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Role of Primary Cilium in the Osthole Induced Differentiation and Mineralization of Osteoblasts

XIE Yanfangl, SHI Wenguiz, WANG Minggangl*, CHEN Keming3(1.School of Life Science and Engineering, Lanzhou
University of Technology, Lanzhou 730050, China; 2.Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730050,
China; 3.Institute of Orthopaedics, Lanzhou General Hospital, Lanzhou Command of CPLA, Lanzhou 730050, China)

ABSTRACT: OBJECTIVE To study the role of primary cilium in the osteogenic differentiation process of rat calvarial
osteoblasts induced by osthole. METHODS The neonatal SD rat skull was segregated, and enzyme digestion was used to
obtain bone cells. Primary cilium of osteoblasts was detected by immunostaining and cilium was abrogated by knockdown of
IFT88. Transfected cells were treated with 1x107° mol-L™" osthole. The alkaline phosphatase (ALP) activity was determined at
the 3rd and 6th day. Total RNA was isolated and the gene expression of ALP, collagen-1(COL-1) and RUNX-2 were investigated
by real-time PCR. Finally total protein was also isolated and the secretion of COL-1 and RUNX-2 was examined by Western
blotting. RESULTS The percentage of cells possessing primary cilia was found to be >70%, and the cilium was about 5 um in
length projecting from cell surface Knockdown of IFT88 caused an reduction of cells with primary cilia. The ALP activity of the
group treated with 1x107° mol-L™" osthole was significantly higher than the control group, and mRNA expression levels of ALP,
COL-1 and RUNX-2 after of treatment changed in similar tendency. Similarly, the stimulating effects of osthole on protein
expression of COL-1 and RUNX-2. However, osthole-induced promoting effects on ALP activity and other osteogenesis-related
markers were suppressed when primary cilia of osteoblasts were abrogated using RNA interference. CONCLUSION The
abrogation of primary cilium can dramatically blocked the differentiation and mineralization of osteoblasts induced by osthole.
KEY WORDS: osthole; primary cilium; osteoblast; RNA interference
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IR A B Se —FAEAE TR 2 B0 7L 30 Y 40 i
R IRFRAN A, 7E4HH 24 HAFD G @ it
HOCRL A E T MR . JLERF AR, WL
ENEHZMESHZHRUAES Y TEAR, &
& PDGFRaa(platelet-derived growth factor receptor
aa). Hh(Hedgehog). Wnt. cAMP-PKA {5 518 %,
A AERN Z B 250 e s, DR A HIE ST ER B W)
2F BAEWE IR T 2 (2 1 i 40 W e i 1k o0 Ao A
4 O,
1 #E
1.1 IY5HR R

SPF Z#14: SD Ki 10 X, @, MEHNFE
2288 SPF Ryt te, AHES: SYXK(H)
2010-0012.
1.2 W E R

i R T 2 0 B i (XS R, it 20141020,
4l FF >98%) ; . F FE W 1 (AMRESCO, it 5 :
0176B057); DMEM }; 7% 4t (GIBCO, #t %5 :
1376040); fif4- L& (HyClone, #lt'5: NXM0765);
RNAiso Reagent(Takara, fit5: A9208-1); ik
57 & (Takara, fit'5: AK4801); Taq DNA &
B (Takara, #t5: AKS502); ZEifbo-flEHEA
(Abcam, #t5: GR236918-1); COL-1(Abcam, fit
5 : GR141710-14); B-actin(Bioworld, #t 5 :
AA44121); Runx-2(Abcam, #lt5: GR169432-1);
AR 1 S AL P i A i B = BT (Beyotime, 45 -
A0208); FITC #xict i) %% %0t —Hi(KPL A #, it
F: 15047); ALP 35 M0 0] G (rE e e, it
51 20150729); i o A% G ik 7 (invitrogen, b5
1667501).

