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5 AN SC TR A I8 T RIS RE S Wy i 75 1

BRI B

WE BB TR (Sal) B A7 SRFEIKE ( Dex) X
NG Z2 W5 ( LPS) 755 i N 56710 R 20 I U8 T R JRRE SR Y A2
HAEFRBLR . FFiE B AT AMIE R, 73 E
faFEXT HRZE ( Cuel 1) \LPS P53 RIZ ( LPS 41) \HiH] Sal 41
( LPS + Sal #H) . #J Dex #H( LPS + Dex #H) .Dex Bt4 Sal 24
(LPS + Dex + Sal ) o #5 47 v LPS JJJ# 8 h( 100 ng/
ml) ,Sal( 50 wg/ml) FI Dex( 100 nmol/L) HLAE 48 he
PEE DA TN 2 L P 15 5 R SRR B BE A% 1 ( BrdU) Je a4 5E
A FARAS , Western blot A5 4K B 40 M JA T AR &5 40 F - 40
WL T fil RS B 4 T s ELISA 36l i 3 h 48 5 R 7. &5
£ 5 Col 0, LPS 40 Mg A& £ WY 8 T, S T AH G
REALE IR B B R BT RE ) R R IR I KRR R
SEAMIE F-( P <0.01) . 5 LPS 4 1t4%, LPS + Sal 445 LPS
+ Dex ZH A NIIA T IR A PR ff , P T-h5 ik BAHOGIE B 5 +
T, BAAE RE AT B4R L A B T4 /K T IR (P <
0.01) o 5 LPS + Dex 2H [£,4%, LPS + Dex + Sal ZH 21 Jfd 8 T30
G WG, TR R UR T AR AR B T R A KO T,
YN I FE R ) 1 R L RE R0 WA KT 32 3 A g A
L5it Sal ] LL#ET Dex X LPS S A\ KB 4N T Fn 46
i SN 3 FCATL I T 8 A2 5 T IR B R b A% % SR 7 kB p65
( pNF~«B p65) g8 IR FE A F-o( TNF-o) B2 97 38 6 37
KRR
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15% AEHZ AR PRG54 2 1 o i
JRLES SRR B D RE XS T 45 i R A B A o
B BT A B 2 OCEZ MR . A SEFkE
( dexmedetomidine , Dex) & — it 5 1% B 1 5% IR 14 5
AT BUR 5 2 S ST R Dex
W RA PR £L5 KAF ( salidroside, Sal) JZ 4T
BRI E T MRSy T RS HGE Sal Bt
M BR A LA B 28 T0 B — @ AR VR, Sal /R H]
LT 55 908020 2 2 P il 0 30 R 0 I At L TN
15 P HL A 5543 T ( reactive oxygen species, ROS) 4
Ao IZBFFE T EAR) Sal Fl Dex A HZGTENR £
B5( lipopolysaccharide , LPS) 75 5 1) A\ 515 #1841 Jifd
I TSR AE S AR Y X6 28 4 L ) s i AL o

1 HRSHE

L1 X5 DMEM 2085 I i 4 05 A g
g B 2% [E Gibeo 2y A5 #3745 ( Hoechst) 4t {5, 3342
Pl & ( 515 ab228551) P AR B K&
KM E B K B 9 ( cysteinylaspartatespe—
cificproteinase-9, Caspase9) ( 5% 5: ab32539) |
Caspase-3( #%5: ab13847) \BrdU( %25 ah8955) \
I AR 1 ( denatured type IT collagen, Collagen 1I)

(5245 ab34712) \RAEHE H RWE( 575 ab3778) |
MMP3( £%*5: ab39012) . p65 ( 7% 5: ab16502) . p-
p65( #5842 ab6503) .GAPDH( 485+ 1056) — 4y
H 2 abcam 23 7]; LPS( 175 12630) W H 3£ [
sigma 2y A;  HRP FRic i 1L 50/ R ZHt il A 6 5
Santa Cruz 7 #]; ELISA 35 &0 [ 20U 3G £ E
PIRHBARATBR A 75 F14 3 6( interleukin-6,11.-6)

