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WE: BY HSAREMMAESIM(PIO) % E ¥ MK T MC3T3-EL /DR E BB RS
ATREEANMWRENEN, HiE  HSEHF MCIT-El A, 4 X ER 3 EA  AREE PIO
FH4 (5 pmol/L 10 pmol/L 20 pmol/L 40 wmol/L) , 43 BT Hi 24 .48 h, CCK-8 K AAMMA , H R
HRUBBARAT R, RIA LM ELISA XS HNRMEXNEEARSER(OCN) MUERHRKE
(ALP) ,RT-PCR #& it /LYy iR 1 Y W 1% 2 4k v(PPARy) B BT runt X EH 2(Runx2) &
BEREH-2(BMP2) mRNA RikkF, £R (1) 5 R4HLE MCIT3-El HREHEHES
wmol/L PIO FHI A1 8 % (P <0.05) % PIO XF 5 pmol/L ~ 10 wmol/L F Hi4H W BE & (P <
0.05), THiEfMMm 24 h EKE 48 h, FHAAMMHE N ERFRENYM, 7 20 .40 pmol/L PIO T
B EAMMELTELEH, QOWMBLUAREPIORETHFH 24 h ARBATEIFHIHN:1.97%
0.43% ,13.0% ,48.30% ,81.00% ;(3) B # PIO % & M 0 ~40 pwmol/L % FE P iy 38 fin , MC3T3-E1 411
# PPARy mRNA R ik ¥ 281 #4# (P <0.05) ;Runx2 mRNA X B 7 5 wmol/L PIO ¥ AR 8
St RN, ZE 0 BB E 6 (PIO2 10 pmol/L) B EA B RE TR, (4)AMINBEE R ALP,OCN &
4333 B BMP-2 i RIKTE 5 pmol/L PIO Yk EE41RF B # ,PIO=>10 pmol/L B, R B R B EH FRE(P <
0.05) ;B T Hiet MM 24 ~48 h K, % PIO ¥ T W4 ALP Ll & BMP-2 B3% (P <0.05),f OCN
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Abstract; Objective To investigate the effects of pioglitazone ( PIO) on proliferation, apoptosis and
expressions of functional proteins in mouse preosteoblastic cells MC3T3-El exposed to normal glucose
concentration. Methods MC3T3-El cells were cultured and divided into control group, PIO administration
group with different PIO concentrations (5, 10, 20 and 40 pmol/L, respectively) and were exposed for 24
or 48 hours. Cell proliferation was tested with CCK-8. Cell apoptosis was detected using quantitative flow
cytometry. The secretions of osteocalcin (OCN) and alkaline phosphatase ( ALP) were measured using RIA
or ELISA, respectively. The mRNA expressions of peroxisome proliferator-activated receptor gamma

(PPARy), osteogenic factor runt related gene 2 (Runx2) , and bone morphogenetic protein-2 (BMP-2) was

XCWE: BRE HAHEES T H (2009J01135)

fed g, 350005 WM, BREMAEHRAES—EEASIEHN S EEXRERABETETERASBH
Ife

BIRMEE: ™7, Email;ysj@ medmail. com. cn



FEEFHNAE 20112 B 17EE 2%  Chin J Osteoporos, February 2011, Vol 17, No.2

detected using semi-quantitative RT-PCR. Results (1) Compared to the control group, cell proliferation
was promoted in PIO 5 pmol/L group (P <0.05). In cultures administered with PIO concentration higher
than 5-10 wmol/L, cell proliferation was decreased significantly compared to that in control group (P <
0.05). Extending the interfering time from 24 h to 48 h, cell proliferation in each group increased in a
certain extent; however the increase was not statistically significant in 20 and 40 pmol/L PIO groups. (2)
In cultures of control and PIO groups exposed for 24 h, the apoptotic rates were 1.97% , 0.43% , 13. 0% ,
48.30% , and 81. 00% , respectively. (3) In cultures with PIO concentration from O to 40 umol/L, PPARy
mRNA expression levels of the cell showed a dose-dependent increase (P <0.05). Runx2 mRNA expression
increased in PIO 5 pmol/L group, but it decreased in groups with PIO doses higher than 10 pmol/L. (4)
The secretions of ALP, OCN, and the expression of BMP-2 were the highest in PIO 5 ywmol/L group. Those
were decreased dose-dependently when PIO concentrations were more than 10 pmol/L (P < 0.05).
Expressions of ALP and BMP-2 increased in each group when the exposing time extended from 24 to 48 h (P
<0.05), but the expression of OCN did not change (P >0.05). Conclusion PIO had a biphasic effect
on mouse preosteoblastic cell MC3T3-E1 exposed to normal glucose. Low concentrations of PIO promoted cell

