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ABSTRACT Objective: To explore the effects of Duhuo Jisheng Tang( 17§ % 4217, DHJST) on cartilage degeneration in the process of
osteoarthritis(OA ) and the mechanism of action. Methods: Forty — five 8 — week — old male SD rats were randomly divided into blank
group, model group and DHJST group,15 cases in each group. The knee OA models were built by modified Hulth method in rats of model
group and DHJST group,while the rats in blank group were not given any surgical intervention. The rats in DHJST group were intragastric
administrated with DHJST concentrated solution in dosages of 9.3 g/kg,while the rats in model group and blank group were intragastric ad-
ministrated with isodose normal saline, once a day for consecutive 12 weeks. The bilateral femoral condyles of rats in each group were
fetched out respectively after the last intragastric administration. The articular cartilage tissue forms were observed after HE staining and the
degrees of cartilage degeneration were evaluated by using Mankin's articular cartilage histological scores. The protein expression of key regu-
lating factor of G protein coupled signal transduction systems in the cartilage were detected by using Western blot method. The articular car-
tilage (50 mg) were taken from the rats in model group and DHJST group respectively,and the cartilage matrix degradation gene expression
were detected by using gene chips. Results: Clear articular cartilage structure , complete tidal line and smooth cartilage surface were found in
blank group. Relatively disorderly articular cartilage structure and damaged surface perichondrium were found and tidal line and membrane
structure disappeared in model group. Relatively clear articular cartilage structure and slighter cartilage destruction were found in DHJST
group. There was statistical difference in Mankin’s histological scores of articular cartilage between the 3 groups(3.46 +/-2.04,12.58 +/-
2.55,7.75 +/-1.91 points, F =13.114,P =0.006) . The Mankin's histological scores were lower in blank group and DHJST group com-
pared to model group(z= -5.114,P =0.002;t=2.709,P =0.035). There was no statistical difference in Mankin's histological scores
between blank group and DHJST group(¢ = —2.406,P =0.053). There was statistical difference in the protein expression of key regulating
factor Gas, Gaq,Gao and Gai of G protein coupled signal transduction systems between the 3 groups(1.59 +/-0.09,1.01 +/-0. 04,
1.45 +/-0.14 kDa,F =29.760,P =0.001;1.03 +/-0.06,0.53 +/-0.04,0. 75 +/-0. 09 kDa,F =14.969,P =0.027;0. 36 +/-0.02,
0.11 +/-0.01,0. 17 +/- 0. 02 kDa, F =204.105,P =0. 000;0. 20 +/- 0. 02,0. 56 +/- 0. 05,0. 33 +/- 0. 07 kDa, F =28.357,P =
0.001). The expressions of Gas,Gaq and Gao were higher and the expressions of Gai were lower in blank group compared to model group
(¢=0.407,P=0.000;:=0.546,P =0.012;:=1.933,P=0.000;: = —0.750,P =0.000). The expressions of Gas,Gaq and Gao were
lower and the expressions of Gai were higher in model group compared to DHJST group(t = —5.584,P =0.001;:= —2.431,P =0.093;
t=-4.584,P=0.004;:=4.377,P =0.005). There was no statistical difference in the expressions of Gas and Gaq between blank group
and DHJST group(¢t= —1.816,P=0.119;:= —3.029,P =0.056). The expressions of Goo were lower and the expressions of Gai were
higher in DHJST group compared to blank group(s= -14.749,P =0.000;:=3.119,P =0.021). After drug intervention, the expression of
some cartilage matrix degradation genes,including matrix metalloproteinase(MMP)8 and selenoprotein P( SELP) , were up — regulated more
than 2 times; while the expression of some cartilage matrix degradation genes, including a disintegrin and metalloproteinase with throm-
bospondin motifs( ADAMTS)1,ADAMTS2,ADAMTS8 , cadherin 3 ( CDH3) , collagen ( COL) 1A1,COL5AL1, connective tissue growth factor
(CTGF) ,integrin(ITG) bl ,ITGb4 ,MMP12 and MMP14 were down — regulated more than 2 times. The gene expression levels of MMP8 and
SELP were lower in model group compared to DHJST group(1.00 +/-0.00 vs 2.81 +/-0.60,s = —5.225,P =0.035;1.00 +/-=0.00 vs
2.31 +/-0.81,¢t = -2.808, P =0. 107 ), while the gene expression levels of ADAMTSI, ADAMTS2, ADAMTSS8, CDH3, COL1A1,
COL5A1,CTGF,ITGb1 ,ITGb4 ,MMP12 and MMP14 were higher in model group compared to DHJST group(1.00 +/-0.00 vs 0.21 +/-
0.05,:=27.366,P =0.001;1.00 +/-0.00 vs 0.31 +/~0.16,: =7.458 ,P =0.018;1.00 +/-0.00 vs 0. 11 +/-0.04,: =38.538,P =
0.001;1.00 +/ -0.00 vs 0.30 +/-0.23,;=5.271,P =0.034;1.00 +/-0.00 vs 0. 12 +/-0.09,7 =17.380,P =0.003;1. 00 +/- 0. 00
vs 0.09 +/-0.16,t=10.168,P =0.010;1.00 +/-0.00 vs 0.21 +/-0.30,t =4.605,P =0.044;1.00 +/-0. 00 vs 0.37 +/-0.20,¢ =
5.456,P =0.032;1.00 +/-0.00 vs 0.13 +/-0.22,t =6.960,P =0.020;1. 00 +/-0. 00 vs 0.05 +/-0.08,s =19.388,P =0.003;
1.00 +/-0.00 vs 0.05 +/-0.10,: =15.671,P =0.004) . Conclusion: DHJST can obviously delay cartilage degeneration in the process of

