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WE. HH VU, Y98 (Hepeidin) LB H (FPN) . M & B2 HE 1 1 (DMTL) -+ 80 %K b(DCYTB) J& 5
ERACHAY 2 E A R 1 A FI0E A R B S 3R BRI DG 1A B (1 S A AR b BT R S8R X R,
& OMEERER 12 KBNS 2 4 — R BRI BRAUN BP 58 ( L34 ) , —2HVIBR BP 82 FA AR (X RREH ) | 12 w 5 HUbRAS A6 T 0
5% s WUERAE R - (ORI S M ( Elisa ) RHIHE — BRI, @4 A A Ak 3 Hr ORI R BRI i 42k, ) e Bl & 45 2 IR &
TS W A I B B b BT B, @25 B RTPCR 4G U AT Hepeidin , FPN #3835, LA &%+ 35 FPN,
DMT1 .DCYTB ) mRNA ik, GR ¥ 3 TR (M B 19. 45 £2. 28 ng/L MIEE 36. 36 +9. 34 pumol/L JE-H £k &
1541, 00 +£5. 59 wg/g) LLXt FRALAR N F6 4% (M 34. 98 +4. 48 ng/L L4k 54. 73 £11. 08 wmol/L JE B2kt 66.92 +21. 94
ne/g) BEFAR (P <0.05) ; ZHH TR S8 (750. 20 £ 94. 08 pg/g) HEXTHBZH (369. 60 +61. 87 wg/g) BFHTFH (P <0.05);
RT-PCR 255 7R . PI4L 34 IFAE Hepeidin F1 FPN mRNA Rk, Rk KT AL LA 35 25 5 PR 3945 + Z 48 1% FPN,
DMT! 1 DCYTB mRNA 33k, Hf FPN DCYTB mRNA Fik/K P4 LA B 3525 5, DMT1 M4l b i B BBk, 4
B REERIE T LU R T A A3 N T8 & A AR |, S R A B AR
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Effect of estrogen deficiency on iron metabolism in rats
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Abstract: Objective Hepcidin, FPN, DMTI1, and DCYTB are iron—egulating channel proteins in the body. This study was to
explore the relationship between estrogen and iron metabolism by observing the changes of the gene expression of iron metabolism
related channel protein in ovariectomized rats. Methods Twelve female SD rats were randomly divided into 2 groups: OVX group
and Sham group. Rats in OVX group underwent bilateral ovariectomy, while rats in Sham group were excised some fat tissue around
the ovaries. Twelve weeks later, the specimen were collected. The serum concentration of E2 was detected using ELISA method.
The serum iron was detected using were automatic biochemical analyzer. The iron content in the liver and the tibia was detected
using an ICP tester. The expression of hepcidin and ferropotin (FPN) mRNA in the liver and the expression of FPN, DMTH , and
DCYTB mRNA in the duodenum were detected using semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR).
Results The serum levels of E2 and iron, as well as the iron content in the tibia in OVX group were 19. 45 +2. 28ng/L, 36.36 +
9.34 pmol/L, and 41. 00 +5. 59 pg/g, respectively, which were significantly lower than those in Sham group (34. 98 +4. 48 ng/
L, 54.73 +£11.08 pmol/L, and 66.92 +21.94 pg/g, respectively, P <0.05). On the contrary, the iron content in the liver in
OVX group was significantly higher than that in Sham group (750.20 +94.08 png/g VS 369.60 +61.87 png/g, P<0.05). The
results of RT-PCR revealed that the expression of hepcidin and FPN mRNA in liver in both groups was observed, showing
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significant different between 2 groups. The expression of FPN, DMTH , and DCYTB mRNA in the duodenum in both groups was

observed, and the expression of FPN and DCYTB mRNA showed significant difference between 2 groups, while no significant

change of the expression of DMTI mRNA was observed. Conclusion The ovariectomy in rats may change the channel proteins

modulating the iron metabolism, thus affecting the absorption and distribution of iron.
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FRAar I s SR J O JIE HE Y I BBOR BRURFIIE  + 48 1, 59
BN, T PBS st i, S T48 DEPC Ab3is
1.5 mL BLOE T RAET - 80 C kA, T
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PCR SWAR R K 20 WL, K0 45 14 94°C A5 5
min;94°C A8 30 s,55°C iRk 30 5,72°C &1 30 s,



O EE RS AR 2014 4E2 A5 20 #5452 ] Chin ] Osteoporos, February 2014, Vol 20, No.2 117

HEAT 35 NMIEH;72°C ZE{H 7 min, B 6 wL 78 7=4)
TE 1. 5% B REEEE RS T HL YK (110 V)30 min F Bio—
RAD B J& AR 2 48 % B vk ™= ) iE 47 8 5 1], H
LANEAD Analyzer 4 55 81 844 X 45 55 647 49
B,

