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Effect of excess iron culturing on the proliferation and differentiation of mouse MC3T3-E1 preosteoblasts
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Abstract. Objective To observe the changing pattern of proliferative and differentiatial indexes of mouse MC3T3-E1 preosteoblasts in
the culture with excess iron, and to investigate the effect of iron on the proliferation and differentiation of osteoblasts. Methods
Mouse MC3T3-E1 preosteoblasts were cultured at 37°C in vitro. Under the induction of 10mmol/1 B-glycerophosphate and 50wg/ml L-
ascorbic acid, MC3T3-El preosteoblasts differentiated into osteoblasts. Meanwhile, different concentrations (50, 100, and 200 pmol/
1) of FAC were additioned into the medium for intervention. Proliferation of MC3T3-El cells was detected using MTT method. The
mRNA expressions of Runx2, Osterix, bone sialoprotein ( BSP), and osteocalcin ( OC) were detected using RT-PCR. ALP activity
was measured using ALP viability kit. Results The proliferation of MC3T3-E1 cells, the mRNA expressions of Runx2, Osterix, BSP,
and OC, and ALP activity decreased along with the increase of FAC concentration, showing a dose-dependent manner (P <0.05).
Conclusion  Excess iron culturing can significantly inhibit the proliferation and differentiation of mouse MC3T3-E1 preosteoblasts.
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1.1 EZAE A

/N BRI BB R 4 i MC3T3-E1 ( HRFBE |-
ANHIE) MR Bk (FAC, [ 245 45 Ak 2 1 500 A TR
) SRS o-MEM (3£ Gibeo 287]) B AE R4
M3 (3 E Gibeo 2] ), MTT A5 3L 55 & ( 36 &
Sigma 2y A) ) , Trizol ( 32 [ Invitrogen A ) ) , Bl PEBE AR
Fit ) & (R s @A H ) BCA HH A & (B =
KOSHE]), BB 78 O AL (L E Thermo A A,
Gene Amp PCR System 9700 PCR 1% ( FE ABI 2
H]) , B3k1Y% ( Bio-Rad, PowerPPAC200, 3E[H) .
1.2 LRIk
1.2.1 MC3T3-E1 a3 . /N MC3T3-E1 40 g
BT 5% CO, 37T°CHFAANIEIR, A 3s 5 5 0 ik
R o-MEM, &% 10% WG 2R 0305 . E & 2 100 g /
mL FIEEEE R 100 wg/mL, AR 40 Y 15 5% 15 00
2~3 d ¥ 1 R AEERK 2 70% ~80% B i AT
(AW
1.2.2  ZHARBGFEAGIN . >R FH MTT %, 96 FLAR3EFh
YL, AL 2000 4>, 4H MG RE S SRR SR O A
LR 10 mmol/L B-H MR AN F1 50 g /mL $T
IRIMFR , [R]Es43 3 A [R) & Y FAC (0,50 ,100
200 pmol/L) , % HRZH (0 wmol/L) AR FAC 1)
SRRIRIE, MM 4 A S fL, THi24 h
J& A MTT % (5 mg/mL) 20 pL/fL,37°C 5 4
h, WAL IRAA , in A DMSO Wik 150 wL/AL, ¥k%
10 min, F B PRI EFE 570 nm % K 2 4% 5L %G
{8, HAH 5 40 it s E L
1.2.3  4HAfE A fAH SC JE DR SR SR A DU . ff FH > 7 o
PCR 320 22 5 200 JH A 56 32 PR Bl i A S 7 S) 7
(Runx2) EHHEEEF9 % 5 T (Osterix ) | B M Y R 2
FI(BSP) M5 R (0C) . WYKL, AR T H;
FEIEP , 20 eI BE J TR 45 32 VRO T I A YR R 10
mmol/L B-H JMBFRRENFN 50 wg /mL HLIR MR , [F] A
A3 A [6] & BE 1 FAC (0,50 ,100,200 pmol/
L) XTHEZE (0 wmol/L) AR FAC 1955 1 15 5%
B, MR 4 M, BA 3R, FERFE4 dIEH
RNA gents Total RNA Isolation System a7fl| & $2 H #%
UM RNA, $2 05 TR FEAS RNA AV B SR 1
pe/ Wl 5 S RN R R 20 L B R AR A
RNA 1 pg, Oligo (dT) 18 primer 1 pL,5 x Reaction

