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Effect of obesity on the expression of DMT1 and
FPNI in the duodenal in mice
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[ Abstract] Objective To study the expression of divalent metal transporter 1 ( DMT1 ) and ferroportin 1 ( FPN1 ) in
obese mice’ s duodenal epithelium and investigate the mechanism of the effect of obesity on iron absorption in mice.
Methods C57BL/6J mice were randomly divided into control group and obesity model group, each group of 6, To
establish obese mice model by having a high-fat diet and the control group were fed with a normal diet for 12 weeks. After
completion of modeling, The level of DMT1 and FPN1 mRNA expression in the duodenum were measured by real-time
fluorescent quantitative PCR ( Real-time PCR) method, the protein expression of FPN1 was measured by Western-Blot.
Results Compared with the control group, the level of DMT1 ,FPN1 mRNA and FPN1 protein expression in the duodenum
were decreased significantly in obese mice (P < 0.05). Conclusion  Obesity can decrease the expression levels of
DMT1 ,FPN1 mRNA and FPNI1 protein and induce iron deficiency,in order to provide experimental and theoretical basis for
studying the mechanism of iron deficiency caused by obesity further.
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b BT N EERE R 79% SEI 10% EE R 10% |
JIE ST 19 (4295 B2 2R o B S 5 sh i oo B4t ) |
TFE 14 F4 B IR 1k,

TSR ZE RS, 109% 7K & 4 400 mg/
kg PAHR G 1 SRR/ B, R IR B IR 48 W, W
R IR, TR 222 mte i

YRR RS A (CSR g sh i B R ) |, O
ZEH BRI RSP,
1.2 B FEEE PCR %47 DMTI1, FPN1
mRNA &£

BUZAF+ 38 B 4H 21 100 mg, Trizol k2B
RNA, FH 553606 B I £ 260 nm 280 nm I 1<
AL B G RE (Y, A260/A280 Fil RNA ¥, BUS
pL RNA #E47 1. 5% B8 HE BE 0 FE UK, Kl RNA A9
SEHEME . 2 DNase [ 350 & (L RURE M2 49
BHEATFRA T XF RNA thg% B8 9 SE R 41 DNA i#E 47
HAEAL B 7E 2 wg B RNA BEAS Hfil A DNase 12
pL,10 x Z ik 2 wL, JC RNase /K & 20 wlL,37°C %
B 30 min J5, IIA 2 wL 200 mmol/L EDTA £ 11 %
N ,65°C FH 10 min, AbHJ5 0 4 RNA B &
HiFi-MMLV ¢DNA 23— ilialn & (ALt Beh )
IR FG 5%, cDNA A R W R &R (20 pl) 2 pl
Primer mix( Oligo dT 5|4, BENLTH) ,5 x 2% P 4
wL,0. 1 mmol/L DTT 2 pL,10 mmol/L dNTP 1 uL, /4
fLJE ) RNA 10 pL,200 pmol/L HiFi-MMLV S % 5%
fiti 1 L, i JC RNase /K% 20 pL, KW 444 37°C
M E 50 min,70C ¥ &F 10 min, KN ¥ & T -
20°C VKFETRAE o

75 7 PCR X ( 3¢[# Applied Biosystems 72y
H]) #M Ultra SYBR Mixture PCR X %) & (b 505
) EATYHE . H AR IR NS A A5 S N
T:(1)DMTI F % 5'-GCGCTCTTTGTTTCCTTCAT-
3', T 5'-TTGTCACTGGGAAAGAGGTC-3" , 4 1 J-
Bt K ¥ 140 bp; (2) FPN1 | ¥ 5'-CCCTTCCGC
ACTTTCCGAAT-3', & Ji# 5'- GAGAATAGACC
AGTCCGAACAAGGC-3', ¥ i Be K i 257 bp; (3)
B-actin I ¥ 5'-GCCTTCCTTCTTGGGTAT-3', F iif
5'-GGCATAGAGGTCTTTACGG-3' , ¥ 14 Fr Bt K J&F 97
bp, 20 pL ¥ 14 2 W & & 4145, 2 x Ultra SYBR
Mixture 10 wL,0. 4 pL EI#547 10 pmol/L,0. 4 pL
TUFG1#9) 10 pmol/L,2 wL ¢DNA 10 wmol/L, T A K
AWK 2 20 wL, P IEFEF R, 95°C A2 1% 10
min, (95°C 15 5,60°C 60 s) x45 MEF, BREM
IR 3 TS, IR s R I 2 0 MR e A
KB ACt = Cryyun — Clyspp ,AACt =

(Ctygyaep Ctyysum ) spm (Ctpagem
Ctygzsem ) sz > PO RRZH/IN B mRNA KGR 7KF- 28 Ry
1, S BB 2 A RS [R) S R R 1 22 5%
1.3  Western blot ;£ il FPN1 E AR RIE

i RIPA 3551 46 B 24 28R 11, BCA L0 B
FR R, BUS  2E H BUCR FH 129% SDS-PAGE #E S HL
KO E NC B, R LY i, FiRE I (3%
BSA, TBST i #%) 30 min, 28 J5 N A S dt FPN1 £ 3¢
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BEHLAR (P Abcam 23H],1:2000) ,4°Ci37%, WH
TBST YERE/G A 1:5000 B ALY (HRP) A5
ICHYLLEHTR TgG (H + L) BT (b st KA AL o Rk
HAERAR) , ZEESNPEF 40 min, ] ECL ik
RERCER BB, UL GAPDH fE 8 NS,
FSCEE A 3 Ik, A EOGSE SR Hi i AT 5L
J&i , H TotalLab Quant &EFE BLAZ 73 By A4 53 Br b 34
UHWMEASHNZSEANR O L%EE ( integral
optical density,10D) HUAEZR R AHXT FRIK K-,
1.4 SitFELE

