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BE: B @8/ RAEEEEE T ani-CD11b Hiikxt R % S SR MNIER, Fik B10 B % C57BL/6]
AR32 R, R4 H A(SAMNBA) MIFSTERGNES, TRBE REG EWIK, HEHKIES PBS,B[
B PRBUBE (Spleen tyrosine kinase, Syk) | 7|20 ] .C(anti-CD11b B s BEHLPR4L ) A1 DOBIKIAE ) H FHE BB 20 pe B H
DTROIGEBRPRIGHES B HARGH 2 KB 15 mg/kg BB Syk MR, B ki PBS,C AARGE 2 K& Bk
anti-CD11b BICREHIA,2 o/ke, M EABEBAK DAREE _XES AR BT A K, BEIkES PBS, %A & TOH MK A B
B /N B, 15 IR 2R B M 0 1fl 75 Brb 98 3K 56 X F o (tumor necrosis factor-a, TNF-o ) {8 , B & i B 3 CT 8 57005 A 4%, w5
BBEBEAT western blot S8, SR BE/NBR SN, 2 AR BA ant-CD11b B R A 41 & Syk 1 7] 4 o & TNF-o {8
YR FHUR A (P <0.05) ;25 AT HR4H \anti-CD11b BTTREHTIRH 5 Syk M FI A B HR BB FHE B H(P <0.05) ;Syk #
5 4H S anti-CD11b S8 5 EHT R4 Erk & 44 (c-fos & NFATel EXAHRTERATE FEAXNBH(P<0.05), £it  Anti-
CD11b B g5 B 44k K Syk 31081 5% 2133 WUR % T B 5 L8 M/, CD11b 43 F 3 i 33 Syk 3 BK T & 454 1 5 40 i 20 1k 7
H.
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Anti-CD11b antibody can inhibit osteolysis induced by UHMWPE particles
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Abstract. Objective To investigate the effect of anti-CD11b monoclonal antibody on bone dissolution model. Methods 32 10-
week-old C57BL/6]J female mice were divided into 4 groups with 8 in each group. Control group ( A) received sham operation,
then was given normal saline by gavage and received tail intravenous injection of PBS; Spleen tyrosine kinase( Syk) inhibitor greup
(B) received 20 pg Ultrahigh molecular weight polyethylene( UHMWPE) particles implantation onto the calvariae, then was given
p505-15, 15 mg/kg by gavage,and received tail intravenous injection of PBS; Anti-CD11b antibody treatment group (C) received
20 pg UHMWPE particles implantation, then received tail intravenous injection of anti-CD11b antibody,2g/kg, and was given
normal saline by gavage; Particle group (D) received 20 g UHMWPE particles implantation, then was given normal saline by
gavage and received tail intravenous injection of PBS. Two weeks later, the blood was used to measure TNF-a, and mouse calvariae
were harvested for digital reconstruction using Micro-CT. The skull periostea were harvested for western blot. Results TNF-
alevels of group A B and C were lower than that of group D(P <0.05). Bone volume fraction( BVF)of group A B and C were
higher than that of group D(P <0.05). Erk activity, c-fos and NFATcl of group B and C were lower than that of group D and
higher than that of group A(P <0.05). Conclusion Anti-CD11b monoclonal antibody and Syk inhibitor can inhibit particles
induced bone dissolution. CD11b can activate its downstream Syk pathway and promote osteoclast differentiation.
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A E T REH 4 A, BB A MR B AR LR
BRSHBEBAEFEENMERY ., BRIFER
T 7= A2 B RS 95 R 7T LA A8 2 105 4t ) A, 38 A
BAA R BB S, it — 2B R R U 22 5 T A A A B
M & RSB, Rk, BF 55 4 1
AL I XT T PR B R TR FG T B T r EE N
= N =g N R VRSN s A T N
RS R RA TR RS ER, B g
43 46 31 JE-1 ( Macrophage differentiation antigen-1,
Mac-1) F FHEANB AR RBNEE -, KRT S5
PRE I 8RN R RE I, 1.5 5 40 IS IR B FLAE S B
&%, &4 Mac-1(CD11b/CDI8) 43 FAUH — AL
Z 2 LFA-1(CD11a/CDI18) 70 Ifil & 13 fz 40 M 3R 3K
f ICAM-1( CD54) iy #H FLVE Fl X 880 B 40 B9 2 AL B
AR HEEASY, T B R T Mac-l f£
RANKL i 5 T 5B 240 M0 % 208 W i e A KB 9T, B
W, A S 4 3 o S R A T IR LR B R BRI
SRR R AR BT M B B R A T
2, FFHEIT CD11b 4r F 72 58 W i it 2B b R B R
Fl R4 5 FHLH