OA. The mechanisms of action may be that it can inhibit cartilage matrix degradation through activating G protein coupled signaling path-



WEIEF2017E£7 A%29 4% 7# J Trad Chin Orthop Trauma,2017,Vol. 29 ,No.7

(5.487) -7 -

way,so it can repair the damaged cartilage tissues. However, its specific action targets need to be further studied.

Key words osteoarthritis ; Duhuo Jisheng Tang; cartilage degeneration;G protein coupled signaling pathway ; animal experimentation

B R (osteoarthritis, OA ) J&AEE W)~ Fl T
PR 2 L [ AT S SO0 20 M 40 M S I DA B R
B =B BRI A BE RIS A 45 R o
IR IS OA FY F- SO BARFAE , T 2R AE S A 5 B
SR P 3 0OA R E RN EZ " H
HIT I TS R I 7 16 BEBHL L2 B R Jie o b 7 2 A
wOFEA - INEBCHR AT RED)) BAAMTE 4
AL ARG | LRI ST I PR R T3
7 OA IR 2 (BAT S HAR FIAIL I H i A 2.
G HHAMBKSE 518 5 RY R — I H 2 4 i 5 A5
SRz —, 25 OA FeFIL M . ASCLL OA
YIBRAPFR TR, UL G EERE S15 T RGN
S FE RIS SRR 58 3R]
T A AR A B R BRI A ROV E TP
1 MR 5
1.1 SKezh# 8 Jile SPF Zi{dtffe SD Atk KB 45
H AR 180 ~220 g, Mg {1 i30T 36 5 S 56 S W) A7
BRTTAEZA A, h A g v R 25 RS2 86 sy vh oL B 4t
SE Y VEATIES : SCXK (7)) 2012 - 0001, 52567
SRiE i R s ) SR AR PR B oAt v
1.2 SKIZhY MUEHFEHHMIE 9 ¢, ¥ 3 ¢, %
AL R RE P ZRIT B XU R IS I ATE
THIE AS R HHA 6 g 4. & FiRZS Y
PRECZORE BT 3 L BEES R, A 10 f52h & (AR
FOZE IR /K IR 3 Y, BEK 2 b, i BB 5 IR UE
W BRI B A2 3.1 g - mL T 4 CHREFR
1.3 ZiEF  Gas.Gaq.Gao . Gai HifAk (3 H San-
ta Cruz 23 H)) ;8 — actin HL{A& ([ Abcam A ) ; it
NEW5#5 . H k2% & 6 (electrochemiluminescence , ECL)
BRI & R B REGE R  RIPA i (58 ) | M
FH 2 ( bicinchoninic acid, BCA ) 5 [ ¥¢ & I & il 7] &
(PEBEZREVEARGRAT) ; & W LR 4
(EZG AR A R A R, HE 40358050 & (b
LRI TR IR F]) 5 TBST phik 22 i (
B Ry 2 A RS H]) 510% KA 50 (b 4%
R A RS ) 5 SuperSeript™ TIT Reverse Tran-
scriptase &, 7] & ( 3 [E Life Technologies 7\ #] ) ; RT2
Profiler™ PCR Array Rat Extracellular Matrix & Adhe-

sion Molecule i&7 & (75 E QIAGEN AH]) .

