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

i H Items 4 Content
JEk} Ingredients
F >k Com 57.75
%A1 Soybean meal 25.70
fa§y Fish meal 4.50
FLiEH# Whey powder 4.50
W% TR )50
Spray-dried plasma protein
5.1l Soybean oil 2.00
1% Limestone 0.50
IR 85 CaHPO, 1.10
frh NaCl 0.30
Wik Premix" 1.00
DL - %% i8 DL-methionine 0.05
L - & R ELBR L L-lysine « HC1 0.10
41t Total 100. 00
#F 7K Nutrient levels”
H1kHE DE/(MJ/kg) 14. 38
HLE H i CP 22.51
45 Ca 0.91
EE TP 0.72
A R Lysine 1.41
1 Z g Methionine 0.36

D R AT R 4T s A 2 4t The premix provided the
following per kg of diet;: VA 6 000 IU, VD, 600 IU, VE
50 IU,VK, 1.5 mg,VB, 2.0 mg,VB, 8.0 mg,D —{ZfR D-
pantothenic acid 20 mg, ] B8 nicotinic acid 30 mg, VB,
3.0 mg, IHAK choline 800 mg, if-F2 folic acid 0. 6 mg, 2L ¥
% biotin 0. 10 mg, VB, 0. 04 mg,Zn 100 mg,Cu 6.0 mg,Fe
100 mg,Mn 4.0 mg,Se 0.3 mg,10. 14 mg,

DI ALRE TR, H AR N S . DE was a calculat-
ed value, while the other nutrient levels were measured
values.

1.3.3  Z5[HEEIE p38 MAPK W36 Ak 17 &0 I 5
%% Costantini 25 [ 77 15, 4 40 M 24 1
PRMES I # W , BCA i i R WK AR, R
100 g A AR 5 547 28 R I T g 468 e Pl Yk,
2 R AW 9 £ (PVDF) Ji)E F, FH & 5% g
LK 0.06% Tween-20 [ = ¥ F BL 40 Jk F e 145
W (TBST) & [4] 40 min J5 ¥k B, i A AH B 41 14
(1:1000) 4 Cib& W , ¥ BB A SRy
A BRE T G(1gG) HLik (1:1 000) T %R E
1 h, S Ja AR %6 (ECL) 35 I 2 BB Ao
&R H G AT R A A O E BE(E /3 B . BCA
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1 E N & Thermo 23 7] 7 i 5 4 20 i 24 i
W R/ R 6 p38 MAPK (p-p38 MAPK) Al
p38 MAPK o5 (& HL /K g § 3% [E Cell Signaling
Technology /A ] ; BiAR i3 A AL W b7 0 B — WL 8h &
F (B-actin) 1 %41/ B 1gG HLik Il A 55 [F Sigma
A BAR R AL AR 0 Y 1L BT AR 126G Piik
ECL i 7 & & 3% [E Santa Cruz 2y & 7= fho p38
MAPK {5538 [ (438005 R 00 DL e A 7K F- 5
K- L AH (p-p38 MAPK/p38 MAPK) k37K, 45
I FLAL 22 H IR (15 p-p38 MAPK/p38 MAPK
HZ IR, W4 2H p-p38 MAPK/p38 MAPK 4 #f
XF T LA 22 H B4 LUAE A5 48
1.4 #HEHIT

BAE LI YE £ bR 22 2R, R ] SAS 6. 12
o) — M AR L ( GLM) #4742 11 43 #T, Duncan
REIT 2 EmILEMSR, DL P<0.05 fENER R
I AR

1 BT R X 5 = B TS R R

M2 i 0L, Sl L 4L B, Wi 4l =S i 9B
1o BE NGB B/ BB TR FEAE 22 .24 F1 28 H i3y
BERR(P <0.05) iR EY B ERR (P <
0.05),35 Hi& FIRFEARIBT Y54 5 0l LA 22 574
FE(P>0.05) Wrisdl £ W5 )5 A [R) s ] i 7%
B kA T, W RE 24 7128 HIRZE ok E
/R IR BN 22 HIR (P <0.05) , 2
KB E & T 22 HiB (P <0.05) ;35 HIBWI U511
WEMRERmEMA TSR/ RERERE ST
22 24 f128 HiY (P <0.05), 255308 ,21 H#
WHii AT 3 M I L 25 & AR T BRI AR 1L, B 1% )5
24 h k51 TP MO EE% R T 28 H ik
JE B, 2 35 HIR B S FEAME .

R2 ER N FE=BRESH R

Table 2 Effects of weaning stress on jejunal morphology of piglets

W H 22 H i
Items 22 days of age

24 H %
24 days of age

28 H %
28 days of age

35 Hi
35 days of age

HTEEE Villus height/ wm
I #L2H Unweaned group
Wi 540 Weaned group
a5 BE Crypt depth/pm
I #.4H Unweaned group
Wi 540 Weaned group
HEBmE/ REHRE V/C
I #.4H Unweaned group
Wi 4 Weaned group

735.23 £42.11°
635.31 £51.72°

241.48 £17.23"
270.28 £19.07°

3.04+0.25"
2.35+0.13"

741.43 £37.82"
574.27 £38.21°

230.20 £13.74"
297.62 +22. 34"

3.22+0.21"
1.93 £0.16°

733.18 £57.91
718.47 £50. 18"

748.61 £50.07 "
591.63 +45.71™

239.32 +15.51
247.46 +16.82°

235.53 £16.87"
311.52 +20.43"

3.06 =0.23
2.90 +£0.17"

3.22+0.17"
1.90 £0.18°

15 Bl R AR AN R B R 22 57 35 (P <0..05) , [A]— s RSV ER R AR~ Fon 2257 & (P <0.05) o FER[A.

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

values within the same item with * mean significant difference (P <0.05). The same as below.

