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Abstract: Objective To investigate the effect of the different dose of parathyroid hormone (PTH) on osteoblast differentiation.
Methods MC3T3-El cells were cultured. Different dose of PTH was additioned to the medium. The mRNA expression of
osteoblastic markers was determined using real-time PCR. The secretion of alkaline phosphatase ( ALP) in the cells was detected
using ALP staining method. The mineralization was detected using Alizarin red staining. Results Compared with the control,
both InM PTH and 10nM PTH could significantly stimulate the osteoblast differentiation, and the effect of 10 nmol/LPTH was
much stronger. But no significant stimulating effect of 100nmol/L PTH on the osteoblast differentiation was observed. Conclusion

Different dose of parathyroid hormone exerts different effect on the osteoblast differentiation .

Key words: Parathyroid hormone; Osteoblast; Differentiation; Dose

NEHURZZ IR (PTH) & 5 A 84 N EFEIR 1Y
Z KA 1, HA T 085 | 108, 4ER5E20 M4 Py 3
BREH, HANTA UL PTHI34, & A 34 4>
PTH N ¥ 2 5L/ 7 9 AL 43 | Bt PTH1-34 fE
%5 PTH 32 R 454 T & AR MR B A= w2 AE
R, mAEA YA S PTH GESS T B A9 TE AL,
ARt R TR 25 5 U A 1 T B TR A, XA
AR AL HG Bt B /N R AN 2854, I3 Ao o 8 A o

FRATH . T4 8RR H4(2013021052)
* WIRAEE . HE  Email ; tianyecmu2h@ sina. com

TR ST T R A B, B S
HESEEITA AT . ZFSE PTH #1 PTHP 7T B 1k
(W) 780 T 40 0 o 3 K, A1 R OB, 2
Ko T PTH LR Sk B R 0B 1A 40 B Ay 15
FR, O EL PR AR 7 BT fr & rh & S VR
PRI PTH A B b4 @ A e =
HHFFERY , BARIBINTZS 5 PTH 1] LW A2
IR 2 L 1 R A A, (L2 33 P 1 R /N
PTH BRI AR ARAR RS, BRTEW , 76 PTH
VT I B AL A3 A | R T 22 4645 Sk,
DRI PTH % 4 BRI L i 2 52 R S 1 5



R AR 2014 4E 6 45 20 #2455 6 ] Chin J Osteoporos, June 2014, Vol 20, No.6 615

BEZ SR AN R], £ 5505 538 B T R H 1 A= BRAE
FHBAS AT, X AHAS AN [R5 = ) PTH {2 A% 820
O AL (P EE Y N

BRFFE T, KGR PTH X AR 40 i Ak L
A BB IR, A AR B PTH A HAT
PR A A VR E 2 LA B VR VR B i A
SeaiE e ARG AI MC3T3 1 Bk,
ZHAIMTZS 5 [ e BE PTH Ab 35 F ] RTPCR |
ALP (@l Alizarin Red Y2655 )73 &l PTH J2&
T HA e B A AR T, B AR TR 3 i)
PTH X} B 4 A AN [R5

1 #RFTFTE

1.1 #hK

MC3T3-E1 40 M & ( Sigma—-Aldrich Co. LLC:
99072810 , X F A A7 /IN BB RTARGHAL , 7T 534k
PG E AN, R V2 N A G R R A ) S
Y ;134 HAH A HARGZ IR E (Sigma A H], 3
) ;a-MEM 855535 (Gibeo A7), SEIE) ; B P WL
fitf ( ALP) %% {2 one-step 15 ( Pierce 2~ H], FEH ) ;
Alizarin Red ¢35 (L R FRHE AR A A,
[E) ; RNeasy {558 ( Qiagen A ], £ H ) 5 ¥ 5% 5K
7 & (Invitrogen 2], £ [E ) ; SYBR Green ( Applied
Biosystems NG| ,5'%) o
1.2 4R R A

4 MC3T3E1 4l T o-MEM K58,
WA 10% B4 0035 1% 5 8 2/ KRB RIS
mmol/L L-Glutamine , & 7T 37 °C 5% CO, , i FIZE
R IR, A 70% ~80% Rl &, TP R4y
LA FEER 7K 1 nmol/L PTH 10 nmol/L PTH #l
100 nmol/L PTH AbPEAH Y , Ak LhA= B /K 8 PTH
AEPRANN 6 h, SR 5 EH AN SR, £ 48 h J5,
WLL PTH AR 6 h, AR5 PR g i 15 77
48 h R 1 MES, 33 MEIR,

