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Abstract Objective: To investigate the effect of dopamine(DA) on the treatment of osteoarthritis and related molecular
mechanisms. Methods: 60 SPF male SD rats were established with osteoarthritis(OA)rat model by right anterior ligament
cross-section measure,and the mechanical pain threshold and knee diameter of the rats were measured. Interleukin IL-183,
IL-6 and tumor necrosis factor TNF-q in peripheral blood of rats were detected by ELISA. RT-PCR was used to detect the
expression of IL-13,1L-6 , TNF-a,metal matrix proteinase MMP-3, MMP-9 and MMP-13 mRNA in rat joint. Pathological
changes in joint tissues of rats were detected by HE and Safranin O staining. Western blot was used to detect MMP-3,
MMP-9, MMP-13, Akt, p-Akt, p-Ik-Ba,s Ix-Ba» p-p65 and p65 protein expression levels in rat joint tissues. Results: Dopa-
mine significantly increased the threshold of mechanical pain in OA rats and reduced the knee joint diameter of OA rats(P

<C0.05). It down-regulated the expression levels of IL.-18,1L.-6, TNF-q« in peripheral blood of OA rats(P<C0. 05). Dopa-

mine significantly down-regulated the mRNA expression
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in
joint tissues of OA rats,and relieved inflammatory cell infil-
tration and cartilage matrix degradation in the joint tissues of
OA rats (P << 0. 05). In addition, Dopamine significantly
down-regulated MMP-3, MMP-9, MMP-13, p-Akt/Akt, p-Ik-
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Ba/lk-Ba,p-p65/p65 protein expression levels(P<C0. 05). Conclusion: Dopamine has potential value for the treatment of

osteoarthritis,and this effect may be related to the inhibition of Akt/NF-kb signaling pathway activation.

Keywords: dopamine;osteoarthritis;molecular mechanism

T K (Osteoarithrits , OA) J2 5 UL 1Y 26715 %95
Z— s HURR AU OGP AN B 2 R T A RS 5 i
BREES LB OCTT AR I R HIL AN O 3 BT {H 4R E R
I HIUBRAR A5 5 B 0TS R R IR AL B DA OGS . £
L Jig 2 — i 22 388 J5 4900 ) i 22 M 15 3 0 R E R T
5 TL-18,11L-6 B TNF-o 7 Az Rl 48 P /MA B0 51 1Y
RYMERAE R . (02 B R T T R IE YT
Y B AL AS R T8 M PRI AR B9F 5 R T B O 71 48 KB
BRI PFAf 22 T e 19 B O 0 RAE I SR 5 0 7 AL
1 #MBE5FE
1.1 SEERshy)

SPF ¢4 6 A i SD KR 60 1, & i & 220~250
g o WA ST g B R R 2 sl S 3 bl S VR AT IR
SCXKGHr)-20190023
1.2 528 259 5 i)

Z [0 i 6 8 #h (H8502) I 3K T+ Sigma 24 w6 (3£
ED ; Anti-MMP-3(14351) , Anti-MMP-9(13667) , An-
ti-MMP-13 (69926 ), Anti-GAPDH (5174 ), Anti-
NFkB p65 ( 8242 ), Antip-p65 ( 3033), Anti-Akt
(4685) , Anti-p-Akt(4060) g F Cell Signaling =4/
Al (L) s RIPAE 2% W (P0013C) . 8 1 il i 12 Tl
FHRNR A P (P1046) 3K T8 = R AW R A RA
A (D
1.3 SLE{dAs

L AR i b7 A Varioskan™ LUX(FE¥E K, £ FH)
NanoDrop 2000 Spectrophotometer ( 3§ 2k &, 3£ [H );
StepOnePlus™ Real-Time PCR (3% 2k &, 35 H); SDS-
PAGE Lk B # e HiAX (Bio-Rad 24 ], 3G FD .

1.4 J7¥:

L4.1 HXWRINYER R AT 58 L)
U0 AR ST O R R R AL B SD R B IE H IR
g2 1 JFLUG 258 12 h B T Z 48 (50 mg/kg) 5 i
TE SRR [ 7 TS B0 B VR 6 A RO T9Y 1 25 i B, il
RWEFETELEE T TR NMTL 1 cm Y15
I AT IF 5CTT 15 1] i 40 8 15 22 SO0 7 o9 ] @) 0 v
A At S8 500 R TE SR ES 4 d Bk
2 AT AR K BRUAE A HABAT AT &b PRAR 5L 4% 5 1
HL g FARY KA 0 K.