RTGS500T CO, 4 Jfl 3% 3% 4 (3£ B Thermo
1 X 71 B3 8RO ME(HR
OLYMPUS): WAP Bioware II 48 4835t o o (3%
Biochrom); Biotek Epoch BfFR1% (3 [E Bio-Rad);
Primo R & 0 & A % B O L (42 [E Heraeus);
ABI7300 SZA %56 E i PCR {X(3E[E ABI); 4200SF
g & PR 4 B4 (3£ B Bio-Tanon); Proteam 3
HLVKAY L F2 4 (35 [H Bio-Rad).
2 7k
2.1 BB AR B SR

WAL RARIESS, UM IF 25 B i I R 45 4k
HZ, PBSIEVE 3 K #i BRI A 0.25% )%
WAk 2 k(37 °C, AKX 10 min), FF EiE; 0.1%H
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Revco) ;

1 MR R EEEAL 4 k(37 °C, 4Kk 20 min), Y4E
I EIEW 150 HEMIEEE 3 ¥ 1000 r-min' B
O 10min; #F FiE, A o-MEM ¥ 9% 5 (&
10%FBS), 2l B3 LA 4 X 10*-mL™" 5T 9% I
B, 37 'C5% CO, RIS 2644 T 597
2.2 WIRABHIMER

¥ P AR B AMRIC R 9%, 24 h G2
FrgRdk, PBSTHEVE 3 EMKIKIMA 4% % 5 H i [
5E 10 min, 0.1%F TritonX-100 &M 10 min, 4%
PWNE A R E A 1 h )5, I B o-1E &
H—30(1 : 400)4 Cid#. FITC Frid % 8t
(1 :200)F1 DAPI #:E (1 : 10 000)37 CHF&H
30 min, ¥ G E THOGILRE RS T,
2.3 IFTS88 [) RNA ik

DA TFT88 B:[A 4 7 41 it , it = Bere ik
) TFT8S 1 siRNA J7%1(siRNA-1: 5-GGAUAUG
GGUCCAAGACAUCC-3', siRNA-2: 5-GGACCUA
ACCUACUCCGUUCU-3', siRNA-3: 5-GCAGAGG
AAUUAUUCCAAAGC-3"). = siRNA F4]5
pENTR™/U6 %k 1A A% J& F) FH IS Jo7 A 37 N 1B 4
J, BT FH 0T B 2 % NOFE S PRI B e R A, e
24 h JE Rt e AN AL Je ik, RT-PCR A
Western blot £l IFT88 [k &, il RNA T4t
2P,
2.4 ALP y&PERI 2

P gy 24 h J5 BOAH SRR AR T 6 FLAR
H, a3 BN B O R ) i IR T R AL OV R
BEYe+1X107° mol- L™ MK ¥ )M siRNA 4
(siIRNA B4 4+1 X 10  mol- L™ fI R T-5), §5 3,
6 d J5, ALP i&PEN @ F SN ALP i& 1k,
REFLIGEE I BE ] BCA 3REAT I 5E , ALP 3E TEAR
PR 1 mg B AL AR B I R 4 B R A
nmol-(15 min) 'mg™' .
2.5 Real Time RT-PCR 737

Sy R . W IR TR A AR TR+
siRNA 4, 25¥4b7E 48 h J5, JNN Trizol MR,
—BYRIREUE RNA, & RNA %554 ¢DNA J&
AT RT-PCR ¥ 1, H5% PCR 4K R S M
MBS IR B E . RT-PCR 045 40 #r 1 H
AAC ¥, BIRSERRM 27 KoR, RSt
TaKaRa A & Wit G, 514975 ~: IFT8S8,
5 TCAGGCTATTGAGTGGCT-3', 1 5-TCTCG
CAGAACTGGGTAT-3'; COL-1, 5-TGGC AAGGC
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CGGTGAAGATA-3'#1 5-“TGACCAGGA AGCCTC
GGACT-3'; RUNX-2, 5-GCACCCAGCCCATAA
TAGA-3' #l 5-TTGGAGCAAGGAGAACCC-3';
ALP, 5-CACGTTGACTGTGGTTACTGCTGA-3'
1 5-CCTTGTAACCAGGCCCGTTG-3'; GAPDH,
5-GGCACAGTCAAGGCTGAGAATG-3', 5'-ATGG
TGGTGAAGACGCCAGTA-3',
2.6 Western blot 731