&1 GAPDH .Hepcidin . FPN .DMT4 .DCTYTB FEH

5 1905751 K2 43§ K/ (bp)
Table 1 The primer sequences of GAPDH , hepcidin, FPN,
DMTH , and DCYTB and their molecular size (bp)
HNH 1951 bp

GAPDH ¥# : GACATGCCGCCTGGAGAAAC 128
TU#: AGCCCAGGATGCCCTTTAGT

Hepcidin i : ACAGAAGGCAAGATGGCACT 201
T : GAAGTTGGTGTCTCGCTTCC

FPN i : TACGGAAACAGCCTCCTCTT 101
T : GCATTCTTATCCACCCAGTCA

DMTH 2 ¥# : AGCCATCAGAGCCAGTGTGT 111
i : CCCCAGTGTTTCCCAACTAA

DCYTB ¥ : TCTCTTCCAAAGTCAGCCCTAC 107
T : CTCAGTCAACACAATCGCTCTC

1.3 Sileghbst

SR SPSS17. 0 #EATER A B, Bidls LS + b
WE2EFIR, W2 8] EL A FH P REA I B LA ¢ K256, P
<0.05 INHZESFAGITEE X,

2 #®#R

2.1 KRBT MERCER B B MR R
JTPRIE K 75 i

OVX#4

22 AU KRB I e R AP R R T
ARALWHETFECP <0.01) 5 K HA K BT 7 B 4k
KA JEEHE RO TR TPARH, ZRA gty e
(P <0.05) 5 25552 K RUTFMERR 25 5 8 2 v 11
FARH, ZAAGIHFE (P <0.05),
®2 EHAOVXH) MEF AL (Sham 4) M HERME |

UrEs ik I A i IR S & (v 25,0 =6)
Table 2 Contents of serum estrogen , serum iron, and iron
in the liver and the tibia in OVX group
and Sham group (x 5,7 =6)

2151 OVX 41 Sham #H
M /% (ng/L) 19.45 +2.28 34.98 +4.48 ™
17 (umol/L) 36.36 +9.34 54.73 + 11.08 "
BB E R (ng/g) 41.00 £5.59 66.92 £21.94"

TR & i (pe/e)

TE.vs OVX* P <0.05, P <0.01

2.2 REUHIE  + =48 & gL A R IA B 1k

X R BT LR T ARAL B 12w 5, 42U
Bk —#88 RNA J5 4T RTPCR, FAE Hepeidin |
FPN,+ — 458} FPN DMT1 . DCYTB #J £ &4 7w
(UL 1), 38 3k B e AR 3 52 53 T A GAPDH
Hepeidin ,FPN . DMT1 . DCYTB &K & 118 R H
WUZE e #5438 4501 DGR FE (A, JF 55 GAPDH %&
PRI 38 S5 G BEAE R T LU, G LU Se Tt
FHEER . O 5B F AR, &34 K BATFIE
Hepcidin \FPN FLRDG% B R, 418 L 888 Se it
HEFR(P<0.05) QHMFARL L, KHAH+ =
fl FPN BERDGE FEE A, 20 0]l A gei s 2

Sham#

750.20 +94.08 369.60 +61.87 "

GAPDH
AFRE
Hepcidin
Fpn
p=r:17] GAPDH

Fpn

DMT-1

DCYTB

E1 RT-PCR &M OVX ZHI Sham ZH/FE Hepeidin ,FPN, + 48 FPN . DMT- .DCYTB A GAPDH ik
Fig.1 Expression of hepcidin,, FPN, and GAPDH in the liver and the expression of FPN , DMTH , DCYTB, and GAPDH

in the duodenum in OVX group and Sham group using RT PCR
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(P <0.05) ;DMT- AW B2 5 (P >0.05);
DCYTB ST FHES , 4L WA AT 5e 122 57

(P<0.05), (#£3)

£3  OVX ZH1 Sham AT Hepeidin FPN, /N FPN DMTH .DCYTB 5 GAPDH (5635 B Al (v £5,n=6)
Table 3 The optical density ratio of hepcidin and FPN in the liver and FPN , DMTH , and DCYTB in the

duodenum compared with corresponding GAPDH (x +5,n=6)

JHF ppt17}
451
Hepcidin/GAPDH FPN/GAPDH FPN/GAPDH DMTH/GAPDH DCYTB/GAPDH
ovX 4 1.086 0. 14558 0.182 +0.015 0.408 £0.017 0.5601 =0.013 0.163 £0.022
Sham 1 1.344 +0.15413 7 0.254 +0.012 " 0.460 +0.031 " 0. 553 +0. 020 0.483 +0.006 ™

T ivs OVX " P <0.05, ™ P <0.01
3 iHe
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T4 Hepeidin B5R3% , IF7E Hepcidin /)5 80+
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