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ALH A SD KRR R R 0, T AR, B bl AR B R R, AT R ARG, WA S 3 RART @A 1 x10°
A e mL7 8 AR RBEAY TS IR RR P, B 28 (A 10% A5 4F fn ik 6 DMEM 37 k) 4RAk 20 (RAR ML 4 0. 1% o9 4k ke i
ik + 4 10% 64 fu ik 6 DMEM 3255 30) 4k + 3 Rgl A (AhARILA 0. 1% b4k kit ik + 2R 4 100 pg - m ™' AR L F
Rgl + 4 10% fi5 4 fo ik g DMEM 3277 28 ) 4k + F Ragl 28 (4RARIL A 0. 1% 4Rk Bk + R E A 50 pg - m ™' AR 23
Rgl + 4 10% s 4 do % 69 DMEM 3558 55 ) 4k + 1% Rgl 20 (/AARIE % 0. 1% a4k kit Bk + R E A 25 pg - m WA R 23
Rgl + 4 10% fi& 2 fo 7% 6 DMEM 355 2 ) o 5453555 24 h 5 WL AR G078 2 s % A BG4 S, 7 B oA 0 dm JEL3% i o AT 9 IR
FE2WEARET o A@BAF 6. A@MBA-F 1 ZGmIENF | LRI 09 R 5058 kA AR R 2R
AALEE 2mRNA ¥ 7% 37 58 B F amRNA 44 % % ; 5k 1 Western Blotting 344 &5 40 i SR 8ALEE 2 By Ak, G585 AR F
WAL FR AT IR E B2 R B M 2 F A%t F &L (F=244.895,P=0.000) ; 4k k2 28 4k + & Rgl 40 .4k + + Rgl A& F
SEF [ (53.362 £0.307) , (41.048 +0.431) ,(38.998 +0.234) , (31.687 £0.466) ,P =0.000,P =0.000,P =0.000] ; 4k + % Rgl
40 4k + F Rgl 414k + 1% Rgl 41(32.501 +0. 124) 3 4& F 4k 4240 (P =0. 000, P =0. 000, P =0.000) ; 4k + 1& Rgl Z4& F4k + &
Rgl 28 .4k + ¥ Rgl 28(P =0.000,P =0.000) ;4k + & Rgl 283 F4k + F Rgl 41(P =0.000) ; EF 2054k + 1K Rgl 203b%k, £ 7 £
%itFEL(P=0.168), 5 AME MIIEREMN BRI T o X EEMN EF A% FEL(F=72.340,P =0.000) ; 4kt 4
20 4k + & Rgl 20 4k + F Rgl 48 4k + 4% Rgl 4039 & T E% 48[ (50.121 £0.532),(49.675 £0.336) ,(46.431 £0.245) , (42.521
+0.513),(40.055 £0.471) ,P =0.000,P =0. 000,P =0. 000, P =0.001] ;4k + F Rgl 28 4k + 1% Rgl £84& T4k 4248 (P =0. 000,
P =0.000) ;4k + 1& Rgl 214% F4k + & Rgl 484k + P Rgl 48(P =0.000,P =0.000) ;4k + & Rgl 445 F4k + ¥ Rgl 4 (P =
0.000) ;4K ¥ 20 54K + & Rgl 404k, 2 F A%+ &L (P=0.230), 5 SR B mizinamiai%6 L EMG 2 FH%
i EL(F=80.449,P=0.000) ; 4k it ¥ 20 4k + & Rgl 204k + 7 Rgl 20 .4k + 1& Rgl 2839 & F E% 48[ (80.537 +0.883),
(70.975 +0.945) , (68.154 £0.745) ,(63.335 +0.845) ,(57.550 0. 610) , P =0. 000, P =0. 000, P =0. 000, P =0.000 ] ; 4k + .
P Ak Rgl 4839 4% T4k 448 (P =0. 000, P =0. 000, P =0.000) ; 4k + 1& Rgl £A4& T4k + . F Rgl 42(P =0.001,P =0.000) ; 4k
+#&H Rgl A5 T4 +F Rgl 48(P=0.039), 5 MR B @i a1 LEEMNEFALRITFEL(F=38.483,P =
0.000) ; 4k #2084k + & Rgl 28 .4k + 7 Rgl 21 4k +1& Rgl 2839 % FE 5 40[ (83.106 £4.413),(59.506 +1.294) , (56. 881 +
3.561),(45.081 £3.459),(37.579 £3.526) ,P =0.000,P =0.000,P =0.000,P =0.000] ;4k + & . P 4% Rgl 403 4% T 4k ke
(P =0.000,P =0.000,P =0.000) ,4k + 4% Rgl £A4& T4k + & . % Rgl #8(P =0.000,P =0.000) ,4k + F Rgl 4854k + & Rel 2848
Yo, 2 F AL FEL(P=0.187), 5 RF@IIERR G @A | TRBRANEFEAMNG £ FA %5 EL(F=492.724,
P=0.000) 4k 440 4k + & Rgl 28,4k + F Rgl 4.4k + 1& Rgl AT 2% 4[ (64. 111 £1.364),(116.351 £5.432),
(229.768 +3.545) ,(207.203 +2.436) ,(268.019 £3.871) ,P =0. 000, P =0. 000, P =0. 000, P =0.000] ; 4k + & . F . 4% Rgl 4134
& T4kpAs 28 (P =0.000,P =0.000,P =0.000) ,4k + 7 Rgl 4135 T4k + & A& Rgl 4(P =0.000,P =0.000) ,4k + % Rgl 44& T
£ + 4% Rgl 28(P =0.000), 5 8% B ¥ B-actin, 3R AAEE 2 AP 5 IR0 B F o 3 K% % RT-PCR 35 3ty & An & 2K W 0475
fR E AT A — e S AR Y 38, 5 WA F IR A AL BE 2mRNA & ik 49 £ F A git 3 & SL(F = 886.930,
P=0.000); 54k k04038, 4k + & Rel 4.4k + F Rel 48 4k + 1k Rgl 40 & iE % 20 38 & 1L B 2mRNA %) & i & 53
[(0.734£0.065) ,(0.621 +0.032),(0.517 £0.042) ,(0.386 +0.015) , P =0. 000, P =0. 000, P =0.000,P =0.000] ; 4k + & . ¥ .
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& Rgl 2084 & X34 EF A& (P =0.000,P =0.000,P =0.000) ;4K + 1% Rgl 20454k + & . F Rgl 435 (P =0.000,P =0.000) , 4k
+ 9 Rgl 4044k + % Rgl 4035 (P =0.000) . 5 485 F 4 R PP 3 3R 58 B -F amRNA & ik o9 2 F A 463+ 5 & XL (F =1635.878,P =
0.000) ;5 4k #%#:20(1.000 £0.000) 483k, 4k + & Rgl 204k + F Rgl 20 .4k + 1% Rgl 202 iEF 4078 375 B F amRNA 84 & ik 55
350(0.823 +0.078),(0.764 £0.107),(0.543 +0.042) ,(0.399 +0.047) ,P =0. 000, P =0. 000, P =0. 000, P =0.000) ] ; 4k + & .
¥ f& Rgl 483945 % 405% (P =0.000,P =0.000,P =0.000) ; 4k + 1% Rgl 20454k + & . *F Rgl 4135 (P =0.000,P =0.000) ; 4k +
% Rgl B4k + 7 Rgl 404, 2F A%HFEL(P=0.057), SHER T B P RENTHE2 FGEAXGEF AR FEL(F =
886.930,P =0.000) ; 55 4k #4228 (0. 854 0. 067 ) A8 M, 4k + % Rgl 28 .4k + F Rgl 204k + 1% Rel AR EF IR AAEE 2 B G 89
A k#3550 (0.774 £0.045) ,(0.634 £0.054) ,(0.433 +0.032) ,(0.304 £0.058) ,P =0. 000, P =0. 000, P =0. 000, P =0.000] ; 4k
+ 3. ¥ & Rgl 4135 EF403% (P =0.000,P =0.000,P =0.000) ;4k + & Rgl 444k + ¥ Rgl 404k + 1% Rgl 2403% (P =0. 010,
P=0.000);4k + ¥ Rgl %4k + 1% Rgl 2038 (P =0.002) , 45if: R B w5 ki b 35 A )5 | AR AE AL 3 R B a0 L 2 ik K J%
BT, ASL R Rel 7 7T 8% 53 4k ok x§ s B 2 ML 6 )3 A b S B 09 Rk X T Z AL 2 K Rel 47446 R B B B0k, &
BA TR ARG LE] . BAR LK Rgl 33 a0 7= A& % vf i Bk VE R ALH B G A B % A EAF—F AR,
KR BEHEE AMEREAR ASER #AREFE RELEB2 K AILXT