Iy R L PR TR AN siRNA 4, 24
PIAbER 48 h J5, IIANAIIRZR, 4°C 12 000 r-min”'
B0 15 min /LS E A, BCA LT EAKRER
WE . BHIE 20 pg AR, 4 SDS-PAGE
B G, BEARERZE PVDF E L, S%BAED
KB 2 h, SR 553 A I B-actin, COL-1.RUNX-2
—HL(I N 111000 Fike), 4 Cik. X HIMAB
MR S A P Eg PR i —HT(1 © 10 000 #iF%)37 Chir
H 2hJE, AR RGN B MEA, KE
{E 1% F§ Image-Pro plus 6.0 3R AFFH50 5E o
2.7 Gt ik

BT Sz 56 A9 i Ab BE AT 5 R SPSS 16.0
BAFTER, R R X +s Fon, B 3IATAT
HE(n=3), HMELWEHET 3 K, FHEREFE
7= 5 K H HLR 2 77 Z 70 HT(One-way ANOVA),
A 22 S LA LSD A 36k (U7 22 5% ) Sk HI T A&
HHBEEZESR, P<0.05 NEZEER, P<0.01 N
ETE FE
3 #R
3.1 VIR EMMEL

VI LT BL LB AL a-tubulin 458 5¢ 6 e
t, B RERMBWE BN, B i
RPLFAE—REKL S um PV E, BEVILLT

TRAREH A RS E 70%EL . ZPRILE 1.
MR
Y A%

Bl1 ABEREBARVNETERRAKANAREER

Fig.1 Immunostaining for primary cilia
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3.2 IFTS88 [ RNA Tt 45 H

B LRSI ) B R AR R, A A G )
#>80%. RT-PCR Fl Western blot 5 F 7R, 3 Fh
siRNA ¥Jffi IFT88 [MRLEAFT NI, Hrf
siRNA-3 T3 e mr, 5% AL AH LG, siRNA-3
“H IFT88 J:[H 5 £ 1 3R1A W 3 Pk (P<0.01), AT
I siIRNA-3 AR THF4, 255 W 2.

A
10 pm
C AHE siIRNA-1 siRNA-2 siRNA-3
IFTSS Se— — — - o’
p-actin < ——
12
%10 1 2)
R 2) 2)
= 08
06
£04 2)
=02

0
HHHE siRNA-1 siRNA-2 siRNA-3 FHH siRNA-I siRNA-2 siRNA-3

B2 siRNA T3z IFT88 By KL (n=3, X+s)
A-siRNA HRRAMLE: BB GO0 C-HYR
TFT88 3 [F % ik D-# YL 5 IFT88 &K [H %Kik XA L, "P<0.05,
2P<0.01.

Fig. 2 Expression of IFT88 was inhibited by siRNA
transfection(n=3, x £s)

A—osteoblasts transfected by siRNA; B—transfected osteoblasts indicated
by GFP; C-IFT88 mRNA levels as measured by real-time RT-PCR;

D-protein expression as determined by Western blot; compared with
control group, "P<0.05, ?P<0.01.

3.3 ALP &MY

1X107° mol-L™" f e R T 32 A FR 1B 40 ML ) »
ALP JEMERREEN, SxtiA i, dRrRA
B E M ZE F(P<0.01); 4 RNA FHLEBRIIH
AEJG, WK T R+siRNA 4 ALP 1% 153 N %,
g R R 4UAH b 2 535 1 22 7 (P<0.01) . 245 53
K 3.
3.4 Real-time RT-PCR #& | 45 5

1X107° mol-L™" fi e R 32 A FR 1B 4 ML ) »
FCE PEFE ALP. COL-1 F1 Runx-2 ik & RF&21
o, Z4YER 24 h)E, KR T RASXIRAM
B W2 M2 5 (P<0.01); TMIEIK T & +siRNA
41 ALP. COL-1 fil RUNX-2 Fik EHKFIEK T
R, HAREMEZERP<0.01). RIE 4.
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oxt i IR T E el TR +siRNA

n

50 ¢
45
40 F b} 1)2)
35
30 p )
25t
20 b
15 ¢
10 ¢

ALPJFE/nmol- (15 min)-"mg-' protein

3d 6d

B3 WRTHEXELREREER ALP J
xxts)

St fadLmit, "P<0.01; SR RKALMILL, PP<0.01.