proliferation, while high concentrations of PIQ stimulated cell apoptosis. Appropriate activation of PPARy
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could stimulate cells to increase functional protein synthesis by i

showed cellular toxicity.

ing Runx2. Over activation of PPARy
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XHAMATFEAYZR(GR)MABE, HEX
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MABREARUNEHRMGEAREHN T, B
B WRE . K AR R A A 6 W 4% 5 A
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MC3T3-El /MR E B M, 2 95 A
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1 HEMAE

1.1 i

MREBRE ARk MC3T3-El WA FERH
EYBHEHERAF, K5 DMEM 3 5 & (LDMEM)
B £E Gibco AR, FMEWAEERE Hyclone 2%
&l, ¥ 2 AnnexinV-FITC/Pl J =i £ ¥ & BestBio
LA, W R R AR B T 4 B iKW & (ALP

ELISA)# T E R&D A A, BB EMEREXNE
(OCN RIMBFREREFREEBROGARAR (HA
CV<10% ;#E@ CV<15%) , ¥ ERIHF-REH
ERNMAMA(RT-PCR)BE RBAELMEILTE
B 2> 7] ,Cell Counting Kit-8 il & ( CCK-8) #l BCA
EATBRANMENBWEBZZXEMEARTRFR,
BIBMEBHI A REAZLEFRAARE (IS
23070201)

1.2 ZBRFE

1.2.1 #HMEHFREBS4: MCIT3-E1 4L 5
F& 10% Ba 4 1 7 10 LDMEM 3% 35 W P, 24 40 a3
AXH B KB Ay T8, B PIO THIR
WARB LR FEFTEBA.S umo/L PIO T
4 .10 wmol/L PIO FHi4H .20 pmol/L PIO F 4 K
40 pmol/L PIO T4 3t HA, TH 24 48 b,
1.2.2 CCK-8 Wil IStk MM EKY
9 MC3T3-E1 41ja, % 3 x 10° N/FLEM T 96 LI
MR . 3 24 h, 4k ERTR 4 4H 4 9 b0 A B o
& PIO B335k, 0 PI3% 3R 24 h 48 h, BEBIL
MIA 10 uL CCK-8, 8% 3 h, F 450 nm B K Tl
ZEHAAEEMBE(ODHE).

1.3 RAMMNEHERA TR B3H4s K
#H6 MC3T3-El 40,3 3 x10° R TR
,3%% 24 h, BAKRBI R ERTRA HEFR
FEPIOBEFBETM24 h EREAKE W,
PBS #: 41 HA 1K , 1000 r/min B.0> 10 min, B /5§ 4
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AnnexinV fl PL i X AR FTRAT-REBRN.
1.2.4 #HHT OCN 1 ALP /9800 . BF T 6 A,
WA FF ZXT B KB, I A MR ¥R BE PIO 9
LDMEM 3% 5% ¥, F 1 24 .48 h, W & ¥ 8 F EP
% ,4°C ,1000 r/min B.L> 5 min, ] L {H & -20C %
FaR, /5% A RIA &M OCN 1 ELISA ¥4
W ALP M4 BN, ERS BS RUEH BT, B
BRThHEEEA WS RA ALP,OCN i F 5 MM E
HE 82 (ALP/PRO.OCN/PRO) /R,
1.2.5 RNAHMZEAHAMSE: LRAKTH L
WA &S, % Trizol %4 B AL E Q&M RNA,
SUMEARE BCA BACERANERT BRN
HE®E,
1.2.6 RT-PCR # # PPARy, Runx2, BMP-2 ) %
i%: B9 ZEIE Invitrogen A A% & &, % RT
HEAFH mRNA # % %% cDNA 547 PCR ¥
R,

SIMRFIIT .