1.4 SEIRER Oty Wit (7EE LEICA A #]) ;
ELx - 800 JifFpR{X ( 3¢ [E Bio - Tek 4] ) .

2 7 ik

2.1 SAESEHE RMBEVBCFRE 45 LR
Plor s A R MG A A, A 15 H
BEAYZH PTG 25 A2 1 4R 2B Hulth 35 857 J OA
KBRS O R KRR B %, R 10% KA R
T FEA T IR P S BRI s JC TR 26, U S 1 NN 17
H, F850 .5 I 5, U1 T P A0 81 0 L iy 52 SR
BRI A AR ARG 3 d 457 80 TT AL R R LA
Tt 2 AU ATAL 3,

2.2 HYWFB KRB R NS 251 5550
T AR L R R M A A T
9.3 g« kg™ (AT A5 A K RO A A TOE 1 L A
MBS TEREABIBKES., BRES 1
W, ESHEE 12 .

2.3 REBALARMERSUE KRK¥ESE,RH
100 7K SR AT JE R ST JRR TR , 273 31| 4% 2 K B X
%5 0.4 em x0.3 em x0.2 em /NI EE, ] 4%
ZRPEEEE 10% & [ CBR —4HES IS , % LA
S 1A, M HE Jeta )5, WAdE T TR 1Y
HAUEF LA S HCE TR P AR

2.4 FMRBIBRETRE KA Mankin’ s &5
PYUEPEE PN B RS , A R R A A
1oy 2 A2 (0 ~ 3 43 ) (A HES (0 ~3 43) Ik
(0 ~343) (MEEBHYER (0 ~3 4)) AB - PAS It
@0 ~4 7)) s de i A 16 70, o B S /s B R AL
B

2.5 WwlRED CEBRKESESREXBRAE
EFHEBRIE K Western blot 1%, #4451y
BB FRATEMR BB 5, IR 280 VR 4% Y
REAPETR (100 1) $2 IO H R4 BCA 3 H & S 45
RS0 pg HE L AW ETE, BAE, DL 12% + Ak
TRIREN — SR DI T G BRI EA T FEL DK 0 9 5 SR R Rt
HEFES B RN R IR, e se s A 5% ik
NEwskr, =B 2 hyd CF—FilEa (o5 e
Gas.Gaq,Gao,Gai B - actin) 117, F TBST JE K 3



- 8- (K 488)

WEIE2017 47 A %29 %% 7 # ] Trad Chin Orthop Trauma,2017,Vol. 29 ,No. 7

U, AR 10 min AR5 20 T P00 F 1 h, #£4] TBST
PENR 3 U, B3R 10 min; JiE 1 200 pL Y ECL R 52,
BROL . Bi. WH Tmage Lab [#45 40 B R 53 H Y
HEFINZ B - actin 25507 KEZAE, HHEAL B Sh B2 HOf
O SRAF AR AT IR A

2.6 MNREEREREFNEBRIE RAEH
S 3 IR A Ok 6 25 A= 1 4 4% B SO mg
FA T A, R EU RNA, 3 SuperSeript™
Il Reverse Transcriptase ( invitrogen ) ¥ ¥ %% 5% ) cD-
NA,Ji1 20 pL JE& W 3] RT2 Profiler™ PCR Array Rat
Extracellular Matrix & Adhesion Molecules X )W 1) 457>
fLH, PCR JZ B 464 49:95 C 10 min 3 i % 4 A,
95 CAEME 15 5,60 “CiE K HMIEAH 1 min, 3k 40 4~F
Mo SRIFWCERDEN 15 T A th 4 o0 BT 4 3 7 ) 14
SR R 27N 2 RN R K ZE R (G
MR RN AE N B DGR 5 B 3K BT B0 1Y 19 (L I
T2 D IR o

(HZAHA

QMM

2.7 BEZITESW R SPSS19. 0 GEit b xt
IR BAR TG 2 B 3 4 55 4K H Mankin's 41
ZUEPE0r G B PRI S S RGN 7
P 22305 5 A 4 1] B R FH B PR 28 T 2 40T, 401 1) R 7
FOAR T LSD — ¢ 36 5 b 17 27 A ¥ 4 5 AR R 2 1 K
B R AL R s e (W AL 1) LR A ¢ R, R
IKHE « =0.05,

