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Effects of Tributyrin on Gut Barrier Function of Acetic Acid-treated Piglets
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Abstract: This study was conducted to study the effect of tributyrin (TB) on small intestine mu-
cosal growth and gut barrier function of acetic acid (ACA)-treated piglets. Eighteen crossbred
healthy piglets (Ducoc X Landrace X Yorkshire, 28 days old) were randomly allocated into three
treatment groups (control, ACA and TB). The pigs in control and ACA groups were fed basal di-
et,and TB group was fed the basal diet supplemented with 0.1% TB. On day 15 of the trial, ACA
and TB groups were intracolonically administrated with 10 mL of 10% ACA solution, control
group were given sterile saline at the same volume. On days 18 and 21, blood samples were collect-
ed from jugular vein for the determination of DAO activity. On day 21 of the trial, piglets were
killed and the samples of small intestinal mucosa were collected for the measuring of intestinal
morphological structure and mucosal injury correlated genes mRNA levels. The results showed

that: DBefore ACA administration,comparing to control group,dietary supplementation with TB
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could increase ADG, but the difference was not significant (P=0. 089) ,while reduced F/G signif-
icantly (P<C0. 05); @ Compared with control group, ACA administration significantly decreased
the villus height and surface area of villus in the jejunum,and the ratio of villus height to crypt
depth in the ileum (P<C0. 05); @ Compared with ACA group, TB supplementation significantly
decreased the plasma DAO activity (P<C0. 05) ,and decreased the expression of AREG gene in the
ileum mucosa extreme significantly (P<C0. 01). Collectively, dietary supplementation with 0. 1%
TB could alleviate ACA-induced damages on mucosal growth and barrier function in the small in-
testine of piglets.
Key words: tributyrin;acetic acid;piglets;gut barrier
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Table 1 Ingredients and nutrient composition of the basal diet (air-dry basis) %
Ingredients Contents Nutrient compositions Contents
Maize 61.88 DE/(M]/kg) 14. 22
Soybean meal 21.98 CP 20. 90
Wheat middling 4. 00 Thr 0.74
Dried whey 3. 00 Met 0. 30
Fishmeal 3.00 + Met+Cys 0. 65
Soya protein concentrate 1. 50 Lys 1.15
CaHPO, 1.25 Trp 0.21
Premix 1. 00 Ca 0.70
Limestone 0.69 Total P 0. 60
NaCl 0. 30 Available P 0.32
Acidifier 0. 30
Soya oil 0.50
- L-Lys « HCI (78.8% Lys) 0.25
Choline chloride 0. 20
Mould inhibitor 0.10
DL~ DL-Met (99% Met) 0. 05
Total 100. 00
100 mg; 150 mg; 40 mg; 100 mg; 0.5 mg; 0.3 mg; VA 10 800 IU;VD; 4 000 1U;
VE 40 1U; VK; 4 mg; 6 mg; 12 mg; 6 mg; 0.05 mg; 0.2 mg; 2 mg; 50 mg;

D- 25 mg

Premix provided the following per kg of the diet: Fe 100 mg; Cu 150 mg; Mn 40 mg; Zn 100 mg; 1 0. 5 mg; Se 0. 3 mg;
VA 10 800 IU; VD, 4 000 1U; VE 40 1U; VK; 4 mg; VB, 6 mg; VB, 12 mg; VB; 6 mg; VB, 0. 05 mg; Biotin 0. 2 mg;

Folic acid 2 mg;Niacin 50 mg;D-calcium pantothenate 25 mg

1.4
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(epidermal growth factor, EGF) . rel ] RNA cDNA
(epidermal growth factor recep- . Fu 7
tor, EGFR) (amphiregulin, AREG) PCR .
mRNA , PCR

2

Table 2 Primer sequences

Gene Primer sequences (5'—>3")
EGF F. TGCCATAAGGGTGTCAGGTATTT R: TGCTTTGCTCTTGCCCTCTAC
EGFR F.:GGCCTCCATGCTTTTGAGAA R:GACGCTATGTCCAGGCCAA
AREG F.:GAGTACGATAACGAACCGCACA R. TTTCCACTTTTGCCTCCCTTT
GAPDH F.CGTCCCTGAGACACGATGGT R.CCCGATGCGGCCAAAT
1.5
=+ o SPSS 2
17.0 One-Way ANOVA TB 2.1 TB
. DAO . 3 ,0~14 d, 0.1% TB
(P<C0. 05),
s Duncan . P<C0.05 (P=0.089); s
i (P=0.05).
3 TB

Table 3 Effects of TB on the growth performance of piglets

Items Control group TB  TB group ACA group
0~14d ADG /(g/d) 318+37 373+62
F/G 1.744+0.21° 1.50+0. 22"
15~21d ADG/(g/d) 318+40 284460 274452
F/G 1.8440. 22 2.10=0. 45 2.1840.49
(P<C0.05); (P>0.05),

In the same row,values with different letter superscripts mean significant difference (P<C0. 05) ; While with the same or no let-

ter superscripts mean no significant difference (P>>0. 05). The same as below

2.2 TB DAO 0. 05); 6 d, ., TB
4 ) 3d, , DAO (P<<0.05),
B DAO (P < (P>0. 05,
4 TB DAO
Table 4 Effects of TB on plasma DAO activity of ACA-treated piglets U/mL
Items Control group ACA group TB  TB group
3 d 3 days after acetic acid treated 0.5440.03" 0.78+0.18" 0.74+£0.17"

6 d 6 days after acetic acid treated 0.3440.05" 0.584+0.15* 0.412£0.03"
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Table 5 Effects of TB on small intestine mucosal morphology of ACA-treated piglets
Items Control group ACA group TB  TB group
Villus height/pm
Jejunum 270.4+11. 2° 232.4421.9" 249. 6429, 1%
Ileum 219.6+23. 4™ 196. 6+28. 9" 231.1+£16.2°
/
The ratio of villus height to crypt depth
Jejunum 3.68+0.17 3.4140. 34 3.69+0. 26
Tleum 3.78£0.11° 3.18£0. 50" 3.68£0.07"
Surface area of villus/cm?
Jejunum 3.1740.41° 2.6140.50" 2.2540.28"
Tleum 2.51+0.68 2.3240.81 2.524+0.50
2.4 TB EGF. EGFR EGF mRNA (P<<0.05);
AREG mRNA , TB AREG mRNA
6 s (P<<0.05),
6 TB EGF.EGFR AREG mRNA

Table 6 Effects of TB on EGF,EGFR and AREG mRNA levels in ACA-treated piglets

Ttems Control group ACA group TB  TB group
EGF Jejunum 1.00+0. 24" 1.2840. 30® 1.414£0. 25°
Ileum 1.00+£0. 22 1.17+£0.06 1.0340.19
EGFR Jejunum 1.00%0. 14 1.10+£0. 28 1.20%0. 21
Ileum 1.00=£0. 26 0.9340.19 0.8940. 14
AREG Jejunum 0.8240. 24 1.01£0. 20 0.9440. 24
Ileum 1.10=+0. 28° 1.37+0. 32° 0.64=+0.13"
, s
3 .
s
. Wang [ .
10% , 20
TB o N
s TB fel )
s , . TB TB
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