1.4.2 THUE FARE 2 LRERCT BRI
R T 1 35 RORE 36 A5 i 2 1 DR B B AL 23 D B R A
Z UM 5 pg/kg, Z L 10 pg/kg, Z i 15 pg/kg

ABH XS BRZH (RUGA R TR A - 4 mg/kg) » R H JR i O
TR 1R /A LG Z 5 L R 1 IR SE 2 L
0 R OG5 AR FL AR A o 180 1, 9K 5 I 32 3 I OB, JBt
HHEAL BT 43 B O TT A AT SR 2 52 5
1.4.3 ELISA ¥ WS K BN . 43 25 17 il
PR ELTSA 2070 6 AR e i 3 7 150 I 45 4 0k B
W TNF-o, 1L-6 F1 IL-1B Y & & .
1.4.4 RT-PCR & J3 8§ FUAE 92 50 0K BUAY B OCT9
L, FRELZT 30 mg, Ml A 1 mL Trizol 2L/ ¥k , 2H 2L 0T
BEALS) 3% PR EUAH 21 5 RNA, i NanoDrop 2000 Spec-
trophotometer ¥ Il RNA f ¥ & Fi1 4fi &, ] Prime-
Script™ RT 5] & 1 gDNA Eraser(5 H EA YA
ARAF . HAH RNA pg) W55 304 cDNAL ]
fic s SYBRs Green Master Mix (ifs ME#%, 1 E) 1)
CFX Connect™ Real-Time % 4t (BioRad, 3 E) # 17
qRT-PCR & 43 #7 . 9738 5574 95 “C HUZ P 5 min;
95 ‘CAEPE 15 5,60 ‘CHEfH 30 s, A 40 MER, I f5
WA 22 g it MMP-3, MMP-9, MMP-13, GAPDH
mRNA &K KF-. FIYFFUF
1L-6-Forward,
5'-CACCACTGCCCGTAGATGAAG-3';
IL-6-Reverse,
5'-AGGGTACAGTCGTCGAACTCT-3';
IL-13-Forward,
5'-TGAGCCAAGACAGAAAACCCA-3';
IL-1B-Reverse,
5'-GGGACATGAGTAAGGTTCCTGTT-3';
TNF-o-Forward,
5'-“TTGCTCTTATGGATTGTCCCC-3";
TNF-a-Reverse,
5'-CATTGATGCAGCACAGTTGTC-3";
MMP-3-Forward,
5-AGTCTTCCAATCCTACTGTTGCT-3';
MMP-3-Reverse,
5'-TCCCCGTCACCTCCAATCC-3';
MMP-9-Forward,
5'-“TGTACCGCTATGGTTACACTCG-3';
MMP-9-Reverse,
5'-GGCAGGGACAGTTGCTTCT-3";
MMP-13-Forward,
5'-ACTGAGAGGCTCCGAGAAATG-3";



18

MMP-13-Reverse,

5'-GAACCCCGCATCTTGGCTT-3';

GAPDH-Forward,

5" TGTGGGCATCAATGGATTTGG-3';

GAPDH-Reverse,

ACACCATGTATTCCGGGTCAAT,
1.4.5 EHSREEHE (Western Blot) i /B IR £E
SIS R B B G T 2L, BRI ZY 30 mg, A 1 mL
RIP AR [ 2L W, WF B A LU 50 9% . AR i il 2 v 14 A
PR A S E A, R BCA BE A E &, A
Loading buffer(4 X ) F 100 °C 2 # 5 min, R 5 R
SDS-PAGE Mk 73 B & H » ik £ 14: 80 V, 30 min;
120 V.60 min, FfiJ5 %M 100 V,90 min ¥ H 3K 43 55
Je B HE R 2 B 245 (PVDE) i) (Millipore , 38
ED . 5% BSA ZE i #1] 60 min, TBST P 5 K.
5 min/ %, F—$. (MMP-3, MMP-9, MMP-13, p-p65,
p65, p-Akt, Akt, p-Ic-Ba, Ik-Ba il GAPDH, #% 1 :
1 000F B 4 CHFE 1% . TBST #£% 5 K, 5 min/IK .
M ZHi(HRP #33c 1L i 1G #il HRP fricd th £ 41
B IG, 4% 1:10 000# B Z IR F 90 min, TBST ¥
5.5 min/ ¥, H ECL k2% & 6 (Millipore, 26 [#)
WK Tmage] B4 20 B7 K BE{HL
1.4.6 IR SR I8 ARG -G 21 9% €8 0 2 21 [

