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P A TR 0T IR 2 R T A T At s B A R T T b RIA s
BN iR R OFERR W BB TRE:
G AR R BB RSB, Wire & & 2= thFE e e, Kb 410128)
W AR BEMRRLEKR T (EGE) XHARZHE (LPS) MMM BECIRES M
EBE I HAAE A [T (NaPi-11b) FiAMsgm. AR5 2 #4048, 1D il Bl
/N B RN (IPEC-J2) NREAY, 561 4 N4, XTHR4L (0 ng/mL EGF, 0 pg/mL LPS).
EGF #1 (100 ng/mL EGF, 0 ug/mL LPS). LPS #1 (0 ng/mL EGF, 1.0 ug/mL LPS). EGF+LPS
24 (100 ng/mL EGF, 1.0 ug/mL LPS), #4H 3 NEE; 2) AL I 24 Lk EHk .
R FERL RPN 21 HES K A x K A I 5 Wi iy e A FE [P . (5.76+0.38 kg) 1, BEHL
SN 4NN, WTHRA CEREERG) . EGF 4 (EARARR+2 mg/kg EGF) LPS 4 (&Ml ia R+
P& E ST 100 pg/kg BW LPS)EGF+LPS 2H (LAl FE+2 mg/kg EGF+HE 15 7E 4T 100 pg/kg BW
LPS), H 6 MELE, BAES 1 K. SREW: D gdiiliod, SRAML, EGF
“H IPEC-J2 41l NaPi- [[b mRNA K & (ARIA & T (P<0.05), 1] EGF+LPS 4141/l NaPi-
IIb mRNA J 8 (R BEB N (P<0.05), EGF 5 LPS 4 N B AFE %N %t NaPi- 11b
mRNA REAFREEWEE (P<0.05). 2) Zhiilied, SHMMES (Ca) SELEE
Z5 (P>0.05), LPS HIjf#E (P) SEEZE & TXMEA. EGF 4. EGF+LPS 4 (P<<0.05),
EGF H IMiE LB RREF (ALP) 3SR & T LPS 4 (P<<0.05), EGF 5 LPS #uf Mg i
VERARLGS LG P & S5 25 (P<<0.05), X ILE Ca & & F1 ALP W& PRI A 2 (P>0.05).
5 RAIAHEL, EGF 25 1% NaPi- 11 mRNA RIAEZ N (P<0.05), ifi EGF+LPS
M2 W 518 NaPi- 115 mRNA Rk 838 (P<0.05), EGF Y5 LPS % N A AE BN T

2= 7 59 1% NaPi-11 b mRNA FRIEEE 2 (P<0.05). 415519545 K H, BGF %}

kR HH: 2018-03-29

FETH WA AR ESTH EIH (2018112163); B 5K H AR E 4 FITH (31572419);
MR AR AE R R  (CX2016B276)

PR RIS 2/ (1986—), 55, WIRGHRFHN, L0 Fu2E, IF e 75 5 6B 7T  E-mail:
tangxiaopeng110@126.com

HEEIESE: TIE, #, LA T, E-mail:  fangrj63@126.com
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NaPi- [[b (Y FERAMHEIER, E1E G BOFCRE T A2k NaPi- ITb 19354, £ H EGF "l {i
BERDEOIRA i P BhiiE .
St RIAEKNIT: B NaPi-1lb; M0 W/NMg LR 4ui; Wik
FE K5 S SCHRAT RS S G

B (P RAVRGIEZA N, WA SF IR, R, @rEs.
AT B AN NG L & A BCF Ve s B B 02, T 9T EE S S 18 3R B 1 TTb Ctype 1T
b sodium-phosphate cotransporter, NaPi- [1b) &/ 3 I8 i 12 3 4% 12 (1) 3 Zig 4254, NaPi- 11
b ZVFLZHEMMY, REEKET (epidermal growth factor, EGF) F& %7 H ik K & %
FExz —68, EGF —MEEMAKRE T, TZAETIAR. WK KRB Bl .
FKEEMA T, WA SRS TR PR TS B EEE AP, 5T AFE A Caco2
RS E /N bR (IPEC-12) W fIBF 5B, EGF m 40| 40/ NaPi- 11 b fJ3RiL, 3 H]
TEIER B4, EGF AJ Bl FoAtd 42 57 40 M xs i (e lie . #48 BoF, 7€ EGF Xt
EREFETh RS i, WARFERE A E DNA. RNA R AR A, AT H B4 iE
WSO 22 (B, I v T B 22 1 A T T A A SR AL T R AR . (RIS
TF ¢ 30 I 400 M 3R 56 5 S R B AR 45 & (0 777, W9 EGF W HE 2 0E (LPS) i) R BOIRAS
TWT YA N BRI N, i — 1R EGF X IR SR AR ET AR .
1 MRS IE
1.1 A
111 FEERH

