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WE: BN WURAKLSTFEHAATREBRBE () [hPTH ) INES RS ARHE T BB FRE
i (Collagen I) & Osterix mRNA FiX % W , 3 31T thPTH L W ASNRB BRGERLE. Hk
bR R EXBR S AR, KBEHAETF0.107".,107°.107° .10 107'M thPTH  ,,, FH,(24 h
H—PER, B 12h %) , K2 K, BMIT R MMM, RT-PCREXERNERFTHAR
Collagen I,Osterix mRNA %3k, 4R B/R thPTH ,,,, 7T 8 B {2 i BB AL A A (P <0.05) , R
B BB 4 Collagen I £ Osterix mRNA X (P<0.05),10 " M ¥ KX BV E ENBEKBELE.
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Abstract; Objective To observe tlhe effect of thPTH, ,, on osteoblast proliferation and the mRNA
expression of collagen I and Osterix in vitro, and to explore the mechanism of the effect of thPTH, ,, on
osteoblast in vitro. Methods Cultured osteoblasts of the new-born rat were intervened with 0, 107",
107°,107%, 10™®, and 10 "M thPTH, ,,, 2 times at the first 12 h in a 24-hour cycle. Cell proliferation
was assessed with MTT colorimetric assay. The expression of collagen I and Osterix mRNA were examined
with semi-quantitive RT-PCR. Results rhPTH, ,, sifnificantly induced osteoblast proliferation (P <0.05),
and stimulated the expression of collagen I and Osterix (P <0.05). It was most remarkable at 10™° M
concentration with a does-dependent manner. Conclusion rhPTH,,, promotes the proliferation,
differentiation of the osteoblast, probably by increasing the expression of collagen I and Osterix mRNA.
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REER,MENR 134 BHERBERET 2B
B, ABTE S WE hPTH 5, X &SN EF
HABE BB 417 | Collagen I & Osterix mRNA #
BB W, T thPTH 5, X BB 40 B 1 3 &9 77 &
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hPTH,, (L HE T BE 25k By 3 R B 7 MY
¥F),DMEM #5358 & (GIBCO A H,ZH), B4 MF
(BLM W EE LY 6l A F ), MTT(Sigma 2 7], %
H),E B H M5! 9, TrirlRNA £ BUR 7 & , ANTP.
M-MLV 3 % % B§ , PCRmarker ( Fermentas ) , DNA B
A8,59 ,Beta 5|9 (LA T), 4B E I (U-
2001, HITACHI, H A& ), PCR # & # 1 ( Gene
Amp9600,PE A&, £ H), F H #H X #4 (Bio-Rad 2
A ,%EH), % {(Bio-Rad Power/PAC200,%H),
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1.2 KBRFE

1.2.1 WEAMA R B#H 4 24 h H Wistar
KB, RAMERE BT ESREAE. #
WHRMME T 37C 5% % CO, W% ,24 h 5 HW
1 KRB AMBMANR, LIGE2~3 KB 1K,
Bk ERIAN A2 y LB, K1 ~2
H ) Ak AR

1.2.2 WEAKRKNESE

(EENE FAREZEHETRERERR
FRRBEMTESHFRMA.

(2)WEHMmEE(ALP) s BUE= LB A4
MERTHAREA M6 LR, FERKERNE,
PBS ¥ Mk ,95% Z BE[E F 10min, #47 ALP %4510
%, BT EEH SR A R RK R
WE ABEW(3%B-HMBERMA Sml, 2% EHE
# 5ml, ZE @K 10ml, 2% CaCl, 10ml, 2% MgSO,
Iml) 1 ,37CHEH 4 ~6 h, HREAKFHBK,2% il
B8 3 ~ Smin, R IE K BEBOK, 1% KSR AL &
2min, A MY, HR T8, HE, 34T ALP R4
WE .