Effect of Ginsenoside Rgl and titanium particles on rat cranioaural osteoblasts LIN Yu™ , ZHANG Yi-yuan,
FENG Er—you,WU Yin-sheng ,LIN Yan-ping. * The second hospital of Fuzhou affiliated to Xiamen University , Fuzhou
350007 , China

ABSTRACT Objective: To observe the effect of ginsenoside Rgl and titanium ( Ti) particles on rat cranioaural osteoblasts,so as to pro-
vide new preventive treatment of joint prosthesis loosening. Methods: The cranioaural osteoblasts were collected from the newborn SD rats
and were purified. The Ti particles were screened and the leaching liquor of Ti were prepared. After the endotoxin detection , the third-gener-
ation osteoblasts were cultured in Dulbecco’ s Modified Eagle Medium ( DMEM ) supplemented with 10% fetal bovine serum ( normal
group) ,DMEM supplemented with 10% fetal bovine serum and 0. 1% ( volume ratio) Ti particles suspension( Ti particles group) , DMEM
supplemented with 10% fetal bovine serum and 0. 1% Ti particles suspension and Ginsenoside Rgl with final concentration of 100 pg/mL
(Ti + high Rgl group) ,DMEM supplemented with 10% fetal bovine serum and 0. 1% Ti particles suspension and Ginsenoside Rgl with fi-
nal concentration of 50 pg/mL( Ti + middle Rgl group) ,DMEM supplemented with 10% fetal bovine serum and 0. 1% Ti particles suspen-
sion and Ginsenoside Rgl with final concentration of 25 pg/mL(Ti + low Rgl group) ,one hundred thousand osteoblasts in one milliliter of
culture solutions. The osteoblasts were cultured for 24 hours continuously and then the shape of them were observed. The concentration of
prostaglandin E2(PGE-2) , tumor necrosis factor—o( TNF-a) , interleukin—6 (IL.—6) , interleukin—1 (IL—1) and interleukin 1 receptor an-
tagonist protein(IL-1ra)in the culture solution were detected through enzyme-linked immunoadsordent assay (ELISA). The expression of
cyclooxygenase 2( COX-2) mRNA and TNF-a mRNA in the osteoblasts were detected through real-time fluorescence quantitative polymer-
ase chain reaction,and the expression of COX-2 protein in the osteoblasts were detected through Western Blotting. Results : There were sta-
tistical differences in the optical density( OD ) values of PGE-2 among the 5 groups( F =244.895,P =0.000). The OD values of PGE-2
were higher in Ti particles group(53.362 +0.307),Ti + high Rgl group(41.048 +0.431) and Ti + middle Rgl group(38.998 +0.234)
compared to normal group(31.687 +0.466) ,there were statistical differences between them( P =0. 000,P =0. 000,P =0.000). The OD
values of PGE-2 were lower in Ti + high Rgl group,Ti + middle Rgl group and Ti + low Rgl group(32.501 +£0. 124 ) compared to Titanium
particles group( P =0.000,P =0.000,P =0.000). The OD values of PGE-2 were lower in Ti + low Rgl group compared to Ti + high Rgl
group and Ti + middle Rgl group respectively( P =0.000,P =0.000). The OD values of PGE-2 were higher in Ti + high Rgl group com-
pared to Ti + middle Rgl group( P =0.000). There were no statistical differences in the OD values of PGE-2 between normal group and Ti
+low Rgl group( P =0.168). There were statistical differences in the OD values of TNF-o among the 5 groups( F =72.340,P =0.000).
The OD values of TNF-« were higher in Ti particles group,Ti + high Rgl group,Ti + middle Rgl group and Ti + low Rgl group compared
to normal group( (50.121 £0.532),(49.675 £0.336),(46.431 +0.245),(42.521 £0.513),(40.055 £0.471),P =0.000,P =
0.000,P =0.000,P =0.001). The OD values of TNF-a were lower in Ti + middle Rgl group and Ti + low Rgl group compared to Ti par-
ticles group( P =0.000,P =0.000) . The OD values of TNF-a were lower in Ti + low Rgl group compared to Ti + high Rgl group and Ti
+ middle Rgl group respectively( P =0. 000,P =0.000) . The OD values of TNF-a were higher in Ti + high Rgl group compared to Ti +
middle Rgl group(P =0.000). There were no statistical differences in the OD values of TNF—a between Ti particles group and Ti + high



- 10 -( % 490) WEIFF 201347 A% 25 5% 7 H

Rgl group( P =0.230). There were statistical differences in the OD values of IL-6 among the 5 groups( F =80. 449 ,P =0.000). The OD
values of IL-6 were higher in Ti particles group,Ti + high Rgl group, Ti + middle Rgl group and Ti + low Rgl group compared to normal
group( (80.537 £0.883),(70.975 +£0.945) ,(68.154 £0.745),(63.335 £0.845),(57.550 +0.610) ,P =0. 000, P =0. 000,P =
0.000,P =0.000) . The OD values of IL-6 were lower in Ti + high Rgl group,Ti + middle Rgl group and Ti + low Rgl group compared to
Ti particles group(P =0.000,P =0.000,P =0.000). The OD values of IL.-6 were lower in Ti + low Rgl group compared to Ti + high Rgl
group and Ti + middle Rgl group respectively( P =0. 001,P =0.000). The OD values of IL-6 were higher in Ti + high Rgl group com-
pared to Ti + middle Rgl group(P =0.039). There were statistical difference in the OD values of IL-1 among the 5 groups( F' =38. 483,