207 - BFRE
w0l.5 N
5 k- ZERES | o/ke
4&51'0_ -+ ZERE10 pgkg
= ~ ZBEHI5 poke
®0.5- o [FbER AL
0.0 T T T T T T T

Hih 1R/
(@) ‘BRI HRARRAPLAR R RE

Chinese ] Trad Med Traum &. Orthop,Sep. 2020, Vol. 28,No. 9

3 Y e R 0 K BRURE DG 2 2L B AR Ak, o3 B MR S G K
A SCTT 8L B T 10 %048 /R B AR 2 24 h, SR 5
EDTA 45 % (0. 5 mmol/L,pH=8)Bi45 15 d, % 3 d %
LRI A A3, VDR 4 o 386 1 43 5010 R FH O ARG -7
2T Y0 1 7 21 ] 2 et UL AR TR G 1 A SV AR 4k
1.5 HEiteaor:

A7 846 25k ) GraphPad Prism 8. 0 #4734,
ZER LR N T L5, H One-Way ANOVA #E47 £ 40 %
PR KL . P<<0. 05 ZR A% %E X,

2 #R
2.1 Z Rk ST 48 O SRUHL AR R 1) R A g O
IERE AL

PUAR P e 1 {8 45 SR R W] 5 1B R4 R BUAH
MNER 3 T I 4 5 AL 20 K R A AL B M R M L R
IR FF8E B LI A5 0L 45 T 2 I VA U7 4 K B LB
PE IR B (B S 5 0 L 25 S A SE T L (P<20. 05, 1L
Kl la)s G HARS SRR 5T AR5 4H R BAH
RN RRE DI GRS RSN NGl SR R T
I FESE SR AL 45 T 22 I VA T A R B R G
AR W RN 22 A g E L (P<<0. 05, WL
1b), ERZEIR R A RA) L Er 1 SR vl ey
RRFUBEAL, JF ) 26 3R W] 2 [ i 2 W8 A 0 i R
RIGITHE .

i > BFERE

- R

-+ ZERES ngkg
-+ ZEMRI0 pg/kg

b ZORRIS pgkg
o [AkRS A

it B/
() BERTRABBLTERNEMN

HE: SBTFAREK, 'P<0.05; SEEMAL, P<0.05,

Bl sERMEXTRARNMEEBRENEXTERNINE

2.2 Z R E OGO B AN A I R O Ty 4 21
HAE PR F 235 1 52 1

>R Fl ELISA 346 I - 515 48 R BRUAM A i v v 4% e
R 10 & B SRR I 5 AR A L B 20 K R A0
M TL-18.11-6 A1 TNF-o Y& 5 588 I, [5] i 45 5
Z U HRYT i R AR ST R RSN Mg b 118, 1L
6 1 TNF-o [ 555 22 A G243 L (P<<0. 05, WL 2
a~c) ;2R RT-PCR 34600 & 5675 R K BRI TTHL 4%
i PRl F- A 2 IR KT 45 SR R W 5 (BT AR 2 AH HE L BT 2H K
BOGT H Zrh T-18,11-6 F1 TNF-o (335K % |
JH LRI T 22 B R YT 035 T R DG R BT 4
4irp IL-18,11-6 F1 TNF-o B RIEK T, ZRASRITFE

X (P<0.05, WL 2d~D .
2.3 ZUEMXMNE T RRECTHLI LT & B ED
i 2 3K 1 52 1e)

% H RT-PCR Fl1 Western Blot 324 il & 5& 5 2 K
BRLOC T ZH 2 rh L B 4 R 2R I A Y Rk K g5 R R
A AR L, B G &R RG24 b MMP-3,
MMP-13 Fil MMP-9 mRNA £k 7K F B3 .4 T £
RIS 5 RO P T 9 DG 9T R KRR DGy 41 4
MMP-3,MMP-13 il MMP-9 mRNA ik /K, 2% %4
it L (P<<0. 05, WLIE 3a~c) ; 45 J [a] i 22 B 5 1%
FARAAH M B AL R B oG 9 4H 4L MMP-3, MMP-13
i MMP-9 2 R A K 2 1L 45 7 2 DG YT B



