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Effect of parathyroid combined with propranolol on the proliferation of human osteoblasts
and the mRNA expression of OPG and RANKL
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Abstract: Objective To observe the effect of parathyroid (rhPTH,5,) combined with propranolol ( PRO) on the proliferation of
human osteoblasts (HOB) in vitro and the mRNA expression of OPG and RANKL , and to investigate the possible mechanism in bone
metabolism. Methods The cancellous bone of the ilium and the femoral neck from adult patients were collected . Then, primary
human osteoblasts were isolated , cultured in vitro, and identified. Human osteoblasts were treated with a 50 ng/ml of rhPTH, s,
combined with different concentrations (0.1 wM, 1 uM, and 10 wM) of propranolol. After 72 hours, cell proliferation was detected
using CCK-8, and the mRNA expression of OPG and RANKL was detected using real time quantitative PCR . Results  The
monotherapy of thPTH, 3, or PRO could promote the proliferation of osteoblasts (P <0.05), and the expression of OPG mRNA
increased with 10 uM PRO (P < 0.05), which was higher than that of RANKL mRNA. In the contrary, combined treatment of
thPTH, 34 and PRO inhibited cell proliferation (P <0.05) and the mRNA expression of OPG and RANKL (P <0.05). Along with the
increase of PRO concentration , the mRNA expression of both OPG and RANKL showed a tendency of decrease . Conclusion The
monotherapy of thPTH 3, or PRO can promote the proliferation of osteoblasts , while the combined treatment can inhibit the proliferation
of osteoblasts , which may act through regulating the mRNA expression of OPG and RANKL mRNA .

Key words; Parathyroid hormone ; Propranolol; Human osteoblast; Osteoprotegrin ( OPG ) ; Receptor activator of NF—«B ligand
(RANKL)
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1 MREF*
1.1 S S Al 277

PTH s (W A W RAERABR AR 525
IR PUIR LR (W H € [E Sigma 22 A]) , DMEM/F12
(W4 F HyClone ) , Iy A= LT | R AR I 5 B R H
K PBS,CCK-8 (Mg A s I 78 /), W 1 1 1R
FE G B W . S 50 B (W 1 R R A
YITREWFSERT) , PR A Y (1 A Tl A R A
H) , FEALF RS . Trizol RNA 2 BURH] . INTP
DNA JE T 5 5 B-actin 514 (W A _FifEAE T
W) T #2N F) ), SYBR ® Premix Ex Taq'" (Tl
RNaseH Plus) (1 H KIZEFEAY TREARAR)
1.2 LTk
1.2.1 JUSE 400 (HOB) 537 . 2 M/ Gallagher JA
JrE L AR ARBUR A BTE (20 ~ 50 % Tt
A BT R R B R ) 2 g, RBRSE
L LR H A BT 2 mm® K/ NVERE TAHEIE
JIA 10 mIPBS B ik £ 3 Ik, HEER A A,
IR RIAS 28 25 em” BSR4
1em 3R A 1 ml & 15% M4 4 1075 (FBS) 1Y
DMEM/F12 $55%3E B8 SRR B 15 37 7F 37°C,5%
CO, 51T 4 /MBS, A4S B0 IE S5 200, FEA 2 ml
5 15% FBS 1) DMEM/F12 3% 3% 5 4k 22 7F 37°C
5% CO, 5 ISR, 1 G B 08, A E
st A e d R 2 K, 29 20 ~ 30 d B a] 45
)R AU B T T A 04 A
1.2.2 A BUE 40 M % 5 . F R AL HOB 4i f
0.25% REHEAL, LA 3 x 10°/ml % B 400 T & 26 3%
R 6 fLA T, B fA 3 K DMEM/F12 55983 (%
15% FBS VitC50 pg/ml 10nM B—H IHTERR N ) i
YYTE 20 ~30 d B, FHIE A0 2 W S BRI A5 2 UL g
PER LGS T Y (0 RN WA R B 2 X v 20
LA T 480 (AR RS IR ) |
1.2.3 SRR T AT L5555 3 AR, &
ANJEI 24 W, 50 507E 6 h AR 24 h ARG, IREESS 3
JAI 24 Rydipe, BAA R EWFE 1,

F1 LHHE
Table 1 Experimental Scheme
4 51 Hi 6 h JG 18 h
Xf HRZH DMEM/F12 DMEM/F12
PTH 41 PTH, _3, 50ng/ml + DMEM/F12 DMEM/F12
PRO 21 PRO 0. 1 wmol/L + DMEM/F12 PRO 0. 1 wmol/L + DMEM/F12
PRO 1pmol/L + DMEM/F12 PRO 1pmol/L + DMEM/F12
PRO 10pmol/L + DMEM/F12 PRO 10pmol/L + DMEM/F12
PTH + PRO 41 PTH, _3; 50ng/ml + PRO 0. 1pmol/L + DMEM/F12 PRO 0. 1 wmol/L + DMEM/F12

