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B = Ek ER = X # & (F 38 B & 1L 15 4R A BT AR
hepcidin mRNA 3k i% 2 B 5 I

XA i XUIER RSEET BERT
(L Bl TR 55 G BhBe B 45001152, T 48 T6/4 4 U TR R BFIT L HBM 450011

O E. KRB AR T F R 2 33 AT 4 o F A 1L 38 4R AT IE hepcidin mRNA % &
FOHom, A B AN HERR Z AL ZAFH LS L[ FHREAH(1.22+0.13) kg, K
SA 3PP e B AT, FASATE, BEANTA] K, 3T B, gk
oy AE 4Tl mL A K, EFAS>AEH ] mL A& EE (44150 mg) 4k FH 55 E
43 mL Ak AE B4k (445450 mg) . 7 AR, AT AT AL, RE RF, T 5 BT EF
BERE , VA R A A 3SR HLAR 4k 48 0 BT IR hepcidin mRNA ik %, %% & 9 MMk M0
Fod F PO LEHMEERG TN M EEZRMEEEM(P<0.05% P<0.01), 5
WAL, R T AR F T RO E G REG ERG A SBEAS T AL R K Ry B it
ALY B E R ERMEFITH (P <0.05 X P<0.01),8 8 A B ACEHE M2 FEK(P <
0.05);Mseskl AP hirZd RKREG . EEG . ARAEETARLSRE KT ALY H . T A
WA TR EEERENEEZRREFEIK(PL<0.05 3 P<0.01), BAINYH LB LTEE
F3(P<0.05), H5E®FAA, s B A7 H A P hepcidin mRNA £ X 348 2 F 71 5
(P<0.01), Mtk BN AR 2 ZHAK(P <0.01) , dabfFd KT FREZH 2 ad AT HMN
P8 o 95 T Re Fr R RAC T B s kAL B TR 3 37 AT H AR 4 4 & A= I JE P hepcidin mRNA & ik

B, 5k B Z N A AR AT ALK 4k &2 Ao AT IE F hepcidin mRNA K&,
KB : A AT B 5T F Bk i A L4547 s hepeidin mRNA & ik &

E 425 .5828;5816.7

BRI S YL R R Z —, A B AE
HEFrsh W MUK IE # /92E BRI RE , DRUESh ¥ 1E 1
ARET S —J5m, BRERA A L2 51E B
P HLAR BT 0 AR 5 D) RE AT, J HOR B AR A1 4,
SRS R R 35, B By i B AL 5 o5 — 7 1T, A
SRR B 1B, 2 8 1 BROF AN BE BEHL 1A 58 2 1
W, T A HE A O i TS e I . R, BF R
HUATR P Bk e LB O B2 WF R WL, ST
fik hepeidin AT Y4 LA/ BRI, A2 15 HLIA
BAE T A A AR IR,
hepcidin A 3 o #0 8i /1N J B R MAC LA I Tk A4 i 2R

K AHE2011 —11 -12
HEEMAE A RS H (102102110113 )

SCERARIRED : A

X EHS :1006-267X (2012 )05-0845-07

SRR TR PR Ak 1 W SR R, A T 4 R AL A4
BP0 R B O ES L RRE T Bk A
2o P, #F5E 5 hepeidin Z [a] (1) ¢ R & h &
B, HETLE /N BRI B i F 58 R B, ) Rk i
M JRE 15 S hepeidin (4R A, 73 1M A R 48 U
M) 2R B L8R, Bk X hepeidin mRNA £ ik
A FE R bR R TR B A AT B B A A
o AT IS 003 5 6 A AT LA 1 AN T 3
FA A T A I, ) A Sk N Ak o B Y, I3
TSR PG E 7 PCR 5 ik, #R 1T kit & sl sk = %)
{14 hepcidin mRNA & 3K & (5% W, Ry ik — 20

EF R X PAE(1964—) 55 TR AR N AL, ) 8, EZNFBPE 575 BT JE . E-mail: liuginghual6899 @ sohu. com
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5t hepcidin 47T AF 5 BRI 70 1 ML B HLR Gk
PSR A e LR