HE P B iR A 2020 4F 9 A 28 BB 9

2R MMP-3, MMP-13 1 MMP-9 1) & 4 22 ik 7K 5, B GRS (P<<0. 05, WA 3d) .,

150= 2501 200
gag

#yt 200

—_

74

<
1

100
150

IL-6/(pg-mL")
TNF-0/(pg-mL")
=
f=1
L

100

IL-1 8 /(pg-mL")

50
50

9 o > BB PP B
%%\%39}’5 \”&\»& g 4’{%\@}’5\’ NI
e o 2 aty

(b) BXRFHRAFSNA MR HIL-6HI 7K (o) BRVHLABIMAMAHTNF- o Hi7KF

Y NS % Y N
@_ ’%‘ Qy & a:\,éx L’%‘%%‘ygg\:;: gfﬁi&
% %‘& ’% g #® ¥ ®
(d) BRI RKBERTHLPIL-1 8 HIKF () BRWRARKWHLPIL-6HKTF O BAETRKBEATALVHTINF- o BKFE
B *P<0.001, SEFREL; P<0.05, "P<0.01, “P<0.001, SHEBMHL,

Sl

B2 SEEMBXTRARIMEDMNENBERR D RKERFRIEKENZIE
6

&l

(a) BEFRKABETTHLF b) BRFRRBETHA S (0 BEFRABETHLF
MMP-3 mRNAZ AKX MMP-13 mRNAFRAKF MMP-9 mRNAFKAKF-
A BB B P

-)51 =3 MMP-9

MMPO .'. - ﬂﬁ‘ = MMP-13

£ 0.6

£

411

0.2
GAPDH

B T S
0 @ & e
% %@j{‘é‘ ®
@ BRFHREREXHHLSFMMP-3, MMP-9XMMP-13% %K F
. "P<0.001, SEFRUL; P<0.05, "P<0.01, "P<0.001, SHEHEIF L,

B
K
@_’%

B3 ZERMEBEXTRARXTALATEREREABRIENZM

19



20

2.4 Z LR XE R 9 O RS TY L S B 27 ) 5 )

IAKG- DL Y @ 45 R R W] 58 F AR A H L B
2R Bl 14 O 1 AL 4 B K A ) 28 P 2 N FR T K i 2
RAERE I 25T 2 LR T RE NS T A B ¢ R R R
T LU0 5V A 3 T A K b A7 B0 CUL IR 4a) 5 T £ [
ZrYL A R R W S BT R 4L L L B2 R RO 4
U PR A M IR AL DL R o B R IR A S O 48 T
Z LLMER YT RERS M 1 G 1 2 R RO A 4L BRAY 4K
‘40 R S A 0 TR (UL IR 4b)

B0 SO BN 20, -
BERA K

Chinese ] Trad Med Traum &. Orthop,Sep. 2020, Vol. 28, No. 9

2.5 Z R O R KRG RS Akt/NF-«b
I Y 5

K H Western blot 46 I B &7 4 K B G 15 4140
t Akt/NF-«b il #6555 73 F 1R BAK T 45/ KN S
BT AR LA B B 20 K BG4l 8L rp p-Ake/ Ak, p-
Ik-Ba/Ik-Ba M p-p65/p65 HFRIEKFE B & FHE, 4T
ZEMIRITRE FRE Y RRAR LT AL p-
Akt/Akt, p-Ik-Ba/Ix-Ba. p-p65/p65 5K, 2% F
B Y itk L (P<<0.05), LA 5,

= :' <= ._‘; “ = :__'_:A -:- .5- - :‘.
Pl - =" s -
. : = :‘ ; = 2
)" = : ~ "k". . = .= e 3 o
ZERELS wgke FE A R

() BEFRARRTALHF AR FOROERE (REFREE, K

e H{l\\w\_

A W LD
fBFAR4

(b) BRTRARXTRAFFAESRREERE (REAMIFFCL K BETBIL)

