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TE: BH a5 5 REHAEC 78 B 40 f8( hFOBL. 19 ), BEF6 kR (1 ( FPN1 ) 4k 1132
PRCTIR )FN 4 42 JB 632 2 4 10 DMT1 )J2 40 i P4 4% 25 32F A0 HE B 1 580 38 38 2R 1 5 A 2 R [6)
W K T T TR A0 MR 3R, WA S AN M Ak T T A A DR SR AR R B R T Rk
XA GBI R L Ak AU TR 34°C T HE AT OR A 55 3% DLOK TR] e 2 Ak 1R 4k
FAC( 50 pumol/L.100 pmol/L.200 pwmol/L )5 il & 40 i 35 3% , 48 /NI 5 WO 5 40 i, #2e AS [m) - 131 46 4
$2 5 RNA R i RT-PCR 4G DU B 40 f P TER .DMT1.FPN1 mRNA %Kik, &R ORT-
PCR K %75 A [ e B FAC T R 405 , 4541 FPN1 . TfR .DMT1 mRNA ¥4 ik ; @A A # B 4l
FPNI1.TfR .DMTI mRNA iK% B A, 48] % 2 L A AF AE ST 22 B (P <0.05); ®KE
FER BT BB Tk B T DL AR FPNT 9 mRNA %35 B3, M TfR.DMT1 A mRNA £ ik F i,
510 UE N M A Bk E T AR A2 PR AR RS R W, E — 0 3 L P9 BE G A IR S Bk Rk R RS, 2
JIE % B - E A E TE ) AR T U L HEBR G B S AR 1A, 150 W1 kA Ok R 4 I Nk S KA R R e
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The effect of iron with different concentrations on the iron channel protein in osteoblasts HE
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215000, China
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Abstract: Objective Iron overload was associated with osteoporosis. The ferroportin ( FPN1 ), transferring
receptor ( TfR ), and divalent metal transporter 1 ( DMTI ) were the important channel proteins of the iron
ions in osteoblasts ( hFOBI. 19 ). This study aimed to culture osteoblast with different does of iron ions, and
to observe gene expression variation of iron ion channel proteins, and to acknowledge the effect of iron
overload on the relevant channel proteins. Methods The osteoblasts were cultured at 34°C in vitro with
different concentrations of FAC ( 50 pmol/L, 100 wmol/L, and 200 wmol/L, respectively ) for 48 hours.
The total RNA in different intervention groups was isolated and extracted. Expressions of TfR, DMTI1 and
FPN1 mRNA were detected with semi-quantitative RT-PCR. Results The result of RT-PCR showed that the
mRNA of TfR, DMT1, and FPN1 was expressed after the intervention of FAC with different concentrations.
The density ratios of TfR, DMTI, and FPN1 mRNA were different among the different FAC concentration
groups, and the differences were statistically significant ( P < 0.05 ). The expression of FPNI mRNA
increased with the increasing of iron concentration. However the expression of TfR and DMTI mRNA
decreased with the increasing of iron concentration. Conclusion The iron channel proteins of osteoblasts
can be affected by the iron ions. Along with the increasing of iron ions concentration in a certain range, the
function of iron into channel can be down-regulated and the function of iron out the channel can be up
regulated. The effect of iron overload on the level of iron in osteoblasts is significant.
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RETRAMLANHMETTRZ —, 25 K
WNZ AR 3 B W HLIR A TE R S8 kA 250
FIHL , 4E 4 40 A A 2L rh BB T OKCF B A X R
A L A M T S o 2 L 4 R 40 A
BACBI A S 25 T SEAEVF Z AT SR R B 2
R AR E T R ER R B 40 A
FEbRATAE WAL A P B AT DL 4 B
FR G IRAR T AR AN 2 BE L L T X R A A B
PR AR ST b, BRI N e ek
I 5% 1 ( transferrfin receptor, TfR ). MM AR T
iz [ 1( divalent metal transporter 1, DMT1 ) I L 42k
32 T H( ferroportin, FPN1 )35 2k %32 M1 G 15 1 /2 40
JHL A SRR S 2 # | A D Ak R A A Y Y R G A
BT A S S R Sk BBk B ) T UL
20 1 B 5 A DN S A R A AR O Y A 2 Ak L LA
HE— 20T i B 0k R 0 Ak R E AR b
R 52 00