PTH, _s, 50ng/ml + PRO 1pmol/L + DMEM/F12
PTH, ;, 50ng/ml + PRO 10pumol/L + DMEM/FI12

PRO 1pumol/L + DMEM/F12
PRO 10pmol/L + DMEM/F12
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HE AL 5000 AAHAREZEFR T 96 FLAR , 27 4RI BE ( 20
MudEME 2 ~4 h) J5 3R IR R 1 LR RA 2, R
ASEFRAE TGS . 3 R, &R FLINA CCK-
8 10pl, FREFEHE5] IR EEWFE 2 /N, 7F 450 nm %
KALKEIN AL SEEEL (OD {H) . LA ESCEGAE4 5
fLER,

1.2.5 AN[ESEE A AR E 40 H OPG B2 RANKL
mRNA FRAYFAI  FE B SR | L RG22y 3
WG, F 2 B5 R 5L 0 Trizol Bk HEHUAN I B RNA
WSR2 S IR & U . PCR AR &R
J7: cDNA5.0 ul, SYBR ® Premix Ex Taq'" (Tl

RNaseH Plus)25 wl, I FiE5 445 0. 5 pl, H DEPC-
H,0 #MEZE 50 pl (KB, PCR KB 4 14:95°C i
30 ,95°CATE 5 5,55°CiE K 30 s, 72°C ZEfH 60 s,
40 MEA, LA B-actin A KL, X IRFL MR IE
i, R 2 R A A A e, DAL
SCEES 3R AR 3 FLEE, 5IMTHIER 2,
%2 OPG M RANKL 85190551
Table 2 Primer sequences of OPG and RANKL

PRI ElkZ]l PR
oPG 5'-GGCAACACAGCTCACAAGAA 3 117bo
5'TGACCTCTGTGAAAACAGCG3'

RANKL  5'-AGAGCGCAGATGGATCCTAA3' 180bp
5'-AAGGAGCTGTGCAAAAGGAA3'

B-actin  5'-AGAGCTACGAGCTGCCTGAC3' 184bp

5'-AGCACTGTGTTGGCGTACAG3’

1.3 Siteghbsg

FIAABE S LIEARF A EA SPSS13. 0 b B, 35
FORHARAEL + hRifE2E (o +5) TR, 48] HLARS51 R
t R RI 2R Ty 225307, SR FHAT XL A AT i s s A 7
PR ZESZ T, P <0.05 o 2ZRA 5 H¥E
X, MG IR Sigmaplot10. 0 &A%,

2 #R

UNLREE Ny A E TS
HANGIE o B AL B 0 I N BE i SR Bk
B WEESE AN HEE st , At Ay 2
ANRLSGES , AR B, S R sl R | ik ] L
BHOCEETT NS AT (WA 1) o B R GE
AT )5, 22X M R] DR, I AT I
ZIRR ORI 2) . WERAGERE R MESA
—HIRFLLLL AL (WK 3) o R b7 45 LAY

2.1

NISCE AR

1 s e
Fig.1 Morphology of HOB under microscope

2 EA Rt

Immumohistochemical staining of osteocalcin

Fig. 2

B3 pERGE
Fig.3 Alizarin red staining

2.2 IR SER LR X N R 20 R 3 5 fE T R e
(CCK-8 %)

A 4 AT0L PTH 4l 5% R4 AR HE, H oD {E i
ERTXRA =25 A G E L, SR LSD i
AT LS, PRO £k 24T OD fH 22 0] 25 = o 40
TR E TR, 2R A5 FE L, |
3 AU, PTH 4114 &% PTH 5 PRO (% OD (R3S H.
YER 220 A geit o S, M5 /T, 24 7C PTH
B, B PRO VEERT N, OD A 5 b FHa 34 1 4 [\
A PTH i, B PRO ¥R TN, OD {E R 2 F
Rt sh B N R LA HEPIER
2.3 AFSEER AR A OPG Fil RANKL 3
PR ESuN b=l
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Fig.4 Effect of different treatments on the proliferation ( OD value )
of HOB in different experimental groups .
1 :Con HXFFRAL, PRO A ZEIK /K2, PTH + PRO SHIE& 2540, ¢ 103 PTH 20 5 %) B 4H [L %8, OD i
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07t
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Fig.5 The marginal mean figure of two-factor factorial
analysis of proliferation (OD value) using CCKS8 at 72 h