EGF W4 H Peprotech A #]; LPS. Trisv + ZHiEBEREY (SDS). iR (APS).
HE L% (TEMED). Tween-20. W/EMENZ. H SXCOWAMNENL . TIFRLIE H Sigma 2 ] ;
fa2- % (FBS). BEER AR, 8N H GIBCO A ; DMEM/F12 (HyClon) ;7% %0
H GE: CCK-8 i{llf. BCA FHBME. BRI (PBS). RIPA & &ML H R
F Al ; TRIzol k77 H Invitrogen A &5 ¥ % %15 & . UltraSYBR Mixture /2 DM 2000 Plus
DNA Marker ¥ [ Jb 50 BE4E 40 /A 7] Super ECL Plus #8 80K Y6HIW E Thermo A #); —¥i
NaPi- [Ib($75:21773-1-AP) —¥iB-actin( 57 5 : 60008-1-Ig) . —$i(Goat Anti-Rabbit [gG/HRP)

I B Proteintech 2 & o
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1.1.2  4ifoksss Koy

IPEC-J2 41 i pi v [ R 25 5 30 A5 AL 2B 25 WF e BT it . AMRRITAL R, B 9RAES 10%
FBS. 1% 8P FREEd, BT 37 C, &6 5% CO M R I . MEKSE
80%~90%ml & )5, I 0.25%/kHE B AL 4, S Ass Tk, WSS it g i A T 4 AL AR R
HEAT 5 2256 . RIS 4 DL X4 (0 ng/mL EGF, 0 pg/mL LPS). EGF 41 (100 ng/ mL
EGF, 0 pg/mL LPS). LPS 41 (0 ng/mL EGF, 1.0 pg/mL LPS). EGF+LPS # (100 ng/mL EGF,
1.0 ug/mL LPS), 4l 3 NEKE . EGF. LPS Fil &5 [k £ J 1 7= 1 (8] (8 2 2 18 SCik[11] .
KA LA 1105 AS/FLEEF T 6 FLARH, BALIIA 2 mL % 10% FBS. 1% 85 ML EE 72 5E,
B 24nhJa, sEEEIRIE, H 37 °C PBS YL 2 8, A5 I AAH N E ) EGF 5 LPS,
ARG FREESE 2 mL, H53% 24 he
1.1.3  EGF % LPS #l¥#) IPEC-J2 i}l NaPi- Il b mRNA FRik 12

K SERT 98 7€ 5 PCR (qRT-PCR) Kol 4H A NaPi- I h mRNA [JRIA. 4HfEFR45 0
Jei, I PBS PEBANAD 2 ¥k, FFFLII Trizol 1 mL, %[ Trizol X775 B - I2ELA RNA, I
DTE 5 RNA WKJE K 1%38 BRI RNA e8P, DLARME RNA JyRii, Fbi e skl )
&N cDNA, BT RZ I & 45, € & PCR KM% 5 € & PCR Kl
Al s BEA TAY TREARIRS AR AE G . NaPi-11b 519514 F:
GCCCGAGCTTAAGAACACA, R: CATGACACCAGCACCATCGTT; B-IlEhEE 1 (B-actin)
S1¥IFF 5N F: CATCCTGCGTCTGGACCTGG, R: TAATGTCACGCACGATTTCC. SR %
652 & PCR FEI7 2 M Tang!!" A 7725847« BAB-actin JERA N 2, KA 2 Cikidh4T H
R A R IE T 5
1.1.4 EGF %f LPS H|# ¥ IPEC-J2 40/ NaPi- IT b & [ %3 (I &

K H Western blot £ I ZA i NaPi- I1b 2 A EIE. iR RGN, H LA, PBS
BELEAIMT 1 7, N 250 uL RIPA ZHBBZLAAE (2 1 mmol/L & FIREHIHIF), UK L Z4% 15 min,
4 °C, 12000 rpm &L 3~5 min, HU EiE4% )5 B T-80 CUKFELRAE, FFill. 2 EKREENE
K P 5 A 1K) BCA B R BE R IR Sl e, HAR S U 15 D BREAT . Western blot
FEFFZ [ Tang S5 BT VEEAT