1 #RF7TE

1.1 MR AL

M IR 2k e ( FAC, EAR I 25 28 W) ) LN 80 E 20
( hFOB1. 19 )( W T E B B 1 ¥ 240 Ml ), DMEM
( wHl )/F12( Gibeo 28w ), #7 4 a 2F 1ML 75 ( Gibeo 24
Al ), Trizol( 32 [E Invitrogen A #) ), CO, ¥ FFF6( Fi 1
Heraeus 24 ] ), UV-2000 % 7 43 5% )6 & {X ( UNICO
N E R E O AL EE Thermo A ] ), Gene
Amp PCR System 9700 PCR 1% ( 35 [E ABI A+ ), H
¥k A% ( Bio-RadPowerPPAC200, 3% [ ), Champ Gel
5000 %G R G AL R AN BHCA R A F] ).
1.2 SifJrek
1.2.1 U dnp s 5

¥ hFOB1. 19 ‘& T 5% CO,.34°C i 3246, 40
M3 323 DMEM( S8 ) F12 = 10 1, IR N4k J&
S 10% 16 28 M7 AW BN 0. 3% 1) G418,
1.2.2 MR R Bk T il

W AR 2R 1 FAC( 50 wmol/L 100 wmol/L .
200 pmol/L )INA BCH 20 M 3% 57 FE 0, % B4 AN
& FAC MYBE IR AR5 9% 48 b ), WA 20 L, il 48
MRNA,
1.2.3 & RNA #ili#2 .RT-PCR

AL RNA il 4 - 22 Fb T 85 38 000 9 09 5 40 i T
FAC T-7i 48 h J5 ,PBS 22 vy #h ¥k 2 i, SR J5 m A
SR I Ak B0 IR AT 1.5 ml A9 EP A
ML, IMA 1 ml Trizol, ZE L E 5 ~ 10 min, A5

0.2 ml, M ZUEGIR A G EIRBE 5 ~ 10 min,4C
12000 r/min B0 15 min, B0 02 BUEZE KM
25500 pl ZHr 1.5 ml EP &, i A SRR 5
PIEE IR 5 ZE IR AL E 15 min, 4°C 12000 r/min 2§
> 10 min, 57 F3E I HIELCW T, WA 1 ml (4 75%
TR EPEYLHE ,4°C 8000 r/min B0 5 min, F _FiF,
ZFiRAE T, A DEPC 7K 50 wl ¥ f# RNA, 284043
JEEEE TR RNA ¥R, - 80°C R A7,

T B SR 0 SR TR RNA AR E T 0 1 pg/ s
BEAS W SR OB ARFRN 20 wl: S BEHUE RNA 1 pg,
Oligo( dT )18 primer 1 ul,5 x Reaction Buffer 4 pl,
10mM dNTP Mix 2 pl,Ribolock ™ RNase Inhibitor( 20
U/uwl ) 1 pl, RevertAid'" M-MuLV  Reberse
Transcriptase( 200 U/pl )1 wl, ¥ DEPC /K £ 20
plo FHAFGERLF 65°C 5 min ALY ,429C 60 min
Wi 5% ,70°C 5 min &0k, -20°CHR-AF o

G W EE RN - S AR 20 pl: N 2 x Taq
PCR mix 10 pl,Water( nuclease-free )7 MI,J:T%F‘JI
W1 wl, Wi SR 1 pl. T PCR X 94°C 3
min,94°C 30 s,50°C 30 s,72°C 30 s, 3t 30 MEIHF,
B 72°C FEAH 10 min, —20°C 177 .