2.2 BT R XA 5 B R R AR A 1 Y R
A1 3 Al L, S ZLALAR L, Wi 4 il 3% D -
SPLTR 5 AR g AR A T 435 A DRI 0% i AN ) s i) g
BFERR (P <0.05) o Wiy 21 46 Wr g 5 i1 A [R] it
[F1) i 28 IS o5 1 0 A A T AR AL, W W A A 22,24
28 Hig MK D — LR & A I S ARG VK
WHERE (P <0.05), % 35 HIR MM D - FLIR & i
MM E AL BTG TE B AP s HEN B E R T

IHFLLH (P <0.05)
2.3 YA X 47 3% p38 MAPK {5 5 & B By
g

B4 AT, 522 HIBW IR, 24 H
% p-p38 MAPK/p38 MAPK i 214 Jj1( P <0.05) ,
JFIR 3 W, B S U LU BE B H O Y SE K W
FEAR
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Table 3 Effects of weaning stress on plasma D-lactate content and diamine oxidase activity of piglets
i H 22 [ 24 1 28 Hik 35 Hit
Items 22 days of age 24 days of age 28 days of age 35 days of age

D - #.liZ D-lactate/ (mg/L)

TFiFL2H Unweaned group 4.25+0.37" 4.02+0.41" 4.32 £0.44" 4.29+0.35"
Wi 74l Weaned group 5.24 0. 42° 5.89 £0.35" 6.38 £0.37" 5.95 +0.39®
% Ak Diamine oxidase/( U/mL)

g .40 Unweaned group 1.05+0.09" 1.11 £0.08" 1.08+0.11" 1.09+0.07"
Wi 74l Weaned group 1.24 +0.10° 1.44 +0.13° 1.60 +0.12° 1.51 £0.09™

x4 EYIRERT p38 MAPK 15518 B i 22 M
Table 4 Effects of weaning stress on p38 MAPK signal pathway of piglets

i H 22 H i 24 H i 28 H i} 35 H i}
Item 22 days of age 24 days of age 28 days of age 35 days of age

W1k p38 MAPK/p38 MAPK

b
p-p38 MAPK/p38 MAPK 2.21£0.18

2.50 0. 20° 2.41 £0.19™ 1.82 +0.14°¢
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togen activated protein kinases:a role in inflammatory

Effects of Weaning Stress on Intestinal Morphology, Mucosal Barrier and
p38 MAPK Signaling Pathway in Piglets

LUAN Zhaoshuang YAO Lili FU Zhenning SONG Juan HU Caihong*
( Key Laboratory of Molecular Animal Nutrition of Ministry of Education, Feed Science Institute ,
Zhejiang University, Hangzhou 310058, China)

Abstract; This experiment was conducted to investigate the effects of early weaning stress on intestinal mor-
phology , mucosal barrier and p38 mitogen-activated protein kinase ( p38 MAPK) signaling pathway of piglets.
Piglets ( Duroc x Landrace x Yorkshire) of 12 litters were chosen and 2 to 3 piglets ( adjusted for body weight)
from each litter were weaned and served as a weaned group. The remaining unweaned piglets were continued
to nurse and served as an unweaned group. Six piglets of each group were chosen to slaughter at 22, 24, 28
and 35 days of age, respectively. The results showed as follows; compared with the unweaned group, jejunal
villus height and the ratio of villus height to crypt depth at 22, 24 and 28 days of age in the weaned group were
decreased (P <0.05), while there was no significant difference at 35 days of age (P >0.05). The ratio of
villus height to crypt depth of the weaner piglets at 24 and 28 days of age was lower than that at 22 days of age
(P <0.05). The weaner piglets had higher jejunal villus height and the ratio of villus height to crypt depth at
35 days of age than those at 22, 24 and 28 days of age (P <0.05). Compared with the unweaned group,
plasma D-lactate content and diamine oxidase activity were increased with the increasing duration of weaning
and still higher than those in the weaned group at 35 days of age (P <0.05). Weaning stress activated p38
MAPK signaling pathway and significantly increased the ratio of colonic mucosa phospho-p38 MAPK and total
p38 MAPK expression at 24 days of age compared with 22 days of age (P <0.05). The results indicate that
early weaning induces the damage of intestinal morphology and mucosal barrier. Although damaged intestinal
morphology is near to reinstitution entirely at 35 days of ages, intestinal mucosal barrier is not recovered, indi-
cating the recovery of mucosal barrier is slower than that of morphology. Early weaning stress activates p38
MAPK signaling pathway. [ Chinese Journal of Animal Nutrition, 2012, 24 (11) ;2237-2242 ]

Key words: weaner piglets; intestinal morphology; intestinal permeability; p38 MAPK signaling pathway
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