G)HRAZERMELEY BRE=ZAREH
AR, FARKKER G, B % S0pg/mL %
A % C.10mmol/L B-H MiBEMEA 5 15% B 4 1§ 1)
BEFERETE 2 ~3 KM 1 K,15 ~20 RKJ5, U B
J,PBS Wiah¥k,95% Z BE[E E 10min,0. 1% #§ F 41
R,

1.2.3 thPTH,,,, X & B 40 i 38 7 &% v &) 3
(MTT 3%) : BUB PU{C A LL 1 x 10"/ mL f¥) 5 B 8 Ff
F 96 FLIEFe M, EFL 200p], 24h J5 4040 b0 & 25 3%
W FH,®0.100", 107,107,107 107" M
thPTH ,,,,6 4,0 X388, BAEH 6 fL. FKRE
W42 2 W (24h H—TE3F, 00 12h 2525) , FHRL
IERT 4h B0 A MTT 20l 4k H 4 h, BF LF
¥, 4 7. im A DMSO150pL & % 10min, & B 45 X
(Novapath TM , Bio-RAD ) 490nm J% £ &b & M) & 7L /&
JEEEMH(OD fH) .

1.2.4 thPTH,,,,, %f & 40 Collagen 1 B Osterix
mRNA ik ) B W : K 9 BE thPTH, ., ] B 9 5F
TEFF B8 40 48h /5, i A1 Trizol 2 MR 40 B &
RNA 5, i3 & & RT-PCR 8 Collagen I X
Osterix mRNA f9% ik,

(1) cDNA %5 — 4 4 ®: % F (TAKARA RNA-
PCR Kit( AMV) Ver3. 0) i/ &, 10uL R R, ¥
7= RNA SuL, BB 3|4 91pL, DEPC-K 6pL B.0 1R

A1,70C ,5 BTk L, A 5 x buffer 4uL, RNA
inhibitor 1 L, dNTP 2L 2.0+ %) ,25C ,5min, /0
Bid% % B8 1pL, 8T i &4 47 :25°C,10min, 42°C,,
60min,72°C ,10min,

(2)PCR # % .PCR " 1§ Collagen I J¢ Osterix,
Aty 3 Gapdh fERME . 5I¥FFIUTF : Collagen
I |- #%31% .5 -aggagagagigecaacteca-3’, FHF5 4 :5'-
ccaccecagggataaaaact-3’ ,PCR 7= 4 3 208bp, Osterix
¥ 3] 9. 5'-tctec-atetgectgacteet-3', T ¥ 5 4. 5'-
geggcigaaaggtcagigta-3’ , PCR 7= ¥) 3 205bp, BT &
F3t 25uL, cDNA SpL, dNTP 0.5pL, 3 % 4
94°C A5 #k 20s,56°C 1B k 20s,72°C ZE {1 20s,32 K&
*#,

(3) PCR ¥4 & 5 4+ #7: B PCR ¥ 1 7™ ¥
10pL 16 x IEER MMl 2L SHETF 15¢/L BHARNE
BB ,80V LR T3k, T MR M P MBI MG
Fo Y% % Ll PCRmarker 947 2 , 5 1 8 B2 518
AW ERREMS MEEZFHTREMEN
BT _H L,

1.2.5 Giitopab o . 5000 Al R LA B « pRfE 22
Fm , R 3 SPSS 13,0 Gt 5K fF 3 L BB 47
i, FA B EFXENEREEEITEM. A
[ 5 7 HL B R A LSD 3543 47, P <0.05 AR 41t %
B,

2 SR

2.1 REARKEENEREE
ETNEAFTHERLIRY =ALIARAN
2N MBS B SO B, B PSR T — W,
FEMELIRREE(F ) ;RN EEN
YRR K 2 RBEBR(E2)  HERAREBER
A (E3), UESERNEREBRMRE,

B1 REARESERE(x100)