1.2.4 PCR ¥ 14/ W45 R 50t

HBUPCR 729 6 pl siFE T 1.2% B W 5 ke
110 V HLIK 40 min, T 584 4 A B I BUAR R S8 k47
I AR, L FEE 3 K, I Image J E1E
3 AT AT B BE R 2 8O R S5 O B (R AT
ST BT B-actin,%%&ﬁlﬁ%ﬁg( transferring
receptor, TR ), " & )@ & F iz £ H 1( divalent
metal transporter 1, DMTI1 ), & & ¥ iz & H
( ferroportin, FPN1 )o IR IE Genebank 5 Primer3
Bt B B T A . BIF A R A ORI R
(£1),

%1 PB-actin . TfR .DMT1 FPN1 £ [H 193] 4 )75

K4y ¥ K/ bp)

HH ElkZL2] bp
B-actin [ 5S-TCCTGTGGCATCCACGAAACT-3 306bp
T 5-GAAGCATTTGCGGTGGACGAT-3
TR i 5-CTTGGACTGACATTTAGCGTAGC-3 95bp
T 5-GCCACATGCTTTCATTTAAGTACG-3
DMT1  I¥i# 5-TTGACTAAGGCAGAATGCAG-3 276bp
i 5-CGTTCTCATCACCATTGCA-3
FPNI 3% 5-CAATGACGCCTGCAAACAGCAG-3 283bp

T % 5-TTCGGACAGGTCTGATCTCAGG-3

1.2.5 Siteeab i
B 45 S5 56 B4R B B0 = dr ok 22 RO,
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SPEE17. 0 St Mr ik 4 #- 47 sA R 2 20007, Ja ok
JHl SNK-q K36 %} 4 4 22 (e E45 P S L %2, P < 0. 05
FRESAEGI R X,

2 #£R

2.1 PCR =¥ #r
AN TR) e 35 A A TR K B ( FAC) SR IR VE T T
N 40 HE( hFOBL. 19 )48 h & , 2 HU 40 ifd RNA J5
¥E4F RT-PCR, FPN1 #l TfR . DMT1 4 44 B w
(WK 1), TR .DMT1 mRNA K& [H 1% %5 B {8 Bt 4
A5 T2 K i Yl B 1% P 3 T 2 ) R R AR, £ 7 A
J AN B 1 Tl TAR .DMT1 mRNA fi 3 3k ; FPN1
5 DR ' %85 (1 i Ak T 4 e e %) TP R T 2 7 o
R PE T L 42 78 240 I A0 8K 25 - P {2 3 FPN1 mRNA
2RIk

B-actin 306bp
FPN1 283bp
DMTI 276bp

A B C D

95bp

Bl 1 RT-PCR KA [F) ¥ 8 M 45 2 Bk 8 T U 1l 4
B-actin [ TfR . DMT1 .FPN1 % [H % ik
AXTRZL; B:FAC 50 wmol/L; C:FAC 100 pmol/L;
D:FAC 200 wmol/L
2.2 BRES O E R R R RO AL 3
Lﬂ{ﬁﬂﬁaﬁi%mwﬁﬁuﬁ B-actin, TR .
DMT1 \FPN1 K& P 25 R AT A8 R (I8 , A5 45 9 18
2 B BEME, 5 B-actin FER P16 S H07 1 06 5%
EILH(FR2), I EG T2 B O =4 5%
B 4] 55 0] ML BOE L B A A 35 22 5 (P < 0.05 )
@TIR .DMT1 £ i B2 41, BE Bk B9 1 vk B2 3 hn 4 1 3
PR 26 O T L (L3 W R AN, AN [) ok B 4L 1) L Ay
F2 RFEWREE FACYEHIS DMTI TR 1 FPN1
5 B-actin #Y 6% B HL(H

215 DMT1/B-actin TfR/B-actin FPN1/B-actin

X HR 26 0.504 £0.015 0.617 £0.013  0.065 £0. 005
50 wmol/L 0.442 £0.027 0.497 £0.031 0.091 +£0. 005
100 pmol/L 0.343 +£0.029" 0.433 +0.025" 0.136 £0.025"
200 pmol/L 0.211 £0.015" 0.299 +0.065" 0.193 £0.013 "

W RN HATd R P <0.05

ZRBECP <0.05); @FPNI & ¥k i 41, i ik 55 1
e P BN A 1 R R 45 O B L (R 2 W B, R T
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N AR A B I TN R A AT RAE W o 1
B YRETAE R T8 2 SR N2 RN, Bk
PR B &S i X 4R R DI RE B R 2, B4,
ot B RS OE R A Sk T R
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BTG