3 & R

3.1 RBALARS SHHAXTHEIINERE.
ATIE FRS R AR AT WL, A T 2 5 54k
JEZ B 2 58 58, B0CE RO T R B R E
YA R I 1R , B AT 22 R S )25 200 B At Ly A [
YHAAZ S W AR PR SR LA B 1 (1) ], AR
TR A AR BRZE L, R Ik, RIZ s
JEERHAR , RRAE L5 AT SR I S 22 9 RE [ BT 1(2) 547 4K
B, UEIE R . T AF AR 2H T R A
JEUAE R T T, BCE AR AR R AR [ B 1(3) 1

-~ .

;‘(

() iiE A A

Bl EMETARBXTREHALI( *x200)

3.2 HBRERE 3 AR HE A Mankin's
HYVAEI LU, 26 5 A G2 ROG R R T8
FL A% 2 A2 (1= - 5. 114, P =0.002;¢ =
2.709,P =0.035) ;25 HAL SIS A LRI AR, 25 5+
G AR (1= -2.406,P=0.053) . WH 1,

®1 3AKXRETHRE Mankin's BAFTH W ELE

51 Mankin's $£43 (% +5,4))
2 HA 3.46 +2.04
HEAIZ 12.58 £2.55
g ARG A 7.75+1.91
FAE 13.114
P1H 0.006

3.3 @YTHECEABERESEISRGEXBIEE
EFMERRE 34K C EAMKGESETAR

G E N F Gas,Gaq,Gao,Gai HH KL E L
LM ZEFHA SR E 2 H 4 Gas .Gaq,Gao
FR B E FAAY (1 =0. 407, P =0. 000; ¢ =
0.546,P=0.012;¢=1.933,P =0.000) , Gai F ik
RTHAIH (1 = - 0.750,P =0.000) ; BEALZH Gas
Gaq.Gao FR LTI E A (1 = -5.584,
P=0.001;t=-2.431,P=0.093;¢= —4.584,P =
0.004) ,Gai F ikt & F AN £ A 4L (1 =4. 377,
P =0.005) ; 035 24 1740 Gas \Gaq Fik g 525 HA
i, M =S g2 E L (1= -1.816,P =
0.119;¢ = =3.029,P =0.056) ; MiG 2 4E %4 Goo 3
R T2 4 (1= —14.749,P =0.000) , Gai 33k
HE A HHA(=3.119,P=0.021), WL3K2. K2,



FEIEE 2017 427 A% 29 B 5%

7 # J Trad Chin Orthop Trauma,2017,Vol.29,No.7 (%.489) -9

x2 3HKXR CERMBEKE

SESEAFXBRAERTFEARZENILER vxs5,kDa

ZH 5 Gas Gaq Gao Gad
l=p| 1.59 £0.09 1.03 £0.06 0.36 +0.02 0.20 +0.02
PRI Z 1.01 £0.04 0.53 +0.04 0.11 £0.01 0.56 +0.05

M 2T A A A 1.45 +0.14 0.75 £0.09 0.17 £0.02 0.33 +0.07
F g 29.760 14.969 204.105 28.357
P& 0.001 0.027 0. 000 0.001

IR
Gas g
Amphfication Plot
Gaq
1.000 __
//’/IW.///'
‘//Ill’/;f /4 /// /4
FIEBEE T

P Az 4L

Cwpm
B2 3AXRCEBBEGESESEEXBRAEZEETHE
BRIk
3.4 HYMFHEXTREEREBRERNRIE M
TULH 5006 25 A2 A A R S il 26 R 2 AR R
PR A8 3) o 29T, 20k B 2 1512 E
R B R T I e 5 DR Ay ik i <6 Jeg 2 11 Bl ( matrix met-
alloproteinase, MMP ) 8 . fifi & [4 P ( selenoprotein P,
SELP) , 3K 1 2 A L b A 0B ik o e A i IR oy 2
12 B fiff (a disintegrin and metalloproteinase with
thrombospondin motifs, ADAMTS ) 1, ADAMTS2 | AD-
AMTS8 45254 [ 3 (cadherin 3, CDH3) | i & ( colla-
gen,COL)1A1 ,COLSA1 2% 45 21 41 4= K A 7 ( connec-
tive tissue growth factor, CTGF) #4425 (integrin, ITG)
b1 . ITGb4 \MMP12 MMP14, %2 MMP8 SELP %
PR3 3k B 2 T i A 2R 7 2, ADAMTSI, AD-
AMTS2  ADAMTSS , CDH3 | COL1A1, COL5A1, CTGF
ITGb1 .ITGb4 \MMP12 MMP14 £t [ %35 & ¥ 5 T4l
WA AEIN (K3 KAL),
4 W
OA JE—Flig P GBATPESC 1 BN, 8 T R
SRR YEWE, 32 BRSO AR R bR 52, AR AR
PR B R AL AT 5 kA 2 S i BEL A
WA EARIEALAR S o A 2 4 1 BT 1 XU LR IR0
g I AN A PR, %07 163697 OA J5 1 n] Py 4
R FRAHEA , 0 ELTr 8 A A RO/ TS A