( 525: EELRO015¢) . Jif 8 PR FE K 1o ( tumor nec—
rosis factor alpha, TNF-a) ( 4% 5: E-ABH0698) | 11—
1B( 55 EELMO037c) W F1 |- HEMEAT B3 AF 2
Ao

1.2 {428 PCR {0 Ayl A B 155 A3 i A

EEMASRAH]; Gel View 6000 1k7°7 %K G HEK R &
G HT M m BAERA R R . Multiskan GO iR
130 A 3& [ Thermo 22 7] o
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1.3 XEFH*E

1.3.1 5B AXTHEFmpE FRELEHSMT,
RIS A T OG5 4 R 3 R H R (FRAR N
[F&) ,Je/5 M 0. 2% R [ 0. 2% 11 AU 5
Tl G DMEM %59 .0. 2% 11 759 Jise J52 it 175 ¥ T4 Ak 30
min, F-HIA DMEM 55738 (1% 20% Jif 4 103 « 4 55
% 100 u/ml . FHFFZ 100 u/ml) ] B0 ML, 7 A
FRFRMLA, P55 T 37 C5% CO, 1R RN B 3s 524
RS, — M4 ~6 h JEHCE AL 4. MW
YR AE R IE AL, B9 3 d 40

1.3.2 LPSHEFAXTRE @MLK T X BZIKAEA
hoym BUEA 3 IR AT BB 4l i, 4 )ik &
fa X FRAL( Crl 2H) \LPS i A A1 20 ( LPS 41) 3
JH Sal #H ( LPS + Sal 2H) . 84 A Dex £H ( LPS + Dex
2H) Dex B4 Sal ZH( LPS + Dex + Sal 4) . £ 44
IR LPS 3 8 h( 100 ng/ml) , Sal( 50 wg/ml)
Dex( 100 nmol /1) ZE4E{di ] 48 h. WAL 4RI 4 -
1.3.3 Hoechst & XJ 25440 PR A5 5% 48 h
JE AT AR IR S IR SRS M 0.5 ml [ &
[ 22 10 min; 2 BRIE E A PBS P2 ¥R, B:K 3 min;
JMA 0.5 ml Hoechst Z4 a3 44 €5, 5 min; ] PBS ¥ 2
U BEIR 3 ming NPTV R E W b e %
G AR TR

1.3.4 ZixEEe BAELTRIRBUIIHTT,
S A T 151 26 0. 019% 22 B3 28 2 4.9k 1Y) 35
RS2y b G E A 4% 2 W 30 min.
PBS ¥, F 4 Triton X400 & % 76 vk 3835 5
ming W 3300 325 Y, A T A B AT Y, 20T AT 1
h; I E —Pr 4 Cidk. H,PBS B0, 8 76
ICHY ZH(WREEN 1 2 200) , = IREDEHEE 1 h, PBS
e, 50% Hith — 75 W A, 37 BRaBE G ISR A Al
BULEE .

1.3.5 5= BLASKE Y M 3 (5-bromodeoxyuridine,,
BrdU) it 2m je 3 78 AR B 5 4% 20 4B G L X 6
FLANMIAR AT 4 AR, 1 x 10° 4~/FL. S A BrdU, 37
CHFE 40 min; FEREFRIL, JE TR PBS Pk 3 1k,
H 2 22 10 ming 833 25 < T8, 0. 3% H,0,-H i
30 min K PR A AR 5% 1EE Gl i B,
Fikf 100 °C .5 min AP R VKIRR HIJG PBS Uk
W m—H T/ BrdU Sdo( TAEMREE 1 : 50) ,
FAPEXT RE PBS, Hoechst fof 4%, 7F 1 i 5% T Bl AL &
510 HEF, 1T S50