B-actin L #¥: 5'-TGGACTTCGAGCAAGAGA
TGG-3',

F #: 5’-ATCTCCTTCTGCATCCTGTCG-3', 289
bp;

PPARy I . 5'-GCCCAGGCTTGCTGAACGTG
AAG-3’

TF #: 5'-CACGTGCTCTGTGACGATCTGCC-3’,
147 bp;

Runx2 F {##:5'-CCGCACGACAACCGCACCAT-
3,

F #%: 5'-CGCTCCGGCCCACAAATCTC-3’, 289
bp;

BMP-2 I ##.5-AGTTCTGTCCCCAGTGACGAG
TTT-3, )

F #: 5'-GTACAACATGGAGAT TGCGCTGAG-
3,708 bp,

R &I

B-actin:94C 5 min,%4°C 60 5,60°C 30 s,72C
45 5,30cycles,72C 7 min;

PPARy:94C 5 min,94°C 60 s,58C 30 s,72C
45 5,36¢ycles,72°C 7 min;

Runx2; 94C 5 min,94°C 30 s,60C 30 s,72C
30 s,32cycles,72C 7 min;

BMP-2: 94C 5 min,94C 60 5,62C 45 s,72C
45 s,36¢ycles,72°C 7 min;

PCR =Y7E 1% BAE WS LB 3k, AR A
AT KERHE, TRE R S A PPARy, Runx2,
BMP-2 mRNA 5 B-actin mRNA MKEHLEER
mRNA HHXTREE,

1.3 HitEaH

TRBBUNB i E (2 2s) RA. MA
SPSS 17.0 & B HITEEEHF E4H7,P <0.05
HERERITEE N

2 &R

2.1 AREESERE

% MC3IT3-El HHEAMRERKBREHEMA
¥, EEERENG, SRS EHEREMEE
BEXHBHGRE ARZE, BFEETAI R, PIO
FHIREAS 1 10 pmol/L B, WA 3K LA
B, T EM 20 ~40 pmol/L, 40l 7 ¥ ) BLAE
» BRTHAEMEL, IHEERAR., HRA
MR R, 400 R WOR , 4 R & B
CABL BEABRIEE  BIKE, A AR E
2.
2.2 mpaR 5 ER Y MC3T3-E1 41 f38 5 M W

FEARF T Bt 6] 52,5 pmol/L PIO T B4 41 iy
WHENE T BA(P <0.05),M7Z PIO KFS5
pmol/L Z A BEFH 48 h B9 10 pmol/L THA
bh,B{ETF X B4 (P <0.05), 7MWK E PIO F
T BB E 24 h BKE 48 h, SHAMMIEFHE
HERREREE M, B %KE PIO R4 (20,40
pmol/L) 38 fill #8 ¥ & 4 3t % % 5] (P = 0. 100 A
0.457) , WA 1,
2.3 k%X MC3T3-E1 AMAT- MW

Ext AN, FH 24 hPI0 4, A AT R
S pmol/L YR ERHE T X B4l B E LG ¥ %
(P =0.09) ;¥ &M 10 wmol/L Z & i, & 4
4R R TR T B, E R A G E R L (P
<0.05) HAMMT-RHEELYRENEME £
FEH,
2.4 MHEIIWMI MC3IT3-El ARMEXERET
PPARy #1 Runx2 mRNA %5 H &M

FH24h 48 h 5,665 PIOVEEN O ~40
pmol/L 5 B Py 1 fin, MC3T3-E1 48 & &5 PPARy
mRNA REAKFE#mas BS54 BAMAE,S
pmol/L A3 4 it 2% 3 5 (P {5 5] % 0.708 #
0.118) ;T Runx2 mRNA F X BE S pmol/L AR Y
In, 250 BB R BT (P10 > 10 pmol/L) BlK B 7+ B &
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Opmol/L Sumol/L