iy

&
5 1000 E-1
1.000 E-2
0 5 10 lS 20 25 30 35 40
(DBLRIA
Amphfication Plot
1.000
& 1.000 E-1}
<
l.OOOE-Z—l.
h ]
/i ’“le
0 5 10 15 20 25 30 35 40

Qa7 A im
B3 REASMEFEZEYEHENTHE

R3 MEBEBFEHAMERARE LFEXT
REEREHBERREENMLEE s

21 51 EFie R EH 8 fifiE A P
FEARIZH 1.00 +0.00 1.00 +£0.00
MG T A A 2.81 +0.60 2.31£0.81

L1 -5.225 -2.808

P 0.035 0.107

2 NETIEE 2 4L R A ek 2 S, ABERUALIE 2 B 0
R A L TF5 3 A AR AL B AR X 3R ik s P
PR IE I R o (BRI PR G 3o e K8 T R A fEL



- 10 «( % 490)

FEIEF2017 £7 A%29 %% 7 # J Trad Chin Orthop Trauma,2017,Vol. 29 ,No.7

x4 MEFEHAMERARZITEANXTREEREBERAREEMLE v+

2057 B RbERG 1 EERMERG2 RN 8 PR E 3 BB LT AL R VAL AL
R 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 £0.00 1.00 £0. 00 1.00 +0. 00
M3 A A A 0.21 £0.05 0.31+0.16 0.11 +0.04 0.30 +£0.23 0.12 +0.09 0.09 +0.16
({5 27.366 7.458 38.538 5.271 17.380 10. 168
P 0.001 0.018 0.001 0.034 0.003 0.010
21 531 aEaE N AR T LR DI BOERM ENGREAR 12 ERSGREEAN 14
R 1.00 +0.00 1.00 +0.00 1.00 +0.00 1.00 +0. 00 1.00 0. 00
M A A 0.21 +0.30 0.37 +0.20 0.13£0.22 0.05 +0.08 0.05+0.10
1 4.605 5.456 6.960 19.388 15.671
P1i 0.044 0.032 0.020 0.003 0.004

2 MR 2 R TR
1E G PIERE o (A P {3 2 B LA B 05 R A (B

HHEEIA R OA A8 AUAR A 2 ' =5 JE , T PG = A
R S - o - G W 45 T R 2K L % A
S R ENPE SRR R e TR ik - A - 4
Pty (B R HE IR MR ) BT RE, T G &R
o RRGE T K - R — BN BT
FH, CEAMBMGE ST RS M ¢ EAMBEZ
R G B IR A% 50 T 2R, S — 2R T B0 41 B
BfESES ARG, C HEAMKGESESRAZEES
Gas .Gai Gaq Fl Gao B A B, AFIAY G & HE
S MR 32 AR 5 22 R IE IO ) 2500 A B A K, TG AL
AR RN B T A, P AR AR 2 R, S 5l
ARSI S R R A M R R R R 4,
B A0 Ak T s D R B, 1 22 0 A BT T R ) 0 S o
R R B A I AR e T o S A BB PN £ 4 T
BRZERY S I ER 11 205 A [F] 200 R & IR 4L, e fs 4k
R HCE RISk 549 12 tae. A2 E
R FERAAE OA B A 2R Rt —
SR LT AL R IR SR RN A S
SRR S OA B EERE ",
MMPS Jz ADAMTS 25 2 [ fiff 3B 32k It v i o 7 22
P2, MMPS ) 3 22 4F HIR ) 8 508 e D, T AD-
AMTS FE/ERY M EA S . Wiy 6
EHABBAE 1 T R A RIS FEIT OA B 41 M FH 41
M2 -6 MMP -2 MMP -9 L35, #ll i OA 8 3&
JREGERR i OA e i 2 . Wi, G EH
BIKMES 1 T RE ] BERIRIT OA MG EHLS . A
WL R R, G 7 4% T LLJHE Gas  Gagq ., Gao
FEEMFEKT, K Cad & M FE KK, X Ui
Mg A AR el S G B PRI 515 Tl
%, JEZE OA FREiRAE