4 ZERMBATRAREATARREZEMNIM00X)

5_
- Akt/Akt

R FRusgas 3 p-Ix-Bo/Ic-Bat
® i = p-p65/p65
?3 s koK
Z Ak kg ok
a, *kk
i) sl e

1_

H: "P<0.001, SEFARAL; “P<0.001, SERHAH,

5 ZERIWBAFTRARXFTAHR Ak/NF-«b 5 SEREHMN

3 itig

B IRATR (OA) & —Fp 8 P, AR R TR
R N B S 1 0 ) B 52 g ™ o R B A A 1 o i
JAE 23 R A S U AR OR R . OA B3 I R &2
BRI OGS YR RN O T M) RE R A I RIR 9T 2

AR F AR YRIT TR T ZAH R EHA L EH
A0 T R B8 25 W 0 5 A 6 2% A A AR
Wb FE IR T S HR R 25 ) RE 8 51 4 B AR
FHEE L R SR I 2 A O R RIAIT 2
Ysa Ul . I AR . B 5T AT S SR AR R )T B



HE P B iR A 2020 4F 9 A 28 BB 9

TH X ROELA YY) T WA . FEARBE
TN T OA K RUBEAL, 25 S 3% 0 B A0 41 A B HL
P R (S /) o ] S AR 2 R R I O T AR
IR (P<C0. 05) , HAF A& W R B3 09I IR &
I OCTTSEIR AN KD » RWIAS B S 9) 28 v 1
RKBRAL, R LM 259 T B S B8 T 52 56 FE A
W Ah L ASAF 98 R WD JR 3 OG99 I 1 S DA Re 6% 1 3 3G
OA KB LA E T 118 R0 22 i OA R BRLOC T i ik
(P<C0.05), b iR 45 R R W Jmy &6 14 4 DA B A WA
R RIGITEM .

e R OA 35 09 50CE 4 20 R 20 80 h 4 K
W RGE B P, 3B IL-18, TNF-o 1 IL-6"7,
OA 5 B 2 o, K 9 48 P 200 M 32 108 OG5 4 4L e i
5l AR £ AR R B R fb R BB T RE R, DA TL-18,
TNF-o #1 1L-6 Jy 3 . P40 il 5 5 P 7 19 B il 2 OA
TRIT R — T E R MG FE AR AE P, R T 5 DA
REAS 1 2 M il OA K ELUAM & 1 TL-18, TNF-o
1L-6 A B . [A) BF 4 BB 98 8 9 5C 59 41 81 rp TL-18.
TNF-a Fl IL-6 f 3835 K (P<<0. 05) , ik 45 5 3
JR RS DA GBS OA KLY 28 5 S .

TN e e E AN 2 — L AR
P2 T R AR B R AR 2 T, R i
2 T R M — 17T A A A 3 IR 0 I 4 R
Y 2L SEREPE B AN, MILAAR & A R SN B B % 5 | A
AT RE B A JRE T AL S TL-18, TNF-o Al
11-6 ¥IRE 6% 8 518 40 i 4 & 2k 5 2R (1 i (MMP) 3%
IR B 2T 0P 20 M AN B B (ECMD B L A1 3B - 6
TR AL R N AR R W R R i 4 DA BB 68
BETH OA KEH X 448ih MMP-3, MMP-9 fiI
MMP-13 235 , [a] B g BE 27 25 S R B DAt fE 0% 2%
fit OA KRG T R M40 3R 1 A ECM B i

W F-kB(NF-«B) /& 5 R IE i % UIAH ¢ 1Y 5% 5%
PR LB A% 38 3 I YT — 2R B 4 DR R 52 i G
S EL L R, FEIE W B R . p65 5 IkB B
BER G WA T A MK RAETE 0T TKK BE5 75 5
1B & A= W W Ak MR ff , 51 & p65 Rk A, 5
Fe 509 08 8 7 45 & 02 iF R ORE AL 4E 16, TL-18,
TNF-o il MMPs #5320 J ik, 0 il NF-«B {5
5 TE R TRYT R MR I BRI . — AR R
B DA BEEHM ] OA KB OCHT 4H Zrp NF-«B {55
FEIE Ak . TR BE L B IR R LS 3G/ R T 22 =R
AR (PISK/ Ak {5 5 19 3005 18 8 o i T i 7+
NF-«B # 2 fk £ 7% 5 MMP (7= 412050 | ABFoE 45 1
W] DA G H OA KEOCT A4 PISK/ Akt 5
538 PR AL IR EE R R £ T (DA W] g i T A
PI3K/Akt 55 3% M NF-«B {5515 1k

21

SRR U AT 5 2 B 22 T e JR A T Al R T R
KB REAE 22 M OA LG i ik A i ELIX R HI
FIRE S AT Akt/NF-«B il A %, (H2 DA 2% hk
1 368 3ot At A 5 38 ™ AR T E G RAE AR AR AN i
885 €5 5 SRS R
5% 3k
[1] VINA E R,KWOH C K. Epidemiology of osteoarthritis:

literature update[ J]. Curr Opin Rheumatol,2018,30(2)

160-167.