P =0.000). The OD values of IL-1 were higher in Ti particles group,Ti + high Rgl group,Ti + middle Rgl group and Ti + low Rgl group
compared to normal group( (83.106 +4.413),(59.506 +1.294),(56.881 +3.561),(45.081 +3.459),(37.579 +3.526),P =
0.000,P =0.000,P =0.000,P =0.000) . The OD values of IL-1 were lower in Ti + high Rgl group,Ti + middle Rgl group and Ti + low
Rgl group compared to Ti particles group(P =0.000,P =0.000,P =0.000). The OD values of IL-1 were lower in Ti + low Rgl group
compared to Ti + high Rgl group and Ti + middle Rgl group respectively (P =0. 000, P =0.000). There were no statistical differences in
the OD values of IL-1 between Ti + middle Rgl group and Ti + high Rgl group( P =0. 187). There were statistical differences in the OD
values of IL—1ra among the 5 groups( F =492.724 ,P =0.000). The OD values of IL—1ra were lower in Ti particles group,Ti + high Rgl
group,Ti + middle Rgl group and Ti + low Rgl group compared to normal group( (64.111 £1.364),(116.351 +5.432),(229.768 +
3.545),(207.203 +2.436),(268.019 +3.871) ,P =0.000,P =0. 000,P =0.000,P =0.000) . The OD values of IL-1ra were higher in
Ti + high Rgl group,Ti + middle Rgl group and Ti + low Rgl group compared to Ti particles group( P =0. 000,P =0.000,P =0.000) . The
OD values of IL-1ra were higher in Ti + middle Rgl group compared to Ti + high Rgl group and Ti + low Rgl group respectively (P =
0.000,P =0.000) . The OD values of IL—1ra were lower in Ti + high Rgl group compared to Ti + low Rgl group(P =0.000). The amplifi-
cation curve of B-actin,COX-2 and TNF-q in fluorescent quantitation RT-PCR were shown as specific amplification and the genetic-solu-
bility curve were shown as single peak. There were statistical differences in the expression of COX-2 mRNA among the 5 groups ( F =
886.930,P =0.000). Compared to Ti particles group, the expression of COX-2 mRNA were weaker in Ti + high Rgl group, Ti + middle
Rgl group,Ti + low Rgl group and normal group( (0.734 £0.065),(0.621 £0.032),(0.517 £0.042),(0.386 £0.015) ,P =0. 000, P
=0.000,P =0.000,P =0.000) . The expression of COX-2 mRNA were stronger in Ti + high Rgl group, Ti + middle Rgl group, Ti + low
Rgl group compared to normal group respectively( P =0. 000,P =0. 000,P =0.000) . The expression of COX-2 mRNA were weaker in Ti
+ low Rgl group compared to Ti + high Rgl group and Ti + middle Rgl group respectively( P =0. 000,P =0.000) . The expression of COX
-2 mRNA were weaker in Ti + middle Rgl group compared to Ti + high Rgl group(P =0.000). There were statistical differences in the
expression of TNF—a mRNA among the 5 groups(F =1 635. 878 ,P =0.000) . Compared to Ti particles group(1.000 +0.000) ,the expres-
sion of TNF-a mRNA were weaker in Ti + high Rgl group, Ti + middle Rgl group, Ti + low Rgl group and normal group ( (0. 823 =
0.078),(0.764 +0.107),(0.543 £0.042),(0.399 +£0.047) ,P =0.000,P =0. 000,P =0. 000, P =0.000) ). The expression of TNF
—a mRNA were stronger in Ti + high Rgl group, Ti + middle Rgl group, Ti + low Rgl group compared to normal group respectively ( P =
0.000,P =0.000,P =0.000) . The expression of TNF-a mRNA were weaker in Ti + low Rgl group compared to Ti + high Rgl group and
Ti + middle Rgl group respectively( P =0. 000, P =0. 000 ). There were no statistical differences in the expression of TNF—o mRNA be-
tween Ti + high Rgl group and Ti + middle Rgl group( P =0.057). There were statistical differences in the expression of COX-2 protein
among the 5 groups( F =886. 930, P =0. 000 ). Compared to Ti particles group (0. 854 +0.067) ,the expression of COX-2 protein were
weaker in Ti + high Rgl group,Ti + middle Rgl group,Ti + low Rgl group and normal group( (0.774 £0.045),(0.634 +0.054) ,(0.433
+0.032),(0.304 £0.058) ,P =0.000,P =0. 000,P =0.000,P =0.000) . Compared to Ti + high Rgl group,Ti + middle Rgl group and
Ti +low Rgl group respectively, the expression of COX-2 protein was weaker in normal group( P =0. 000,P =0.000,P =0.000). The ex-
pression of COX-2 protein were stronger in Ti + high Rgl group compared to Ti + middle Rgl group and Ti + low Rgl group respectively( P
=0.010,P =0.000). Ti + middle Rgl group surpassed Ti + low Rgl group( P =0.002). Conclusion: After co-cultured with Ti particles,
the osteoblasts can secrete more inflammatory factors promoted by Ti particles. Ginsenoside Rgl can weaken the impact of Ti particles on os-
teoblasts and suppress the expression of inflammation factors, which may be considered as the mechanism of action for ginsenoside Rgl to
suppress bone resorption around the prosthesis and to prevent joint prosthesis loosening. However, further studies are needed to define the
concrete mechanisms of influence of ginsenoside Rgl on the osteoblasts and to demonstrate the concrete dose-effect relationship.