1.2 ZhiEe
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1.2.1 AR5 R

EGF iKW AF 24, EGF & &4 4 000 mg/kg; LPS (KA MIER O55: B5).
Al PR LW E sigma A7 ; RT-PCR FT s idifillA 1.1.3.
1.2.2 53N K5 20

HEEY 24 SARE B . fEBRRGL R AP0 21 FES K FDOR 7 20 238 Wi iy el A 8 7 ¥4k
H (5.76+0.38) kgl, BEHL A 4 A4 XL GEREHR ) EGF 41 (GEAl T A +2 mg/kg EGF).
LPS 4 (HEABER+HE IV 5 100 pg/kg BW LPS). EGF+LPS 4 (At 1A +2 mg/kg EGF+
JE RS 100 ng/kg BW LPS), 4l 6 NMEE, BAES 130, W50 14 d. FEREHRRAC
HZ M NRC (2012) FMEFRFE, HARLEFRKERE 1. ERBHE -8 K, B 15K
TER, 45 LPS 4UA EGF+LPS 447547 ESF 100 pg/kg BW ) LPSU2, X HE41FI EGF 4LiE4 4
RIEH K,

R 1 FERARALSCE 72K (TR

Table 1 Composition and nutrient levels of the basal diet (as fed basis) %

JR Rk TR HIKF TR
Ingredients Content  Nutrient levels? Content
FK Corn 63.70 HALBE DE/ (MJ/kg) 14.22
JEMEE M Squeezed soybean meal  16.00 AR CP 19.59
%1k K 5. Expanded soybean 8.00 Wi Lys 1.33
¥y Fish meal 4.50 ERBR+HEREAR Met+Cys  0.73
HiER Whey powder 2.00 5 Ca 0.86
H % Glucose 2.00 S Total P 0.74
F¥ Limestone 0.78 A3 Available P 0.45
IR E4S CaHPO4 1.30

IR Lys 0.35

AR Met 0.07

AR Thr 0.06

fr#h NaCl 0.24
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FVERL Premix! 1.00

41t Total 100.00

VIR AR AT s AR IR The premix provided the following per kilogram of the diet:
VA 10 000 IU; VD3 1500 IU; VE 60 mg; VK33 mg; VB 1.8 mg; VBi20.024 mg; #%# %
riboflavin 6 mg; MR folic acid 0.3 mg; A& biotin 4.5 mg; MR nicotinic acid 24 mg;
D-Z 18 D-pantothenic acid 15 m g; IH#% choline 1 000 mg; Zn 125 mg; Fe 120 mg; Cu 150 mg;
103 mg; Se 0.3 mg.

DRLER (IR AW A5 O SEIME, A it 5 {E . CP, total P, Ca levels were measured values,
while others were calculated values.

123 TEFREH

AARIE T 2017 4 11 H 12 H—2017 4 11 A 29 HAE& FHICFARBORH A PR A 714 & idk
17 W R SE, WA E R ESOK. BK 08:00. 12:00. 16:00 20:00 FMRIAR,
552 RPERTIERI AR . FRPEX 15 min 24, HEREEHITE 2528 C, MXt
B 50%~70%.

124 FEECREE

MR R R IREG 156 15 R, VESS LPS 6 h 5, RAEFTHEH Ik ML 10 mL. MLARFE S 7E 4 C,
3500 r/min 250> 10 min, WEEIMLE, -20 CILRAF.

FHERE: WEEREIEE 15 K, FH LPS 6 h J5, 2EBTIEES 50 mgkg BW 52
bOZ5h, 558 RIS FE 57, 8 S a1 A i B IE B V)BT I, B B giE, T
[ b 53 G R4 1 B2 5 em B, FH 4 CTIA 1xPBS BB ED:, T Uk LEIEmEEE, 4
2, WEHEEET-80 CIRAF.