2.2 MEBHRNMEEHNER
HRRW, RAFKE S thPTH 6 F A
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B2 WAHREEERRALRG( x100)

B3 mEmEEEIRE(x100)

MME, &4 OD HYHMHE, 107" ~107°M 27
BKEXE L0 MRS, 0 5ERRH &
FIEAZE S, EZRAETEEL(P<0.05) (A

#1),
21 hPTH M EHARERHEAERE(n=6,225)
WHE M MTT(OD)
0 0.427 = 0.020
10" 0. 465 = 0.015
10-" 0.519 £ 0.016
10-* 0.625 + 0.018
10-* 0.530 = 0.034
10’ 0.476 + 0.020

BB S TR, P <0.05; 84 4 E P <0.05
2.3 XA B9 Collagen I & Osterix mRNA # ik
igp- 0]

HREW, AR EL hPTH ,, ERFRET
M JS , Collagen I Jz Osterix mRNA Fiki§in, Yo%
BRI, Z2 107" ~107°M BRI BEKHXE, U
10°M EZxiaE, 0 5S&EMR4A . ERABAZME KL
B ERAGITFEL(P<0.05)(R%E2).

3 g

B RBLARE  osteoporposis OP) 2 LA #HRE T FE,
BRI N RERR, BFREX

, April 2011 ,Val 17, No.4
M 1 2 3 4 5 6
GAPDH 307bp
Collagen | 208bp
Osterix 205bp

B4 rhPTH ;7 A 40
Collagen 1 & Osterix mRNA # ik & H
GAPDH % P £; M % marker,1 ~6 5+ 5] % 0,

1071070071071 10 @

FEBEEESERRNER. AFHARS S0
ERSHAREs T RENATFERIERR
ERMELEWECEMNEE, hPTH ,,, B PTH
(e 28 A A , B 5o 5 0 ML % 1 32 A S A SR
NGRS T 0 A G T R ORI
HERER, 2B R RRRESY .

#2 Collagen 1 B Osterix mRNA AR KEE(z+5)

(M) Collagen I BEBF Osterix 1K fE {0
0 0.242 £0.014 0.145 £0.017
10-" 0.704 0. 021 0.447 £0.016
10" 0.851 £0.010 0.575 £0.013
10~* 1,008 £0. 008 0.795 +0. 022
10°* 0.977 £0.012 0.745 +0. 006
107 0.942 £0.011 0.723 £0.013

WRDEW-PIHAERTFREAR E EEE
i OB EFBFLE-CAMP-E O KE A(PKA)@ =
BERRALEE(IP3) -fE 3 Ca-FH H BB C(PKC) BB X
BEHSIEABRANMEYEE. REZERKET B
FEFH S 518 PTH K94k A : Bmps ., Osterix , cbfal
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% Byl PTH R B8 RAERAM S FHIEKR K
T,

AR R AR FKEK thPTH BT R A
M, A AREEA R, 107" ~107°M
EREKBER,LI07M RMEEREHE, &
#5815 Maria GS™ B R —B, REHAMMNHHE,
HRTHREARMER RE. AR WHIIEE,
Ri#tTREMARABEER, HEMREHRTEL
FIYERVLE M ARTE2ER, TRER PTH i if {2 i
B E B RS R TR
B IR BT B 40 I 1) BB 40 M Ak B R BB B
4 M= 4 IGF-1 # TGF MM E T R EH B &S B
B,

IMREEARRBARA RN FEREESR,
RERFHNEERS, KEHM N M REEER B
THREBARYIERE, Bk, M TFHER AR
BRBENIERENABRR—-ITEREENE
o ABFF LW RREWKE W hPTH T B&
YRS V] AR 35 Collagen 1 %35, 7E 107" ~107°
MERBKRBEXE, LI MEXEHE, HibE
il , thPTH  ,,, AT RE R B 1L 3 0 Collagen I KKk, {2
BB AR R AR IR RE,

