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Abstract; Objective To observe the effect of PMMA bone cement particles on the expressions of SOCS1
and SOCS3 genes by rat macrophages in vitro. Methods Macrophages were obtained from the peritoneal of
rats and cultured. Cell purity was identified with immunocytochemistry using monoclonal antibody against
CD68. Real-time PCR method was used to detect the expression levels of SOCS1 and SOCS3 genes. The
effects of PMMA bone cement particles on the expression of SOCS1 and SOCS3 genes were observed at
different concentrations and time. Results PMMA bone cement particles increased the expression of SOCS1
and SOCS3 in cultured macrophages, with a certain time- and dose-dependent fashion. The expression of
SOCS!1 and SOCS3 increased significantly at a concentration of 0.25 mg/ mj of PMMA (P <0.05), and
elevated the most significantly in cultures at 24h (P <0.05). Conclusion PMMA bone cement particles
can stimulate the expression of SOCS1 and SOCS3 in macrophages.
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45 B8 B BE ( polymethyl methacrylate, PMMA ) B K &
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BEER6~8w SD KR (FIIR%ELRHYH
4>) ,DMEM #; 3% ¥ (%€ B Gibco) , i F M & (F E
MZERE), %L B CD68 47k ( £ E NeoMarkers),
Trizol Reagent( 38 [ Invitrogen) , i ¥ R iXF & (+
B Bioteke) ,SYBR Green LA}t 5E B PCR R F &
(%@ Invitrogen) , PMMA & 7K {8 # KX ( Howmedica
Osteonics Corporation, America) ,ABI 7000 5L i} 7% %
R PCRIV(EE ABLAH),BHEXKALHERM
% ( HZA& OLYMPUS) % §t & 85 (48 & LEICA) , Bk
A& &4 Dolphin-DOC( % [ Wealtec) , PCR #1% 3F
(£ E Eppendorf ),
1.2 FE
1.2.1 BKEFRMHERLRSE: B KPR
ZESBGENER ERUEEAE03I~L1lpm A,
FRLZ vy SR K ,75% ERE R M 48 h,PBS Wk %
3%, B0 /5 A DMEM %% B £ L5 B 7% vk B 4 A
REB(RTES) . SEEMAE KR TR KE
Rz EXRAM 4 NLRA, FOREKE S KK
70,0.05,0.25.1.25.2.50 mg/mL; lL— @WK E K
B 7K JR ORI A B B v 40 T 89 3 SR AR R o, 1 O
fERREKKEIAZEAAR 1224203 MK
4.
1.2.2 EMARMLE EREEE FEEHA
HFEKXR,75% KR S min, THEZGTITHF
B, PBS M BE4T Uk, B WK 1500 /min B L 7
min, F L EEMAE 10% M4 I 7§ 9 DMEM 3% 57
W, TR NS AR R, A
Bark R 1 x10° 4~/mL, B 3 mL/FLEF B 6 FLiR
F,6 h EHIKVEBR K WG RE 4RI, LA CD68 B
Y ik 3k (SABC ¥ ) 7 & B Wk 40 g 4 B R 7% 4,
BT A A CD68 P41 &5 B AT 90%
KE,
1.2.3 EWMME RNA f42 5 :4°CPBS Wk %4

B3 K,6 FLARNEFLMA | mL Trizol 247 41, 3%
BRBEHSEIFIURG BB 75% 2B R
BUAH MY B RNA 8B RNA 4T 1. 5% M35 AE ¥
BERCHL UK, B UK S B T B R R A T R0
BN, ERB R RNA THFE; B8NS E
il OD {E & RNA ¥k &, &4 260/280nm f OD
WS LT ~2.0 ZE ,RNA SKETE 0.5 ~0.9pg/
pL Z M@,

1.2.4 cDNA % R & F A 41 RNA J & &
BB RN ARPEH RNA MR, 58
&4 RNA AR IR 2. Opg, BH FRABRIEER
A & B BT BAE A B cDNA,

1.2.5 3%kt X-E M . A Primer Premier 5.0
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®1 FRABRFAANNFIRZWKE
£ 3] B2 EHRE
SOCS1  Ei#f:5'-CCAGGTGGCAGCCGACAATG-3', 81bp
T #:5'-GACGAAGACGAGGACGAGGATG-3'
SOCS3 k¥ :5'-GGAGAGCGGATTCTACTGGAGTG-3',  164bp