FEAsrA 4 41, SRR RR4L. 5 PTH 41AH IR
PRFE R R) L B, A (] 25 24 77 = %) A 3R 7K Ak 3 44
Jd;1 nmol/L PTH 41 . LA 1 nmol/L PTH AbFRANNI;10
nmol/L PTH 4. ) 10 nmol/L PTH Ak F 41 fifd ; 100
nmol/L PTH 4 ; X 100 nmol/L PTH Zb¥E4H i,
1.3 KEhR
1.3.1  RNA #2HUHI real4ime RT-PCR: F RNeasy
IR S RN S RNA | 225505 s3] & U B -
SR L cDNA SR IEFR RS 3 A%, U1 pL # k5 1Y
¢DNA #4T Real-ime PCR JZ ), 5t/ 5149)

J¥ %)t F. ALP. TGACCTTCTCTCC
TCCATCC, Antisense ; CTTCCTGGGAGTCTCATCCT ;
Runx2; Sense: GGAATGATGAGAACTA, Antisense :
ACCGTCCAC TGTCACTTT ; OC. Sense : TGCTTGTGA
CGAGCTATCAG, GAGGACAGGGAG
GATCAAGT; Bsp: CAGAAGTGGATGAA
AACGAG, Antisense ; CGGTGGCGAGGTGGTCCCAT;
[B-actin . AGATGTGGATCAGCAAGCAG;
Antisense : GCGCAAGTTAGGTTTTGTCA. J b 514
47:95 CHASE 15 min J5,95 CAEE 20 5,58 Cilk
K 30 5,72 CHEfI 30 s, 3k 45 ANMEFR, F 72 °C HEff
W Bl 2=, L A B th 4k, 7 [l — U R niz
S HBR 3 DN PATER, DL Bractin AN S
,iH 37 PCR ¥ RotorGene 4 M43 T 7 4047 .
1.3.2 G 0l TR % €5 - 1000 VS W2 IS5k 40 i 5% 7 WL,
PBS W57k 3 Ik, TR F LA 10% TR IR Dbk i
20/ 20 min; W B AR 2K ShAK, PBS W% 2 I, A
ALP one-step Y05, T 37 C &AM TIFH 45 min; K
FRAL 5], PBS Y UE 2 I, =il T AR TR
1.3.3  Alizarin Red Y@ . G BR 20 M 35 720, 78
TRAKHEE 3 UG LA 4 °C 10% TP AR ZR S K [ 52 41 i
20 min; W B AR R ShAK, ZE K IE UE 3 WG A
Alizarin Red Je(05), F 2R T 44 (% 30 min; W R YL
7], ZEIRZKIE VE 3 U K T4 I A S BEfiK , 3
TN BT RIS
1.4 Hiiteabsg

Real-time PCR £ 4 2 ¥ 5008 LA 85 + prifl 22
(x +5) 3R, 1 SPSS12. 0 Geitik b ki 48 it
Br, AL LEBER AT ¢ K256 24 P < 0.05 BFACHAT
geitr X,

2 R

2.1 ARREEER PTH % MC3T3-E1 40 N i A
T mRNA FRiEBA ] RZ A

21 nmol/L Y 1 10 nmol/L ¥ J& (1) PTH
H4b 3 MC3T3E1 406 h,48 h y 1 MEHF, 33 4~
TEERJE , A0 ALP  OC  Bsp Fil Runx2 %8N E
K7 mRNA [RIAH , 5% IZHAH e 25 S A Se it
FREX(P<0.05) (K1), SLLEMIHER PTH
JE R % 1, 2 100 nmol/L ¥k & B PTH 4b 3
MC3T3E1 4005, 40P ALP OC  Bsp 1 Runx2 4§
B F mRNA B350 A 1958, (05 %5 1|
A ZERTRITFE X (P>0. 05) (Bl 1), %
A1 10 nmol/L ¥ 1Y PTH 55 HoAt 95> vie 5 4 PTH

Sense :

Antisense ;

Sense -

Sense :



616 G RNES= A Wi A

2014 4F 6 45 20 %545 6 1] Chin J Osteoporos, June 2014, Vol 20, No.6

3

AHLE, PE AR 25 IR P mRNA (1R AFE R
P

o x4l

=3 10nM PTH4L

T @ 10nM PTHA
i I 3 100nM PTH41L

Bsp Runx2  ALP

A B R Rk
(BAB-actin iy &)
O = N W s N

Bl 1 A[EGE AR PTH X405 A B 5 mRNA
EIN IR NEIEA
R GXTRBAMLERFHFGITFE L (P<0. 05)
#UR X R L2 RS (P>0. 05)
Fig.1 Effect of the different dose of PTH on the mRNA

expression of osteoblastic markers
* compared with control group (P <0.05);
# compared with control group (P >0.05)
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Fig.2 Effect of the different dose of PTH on ALP staining in MC3T3-E1 cells
# compared with control group (P <0.05);

# compared with control group (P >0.05)
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Fig.3 Effect of the different dose of PTH on Alizarin staining in MC 3T3-1 cells
# compared with control group (P <0.05);

# compared with control group (P >0.05)
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