1.2.5 EGF %f LPS RIS Wr @047 48 ML 85 B2 & il e

LR 25 6 1 0 R SR FH v o 1A ) R S I A 7 (R A I (R, 125 €004-2)
T5E o LI o 2 P 5 R P B R AR ) TRR A T AR P OB & (BRI RRYE, RS
CO006). Wl 7 5 R 2 HEAH L )k 77 3 1 B gk 47
1.2.6  EGF X§ LPS Hll ¥ ) W @47 ML 35 B A e I g it 2 0 00 2

MEIEBERREE (ALP) W& VR I B4 3 sh A0 70 BT A BS-200 (BRI i 2= 7 L1



114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130
131

132

133

134

A AR AT K. WFEE BIRYIE R AR, e PRSI T .
1.2.7 % NaPi- 11 b mRNA FiE 0 5E

K F qQRT-PCR ¥ 52 25 1 [0 7 A R I NaPi- 11 b mRNA IR IETE B AR 1.1.3,
1.3 Giitorbr

I8 45 R LA E+FRHEZE” (means+SD) 7R, KA SPSS 21.0 iit 3 /1) GLM 1
RUBEAT W IR 7 20 M, B 2 2B (3% EGF AbFE. LPS AbBE LK W& M HAE, one-way
ANOVA FEFpifAT SR 2 7 22007, 411 2% 57 K ] Duncan [RVEHEAT 2 EELEL, LL P<0.05
VBN 22 e S T Wb v
2 HR50H
2.1 EGF X} LPS il IPEC-J2 41l NaPi- Il b mRNA ik (50

BB AT, SRR, EGF 44108 NaPi- 11 mRNA Rk 2% T (P<0.05),
EGF+LPS 41/l NaPi- 11 > mRNA Fis B E R E (P<0.05). 5 EGF AAHL, EGF+LPS 41
4l f NaPi- 11 h mRNA FikEEHE (P<0.05). 5 LPS 4i#ftl, EGF+LPS 44l NaPi- I
b mRNA FiARFEIRF (P<0.05). EGF 5 LPS Hu N B B AE N %t NaPi- 11h mRNA 3
RN (P<0.05). Z5REY], EGF {40/l NaPi- 11 5 mRNA K%, (HAERIBURA

N EGF £ H#E4H NaPi- 11 > mRNA 13k .

PEGF=O'001
2.51 PLPS<0'001
g 20 Prgrx1ps<0.001 T
%"
e 2
E &
2
32
g
S =
Cale
o~

AFNG FRER IR 72 7 B35 (P<0.05), MR 7 RFROR 2 7 A B35 (P>0.05), Kl 2. 1813
[Al. Values with different small letters mean significant difference (P<<0.05), while with the same
letter mean no significant difference (P>>0.05). The same as Fig. 2 and Fig. 3.

B 1 EGF % LPS H¥ 1 IPEC-J2 40l NaPi- 11 b mRNA ik (K540


陈鑫
Y轴标题补充中文：NaPi-Ⅱb mRNA相对表达量
英文部分：Ⅱ用罗数；relative expression level
X轴标题：组别 Group
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Fig. 1 Effects of EGF on NaPi- Il b mRNA expression in IPEC-J2 cells challenged by LPS

2.2 EGF %f LPS H|# ¥ IPEC-J2 4Hf NaPi- [l b & [ %3k [ 520
HE 2 a5, SXIEAAHEL, EGF 41400 NaPi- [ b R A RIE B % N (P<0.05),

EGF+LPS 141 /il NaPi- I[b & Rk B & & (P<0.05). 5 EGF ZlAHLL, EGF+LPS 414
i NaPi- 1Tb S A RIE B Em (P<0.05). 5 LPS AAHEL, EGF+LPS ZH4HHI NaPi-11b &
FRIERERE (P<0.05). EGF 5 LPS %) H AN X NaPi- 1Tb & F & IA R0 i
% (P<0.05). Western blot &5 R [FFE£ ], EGF #HI41H NaPi- [[b & A%k, (HLERMBCKR
&

AN EGF {741 NaPi- [[b SR AR FRIE.