1 #MR5FEE
1.1 RIG##

A EME TR SR, % g 150 mg/mL, ()
VYA CORIE A2 ) A
1.2 Rt

AR 5 2R FH BB g 1, AR S R L TR
K H A — o S50, Pk T A A Y
RER R =Zon A A 15 K[ BRE N
(1.22£0.13) kg, Fidlsr 0 3 20, RpGRER 4 | IE
WML R4, A5 M EL, HAER 1 L
o 3R T HUSEE, SRR 3 5135 1 mL AR HEER
KL IR oy B TE S 1 mL A e B AT Ak (R
150 mg) , ki & 41 23 ) i 46 3 mL A5 i@ il AT Bk
(8450 mg) , 7 HEEWE, 4 2 h 5455 A 4
WA ERAL Y , SR A LT , I 20 2 AT U A0 L, A U
JE MLVE A AR AR, JHEIE AL R0 I 77 rp Bk 55 5 LA M
FF-HE P hepcidin mRNA Fik &

1.3 HmREELIE
1.3.1 I Rt

7 HOWE I, 2 I DK R I 20 mL, i RE
ZEGIRE N, 7E 4 CKFM T #E 6 h, K5 3
000 r/min 5.0 15 min, B 35 % — 20 CI-47, A
T H0E A AR bR S E Bk I
1.3.2 JHFJ0E U BORE:

T JDRCR L R BT AT A 44 L 5 PR i
WP M 10 g 224 (PR F5 &5 [a] — 21 21 ]
BREFRAL—B0) , By 5 & 0. 1% fERIR — L TR
(DEPC) &b ¥ 3 1) e 2 5. 2% +h ik ( PBS) hisk 2 1K,
BN FE R — W 1. 5 mL Eppendorf 45 H1, i)
IR A TV VR, ARG TE =70 CLRAF, TR
RNA,

J& 5 I R PR B T IE L BIERE - 20 T AR
AF, T 00 JFF R R v 2k 5 i o
1.4 $EHRNE
LA 1 R A A ot 37 R o A DU

7 W AR 0. 2 g T IE OB AR R B IR
0.5 mLIMTE , 73 A AL E H, A 4 mL iR
A2 mL 3 48 A A [F] I A0As 0 IR X AR RCE T
ETHOSE B! {0 1 fift A vh I8 Ak , 5 il o2 25 05 >k H
Z —2000 F 51 J5L 1Mz W 43 56 B 31D s U AL

AMLE RS &
1402 I A AR AR i

Mg L& H= (Hb) S H (TP) \HEH
(ALB) JREA (UN) BN AN (ALT) &5k
JH HITACHI 7170A 4 3 gl A4k 70 B 300 & .

L3 B AP B AL T (SOD ) I 14 2R JH 8 15
W S AL A I 22 | 43 D6 H Ikt 401k ) 1 ( GSH-Px)
PR T AR i R R ik , o AR
fitf (CAT) it S AL ¥ il (POD) T 1 24 5% F] 1E (3%
M 7E , N 1% (MDA) & 4 % I AR 22 L 2 R v
o FIREIRAR BN E Jr A Rt A )
ARSI AR 7 0 a5 G BT B B R A
1.4.3  JFJEH hepcidin mRNA 335 & (1930 2
1.4.3.1 2 RNA 2B 5% (RT) e W

IBORFIEARE i 30 mg , AR BT W 5 78k, 0
4T 1.5 mL Eppendorf 4 7§, /] T & RNA Ay 32
IR, RS 5 B B # QTAGEN 24 ) 357 & 42 4 it
BIEAT o BREECAY B RNA S ik B8 i H 3k ARG ) 5 5¢
M I 2 B RNA 7E 260 #1280 nm 4b 1 1%
JZ (OD) f&, LIk I RNA B 5t i) 2l B, 4 4 B
AL RNA FER BT RT L. I &R : RNA
FEg M 770 0. 25 pL 546 EE (MgCl, )2 pL Oligo dT
314 1 pL .dNTP Mixture 1 L 3% RNA 4.25 L.
10 xRT ZEnfifi | pL JZ 6346 0.5 uL, BB
10 wLo 7£0.2 mL 3504 i BRI AR U A I
WSy, WEE] B IR 2], 40 C 10 min 42 C 2 h,
99 C 5 min.5 C 5 min &% 7F Mastercycler Gradi-
ent PCR {1 i#£17 RT )i, RT J b 5¢ B 57 B
#E4T PCR
1.4.3.2 5|9 TaqMan S5 B0 5 5K

