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Effect of early-weaned stress on serum cortisol, intestinal
morphology and permeability in piglets
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(Feed science Insititute ,Zhejiang University , The Key Laboratory of Molecular Animal Nutrition ,

Ministry of Education,Zhejiang Provinceial Laboratory of Feed and Animal Nutrition , Hangzhou,Zhejiang 310029 ,China)

Abstract: [Objective] The experiment studied the effect of early-weaned stress on serum cortisol,in-
testinal morphology and permeability in piglets. [Method) A total of 32 piglets were weaned at 21 d. Intes-
tinal morphology, serum cortisol, DAQO activity, plasma D-lactate level, and urine lactulose mannitol ratio
were measured at 21,22,25,28,35 d of age. [Result] The results showed that the serum cortisol levels in-
creased immediately at 22 d (P<C0. 01) ,and remained high level in the 1 week postweaning (P<C0.05),e-
ven at 35 d (P<C0. 05) ; Intestinal morphogenesis obviously changed during the early stage of weaning. Vil-
lous height declined,and crypt depth increased, especially in the 1 week postweaning;the intestinal tissue
repaired at 28 d and recovered at 35 d. Plasma D-lactate level ,DAQO activity and urine lactulose mannitol ra-
tio increased immediately at 22 d and significantly remained high level to day 35 compared with that before
weaning (P<C0. 05). [Conclusion]) It is concluded that intestinal mucosal barrier is subject to serious dam-
age for early-weaned stress,and permeability increase is obviously prior to morphological changes, but the

permeability lags behind the restoration of the morphological. So,intestinal barrier function better reflects
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the state of intestine.

Key words: piglet;early-weaned stress;cortisol;intestinal morphology;intestinal barrier permeability
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Table 1 Ingredients and nutrient level of basal diet
SRR fitt/(g+ kg D BIEKP Ch
Ingredient Content Nutrient Content

%k Corn 580 Wfkfe (MJ - kg=!) DE 13.9
¥ Soybean meal 170 MEH/ (g kg™ ) CP 201
%4k 4 1§ K & Extruded full-fat Soya bean 70 B5/(g kg 1) Ca 9.0
64 Fish meal 45 W/ (g ke D) P 7.5
FLW5 ¥ Dried whey 45 AN/ (g kg ) Lys 11.2
W Wheat middling 50 ERMBR+HMER/ (g kg™ ') Met+Cys 6.5
B A 45 CaHPO, 15
B h Salt 2.5
£ ¥ Limestone 11
E%?ﬁﬂ?%*ﬁﬁﬁ%fﬁﬁ*ﬂr 10
Vitamun-mineral premix
i & R Lysine 1.5

T (D4 kg M & 44 F A 1500 TU, 4E4E 2 Dy 200 TU, 44 % E 10 1UL 44 % K; 0.5 me, 42 0. 05 mg, M2 0. 3 mg,D-iZ iR 10
mg, iR 10 mg, 44 K B, (B # E)3. 6 mg. 4i/k R By (Fifle %) 1. 0 mg. 42k % B 1. 5 mg, 4 6 mg, 4k 100 mg,$¥ 100 mg. %% 3 mg, i

0.30 mg.fit 0. 14 mg,4E: & B1215 mg,
(2)DE AiF8AE , HA sz,

Note: (1) Supplied per kilogram of diet: VA 1 500 TU,VD; 200 IU,VE 10 IU, VK3 0. 5 mg, Biotin 0. 05 mg, Folic acid 0. 3 mg, D-panto-

thenic acid 10 mg, Niacin 10 mg, Riboflavin 3. 6 mg, Thiamine 1. 0 mg,Pyridoxine 1. 5 mg,Cu 6 mg,Fe 100 mg,Zn 110 mg,Mn 3 mg,

Se 0.30 mg,10.14 mg, VB, 15 mg.

(2) DE is calculated value. Other nutrient levels are measured values.
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Table 2 Effect of early-weaned stress on serum levels of cortisol in piglets

H i /d I R/ (nmol « L 1) H i /d 1L i B/ (nmol « L™ 1) H i /d 1fiL 5 %/ (nmol « L™ 1)
Day Serum cortisol Day Serum cortisol Day Serum cortiso
21 126.45423.47 a 25 264.85+61.76 be 35 183.56+49. 36 ¢
22 281.064+57.34 b 28 213.92451. 21 be

TE « [ 5B 5 bn A 7] 7 B AN [l 35 7R 22 53 4835 (P<<0. 05) . TRl

Note: Different letters in the same column mean significant difference( P<C0. 05). The following tables are the same.
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Table 3 Effect of early-weaned stress on intestinal morphology in piglets pm
H i /d 9B e 3 R Hif%/d 9T Be s TR
Day Villus height Crypt depth Day Villus height Crypt depth
21 347.76+51.43 a 236.124+22.67 a 28 305.03445. 37 ab 269.01+£19.73 b
22 318.134-48.05 ab 260.57+20.58 ab 35 330.11443. 21 ab 255.17+23.37 ab
25 271.24448.92 b 284.02+21.46 b
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Tabled Effect of early-weaned stress on the levels of plasma D-lactate, DAO activity and

urine lactulose/mannitol ratio in piglets

H #/d D-3LAR/ (pg + ml—") e AALRE/ (U LD LI/ 7
Day D-lactate DAO Lactose/Mannose
21 8.18+0.63 a 5.45+0.81 a 0.08940.06 a
22 9.06+0.56 b 6.70+£0.82 b 0.18940.05 b
25 9.6240.72 b 7.5440.77 b 0.19440.04 b
28 9.53+0.78 b 7.44+0.79 b 0.20540.04 b
35 9.46+0.84 b 7.01+0.87 b 0.18340.06 b
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