1.3.6 Western blot #m o & & £ ik WdE 4
ZH A, PBS 5% 3 U, RS 0 25 1 it 410 11 550 1% 240 e

SRR T 2050, 1 RIPA 2L A% W 42 B4 24 200
HFHo. FH BCA K GG B H S, 10% SDS-
PAGE p & g H 2k TR EMUE R EA T E
PVDF Jiii. 5% BifgE @B A& A 2 h, MG
IMA—HTT 4 CHDR, 5 2 KINAX R —Hi =
B 1 h, 5 ECL B B52 . SDS-PAGE #E
JREHL VK 2 B I 2 PVDF i, 25 5% BSA H 4] J5 4
UOIREE AR —HU R —Hi. WEIFG IR A A
X ik

1.3.7 ELISA A& X2 B -F B4 4008 Ll
{76 4 000 r/min B5.0r 8 min, BUH b 17 W AL S 56
F o JEE: 050325 AL bR e ah R S L . 75
FrRAs AR b bR o i AE INRE 50 WL, RFIAR S LSS m
FEMAR B 40wl 2RI FEINARIAE & 10 pl. HF:

MBS AR5 & T 37 CHRE 30 min. FLE: ¥
30 5k 4 Y V% VR 25 48 /KRR 30 £ 5 A5 . Uk
e /AN TR BRI, 2o A BT AR LR
WL E 30 s ek, kR 5 G I

BFLMA AR 50 pl, 25 (AL A T TR
FH BRI B AR 37 CHRE 30 mine PRik: FRK/N
OB PR, 55 208K, BT, AL e T,
B30 s JEAEL MIER S Wit B fALe
IR AT A 50 b, FMA & 50 B 50 wl FHEE
PiRA1,37 ClE A 10 mine 2k BEFLIMA 50
wl bW, 28 0k e i (U B R (S 3 e () o
R LLZS LI, 450 nm I K AR 7 DU 3 4% L i i
Y6AH ( optical density, OD) o U EFEINZ 1F W 5 15
min N7

1.4 St SR SPSS 19. 0 1755350 #7

TIEERDL x x5 Frno J5 257 H IR IE 5045 W)
2 R] LA FH 5 IR 3R 7 26 43 i, B 22 W0 FH Rk AR 36
PL P <0.05 HZEFA 5112705 Lo

2 HR

2.1 Sal BX& Dex &I AKX TR B HBAE T KT

Hoechst Ju (0S50 25 J R W], Curl 210 40 L (4
BRI o) oA AME S8 —; 5 Cul 4 HeL, LPS
HPCHAMAZE OB, R Z (P <0.01); 5
LPS £ Lb 45, LPS + Sal 411 LPS + Dex 21 4 4%
B OIREEA FTREAR, BUm b (P <0.01) 5 5 LPS +
Dex 21 Fb %, LPS + Sal + Dex 214K A% & (0 0.3
WA, B W s/ (P <0.01) , DLIET 1o X441 HE
fhEFT Western blot #: & 8, 5 Crd 20 ks, LPS 4H
Caspase 3 flCaspase 9 F Fxm B EWE (P <0.01) ;
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F1 AESEARBHMATER
A: Hoechst Y4 (0,5 5 40 il 4 T 175 B0 x 400; B: A< [a] 4b B 21
ML T ARG H T 5 Cul 4 H#: ¥ P <0.01; 5 LPS 44
Hod: #P <0.01; 5 LPS + Dex 41 H#%: 22 P <0. 01

Ctrl LPS

5 LPS 4H He %, LPS + Sal 4 #1 LPS + Dex 4 Caspase—
3 il Caspase-d 35 B I B P <0.01) : 55 LPS
+ Dex 4 %, LPS + Sal + Dex # Caspase3 £l
Caspase-9 Kk i Z FEAR( P <0.01) , LI 2.

