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Abstract The incidence of inflammatory bowel disease (IBD) has been increasing, and it is more com-
mon in adults between 20-39 years old. Few studies have investigated the effects of intestinal inflam-
mation on reproductive function. Fish oil is rich in n-3 fatty acid, which can modulate inflammatory re-
sponses. Therefore, this study aimed to investigate the effects of fish oil on testicular function in mice
with intestinal inflammation induced by dextran sulfate sodium (DSS). C57BL/6 mice were randomly di-
vided into the control, DSS-induced intestinal inflammation, intestinal inflammation with low content and
high content fish oil groups. After 2 weeks of treatment, the intestinal inflammation groups received
drinking water containing 2% DSS for 5 days, and mice were sacrificed after having normal water for
another 5 days. The results showed that mice with intestinal inflammation resulted in increased levels
of proinflammatory cytokine in colon lavage fluid (CLF), poor testicular spermatogenesis, downregulated
protein expressions of enzymes responsible for testosterone biosynthesis, lower GPx activity and upregu-
lated expressions of Bax, Bcl-xl, Caspase 3, IL-6 and NF-kB. Fish oil supplementation significantly decre-
ased proinflammatory cytokine levels in CLF. Despite having no effect on spermatogenesis, testosterone
biosynthesis enzymes were upregulated; however, expressions of apoptosis and inflammation proteins
didn’t differ significantly. In conclusion, mice with intestinal inflammation have elevated intestinal inflam-
matory mediator production, impaired testicular function, increased testicular oxidative stress, apoptosis
and inflammation. Fish oil supplementation significantly reduced intestinal inflammatory mediator produc-
tion, and slightly alleviated testicular function.
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Ingredients c/sl SHF SLF
Corn starch 549.5 549.5 549.5
Sucrose 100.0 100.0 100.0
Casein 200.0 200.0 200.0
Cystine 30 3.0 3.0
Methyl cellulose 50.0 50.0 50.0
Mineral mixture? 35.0 35.0 35.0
Vitamin mixture 10.0 10.0 10.0
Choline bitartrate 25 25 25
Soybean ail 50.0 46.9 40.5
Fish ail 0.0 9.5 31
TBHQ 0.014 0.014 0.014
n-6/n-3 ratio — 2.1 4:1

C: control group; SI, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high

n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group.

& Mineral mixture composition per gram of diet: 500 mg calcium phosphate dibasic, 74 mg sodium chloride, 52 mg potassium sulfate, 24 mg
magnesium oxide, 20 mg potassium citrate monohydrate, 6 mg ferric citrate, 3.5 mg manganese carbonate, 1.6 mg zinc carbonate, 0.5 mg
chromium potassium sulfate, 0.3 mg cupric carbonate, 0.01 mg potassium iodate, and 0.01 mg sodium selenite.

b Vitamin mixture composition per gram of diet: 20 mg DL -a-tocopherol acetate, 3 mg nicotinic acid, 1.6 mg calcium pantothenate, 1.6 mg
retinyl palmitate, 0.7 mg pyridoxine hydrochloride, 0.6 mg thiamin hydrochloride, 0.6 mg riboflavin, 0.25 mg cholecalciferol, 0.05 mg D-

biotin, 0.005 mg menaquinone and 0.001mg cyanocobal amin.
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Figure 1. TNF-a - IL-6 + IL-13 and MCP-1 levels in colon lavage fluid.

C: control group; Sl, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;
TNF-o:: tumor necrosis factor-a, IL6: interleukin-6, IL-1: interleukin-18 and MCP-1: monocyte chemoattractant protein-1.

Data are presented as mean + SD (n = 6 per group).

*: Significant different compared with the C group (p < 0.05, Student’ st test); #: Bars not sharing the same | etter are statistically significant
(p < 0.05, One-way ANOVA with LSD).
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Figure 2. Testicular histology (scare bar = 20 ym, n=6 per group)

C: control group; Sl, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;
SZ: spermatozoa, SD: spermatid and VC: vacuole.

FAEBEOILRE R IR #448 HRE $ 6 L2 M T MR » B A A KREE% 4004 -

The testes were embedded in paraffin, sectioned and stained with hematoxylin and eosin for observation under an optical microscope with a
magnification of 400x.
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Figure 3. Protein expressions of testicular StAR, CYP11A1, 33-HSD and CYP17AL.

C: control group; Sl, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;
StAR: steroidogenic acute regulatory protein, CY P11A1: cholesterol side-chain cleavage cytochrome P450 enzyme, 33-HSD: 33-hydroxyste-
roid dehydrogenases and CY P17A1: steroid 17a-monooxygenase.

Data are presented as mean + SD (n = 6 per group).

*: Significant different compared with the C group (p < 0.05, Student’ st test); *®: Bars not sharing the same | etter are statistically significant
(p < 0.05, One-way ANOVA with LSD).
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Figure 4. Activities of testicular SOD and GPx.

C: control group; Sl, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;
SOD: superoxide dismutase and GPx: glutathione peroxidase.

Data are presented as mean + SD (n = 6 per group).

*: Significant different compared with the C group (p < 0.05, Student’ st test); *®: Bars not sharing the same | etter are statistically significant
(p < 0.05, One-way ANOVA with LSD).
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Figure 5. Protein expressions of testicular Bax, Bcl-xL, Caspase 3 and PARP.

C: control group; Sl, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3 ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;

PARP: poly (ADP-ribose) polymerase.
Data are presented as mean + SD (n = 6 per group).

*: Significant different compared with the C group (p < 0.05, Student’ st test); #°: Bars not sharing the same | etter are statistically significant

(p < 0.05, One-way ANOVA with LSD).
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Figure 6. Protein expressions of testicular IL-6 and NF-kB.
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C: control group; SI, DSS-induced intestinal inflammation with soybean oil group; SHF, DSS-induced intestinal inflammation with high
n-3PUFA content (n-6/n-3ratio: 2:1) group; SLF, DSS-induced intestinal inflammation with low n-3PUFA content (n-6/n-3 ratio: 4:1) group;

IL-6: interleukin-6 and NF-kB: nuclear factor-«xB.
Data are presented as mean + SD (n = 6 per group).

*: Significant different compared with the C group (p < 0.05, Student’ st test); *®: Bars not sharing the same | etter are statistically significant

(p < 0.05, One-way ANOVA with LSD)
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