H #5 % A hepcidin ( GenBank : AF516143 ) | N
I B - WshH H (B-actin) {9 5| ¥ AR Fr 51
( GenBank : AY550069) iy | i B A= W) | %11
B FERET,
1.4.3.3 & PCR AR 5T

L cDNA St #4719 & i PCR SO AR £ B
R 25 who 2 AR & 41 F: cDNA 2 L,
Premix Ex Taq (2 x ) 12.5 uL, FiF519) . F 5]
¥)%0.5 pL, %4 (10 wmol/L) 1 pL,ROX Dye Il
(50 x) 0.5 wL,0.1% DEPC gh¥i/k 8 pL, E&
PCR JZ M FEF U :95 € 3 min, R J5 94 C 25 s,
60 C 30 s, 3t 40 MMEH , it 5 70 CEEMH 5 min,
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%1 Hepcidin 1 B-actin £ E #I3| #F¥R ¢t 51

Table 1 Primer and probe sequences of hepcidin and B-actin gene
HiH RS 27 KA 1B R EE PN
Items Primer sequences(5' —3") Length/bp Tm/C Product size/bp
Fii#51%) Forward primer: TCCGTTCTCCCATCCCAGAC 23 58.6
Hepcidin N5 %) Reverse primer; GCAGCACATCCCACAGATTG 18 58.3 171
R4l Probe : CATTCAGTCCGGTGCACATCTCCTTCA 27 68.3
B FiiF51 4 Forward primer; TGCGGGACATCAAGGAGAAG 17 59.2
E ;CEJ}anJEEI Ti#51%) Reverse primer; AGTTGAAGGTGGTCTCGTGG 18 58.9 216
R4t Probe : TCGAAGTCCAGGGCCACGTAGCA 23 68.6

1.4.3.4  FRUERRZ M6 25 5 2 25T
BRRCGE B Y1 H A9 5L R hepeidin F1 P4 2 5E A
B-actin KJE | s bR eI 2. HF 2 DAL A S RNA
HEATH ML 2 PCR ) , #F HL K 5 1) PCR 724
Ml 2lifl , 5 B 50 5 5 HE4T 30 e W 58 I H Tk, IR
iR 10 £5% J5 19 68 B A6 A% TR B (14X B 260 5

1.5 gEitsyin

SR SPSS 12,0 5e3 Fk PEAPECIRHEFT 4247, 3
R Duncan (G317 £ T Ho e, BL P <0. 01 (9%
SR ) 2 P <0.05 (25 ) i FHE AR,
ENCZ LSOl R e

280 nmf¥) OD fH, JFi15 260 5 280 nm bk 2 4 B
fi, LR T 1.8 BIATAE AR i o 2.1 S EEUERZ X 4 F 5 BT AR | B AE A0 1 7
FE B AT IREAR G 260 nm ALY OD fEflt  ¢hk&2H200

WO R = TR, WO TS B 107 ~
10 01/ mLZ i), MR¥EARAEHZR 2 & PCR LA
BHE A A b hepcidin Fl B-action [ 1 2 Tt $5
D1 %5, 1) hepcidin A9 mRNA ik f hepcidin 1Y%
ZTHE DR B-action [ 42 TH5 UL B0 HUME .

H1ZE 2 W, 5 0E R AU A B, ok 2 2R A7 A0 T
JUE AR U D L35 P R R R R B (P < 0. 01) 5
SRR ZE A I E P 2K i B E R (P <0.05) it
U0 I 97 R R R SRR (P <0..01) ¢

R2 BT EBBRZT X HTAE (7S AT RE | B AEF0 M0 h ok B R0 (EEEEA)

Table 2 Effects of iron overload or deficiency on iron content in liver, spleen and

serum of newborn piglets ( flash sample basis)

Wi H Items 8k 40 Tron-deficiency group

1EH 41 Regular group

#Rid 40 Tron-overload group

508. 42 +58. 184
2 055.27 +150. 36"
7.86 +0.87"

JHFE Liver/(ug/g)
LI Spleen/ ( wg/g)
1L Serum/ ( wg/mL)

542.90 +50. 3345
2 579.20 +187. 45"
72.58 +4.63"

632.79 £65.27%
3 186.24 +169. 26
135.68 +13. 64°

15 B R AR A RN E PR R 2 57 B35 (P <0.05) , A ARE FHE R Z 7R B3 (P <0.01) . T,

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference (P <0.01). The same as below.