Ctrl LPS  LPS+Sal LPS+Dex LPSSal+Dex
Caspase-3 ‘“‘ e—
Caspase-9 | Ny e —
carpi (D D WD G NN
20T v [JCul
LPS
16} Y HLpPs+sal
Ny =R
i 7
FEI 0.8 \/
FAVAY
0.0 § = -

Caspase-3 Caspase-9

B 2 Western blot #ill A~ 5] 4b3E 2B
ZABt Caspase-3 F1 Caspase9 FiAsKF
5 Cul 4185 ** P <0.01; 5 LPS # b4 ™ P <0.01; 5 LPS
+Dex 4 15F: 24 P <0.01

2.2 Sal Bt4 Dex {2k S ML  BrdU Jefn
SCIG W, Cul HEFMEE O ERE %&ﬂ@
Fbdss, LPS 2 %K 40 B 25 (0 %0 & o b (P

LPS+8al LPS+Dex LPS+Sal+Dex

0.01) ; 5 LPS 44 H.%¢, LPS + Sal 24 11 LPS + Dex 2H
Beg s OECE A TS in( P <0.01) ; 5 LPS +
Dex 2H H0AL, LPS + Sal + De 21 5115 41 il 45 (5,55 &= 4
I (P<0.01) o WA 3.

2.3 SalBX& Dex Rt BH T W INEEE R
Western blot 325 ¢ 7~ , 5 Cul 2H He %8, LPS 2H 4k &
A5 Collagen T FER B 4 11 MK 1235 B¢
1%, 3£ 5 4 J& 25 A 843 ( matrix metalloproteinases—
13,MMP-3) FiAgE B & FFH(P <0.01) ; 5 LPS
2 LA, LPS + Sal 21 il LPS + Dex 41 5115 41 g 43 34
Collagen [T FHRCE & 111 R WK -4 Pr # 55 , MMP- 3
FEEAT (P <0.01) ; 5 LPS + Dex 2 135,
LPS + Sal + De ZH 4K & 20 3 53 W Collagen I Fll %K H
PR B2 TS, 70 W MMPA3 fE ) 2 % T
PP <0.01) . WK 4,

2.4 Sal BXS Dex FE{RERE 450 23 b 5 iE & F
ELISA #5415 4 vhoAH OC 4 i A - 1L-6 TNF«
MILAR 25 B, 5 Cul 4 04, LPS 2 5B 4 i
IR AAER T K- B E R (P <0.01) ; 5 LPS 2
%, LPS + Sal 40 1 LPS + Dex 21 %K B 4 it 431
it K 7KFA BT T RE( P <0.01) ; 5 LPS + Dex 4 [t
#,LPS + Sal + Dex £H #7411 i 53 W6 4 4 5 7 i
BFETIE(P<0.01) , WA S.

2.5 Sal BX& Dex B A NF-«B p65 15
SiEME A TS Sal X Dex 7E N HCH 4l
SAE AR 38 G 8 9 B ARG AN [ Ak
PR ANME D p6S AAZAH DL ( {8 ] Hoechst X 45 F 4

M T R @) .5 Cul A HEH, LPS 240 80 40 i
B4 M BATE( P <0.01) ; 5 LPS 4 o4, LPS

+w@ﬁw&um@ﬁ A M AZ B PR A BT T
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Ctrl LPS+8al

LPS+Dex LPS+Sal+Dex

3 BrdU $E&ENKSMMIEE x400
5 Cul 4 % ** P <0.01; 5 LPS 4 b #: #P <
0.01; 5 LPS + Dex 4 F4: 22 P <0.01
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Ctrl LPS  LPS+Sal LPS+Dex LPS+Sal+Dex
Ctrl LPS  LPS+Sal LPS+Dex LPS+Sal+Dex

Collagen 11 Y e e— G
Aggrecan S S G —
MMP-13 sy 4D A o —

GAPDH D A S A A

LSrOcu
ZALrs s T
LPS+Dex \\\
:'; 1.0F gLPS+SaI+Dex §
I Qs \ .
¥l 0.5 | . \
0.0 - %
Collagen 11 Aggrecan MMP-13