Osterix( 0SX ) £ 2002 4E 1 Nakashima £ R 3
M—FEEEREMMEETRAREREERE T,
J&F SP/XKLF Rk, HHAFREH, 05X REXEH
BARTHRREHEREL, BREHARMCNEE B
BHFLENERETF  BOEEETF al (core
binding factor alpha 1, Cbfal ) E R BFFHE FH
FEHET ERBARRE HMOMESBLERTE D
EEREEENER HAERBD, 05X B F
Cbfal ) F A F, 5 Cbfal 3t (5] #4558 40 H ) 18
ML R B, AR FHA mPTH(134)EAF
B4 S W LI AE ¥ Osterix mRNA ik, 7 107"
~10°M ERIBRBER, U I10°M ZXBHE,
X B9 9, 7E MC3T3-E1 434k it 2 &, 0SX
Fcbfal WESBUTHARNBBERRER,
Wang BL'" B 25 % B . 76 5L & 40 ML ¥k UMR106 9,
{B.vk B iy PTH 7] LIR # OSX A1 cbfal By Fik, Bk
BT 0 I, AR w1 B AR B K R, OSX A @ o
cAMP/PKA & i i# 17 ¥ ¥, B 7 i@ i PKC i# i,
Shibing Yu''” Bt 52 & B PTH & 11 1k Fl F k& ATF4
(activating tran-scription factor 4) /MR L, %
Bl PTH i@ if ATF4 %f Osterix # 17 A HEA A &
KR, MR A ARG RN, B,

thPTH(1-34) /] LI 3% OSX MR, KRALRA
f2% Bl Cbfal \ATF4 S H FITAF . Celil AB'™ %
WREAERBEAR P, FE KEB-2 (bone
morphogenetic protein-2 BMP-2) \JE S B A K E F-
1 (insulin-like growth factor-1 IGF-1) 7J B3 i3 ¥ b4
1 B F-B ( trans-forming growth factor-p, TGF-B)/&
JE % % 4 % A ( bone morphogenetic proteins, BMPs)
FEEK.A 250 FEHEEH BB (mitogen
activated protein kinase MAPK) . E H ¥ D
( protein kinase D PKD) o] DL 37 OSX B9k, d ik
RETLIHER PTH {2 # 0SX #9334 7] fE &8 i iX
Y3 7 Vander Horst GM' BF 55 % B3, 76tk 4h 5L
Kb, PTH #1 PTH:P & F 1 %] %% F BH F Osterix,
Cbfal %48 5% B F K 8 5 5% & 40 M /9 53 1k F L3
Hong SH'" % BF 5t th % 93, thPTH, ,,,, /£ FH F UMR-
106-01 40 /a5 , AT LA ) %% SR A F Osterix B R 5,
ERAERHARTRERB THRLHKHARRE, PTH
BRR O R K W07 A (E B R, B R K
8)SFRRERRENRE .

BRI, 7 OSX HH B % /N EEEH &, B
FHRSENRED(IHEE EEE . EHE.F
REAS)MREKFFERKIERDN, ditE
W, PTH Xt i 40 fd &) 38 75 7] BE R i 53 OSX kA2 i
Collagen I R 3iK, F#— B R B AR HE . 2
(N2

& EFTIR ,chPTH L WGBS S MHE SRS E
BMAREFS5MEEHARGEY, FAARR
WERNAR, AR RERBUENARATHE
BB ERERTREBMMAFEEAM, REH
MEKNBERK > HHE S BRART HLRE,
ALK R thPTH,,, 7T LA H W LA
BrBe A (R AR . IRt BUEE B 0 R AR A e 1B
[ &%: PTH X & @15 & BAKF5 8 2% o A B 887
PTH At @ L E 75 53 B 4 Collagen I
M Osterix HITH T M AHE? PTHER FEAKR
W EMNEXREE SN RERBARS®E
MPZEHRT FRPELHETEEARTR
MEFTEER.
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