Buffer 4 wL,10 mmol/L dNTP Mix 2 wL, Ribolock™
RNase Inhibitor (20 p/pL) 1 plL, RevertAid™ M-
MuLV Reberse Transcriptase (200 wU/pL) 1 pL, #b
Jin DEPC 7K 2 20 pL, THIEFHLA 65°C 5 min il
AR, 42°C 60 min JWF% 5%, 70°C 5 min 2 1R
RAFEE SN R AR TR 20 L 9% 2 x Taq
PCR mix 10 pL, Water ( nuclease-free) 7 pL, = T Ji#
SI¥4 1 pL, WK Y) 1 L, PCR R A1
94°C 3 min,94°C 30 5,55°C 30 5,72°C 30 5,433 4
G, 51U YE Genebank 5 Primer3 %11, A B
ETAR,FPFIILE 1, UPCR ¥ 6 wl xikE T
1. 2% SRR REEERE, 110 V HLUK 40 min, T 540
BE AR R G AT T IR IC 5%, S 4T 3 I
JtH Image J EMG M3 F X B 5L R AT S 5L R
G BE (AT 0 HT
&1 GAPDH FUSUH 4 M AH G R 5 | 9751
L5y F R/ (bp)
Table 1 Primer sequences of GAPDH and osteoblast related

gene and the molecular size (bp)

HH 51975 bp

GAPDH 45" - ACCACAGTCCATGCCATCAC-3” 452 bp
Ti#:5” - TCCACCACCCTGTTGCTGTA-3

Runx-2 E4#:5” - AACTTCCTGTGCTCCGTGCTG-3” 208 bp
Fi#:5” - TCGTTGAACCTGGCTACTTGG-3’

Osterix 3.5 - AGGAGGCACAAAGAAGCCATACG-3’ 297 bp
Fil#:5” - ATGCCTGCCTTGTACCACGAGC-3’

Sialoprotein 3.5 - TCCATCGAAGAATCAAAGCAGAG-3’ 286 bp
FUi#:5” - CGAGAGTGTGGAAAGTGTGGAG-3’

0c 45" - GGACCATCTTTCTGCTCACTCTG-3" 425hp

.5 - GTTCACTACCTTATTGCCCTCCTG-3”

1.2.4 U0 w0 il % A . 6 FL AR Hh AL
Fl 1 x10°/mL > MC3T3-E1 20, 40 ik B 5 o
FEFEWT AL BE 9 10 mmol/ L B-H w244 A1
50 wg /mL P IR ML ER, [F) 43 90 A0 A [ e B i
FAC(0.50 100,200 wmol/L) , %} H&ZH (0 wmol/L) il
AT FAC WA IR AL, MR 4 4, B4 3
Mo dREEIGF R 10 d B, & LN 75 pl 24050, 1
£ L3, - 70°C R AE, H BCA 250 &I B 2R ik
&, Fl LabAssay ALP i{70 &0 ALP & &, HBEFRY
TEHE 520 nm A E A FLIROEAE (OD {E) |, A48 I
5 OD {EITE AT B ALP 354
1.3 Suifseabs

SCUS BT AR B B = bR E 22 ROk, H
SPSS19. 0 Gt A 4R A A 7 5 R 38 T 25 534, 45 5%
6 21 ) H 48R i Student-Newman-Keuls ( SNK) #6556
PP <0.05 RARZEFAGLIHE L,
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2.1 ZHRE A A I 2

MTT Z5 5 $87R , FAC ¥ MC3T3-E1 4i}g 24 h
J&i ,0D {HE FAC ¥ B2 3G IR, 45 W B 4[] bh st
AYI¥ 25 (P <0.05), Uil FAC HA #
MC3T3-E1 ZH 38 FERN (B 1) .
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290 L 4 5L 14 52 )
(%A BEAL S X HRAL LU, * P <0.05,N =5)
Fig.1 Effect of different concentrations of FAC on the
proliferation of MC3T3-E1 cells
(* P <0.05 compared with control, N =5)
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GAPDH Runx2 ,Osterix ,BSP 1 OC ()" 4 7=y
HL Uk 45 S R, 45U B 4L UK GE 257 GAPDH 52 JE 3T
o1, 45 H 3L R A 52 FE R FAC T 100 B (438 Jon iz ¥
WES (F 2), 5 GAPDH ()65 B LA 52 77 2 4t
PEREMR (B 3) M LA St 2% (P <0.05),
27K Runx2 . Osterix . BSP I OC & X ) 3 5 75 & 2k
B2 29