2.2 HREENRZXFEFENFTELERY
0

H1E 3 mIH, 5 1B W AR G, kad 8 4L A7 44 10
1§ Hb \GLB & i 7+ (P <0.01) , TP &
B ETE(P<0.05),ALB UN fil ALT & & G
BFEIES(P>0.05) ; BRERZ A4 17K+ Hb .GLB
RN FEEAR(P <0.01), TP & & I 3 [E X

(P<0.05),ALB . UN fil ALT it LR EXE R
(P>0.05), SIEHEAAHL, Bhad i 4475 13
GSH-Px ,POD i}t MDA & & i 3 T+ (P <
0.01), 7 SOD & 1 i #F FEAR (P <0.05) 5 Bk 4
f1%4 3% " GSH-Px ,CAT ,POD %% 2 MDA % i
W 2 FEAR (P <0.01), 1 SOD i ¥ B 2 F 5
(P<0.05) .
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Table 3 Effects of iron overload or deficiency on serum biochemical indices of newborn piglets

IEH A
Regular group

[ZSuR &l

Iron-overload group

Wi Bk
Items Iron-deficiency group
M4 & Hb/(g/L) 87.76 +9.51*
MmEBE TP/(g/L) 46.43 +£19.05™
M E ALB/(g/L) 19.63 +3.88
BKE 4 GLB/(g/L) 26.80 £8.60"
R Z %A UN/(mmol/L) 3.03 £0.57
BN E M ALT/(U/L) 39.33 +3.21
BH L S kWi GSH-Px/(U/mL) 125.90 =50. 63"
it AL AR CAT/(U/mL) 2.05+1.87*
o E AL Yl POD/(U/mL) 14.03 +3.61"
WA ALY Ak SOD/ (U/mL) 74.44 +21.01™
N %t MDA/ (nmol/mL) 2.09 +1.06"

158.21 +12.36°
02.48 £13.17%

121.68 £10.51°
60.95 +7.15*%

20. 40 +3. 00 23.23 £2.62
40.50 +5.05" 69.25 +15.24°
3.71 £0.50 3.25+0.72
49.00 +11.51 50.25 +16. 82
165.70 +26. 13" 623.40 £141.70°
5.86 £3.35% 6.88 £3.34%
32.75 £6.20° 61.96 £21.08°
46.25 £9. 19" 38.96 £8.47"%
9.38 £5.57" 23.83 £5.67¢

2.3 SkidEEERZ X H & (FHE BT AE F hepcidin
mRNA RixE 80
H1E 4 W, 5 OE R AR B, kad i 2 A7 A A

JIE # hepcidin mRNA %35 # ) 2 % T+ 5 (P <
0.01) , Iy k- 20 I A% 25 Ak (P < 0. 01) ¢

x4 BRTESERZ N EFHEFFAE S hepcidin mRNA =X 20T

Table 4 Effects of iron overload or deficiency on hepcidin mRNA expression in liver of newborn piglets

i H SRR

Items

Iron-deficiency group

IEH A
Regular group

Brid i

Iron-overload group

Hepcidin mRNA 3k &

.012 +0. 002"
Hepcidin mRNA expression 0.012 +0.00

1.570 +0. 302" 11.010 +0.553€

3 3 i
3.1 ST BT X H AT IS A LIS AR
A

Hb 2 52 e LR ok 00 ) — A T Z S bR B
FEAEW, A HLR % A Bk v 42 1M i I 3 2% A Hb
SRR RS 21 IR BT
FEUR B 28 d Ji5 4 B Hb 5 b B AR % S5 AR
I P BRI I T Hb 5 A T R AR 0 4 R R
— 5, R, AR B 45 SRR W, Y B i, Hb
SR TR, TRER RN TE TG R A 1
1 2hfE, 25 Hb 4.