Fig. 3 Effect of osthole on ALP activity in transfected
osteoblasts (n=3, X £s)

Compared with control group, "P<0.01; compared with osthole group,
2p<0.01.

TE B (n=3,

25 oX e mEEAR T o MER T E+siRNA
20}
Rr D3)
ﬁ 15} .
=
Z 10t
=
0.5 f
0
COL-1 RUNX-2
B 4 ) RTE S RCE 403 R AR 8 (n=3,
xXts)

5B, DP<0.05, PP<0.01; SIERTRAME, PP<0.01,
Fig. 4 Effect of osthole on mRNA expression of transfected
osteogenic factors(n=3, x £s)

Compared with control group, "P<0.05, P<0.01; compared with osthole
group, p<0.01.

3.5 Western blot #Jll 45

1X 10 mol- L™ f Mg AR 7 5 AL B A B A i »
I PR T 240 COL-1 1 Runx-2 FE AR A B E & T
YRR, B ENZER(P<0.01); 4 RNA T
LBRAIRA )G, WIKT E+siRNA 41 COL-1 M
RUNX-2 HAREEWH B TR T R4, EE#
P22 2 (P<0.05). S5 R I 5.

4 g
e R T 25 BT E BT AA T P o P SE 56 Fl

I PR R 560 I AAE sz O A R A R [ P 4 S A
FN R, W R T 2R Be 0% (i 1 BB 40 i 19 5 1k
PG, TR0 o B RO . R
A RN KF B RIE SR, TR T2 AT B
4% BMP-2. Runx-2. OPG/RANKL %515 5i&4%,
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A IR fe 7% B IR dEIR TR
X E +siRNA X FE +siRNA

COL-1 -é- RUNX-2 *ei-—
B-actin A—G— — Bractin
1.8 2 ot R w7 it A T 2 +siRNA
1.6
1.4+
12+
1.0r
0.8r
0.6
0.4+
02r
0

13)

FEAS 2K FE AR

COL-1 RUNX-2

Bl 5 SR TEMNEREREHEME S KILNZH0N=3,
xts)

A-COL-1 % [1#i&; B-RUNX-2 (1R iX;
DP<0.01; SHkEK T RAMLEL, PP<0.05.
Fig. 5 Effect of osthole on protein expression in transfected

HxEAMt, "P<0.05,

osteogenic factors(n=3, X £5)

A-protein expression of COL-1; B-protein expression of RUNX-2.
compared with control group, "P<0.05, ?P<0.01; compared with osthole
group, ?P<0.01.
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Influence of Puerarin on Endothelial Dysfunction in Hypertensive Rats

LI Xiaojiea’b, LIN Yuhan®, LIU Yanbin’, HUANG Lei’, ZHOU Mingshenga*(Liaoning Medical University,
a.Department of Physiology; b.The First Affiliated Hospital, Jinzhou 121000, China)

ABSTRACT: OBJECTIVE To investigate the effect of puerarin on endothelial function in angiotenin (Ang) Il -induced
hypertensive rats as well as the underlying mechanism of improving endothelial function. METHODS SD rats were randomly
divided into control, Ang I and puerarin groups. The rats of Ang Il groups were infused with Ang I (0.7 mg-kg™'-d™
implanted by mini-pump) for 5 d while the rats of puerarin group were treated with puerarin (100 mg-kg™'-d™") for 10 d followed
by Ang II and puerarin for 5 d. The systolic blood pressure (SBP) was measured by tail-cuff method. Endothelium-dependent
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