Pir=0.887
1.5+ Pyps=0.001
PrGrx1.ps<0.001
e .g b -
22 b
s £ 10 &
NaPi-IIh W e wway S = g —_
of
B-nctin  E—————— R 5
&"°\ ch;& \S% ><\§%J B
& &
c® o
Ry 0.0 . .
8 $ & &
& & v 8
- &

A: Western blot 1k [&]; B: NaPi-1Ib & HKIAR.
A: Western blot electrophoretogram; NaPi- II b protein expression level.
B2 EGF Xt LPS %51 IPEC-J2 41l NaPi- I[b & [ Rk 50

Fig. 2 Effects of EGF on NaPi- I b protein expression in IPEC-J2 cells challenged by LPS

2.3 EGF X LPS H ¥ W7 97 ML 45 o B R 1ol IR et 11 £ 52 e
HF 2 AT, S MES S RIEEEZER (P>0.05); EGF 5 LPS B HAE &N
of LI 45 2 5 TG i 3 R (P>0.05) . LPS ZH IS 7 & 23 & T i 4H . EGF 4. EGF+LPS
# (P<0.05), H EGF 5 LPS G N B AT RN LIS BE & S 2% (P<0.05); EGF
HifiE ALP iEPER 2 & T LPS 41 (P<<0.05), HXHE4, EGF+LPS 4 7% % A3 (P>0.05),
EGF 5 LPS %% NI EAEBUS LE ALP iEMETG B350 (P>0.05),
%2 EGF Xf LPS HIB MW 017 M5 o i 2 S RGP ol el 2 55 1) B i)

Table 2  Effects of EGF on serum Ca, P contents and ALP activity of weaned piglets challenged


陈鑫
左边的图左上角补充A，右边的图左上角补充B
右边的图：
Y轴标题补充中文：NaPi-Ⅱb蛋白表达量
英文部分：Ⅱ用罗数； expression level
X轴标题：组别 Group
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164

165

166

167

168

169

170

171

by LPS

T H

Items

R ZH EGF 4 LPS %H

Control group EGF group LPS group

EGF+LPS 4

EGF+LPS

group

P {8 P-value

EGF

LPS  EGFXLPS

TRl 12 T 12 il
ALP/(U/L)
5
Ca/(mmol/L)
ik

P/(mmol/L)

322.48431.90® 375.93+32.49* 285.59+66.01°

1.42+0.03 1.35+0.09 1.42+0.03

2.67+0.512 2.81+0.53*  4.28+0.44°

367.64+60.67%

1.39+0.06

2.82+0.492

0.034

0.056

0.008

0.427 0.611

0.571

0.461

0.002 0.003

[FA7 53 8 AR AN [ /NS - BEROR 2 57 35 (P<0.05), AR F RIS E R RN R AR E

(P>0.05).

Values with different small letter superscripts mean significant difference (P <<0.05), while

with the same letter superscripts mean no significant difference (P>0.05).

2.4  EGF X} LPS H W 054755 /N &b i NaPi- 11 b mRNA 3RIA 15200

P 3 Ta, SXTERZAHEL, EGF A= (K 3A). 9l (K 3B) il NaPi- 11 5 mRNA

A8 14 B 25 FRAIK (P<<0.05), EGF+LPS 2025 i7 (& 3A) . [0l i (B 3B) &l NaPi- 11 » mRNA

IR R ZEWIn (P<<0.05). 5 LPS AL, EGFE A= (K 3A). [Hlfig (& 3B) ik

NaPi- 11 b mRNA [P35 5 E{% (P<<0.05), EGF+LPS A% (K 3A). g (E 3B)

i NaPi-11 b mRNA HFRIEH B EMIN (P<0.05). 5 EGF 41, EGF+LPS 4% (K

3A). [FIig (B 3B) ZiE NaPi- 11h mRNA [FIRIAY R E N (P<0.05). EGF 5 LPS %%

N HAE RN %4 1 5 191 i NaPi- 11 b mRNA (IR AR R % (P<0.05). shilis s 2%

B, EGF #l1 /N 6 5 NaPi- 11 b mRNA ik, (H1E N RS N Lt/ N7 E I NaPi- 11 b mRNA

®iko



172

173

174

175

176

177

178

179

180

181

182

183

184
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188

189

190

191

192

193

>
=

Ppar=0.209
2,04 Py ps=0.002 L
Pycr=0.208 Lps=0-
2.5 p::‘]::zg_om - Prcr.ps<0.001 T
= Prgrps<0.001 ¢ <2 154
< § 201 % .
@ E 8
nE: 515" S 5 1.0 b
53 b P iz
T 2 1.0 5% a
&z Z =< 0.5 —_—
25 0s 1 :
S 0.5
0.0- T 5
0.0- . > $ & &
> & P S &S S
& & 3 0y C ¥
e éx <
<

A: 7 NaPi-11b mRNA fHXfRikE: B: Bl NaPi- 116 mRNA M Rk .