T#:5'-ACTGGATGCGTAGGTTCTTGGTC-3',
GAPDH L i#:5'- CAAGTTCAACGGCACAGTCAAGG 3" 123bp
T #:5'- ACATACTCAGCACCAGCATCACC -3,

1.2.6 Real-time PCR [ )37 : Real-time PCR $" # X
NifE L B E B PCR { (ABI 7000) E#17, 4
PCRE A M A 2 x SuperMix (SYBR Green) 10uL,
cDNA 1pL, £, F #5847 (10pmol/L) £& 0.4pL,
ROX 0. 4L, 8 A R B WA KH R, 1E KI B A
K 20pl, B &MEER 50C 2 min,95C 2 min,
95%C 15s,56°C 30s,72°C 30s,3tif 40 953K,
1.2.7 %yt 4b 2.k A SPSS13. 0 4 i 844 43
TR ET HERHUBE 7L (F25) 8
mCARBELBERAEER T ES AT LT ¥
LU P<0.05 HERFHITEE L,
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BT oA K U BURE Y B 41 B (200 x )

2.2 Emggidpy SOCSI # SOCS3 HHEMELR
SOCS1,S0CS3 % GAPDH f Real-time PCR #°
1% 1th 2% F % A f 4R 15 03 R A AY Real-time PCR J% i
KRR EAF G E R PCR M BSR4 H 6% i iy
LE)RM PP Y, HERMET . Real-time
PCR g ft i 5¢ iR , 3K BLAY Ce i, R A 2795
P4 9035 H A A SOCSI A1 SOCS3 & A 4 4
AT mRNA ki, F2MEE,. 4528
IR K R ERLGT SOCST 1 SOCS3 3 PR # ik i 5 o)
It — SE (¥ W BE Fvesf o) 4 8, Bl 2 K U8 Bk
e BE () 4 8 LA B M PR ] (9 ZE 46, SOCST #1 SOCS3
WRARELEEHF EABE AR —EBER
HH# T BE ; KA SPSS13. 0 G it Al A7 4 i 2 40 #7
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B2 w4 oK U0 360K 04 5 M8 4A B (200 x )

EER,ERKERENSTAAHLERYESR
HFE (P <0.05) , %4 0B 7k B 15 5 0. 25 mg/mL
i ,SOCS1 H1 SOCS3 :[H i 2 3% # (0. 024 +0. 003,
0.033 £0.004) $ 75 (4 41 (0.012 +0.002,0.012 =
0.00) A WMBER (P <0.01), HAKHE 0.25
mg/mL Y LR EBRBGES  ANETFEA4
(P<0.05)(mE3); EHHMAESSAHMEESR
BARMEMNSEIFRE (P <0.01), R M 24 h
it SOCS1 #1 SOCS3 % [H ) #% ik & (0.0161 =
0.0023,0.0123 = 0.0011 ) % %5 [ 41 (0.0016 =
0.0006,0.0025 £0.0001) Ft @ M B & , HRFAS

24 h HMLLBARTEEE, BOAEG TE A4 (il
4).

0.2541
WREEEBEES AL

B3 R[R B K JE ORI % SOCSI A SOCS3 3 (A 4 34 Y B8 ( L4 :mg/mL)
#in=9, 57 EMEME, " P <0.05, P <0.0
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M4 K RERAEHEA RS 6 SOCS] #1 SOCS3 KH £ EMEE (B /KEHKE % 0.25 mg/mL)
HH:n=9 5EA4HMIE," P<0.05,"P<0.01

315 HE B 1 88 7 A B B BURL ; URLHE A O (R BRAY
A 7E R A L 4 T b A = b 0 (B A ) A e
AR e R . PMMA B /K J8 R0 K b 88 3 H 9
—HEAN EALXTEERGHTFERHANS
7= A 1 45 UL, LS 53 0B Bk B W 40 ML 7 0 RE B
EREMARETFOESRE, FREA PMMA
B 7K U8 BURL At 85 11 18 A T 807 A ok 40 B 35l o B
W F B 32 A% PRSI/ (RANKL) #1381 35 5E
B F-a TNF-a ) £9 22 35 18 58 B B 40 B 04 B & 0%
#.