Key words Osteoblasts ; Cell culture techniques ; Ginsenoside ; Cytokines; Cyclooxygenase 2 ; Titanium ; Joint prosthesis
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N LT B A R e 28 ST i D L (H
W6 A A PR A P s T ) S, DG 9 AR T RS 43t il
L WA BN T4 R € TR Y K 7 & W U 4
B AL B 43 WA B 5 A3 WA T A AR R A
M2 1 (interleukin—1,1L-1) . J 40 L4 £ 6 (inter-
leukin-6,1L-6) {48 2R FEIR T o (tumor necrosis factor
- o, TNF-a) R R ZE E2(prostaglandin E2,PGE-2) |
W E AT 2 (eyclooxygenase 2, COX-2) 4§, 1X BE 43 fE [H]
T AR B D R A2 PR R B D 3 B
SYACRE TR, HE I AT | R M A J] LB B A, 3
AR . NS W E A RS Rel (4T
i CpHp, 0 ) REMITH COX-2 1y3RIE, 18/ TL-1 11.-6
(36 I SR N Y ARSI B IEHT A S
H Rl 58k (titanium, Ti) fORE S R B0 B 40
AR, A DG BRI 2l 14 B v B AR 7 S
1 AR
1.1 kIe# AR Rel AL >98% ,58
WECUR IS B 25 BT FR 23 ], #iE45- 2008033 ) 5 Ti
RL(AEath Oa R A ) 5 2R (R — g A ) LA
ABRAT) s NBRER R K N #E R AR dE b (Hh E 2
YA Yy i E ) s PGE-2 [TNF—a 1L-6 | 140 LA
% 1 Z{&Fh177 (interleukin 1 receptor antagonist pro-
tein, [L—1ra) | JifF 556 60 28 T BfFHa{ 38 ( enzyme-linked im-
munoadsordent assay , ELISA ) 157 & ( W PE A A ;
TRIzol®iR ] . WesternBreeze 42 4 MR 7% & .SYBRa-
Premix qPCR SuperMix—UDG ( 3£ [# Invitrogen /A &) ) ;
NZ B-actin -G filf5E J2 i ( polymerase chain reaction,
PCR) 519 (1 1 A= W) BORAT BR A 7)) 5 S e skeiln) &
( HA TaKaRa 24 7]) ; COX =2 Hpfk (£ E Abcam 2y
H)) 5 B-actin HLAK (3L [H Cell Signaling 23 H]) ; 5w —
F L R (polyvinylidene fluoride, PVDF) (3£[F Amer-
sham 23] ) o
1.2 SLIS{NEE 9600DNA ¥ 314Y ( Z£ [ PerkinElmer
23T 7500 BYSE E B PCR AL (& E ABLAH]) .
2 7 &
2.1 piBEHENEE EUREE Hik SD KK 1
H, i fa g R 7 3 ) b $2 43, S A% IE 5 SCXK
(] )2004-0002 , ZLFE i B figy, S BR B B b e
2, R 1R £h 2% 1p i ( phosphate buffer solution, PBS)
BE2 ~3 W, HUREA M BT 1 mm x 1 mm x
0.05 mm J/NEI#E R, JH & 0. 1% 1 7Y 5 5 1 0