A: NaPi-Ilb mRNA relative expression in the jejunum; B: NaPi-IIb mRNA relative
expression in the ileum.

K3 EGF I LPS BB Wr 0145 N R B NaPi-IIb mRNA ik 520
Fig. 3 Effects of EGF on NaPi- Il b mRNA expression in small intestinal mucosa of weaned
piglets challenged by LPS
3%

BRIV FOT YR ICRL —, EEKET . SR . ZRE M.
M 5 e 5 DL R 46 R 0 TR BT 167 o 2 5 R PR 03130 I 355 e e I il A2 I B3 L A
AR IR L A L35 A A TR, AW B = S5 A, e o R R T o A U R,
EGF X LPS H A7 L7 55 25 580 . 25 55 00, (ED L5 B 25 52 0 6 2% . EGF 4L 1MLi% ALP
WEPER T LPS 41, (HAAHR EGF 55 LPS 528 I E A 280N T L35 Bl Tl e Bl o A G ¥ 35
SO o LPS 24 22 R % 1 40 M BE R IS B B T, 2 S BRI B0 R ERE R
—U4, ARWFFCH LPS LM B & B m T HARLL, ATRE LPS RIS 8T A B ETh e
05, S R I AL, AT 5 B33 W A S T v

I 3 £ A AT A s HORT 2 3R 2 P73, NaPi- T b & 1Y i i % 2 g4z
) 1 BIRRARES), AWK 70%~90% 1) T 5h#Eiz1516, NaPi- b 22 R R 15
M, GOERECY. HEAREK DU, M RER, MREAK Y, RRAS R AR OCHK . EGFISSZE, EGF &
— M EH 53 AR M /NK, HAY SRR IE 2 Ed 5 H R KR 2k
(EGFR) %5 Ja SRBLHIPY . EGFR |72 AFAE T /NI 2 T Sz 6 S, 4303 EGF

HIXBNHFRIE S EGFR 454, ER RY), BoRBRERMM (RTK) #FE, fedt RTK


陈鑫
Y轴标题补充中文：NaPi-Ⅱb mRNA相对表达量
英文部分：Ⅱ用罗数；relative expression level
X轴标题：组别 Group
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219

220

HIRBERR AL, BEJS T Ras/ 22 50EAL R I (Ras/MAPKD . BEAREBENUEE 3 Wil & 8
fiff B (PI3K/AKT). HifiEHE C-v /& A C (PLC-y/PKC) Z%—RFNMME SilEg, 41
AR BB S A IERE L TSR B SRR ALY, JATE N Caco2 4R AR FT R B,
EGF i f21fi c-myb B H, £HEE B C/HEE B A (PKC/PKA) Fl MAPK 15 518 #% /15
TR BT IhEE, A0 M NaPi- [Tb R SR, BRRHRIA RO, ARBATER
IPEC-J2 4f i [F]FF & 30 EGF #0161 7 4 i NaPi- b f5Rak, #F— B i K3 EGF 1EH
NaPi- IIb & 57 X447 F-1 092~-1 085 bp X3 (5’ -TCCAGTTG-3' ), H EGF i@iis
EGFR. PKA. PKC. P38. ZHfsM& 5Tl (ERK). &I AN (INKD &5
Tk T IPEC-12 40 i T NaPi- [[ b 350781, Tang ZEUUWF R, —EKER EGF i{2
Bk IPEC-J2 056, 1 40 i 1 i 5 7% vh 7 22 K& OB ISk 5 B RNA J¢ DNA, B EGF
AR REBE RO, AHASEIE IS NaPi- ITb /v S (B S0, W A AE H A1 S8
WL o

