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Effect of dietary supplementation of fish oil on intestinal barrier
function in mouse fed with high-fat diet

LIU Fangfang, YANG Xiaohua, ZHANG Fenglin, SONG Min, SU Han, ZHU Xiaotong,
SHU Gang, WANG Lina, GAO Ping, JIANG Qingyan, WANG Songbo
(College of Animal Science, South China Agricultural University/Guangdong Provincial
Key Laboratory of Animal Nutrition Control, Guangzhou 510642, China)

Abstract: [Objective] To investigate the effect of dietary supplementation of fish oil on the barrier function of
mouse fed with high-fat diet (HFD). [ Method] 36 C57BL/6J female mice (4-week-old) were randomly divided
into control group (CK), HFD group, and HFD +fish oil group, with 12 mice in each group. Mice in three groups
were fed with basal diet, HFD and HFD supplemented with 5% fish oil (iso caloric with HFD), respectively. The
experiment lasted for 21 weeks, and the food intake and body weight of mice were measured weekly. During the

experiment, intestinal permeability of each mouse was measured, and the fat content and energy in feces were
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determined. At the end of the experiment, endotoxin levels in serum were detected, and intestinal morphology, the
number of intestinal goblet cells, and the expressions of intestinal tight junction proteins and inflammatory factors
were examined. [Result] Compared with HFD group, addition of fish oil in diet significantly increased food
intake and energy intake, decreased fecal crude fat content and energy excretion, while significantly reduced body
weight of mice (P<0.05). In terms of intestinal morphology, compared with HFD group, addition of fish oil
significantly increased the ratio of villus height to crypt depth (/y/dc) by 43.1% in mouse jejunum and 67.5% in ileum
and the number of goblet cells in ileum villous by 16.7% (P<0.05). Compared with HFD group, addition of fish oil
reduced the fluorescent glucan and endotoxin levels in serum by 34.3% and 50.4% respectively (P<0.05). Addition
of fish oil also reversed the decrease in expressions of intestinal tight junction proteins caused by HFD. In terms of
expression of inflammation factors, compared with HFD group, addition of fish oil significantly decreased the
expressions of proinflammatory factors including /L-8, IL-6 and IL-1p, and significantly elevated the expression of
anti-inflammatory factor /L-10 in mouse jejunum and ileum (P<0.05). [ Conclusion] Dietary supplementation of

fish oil can reduce the HFD-induced impairment of intestinal barrier function, which might be associated with the

41 %

fish oil reducing intestinal inflammation.
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Table 1 The dietary composition for mice

i H 2 g xof HEZH R4 e R+ A
Item Component CK group HFD group HFD+ fish oil group
JERE B2 i = B (g kg ™) FKiEH; Corn starch 397.5 0 0
Ingredient and content Ji% & [ Casein 200.0 261.7 261.7
Z ZE PR RS Maltodextrin 132.0 163.6 163.6
REME Sucrose 100.0 89.8 89.8
T3 Soybean oil 70.0 32.7 32.7
i Lard 0 320.6 273.7
214k Cellulose 50.0 65.4 65.4
TR )5 Mineral Mix 35.0 45.8 45.8
VRAYEA F Vitamin Mix 10.0 13.1 13.1
L-EE AR L—cystine 3.0 3.9 3.9
SUALHETK Choline chloride 2.5 33 3.3
fi43H Fish Oil 0 0 50.0
4t Total 1 000.0 999.9 1003.0
e -k B H Protein 17.9 26.2 26.2
Nutrient and content A&7 Fat 7.0 34.9 34.9
7K1k &) Carbohydrate 64.4 26.3 26.3
BAEKI g 15.07 21.93 21.93

Total energy
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Table 2 Sequences for primers of mouse inflammation factors

H SIMFFEI(5'—3") FEK I fop
Gene Primer sequence Product length
IL-1p F: TCTCTGGCCTTGGAACATAGTCT 145
R: CAAAGCCATCAGTGAACTCATCA
IL-6 F: TACCACTCCCAACAGACCTG 135
R: CAAGTGCATCATCGTTGTTCA
IL-8 F: CACCCTCTGTCACCTGCTCAA 101
R: ATGGCGCTGAGAAGACTTGGT
IL-10 F: CGGGAAGACAATAACTGCACCC 130
R: CAAAGCCATCAGTGACCTAATCA
TNF-o F: AGGCACTCCCCCAAAAGATG 145
R: CAAAGCCATCAGTGACCTAATCA
P-actin F: TCTCTGTCCTTGGAACATAGTCT 142
R: CAAAGCCATCAGTGACCTAATCA
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In each graph, different lowercase letters on bars indicate significant differences(P<0.05, Duncan’s method)
1 BRI &R NRE KRR
Fig. 1 Effect of dietary supplementation of fish oil on mouse growth
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Fig. 2 Effect of dietary supplementation of fish oil on the villus morphology of mouse jejunum and ileum
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Fig. 3 Effect of dietary supplementation of fish oil on the ratio of villus length to crypt depth (/y/dc) in mouse jejunum and
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Fig. 5 Effect of dietary supplementation of fish oil on
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Fig. 6 Effects of dietary supplementation of fish oil on fluorescent glucan and endotoxin contents in mouse serum
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Fig. 7 Western blot results of tight junction proteins in mouse jejunum and ileum

O A CK =3 &5 HFD = = g+ 2 i HFD-+Hfish oil

1.5 r A: = Jejunum

a a

)

S0l I b b a 2
I =
) 2 b
e 205

<

m

0 .
Z0-1 ocCC Claudin-1
& A Protein

1.5 ¢ B: [8l% lleum

a
10k 2b
0.5}

0
70-1

FikE
Expression level

a a a a
b
b

OCC Claudin-1
& A Protein

# B, MIRE AT LI RO VNG R RORHIE 22 57 2 % (P<0.05, Duncan’s %)
In each graph, different lowercase letters on bars of the same protein indicate significant differences among groups(P<0.05, Duncan’s method)
8 H#RAME M/ NR = E R BEEE B RIEHFN

Fig. 8 Effect of dietary supplementation of fish oil on the expression of tight junction protein in mouse jejunum and ileum



3 ]

T 55 S FURAS B 0T i i R B M/ B B T s T e PO 7

o X CK 3 &/l HFD = & Jl5+ 4l HFD+Hish oil

20 A 25 Jejunum
2
B Z
LJ 15 a
R 5 2 b aa a a
=<« b a
=7 10 ¢ 2a
:% c b b
Z 205
£
o
=0

IL-8 IL-6 TNFo IL-1p IL-10
A Gene

2.0 -B: [AlJiz Ilcuma

iz
)

15F b

1.0

0.5F

mRNA AH% 3%
Relative mRNA expression
o

0

IL-8 IL-6 TNFo IL-1p IL-10
H:[A Gene

BB, MR T 7RO NG B R OR 4 22 5 12 % (P<0.05, Duncan’s i)

In each graph, different lowercase letters on bars of the same gene indicate significant differences among groups(P<0.05, Duncan’s method)

9 BRARME M NRE

BAFIE B R REE FFRIK B2

Fig. 9 Effect of dietary supplementation of fish oil on the expression of inflammatory factor in mouse jejunum and ileum
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