10umol/L

20pumol/L 40pmol/L

AR EAR 7

1 PIO fF Bivk B Foa (@) X4 MC3T3-E1 41 B¢ M AE /1
HEMATHEAL, SHBALE, “P<0.05:55 pmol/L PIO 4 8, P <0.05; 5 10 umol/L PIO 4 th3%,*
P <0.05;5 20 umol/L PIO 4 4%, *P <0.05, MR FHKE ., 5F MR THAEL LR, P <0.05

21 FRREWETIFETH2 b ARAF TR (3 £5)

2§ ik ¢ T ®%
b ¥ ! 3 1.97 £0.351
5 pmol/L F Wi 3 0.43 £0.252
10 pmol/L FH 4 3 13.30 £0.721**
20 pumol/L FHIA 3 48,30 £1.212°*%
40 pmoV/L FHIA 3 81.00 +1.682°"*4

H:FH 24 h, S53BALE, P<0.05;55 umol/L PIO A1
$,"P<0.05;5 10 pmol/L PIO ¥, * P <0.05; 5 20 pmol/L
PIO 41 Ho 8,4 P <0. 05

BT, LE2.3,

2.5 mAEF) AR MC3T3-El AMESIREE A&
ey ]

Bti#& PIO ¥ M 0 ~40 pmol/L 5 A3 fn, 4
KB 9 ALP.OCN BMP-2 f 43 i A B B i
mE TR EE, BE S wmol/L AR & H,PIO #
B=>10 pmol/L B, tRABEASWRIBEH TR
(P<0.05) ;BT it AIM 24 ~48 h K , %4 ALP
LLJ BMP-2 & BN (P <0.05), i OCN {X#& 5
pmol/L HABE I ER (P =0.034) , i HR&HH P
¥EBEHKE(P>0.05), BEK2,

- PPARY

2 PIO 1 #i 24 F1 48 /)\B PPARy mRNA s 3k /R
#:A.B.C.D.E 4 %% B4 .5.10,20 F0 40 umol/L PIO THAHMA S B-actin; 5 PPARy; Marker | + 2] T R K 2 600 bp.500

bp 400 bp 300 bp.,200 bp 100 bp)

I G, H 1 J I G H J

[i-actin —-

~Runx2

B3 PIO T 24 148 /Met Runx2 mRNA 3 3k A
B F.G.H.L.J 4 5] % % B4 .5.10,20 #0140 wmol/L PIO FHAMM Runx2;F, .G, H, .1, .J, 4553t B4 5.10.20 1 40 pmol/
L PIO FHIA MM S p-actin; Marker [ L)



100 FHEERGGNEE 2011 F£2 B 17T HE28 Chin) O , February 2011, Vol 17, No.2
%2 PIO Xt OCN,ALP 43 % BMP-2 mRNA XM E K (2 2s)
LW OCN B/ M EHE R L ALP R/AKREEAR BMP-2 mRNA H) & ik &
a 9 (ng/mL + mg pro) (1U/L - mg pro) (BMP-2 0 3 5 {8/ B-actin LB M)
FHi24h FH 48 h FHi24h FHi 48 h FHi 24 h FH 48 h
gt 16. 42 £0. 753 15.95 £0. 611 3.74 £0. 155 4.01£0.091°* 0.55 +0.029 0.70 £0.016*
5 pmol/L PIO 41 17.47£0.894°  16.59£0.573*  4.020.178°  4.2020.134°* 0,60 £0.029*  0.72 £0.022*
10 pmol/LPIO 4 15. 81 0. 586" 15.48 0, 910" 3.64 £0. 187" 3.86£0.072*"*  0.27£0.012°"  0.460.033**

20 pmol/LPIO 4 14.04 £0.675°** 13,79 £0.522°"* 3,330.121°" 3.56£0.083**** 0.160.019*** 0.4010.032°***

40 pmol/LPIO 4 12,92 £0.866° "4 13.03 £0.679***4 3.22+0.118°** 3.44:0.104°**® 0.08:0.014°"% 0.14 £0,015°*"*2*