& 4 Western blot # il B REN B HAEHEXE B RIEKF
5 Cul 40 #e: ** P <0.01; 55 LPS 20 [ #%: * P <0.01; 5 LPS
+ Dex 41 [b4E: 42 P <0.01

[( P <0.01) ; 5 LPS + Dex 4 b4, LPS + Sal + Dex
P AMIAZ PAPER W& T RE( P <0.01) , ILIE 6.
[, {5 1] Western blot Xof £ ZH R 20 M A% 5 i A
kB p65 ( nuclear transcription factor kB p65, NF+«B
p65) WIHIE LA TR . 5 Curl 41 HEHL, LPS 2 %%
AN NF«B p65 i K-F 8.3 7Hi (P <0.01) ;

5 LPS ZH Hb#5, LPS + Sal 201 LPS + Dex 4H %5 4
i NF«B p65 3% 504 B FRE( P <0.01); 5
LPS + Dex 2 't %, LPS + Sal + Dex 20 & 41 g b
NF~«B p65 751 i 2 F (P <0.01) , LK 7.

200r ¢l

LPS

LPS+Sal

- [0 LPS+Dex

B LPS+Sal+Dex

7
S

& & (pg/ml)
g

50

IL-6

IL-1P
B 5 ELISA RS HIHE X EFRIZKE

5 Cul 4] He#s: ** P <0.01; 5 LPS 4] b #:: P <0.01; 5 LPS
+ Dex 41 1% 22 P <0.01

3 it

L EMEG A 5 K& Sal, BAPIEE Bt
AN B 2 BRAE . Dex BR T A B AR 5
VEFRAN, TRV AT LA i 3876 BEB e BE 4% 1 % , {20
¥ B TNF-o0 55 48 i K5 (14 6 B~ B s 1 ik
YL, DN T4 o 4 B 5k B R 7 o Luo et al™®
WFSEUESE , AEAE /N0 FfL i 98 AS49 il 3R v, Dex ]
DL L FAI C/EBP [R] Y5 8 A 538 4 14 1 24 > 9
T &A= T Wang et al ! [FIRETE AS49 4 h
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Ctrl

LPS

-1

LPS+Sal

..

FAVa)

,__I__I

LPS+Dex LPS+Sal+Dex

E6 HAbIE NF-«B p65 RiAEMREYE

A RPEETEGRIN AL IR NF«B p65 3k 78 7 B i x
400; B: B g 96 YGRG I 4%5- Ab BRZH NF«B p65 ik 45 R 4011
Wi 5 Cul 1A ** P <0.01; 5 LPS 4l A ™P <0.01; 5
LPS + Dex 40 [b45: 42 P <0.01

Ctrl LPS LPS+Sal

Ctrl

NF-kB 65 GG —

LPS  LPS+Sal LPS+Dex LPS+Sal+Dex

p-NF-xB p65 s S S

GAPDH A

1.0r -
w 0.8
-1
-9
2
o 0.6 F
é i
B !
04r
E;
2 o
Y 02L —
AN
0.0 LI | [ |
Ctrl LPS LPS+Sal LPS+Dex LPS+Sal+Dex

7 Western blot #il| & 4b I8 25 NF-«B p65 FRiAKF
5 Cl 41 e #s: ** P <0.01; 5 LPS 2 [b#s: P <0.01; 5 LPS
+Dex A LA 22 P <0.01

HER] Dex 7] DLid ik o215 - W 3 6B 52 AR S BT
TR IE B, M T R A . A SR B HRGEFR OA 3K
AUV ) AL T T R AR AR PR B S Bl 4
1755 Fda( hypoxia inducible factord o, HIF o)
FikKE E A" . HIFdo 7] LIS TGFB1 4h
T DL E AL £ 4 B A VR ( plasminogen activator,
PA) it/ 15 )58 A G il PA 35S TNFo |
V&, B 3G F U7 Caspase3 1 MMP-3 ﬁ%m:; i
MMP il PR 7~ 1 3 32K DT e ik T e 3 2 1 LA 20