1 #MBEFE

1.1 %Y R AR

CSTBL/6] 3& ik /N, 10 JA %, i 58 0 2 BR K
LIS O R A B EGR) N B R R A I iR
& (Endosafe, 3 [H ) ; 8 5 70 F B Z 4 ( Ultrahigh
molecular weight polyethylene, UHMWPE ) B #i 55 ki
®i ok iy 2 E EmnstKrendlinger # & H 1
( CeridustVP3610, Clariant , Gersthofen , Germany ) 50%
B EAZ/NT 5 pm,90% WHBK H2/DT 9 pm,
EHEAN 1.68 £1.32 pm;/pF TNF-a EISA &
#1 £ (R&D, 3 ) ; anti-CD11b 23 B4 & ( M1/70,
Abcam, 2 [ ) , Syk #0181 ( P505-15, Selleck , £ ) .
BB ALK EEE (General Electric Company, 58
) 2 EMFABR(TARII BIMEHF)
1.2 F¥
1.2.1 R R ST R AT K UHMWPE B 45 J0R:
Fi 700 mg/L ZBEUE# 24 h, R AER R AR EA
FEATLER, BRHZMRER IR, TREM
Co60 MR 5F I3, I 1 PBS VE M B 40 ng/mL &
T o

B 10 E e CS7BL/6] /R 32 H, 028 4
4,548 N, REKREIFMIrc. 10% K5 AR
P, 22 S0 ELAR P % 2R B4 P AR BE I AR 4R Y

R Z EERERRMETARY 1.5 om, ZEHR
BRAFHERBEZY 1 om KIS TE R, HRES
B, Sax A (A)BERISE S A M foy 40 2
(BFERHA); HA=ZHURBEMNRRED LT
O TE SR B A B HE 20 pg UHMWPE BE 45 00K
(0.5 mL ¥R K 40 pg/mL fy0k: PBS B ¥R ) , Bl
JalEIkiES . REFNRBEREEAFHFTED, 3
PHRBREYAK, ARTFEEIYES. K5
FEoRFABHTEHY TR .S AXMNBHAET L
LK ,37.5 mlrkg, & H IR, B ## Bk i 54 PBS,
10 ml/kg, & H 1 ¥R ;Syk #HIFIH (B) LIS 5k
BB Syk ##HI 7 (P505-15),15 mg/kg (MK E N 0.4
mg/mL [ P505-15 A B K E W) , B HWIK, HF B
# Bk 7ESS PBS,10 ml/kg, %8 H 1 K ;anti-CD11b B3
MEHU IR 4 R Bk v 4 anti-CD11b 4,2 g/keg™ (W
BE 4 200 mg/mL itk PBS W) , 8 H 1 K, JF#
B A FEE K ,37.5 mU/ke, & H PR PUORLA (D) #
B A BEE K ,37.5 mirkg, B B PR, I R # Bk i 4t
PBS,10 ml/kg, 8 H 1 1K, 2 )5, S A %k 4L 5E
AN, TR ER BRI, B POE AR AR IR L R
TNF-oELISA &7 & # TNF-o ¥ ¥, 58 b5 A
185k CT 94 B 8 I 46 000 A8 151 3 002 55 il AR %
X 35, ( region of interest, ROI) By & & 1 43 #¢ ( bone
volume fraction, BVF) .7 BVF Bk T X A (P
<0.05) 7 B4 B 0B B MRAES, WK E A B
B