. EHRATRAE A, S BRAKE, " P<0.05;55 pmol/L PIO H 13 ,"P <0.05; 5 10 pmol/L PIO 4 HE,* P <0.05; 5 20 umol/L

PIO A H%,4P <0.05, MR THEE, 5TH 24 h A4, * P <0.05
it
TZDs 2 25 ¥ 2 i & 4L ) K 1 18 7 9 8008 2 4k
v(PPARY) AT A RECIK, %K Z Y 5 PPARy B
FRGEE FHERENE  ARSRGEHNA XY
FHEEMNEZ B ZATRITURSRER
WM 2 BBERMB . TZDs it 1% PPARy X & &%
EERERARIERARARS. BRER.FIYR
FRELRARIMET BERET, B H TZDs Xt
BHFEAHKE R, ENHEREATRTAHKER
REFRS L WEHEER, FFREBEARAT, #
GREBREENE SHERZLEMBHXRNE
MBS, 4Rk, RE# TZDs 7 3 35 b R % SR 19
N A¥ERAEERERET ,TZDs B
MR ANE IR — R, T RAKHR B ENR
X ERBH AR KN, HHEBRIBET
W RIS TRRBEARE, D
BEHMERBER—FEEABHH OB, B FiIE
K A TZDs—ut# 5 BH (PI0) , RERF XM E
W, BT R AR

AZHRBR:PIO FHIMEBELE S F1 10 pmol/L
B ,MC3T3-E1 gL A4 WO B &k, 3 5 F
i 18] 69 FE <, 40 A 3% 5 1 FH G ; T AR BE M 20 ~ 40
wmol/L AIMRZHEALTR HEREEANKE T
Himt [ B REH A FTsE i, PIO £ 5 pmol/L B} {2
40 B8 R X A0 R T A — E AR A, TR
RHFREHREY—BERLER 2(BMP2) K RiE,
MR KEEA SR (OCN) BB M A (ALP)
SRR T 7E P KT 5 wmol/L, 45 5 2 7E 20,
40 wmol/L 7 40 WU AR . 410 %1 48 ML By TR BE 7 , {2 ik
MRy X EAA BB, R BE 4
MMM, XA xR AW RA KR R R
&, BA RN EEE, KIS OE%

3

REAMERELHESEH,PIO 8IS PPARY K
&l B ¥ B] B 1% 4k ROS .ERK .GSH .,PPARa £ £ # &
RESERS , ENESREAMKEHE Ak
e F Y%, I PPARa, ERiF L HERMEHF
FAEENHEERTEXERB/DRBANEIET
Bt BAE — MR a B 40 A 5 RO A % R E
A, XEAAMREAGSHHRIERS, BT
ZHY A D E T B0 fE; ©PPARy 5B ¥
RYERREF Run2 ZEFEEZEAER, X #H 4
R E R EEER T . 2 IE R A, R
BT M IE ¥ 6, NFI B TZDs i B K E
PPAR-y, B] A3 3% IE % 40 M (X 42 P 3 i Runx2 9 %
RE NMERERFNORBIER; TBEREAY
MHREIXMESARBRATEE REAEHR
MEXRE ZRAUBEEH, FLREL
PPARy # Runx2 Rl 45 £ X FaX P,
ARFRERE R BT Hat B AR, %
BEARBERANM, AT OCNHEE EH%F,
AHEMLEI 2 OCN R N B A AN IF EH R
B0 B2 4 T R e S, R AR O A
mT ,BEEMORBER, ARG EAHEE
Win#g ., ALP #1 BMP2 R FEHBEA”Y,H# R
FAEXHE N, K&k B EK 005K E %
BLEABR,
HEEXRTREFNEEIERFEGRER R
BRNERER  AERBRARTERBLE B
EHRGT . ERIMWRIIAR PR, BEERE
(22.5 mmol/L) $E5: B 4 M ,PIO 7 2.5 pmol/
LetERRIM i o e M & (5 R iE ), Bamnett
ZHRBIESE, B TRMEE L TZDs B A]
HEFERANER RE5BSHERE hRE
A, {8 TZDs X8 40 5 40 16 B S R s A
Rl RELR, BRBEXRFEXHE— L.
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