0. 25% JiRE 1 B AR & TH AT AL 20 min, 52575
R, T 0. 1% 1 BYJit IR i i, 37 °C R i Ak
530 min, £F% 10 min $55% 1 min, Y HALM, B
A 3 W FICEMI LA 1 000 r « min ™ B0 S
min J5 ( BLOAE 25 om) |, FI 58 42 35 77 3 10 ) B 20
B B SR 1R 37 °C 5% CO, MFI T 5
Fr, K HAW, DUE R 2 RYe2il 1 IR, B 240K
AR A G FEAT AR HE SR 1 B M W IR 1 ( alka-
line phosphatase , AP) Y& {6 UL PN 5 45 W5 (0 0k, 48

e i 9
(2)APYeA(6,(x200)
Bl XRABMEHERE AP RELER
2.2 TiRRCREEREIE RO IL L T
21 um 1 Ti GORL (] 2) o FJCK ZBER I 24 h
J&,0.25% fiFf BR ¥ 70 °C 13 he, FE TV B8 1Y
: "."‘!' & ‘,{',""" ol

‘e.

1
<«
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PBS Jx &30k, SR J5 A PBS B il ARFL A 0. 1% i
Ti JREK (4.5 x 10" A4~ - mL™") | & IRIH 5 /5 45 Ho
S mLTi JREW, BT 37 CKRBHTIRE 24 h )5,
1 000 r + min ™" &0 10 min( 5024825 em) B EIE
W CIREEI) VE R N R R AL i

2.3 AEERN

2.3.1 #HRAMRBELEZRE KR TIERIE
i JH P 3 R A TR T i, FE e IR TR 5 2% RIR & 15
min J5 , 45 B BE 43 51/ 0. 12 EU - mL™' 0. 06
EU+-mL™".0.03 EU - mL™"'.0.015 EU - mL ™' [ # B¢
W, BB P ERIRIES & HIRG 30 so kT
HAVBCPATAE 4 50, B IMA N BE 2= TARARUE L AR B
W 0.1 mL A% 2 U E 0.1 mL, & HPE
XTRRAE 4 32, AR 0.1 mL, N R KA K
0.1 mL, FHHMEE DG, BREA, % RIS R EE
A (37 1) CARBFERAS T E 60 min, S 2
SOHRBER TUART - 2R, B Sy 4 32700 28 50 B8 i ) o AL
Ae=lg-1(XXs/4),

2.3.2 FI0ilEe K HE S5 [E 25 ML (United States phar-
macopoeia, USP) Fr #E, Ti 80k PN 2 Z FR{E B 0. 06
EU - mL™" AN ZE KA KR B 8 R hrifE TAE
ity 1l 5 3 B 8 v E 43 4 0. 12 EU - mL™" 0. 06
EU+-mL™".0.03 EU - mL™"'.0.015 EU - mL™' N7
AR O, TR B KV 3 SOPATE . FEHLER 3
#y Ti P&, B 0. 1 mL, BN 3 R kA FH /KA 7 7
B, IR BEN0.12 EU - mL™",0.06 EU - mL™",
0.03 EU - mL™".0.015 EU - mL™"'4 My K, &
—WREEAKF B AT 3 3 B bR B S A S
T ot A BV S A8 BT (37 = 1) CK s e iR A v
Kt 60 min, B S5 WU S0 26 i ViR B2 1 JLART - 1
fH(E)

2.3.3 NEREW  ARE TSR, e R
X RIS A T, anJe T4, DI SR R e fise 12k ik
FNFER A, Bl 5 3, Hip 3 S04 Ti 2421k
RIS, 1 SCAEBIPEXT B 1 SCPE R XS RS . BPE
Xof B I A A2 7K 0.2 mL, FHP X5 BR A I ARG £
FAZK 0.1 mL WRFE R 24 [ NFHFZEEW 0.1 mL,Ti 32
PRI AE AR A HI7K 0.1 mL Ti 2423 0. 1 mL,
HHE D85, A 37 CHEREATIEE 60 min, B
HB R SN A O G 1B 5 180°, 48 N BEIANETE , AN A
EREM WA R PR IE s (+ ) s BERCA RE IR o0 3

FENERER I N BAYE CsR A (=) .