RO S A P AR T B IR, AT SIS AR, AR RS LPS XN
FRa B EER, RGN Rk E AN E (L) 1B, IL-6. R
BERF-a (TNF-o) Z6(E RANMEE T, A SEIREM R AN, Tang IR TR, LPS
HA T T A AR R AN T R AR, 1T EGF Rl ik 22 A B R Bk /D 4t i U 1ok
TRy LPS R b R anpaies . #ie bk, 7E EGF X 24 is Lid#irh, wARFERE
K& DNA. RNA FIE A B GH, HATIR T EZER I 2 ek, sl EGF 2%
fBR X NaPi- 11 b A MAMEI 0, T EHERE E SR, DAl R LR X B 75 2, B R
JARE o Rk, AR TR A A AR 5 Z A IR ER AR 45 & 1K VA 7 EGF % RIBCIRA T~ (LPS
FIBO Fa/Nm BRI s, 45538, EGF #i# IPEC-J2 40/ 1) NaPi- Il b mRNA K& & H
ik, TR 2 W 5 B 5 NaPi- 11 mRNA 85, X5 Xu 2645 Xing 250, JE
ANEUWT TS R — 2 1 EGF "] {2t LPS R IPEC-J2 41/ NaPi- [Ib mRNA K HH1)5E
iE, {2k LPS BB W1 25 i 5 5 i B NaPi- 11 mRNA [R5, BEHAESER IR
'~ EGF )i NaPi- IIb /2 SR8 30 s, 7EMBCRA T, EGF AIf#ER XS NaPi- 11 b {417
i, 4% NaPi- [1b /- S B0 EZRYC, L ENVART B &2, B SR, i
NWFFEFRY], EGF %Wy (1R K R i R & BAREE R, il EGF =2 BB
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237

238

239

240

241

242

243

244

245

246
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Effects of Epidermal Growth Factor on Intestinal Type IIb Sodium-Phosphate Cotransporter
Expression of Weaned Piglets Challenged by Lipopolysaccharide
TANG Xiaopeng XU Rong LI Chengliang PENG peng YU Qifang FANG Rejun”
(College of Animal Science and Technology, Hunan Agricultural University, Hunan
Co-Innovation Center of Animal Production Safety Changsha 410128, China)

Abstract: The aim of this experiment was to study the effects of epidermal growth factor (EGF) on
intestinal type II b sodium-phosphate cotransporter (NaPi- I b) expression of weaned piglets
under stress condition challenged by lipopolysaccharide (LPS). The study was consisted of two
parts, 1) cell experiment: intestinal porcine intestinal epithelial cells (IPEC-J2) were as the
experimental model, and divided into 4 groups with 3 replicates in each, control group (0 ng/mL
EGF, 0 pg/mL LPS), EGF group (100 ng/mL EGF, 0 pg/mL LPS), LPS group (0 ng/mL EGF, 1.0
pg/mL LPS), EGF+LPS group (100 ng/mL EGF, 1.0 pg/mL LPS); 2) animal experiment:
twenty-four 21-day-old healthy weaned piglets (Large WhitexLandrace) with an average body
weight of (5.76+0.38) kg were randomly divided into 4 groups, control group (basal diet), EGF
group (basal diet+2.0 mg/kg EGF), LPS group (basal diet+intraperitoneal injection of 100 mg/kg
LPS), EGF+LPS group (basal diet+2.0 mg/kg EGF+intraperitoneal injection of 100 mg/kg LPS),
with 6 replicates per group and 1 piglet in each replicate. The results showed as follows: 1) in the
cell experiment, compared with the control group, the expression of NaPi- Il b mRNA and protein
in IPEC-J2 cells significantly decreased in EGF group (P£<0.05), whereas, that in IPEC-J2 cells
significantly increased in EGF+LPS group (P<0.05), and there was a significant interaction
between EGF and LPS immunological stress on the expression of NaPi- II b mRNA and protein
(P<0.05); 2) in the animal experiment, there was no significant difference in serum Ca content
among all groups (P>0.05) , serum P content in LPS group was significantly higher than that in
control group, EGF group, and EGF+LPS group (P<0.05), alkaline phosphatase (ALP) activity in
EGF group was significantly higher than that in LPS group (P<0.05), there was a significant

interaction between EGF and LPS immunological stress on serum P content (£<0.05), but not on
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Ca content and ALP activity (P>0.05). Compared with the control group, the expression of NaPi-
II » mRNA in the jejunum and ileum in EGF group was significantly decreased (P<0.05), while,
that in EGF+LPS group was significantly increased (P<0.05), and there was a significant
interaction between EGF and LPS immunological stress on the expression of NaPi- Il 5 mRNA in
the jejunum and ileum (P<0.05). The results of the cell experiment and animal experiment show
that the EGF can inhibit the NaPi- Il b expression, but can improve NaPi- Il b expression under
immunological stress condition, which indicate that EGF can promote the active absorption of P.

Key words: epidermal growth factor; phosphorus; NaPi- II b; lipopolysaccharide; porcine

intestinal epithelial cells; weaned piglets
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