ST
AP R AL, LA L AR SE BT 5 e e i) SE R AL A
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