1.2.2 Western blot 7 #7: $2 B0 &% 4H /91 B & IR A 2R
Ho MRFATEAE R BIK . FEMH A, 5515
HRYU/MN—$0(1:1000) RFEHHR_HL(1:5 000)
J& ECL & 6Wifb 2 & H 85 . R Image J 34+
TP R MRS A IREM, Fa5RUAS
B-actin JK BEAH , I X M A S,

2 #R

2.1 /NELMTE TNF-o HJE

S HX B4 | anti-CD11b P57 R& BT 44 40 K&k Syk
P %) R 2 117 TNF-o {E 3K T PRI (P <0.05),
R¥E1,
2.2 BMCT=4fHREEE

HEB/NR WA, FIIKRE 26.6 g, ZHXF
R A R PT DL S8 8 S, R 0 0B Y R 4 5 Syk 1
HIR B A RREERBRAR, R BTN o8
anti-CD11b B 57 B Hi (AR 41t 3052 100 P B 45 il J B R
;OB R VA AR, BRI AR B, R
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To A B AT 51 AR 06 T B R R A D RE B
B IHEASHHE EALXTERREREEK
BHHEEZ—"", RELRMENIMKERZE
MEFEREW,EERPARRARRREERNER
JRE™ & @t UHMWPE 2 B A A T% 10 B IR &
BARE S & FEM—Fh, BT~ 4K UHMWPE B
Lt R I PR 5 T B B 4R R — 1 E R
PR Bl e B R R R AR, B 0 URE R B 2 b 40 i
B F 85 W6, 130 TNF-o TL-1 F0 IL-6 , 3f T {2 37 8%
BT R B 3 R LA A BOE FIAE TS , S BUR iR
BlEm M R BRIk AR,

CD11b & 4 % Mac-1 70 F By B F IE 5 2
— 1 A T B B4 40 B K T A9 Mac-1 42 TR
HEMUEE:F— N FHHEES NK AR ES
BHE A RHAK S NK X iC3b A
A Y R 20 S O A L B Th AR 3R = 5 IS S A
WEAS T, AN SEBEES, EWES 2 8En s
61, TE Mac-1 A 5 9 40 RS B R A5 B 15 3 R,
CDU1b WE & B & R/, Wi A RS — T #
CD18""", (A it 4 M anti-CD11b 8 5% [ i 4 AT Rk 5
UKL IS T B AR LS R . ERE ey
BB B, Mac-1 45 B 5 5 5% 5 76 B 10 44 40 i
A3 AL G A FR B IR B PO K 40 M AE B B Rl 6 B BR
BWEAEREENERY %0 7l %
E% ﬁi % ﬁ @ﬁ {ﬁ %J—‘? ( Immunoreceptor tyrosine-
based activation motif, ITAM ) & 5 #5 # & 3 DAP
( DNAX-activating protein, DNAX {4k & B ) 12 M
FcRy(Fc receptory, Fc 32 4& y)ﬂ?ﬁfé%%’[(ﬁ Syk 8
B, AT HE— 25 8% Ca®" {5 5, 138 NFATel #5¢H
FoE#REABAER " . ALK P ani-CD11b
B pE G K Syk #1010 28 A4 AR A B R A1
5, LB anti-CD11b B ST REHT 44 K Syk 1 1 7 % 350
BLEE T 0 B U AR B M AE T, T western blot 2521
B anti-CD11b BHTEL Syk 0 8l 77 &b B £ 5 L Syk
T ¥ Eck BESAEXEHRIE TR, UL CD11b 43 F
i 3 BOE T W Syk @ B FEBCE R 1k .