10pmol

=3 CCK8 HFH45 R (0D 18) Wi K Z 47 K4 Hr

Table 3 The two-factor factorial analysis of

proliferation using CCK8 (OD value)

FREALIE R 1, % LSD -7 M L4, PRO 4H
EXTHRAAALL, 2 PROVEE 0.1 uM A1 1 pM B,
OPG Fl RANKL mRNA 3Rik i 5%f B4 Toge it 22
524 PRO YJ¥ 10 pM B}, RANKL mRNA FikH
X BB TG 2F 22 5, OPG mRNA 2k 806} 1R
i At 2ER ., R4 I, PTH 4114
K PTH 5 PRO ) OPG mRNA AR HAEH 2
MAEGEE X, RE 7 AT0L, 2470 PTH i, BE&
PRO W EERI AN, OPG mRNA Fik & I #a % 1
M[EIHIA PTH I, B PRO #5440, OPG mRNA
FRE RN TR AR R LA RPER.
% 5 7] UL, PTH 411k} PTH 5 PRO ¥ RANKL
mRNA Kk AR 2Z0A g L,
8 AT UL, *47C PTH B, B3 PRO ¥k B2 54 7, RANKL
TR AN S [FEHINA PTH B, Bl PRO ¥
Hhn, RANKL & & J i 2 TRt
£ 4 OPG mRNA i ZEHI A 44T

BRKE TR AME B P P Table 4 The two-factor factorial analysis of OPG mRNA
PTH 0.26 1 0.26  63.76 <0. 001 SR CFHAM O AmE ¥y FMi PH
PRO 0.08 3 0.03 6.52 <0.001 PTH 3.795 1 3.795 194.646  <0.001

PTH * PRO  0.27 3 0.09  21.84 <0.001 PRO 35.260 3 11.753  602.775  <0.001
Error 0.13 32 0. 00 PTH = PRO  46.300 3 15.433 791.502  <0.001
Error 0.312 16 0.019

& 6 1] I, % 40 OPG #1 RANKL mRNA 1)
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Fig. 6 Effect of different treatments on the mRNA expression of OPG and RANKL
of HOB in different experimental groups
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Fig.7 The marginal mean figure of two Hactor M BRI K
factorial analysis of OPG mRNA Fig.8 The marginal mean figure of two Hfactor

factorial analysis of RANKL mRNA

%5 RANKL mRNA N ZHr K547
Table 5 The two-factor factorial analysis of RANKL mRNA

3 it

AR 5 SRR M O BME B F 1 P -J-'Lb
PTH 69.146 1 69.146 2627.588 <0.001 I BRI A Je— Tl B B U/ T 4] B 2 S
PRO 10.884 3 3.628  137.862  <0.001 [ U AR R

PTH*PRO  11.311 3 3770 143.277  <0.001 HORRFAE S WS PRI IR 2 A1 i fR
Frror 0.421 16 0.026 ’E"flﬁ JUE BT ZF0aY7 ik (BB s A

SEATIIRAFAEZ W AR AU L, 1 R B B A
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Il ARG W, 64 PTH TR 1% 5167 78 PTH 5
AT IR AR FHSE SR 64 HRT A1 PTH
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N B 2 AARBH 7R -5 B A XU BRI %, RIS rT
TR I B R R R, AT AR
64 PTH 1 PRO YEH T A BCE 4, T 68 2% &
T R EAT B RIS

LAk, BRTTFIT 2B, i 40 A5 0 4 i 2 [R)
A9 i iR 3 Z 5@ F RANKL/RANK/OPG % %5,
RANKL J2 B Aij A% 20 it 08B 4 B o %6 34, RANK
TE TR A RN 1 A B 22 3258, RANKL 30
HAZ K RANK VB H 275 5 B0 A i 4t B 1) 531k il
WA E AT . OPG & MR IR AL X 72 1K
FHEF R, dE RANKL B9 i YRR A2 4K, 31
i RANKL 5 RANK 254" 0 76 iU 40 i

PTH 75 RANKL F1 OPG [#)335 , — 38 X T8 4
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FRGIN , 8 a5 1 A0 A 3 I i A 40 i 2 v
RANK 254 {2 N1 6 5447, RANKL g
ST 28 58 2 TE U B A, RANKL 9 i
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OPG 1) J2 B I B A B WO Se et 2 1) 7 22 e TR
7
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WAER : PRO 10uM 20 OPG mRNA ik %) 4
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