(2] E4.FES RGN 52 MmO 4 W R B AE LR B i
UG R ABAFIBE 5[], AR R A R 2019, 39 (18)
1149-1156.

(3] IMFPF ARG, b A DG ST 5 BUR SR LT AR &
Bl 75 ,2018,38(3) :179-185.

[4] HAQ S A,DAVATCHI F,DAHAGHIN S, et al. Devel-
opment of a questionnaire for identification of the risk fac-
tors for osteoarthritis of the knees in developing coun-
tries. A pilot study in Iran and Bangladesh. An ILAR -
COPCORD phase [[[ study[J]. Int J] Rheum Dis,2010,13
(3):203-214.

(5] 07 £+ 5RAR . JE BT 58 25 %) b B 60 R AR & T
B B il AN BN Meta 43 Hr (1], A 5635 bRl 4
%,2018,12(1) :69-76.

[6] LOESER R F,COLLINS J A,DIEKMAN B O. Ageing
and the pathogenesis of osteoarthritis[J]. Nat Rev Rheu-
matol,2016,12(7) :412-420.

[7] PRIETO-ALHAMBRA D,JUDGE A.JAVAID M K, et
al. Incidence and risk factors for clinically diagnosed knee,
hip and hand osteoarthritis: influences of age, gender and
osteoarthritis affecting other joints[ J]. Ann Rheum Dis,
2014,73(9):1659-1664.

(8] AT EHE. 55 A5 Ath K M K 5 ZE 20 5 A ¥R 7 T OG99 B ¢
ARG R FELT ] BAR 2S4S K . 2019,34(6) : 1839-
1842.

[9] RUNEGAARD A H,FITZPATRICK C M, WOLDBYE
D P D6, et al. Modulating dopamine signaling and behav-
ior with chemogenetics:concepts, progress,and challenges
[J]. Pharmacological Reviews,2019,71(2):123-156.

[10] WANG B,CHEN T, LI G,et al. Dopamine alters lipopo-
lysaccharide-induced nitric oxide production in microglial
cells via activation of D1-like receptors[ ] ]. Neurochemical
research,2019,44(4) .947-958.

[11] YAN Y Q.JIANG W, LIU L. et al. Dopamine controls
systemic inflammation through inhibition of NLRP3 in-
flammasome[ J ]. Cell,2015,160(1/2) :62-73.

[12] PAGENSTERT G,KNUPP M, VALDERRABANO Vet
al. Realignment surgery for valgus ankle osteoarthritis
[J]. Oper Orthop Traumatol,2018,21(1) :425-432.

[13] RODRIGUES T A.FREIRE A O,BONFIM B F.,et al.

Strontium ranelate as a possible disease-modifying osteo-



22

[14]

[15]

[16]

(17]

(18]

[19]

[20]

arthritis drug: a systematic review [ J]. Braz ] Med Biol
Res,2018,51(8) :e7440.

AR 25 30, X T B A 6T A8 R Rl A A 4
i B3R g B LR LT . b A i U5 o o7 4k L 2018, 37
(9):699-701.

T e, M, 22 4R, 55 B I TR A A TR YT B K
TRIT] EBRh R 252835,2019,41(2) - 141-145,

VAN DALEN S C,BLOM A B,SLOETJES A W, et al.
Interleukin-1 is not involved in synovial inflammation and
cartilage destruction in collagenase-induced osteoarthritis
[J]. Osteoarthritis Cartilage,2017,25(3) :385-396.
AR B UR AR A, R TR T VR X TR O R R
H YAP/Smad3 235 19 52 m [T 1. op [ 9 31 A4 31 2 &,
2019,35(5):933-939.