GAPDH
Runx-2
Osterix
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ocC
0 50 100 200
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B 2 GAPDH Runx2  Osterix .BSP
OC A4 157 ) (0 B R B e v ik 141
Fig.2 The agarose gel electrophoresis of GAPDH,
Runx2, Osterix, BSP, and OC mRNA amplification products
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Fig.3 Optical density analysis of electrophoretic
bands of related genes in MC3T3-E1
cells in different groups
(*P #P "P, $P<0.05 compared with control, N =3)
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Fig.4 Effect of different concentrations of FAC
on ALP activity in MC3T3-E1 cells
(" P<0.05 compared with control, N =3)
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MC3T3-E1 402 — P mi s s 40 &, ihowr A=
/I BRI 5 A L S R, AR A A1 8 55 v B R A
(R RVRFE , ITEDTIR AR AN B- H M B IR 10 15 S AE
AR 53460 B v B 4 M, PR MC3T3-E1 4 A
FIVER — A B AF A AR 9 B0 1 40 L o Ak i A AT
R B f e u B D W 1 R SR T T R
AN TR UOAR i BN Ak, A TR 4
LR A3 Al AR, AR S B0 R T AN [ 43k B B AH G A
B F KK, 423E Runx2 | Osterix , ALP  BSP FI
0C, HH Runx2 F1 Osterix 7504k W T XK 5,
B E S A B AR AR, T ALP A BSP 3R
IRTE IR B e, kS I OC F4 i o5&
FAES AL B, OC A R &40 Ak 1 e S A s
Runx2 X H#Z045G K F al (Cbfal ) , B RH 4
A0 S AT BSPLOC F COL1 25 3L R Y i3 3 1, i
TR AR A PR s 4 A1 5 T 1 B PR SRR T S
A B & B R Al B, B Runx BEIA K
JERCHE AL — AT EIF5E; Osterix S
20 it A3 A e R — A A B A B S R B S R
T, /% Runx2 1 FLHE 80 AR, 2 32F A A O 56 [ 19 2%
TR ALP 2 R A0 M T 43 0 ) — FR AR R
P i, 38 KA ML TR T 394 in Je) S m I £ 1) vk
&, NI BORANTE B0 KA 45, 2 2 1 4
B AL L 2L 2 bk i, O AT FHOR RN R A
OC H R ARG X, 5 40 B A1 366 5005 Ak v 38 A 5
SR M A R TR SR PR T R A T Y A E R
B TEARSLE , FRATTE ] FAC VBN ERE T
BER R B2 At 40 A 2E A S R BT, 45 R B, FAC
XFF MC3T3-E1 20 i v 38 5 EL A B G5 7 90 il 7 5
FATAE L0 MBS 37 4d FRD MC3T3-E1 40 1 501k (19
W5 T Runx2 ,Osterix \BSP 1 OC FE R [l 1k | 4%
RBEM, FARFEEEFE, P Runx2 fl Osterix
() 35 A XT3 0, BSP IR 2, T OC 1) & 35 Al 4 i
1K, F5 6 BE AR 0 o fk iR . i — 20 FAC
THUG KR, TR R A F k5 52 ] F AT 40 s
72 10d, R ALP 4390 =5 W BHIU E T ALP (36 1, 45
R FAC X ALP 1 37 M [ E A B g 400 o £
o B, FRATIA Ay v 2k PR 5 AT il MC3T3-E1 44
WLE oAb o X6 T4 - v A P R 3 1)
B, — AR 58 A G, Rk B T
A I Fenton J2 W = A 1 P 558 v 1) B2 L 46 A HH 3
AT AR S T35 PR A K B 8 T T O 1
ZA5 5 s R e o 2R I AL T
(MAPKs) FRFEH F (HSF) A% H F ( NF-Kb ) 45

o [ 20 M SR A
S AHIF S 2 B R A S T A k] AR R 2
Jfl MC3T3-E1 (35 A3k, ASBFSE DL B i A 4
L8 R 43 A 4 o DR T 4k 85 K Il A B P A
FH L #b 7 1 FRATT ke e e B A AL
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