Sy, USRI VR 2 M0 R Rt 2 1 1 100 i 2 2 3 2 A A 0 2 08 5 3 Bl A

EATHIUE ] J3 A1 2R A5 5557 Ao 2ok BE o 3 SO R B
R BB A A S, 00 1 B A R i 2 P
FR IS, 5 A R It 2 1 D) 4% T 24 55 2 1 SROB P R
A T 1) R A ) L R OA 1 0 JURR A5,
5 R BT WA i 1) 22 D R R B 1 K e il T PR3 e,
t MMPS 5 ADAMTS J2 [ fife 51 5 25 11 2200 R0 i
M EZRIE . 1TG 1 B A M R 2K, - s
5 B B BT (Rl R B 5 5 R 45 5 e, AT
S 5B M PR EE Y L B RIS R R
I TE 2 4R 73 o T Wi MMP8  SELP , ADAMTs1 | AD-
AMTS2 . ADAMTSS | Cdh3 , COLIA1, COL5Al , CTGF,
ITGb1 ITGb4 MMPI12 MMP14 %5 13 P EH ik, S
SR R BT G 1 AR IR S A, AT A 80
GeCE IR AZ X $E 78 MMPS | ADAMTS 5 1TG ] G /&
IS FFAEIRYT OA WP S, AL A TF T
R

AR AR TR, TS 25 A2 7 T LAB] 2 9822 OA
g iRAR AR AL AT SRRl B0E G B P ER(E
o 3 S T A ) 2 R SO AR e, DI ol A2 458 ) 3

HAUBE E AN R A fr it — 2D IRANTF
5 SEW

[1] CORR EM,CUNNINGHAM CC,HELBERT L, et al. Osteo-
arthritis — associated basic calcium phosphate crystals acti-
vate membrane proximal kinases in human innate immune
cells[ J]. Arthritis Res Ther,2017,19(1) :23.

[2] MOUSSA M,LAJEUNESSE D,HILAL G,et al. Platelet rich
plasma (PRP) induces chondroprotection via increasing au-
tophagy , anti — inflammatory markers, and decreasing apop-
tosis in human osteoarthritic cartilage[ J]. Exp Cell Res,
2017,352(1) :146 - 156.

(3] Z=Vuify, k3, 82 S5 M0 75 AR R )7 IR A Y



BEIEF2017£7 A%29 %% 7# ] Trad Chin Orthop Trauma,2017,Vol. 29 ,No.7

(% 491)- 11 -

(4]

(5]

[6]

(8]

(9]

[10]

[11]

[12]

[14]

[15]

BEE AT RGHLEI LT ] PR IER,2012,24(1) :68 —71.
AT, XIBREE , FAK R, &5 AT BT 4P vt s g vk
BT RECE AN TR Bel -2 K& pS3 mysZm[J].
Hh [ 57,2009 ,22(9 ) 1688 — 691.

IBICAH:, Sy B3, R AR, 2. B A A A O R 1 51
2 Wnt/B ~ catenin {5555 S8 J AT RAE SO AL
5ELT]. Ebr R ,2017,38(1) :60 - 64.
MR, XUHREE , 25 VU, 55 1697 LG R AP T
K RRKTHPHAA KN T B SR & R KA
TR0 )], FEIE®,2012,24(1) ;11 - 14.

POARDL, BRI, RE , 55, 25 BAER b 3l Yy () A sl )
5K ARG BB [T ] v I R 245 B2 53R Y7
2£,2004,9(9) 1069 —1072.

MANKIN HJ, JOHNSON ME, LIPPIELLO L. Biochemical
and metabolic abnormalities in articular cartilage from os-
teoarthritic human hips. III. Distribution and metabolism of
amino sugar — containing macromolecules[ J]. J Bone Joint
Surg Am,1981,63(1) ;131 —139.