1f3% TP 4% ALB #1 GLB, J 7 & /2 e 5
WIHLARE 2K R 1B s AR R B L K L
PRt K F- (1 T A4S bR IR ALB 55 & 19 I
A REA B T EARAENARA S P TR, I
GLB & 5HLIAR e 2 D e 2 B AH ¢, nl R BLAIL A&
PIHEHT T, 76 201 W P B 5 b 288 80 2 2 90 A 45 1

BUT 3% GLB £ T i85 LA I ik sl 48 455
A EE R R W, gkad B I+ TP A GLB 45
A O 3 TR, T ALB S AR A B
U] TP &4 i3 £ 202 i T GLB & iy
T Tk Bk 2 TP A1 GLB 5 1 3 5l bR 2 35 1%
i, BEMHR R e 3 1 B & e L UN &8
BT 1 5 A AR T LA R A i Sk Bl ) AL
A A 2 TR R R IR 22 T S IR AR
W, 15 A 4 Z A LT UN & 500 B % 2L,
VO Bk i sk = X LA R B 520 A AR 7 A
SR o IMIE ALT 36 Pk SO 1 B RCo 4 45 74
Hiflk. Valerio %' 45 /) B M A 4 4k 11 1 AR
110 dJi & BLIR S 20 13 o ALT (1990 P30 B4l
Thi o FEARI H, Bt S 40 ALT 5 P42
IEH HMBBRAT A TR (H2E AR B A
IR AT A B B FIER B =2 I R B AT I BE
HLAER &5 5 2 35 R ALK I A AL BE T, 3l
Py Un SRS BE MR AR R AR AT 2 68 10 Bk, U)X Ah B Y
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o7 384 o AR, T A AL BE O R &Y. GSH-Px
POD ,CAT F1 SOD J&: #L{A& Bt S 1k & 48 11 & 2
it , & P R AR N ) ER 3 B 1 3l 2 A8 4k e 4l
UGG Lo & TEXT GSH-Px I M52 i 119 42 i
ZERRNR—E, AR SN R
SR A T W T A A ST B A B B, 45 R R I
GSH-Px & Ml 4k & s g i i /b, 25 5 B 3%
Je BIGRAE WEIT & B, B 2 K RUARDR o R
I, 1% GSH-Px fil POD % 34, A 2k 36 45 SR
e AP RGN GSH-Px {4 Bl 1 5 42 7] o 1 185 o
TN . ¥ AR bR 45 AN 8] 1 )5 5 Rl B 5 7 ik
R A R B AR A L, SEESS
T CAT .POD By i, CAT . POD ff fk. 4% Fl A= 1k J2
N7, LT T e I L S e T R ML A i 41 R
IS o FE AR5, k0 4 i Vs o CAT il
POD i 1% 5 1E % AL A e 2 50 T 7 17. 4%
89.2% , T HR L W 43 S FEAIR T 65. 0% F146. 4%
X FH, A B TERS R CAT 1 POD T P 114 [ i)
W R RHE & T ML B B e L Re I, i e 2k )
S A R BE S R RFEAK . SOD J2 4 91 8 1 iy 4
SEHE, MDA J&— 545 1R 38 4= 4 B 1 19 g o 1ot 4
b SR 4 AR 35 77 9, MDA i1 SOD 1) 2% 46 1] D) J2
S 2H 2 P B i A 0 o 5 A A il i
%5 ApoE JEH R /N B2 4 JR) T S A e T 2k
TR B AR SRR, 5 IR AL L,
Bt w41 MDA FE =1 SOD i HEREAL. %
AR /N IR HESE 5,10 .20 mg 94
T I 4 751 8 57 /N BRI L e e ) A A 2 IR
AP, 2 103 H SOD i M i IR T IE W 4,
HEAFRES . AR as R LW, IEwW AN,
it w4 H MDA & i F 5, SOD i HEFE AR,
CAT F1 POD E M4 M FHE T 17. 4% 1 89. 2% 5
Mk = 40 1ML o CAT ,POD i 4 Fl MDA & &t
BEEREAR. X R, BRad & B = 1 45 AT A
G RENBE R A =
3.2 $EENBRINHEFEINGCESER
FFAE# hepcidin mRNA 5% £ /50

KAEAMFFE T ZUF 52, hepeidin 7T 845 /)8 iz £k 1)
WA , 38 5k 3 4t hepeidin''® B i hepcidin 78 {4 Py st
BRI A R IUA N B AR BTN
AN F R BILAAR 4% 1% 4 2 I o hepeidin mR-
NA Rk M AHRGE A2, H 2 PN A
KEBIBTFIE b Pigeon 22 F 3% fy 5 2k 1