TRC A IE 8 ) ML 240 g v 3 i 2
Folr AL ) 5% BBk, b B EE B R R Bk AR B 2 K
( transferrin receptor, TfR )/ T AR BN . 40 g 3 11
MR E R 2l SRR E RS R ER
AT AR AN AL o R BREE 1 A2 R — TRl 5 AR
EHALATET IS AR AR o — Bl
22 2V I PP R A IR A R BB T o 4 i )
R FCTE) MU Bk 8 1 52 RO TIR DI A2 Kk 4 S 1Y,
TR H K 3 35 32 40 B A 2k R 32 1) 42 ol SR F 5 41
A0 N BB T K S TR B 2Rk 2 A OGPk
TR mRNA H 3"3i & A — 4> 5 4> i BEAH KAy 8] 307
FI e ——8k S B DL AF(IRE ), IRE fiE 45 4 il 5t
A — > Bk 3E 55 2 L CIRP ), AT I TR mRNA HY
FaE M. LA N BB 7 il 20, 88 7 ] KOS
IRP A% ¥, T30 IRP 5 IRE 925 & RE 16k,
FEART TR mRNA B9FEE P, 530 TR 9 mRNA #
PR, LROA T ARSI 45 R W,
TE R BRI T iR 20 i B Bk B 1 v RE 1S, iR
240 L 2k 1 Y B B 3 T IR /D 5 TR mRNA 3K 3K
] 2 50 5 A A4 R AR, T s i 0 R R B
TA RO, HLBCNE R ) A — 5 T R sl A Y
AL IHRY AR ES RE E A  8CR 28 D 2 RE AL A
ViR A 0

DMTI( HEABEE A ): M emiisEf 1
( divalent metal transporter 1, DMT1 ) M Fg A H KRRt
MY B M40 fg 25 5 2 ( nature resistance-associated
macrophage protein 2, Nramp2 ), +2& Wi 3L 30 9 & /) i
T A 5 0 42 B B T HE 38K . Gunshin 451 B 5E
S DMTL R 4 3% 3K 5 BILAK Bk R 25 %% U0 AR G« AL
PRER B = I, A8 B 40 M9 DMTImRNA 19 3% 3k
BB, Y e BRR AR 4R e
DMTImRNA F 3% 30 U B 2 e, L3 il 2 32 9 146
HHZ R RTGRKRE R, AL AR
PSS IS ARAT , R BE & 0 DK 28 1 v B A 1S, 20 i Xk
BT YT R BEAK, DMTI mRNA () Rk W2 T
56 5 3 12 15 T S0 00 IR 0 i A B S - UK ST AR Al A A
B R

FPN1( HE 58 38 8 1) : Ganz %" F 2004 4F B
KA, P EE 8k 8 H ( ferroportin 1, FPN1 ) /& — ff 5
IR ke A T R A AR HE Y A — . FPNI
& H Bl AR e — Y 5 2 240 B BB A DG Y
ST, 5 BRI SC A A S AR s R A

Yang %52 TS S B - Bk PR R IR 2% 5 B A I
WO E W40 i FPN1 9 mRNA £k K7 & 2 7 &,
Delaby %5 "% BRI gk 40 i 76 155 2k 0 55 B 75 Wk 21 40
JJG  FPNT 76 40 IR 1 i) 28 2k 38 it o 1 3 . A
FEH B AN BT R AR IR BT R B 3R M R TR
BEXEIN, FPNT mRNA [ Ao 3G i, 52 500 2 400
PR R 5 R A PN Bk HE S D B, X
AR5 M A T T B B TR £ dl il
fe)a sh, R 1 3k BB K 1 5 757, HE Rk
BT U RERE .

25 ErR, A hFOBL. 19 5 F 40 i 76 2k 25 1 4%
Z ISR R SR A0 ) 2k S 3 T R A TR R
MG AE Ak, i B 78 At A2 40 i A K S vk B 4
T, 40 M B R A AR R TR M A A
BT U/ 5 40 HE kR 3 R R AR, 40 i
Heh gk FH £
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