V4R, RS, XUBRAE. AN B PR Ia B 1Y 24
FHPLRIER T [ J]. i g o B2 25 K2 % 4, 2011,21 (2)
66 —69.

JaR B, X0 Fay, AR 0 A A 1 1R E 05 B4 I R N
FALT]. FREEIEF,2006,18(12) :67 - 69.

FIRRIN AT/INEG TR HE. o 2 B[R] 955 4 22 P9 40 A A
JERIZE R ZR LT ] A SR Y BE 22,2000, 13 (4) :765.
EROE. “HFE R EWIRLT ] h PR AEE,2008,49 (1)
5-17.

STEFFENS B,SAUTER M. G proteins as regulators in eth-
ylene — mediated hypoxia signaling[ J]. Plant Signal Behav,
2010,5(4) :375 - 378.

TESMER ]JJ. The quest to understand heterotrimeric G protein
signaling[ J ]. Nat Struct Mol Biol ,2010,17(6) :650 —652.
BASCOUL - COLOMBO C,GARAIOVA I,PLUMMER SF,

[16]

[17]

(18]

[19]

[20]

[21]

[22]

et al. Glucosamine hydrochloride but not chondroitin sulfate
prevents cartilage degradation and inflammation induced by
interleukin — 1o in bovine cartilage explants[ J]. Cartilage,
2016,7(1) .70 - 81.

A, B , BRI, A6 38 B T R B 40 o JIig 2 W 5
B AR AE SN LIRSS (1], W PR A B2 2 i
2016,37(6) :406 -410.

WANG CC, GUO L, TIAN FD, et al. Naringenin regulates
production of matrix metalloproteinases in the knee — joint
and primary cultured articular chondrocytes and alleviates
pain in rat osteoarthritis model [ J ]. Brazilian Journal of
Medical and Biological Research,2017,50(4) :e5714.
ZHANG Y, LIN J, WEI F. The function and roles of AD-
AMTS -7 in inflammatory diseases[ J]. Mediators Inflamm,
2015,(9) .1 -11.

MONFOULET LE, PHILIPPE C, MERCIER S, et al. Defi-
ciency of G — protein coupled receptor 40, a lipid — activated
receptor, heightens in vitro — and in vivo — induced murine
osteoarthritis[ J ]. Exp Biol Med ( Maywood ) ,2015,240(7) :
854 —866.

VARANI K, VINCENZI F,TOSI A, et al. Expression and
functional role of adenosine receptors in regulating inflam-
matory responses in human synoviocytes[ J]. Br J Pharma-
col,2010,160(1) ;101 - 115.

BERG V,SVEINBJORNSSON B,BENDIKSEN S, et al. Hu-
man articular chondrocytes express ChemR23 and chemer-
in; ChemR23 promotes inflammatory signalling upon binding
the ligand chemerin 21 = 157[ J]. Arthritis Res Ther,2010,
12(6) :R228.

KIRA WA, 2208, 6 BB R oSBL TEREE R RA
[FERAERE R SC i sh i 2tk Rk [T ] R EAA T

5 ,2017,21(8) ;1155 - 1160.

(2017-03-16 Yk  2017-04-27 f& )

(E#H 4 7)

[23]

[24]

KAWASAKI Y, ZHANG L, CHENG JK, et al. Cytokine
mechanisms of central sensitization: distinct and overlap-
ping role of interleukin — 1beta, interleukin — 6, and tumor
necrosis factor — alpha in regulating synaptic and neuronal
activity in the superficial spinal cord[ J]. J Neurosci,2008,
28(20) :5189 - 5194.

ORITA S, ISHIKAWA T, MIYAGI M, et al. Pain — related
sensory innervation in monoiodoacetate — induced osteoar-
thritis in rat knees that gradually develops neuronal injury

in addition to inflammatory pain[ J]. BMC Musculoskelet

[25]

[26]

[27]

Disord,2011,12(1) :134.
RIS, 5KB I, T3, 45 R 0 2% 25 3124 D IR B
B XU 1 25300 SR 5 4 AR R AL LT ] o ] o
22475 ,2015,40(14) ;2837 - 2842.
S JDBE W R, S 0 5 R T R S e O
ROV AE S ILHLHI [T, I R B B 4% 3K, 2013,
16(4) ;451 —454.
Gy ¥4 JE T S AE K AR TR BUORAERIL) ] A
Bisg4i ,2013,35(3) 168 - 70.

(2017-05-12 ks 2017-06-07 &[]