TN 2 AN G BB, LT 2 B i MR S I, i
I hepcidin mRNA FiAEHEE T 10 %, Weinstein
24T IR 5 R DR 98 72 /1N BB A M 2 B 2 B, DS
BUHFIEH hepcidin mRNA 335 & 5 1F % /N B L
BRI, 2R & i B 2 PR IR. Nicolas 45" 5@
Ik S AR B R 22 R L 9 T A S T /0N RO I
B A 2% i M B I Bl ) A Y, BF 5K R BT JE b
hepcidin mRNA ik 53 &K T 300% F1 80%
Zhang " BRI ST 45 L I, 4 /08 B I gk 2k
PETRE , BFE 0 hepeidin mRNA 33k & B F FE K.
Hansen 2" E52, 76 21 H & A5 b i A ) 541
SR I, I VE Bk BE TR AR kA 5 T B
B At AT 3 — 20 B 50 UE B, AR T Bk
(797 mg/kg) $275 1 21 H W% A L0 BE A1/ i
HER I & &, AT JIE P hepeidin mRNA 5% 3k & T &
T 6.25 5 fEAK K, S IE R AL I, 2o
i 20 JIFE H hepeidin mRNA 3 ik 1 2 35 T1 i,
T SR 2k 2H DU 35 A o X it — 2D IR 5 1A [] 5
St AR AT 52 ] B A4 K 5 it R DE H hepeidin mR-
NA [ KB, A A5 5 2652 ) hepeidin mRNA
RIXMHLE N FESERREAGF TERAMN
W5

4 £ it

@ Bt Bk 2 2 2 R0 A A7 A HLAA A
BEDIRE NPT AL IIBE o

2 Bl 1t T 5 e A AP AR LA 2 e AT
i hepcidin mRNA 3k &, Bkik = I 25 [ A7 A2
46 HL A Bk 5 5 R IF B B hepeidin mRNA 3%
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Effects of Iron Overload or Deficiency on Serum Biochemical Indices and
Liver Hepcidin mRNA Expression of Newborn Piglets

LIU Qinghua' YANG Jianping® LIU Yanhe' ZHU Kuanyou' LI Mengyun'?*
(1. Zhengzhou College of Animal Husbandry and Engineering, Zhengzhou 450011, China; 2. Henan Pollution-Free Feed
Engineering Technology Research Center, Zhengzhou 450011, China)

Abstract; This experiment was conducted to investigate the effects of iron overload or deficiency on serum bio-
chemical indices and liver hepcidin mRNA expression of newborn piglets. A total of 15 cross-bred ( Duroc X
Landrace x Large white) neonatal piglets with an average body weight of (1.22 +0.13) kg were randomly di-
vided into 3 groups (iron-deficiency group, regular group and iron-overload group) with 5 replicates per group
and 1 piglet per replicate. At3 and 7 days of age, the piglets in the 3 groups were injected 1 mL physiological
saline, 1 mL dextriferron (450 mg iron) and 3 mL dextriferron (450 mg iron) , respectively. At 7 days of
age, all piglets were killed, and blood, liver and spleen were collected to measure iron content, serum bio-
chemical indices and liver hepcidin mRNA expression. The results showed as follows; iron contents in liver,
spleen and serum were all significantly increased with injected Fe content increasing (P <0.05 or P <0.01).
Compared with the regular group, the contents of hemoglobin, globulin, total protein and malondialdehyde and
the activities of glutathione peroxidase and peroxidase in serum were significantly increased and the superoxide
dismutase activity in serum was significantly decreased in iron-overload group (P <0.05 or P <0.01) , while
the contents of hemoglobin, globulin, total protein and malondialdehyde and the activities of glutathione perox-
idase, catalase and peroxidase in serum were significantly decreased and the superoxide dismutase activity in se-
rum was significantly increased in iron-deficiency group (P <0.05 or P <0.01). Compared with the regular
group, liver hepcidin mRNA expression was significantly increased in iron-overload group (P <0.01) and sig-
nificantly decreased in iron-deficiency group (P <0.01). In conclusion, iron overload or deficiency can affect
the immune function and anti-oxidant function of newborn piglets; iron overload and deficiency can increase
and decrease body’ s iron content and liver hepcidin mRNA expression of newborn pigs, respectively. [ Chi-
nese Journal of Animal Nutrition, 2012, 24(5) .:845-851 ]
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