SEIKIRZE I L) & + s Fon, R SPSS13.0
A AT ST FEAS ¢ KB g1t 22 00, LA P < 0.05
FRESFAGIFE L,
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2.1 MERMERNHEER

FIMR R T 3050 3 8, AR s A 4 /N R E 4
IO R RE L 2255 14 FAR B 20 A vt R 20
INECE IR 43 IR 32.34 £1.24 g F123.67 +
0.96 g, =R HAGIT ¥R X, WRISIEHEEITAEA
AITEE R A RN IEREEE IEREEE (%) =
(AL PR AR — X IR H R ) /0] IR 41735
TR x 100, 45 FAR R 2 AT /) SR T 359 8 2o ) R 40
AN IR TR (1 20% , I AT e /N BRUIE e 2
N 28.43% ,F W /N FRUIE Bk A 70 A 37 2y, B AR 4
FXT HRZH /N RAS TR PR (R 1)

R ARG RS AR RO g)
Tab.1 Body weight in different weeks of
different groups (unit:g)

JaEK AR X HRZL
(Weeks) (Model group) ( Conrol group)
1 11.14 £ 0. 69 11.03 £0.63
2 11.79 £0.73 11.68 £ 0. 62
3 13.26 +0.79 " 12.32 +£0.69
4 14.55 +£0.83" 13.29 £0.72
5 15.79 +0.85" 14.27 £0.72
6 17.41 +0.93 " 15.02 £0.79
7 19.27 £0.97 " 16.22 +0.78
8 20.98 +1.02" 17.28 +0.83
9 22.75 +1.06" 18.39 +0.85
10 24.69 +1.14" 19.28 +0.83
11 26.51 +1.17* 20.33 +0.87
12 28.40 +1.22* 21.37 +0.88
13 30.22 £1.21° 22.51 £0.93
14 32.34 +1.24" 23.67 +£0.96
TE: * SXTIRA L P < 0.05,

Note; * P < 0.05 compared with control group.

2.2 +—=358% DMT1 _FPN1 mRNA F&iEkFE

+ AR FEAR T HREL RNA ) A260/A280 H7E
1.9 ~2.1, i HEEUA RNA 4R, 1. 5% Bl
BHEERS HL VKA I RNA 5284, &1 1 Al I, 288 (18S F
5S rRNA 3 2%t , Ho o 6 4515 B A 52 8 ok 211,
ULH RNA S8k by, Jo A i B

~—— 285 rRNA

~——16S rRNA

~——5S IRNA

A B C D E F
1A B C: X RAFEA D E FABBIZHFA,
B1 IR RNA BER R KA
Note: A B .C:control group; D E F: model group.
Fig.1 The gel electrophoresis figure of duodenal RNA

SEHF 2O B PCR 5%, H 3L K DMTI
FPN1 FINZ 5L B-actin (945 4 M1 42 26 1k B4, A
KRB (R R T 0.997, ¥ # M KTE 9% ~
105% Z 11, il i 2k St e | 25 SRR R ke 4
B G b o, 5 X B2 A HE, AR 4/ B
DMT1 . FPNImRNA (IR 238 A Y REAIC, 22 5 AL
BT X (P < 0.05)(KF2),

1.84

= 16 o & M4l control group
:‘:’]E 09 o B model group
M= 14
o
Z 5 12
2=
E = 1.04
—
£ 3 0389
Z 2 067
S 2 o4
B g
0.2
0

T+ SXRARE P < 0.05,
B2 KR4/ DMT1 FPNImRNA §H% 257K
Note: * compared with control group P < 0. 05.

Fig.2 The level of DMT1 andFPN1

mRNA expression in different mice
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Western blot
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GAFPDH 3T

w41 Bk
(control group) (model group)
b:
2 dik 43 b
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0.4 4
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Expression of FPN1 protein

0.2 4

\g
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sga Buns

(control group) (model group)

. SXHRAE P < 0.05,
B3 W4/t 388 FPN1 A £ b

Note: * compared with control group P < 0. 05.
Fig.3 Expression level of FPN1 protein in

duodenum of different mice
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AIBE T T R BB S B0 b R 20 i 15 B R ik
(IBE T K A Wi, — SR H v i ) el R 3 O R A
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H45 e, A E T fd /N L Rz 40 M DMTImRNA ik
Bk £ M %55 DMTImRNA ik 099845
ilhn ; 2 M8 C U TNF-o IFN-y | RAE S 5T AN [ B
REBEBAE, IEREE /N T =48 DMTImRNA
FEIRREAL, SRR RE SR F 3R R 1 DMTImRNA
R IR, S A8 IR S E B2 FH T DMTImRNA 11
Ik BT,
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AR X $E 7~ FPNT AT BB 2 P I R IS K - 1)
KR R R i 4y . BRI SE R I, kA
BT — R IR 43 0 i PR R T B, HERT 5 FPNIT
454,11 FPN1 N Ay A, S S0 ML N R 7 sl ob
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