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C-reactive protein inhibits the proliferation and differentiation of calvarial osteoblasts primary
via cilia
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Abstract; Objective To investigate the effect of C-reactive protein (CRP) on the proliferation and osteoblast differentiation of
rat calvarial osteoblasts (ROB) in Sprague Dawley ( SD) rats. Methods ROB was obtained from the skull tissue of SD suckling
rats by digestion with trypsin and collagenase I. ROB was then cultured in -MEM medium and subcultured 3 times for the follow-up
experiment. The expression of Ki-67 and acetylated-a-tubulin, y-tubulin were detected by using immunofluorescence in ROB with or
without 5 mg/mL of CRP after 3 days induction. The expression of osteopontin ( OPN) , alkaline phosphate ( ALP) , acetylated-o-
tubulin, and vy-tubulin proteins were analyzed with Western blotting. Alizarin red staining was used to detect the amount of matrix
mineralized nodules after 21 days induction. Results Immunofluorescence result showed that 5 mg/mL of CRP inhibited the
proliferation of osteoblasts, which was significant different from that of control group ( P<0. 001). Western blotting and Alizarin red
staining result showed that the expression of OPN and ALP decreased in the treated group ( P<0.01), and the number of mineralized
nodules decreased ( P<0.001), which were statistically significant compared with those in the control group. Immunofluorescence
result showed that both the length of primary cilia and the expression of acetylated-a-tubulin and y-tubulin increased ( P<0.001).
Conclusion CRP at a concentration of 5 mg/mL significantly inhibits the proliferation and osteoblast differentiation of ROB and

activates the expression of cilia. CRP is a typical representative of inflammatory factors. These data indicate that inflammatory factors
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activate the primary cilia to inhibit the proliferation and differentiation of osteoblasts, suggesting that inhibiting primary cilia or

blocking the release of inflammatory factors might be a possible treatment for inflammatory bone loss.
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protein, CRP ) J& Pentraxin S & /1 —ff i 2 H & E 4%
SFHIEH . I3 CRP EZEAE TR b 7= 4E , il T 40 g
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F OB L BB e, 2 R R R AT 4 A 4
PBS uhist 4~5 UOF BT A /NS o R T 24 i I g
(2 mg/mL, EMD, Darmstadt, Germany ) #1 i & [ Fi#
(0.25% ,Corning, Manassas, VA) 1% 1 1{E & , & &1
37 CHEEKEH LW 1~2 h, 1000 t/min .0 5
min, 5 F R EIUIE. H PBS Uk 2 IR, R /F &L
S AR T & 10% BR 4 3% (FBS) , 100 U/mL %

FHEM 1 mg/mL FBHEMN o-MEM H, H5 40 i & T
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pg/mL $ IR I B2 ( Sigma) F1 10°° mol/L My € K #3
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Santa cruze ), a-f B HE A HL A (1 :1 000, T6793,
Sigma) #1 y-# & EHHLMA(1:1 000,T3320,Sigma )4
CWEF L, lexa Fluor 568 {H K A HT St fi ik (1:
1 000,A-11011, Invitrogen ) #1 Alexa Fluor 647 {f} B
BIPL/N R (1:1 000, A-21235, Invitrogen ) {E g —
PiZEREE 1 ho DAPT BT 48 (4 4L (1 : 1 000,
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10% SDS-PAGE %% I8 43 B, 25 mmol/L Tris, 192
mmol/T. H & R Al 20% W B i) 52 wh il , B &5 B R
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WE R, WAL o E B PR (11000,
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Sigma) # i J& £F &, OPN (1 : 200, 225952-1-AP,
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Fig.1 Successful separation and cultivation of primary ROB
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ROB 41 ifd () 34 %8
2.3 CRP il 5e-f 40 i 23k

o] OS Hi e B 5 5 mg/mL ) CRP /£
21 d J5Xf ROB TP Ra e, Z5R BN, &5
21 d BB SR AL R, CRP Ab P 41 40 i 45 45 1
PURLAE / F X B4R ) CRP 1) 40 45 4575 (1A
3A) s BBOBEE N WA AT . HBIR Dy 100 pm
(BI3B); BT 3A KW RAJENERZT LK
V- AR PE R LLE B 4. 06+0. 17, 40 FH2H 96 5K 41
ER A 2.54+0.26, X MAMLERERITFE

X (P<0.001,n=3;F 3C); A 5 mg/mL
CRP 4b3 3 d J5, % ROB H1 OPN F1 ALP ik &
FB RN 43 B (18 3D) s B2 1 3 d A B OPN
FALP ZEH KPR E #2247, OPN 1 ALP {2 H
FKF- W bR HEAL Sy GAPDH ., | 5 Bl /s | X
M) OPN B & & F 67.77+3.39, kb 3 4 1
OPN SR M 44.93+2. 25, X MAMILEZ R A
Giil L (P<0.01,n=3; 3E) ; & H % & 5k
Won  RIRA R ALP FE & & 0y 151. 65+7. 58, fb 3
i ALP B ER N 103,775, 19, 5% B 414 L
EREGITEE XL (P<0.001,n=3;K 3E), X
Bl R B, 5 mg/ml ¥R A CRP 4 il ROB & &
5tk
2.4 CRP B MUE 4 RSB

X} R e~ F CRP 414G ROB 1 L 4F & K i
TTRIERNIT. R EH OB o- B HB (2
BRIE, G 60) M y-MEED (EIE, a6) fiik g
. RE R T AR5 0y S i BIMR . DAPT 4y
OAEE R (EA) , WHIR K 20 pm(E 4 A) X
MR 2B K AT E BT, 4R BN, LA
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A
ROB+CRP
C
=
“
o
]
wy
=
W
&
%
o
5 ROB ROB+CRP
ALP 3
&
. B
OPN FOKD %
i
W
e}
GAPDH 35kD #

ROB ROB+CRP

{ALP}

TR AT

ROB+CRP

ROB+CRP "rRoB

3 CRP 1) 58 20 M oAk
Fig.3 CRP inhibits osteoblast differentiation

FEABRER T BAFELERKE, 55 HAM LT
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0.001,n=3;[& 4F) ; X S 54 X W, 5 mg/mL ¥R FE
1) CRP FH#i& I ROB JF4FE,

3 it

R SR R A A B M R BRI AR B 2 L e
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BT A R AR Bk . CRP 2 48 RE FLH 4
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Fig.4 CRP activates osteoblastic primary cilia
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