FARMIERRAEDNBPNEEEZNRHRR
BN, f£RER RSP, B B R
R B T 46 A FT I, 4K T 5| S A0 M T A B
PR MOE , B A  E A TB G E E E R Y
MERPRNEEM: — 2R AKD B8RS
B2 % = B2 an B, 1 5 53 B0RE A9 10 T 7 A K R 9 &
YRR AR BFEM:; ——RENEFAR
IR, 7 £ F AR E F A 1F AT B AR AR %
BHBEME, HTSIREFERY . GAEESHEM
# /i B -7 Tl of A R K (OPG) 30 RANKL
REXEEREERER S LFIE R, EHN T 4
4 W 7= 4 () TFN-y BE8E % 5T RANKL 894 Fil , M ] 4
REOEEFHRAR  BARME-6(IL6) HHE
Z B9 h 68 , & B B 02 B 5 R S ST BT o B AR R
Bl B9 B8 BBl o 3 & RANKL /) %35 M
T 490 4 55 4 A 1) A AL AR

A FESE S W EF (suppressor of
cytokine signaling, SOCS) % % & — 2 th 40 i 7™ 4 Jf
RABEEHAREFESESIBAORERYE
F.EARGEATMEMAUERIBFTENT S

FRAREFAORE,FRRBELXEKNBH LT LE
& ¥ 8 i 0 3 45 P RE 4 il SOCS1 1 SOCS3 fY %
B AR, A% EE s SoCS!
SOCS3 % (4 Bk B /s BB B % 8L . SOCS1 fiE 8% Xt 4
IFN-y X E W 448 0 (o) B2 7 4400 B 53 4 9 390 61 46 I, T/
SOCS3 fig i xf 4 1L-6 X 5wt 40 jia 1) B¢ 7 40 i 2 4k
B4 1 4E FH ,SOCS1 #1 SOCS3 fE 6 5 1= BHLWsT &n IFN-
v IL-6 % — 26 4 B 4 F 09 15 2 e {2 i 7 A0 B A TR
T E R RERTE . LR
B 7K U8 R A 65 (7 JF 9% 5 40 MR AT K 48 iE Y SOCS3
ok, W HAESH TCF-B HLIKRIRBEH SOCS3 [y
i BE % K B8 S5 1R o B A0 B 09 B A 55 S, Zhang
0% R BB SOCS3 py &AM E +F,CDIL"
8 8 R 40 B 1) B 1 4 L 2 1 4 0 38, (R BB R
WA LR,

A SR P RA K R OB S B A A Sk R B
FEREHAF KR EELES I B EwmE AR
SOCS1 #1 SOCS3 E[H 9 %3k , B & FORL R BE LI B F
AL, KEWBE LG AR, 280K
353 0.25 mg/mL B SOCS1 H SOCS3 (9 F ik F
REAR BRYBAAAGHABHAERN BB
A —EHEN, R ABENNHE WA A
KA MR T 05 S 1% S, 12 o BE 4 AT
S T e R B BRIV JEE A Ak S T
SOCS1 #1 S0CS3 MR EMEMAFH FTHR(NRFS
Ext A ), X AT RER T B 40 i 5 v R &
SHMAMAL, Perit 5" PIILR M N/ E WL K
0 T R 5 1 0B 1) R/ B vk T A O, TR K FE
BEMEmAcCERRR. WA, HBRKE N 0.25
mg/mL i ,24 h 41 &) 3 A Rk B 28 T H AL
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A, RHET RN PR EAEET 24 h JFAI5| A
B R 38 A ¢ T 23N, AT B 4 B R T R
HREE,

LTHEENSD B BRERBTRRER L BF
RO —NEERT  EMEFNHLERERS
BREBRBREZA, ERPFRTRNBERE—F
FIRREYERN SHAFE, ATXYBESRD
REIEED L ERNEERSEE, RLRIEELT
B 7K P8 FORL AE 98 1R 1 B W 48 B SOCS1 F1 SOCS3 f
Fix FHAE—CHWE R RMLHE, %R
EXFE LA T F S5 S0 M H/ER, AT
H—BI BT ARSI MEFEROLE
FEHE W, R D RS AR B AT R A i 9 SOCS1
M SOCS3 [y ik, AT B N IEIT R B BRI M —
A BUAIT R . ALRNBITMEPIIAATBIE
REXEERDEMT —EHEBKE, FEKE
FTALIXYRBRRFTHAY LB, KWK
it f] P& 2 B 25 ) 40 ) SOCS1 F1 SOCS3 %
ZRERTHE-SREANHE,
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