TNF-o 2 i1 B A% 240 0 . e 4 JH 1L B T 40 B 43
WA — T 0 B R T TR A L 1N B R A W 5 T LRI
ZHERFH A, T RBMEEM SR P, TNF-a
R A RS, EE T EENA
4, Christine Lau 2" % 31, Syk i@ 1 V84 p38 &
BifR1k , 5 58 A F «B(nuclear factor-kappa B, NF-

KkB) B 5 Bl 1 I B , B AR 3 TNF-o 8943038, FE
SRS R E B AR, Shinohara H %) % 3
R eE RNA 9 5 [ % B ( Double-stranded RNA-
dependent protein kinase ,PKR) 7E TNF-o 7 3 ) 85 &
W T B EA T EER A, EL X
RAW264.7 I Z M TAR KM, & TNF-o L H )5,
R AP PKR Fh i, T PKR ¢ 5 1 1 ) 57l 4b 22
BB BT RAE MG, TNF-o F7 51 22 09 f2 80 & 40 il o> 1k
Y FABEURES T, L 3X 7 1 1 2 3@ i B ik NFATel ifi
Gl FB, TNF-o A1) L3S i85 -5 104 40 B 3=
RANK [y 3% ik , [F] B 38K v 5 o 40 B B B g o 4
Ha 433 RANKL i RANKL #i RANK #4546 A
fRHE T 0L E A M ek B B —
TNF-o B {23 55 B 40 Ml 734k, 36 TRT ] B 4 Ak 19
VER .. EHANAAE B RER BT, -8 LA
4 B ( nitric oxide synthase,iNOS) F1 NO 4 pji i
fm,7£ TNF-o ®# T ,iNOS £ mRNA /KFMEH &
KB Eot, R e, 7 4 K R SR B R 3y
W BE] NO Fi&, Lee SK 45 % Bl iNOS H5 57tk 1
i 59 7T LA A TNF-o Xof 55 40 M A7 75 B fE B4R AT,
[e] Bsf 8 1 4% 5% B 9 NO ok B T LA 22 e 3 b 4 o A
A1, 3x R W] TNF-o 83 3§ s & 40 2 iy INOS By 3K
ik, NO By = A, BE T AR O 0E B 40 M AR .
TNF-o 75 A] LUE iE Erk1/2 pdd B2 FE B FHIE
AR Mac-1 2> F RSB L, I R H 18 %
AT 2 I 3B e £ ), T Mac-1 @ CD11b IF 27T LA
1 1 FE Syk 8 H 0T HE R A B A A Ak, dr b T B
TNF-o AUE (2 02 7 40 M F2 80 76 A, [0 B T LA
L4 CD11b 73, B IR R OB A A M AL . AT
OB E /DRI TNF-o BHA=Z4HE, B
UHMWPE SR RAUE 7 A4 T RIE L, 18 2t B ¥
filt B9 R A, M Syk #0415 2 S anti-CD11b B 5% (& 470
PR/ B TE TNF-o 3858081 41/ BREAK, BEFH anti-
CD11b B 57 B Hi 4 W LLSE & T i Syk 8 B 4 #1
TNF-o B7= A2, B 12 40 Hi DR 7 o 1 B 400 M 434k %
IR BEVE R, B3R anti-CD11b Hiik 4 5 fiF & 4%
4 L A8 1 4 PR 2 A B0, o 2 SR IR 41 ] T S R
KL 3 B VE R

L EPTIR, anti-CD11b B3 R 4t 44 @ o &
CD11b 437, T4 Syk i % 09 % 1% I B K TNF-a #
PR RS A M L 32 B, B A ) UHMWPE &

BUBUR 3 BV R, 8% CD11b 4 FERATFE H %

TEBAE LE RSB ERTRA,
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