2.4 ASERTE A0 3 AT BE 4
JLL 1 x10° 4> - mL™' B8 G AR RN T 5 4185
FRWH, IEH AL (F 10% 54 M35 1 DMEM $55738%) |
Ti ok 2 (R 0. 1% 11 Ti SoRiiR B + 10% Jif
A-1M3F () DMEM 353238 ) (Ti + 5 Rgl 40 (R LA
0. 1% 9 Ti WORTREIR + KR EE R 100 pg - m ™ HYA
Z AT Rgl + % 10% 2R g i) DMEM #5573 ) ([ Ti
+ 1 Rgl 4 (IRFREE R 0. 1% 1 Ti fORITR B W + &k
JEHN 50 ug - m ™ I AS AT Rgl + & 10% G4 1ML i
() DMEM };53 ) \Ti + Ik Rgl 4 (TR 0. 1% 1
Ti ORI + KN 25 pg - m ™ YA S BT
Rgl + & 10% JiG4- L3 i) DMEM 557 4% ) | i 2215 57
24 h,

2.5 REREFEN

2.5.1 ELISA K20 i 15 55 % PGE-2 [ TNF-a
IL-6 IL-1 IL-lra PJ¥kfE  AZSRRTHI24 h 5,78
96 fLik b Rpa i 2 NEE AL, FEALINAGH R IR
ELISA 3258 & N i 5 4 i 45 100 L, 37 CF 30
min J5 , S5 5 A BARAR G W Y (& BT 50 pL,
F 450 nm P K EEEUOGEE FE (optical density, OD ) {H .
2.5.2 SERFHOGE L SYBR GREEN 246l B 24
M COX-2mRNA TNF-amRNA 315 COX-2 5|
Y. B 57 TCGGTGGAGAGGTGTATCCT3’ , Fiif 5’
TGCTGGTTTGGAACAGTCG3’, y= ¥y K & 227 bp,
TNF-o 5|4 EJiF 5° CTCAGCCTCTTCTCATTCCT3’ |
TiE 5’ CTGCTTGGTGGTTTGCTAC3 |, F= ¥ J& 207
bp, N2 B-actin 5| #): FiiF 5’ AGGCTGTGTTGTC-
CCTGTA3’ , Fif 5’ ATGTCACGCACGATTTCC3’ , =
YK 193 bp, 2R Trizol 3543 | $&HL S 2H B 40 A
(A RNA AR ZE 22 64T BB W e e P VK, 3 3o
WG o BT R GEXT S5 AT 40 BT o K RNA TG R
J& , ME RNA PO REAE, 715t RNA vk B, AR 9
W FETHEA AR RS B RNASOO ng, #0iR 70 G A0 BRI AT
S . UGS G E ABI7500 | 43 B 79 100 B 2R 47
mRNA § 38 158 & 5 CT ., HAH3n &4
TNF-o .COX-2 J% B-actin JEH [ CT {43 A 3 3
% A RbREM £, BB TNF-a ,COX-2 J% B-actin
R AR i . LA B-actin /F Ry 2 b RE DR X B A
PEAT RNA KG1E, A TNF-o,COX =2 FE[R A9 5E 45
FRLA B-actin & 45 A5 B IE(A, LA Ti OB 142
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TEAEAER 17 5 D A 2% 2H A AR 82, #6472 ) A
Xof £ 1 AL o

2.5.3 Western Blotting ¥ 4 Il i & 28 ifd Fr COX -2
HEHMRIR SO JML) SR 1, BCA B 4R
FIVRRE , DL UKGE 30 wg 851 B4R, 4T 12% + %%
SERATREN — SV T BE Rt Uk, SR 5 B 2R
FIFZEN 2 PVDF B, TR P 3 il 2 ] 30 min, $55
COX-2 H H Rl & FRIA PR Z ik 1:5 000 Hb 57
B EPARE 1 he EEVEME 6 YK, 1 min 2 YK .20 min 2 {K
5 min 2 K, BR PRI 40 mL, ] AP frid i) —Hi =
T3 PATEE 30 min, PEAR 6 Y (50T ) o K AP fb2
RICIRY) G EAEZER NI E S min, B % X 4
HEEG B 5% N Phoretix 1D A= ik EUE J3 HT 5
oA R i H AT TR A S BORC R
ZRARMHY OD fH .

2.6 ZitFEAE R SPSSI13.0 Giit F i ab B4
B, 5 A Es R J PGE-2 \ TNF-o IL-6 IL-1
IL-1raOD{E 1 FUBCR T SR 3R 5 2253455 AL B 2
i il COX=2 mRNA . TNF— amRNA J% COX=2 & [ 3

(HIEFHA

(4)Ti+thRg141

()Tifhiel

ik OD B FLHCR B R 28 22 43 0T, 41181 PR G L 5%
K g K5 K55 KHE o =0. 05,

3 & 7

3.1 AFSERNER S50 R %N 0.06
EU - mL™"  ZEFRR{ER 0. 54 ~2. 0A Z[8] (f1$5 0.5\
M2 ATHFHHEREEN, TR E RN Es =
0.06, {7 F 0.50 ~2.0A,Et =0.71 ~0. 85, {3 F 0. 5Es
~2Es , H0\ Ry Ti ORLR SRR #3875 5 N 5 R RO
AFEETHAER . NERERESRER, T w’cﬁ/iiﬁ:ﬁ
WHNERSE <0.06 EU - mL™'  FESNEER &
¥4 USP fiif .