LPS+Dex LPS+Sal+Dex

R 24 N P R A o AR TR 4 SE
LPS 175 5 i N\ OG5 3B 4l M ™= A K it RRE K7 TL-
6 TNF-o 2. %} LPS + Dex ZH 3B 40 s £ 17 Sal Bk
& Dex AFRJG , 40 43 W TNF-o 116 il TLA B 25 ik
DI H M N Caspase-3 fil Caspase9 #f & A= W I
WAL, I HL A 2 1 40 B ) 3 B L 9] e ) R s A
M%) Collagen II 11 Aggrecan 2 [ 43wt i, MMP-3
IR E R F Sal AT LIJEFE Dex X 45CH 40 ffd
TREMCEE , AT LIAT M i R AR T, R Bsd v)
AR T 241 348 50 R

TGFB fF5n FHEZMERGFSRETS 5L
Y 25, AN A B o 2 A T G RE R BRI I
a4 TGR-B1 — 7 T FAIE p-NF+«B p65 1 TNF-o
TE MR AR 2 RE BB 1L-6 ILA7 55 ke 410 il S 738 R
g 5y — Oy TR AT L 45 A TNF-o 3t 5] 40
Caspase-3 #3114 98 T30 ORI M T2 & . L5
SERF, IEH AT A p-p65 Al TNF-o F23K7K
SR, H p-NF«B p65 /> A#%; Zead LPS i53: 2
JEPIE K 235 T, pNF«B p65 K & i A 4 i
1%, Dex BIR AT LIARUEAR — 5 KRB KF- AHRES
i Sal ZbFR5 4L p-NF«B p65 il TNF-a 55 3k 7K
Vi — 2L REAIR, pNF«B p65 A% B4 15 3] W]
e . 6 Sal AT LA AR i Dex X2 L N NF«B
p65 I, I Bt — 2552 R A DG R 1 23k
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Synergistic effect and its mechanism of salidroside combined

with dexmedetomidine in LPS-induced articular chondrocytes cells
Du Gangl ,Chen Na?,Liu Xiaoyam1 et al
(' Dept of Operative Anesthesiology, >Dept of Quality Control, The First Hospital of Shandong Zibo,Zibo 255200)
Abstract

Objective  To investigate the regulative effect and mechanism of Salidroside ( Sal) combined with

dexmedetomidine in lipopolysaccharide( LPS) -induced articular chondrocytes cells. Methods The experiment was
set as healthy control group( Ctrl group) , LPS induction model group( LPS group) , Sal group alone( LPS + Sal
group) , dexmedetomidine( Dex) group alone( LPS + Dex group) , Dex combined with Sal group( LPS + Dex + Sal
group) . In each group, LPS was stimulated for 8 h( 100 ng/ml) , Sal( 50 wg/ml) and Dex( 100 nmol/L) for 48
h. For this purpose in this study, the apoptosis were detected by the immunofluorescence; the cells growth were in—
vestigated by BrdU staining. The protein expression of apoptosis-and inflammatory—+elated were determined by
Western blot. The levels of inflammatory factors were detected by ELISA. Results The effect of Dex suppressed
the apoptosis and inflammation were promoted by Sal in articular chondrocytes cells, inhibited the activation of NF-
kB p65, and decreased the inflammatory factors including IL-6, TNF-« and IL-4 B, associated with the declined of
Caspase-3 and Caspase9( P <0.01) . Conclusion Sal can increase the apoptosis and inflammatory response of
Dex induced by LPS in human chondrocytes; the main reason may be by down-regulating phosphorylated nuclear
transcriptional kB p65( p-NF«B p65) , tumor necrosis factor-a( TNF-a) and downstream pathway activity.
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salidroside; dexmedetomidine; articular chondrocytes; apoptosis; inflammatory factor