WEI X L,DUAN Y W,LIU Y X,et al. Onshore-offshore
wind energy resource evaluation based on synergetic use
of multiple satellite data and meteorological stations in
Jiangsu province, China[ J ]. Front Earth Sci-Prc,2019,13
(1):132-150.

ARASAPAM G,SCHERER M,COOL J C,et al. Roles of
COX-2 and iNOS in the bony repair of the injured growth
plate cartilage[J]. J Cell Biochem,2006,99(2):450-461.
DORRINGTON M G,FRASER I D C. NF-«B signaling in

macrophages: dynamics, crosstalk, and signal integration.
phag y g g

(L8415 70

(10]

[11]

[12]

[13]

[14]

[15]

WA B AT B AR TR A AR H T T R 4 P bR 4
6,745 4G BR A T 24 R T B AE LT, b TT EE2S A Y
2009,1(1):27-28.

T e L ol 44 L AS LIS 45, 1 Sk 5 XoF 4 9% 0 4 2 Bk 8 AN
FEE R R B AR A R AT LT . PR A B 2R
SRR MR, 2011(2) :29-30.

PRI R A A R . 1 R e T R A S 2 0 SR IR
B NG AL A ST LT, i E B 25, 2011, 22 (1) - 93-
95.

PEFEAR 22 B8 30 VF & 55 T B K B2 ) A A 4 2 60l
HJ R AE W O B2 m )], B R R 2. 2015(1)
12-15.

BEER,FRN 2T, 5 S0 % B UK 3R 4
075 25 3R TR A 3R A SR L) . e B, 2017, 32(18) -
2637-2638.

JIANG N, QIN C H,HOU Y L,et al. Serum TNF-q, e-

[21]

[22]

[23]

[24]

[25]

[16]

[17]

[18]

Chinese ] Trad Med Traum &. Orthop,Sep. 2020, Vol. 28,No. 9

[J]. Front Immunol,2019,10:705.
2OV B RO AL UL R X B A B T O T R R
FRAWRMER TR m L], hAE B4 R 2k,
2018,37(10) :1126.
KOMATSU W,ITOH K,AKUTSU S, et al. Nasunin in-
hibits the lipopolysaccharide-induced pro-inflammatory
mediator production in RAW264 mouse macrophages by
suppressing ROS-mediated activation of PI3K/Akt/NF-
«B and p38 signaling pathways[ J]. Biosci Biotech Bioch,
2017,81(10) :1956-1966.
YAMAGUCHI K, KUMAKURA S, MURAKAMI T, et
al. Ketamine suppresses the substance P-induced produc-
tion of IL-6 and IL.-8 by human U373MG glioblastoma/
astrocytoma cells[ J]. Int J] Mol Med, 2017, 39 (3):687-
692.
TR L R IT R 2R VU I AR SR T PISKY/ Akt 7 508 % 4R
T E X I R OGN AR B R B A N A e s [ .
MR 248 ,2019,29(4) 1 34-40.
ZHOU M, LI P,KANG Q, et al. Shen-Yuan-Dan capsule
inhibiting inflammatory reaction by regulating insulin re-
ceptor substrate 1/PI3K/Akt/NF-kB signaling pathway
in apoliprotein E knockout mice fed with a high-fat diet
[J]. Acta Cardiologica Sinica,2017,33(3):285-291.

¥ A% 8 #1:.2020-03-16)

rythrocyte sedimentation rate and 11.-6 are more valuable
biomarkers for assisted diagnosis of extremity chronic os-
teomyelitis [ J]. Biomark Med,2017,11(8) :597-605.
YOSHII T. MAGARA S,MIYAI D,et al. Local levels of
interleukin-18,-4,-6 and tumor necrosis factor « in an ex-
perimental model of murine osteomyelitis due to Staphylo-
coccus aureus [ J]. Cytokine,2002,19(2) :59-65.
JIANG N,MA YF,JIANG Y,et al. Clinical characteristics
and treatment of extremity chronic osteomyelitis in south-
ern China:a retrospective analysis of 394 consecutive pa-
tients [ J]. Medicine(Baltimore) ,2015,94(42) . e1874.

GARCIA-ALVAREZ F, NAVARRO -ZORRAQUINO M,
CASTRO A, et al. Effect of age on cytokine response in an
experimental model of osteomyelitis[ J]. Biogerontology 2009,
10(5) :649-658.

Ok A5 8 #7:2020-04-13)