3.2 HBHMESEURER FEMEDMET
A5 2 R 2 6 36 47 e T, SR AR . = A B R )
LG 4% 3 ARG A0 ek, A M AR K, B
B AN F AR IS, K, 2 W EE S JE , Ja
Sl 20 M — M, T fORE R B AT L e A O
(K3)., 7ERMEE FRENLIE S AP, BRI 50
100 /\éﬂﬂﬂ@ BE AT B 4R O 90. 2% |, 7F A 45 5%

(3)Ti+iRgl 41

(5)Ti+ikRg1 4

3 FEEEEMETREAMBHEBAEE( x100)

3.3 S ARMEAMIEFRRD PCGE-2,TNF-o IL-6,
IL-1,IL-1ra $iMEER A4 B0HE 41 52T PGE
20D fH 2 S A Gt 22 L (F =244. 895, P =
0.000) ; Ti fCki4l \Ti + 5 Rgl 41.Ti + # Rgl 4135

FIFEH (P =0.000,P =0.000,P =0.000) ; Ti + &
Rgl 2 \Ti + 1 Rgl 41 . Ti + Ik Rgl A% T Ti fokr
41 (P =0.000,P =0.000,P =0.000) ; Ti + {I% Rgl 41
{&F Ti + & Rgl 41.Ti + 1 Rgl 41 (P =0.000,P =
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0.000);Ti + /& Rgl 4 T Ti + H Rgl 4 (P =
0.000) ; iIE# 45 Ti + ik Rgl 4, 2R T5 it
B (P =0.168), 5 4BH 40 M55 5% W TNF -
aOD HI 2 F A G2 E X (F =72. 340, P =
0.000) ;Ti f¥ckizl \Ti + &5 Rgl 4. Ti + v Rgl 41.Ti
+1% Rgl 4035 TIER4L(P =0.000,P =0. 000,P =
0.000,P =0.001) ;Ti + H* Rgl 41 .Ti +{ik Rgl 41{%F
Ti ki ZH (P =0.000,P =0.000) ; Ti + {% Rgl 41{%F
Ti + =5 Rgl 40.Ti + # Rgl 41(P =0.000,P =0.000) ;
Ti+ /& Rgl 4% F Ti + f Rgl 41 (P =0.000) ;Ti fi
FiZH 5 Ti + 5 Rel A, ZR TR IFEE L (P =
0.230) . 2% ZH 1 40 i 35 37 W TL-60D {H 1Y 25 7
ALt r L (F =80.449,P =0.000) ; Ti ffchi2H | Ti
+ 75 Rel 4. Ti + p Rgl 4. Ti + 1k Rgl ¥ FIiE
H#2H(P =0.000,P =0.000,P =0.000,P =0.000) ; Ti
+ 15 AR Rgl AT Ti k4l (P =0. 000, P =
0.000,P =0.000) ;Ti +{i§ Rgl 41{%F Ti + & . Rel

ZH(P =0.001,P =0.000) ;Ti + &5 Rgl 207 T Ti +
Rgl 41 (P =0.039), &4 E s s IL-10D
HM 2 A gt L (F =38. 483, P =0.000) ; Ti
ORI \Ti + =5 Rgl 4. Ti + 1 Rgl 41 .Ti + fIk Rgl 41
BIE FIE# 41 (P =0.000,P =0.000,P =0.000,P =
0.000) ;Ti + /& . AR Rgl ZHIMRT Ti fdohrze (P =
0.000,P =0.000,P =0.000) ,Ti + fik Rgl 4L{EF Ti +
& H Rgl 41 (P =0.000,P =0.000),Ti + 1 Rgl 4
5 Ti+ @& Rel IAHLIL, ZREHITFEE X (P =
0.187) . #ZHBUE i MR F I TL~1raOD {H 1Y 22 5
AHit# B L (F =492.724,P =0.000) ; Ti fORLEH |
Ti + {5 Rgl 41 .Ti + 1 Rgl 41 . Ti + {1k Rgl LT IE
HW4UL(P =0.000,P =0.000,P =0.000,P =0.000) ; Ti
+ 5 K Rgl 4% Ti flokigh (P =0. 000, P =
0.000,P =0.000) ,Ti + # Rgl 415 F Ti + &5 % Rgl
ZH (P =0.000,P =0.000),Ti + & Rgl 41{%F Ti + Ik
Rgl 41(P=0.000), (% 1)

*®1 SARMBREMEMEEF KPS PGE-2 TNF-a IL-6IL-1 IL-1ra J OD {&

Eibill

PGE-2

TNF-a

IL-6

IL-1

IL-1ra

NG
Ti foki2H
Ti + 75 Rgl 41
Ti + H Rgl 41
Ti +{i Rgl 41

31.687 +0.466
53.362 £0.307
41.048 £0.431
38.998 +0.234
32.501 +0. 124

40.055 £0.471
50.121 +0.532
49.675 £0.336
46.431 £0.245
42.521 £0.513

57.550 £0. 610
80.537 +0.883
70.975 £0.945
68.154 £0.745
63.335 +0. 845

37.579 £3.526
83.106 +4.413
59.506 +1.294
56.881 +£3.561
45.081 £3.459

268.019 £3.871
64.111 £1.364
116.351 +5.432
229.768 +3.545
207.203 £2.436

3.4 SHBRMERBHMMA COX-2mRNA, TNF -
amRNA 8 &R 5 48 40l B-actin, COX -2,
TNF-o %)t 7t RT-PCR #5734 4 i 2 A 25 2 K Y
T M 2SR N B — A A R U, X g R SR . S
HACE AN COX-2mRNA Kk 2 A G158 X
(F=886.930,P=0.000) ;5 Ti ki gHAH L, Ti + &5
Rgl 41 .Ti + 1 Rgl 4 . Ti + Ik Rgl 41 % iF# 41 COX-
2mRNA ff) £ k%59 (P =0. 000, P = 0. 000, P =
0.000,P =0.000) ; Ti + /& . H AL Rgl 41 80E 4 40
B (P =0.000,P =0.000,P =0.000) ; Ti +{% Rgl 41
BETi+ .t Rgl 4155 (P =0.000,P =0.000),Ti +
H Rgl 205 Ti + /5 Rgl 2H55(P =0.000) . 5 ZH A
i TNF-amRNA ik 22 A Gt 8 L (F =
1 635.878,P =0.000) ; 5 Ti ki 41 Ml kL, Ti + = Rel
Z1.Ti + ¥ Rgl 41.Ti + 1% Rgl 41 J% iE % 41 TNF -
amRNA 1) 235459 (P = 0. 000, P = 0. 000, P =
0.000,P =0.000) ; Ti + & . fik Rgl 41¥5%: 1F % 41
3 (P =0.000,P =0.000,P =0.000) ; Ti +{& Rgl £

B Ti+ 5. 0 Rl 4055 (P =0.000,P =0.000);Ti +
= Rgl 5 Ti+ 91 Rel 41 H04:, 257 RG24 L (P
=0.057), ($£2)

*®2 5 ARMBAEMMH COX-2mRNA TNF-amRNA K%

211 5 COX-2mRNA TNF-amRNA
EHH 0.386 £0.015 0.399 +0.047

Ti ok 2 1.000 +0. 000 1.000 +0. 000
Ti + /5 Rel 41 0.734 £0.065 0.823 +0.078
Ti + 1 Rgl 4 0.621 £0.032 0.764 £0.107
Ti + 1§ Rel 41 0.517 £0.042 0.543 +0.042

3.5 SARMBREHAMREB COX-2 EEKRMNER

S HE M COX-2 EEHRBMERAGIFEX
(F=886.930,P =0.000) ;5 Ti # kil (0. 854 +
0.067) AL, Ti + & Rgl 2H.Ti + §7 Rgl 4. Ti + fi%
Rgl 2} IEH 4 COX-2 iy Rk E [ (0. 774 +
0.045),(0.634 +0.054),(0.433 £0.032), (0.304
+0.058),P =0.000,P =0. 000, P =0. 000, P =
0.000 ] ;Ti + . " I Rl AHIELIEH AR (P =
0.000,P =0.000,P =0.000) ;Ti + & Rgl 44 Ti +
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Rgl #41 . Ti + 1% Rgl 4098 (P =0.010,P =0.000) ;Ti +
H Rgl 24142 Ti + ik Rgl 4158 (P =0.002) . (& 4)

EHHA  TiHKRgl4l Tit$Rgl4l Ti+ERelI4l TitHokigl
e ————— .

4 5 ARMBHEARt COX-2 EAMFE
4 T i

PGE-2 2 —FhE B[ 40E A T, & COX-2 5%
NABAE DU ER I AR P, LR i e COX -2 AEH]
IR PGE-2, nl il B A0 a1 RN oAk, 53
VR o )R SUORE AT R S R 1 40 M A i COX -2,
TS EYE PGE-2 IL-6 \TNF-a  IL—1 Z£21 iy
DR 7= A AR 1 o T TL—1 25 1 40 P
cAMP G 3G, GTP G 3G 5 , 7 10755 1 240
724 PGE2 \IL-6 TNF-o 2540 [N 71 A5 2
RN TEEA Ti ok iy i A5 77 W b COX =2,
PGE-2 TNF-« IL-1 IL—6 1351k B i 00 | JES2 Ti
TRCRL BE SR B 40 i 43 W PGE-2 [ TNF-q \IL-1 IL-6
SR MR T

IL-1ra fig 5 IL-1 ZAKR F 454, AT 1L-1 i
S RUE AL PGE2 P SR MR ", Ase
AR IR, 5 B A M SR P IL-1 3R
Ti ffokhr 20 ek, 47 A2 B Rel T-1iAY 3 41 1L-
10D {EANFIEH A A Ti okl Z 8], 17 TL-1ra (3R
BN Z AR PR 2 NS B Rl TS, B
B AR SR I -1ra (Y FRIRIG 5, AT A IL-1 (1)
AT, D8/ TNF (PGE-2 S5 58 i [ 7 1 41k o

ANZRKEA VR DUAMEEN, H Rgl /]
il COX -2 PGE-2 TNF-o . IL-1.IL-6 [
PRSI RS A R R, &0 24 h R IR, A
A NSRBI Rel (1% 5B 41 35 77 W PGE-2 | TNF -
o IL-1 IL-6 FZAI R T Ti kil , 2 NS 8
A Rgl T-H 5% 77 09 0 41 il COX—2mRNA | TNF -
amRNA [k K& COX-2 # H 1RBIRG T Ti fWoks
2,328 NS B Rgl mII805S Ti SOk % B w41 A 1)
T, AW G T I k. W N 50 pg - m 'Y
NS A Rgl AT 240 i (9 T2 A8 U R RRAE K AR i i
A I 3 0 MO 4T ) 1 A AR S
PEBL25 pg - m ™' 50 wg - m 7' 100 pg - m '3 A HRSE
NS AT Rgl X5 T fokr e 155 57 1) B2 i 4
FRIEAT T3, 25 58 BAIGR) & Rgl XF94E -3k 1)

MR P ) Rl 38
AWFFEEEREW], e A Ti ok LG 57 ),

Ti TR RE A HE R 40 70 M8 RAE N 1, AZ K Rl

TIRAT Y TGOS I A A R A R E

TS, X T REZ A S B Rel #1001 R4 F4 Bl

W, B N LT AR s s i R I ALH . (HAZ 2R

Rl Xof Jlt 4 ™ A 532 Wi ) B A1 FAIL 1) B 245 4 791

RN R AR A it — TS
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